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Preface 
Hoodsport-Skokomish Regional  
Wastewater Alternatives Analysis 
 
The Puget Sound Action Team provided federal funds for a review of wastewater 
management options for the western shore of Hood Canal from Hoodsport south through 
the Skokomish Tribal Reservation.  The Action Team also facilitated the review, 
comment and participation of several state agencies to assure a coordinated State of 
Washington involvement and response.  The purpose was to assemble data and examine 
ways to improve Hood Canal water quality which suffers from low dissolved oxygen and 
fecal contamination.  One of the major sources of these problems is widely presumed to 
be residential and commercial wastewater along and near the shoreline.  The current 
management technique is conventional septic systems that do not treat for nitrogen.  Too 
much nitrogen reaching Hood Canal results in low dissolved oxygen.  Inadequate 
conventional septic systems also result in fecal contamination, an indicator of other 
unsuitable bacterial contamination. 
 
Mason County managed the preparation of the document which is now titled Hoodsport – 
Skokomish Wastewater Alternatives Analysis.  Gray and Osborne, Inc., Consulting 
Engineers, prepared the document under the County’s direction.  In December, 2005, a 
review copy was circulated among many agencies and organizations including the 
Skokomish Tribe, Washington State Departments of: Community, Trade and Economic 
Development; Ecology; Health; and the Puget Sound Action Team, the Hood Canal 
Coordinating Council, Mason County PUD #1, and Mason County.  The attached volume 
is the completed product. 
 
The Puget Sound Action Team has been assisting Mason County in considering options 
for the Hoodsport-Skokomish region that hold promise for meeting State of Washington 
regulatory requirements, are cost effective, and will result in improved Hood Canal water 
quality.  During the summer of 2006 as the Hoodsport – Skokomish Wastewater 
Alternatives Analysis was being finished, Mason County joined with the Skokomish 
Tribe and Mason County PUD #1 in approving a Memorandum of Understanding 
(MOU).  A reproduction of the Memorandum follows this Preface.   
 
The MOU is founded on a conclusion that a single wastewater treatment plant will not be 
the selected alternative for the Hoodsport-Skokomish region.  While a single central 
treatment plant may be possible, and would certainly be reliable and very 
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environmentally effective, it is also very costly and is difficult or impossible to 
coordinate with growth management laws and regulations.  The MOU sets a path for 
wastewater management that takes a different, more localized approach.  Initially, a 
number of localized solutions involving both very small treatment plant systems and 
innovative on-site septic and clustered septic systems may prove more workable.  
Selecting the most suitable combination of these approaches needs to take into 
consideration not only cost, available land, and treatment efficacy, but also current and 
future land use and the regulations that currently apply or will apply to those uses. 
 
The MOU, signed August 31, 2006, coordinates wastewater planning activities and 
assigns planning responsibilities for three significant areas in the region covered by this 
Hoodsport – Skokomish Wastewater Management Alternatives Analysis.  Washington 
State Parks, the Puget Sound Action Team, EPA, the Washington State Department of 
Ecology and other agencies are also participating.  The first step, intended for completion 
by the end of 2006, is to describe three wastewater management projects for each of the 
three principal population centers identified in the Hoodsport – Skokomish Wastewater 
Management Alternatives Analysis. 
 
The MOU signatories name the three significant areas the “Hoodsport RAC,” the 
“Potlatch Bubble” and the “Core Reservation” Planning Areas.  In describing projects for 
each Planning Area, the Tribe, the PUD and the County are using the Alternatives 
Analysis and taking into account the complexities of growth management regulations, the 
concerns and opportunities arising from private and tribal land ownership, and the need to 
both manage costs and provide long-term solutions.  The parties are committed to leaving 
open the possibility for areas to be interconnected at some future time.  Similar design 
and equipment standards should be employed in all the service areas.   
 
Finding federal, state and private funding support is another important objective of the 
MOU.  All three entities agree their funding efforts are enhanced if there is a coordinated, 
multi-jurisdictional, non-competitive regional approach that restores and protects water 
quality. 
 
The Hoodsport Rural Activity Center has been the subject of considerable study and 
planning.  It appears obvious that a small treatment plant serving the RAC is a suitable 
and viable solution for the environmental protection of Finch Creek and Hood Canal.  
The parties to the MOU are moving ahead to define a project for Hoodsport that will 
likely include an approvable small wastewater treatment plant based on earlier feasibility 
work, funding arrangements, and a combination of other approaches to assure good water 
quality near Hoodsport. 
 
Similarly, projects will be described for the Potlatch area and the Core Reservation area.  
Enhanced septic systems, cluster systems, and systems that have managed 
mechanical/chemical components will be investigated for the near-term with the 
understanding that “In this area, the long-term needs of the Tribe can best be achieved 
with a centralized wastewater system.”1  Existing soil conditions, current development, 
                                            
1 Hoodsport – Skokomish Wastewater Alternatives Analysis, page 12-4 
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future development, and integration of near- and long-term wastewater management 
approaches must all be carefully considered as initial projects for these areas are defined. 
 
Wastewater management in densely populated and water quality challenged rural areas is 
complicated.  Several, at times competing, environmental, economic and regulatory 
interests must be served.  The attached Hoodsport – Skokomish Wastewater Management 
Alternatives Analysis provides a handy and robust compilation of information on which 
to base the necessary public dialogue and planning. 

-o- 
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After Recording Return to: 
Mason County Commissioners 

MEMORANDUM OF UNDERSTANDING 

1876815 
Pa;e: 1 of 9 
08/3112006 03: 32P. 

MasonCo, IJA 

BETWEEN THE SKOKOMISH INDIAN TRIBE, PUBLIC UTILITY 
DISTRICT NO. #1, AND MASON COUNTY FOR THE IMPROVEMENT 

AND PROTECTION OF THE WATER QUALITY OF HOOD CANAL 

I. INTRODUCTION AND PURPOSE: 

This 'Memorandum of Understanding' (MOU) is made, voluntarily agreed upon, 
and entered into this 31st day August, 2006, between the Skokomish Indian Tribe 
(hereinafter referred to as 'The Tribe'), Public Utility District #1 (hereinafter referred to as 
'PUD #1 ), and Mason County, a subdivision of the State of Washington (hereinafter 
referred to as 'The County'). The three, above-cited entities recognize the need to work 
in a joint effort to protect the public health, particularly the water quality of the lower 
Hood Canal. Each government entity further recognizes the necessity of improving 
proper sewage disposal as a principal tool to improving and maintaining the Hood Canal 
water quality at a healthy level and protecting marine and near-shore resources. The 
three, above-cited entities also understand they must work in collaboration to formulate 
a comprehensive strategy to develop the necessary planning framework to construct 
and manage the sewerage and wastewater works required for improving and 
maintaining the water quality of the Hood Canal. This agreement enumerates the 
understandings of the three, above-cited entities. This agreement also sets forth the 
responsibilities each entity must undertake to ensure wastewater systems are planned, 
developed, and properly managed and maintained in the Hoodsport Rural Activity 
Center (RAC), within the Potlatch Park and Minerva Beach areas within the boundaries 
of the Skokomish Indian Reservation and other areas within the Skokomish Indian 
Reservation all located within Mason County. 

II. AUTHORITY: 

This Memorandum of Understanding involving the three, above-cited government 
entities is made as a result of dire concern for the water quality of the lower Hood 
Canal, which has been targeted by the Washington State Legislature as 'Aquatic 
Rehabilitation Zone No. 1' (A.R.Z. No. 1) in 2005. The three entities of this agreement 
realize the significance of this designation and the need for immediate action to cure 
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water quality issues plaguing the Hood Canal. Further, the three entities privy to this 
agreement place great significance on and in full support of the public policy intended 
and addressed by the Revised Code of Washington (R.C.W.) 90.48, 90.54, 40 C.F.R. 
131.12 and Washington Administrative Code (W.A.C.) 173-201A regarding water quality 
standards for surface waters. In the present matter, this Memorandum is made to 
address specific water quality issues plaguing the State Waters of the lower Hood 
Canal. The entities involved in this Memorandum support the pronouncement made in 
R.C.W. 90.48 as the basis of the intent of this Memorandum of Understanding: 

It is declared to be the public policy of the state of Washington to maintain 
the highest possible standards to insure the purity of all waters of the state 
consistent with public health and public enjoyment thereof, the 
propagation and protection of wild life, birds, game, fish and other aquatic 
life, and the industrial development of the state, and to that end require the 
use of all known available and reasonable methods by industries and 
others to prevent and control the pollution of the waters of the state of 
Washington. Consistent with this policy, the state of Washington will 
exercise its powers, as fully and as effectively as possible, to retain and 
secure high quality for all waters of the state. The state of Washington in 
recognition of the federal government's interest in the quality of the 
navigable waters of the United States, of which certain portions thereof 
are within the jurisdictional limits of this state, proclaims a public policy of 
working cooperatively with the federal government in a joint effort to 
extinguish the sources of water quality degradation, while at the same 
time preserving and vigorously exercising state powers to insure that 
present and future standards of water quality within the state shall be 
determined by the citizenry, through and by the efforts of state 
government, of the state of Washington. (R.C.W. 90.48.010). 

The entities to this agreement further support the goals expressed in the 
Skokornish Tribal Code (S.T.C.) 6.03.003: 

a) To protect the natural resources of the Skokomish Reservation from 
contamination, pollution and other degradation; 

b) To protect and enhance the habitat of all types of fish, shellfish, and wildlife 
resources, particularly the Skokomish River estuary and associated wetlands 
that are critically important components of the ecosystem which support fish 
and shellfish resources; 

c) To minimize the adverse impacts that would result from locating developments 
in environmentally sensitive areas; 

d) To preserve the open, rural environment that has been traditional 
for Skokomish Indians; and 
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e) To allow sufficient development within this natural environment to enable 
all Skokomish families who desire housing and public services to obtain them. 

Ill. UNDERSTANDINGS AND RESPONSIBILITIES: 

A. The Skokomish Tribe, PUD No. #1, and Mason County share serious 
concerns about wastewater impacts on public health and marine 
resources of the lower Hood Canal in the region of the Skokomish 
Reservation through the Hoodsport area of Mason County immediately 
adjacent the Hood Canal. The Canal is identified as a waterway of 
Statewide Significance within the State of Washington and as an arm of 
Puget Sound as part of an estuary of national significance. All entities of 
this agreement are committed to urgent and immediate action to improve 
the present, dire situation of the water quality of the lower Hood Canal. 

B. The Skokomish Tribe, PUD #1, and Mason County are the government 
entities best positioned to: 1) Develop area planning strategies; 2) Take 
immediate action to assure public health protection via addressing water 
quality concerns; and 3) Monitor water quality conditions as a part of this 
agreement; 4) Further, the above-cited entities are also positioned to 
ensure the compatibility of different sub-systems in the larger planning 
area of Mason County and the State of Washington and the federal 
government as related to the Skokomish Indian Reservation; & 5) Ensure 
the long-term operation and maintenance of the wastewater facilities 
involved in this project. 

C. The Skokomish Tribe, PUD #1, and Mason County are committed to a 
collaborative approach for addressing wastewater impacts on public 
health marine resource protection and water quality in the lower Hood 
Canal region cited in 'Section Ill: Subsection A' of this agreement. 

D. The 'Wastewater Management Alternatives Analysis' report prepared by 
Gray and Osbourne is accepted as the agreed upon and the appropriate 
guiding report for directing the work necessary to begin improving the 
water quality of lower Hood Canal in the area described by 'Section Ill: 
Subsection A' of this agreement. 

E. Each entity to this agreement understands a central treatment plant for the 
Hoodsport to Skokomish region may be possible, reliable, and 
environmentally effective. However, each entity also understands such a 
treatment plant would also be very costly and difficult to 
reconcile/coordinate with local land use plans, growth management laws, 
other applicable environmental laws and regulations for the State of 
Washington, the United States and the Skokomish Tribe. 
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F. Each entity of this agreement understands and acknowledges a multiple 
wastewater management approach (small treatment plants, clustered and 
enhanced on-site systems, managed on-site systems, pilot or 
demonstration projects) may be the best means of improving and 
maintaining water quality in the lower Hood Canal area described in this 
agreement. Such multiple wastewater approaches include tailoring the 
approaches to specific local conditions in order to protect the public health 
by improving and maintaining water quality. Further, such multiple 
wastewater approaches can be implemented quickly under all applicable 
local, state, and federal laws. 

G. Mason County, in particular its Board of Health, is moving forward to 
develop and implement an enhanced on-site wastewater management 
program to protect public health sensitive and marine areas in a manner 
intended to be consistent with new state legislation and forthcoming 
agency rules. 

H. The three most densely developed neighborhoods; 1) Hoodsport; 
2) Potlatch/Minerva Beach area; and 3) the Skokomish Indian Reservation 
are in the most urgent need of wastewater management solutions and can 
be considered initial individual planning areas. 

I. Assignment of responsibilities for planning, designing, and implementing 
appropriate strategies and developing suitable funding for these activities 
is a critical first step which needs to be addressed first and foremost. 

J. Sufficient funding exists now to start with preliminary planning, design, and 
some implementation while seeking additional funds to complete 
wastewater management solution implementation. 

K. Full commitment exists currently by all entities to this memorandum to 
plan, design, and implement and operate wastewater solutions in all three 
planning areas although work schedules and completion dates may vary. 

L. Full commitment exists currently by all entities to this memorandum to 
involve the affected public in meaningful ways at critical steps in the 
process for all the planning work in the areas subject to this agreement. 

M. Designing, implementing, and operating wastewater management 
solutions should, to the fullest extent possible, rely on uniform engineering 
standards and compatible approaches so as to be as·efficient as possible. 

N. Determining these assignments requires preliminary study before 
agreement can be reached on near and long-term responsibilities. 
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0. A uniform, master strategy consisting of the wastewater management 
solutions, including phasing, cost estimates, methods of financing, and 
any facility management shall be approved by each of the entities privy to 
this MOU prior to being implemented. 

IV. REPORTS 

The 'Wastewater Management Alternatives Analysis' report prepared by Gray 
and Osbourne is accepted as the agreed upon and the appropriate guiding report for 
directing the work necessary to begin improving the water quality of lower Hood Canal 
in the area described by 'Section Ill: Subsection A' of this agreement. The County 
through use of the existing EPA- Staterfribal Assistance (STAG) grant will pay all costs 
for the guiding report and associated documentation. 

In addition, the County will facilitate the work effort through a separate, executed 
professional services contract with Art O'Neil and Associates, hired to address and 
resolve wastewater management, including sewage, concerns for the County. 

V. FUNDING: 

Each entity privy to this MOU intends to work towards providing adequate 
funding, whether by grant or otherwise, to help assist in bearing the cost as each entity 
sees fit and economically feasible to do so. Funding of the different multiple wastewater 
management approaches shall be paid by each entity capable to do so at the time 
whether through grants or other means. The exact detailing of such costs and parties 
responsible for such costs shall be specified during the initial planning strategy stage so 
all funding issues are resolved prior to the commencement of work as agreed upon by 
the parties in writing via future agreements to be negotiated and finalized. All funding 
issues must be resolved to the full satisfaction of all three entities engaging and 
agreeing to this Memorandum of Understanding prior any party becoming legally 
obligated to provide such funding. 

VI. OTHER PROVISIONS: 

A. Amendment: This agreement may be amended at any time by mutual 
written agreement of all, three parties. 

B'. Liability/Hold harmless/indemnification: Each party shall be responsible for 
its own liability arising from its respective acts or omissions. Each party 
shall be liable and responsible for the consequence of any negligent or 
wrongful act or failure to act on the part of itself and its officers and 
employees. No party privy to this MOU agrees to assume liability for the 
others, or defend the other parties from the other party's negligent acts or 
omissions. No party privy to this MOU shall seek damages or any other 
remedy from the other parties for the consequences of any act or omission 
of any person, firm or corporation not party to this Agreement. 
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. C. Duration and Termination: This Memorandum of Understanding shall 
become effective commencing at the time of the signing by the final party 
to this MOU. This agreement shall continue until otherwise modified or 
terminated. Modification will occur only with mutual and written consent of 
all parties privy to this MOU. Termination may be pursuant written notice 
to the other entities, and shall be effective upon receipt of such written 
notice by the other entities, or within three (3) days of mailing such notice, 
whichever comes first. Upon termination, property acquired shall be the 
property of the entity purchasing it and that entity may hold or sell the 
property as it deems fit. The parties agree this MOU should be reviewed 
at least every five (5) years. 

D. Implementation: A Master strategy consisting of the wastewater 
management solutions, including phasing, cost estimates, methods of 
financing, and any facility management shall be approved by each of the 
parties privy to this MOU prior to being implemented. 

E. Non-waiver of rights. The parties agree the excuse or forgiveness of 
performance, or waiver of any provisions(s) of this Agreement does not 
constitute a waiver of such provisions(s) or future performance, or 
prejudice the right of the waiving party to enforce any of the provisions of 
this agreement at a later time. 

F. Joint Technical Advisory Board: There shall be a Joint Technical Advisory 
Board, which shall consist of: (1) One duly authorized representative from 
P.U.D. No. 1; (2) One duly authorized representative from the Skokomish 
Indian Tribe; and (3) the Director of the Department of Community 
Development for Mason County. This Joint Technical Advisory Board 
shall be responsible for administering any joint and cooperative 
undertakings originating from this agreement. Any action of the Joint 
Technical Advisory Board shall be decided by majority of the Joint Board. 
This Advisory Board may adopt rules of procedure, as they deem fit. 

G. Regular Meetings: The parties to this agreement, through authorized 
representatives, agree to meet at a minimum of at least quarterly (four 
times per year), to assess the operating efficiency of this project to ensure 
the highest compatibility with the goals and intentions pronounced by this 
agreement. These meetings consisting of duly appointed representatives 
shall occur separate and distinct from the meetings involving the Joint 
Technical Advisory Board. 

Ill 
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H. Notices: Notices shall to the other party shall be sufficient if delivered 
personally, or mailed, to the following representatives: 

MASON COUNTY CONTACT INFORMATION: 

Clerk of the Board 
Mason County Board of Commissioners 
411 North Fifth Street 
Shelton, WA 98584 

SKOKOMOSH TRIBE CONTACT INFORMATION: 

Darlyn Warren, Executive Secretary 
Skokomish Tribal Council 
N. 80 Tribal Center Road 
Skokomish Nation, WA 98584 

PUBLIC UTILITY DISTRICT NO. 1 CONTACT INFORMATION: 

Richard Wilson, Manager 
PUD No. 1 of Mason County 
N. 21971 Hwy. 101 
Shelton, WA 98584 

I. Severability. If a court of competent jurisdiction holds any part, term or 
provision of this Agreement to be illegal or invalid in whole or in part, the 
validity of the remaining provisions shall not be affected, and the parties' 
rights and obligations shall be construed and enforced as if the agreement 
did not contain the particular provision held to be invalid. 

J. Authority: Each entity to this agreement represents to the others that the 
undersigned of each entity signing on behalf of the entity represented has 
the requisite authority to into this MOU, 

K. Further Obligation: The-entitieslo-this-MOU-recogn ize there-doe~s-HnfHo+-Jt e~xl<.fiist-ttt----
any obligation of any entity into further agreement and the obligation 
contained herein represent the only obligation any entity has to the other 
parties privy to this MOU concerning the subject matter ofthis MOU. 

L. Entire agreement: The parties agree this MOU is the complete expression 
of its terms and conditions. Any oral or written representations or 
understandings not incorporated in this MOU are specifically excluded. 
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This 'MEMORANDUM OF UNDERSTANDING' (MOU) is made between the 
Skokomish Indian Tribe, Mason County, and Public Utility District (P.U.D.) Number One: 

Mason County 
"'t· A 

Dated this 0 / ") day of __ · _it_._f.<--JL~_t 5_f-_, 2006. 

Attest: 

e-l~-A1 .. ez~ 
Becky Rogers 
Clerk of the Board 
For the Mason County Commissioners 

Skokomish Indian Tribe 

Dated this :S) J'day of ¥= 
D.uiW! .2/fl ~ 
Denese Laclair, Chair 

·--~-~-·-r-1an-H~Collins ---
senior Tribal Attorney 
Skokomish Indian Tribe 

Ill 

Approved as to form: 

~~· > ,- / ~--" /~ :;,y/ -
//''~ <__/ 11 

,t;/ / ,. _, 

T.J. ~rtln 
J)epGty Pro ecuting Attorney 
Attorney on behalf of Mason County 

, 2006. 
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Public Utility District (PUD) No. 1 
sl 

Dated this r:3 / day of /f t1(Jll.5f- _, 2006. 

THIS MEMORANDUM OF UNDERSTANDING IS FURTHER SUPPORTED AND 
MADE WITNESS BY: 

ressman Norm Dicks 
Sixth Congressional District Representative 
State of Washington 
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RSF Recirculating Sand Filter 
SBR Sequencing Batch Reactor 
scfm standard cubic feet per minute 
SEPA State Environmental Policy Act 
SMP Shoreline Management Plan 
SRF State Revolving Fund 
SRT Sludge Retention Time 
STAG State and Tribal Assistance Grant 
STEP Small Town Environmental Program 
SWD State Waste Discharge Permit 
TN total nitrogen 
TKN total Kjehldahl nitrogen 



LIST OF ABBREVIATIONS - continued 
 

TMDL total maximum daily load 
Tribe Skokomish Tribe 
TSS total suspended solids 
UGA Urban Growth Area 
ULID Utility Local Improvement District 
UV Ultraviolet Radiation 
USFWS United States Fish and Wildlife Service 
VFD variable frequency drive 
WAC Washington Administrative Code 
WAS waste activated sludge 
WSDFW Washington State Department of Fish Wildlife 
WSDOT Washington State Department of Transportation 
WWTP wastewater treatment plant 

 



EXECUTIVE SUMMARY 
 
INTRODUCTION 
 
The Wastewater Management Alternatives Analysis (Analysis) covers part of the Hood 
Canal shoreline encompassing Hoodsport, Skokomish Tribe, and Potlach and other areas 
in between as shown in Figure E-1.  Hoodsport has been designated as a Rural Activity 
Center (RAC) by Mason County, and the Skokomish Tribe is a separate jurisdiction 
governed by their Tribal Council. 
 
This Analysis was funded in part by a 2004 Congressional and Washington State 
Legislative appropriation administered by the Puget Sound Action Team.  The lead 
agency is Mason County. 
 
The problem this Analysis addresses is the nutrient and fecal coliform loading into Hood 
Canal from existing development.  In part due to inadequate on-site wastewater systems, 
the nutrient loading, particularly nitrogen, has resulted in low dissolved oxygen 
concentrations and has led to fish kills in Hood Canal.  The purpose of this Analysis is to 
evaluate a range of alternatives, both decentralized and centralized wastewater systems, 
and management options, which will result in a reduction of nutrient and fecal coliform 
loading into Hood Canal from existing and future development. 
 
Addressing the water quality problems posed by existing on-site wastewater systems is 
more challenging than addressing new development.  Existing development may be 
located on substandard lots or local environmental conditions such as poor soils or high 
groundwater conditions may exist.  New development can be required to adhere to 
stricter standards for on-site wastewater systems to meet environmental requirements.  In 
general, modifications for existing on-site systems occur only as “failures” are reported 
and repaired or as part of property improvements with new building permits.   
 
The general approach for evaluating wastewater alternatives and technologies in this 
Analysis is illustrated by the schematic below.  The schematic presents enhanced on-site 
systems for individual residences, cluster systems, and centralized wastewater treatment 
facilities.  A “no action” alternative is also presented in the Analysis to establish current 
conditions and management practices. 
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WASTEWATER ALTERNATIVES  
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Flows and Loadings  

Decentralized Treatment:   
 
Enhanced On-Site Systems (EOS): 
200 – 400 gallons per day 
 
Cluster System: 
3,000 gallons per day (typical) 

Centralized WWTP: 
1. Tulalip Model:  Membrane 

Bioreactor (MBR) with 
Infiltration Gallery 
 

2. North Bay – Case Inlet Model:  
Sequencing Batch Reactor (SBR) 
with Filters 

 
The first five chapters of the Analysis provide a description of the study area, land use, 
and population, local, state, and federal regulations, and estimates of flows and loadings.  
These chapters identify key environmental issues such as soils, floodplains, topography, 
and groundwater, and describe the existing development, population, and regulations.  
The next six chapters of the Analysis cover performance standards, decentralized and 
centralized alternatives, management options, and a matrix evaluation outline.  The last 
chapter is a summary of the Analysis. 
 
POPULATION 
 
Chapter 3 develops population for the study area of the Analysis.  The study area covers 
four sub-areas, north to south, as described below: 
 

• Hoodsport RAC 
• Area south of the Hoodsport RAC to about the boundary of the Skokomish 

Tribe 
• Area in the vicinity of Potlatch State Park and northern part of the 

Skokomish Tribal lands 
• Other Skokomish Tribal areas 

 
The estimated current population for the study area is 1,707, and the projected population 
in 2025 is 2,937.  The population estimates include both permanent and seasonal 
residences, approximately 25 percent of the total.  The existing population is 
predominantly located along Highway 101 and within 1/2 mile of the shoreline. 
 
Existing population for the Hoodsport RAC and the area south of RAC was established 
by a house count.  For the Skokomish Tribal area, the Tribe’s Wastewater Master Plan 
was utilized and covers Areas 3 and 4 described above.  Table E-1 presents the 
population summary. 
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TABLE E-1 

 
Population 

 
Area Description 2005 2015 2025 

1 Hoodsport Rural Activity Center 642 906 1,277 
2 Area Between Hoodsport and Skokomish 269 379 535 

3 and 4 Skokomish Reservation 796 946 1,125 
 Total 1,707 2,231 2,937 

 
WASTEWATER FLOWS 
 
Based on the population estimates and commercial development, wastewater flows are 
presented in Table E-2 along with the number of equivalent residential units (ERUs).  
One significant component of the future projections is the commercial ERUs for the 
Skokomish Tribe as presented in the Tribe’s Wastewater Master Plan.  The 710 
commercial ERUs, beginning in 2015, are the projected amount for a future hotel/casino 
development.  This potential development has a significant impact on the calculation of 
future capital and operation and maintenance (O&M) costs. 
 

TABLE E-2 
 

Wastewater Flows and Equivalent Residential Units 
 

Wastewater Flows (gpd)(1) ERUs  
Area Res. Comm. Total Res. Comm. Total 

2005 
Hoodsport RAC 51,360 8,575 59,935 258 43 301 
Hoodsport to Skokomish 21,520 700 22,220 108 4 112 
Skokomish Indian Tribe 79,000 14,000 93,000 259 70 329 
Total 151,880 23,275 175,155 625 117 742 
2015 
Hoodsport RAC 72,448 12,095 84,543 364 60 424 
Hoodsport to Skokomish 30,320 987 31,307 152 5 157 
Skokomish Indian Tribe 94,000 142,000 236,000 308 710 1,018 
Total 196,768 155,082 351,850 824 775 1,599 
2025 
Hoodsport RAC 102,196 17,062 119,258 513 85 598 
Hoodsport to Skokomish 42,800 1,393 44,193 215 7 222 
Skokomish Indian Tribe 122,000 142,000 264,000 366 710 1,076 
Total 266,996 160,455 427,451 1,094 802 1,896 
(1) Maximum month average flow (gpd). 
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EXISTING SYSTEM EVALUATION 
 
There are approximately 18,000 to 20,000 on-site sewage systems in unincorporated 
Mason County with about 684 on-site systems located within the study area.  The 
majority of these on-site systems are conventional systems with a 1,000 to 1,200 gallon 
septic tank and a gravity or pressure distribution system.  Table E-3 presents a summary 
of 202 on-site systems collected from Mason County records in the study area.  As shown 
in Table E-3, almost all of the systems installed prior to 1990 were conventional gravity. 
 

TABLE E-3 
 

Study Area Septic Systems Statistics 
 

Date of 
Installation or 

Repair 

 
Number of 

Septic Systems 

Percentage of 
Gravity or 
Pressure 

Average Lot 
Size (square 

feet) 

Average Septic 
Tank Size 
(gallons) 

Pre 1970 29 100% Gravity 22,326 728 
1971-1980 30 100% Gravity 43,745 988 
1981-1990 37 89% Gravity 

11% Pressure 87,348 1,139 

1991-2000 86 59% Gravity 
41% Pressure 71,054 1,215 

2001 to Present 20 13% Gravity 
87% Pressure 53,857 1,218 

Total 202 72% Gravity 
28% Pressure 

55,666 1,058 

 
These on-site systems were never required, or designed, to reduce nitrogen in the marine 
environment.  Their intent was a reduction of fecal coliform bacteria with the 
combination of the septic tank and a properly designed drainfield.  Typically, when the 
term “failure” is applied to on-site sewage systems, it refers to elevated fecal coliform 
counts from surfacing or ponding effluent.  Unlike fecal coliform, nitrogen 
concentrations from on-site systems typically have not been monitored. 
 
The Washington State Department of Health (DOH) issued new rules for 
Chapter 246-272A WAC as of September 15, 2005, which requires counties in Puget 
Sound to address areas where nitrogen has been identified as a “contaminant of concern.”  
Hood Canal is one of those areas due to the low dissolved oxygen levels linked, in part, 
to nitrogen loading.  In addition, under these new rules a Level N of 20 mg/L total 
effluent nitrogen has been established for proprietary products listed by DOH.  For this 
Analysis, Level N has been used as the minimum performance standard for decentralized 
and centralized wastewater systems around Hood Canal. 
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ON-SITE TECHNOLOGIES FOR NUTRIENT REMOVAL 
 
Chapter 7 evaluates on-site technologies needed to meet Level N standards under new 
DOH rules.  These technologies may be suitable for individual on-site systems or with 
cluster systems.  There are a number of proprietary products in limited use for nitrogen 
removal.  In general, the available information about these products’ performance is from 
pilot and demonstration projects in Oregon, Massachusetts, New Jersey, and elsewhere.  
The available information has indicated that these products will not reliably meet the high 
performance standards for nitrogen removal. 
 
The available data for nitrogen removal for individual on-site systems is highly variable 
and provides inconclusive results.  The demonstration project in LaPine, Oregon shows 
an average effluent nitrogen concentration of 38 mg/L for 16 technologies with only three 
of them providing an effluent concentration of less than 20 mg/L.  Yet, a Massachusetts 
test center found that most of the technologies evaluated achieved 15 mg/L total effluent 
nitrogen.  One pilot program in New Jersey has less than a 50 percent success in meeting 
its performance criteria of 14 mg/L total nitrogen.  The high variability of wastewater 
characteristics from one area to another and from individual households, particularly 
regarding wastewater strength and alkalinity, results in high variability in nitrogen 
reduction and often a failure to meet performance standards. 
 
One proprietary system, NitrexTM, has shown promising results for nitrogen removal.  At 
the LaPine, Oregon demonstration project, Nitrex provided an average effluent nitrogen 
concentration of 3.5 mg/L, substantially below the results of other technologies.  It is, 
however, a retrofit, add-on system which requires an aerobic treatment unit upstream in 
order to function properly.  By itself, Nitrex is only one component of a treatment system. 
 
The proprietary on-site products are not recommended for individual systems in Mason 
County.  They are expensive, often costing more than $30,000, do not reliably meet 
nitrogen effluent criteria, and have no record of local use.  In addition, the estimated 
annual O&M costs for these systems are high as shown in Table E-4. 
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TABLE E-4 
 

Annual O&M Costs for Proprietary Systems for Nitrogen Removal 
 

Component Annual Cost 
Maintenance Contract $250 to $400 
Electricity(1) $100 to $300 
Parts Replacement(2) $120 
Sampling and Testing (Biannually)(3) $200 
Septic Tank Pumping(4) $50 
Total $720 to $1,070 
(1) $8 to $25 per month, varies widely. 
(2) $4,000 unit cost at 3 percent annual cost for repair and replacement. 
(3) $50 laboratory fee for total nitrogen analysis plus $50 handling and reporting. 
(4) Annualized cost for pumping once every 7 years. 

 
If advanced on-site systems are to be used in Mason County for nitrogen reduction, a 
recirculating sand filter is a non-proprietary product, which is capable of providing about 
50 percent nitrogen reduction.  It can be installed and operated at a lower cost than the 
proprietary products.  Typical effluent total nitrogen concentrations for a recirculating 
sand filter would be 20 – 25 mg/L on average.  The complete installation cost is $15,000 
to $20,000 per unit, and annual O&M is about $400 to $600 per year, depending upon 
monitoring requirements.  Unlike the proprietary systems discussed in Chapter 7, 
recirculating sand filters have a history of use in Mason County.  If at a later time, 
Nitrex™, or a similar technology, is determined to be needed, it can be added 
downstream of the recirculating sand filter at an additional capital cost of about $4,000. 
 
One approach to address the high variability with single-family use is with cluster 
systems.  EPA defines a cluster system as a wastewater collection and treatment system 
under some form of common ownership and management for two or more homes or 
buildings but less than the entire community.  A flow of 3,500 gallons per day, for 
example, corresponds to about 10 residential units. 
 
Several proprietary products, recirculating sand filters, and a newer technology, 
membrane bioreactors (MBRs) are appropriate choices for cluster systems.  A cluster 
system with a treatment and collection system serving about 10 houses would be 
expected to cost $300,000.  The collection system cost is about one-third of the total.  
Cluster systems have several advantages over individual on-site systems including less 
variability with wastewater characteristics and economy of scale for annual O&M. 
 
New cluster-type developments can easily be organized to site a single wastewater 
treatment and disposal system.  Organizing existing development into clusters with a 
single wastewater system poses a greater challenge. 
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CENTRALIZED WWTPS 
 
Chapter 8 presents alternatives for nutrient removal with centralized wastewater 
treatment plants (WWTPs).  These larger facilities have greater capability of meeting 
high performance standards for nitrogen removal (< 10 mg/L effluent nitrogen) than 
either individual on-site or cluster systems.  However, the high cost of the collection 
system, particularly in low density areas, is a high impact factor to project costs.  
Collection system costs typically represent 75 to 80 percent of the total project cost of 
centralized wastewater treatment systems. 
 
Two technologies are presented in Chapter 8.  One is membrane bioreactors (MBRs), 
which are currently in use at the Tulalip Tribe near Marysville, Washington.  The other is 
a sequencing batch reactor (SBR), which is in use at North Bay-Case Inlet in Mason 
County.  Alternative scenarios for centralized WWTPs include one facility, serving the 
Hoodsport RAC, Skokomish Tribe, and the area in between, or two facilities with one 
servicing the Hoodsport RAC and one for the Skokomish Tribe.  Many other scenarios 
are possible, but costs for the two scenarios described above were developed to indicate a 
range of costs for centralized systems including the collection, treatment, and disposal 
components. 
 
The capital and O&M costs associated with each of the treatment alternatives and service 
area scenarios are presented in Table E-5.  Unit costs are based on the estimated number 
of ERUs in 2015. 
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TABLE E-5 
 

Unit Cost per ERU for Centralized WWTPs 
 

Scenario 
Project 
Costs 

2015 Unit Cost 
($/ERU) 

Annual O&M 
Estimate 

2015 Unit 
O&M Cost 
($/ERU/Yr) 

One WWTP:  Serving the Entire Study Area and Located in Skokomish Tribal Area 
Design Flow:  0.427 mgd     
Connections:  1,599 ERUs     
Process: MBR 

 SBR 
$24,280,000 
$22,930,000 

$15,180 
$14,340 

$296,000 
$280,000 

$185 
$175 

One WWTP:  Serving the Hoodsport RAC 
Design Flow:  0.12 mgd     
Connections:  424 ERUs     
Process: MBR 
 SBR 

$11,800,000 
$11,600,000 

$27,800 
$27,400 

$255,860 
$266,956 

$603 
$630 

One WWTP:  Serving the Skokomish Tribe 
Design Flow:  0.264 mgd     
Connections:  1,018 ERUs(1)     
Process: MBR 
 SBR 

$13,100,000 
$11,050,000 

$13,000 
$11,000 

$245,380 
$235,580 

$241 
$231 

(1) 710 ERUs associated with commercial flows. 
 
Unit costs developed for the WWTP scenario serving only the Hoodsport RAC indicate 
that a fully compliant and staffed water reclamation facility may not be feasible.  Unit 
costs exceed $27,000 per ERU, and annual O&M costs exceed $600.  Individual on-site 
systems using recirculating sand filters would be a less expensive alternative. 
 
A single centralized WWTP located at the Skokomish Tribe is more affordable where it 
serves all areas or only the Skokomish Tribe.  However, unit costs associated with this 
alternative depend heavily on the level of commercial development, projected at 
710 ERUs.  Without this development, unit costs will increase significantly.  Unit costs 
presented in Table E-5 for a WWTP serving only the Skokomish Tribe range from 
$11,000 to $13,000 per ERU.  These costs exceed the costs for a conventional on-site 
system but are less than the costs for an enhanced on-site system or unit cost for a cluster 
system. 
 
WASTEWATER MANAGEMENT 
 
The Environmental Protection Agency (EPA) has identified five “management models” 
for wastewater management, primarily for decentralized systems.  Each of these models 
is listed below: 
 

• Homeowner Awareness 
• Maintenance Contract 
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• Operating Permit 
• Responsible Management Entity (RME):  Operation and Maintenance 
• Responsible Management Entity (RME):  Ownership 

 
For current management of on-site systems in Mason County, the Homeowner 
Awareness model most closely describes existing practice.  For the North Bay-Case Inlet 
water reclamation facility, a centralized system in Mason County, the RME:  Ownership 
model is in use. 
 
Chapter 9 presents a description of management goals, tasks, and each of the 
management models.  For nitrogen reduction goals and a centralized WWTP, the RME:  
Ownership model is the accepted model. 
 
Any of the five models listed above may apply to the management of on-site systems.  
However, for nitrogen removal the level of operation and maintenance is a critical factor 
for success.  The Homeowner Awareness model, where the operation and maintenance 
component is minimal, is not well suited for nitrogen removal.  The RME:  Operation and 
Maintenance and RME:  Ownership models are better suited for nitrogen removal 
because responsibility for operation and maintenance for the on-site system is well 
defined. 
 
Chapter 9 presents several examples of wastewater management models, which address 
nitrogen reduction in Massachusetts, New Jersey, California, and Virginia.  Suggested 
modifications for on-site management in Mason County to address nitrogen reduction are 
listed below.  These modifications would extend the County’s current operation towards 
the Operating Permit model. 
 

• All new connections and repairs in designated areas will install an on-site 
system capable of nitrogen reduction to the performance standards 
established by the County. 
 

• Mason County would have the authority to sample and monitor the 
performance of the on-site system as a condition of the operating permit.   
 

• A right-of-entry and agreement from the homeowner, or owner, for 
semiannual inspections of system will be condition of permit.  The owner 
would be required to make the necessary repairs identified from the 
inspection within a specified time period to avoid monetary penalties.   
 

• All proprietary products installed in Mason County will require a 2-year 
manufacturer warranty period for meeting performance levels for nitrogen.   
 

• All installations for nitrogen reduction would be required to have an 
audible and visual alarm system for high water level. 
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• The installer for all installations for nitrogen removal will be required to 
provide the owner with an “as-built” drawing and a appropriate O&M 
manual for the system.  The O&M manual will contain a maintenance 
summary sheet specifying monthly, quarterly, and annual or greater, tasks 
to maintain the system.  This information will also be provided to the 
County. 
 

• Mason County staff will encourage “cluster” systems for new 
developments with 3 houses, or greater.   

 
Under this model, Mason County staff will continue to require septic tank pumping 
records, and O&M responsibilities by restaurant owners as a condition of a license.  The 
additional operation and maintenance requirements can be conducted by an independent 
maintenance contractor selected through a bidding process and under contract or by 
additional Mason County staff. 
 
The challenge associated with an enhanced O&M component for nitrogen removal is the 
additional funding.  Currently, the primarily funding for Mason County Health 
Department is on-site program permit fees.  These fees cover the initial installation and 
inspection, but do not cover long-term O&M responsibilities.  Higher permit fees cannot 
cover all of these long-term costs.  Other jurisdictions assess annual O&M costs as a line 
item on biannual property taxes.  This approach may require enabling legislation 
covering on-site systems in a specific area or district, but this may be one feasible 
approach for the additional funding for an on-site wastewater management program. 
 
SCREENING MATRICES 
 
Screening matrices are a tool for selecting alternatives for wastewater management.  The 
most common method for selecting an alternative is cost, either construction or operation 
and maintenance, both of which are measurable.  However, the use of screening matrices 
provides a method to include both tangible factors, such as cost, with intangible, or 
opinion driven, elements. 
 
Figure E-2 presents a schematic for the screening matrices.  They begin with a selection 
of a service area and proceed to one of three matrix types as listed below: 
 

• Wastewater Management Performance, where system performance and 
costs are primary factors. 
 

• Environmental Impacts, where environmental effects on Hood Canal are 
the primary factors. 
 

• Land Use/Regulatory, where regulations regarding shoreline, land use, 
and management model are the primary factors. 
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As shown in Figure E-2, each matrix is associated with a number of screening criteria, 
which can be rated, or scored, based on four wastewater alternatives.  The total scores 
from the screening matrices will help identify where one option is preferred for a given 
service area. 
 
NITROGEN LOADING REDUCTION THROUGH DEVELOPMENT 
PRACTICES 
 
Not all nitrogen contributions to Hood Canal are from wastewater on-site treatment 
systems.  Other sources of nitrogen include fertilizers for horticultural purposes and pet 
wastes.  Additionally, land development and development practices can increase the 
amount of nitrogen that enters Hood Canal by decreasing natural barriers that once 
slowed or trapped non-point sources of nitrogen from entering ground and surface waters.  
Chapter 11 compares the forecasted annual nitrogen loadings from conventional septic 
systems, enhanced on-site systems, and centralized systems for the next 20 years.  
Nitrogen loadings from non-point sources are calculated if enhanced on-site or 
centralized systems are installed in place of conventional systems, which may allow for 
increased densities within the service area.  The data shows that increasing the density of 
development will actually reduce nitrogen loadings to Hood Canal provided either 
enhanced on-site systems or a centralized system replaced conventional septic 
technologies currently in place.   
 
CONCLUSIONS 
 
To address water quality problems in Hood Canal, either the centralized WWTP or the 
decentralized cluster or enhanced on-site systems can provide reductions in nutrient and 
fecal coliform loading.  However, the two approaches differ with regard to capability, 
reliability, time required for implementation, and funding needs. 
 
The available performance data indicate that the centralized approach is superior to the 
decentralized systems for reliably meeting highly restrictive standards, for effluent 
nitrogen for example.  Centralized WWTPs are governed by the RME:  Ownership model 
and typically are required to meet standards through a State Waste Discharge (SWD) or 
National Pollutant Discharge Elimination System (NPDES) permit.  The centralized 
WWTPs are highly regulated and require a substantial amount of funding, particularly for 
construction of a collection system.  Maintenance of a WWTP and collection system is 
financed through monthly user fees.  Depending on the service area, the initial financing 
required to construct a WWTP and collection system would range from $11 to 
$25 million.  Financing would be provided through a combination of grants and loans.  
There would be the  potential to realize a rapid improvement in Hood Canal because all 
existing septic systems would connect to a collection system and abandon their on-site 
systems within a set time period. 
 
The decentralized approach builds on the current Mason County program for on-site 
systems.  However, for nitrogen removal, stricter construction standards would be 
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required for all new on-site systems with an expanded O&M component.  This approach 
would likely achieve improvements in Hood Canal but at a slower rate, compared to a 
centralized WWTP, since it would be a long-term process to replace all of the existing 
on-site systems with one capable of some nitrogen removal.  However, the funding 
requirements for the decentralized treatment systems would be confined to meet the 
requirements for additional operation and maintenance inspections.  Unlike the 
centralized WWTP and collection system requiring high capital improvement funding, 
the additional funding for the decentralized approach would cover operation and 
maintenance, and amount to no more than several hundred dollars per year for each user 
as an add-on to property taxes.  Any capital costs associated with the decentralized 
approach would be the responsibility of the homeowner or developer, rather than the 
public entity. 
 
Wastewater is the largest anthropogenic source of nitrogen entering Hood Canal.  
However, reductions in other sources contributing nitrogen to the environment should be 
made to minimize the effect human-related nitrogen has on the environment.  The 
treatment of stormwater through the use of best management development practices can 
have a significant positive affect on reducing not only nitrogen but other pollutants from 
entering the canal.  Wastewater management, stormwater management, development 
practices, and well educated pet owners all play a role in reducing pollutants from 
entering Hood Canal. 
 
In summary, neither the centralized or decentralized approach is likely to be the best 
wastewater management solution for all parts of the study area.  For performance criteria 
and reliability for nutrient reduction, the advantage appears to favor the centralized 
WWTP collection system.  However, the funding requirements are a significant barrier, 
particularly due to the cost of the collection system. 
 
Centralized systems work best in areas with existing urban-type development and with 
land use regulations in place encouraging denser development.  In general, this 
description applies to only part of the study area covered by this Analysis.  Each of the 
four areas are briefly discussed below along with the recommendations for wastewater 
management. 
 
• Hoodsport RAC 
 

A facilities plan is in process for the RAC which focuses on centralized treatment 
alternatives.  Table E-5, however, indicates that serving the entire RAC may be a 
prohibitively costly undertaking.  An approach which focuses on the core 
commercial area, Finch Creek, and a few other selected areas may be cost 
effective.  The Hoodsport RAC has approximately 460 legal lots which were in 
place prior to Growth Management requiring one dwelling unit per 2.5 acres.  
Many of the smaller lots (e.g., <1/3 acre) are located along the Highway 101 
corridor while larger lots (e.g., >1 acre) are located in upland areas.  Thus, both 

E-12 Mason County Department of Utilities/Waste Management 
October 2006 Hoodsport –Skokomish Wastewater Management Alternatives Analysis 



~ 
w 
r5 
~ 
t\.i 

I w 
I 

(.!) 

IL -(/) 
w 
~ 
:::l 
Cl 
IL 

~ 
a 
!l; 
a 
a 
a 
I 

I 
0 .... .... 
...;t 
0 

0 
u z 
0 
(/) 

~ 
-;, 
l: 

[J 

[J 

[J 

[J 

[J 

[J 

9EINCE Ill/EA 

SCREENING MATRICES FOR ANAL YSl8 OF 
WASTEWATER MANAGEMENT ALTERNATIVES 

HRAC, HRAC TO SkOKOMISH, N6JB!X rype; NlNIER (F 
WASQAJEB MJERNQ"D SQVNING CRITERIA ANO SkOKOMISH 

HR.AC ONLY 
WASTEWATER MANAGEMENT 

17 CEN'TRAUZEO SYSlDIS 
SkOKOMISH TRIBE ONLY PERFORMANCE 

HR.AC TO SkOKOMISH 

Q.USlER SYSTEMS 
UPLANDS /ll£A. EN\1RONMENTAL 11 IMPACTS 

OlHER 
ENHANCED ONSITE 

LAND USE / REGULATORY 4 SYSTEMS 
NO ACllON 

SCORING SYSTEM 

!NDl\ftl!.IN EACJtlRS 

1. PERFORMANCE } 

2. EN\1Ral!MENTAL IMPACTS ~--

3. LANO USE I REGULATORY 

MOST LIKELY TO MEET QalERIA 

UICEL Y TO MEET Qa'IERIA 

MEETS CRl'IERIA HALF Of lHE TIME 

MEETS CRITERIA SOME Of n£ TINE 

SEl..OOM, OR NEVER, MEETS a.ITERIA 

MASON COUNTY 
HOODSPORT TO SKOKOMISH 

WASTEWAlER MANAGEMENT ANALYSIS 
FIGURE E-2 

SCREENING MAlRICES & SCORING SYSTEM FOR 
WASTEWATER MANAGEMENT ALTERNATIVES 

~ 
0..-•<Mi ._ ----



Gray & Osborne, Inc., Consulting Engineers 

centralized and decentralized approaches may be feasible alternatives for the 
RAC. 

 
For the centralized wastewater system, the initial funding requirements, even with 
a smaller system, remain a significant barrier, and most of the capital costs will 
need to be obtained through grant funding.  Otherwise, the unit costs per ERU 
will be unaffordable. 

 
• Area South of the Hoodsport RAC to the Boundary with the Skokomish 

Tribe 
 

In general, the focus in this area should be on decentralized systems, either 
enhanced on-site or cluster systems.  The actual selection requires an additional 
analysis of individual parcels and the existing septic systems which serve those 
parcels.  If the existing and future development pattern allow for cluster systems, 
they are the preferred approach over enhanced on-site systems. 
 
Within this service area, there are significant barriers to a centralized system.  
Development density is low, land use guidelines discourage urban-type 
development, and the construction of the sewer main along Highway 101 would 
be expensive.  Much of the Highway 101 corridor is characterized by steep slopes 
both on the upland and shorelines sides of the highway.  Franchise agreements 
from the Washington State Department of Transportation typically require 
utilities to locate outside the pavement and near the edge of the right-of-way. 

 
• Area in the Vicinity of Potlatch State Park and Northern Part of Skokomish 

Tribal Land 
 

Within this service area, the Skokomish Tribe has ongoing plans to develop 
upland property and future plans for significant commercial development.  In 
addition, Washington State Parks is planning to upgrade its large on-site sewage 
system at Potlatch State Park.  In this area, the long-term needs of the Tribe can 
best be achieved with a centralized wastewater system.  The Tribe’s Wastewater 
Master Plan include future plans for a hotel/casino complex serving the equivalent 
of 640 ERUs. 

 
• Other Skokomish Tribal Areas 
 

Other Skokomish Tribal areas present the most difficult challenge either for 
decentralized or centralized wastewater systems.  Much of the area is classified as 
a flood hazard area which is not typically suited for on-site systems.  Yet, much of 
the area is characterized by low density development which increases the unit 
costs for a centralized system.  The solutions in this area should be addressed by 
subsequent amendments to the Tribe’s Wastewater Master Plan. 
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CHAPTER 1  
 

INTRODUCTION 
 

GENERAL 
 
This Wastewater Management Alternatives Analysis (Analysis) has been prepared for a 
segment of the Hood Canal shoreline.  The segment evaluated in this Analysis is the 
western edge of Hood Canal along Highway 101, and is bounded by the community of 
Hoodsport to the north and the northern edge of the Skokomish River to the south.  This 
Analysis is intended to address wastewater management concerns presented in the Hood 
Canal Low Dissolved Oxygen Preliminary Assessment and Corrective Action (PACA) 
Plan.  The PACA Plan was developed through a collaborative and cooperative 
arrangement between the Puget Sound Action Team, the State’s partnership for Puget 
Sound, and the Hood Canal Coordinating Council (HCCC), and the council of 
governments within the Hood Canal watershed.    
 
The PACA plan identified and quantified estimated human-related sources of nitrogen 
that enter Hood Canal from land, surface, and groundwater and identifies actions that will 
help to reduce the overall nitrogen inputs into Hood Canal.  Specifically, the plan cites 
“reducing the nitrogen loading from stormwater runoff and on-site sewage systems is 
particularly important in densely-developed areas such as Belfair, the Hoodsport area, 
and the north and south shores of lower Hood Canal.”  This Wastewater Management 
Alternatives Analysis has been created in response to the Puget Sound Action Team 
Request for Proposals (RFP) For Innovative and Effective Approaches to Corrective 
Actions for Low Dissolved Oxygen Problems in Hood Canal.  The introduction of the 
RFP, which in part summarized conclusions from the PACA Plans, is presented below: 
 

“During the past several years data have indicated that hypoxia (low oxygen 
concentrations) in Hood Canal has become more severe.  In the past 2 years, fish 
kills during low oxygen conditions resulted in unprecedented fishing closures by 
the Washington Department of Fish and Wildlife.  Evidence shows that inputs of 
human-related nutrient and biochemical oxygen demand (BOD) are contributing 
to this worsening dissolved oxygen (DO) problem in the main body of Hood 
Canal.  While further study and modeling are needed and expected to be carried 
out, we also must undertake new actions to reduce nutrient sources in Hood 
Canal.” 

 
Hood Canal and its shorelines are prime areas for both permanent and seasonal housing 
and recreational facilities.  Activities such as swimming, fishing, and boating form the 
basis of Hood Canal’s tourism industry.  Residential development and recreation are 
drawn to the scenic beauty and natural resources of this area.  Both development and 
recreation add to the human waste impacts that threaten Hood Canal. 
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This Alternatives Analysis will evaluate wastewater treatment and disposal alternatives 
for the area between Hoodsport and the Skokomish River and will develop cost estimates 
for various wastewater alternatives.  The Analysis is a technical evaluation of the 
performance capabilities and costs of on-site and centralized wastewater systems.  It is 
not, however, intended to meet all of the requirements of facility planning as specified 
under WAC 173-240-050, General Sewer Plan.  The Analysis will present alternatives to 
meet the needs of the environment that are financially acceptable to Mason County and 
the citizens of lower Hood Canal.  The area of focus for this Alternatives Analysis 
encompasses the boundaries noted above; however, the environmental effects are much 
more far reaching, impacting the shorelines to the north and south of Hoodsport and the 
Lower Hood Canal as a whole.  Figure 1-1 presents the general location map, and 
Figure 1-2 shows the geographic area and subareas considered for this Analysis. 
 
This Analysis was funded, in part, by both a year 2004 Congressional and a Washington 
State Legislature appropriation administered by the Puget Sound Action Team.  The lead 
agency for this Analysis is Mason County. 
 
BACKGROUND IN THE ANALYSIS AREA 
 
The marine shorelines in Mason County are some of the richest shellfish tidelands in the 
country and produce 34 percent of the commercial shellfish in the State of Washington.  
The Lower Hood Canal Watershed Study Report (1991) identifies Hood Canal as one of 
the best areas for natural reproduction of the Pacific oyster on the West Coast.  The 
Lower Hood Canal has many public and private shellfish harvest areas and supports a 
wide variety of fish, shellfish, and waterfowl. 
 
The Lower Hood Canal water body is extremely sensitive to both point and non-point 
pollutant sources due to its unique geography. 
 
The following description found in the 1990 Port of Allyn Comprehensive Plan and 
Engineering Report characterizes the oceanographic processes that result from the Hood 
Canal’s bathymetry: 
 

A number of hydrographic characteristics make Hood Canal more vulnerable to 
pollutants than the other water bodies of Puget Sound.  As an arm of Puget 
Sound, it is separated from the Sound by a 180-foot sill.  This natural underwater 
barrier reduces the flushing action of the tidal flows so that the water of the 
Canal is infrequently flushed with waters from the Sound.  In addition, the waters 
of Hood Canal become stratified for extended periods of the year with very little 
vertical mixing occurring.  Mixing which does occur is situated in the upper 
region of the waters of the Canal and just below the water surface.  Occasionally, 
the deeper waters, with low dissolved oxygen levels, mixes vertically.  With these 
hydrographic conditions, limiting the production of algae in the Canal is of 
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particular concern.  Although algal growth is dependent on both the nutrients, 
nitrate and phosphate, nitrates appear to be the limiting nutrient in Hood Canal.1

 
The Department of Ecology’s 1990 Water Quality Assessment identified the Lower Hood 
Canal as non-supportive of beneficial uses.  The beneficial uses of the Lower Hood 
Canal, as reported in the Watershed Study Report, “are recreation, shellfish, anadromous 
fish, domestic water supply, stock watering, and the general quality of life.” 
 
Reoccurring dissolved oxygen problems in Hood Canal was the major focus of the Hood 
Canal Low Dissolved Oxygen Preliminary Assessment and Corrective Action Plan dated 
May 6, 2004.  This plan by the Puget Sound Action Team and the Hood Canal 
Coordinating Council identified human sources of nitrogen as a primary cause of 
dissolved oxygen deficiencies in lower Hood Canal. 
 
HOODSPORT VICINITY 
 
The community of Hoodsport lies on the western shoreline of Hood Canal, approximately 
5 miles north of the canal’s Great Bend.  The community in part resides along Finch 
Creek and the slopes to the north and south that comprise the Finch Creek drainage.  The 
drainage including the Finch Creek corridor extends approximately 3-1/2 miles from the 
Olympic Range foothills of Dow Mountain to Hood Canal.  Finch Creek discharges 
directly into Hood Canal at the Washington Department of Fish and Wildlife (WDFW) 
Hoodsport fish hatchery.  Additional commercial and residential development exists 
along the State Route 101 corridor along the Hood Canal within the Hoodsport RAC. 
 
The Finch Creek Feasibility Study (2000) documented water quality problems in the 
Finch Creek corridor that have resulted in restrictions on swimming and shellfish 
harvesting.  For the most part, these problems have been attributed to failing commercial 
and residential on-site sewage systems along the Finch Creek corridor.  The area has 
seasonally high ground water and soils underlain by a restrictive layer that limits 
infiltration of the septic effluent.  It is suspected that these failing systems drain to Finch 
Creek, which, in turn, discharges contaminants directly into Hood Canal.   
 
Starting in 1976, local volunteers and Mason County Health officials recorded elevated 
fecal coliform levels in Finch Creek.  In 1987, the Washington Departments of Health 
(DOH) and Fish and Wildlife (WDFW) closed the public access tidelands at the mouth of 
Finch Creek to shellfish harvesting.  Private tideland owners were also warned against 
harvesting shellfish on local beaches.  These restrictions and closures remain in place 
today.  In 1993, Mason County, conducted an educational project under a grant from the 
Puget Sound Water Quality Authority’s Public Involvement and Education (PIE) Fund.  
During that project, 30 failing on-site sewage systems were identified along Finch Creek.  
According to County records, only a few of these systems have been repaired.  Some 
systems were deemed not repairable due to small lot sizes and the high water table along 
the creek. 
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In 1996, Mason County approached the Department of Ecology (Ecology) about 
implementing Ecology’s Small Town Environment Program (STEP) as a means of trying 
to solve the water quality problems on Finch Creek.  The STEP program is a self-help 
approach that assists local residents to reduce the cost of solving their problems through 
the use of voluntary labor.  In 1997, a group made up primarily of Finch Creek residents, 
known locally as the “Fecal Ferrets,” began to work with Ecology staff to further 
document the occurrence of fecal coliform contamination within the community.  For 
several months, the local group collected water samples from Finch Creek and several 
drainage ditches in the community.  The samples showed varying levels of 
contamination.  They also collected data from private wells along Finch Creek.  The 
group held several public meetings that included presentations from Ecology, Mason 
County Health Services, and Taylor United Shellfish Company.   
 
In 1996, a ballot measure was passed that gave PUD No. 1 the authority to provide 
wastewater service in Mason County.  PUD No. 1 conducted a study of the feasibility of 
a community wastewater collection and treatment system for the area of Finch Creek.  
The Finch Creek Wastewater Feasibility Study, August 2000 analyzed alternatives to 
eliminate failing residential and commercial on-site systems along the Finch Creek 
corridor (Service Area 1) and additionally along the US Highway 101 within the 
Hoodsport RAC corridor, as well as the Finch Creek corridor (Service Area 2).  The 
Feasibility Study analyzed the system technologies, regulatory considerations, and costs 
for the respective service areas. The study concluded that the least expensive solution for 
the Finch Creek corridor to these problems would be a community on-site system with 
the conveyance of effluent to a centrally located drainfield with better infiltration 
characteristics than those of the private on-site systems being replaced.  The estimated 
cost was about $1.4 million.  This solution, however, only addressed the Finch Creek 
corridor, not all of the Hoodsport RAC.  The estimated cost for the larger Service Area 2 
was about $3.3 million. 
 
In 2004, Mason County authorized completion of a General Sewer/Facility Plan which 
addressed not only Finch Creek, but all of the Hoodsport RAC.  This plan is being 
prepared concurrently with this Analysis. 
 
Hoodsport is not the only community dealing with fecal coliform contamination issues.  
The DOH Office of Shellfish Programs conducted water quality studies in Lynch Cove in 
the lower Hood Canal area in April and November of 1987.  These marine studies found 
fecal coliform bacteria levels well beyond the standards for approved commercial 
shellfish growing areas.  Based on these results, Lynch Cove was downgraded to a 
prohibited commercial growing area and an advisory closure was issued at the Belfair 
State Park.2
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SKOKOMISH VICINITY 
 
The Skokomish Indian Reservation covers approximately 5,000 acres from the mouth of 
the Skokomish River west and north along Annas Bay on Hood Canal to the community 
of Potlatch, approximately 3.5 miles of coastal area.  The physical features of the 
Reservation limit housing to only 500 acres or one-tenth of the Reservation.  The rest of 
the land is characterized by wetlands, marshes, forested lands, steep slopes, poor access, 
a high water table, and flooding.  The water table varies seasonally, and during the winter 
rises to within 1.5 to 4 feet of the surface, and higher to aboveground levels during 
periods of heavy rainfall or flooding.  Local residents report that the water table has risen 
dramatically over the past several decades, owing perhaps to changes in the hydrological 
regime caused by timer harvest, road building, diking, and the installation of the 
Cushman Hydroelectric facility. 
 
Water quality monitoring conducted by the Skokomish Tribe (30 to 60 sampling sites) 
from 1991 to 1994 found consistent, significant violations of Class AA standards for 
fecal coliform and dissolved oxygen in Skabob Creek.  Skabob Creek, a tributary to the 
Skokomish River, drains a wetland area in the central lowland of the Reservation 
(between Highways 106 and 101). 
 
AREA BETWEEN HOODSPORT AND SKOKOMISH 
 
This area located along Highway 101 includes approximately 1-1/4 miles of shoreline 
along Hood Canal.  The community of Potlatch is located on the northern boundary of 
the Skokomish Reservation and includes residential development along Hood Canal and 
Highway 101.  In many cases, the homes in this area are utilized as vacation properties 
and sit vacant much of the year.  Immediately north of Potlatch is a row of approximately 
20 tightly spaced homes located directly on Hood Canal and east of Highway 101.  North 
of this area the slopes are too steep for home sites until the RAC boundary. 
 
ORGANIZATION 
 
This Analysis is organized in twelve chapters.  The first five chapters provides a 
description of the area, land use and population, and local, state and federal regulations 
and estimates of flows and loadings for the study area.  Chapters 6 through 11 are the 
analytical part of the work.  Chapter 6 is an assessment of the existing wastewater 
systems within the study area.  Chapters 7 and 8 cover a description of technologies 
capable of nitrogen reduction for on-site and centralized wastewater systems.  Chapter 9 
evaluates management options.  Chapter 10 develops matrices for performance factors, 
environmental impacts and land use/regulatory factors for screening wastewater 
alternatives.  Chapter 11 discusses nitrogen loading reduction through development 
practices, and Chapter 12 provides a summary of the Analysis. 
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WASTEWATER MANAGEMENT ALTERNATIVES 
 
The general approach for consideration of new wastewater management alternatives and 
technologies is illustrated with the schematic below with the goals of nitrogen and fecal 
coliform reduction. 
 

WASTEWATER ALTERNATIVES  
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Flows and Loadings 
(2025) 

Decentralized Treatment:   
 
Enhanced On-Site Systems (EOS): 
200 – 400 gallons per day 
 
Cluster System: 
3,000 gallons per day (typical) 

Centralized WWTP: 
1. Tulalip Model:  Membrane 

Bioreactor (MBR) with 
Infiltration Gallery 
 

2. North Bay – Case Inlet Model:  
Sequencing Batch Reactor 
(SBR) with Filters 

 
Except for the EOS systems, the centralized WWTP and cluster system alternative will 
require a sewer collection system. 
 
The “no action” alternative is also presented and discussed to establish current 
management practice and to consider additional steps to meet higher performance 
standards.   
 
CENTRALIZED SYSTEMS 
 
One alternative for providing enhanced wastewater treatment is to construct a collection 
system and central wastewater treatment plant.  This approach typically produces 
dependable results because the requirements and treatment technologies are well 
understood.  These systems are also historically funded and regulated by state and federal 
agencies.  Central systems can also support dense development commercial activity that 
characterize urban development.  A major cost for this alternative is the installation of a 
collection system, often 70 to 80 percent of the total project cost. 
 
The Environmental Protection Agency (EPA) does not provide a specific number of 
connections which defines a centralized collection and treatment system.  EPA states that 
centralized systems are used to collect and treat wastewater from entire communities.  By 
this definition, the Town of Edison in Skagit County with its approximately 65 
connections would be considered a centralized system although a small one.  On the 
other hand, the Finch Creek Feasibility Study recommended a collection and disposal 
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system consisting of only about 40 connections.  This system, however, would not be 
considered a centralized system by EPA since it would serve only part of the community 
of Hoodsport.  Wastewater collection and treatment systems with more than 
100 connections are typically characterized as a centralized system while systems with 20 
to 100 connections may fall in either category following EPA definitions. 
 
CLUSTER SYSTEMS 
 
Another alternative is the use of cluster systems.  These are smaller treatment systems 
that reduce the collection system costs by using a series of smaller treatment plants that 
operate with less direct attention than required by a centralized facility.  The 
Environmental Protection Agency defines a cluster system as a decentralized wastewater 
collection and treatment system where two or more dwellings, but less than an entire 
community is served.  In Washington State, regulatory agencies share jurisdiction of 
wastewater management with systems up to 3,500 gallons per day regulated by local 
health departments and community systems between 3,500 gpd to 14,500 gpd by the 
Washington State Department of Health.  The capacity of 3,500 gpd corresponds to about 
the amount of wastewater expected from 10 homes.  Major concerns with cluster systems 
include the operational challenge of managing multiple facilities as well as the need to 
construct and maintain a collection system.  
 
ENHANCED ON-SITE SYSTEMS 
 
Another alternative under consideration is the use of enhanced on-site systems (EOS).  
There is a growing availability of single property treatment systems that operate like 
miniature wastewater treatment plants with the capability of some nutrient removal.  
Although not as capable as central systems in nutrient removal, they avoid the 
requirement for a collection system and may be more compatible with rural environments 
and growth management regulations.  As with cluster systems, the funding, regulation, 
operation, and maintenance of these systems need to be addressed.  In addition, enhanced 
on-site systems for individual residences are subject to highly variable wastewater 
characteristics and flows.   
 
NO ACTION 
 
The last alternative that must be considered is the status quo of continuing to use 
conventional on-site (otherwise referred to as individual septic) systems.  Conventional 
on-site systems are the predominant system currently in place although in recent years, 
more advanced on-site systems have been installed in shoreline areas.  When properly 
designed, installed, and maintained, the conventional on-site systems are capable of 
removing conventional pollutants, but nitrogen removal is limited.  This alternative will 
therefore not address the nitrogen loading problem that has been linked to the dissolved 
oxygen depletion that is creating the dead zones in Hood Canal. 
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The primary purpose of this Analysis is to evaluate wastewater management alternatives 
for the Hoodsport RAC and the Hood Canal shoreline area south of the Hoodsport RAC 
in order to protect water quality in the Lower Hood Canal area.   

This Analysis will review and incorporate comments from state regulatory agencies, 
Mason County, and public input from the citizens of the Analysis area. 
 
SCOPE OF WORK 
 
The following is a list of the objectives to be accomplished through the Alternatives 
Analysis according to the contract between Gray & Osborne (Engineer) and Mason 
County. 
 

1) Assess the existing development and development potential of parcels 
relative to the provision of wastewater management for the area between 
Hoodsport and the Skokomish River (collectively referred to as the study 
area).  This Analysis area as originally defined is shown as Figure 1-2.  

2) Develop options for wastewater treatment based on the soil types, 
hydrogeologic connectivity to Hood Canal, development densities and 
other key factors.  Develop wastewater service criteria and a methodology 
for sub-area delineation based on the results of the preceding objectives 
that can be used to develop a matrix of treatment options. 

3) Develop a land-use/regulatory issues matrix to identify and assess key 
policies and laws influencing land use and wastewater treatment 
alternatives. 

4) Develop an environmental impact matrix to analyze the anticipated effects 
of development and wastewater treatment on nutrient and fecal coliform 
loadings. 

5) Identify specific options and costs to manage wastewater to reduce 
nitrogen and fecal bacteria loadings for the study area.   

6) Evaluate management options for organizing, financing, operating and 
maintaining the wastewater collection and treatment systems. 

7) Compile findings and recommendations from the analysis in a format 
appropriate for presentation and consideration by local residents, elected 
officials, and regulatory agencies, for funding and implementation. 

 
PREVIOUS REPORTS 
 
The principal documents that were employed in the development of the Alternatives 
Analysis include both local and national sources and are listed and described in the 
following pages.  The local and state sources are listed first followed by the national 
references. 
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LOCAL AND STATE REFERENCES 
 
Nitrogen Reducing Technologies, Washington State Department of Health, Office of 
Environmental Health and Safety, June 2005 
 
This report was prepared for the Puget Sound Action Team and presents information 
about the chemical and biological processes for nitrogen removal and available 
technologies for use as on-site systems.  The Washington State Department of Health is 
proposing a standard of 20 mg/L for total nitrogen for effluent from these types of 
systems effective July 2007.  This report is available on the Puget Sound Action Team 
website at http://www.psat.wa.gov/Programs/hood_canal.htm. 
 
Hood Canal Low Dissolved Oxygen Preliminary Assessment and Corrective Action 
Plan, Puget Sound Action Team, May 2004 
 
The Preliminary Assessment and Corrective Action (PACA) Plan developed through a 
collaborative and cooperative arrangement between the Puget Sound Action Team, the 
state’s partnership for Puget Sound, and the Hood Canal Coordinating Council (HCCC), 
and the council of governments within the Hood Canal watershed.  It identified and 
estimated major categories of nitrogen sources in to Hood Canal and suggested corrective 
actions to reduce these sources.  Onsite treatment systems were identified as the leading 
human-influenced source of nitrogen loadings to Hood Canal. 
 
This and other reports prepared for or by the Puget Sound Action Team can be found on 
its website at www.psat.wa.gov. 
 
Port of Hoodsport Property Suitability Analysis, Port of Hoodsport, December 2003 
 
The purpose of this report was to prepare a detailed analysis of property in the Port of 
Hoodsport district that will meet the intent of both the “Primary Goals” as indicated by 
the Port’s Economic Development Study, November 2002 and the Community Vision 
Statement.  The “Primary Goals” included, “acquiring property for a parking lot and 
future site for public restrooms and Business Incubator building (this site could also serve 
as the future location of an interpretive center and possibly a new salt water marina, 
breakwater, fuel dock, and artificial reef”.  The Community Vision Statement was 
determined as follows, “Foster economic development that supports the preservation and 
public enjoyment of local, cultural, and natural resources, provides family wage jobs, 
local services, and promotes the development of cottage industries, tourism, and family 
related activities.” 
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Office of Food Safety and Shellfish Programs 2004 Annual Inventory:  Commercial 
and Recreational Shellfish areas of Puget Sound 
 
The Washington State Department of Health prepares an annual inventory for 
commercial and recreational areas in Puget Sound, including Lower Hood Canal.  This 
publication provides important health information about shellfish resources in Puget 
Sound and contributes to the fulfillment of the Puget Sound Water Quality Management 
Plan. 
 
This reference is available at 
http://www.doh.wa.gov/ehp/sf/Pubs/2004Annualinventory.pdf. 
 
Environmental Report for the Finch Creek Wastewater System, Mason County 
PUD No. 1, June 2003 
 
This environmental report evaluated wastewater treatment and collection alternatives and 
the environmental consequences for the community located within the Hoodsport RAC 
along the Finch Creek corridor.  The report concluded that there would be no significant 
impact to proceed with construction of the least cost alternative as defined in the Finch 
Creek Wastewater Feasibility Study, August 2000.  
 
Hoodsport/Cushman Economic Development Study, Port of Hoodsport, 
August 2002 
 
The purpose of this study was to prepare an economic development and project feasibility 
study for the Hoodsport/Cushman area developed through a public process that defined 
planning strategy goals for the service area that are supported by the local citizens.  The 
plan analyzed economic development strategies for self-directed efforts toward long-term 
economic sustainability. 
 
Washington State Marine Water Quality, 1998 through 2000, Washington State 
Department of Ecology, December 2002. 
 
This is a report of Ecology’s long-term Marine Waters Monitoring Program for 
October 1997 through December 2000 summarizing data for stations in the Puget Sound, 
Grays Harbor, and Willapa Bay. 
 
Skokomish Indian Tribe 2001/2002 Updated Comprehensive Economic 
Development Strategy Plan, September 2001 
 
This plan provides a guide and planning strategy for developing or enhancing the 
business development efforts of the Skokomish Indian Tribe and/or its members and 
provides justification to funding agencies for financial and grant resources to address 
many of the unmet economic and community development needs of the Skokomish 
Nation. 
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Finch Creek Wastewater Feasibility Study, Mason County PUD No. 1, August 2000 
 
This report evaluated wastewater treatment and collection needs and alternatives for a 
small portion of the Hoodsport RAC along the Finch Creek corridor.  
 
Mason County Department of Health On-Site Standards, January 1999
 
These design standards follow and add to the State’s requirements under Chapter 246-
272 WAC for on-site sewage systems.  The County’s on-site regulations also establish 
certification requirements for pumpers, installers, designers, and maintenance specialists. 
 
1998 Puget Sound Update, Puget Sound Water Quality Action Team, February 1998 
 
This report is the sixth Puget Sound Update and covers the overall health of Puget Sound, 
including Lower Hood Canal.  In part this report states that degradation of water quality 
caused by excess loading of nutrients in Puget Sound appears to be limited to 
semi-enclosed inlets, bays, and passages.  The combination of poorly mixed marine 
waters and excess nutrient contributions from watersheds creates problems in some areas 
of Lower Hood Canal.   
 
Mason County Comprehensive Plan, Department of Community Development, 
August 1998 (Amendments May 2000) 
 
The Comprehensive Plan addressed how best to respond to the needs and demands of 
anticipated growth.  It looked ahead to the year 2014 and set policies for County 
investments in roads, water, sewer, parks, and other public facilities.  It guided 
development and land use regulations, which were created to manage private growth and 
ensure that resource lands, and the environment were protected.  The elements of the 
Comprehensive Plan include land use and rural lands, housing, capital facilities, utilities, 
and transportation. 
 
A more recent version of the Mason County Comprehensive Plan was completed in 
November 2005, and is available at 
http://www.co.mason.wa.us/code/comp_plan/index.php. 
 
This Comprehensive Plan serves to guide public decision making in Mason County.  The 
Plan stated the goals for the future that were identified by the citizens of the County, as 
well as county-wide planning policies specified under the Growth Management Act. 
 
The County chose to organize its land use and planning on seven watershed basins.  This 
approach provided the County with a meaningful process for analyzing growth impacts, 
preparation of effective development regulations, and establishment of mitigation 
measures.  The County’s watershed approach was established from the premise that 
action within one portion of a watershed impacts environmental and biological functions 
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in other areas of the watershed.  Alleviating negative impacts of specific actions within a 
watershed protects environmental resources throughout the entire watershed.  For 
example, the filling of a wetland not only impacts the area surrounding the wetland, but 
also affects the watershed’s overall ability to control flooding and filter out pollutants 
before they enter the groundwater system.  Mason County’s comprehensive watershed 
planning process seeks to protect water quality, wildlife habitat, other environmental 
resources and beneficial uses, and ensure adequate flood control. 
 
Skokomish Indian Tribe Wastewater Master Plan Final Report, KCM, Inc., 
November 1998 
 
In March 1994, the Skokomish Tribe contracted with KCM, Inc. to develop a Wastewater 
Engineering Report for the Skokomish Reservation.  It was organized by three primary 
tasks: 
 

• Analysis of existing on-site wastewater systems, hydrogeological 
investigation of land disposal for treated effluent, flow and load estimates, 
and development and analysis of preliminary wastewater collection, 
treatment and disposal alternatives. 

• Evaluation of the principal wastewater collection, treatment and disposal 
alternatives identified in the previous bullet. 

• Selection of a preferred alternative, development of financing and 
implementation plans, preparation of environmental checklists/assessment 
for formal review by the Skokomish Tribe and the Department of Ecology. 

 
Criteria for Sewage Works Design, Washington State Department of Ecology, 
Water Quality Program, December 1998
 
This manual is often referred to as the “Orange Book” and covers design criteria for 
collection systems, lift stations, and wastewater treatment facilities.  Ecology has 
jurisdiction for design flows exceeding 14,500 gallons per day for any wastewater 
treatment system and for all mechanical systems exceeding 3,500 gallons per day.  
However, development activity on Tribal reservation lands may not be covered by this 
manual. 
 
North Bay/Case Inlet, Wastewater Facilities Plan, Gray &Osborne, Inc., May 1994 
 
The purpose of the North Bay/Case Inlet Wastewater Facilities Plan was to develop 
effective sewage treatment and disposal options for the North Bay/Case Inlet area of 
Mason County.  This area is within the boundaries of the Port of Allyn but located 
outside the Lower Hood Canal watershed.  The goal of this Facilities Plan was to 
improve water quality to the point that the State Department of Health would be able to 
reopen commercial shellfish harvesting beds within the Bay and to meet the requirements 
of Consent Order No. DE 93WQ-5194 between Mason County and the Washington State 
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Department of Ecology.  The recommended projects were successfully completed and 
shellfish beds have been reopened within the Bay. 
 
This project involved the construction of a collection system and a treatment plant for a 
Community that had previously been entirely dependent on on-site systems.  The process 
by which this project was completed provides an example that can be used in this 
Analysis. 
 
Lower Hood Canal Watershed Action Plan, Lower Hood Canal Watershed 
Management Committee, October 1994 
 
This Watershed Action Plan was the product of the Lower Hood Canal Watershed 
Management Committee.  The Committee was charged with the responsibility of 
developing an action plan to address sources of non-point source water pollution in the 
Lower Hood Canal watershed.  This Action Plan described the causes of non-point 
source pollution and recommended community-supported action steps and 
implementation strategies.  The goal of this Watershed Action Plan was to protect and 
improve water quality and sustain beneficial uses of the waters within the Lower Hood 
Canal watershed.   
 
Design Standards for Large On-Site Sewage Systems, Washington State 
Department of Health, Office of Environmental Health and Safety, December 1993
 
This report covers design standards for on-site sewage systems with design flows greater 
than 3,500 gallons per day.  The Department of Health (DOH) is responsible for 
reviewing and approving on-site systems utilizing subsurface soil disposal with ultimate 
design flows between 3,500 and 14,500 gallons per day. 
 
Lower Hood Canal Watershed Study Report, Mason & Kitsap Counties, 
Washington, Puget Sound Cooperative River Basin Team, April 1991 
 
In December 1988, the Lower Hood Canal watershed was ranked number one in priority 
by the Mason County Watershed Ranking Committee.  The Ranking Committee 
identified the non-point source pollution problems in the watershed.  This Report served 
as one form of technical assistance provided by the Puget Sound Cooperative River Basin 
Team to the Lower Hood Canal Watershed Management Committee.  As the lead of the 
Watershed Management Committee, Mason County requested that the River Basin Team 
study and evaluate the potential sources of non-point pollution within the watershed.   
The Watershed Management Committee ultimately produced an action plan based, in 
part, on the findings, conclusions, and recommendations of this Watershed Study Report. 
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Guidelines for the Use of Pressure Distribution Systems, Technical Review 
Committee, Washington State Department of Social and Health Services, 1984. 
 
NATIONAL REFERENCES 
 
13th NW Onsite Wastewater Short Course and Equipment Exhibition Proceedings, 
September 2005 
 
This short course was held at the University of Washington and presented current 
research and technologies on onsite wastewater treatment by recognized national experts.  
The course covered performance capabilities of onsite technologies, particularly 
regarding nutrient reduction. 
 
Recommending Policy on Ownership and Operation of Wastewater Systems, Todd 
Danielson, Small Flows Quarterly, Summer 2005 
 
This article reviews the operations at Loudon County Sanitation Authority in Virginia 
and analyzes several proposals for managing cluster systems.   
 
Valuing Decentralized Wastewater Technologies, Prepared by Rocky Mountain 
Institute for the US Environmental Protection Agency, November 2004 
 
The purpose of this report is to present a “catalog” of the economic advantages and 
disadvantages of decentralized wastewater systems relative to larger scale solutions, or 
centralized systems.  There is a considerable amount of information in the report which 
address “decentralization benefit,” consideration.  However, only a small part of the 
report addresses the impacts of high effluent standards and nitrogen removal.  The report 
contains a valuable section and management considerations for decentralized systems.   
 
Final Report, Ad HOC Committee on Alternative Septic Systems, the Pinelands 
Commission, August 2001 
 
Cost Estimates for On-site Individual and Cluster Alternative Wastewater Systems, 
Ad HOC Committee on Alternative Septic Systems, the Pinelands Commission, 
March 2002 
 
Two reports were prepared for the New Jersey Pinelands Commission to assist it with 
developing on-site wastewater regulations.  The first report assessed the available on-site 
technologies for nitrogen removal.  The report evaluated 5 systems and determined that 
the “likely concentration of nitrogen in the effluent” was 14 mg/L for 4 of the 5 systems.  
The Pinelands Commission also used a Septic Dilution Model to determine the required 
lot area for a nitrogen concentration of 2 mg/L at the property line.  For a minimum 1 
acre lot size, the effluent nitrogen concentration after treatment was 14 mg/L.  Larger lot 
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sizes had higher nitrogen limits.  For a conventional on-site system, a lot area of 3.2 aces 
is needed to dilute nitrogen to 2 mg/L based on the Septic Dilution Model. 
 
The second report provides cost estimates both for installation and annual operation and 
maintenance (O&M).  Costs were included both for individual residences and cluster 
systems consisting of 10 lots.  For single family residence, the installation costs ranged 
from $13,500 to $39,200 and annual O&M of $650 to 1,270.  For the 10-lot cluster 
systems, the respective range in costs was $235,000 to $416,000 for installation and 
$7,380 to $14,960 for annual O&M. 
 
Currently, there is limited information about actual costs because few of these alternative 
systems have been installed compared to conventional on-site and pressure dosing 
systems.   
 
Stormwater Treatment, Biological, Chemical and Engineering Principals, Gary R. 
Minton, Ph.D., 2002. 
 
This text and reference book provides useful design criteria for stormwater treatment and 
runoff.  Dr. Minton has worked as a consultant for British Columbia, California, and 
Washington.   
 
On-Site Wastewater Treatment Systems Manual, U.S. Environmental Protection 
Agency, Office of Research and Development, (EPA/625/R-00/08) February 2002 
 
This manual provides up-to-date information for on-site wastewater treatment system 
siting, design, installation, maintenance, and replacement. 
 
Wastewater Engineering Treatment, Disposal and Reuse (3rd Edition), Metcalf and 
Eddy, 1991 
 
This text and reference book covers the range of wastewater engineering and contains a 
valuable section on small wastewater treatment systems. 
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PROJECT CONTACTS 
 
For comments or questions regarding the development of this Plan or the implementation 
of its recommendations, the following staff of Mason County and the engineering firm of 
Gray & Osborne, Inc., can be contacted: 
 

MASON COUNTY GRAY & OSBORNE, INC. 
  
Tom Moore, Interim Director 
Mason County 
Department of Utilities/Waste Management 
410 N. 4th Street 
Shelton, WA  98584 
(360) 427-9670 Ext. 652 

Harry Sellers, P.E. 
Gray & Osborne, Inc. 
701 Dexter Avenue N., #200 
Seattle, WA  98109 
(206) 284-0860 

 

                                                 
1 Port of Allyn Wastewater Comprehensive Plan and Engineering Report, August 1990, p. 11. 
2 Lower Hood Canal Watershed Study Report, prepared by Puget Sound Cooperative River Basin Team 
and provided to Lower Hood Canal Watershed Management Committee by request of Mason County 
Commissioners, April 1991, p. 27. 
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CHAPTER 2  
 

STUDY AREA ENVIRONMENT 
 

INTRODUCTION 
 
The purpose of this Chapter is to provide a general description of the study area 
environment.  This description includes discussion of climate and precipitation, geology 
and topography, soils, vegetation, critical areas, floodplains, wetlands, surface water 
resources, air quality, outdoor recreation, public utilities, and water systems.  
 
AREA LOCATION 
 
Mason County, Washington, is the location of the study area for this Analysis.  Mason 
County’s basic planning unit is based on watershed drainage basins; therefore, this 
Analysis will emphasize the Hood Canal watershed.  However, it is important to note that 
watershed boundaries are drawn based on topography above sea level.  Hood Canal (at 
sea level) derives freshwater inputs from the Lower Hood Canal and Skokomish 
watersheds in addition to the Hood Canal watershed.  Therefore, Hood Canal is impacted 
by a blending of the fresh water inputs of each of these watersheds as well as circulation 
between them.  Communities within Mason County and the Hood Canal watershed 
include Hoodsport, Lake Cushman, Lilliwaup, and Eldon. The Port of Allyn district and 
the communities of Belfair, Union, and Tahuya are within the Lower Hood Canal 
watershed.   
 
MASON COUNTY 
 
Mason County is situated in the southwestern portion of Puget Sound and is 
approximately 968 square miles in size.  Mason County shares borders with Jefferson 
County to the north, Grays Harbor County to the west and southwest, Thurston County to 
the southeast, Pierce County to the East, and Kitsap County to the northeast (see 
Figure 2-1). 
 
Mason County remains a predominately rural area despite the urban migration from both 
Thurston and Kitsap Counties.  The City of Shelton is the only incorporated community 
in Mason County and serves as County Seat.  Shelton consists of approximately 
4.77 square miles, or less than one percent of the County’s total land area.  Two 
American Indian Tribes, the Skokomish and the Squaxin Island, have reservations within 
the boundaries of the County. 
 
The County is divided by seven watershed drainage basins that include Case Inlet, 
Chehalis, Lower Hood Canal, Oakland Bay, Skokomish, Totten-Little Skookum, and 
West Hood Canal.  Mason County also includes over 90 miles of marine shoreline; over 
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100 freshwater lakes; and three major river systems, the Skokomish, Hamma Hamma, 
and Satsop; and numerous smaller tributaries and creeks. 
 
WEST HOOD CANAL WATERSHED 
 
The Hood Canal watershed covers 43,571 acres outside of Olympic National Park and 
Olympic National Forest.  It extends along the West Shore of Hood Canal from Potlatch 
north to the Jefferson/Mason County line.  
 
Long-term commercial forests represent the primary land use within the Hood Canal 
watershed, which cover approximately 34,120 acres and accounts for 78 percent of the 
watershed’s land.  Residential land use consists of 2 percent of the watershed and is 
mostly located in the communities of Lilliwaup, Hoodsport, Eldon, and along the 
shorelines of Hood Canal. 
 
LOWER HOOD CANAL WATERSHED 
 
The Lower Hood Canal watershed is located almost entirely in northeastern Mason 
County with a portion in western Kitsap County.  The watershed drains an area of about 
99,125 acres, directly into Hood Canal (see Figure 2-2).  It contains three river systems, 
the Union, Tahuya, and Dewatto Rivers; numerous smaller creek drainages; and 111 
lakes of varying size.   
 
Forested lands compose over 86 percent (88,000 acres) of the watershed, covering most 
of the upland areas.  Residential land use consists of only 6.2 percent (6,100 acres) of the 
watershed and is mostly located in Belfair, Union, Tahuya, and along the saltwater and 
lake shorelines.  Agricultural and grazing land uses occur in less than 1/2 percent (just 
over 300 acres) of the watershed area, mainly adjacent to streams and rivers. 
 
SKOKOMISH WATERSHED 
 
The Skokomish watershed is located in the northwest corner of the County and is largely 
occupied by Olympic National Park and Olympic National Forest.  Although it is the 
largest watershed in the County, only 61,468 acres lie outside the National Park and 
National Forest boundaries.  This watershed also includes Lake Cushman.  Lake 
Cushman is Mason County’s only lake designated as a Shoreline of Statewide 
Significance under the Washington State Shoreline Management Act.  Long-term 
commercial forests represent the primary land use within the Skokomish watershed.  This 
classification covers 28,704 acres and accounts for 46.7 percent of the watershed’s land 
that lies outside of the National Park and National Forest lands. 
 
The Skokomish Indian Reservation is located at the mouth of the Skokomish River, and 
the river valley includes commercial agriculture and some other commercial activity. 
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STUDY AREA 
 
The study area of this Analysis was developed in order to focus discussion and analysis 
of water quality degradation, protection, and enhancement within the Hood Canal and 
Skokomish Watersheds by specifically addressing wastewater management options along 
the Hood Canal shoreline.  The study areas include the Skokomish Indian Reservation, 
the Hoodsport RAC, and the area between the Reservation and the RAC.  The area 
between the Reservation and the RAC has been divided into three subareas, the Uplands, 
the community of Potlatch, and the Highway 101 corridor along the canal between 
Potlatch to the south and the RAC to the north.  In total the area of study has been 
divided into a total of five subareas, which are described in more detail below and shown 
in Figure 1-2. 
 
SKOKOMISH INDIAN RESERVATION 
 
The Skokomish Indian Tribe Reservation is located at the mouth of the Skokomish River.  
The Reservation area is approximately 5,000 acres.  Based on 2000 U.S. Census 
Redistricting Data, there are an estimated 510 enrolled Skokomish Tribal members 
identified in the Census as declaring themselves Skokomish out of 730 total Indian and 
non-Indian individuals living on the Reservation.  A number of facilities are owned and 
managed by the tribe, which provide services to and operate enterprises for the tribal 
members.  These facilities are located on the reservation and include a tribal/community 
center, health and dental clinics, a fish hatchery, a grocery/deli, and a small casino. 
 
HOODSPORT 
 
Hoodsport is a rural community lying on the western shoreline of Hood Canal, along US 
Highway 101 (Olympic Highway).  The community is approximately ten miles north of 
the City of Shelton and about 5 miles north of the canal’s Great Bend.  The small 
community of Lilliwaup lies 3 miles to the north and the Potlatch community is about 
3 miles to the south.  The Olympic National Forest and Lake Cushman, including their 
recreational resources, lie directly west of Hoodsport. 
 
Hoodsport is primarily residential, with a limited number of small businesses, including 
one motel.  Most of the businesses provide essential services, while several are oriented 
to the many tourists that pass through the area.  The USDA Forest Service maintains a 
Visitor Center and office compound in Hoodsport.  There is also a fish hatchery at the 
mouth of Finch Creek that is owned and operated by the Washington Department of Fish 
and Wildlife (WDFW). 
 
In the Mason County Comprehensive Plan, the Hoodsport area was designated as a 
“Rural Activity Center” (RAC).  The County’s Comprehensive Plan was updated in 
November 2005.  The RAC includes approximately 584 acres.  The Comprehensive Plan 
defines the RAC as follows: 
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“Concentrated settlements within rural lands that may include a variety of 
residential, small scale commercial, resource-based and rural light 
industrial, recreation, and public uses.  They may also include a compact, 
pedestrian-oriented core.  They may be served by community water 
systems and have community sewage treatment facilities but have only 
rural governmental services.  They reflect an existing development 
pattern, but they are not intended to expand.” 

 
The Mason County Shoreline Management Program (SMP) has designated Highway 101 
from Lilliwaup Falls to Potlatch as “Urban Commercial.”  The Urban Commercial 
designation is defined in the SMP as follows: 
 

“The Urban Commercial Environment is an area of high intensity 
commercial land use.  The environment does not necessarily include 
all shorelines within an incorporated city, but is particularly suitable 
to those areas presently subjected to extremely intensive use pressure, 
as well as areas planned to accommodate commercial expansion.  
Shorelines planned for future commercial expansion should not have a 
high priority for designation as an alternative environment. 
 
Because shorelines suitable for urban commercial uses are a limited 
resource, emphasis should be given to development within already 
developed areas and particularly to water-dependent commercial uses 
requiring frontage on navigable waters.” 

 
UPLANDS 
 
The Uplands area consists of land between the southwest corner of the Hoodsport RAC 
and the northwest corner of the Skokomish Indian Reservation extending eastward to but 
not including the Highway 101 corridor.  The vast majority of this land is privately 
owned timberlands bisected by the City of Tacoma transmission line right-of-way for the 
Penstock Power House.  Residential development is sparse in this area and is currently 
limited to areas immediately south of the southeast corner of the Hoodsport RAC and 
west of Highway 101. 
 
POTLATCH 
 
The area of Potlatch is directly north of the northern boundary of the Skokomish Indian 
Reservation along Hood Canal.  Mason County has classified the community of Potlatch 
as a Hamlet, which is described in more detail in Chapter 3.  The community includes the 
area on both sides of Highway 101 but predominantly land to the east along Hood Canal.  
Potlatch is almost exclusively residential with a few exceptions along Highway 101.  The 
area is served by a water system described later in this Chapter. 
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HIGHWAY 101 CORRIDOR 
 
This area is confined to a very narrow strip of land bordered by the Uplands to the west, 
the Hoodsport RAC to the north, Potlatch to the south, and Hood Canal to the east.  
Highway 101 bisects this study area.  The area is exclusively residential with small lots 
located between Highway 101 and Hood Canal. 
 
To summarize, these three subareas (Uplands, Potlatch, and Highway 101 Corridor) from 
the northern boundary of the Skokomish Indian Reservation to the southern boundary of 
the Hoodsport RAC consist of approximately 110 single-family residences and half a 
dozen small businesses.  Development exists only in areas adjacent to Highway 101 
corridor, which parallels the Hood Canal shoreline.  The total distance between the 
Reservation and the RAC boundaries is approximately 1.5 miles. 
 
AREA DESCRIPTION 
 
The study area is entirely within the Hood Canal watershed, which is located in the 
southwest portion of the Puget Sound basin.  The Hood Canal contributes significantly to 
the aesthetic and environmental quality of the Puget Sound region.  The Puget Sound 
Water Quality Action Team reports that the Puget Sound is recognized worldwide as an 
extraordinary natural resource.  National recognition of the beneficial values of the Puget 
Sound has lead to its formal designation as an “Estuary of National Significance.”1  The 
region’s residents enjoy fishing, boating, beach combing, and other activities of the 
Canal’s waters and beaches.  A detailed description of the study area including 
environmental conditions of the watershed follows in this Chapter. 
 
CLIMATE AND PRECIPITATION 
 
The Olympic Mountains lying to the west are a major influence on the climate of Mason 
County.  Consequently, the area receives a relatively high rate of the precipitation that 
moves east over the mountains from the Pacific Ocean.  Precipitation levels measured at 
the Cushman Powerhouse Station are presented in Table 2-1.  During the recording 
period ranging from 1990 to 2000, annual rainfall averaged about 97.1 inches.  The 
lowest annual average rainfall was 71.9 inches (1993), and the highest average annual 
rainfall was 119.5 inches (1999).   December had the highest monthly average rainfall 
during this period followed by January then November, while July had the lowest 
monthly rainfall.   
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TABLE 2-1 
 

Total Monthly Precipitation (Inches) 
Cushman Powerhouse Station, 1990 to 2000 

 
Month 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 AVE.

January 23.5 10.6 24.7 9.78 10.1 17.2 14.1 18.7 22.2 19.43 15.33 16.9 
February 12.8 12.5 10.0 0.49 12.7 12.8 15.6 6.75 14.7 30.97 6.88 12.4 
March 6.79 7.69 1.64 10.4 9.16 12.6 2.38 22.6 6.91 9.99 7.2 8.9 
April 2.74 11.1 8.86 11.3 5.50 5.38 13.4 7.06 2.63 2.39 3.25 6.7 
May 2.61 3.11 0.04 5.10 3.78 1.40 4.52 5.10 1.32 2.72 5.25 3.2 
June 4.09 1.32 2.08 3.61 2.36 1.37 1.20 2.73 0.63 1.67 5.18 2.4 
July 0.27 0.83 0.81 2.93 0.75 1.66 1.03 1.76 0.44 0.89 0.77 1.1 
August 1.53 4.94 0.74 0.49 0.34 3.18 1.10 2.88 0.14 0.79 0.49 1.5 
September 0.01 T 2.83 0.00 1.91 3.46 3.10 10.6 1.42 0.06 2.04 2.3 
October 9.26 2.14 6.47 3.03 10.0 9.53 12.4 16.8 5.57 7.25 6.31 8.1 
November 25.8 16.4 10.0 5.75 17.4 22.9 13.0 11.0 32.0 22.92 7.26 16.8 
December 12.3 10.9 9.22 19.0 26.8 18.0 24.2 9.66 25.3 20.44 11.32 17.0 
Ann. Total 101.7 97.9 77.4 71.9 100.8 109.2 106.0 115.5 113.3 119.5 71.3 97.1 

 
Temperature readings recorded at the Cushman Powerhouse for the period ranging from 
1988 to 1998 are shown in Table 2-2.  The average temperature over the 10-year period 
was 52°F.  July was the warmest month with an average monthly temperature of 65.0°F, 
while December has the coolest average monthly temperature at 39.3°F. 
 

TABLE 2-2 
 

Average Temperature (°F) 
Cushman Powerhouse Station, 1988 to 1998 

 
Month 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 AVE.

January 39.1 40.0 41.3 39.2 42.8 36.7 43.3 42.6 39.1 39.9 41.4 40.5 
February 43.8 36.3 38.4 46.4 45.6 40.3 38.6 43.1 41.0 41.9 43.7 41.7 
March 44.9 42.6 45.9 43.5 50.1 46.4 46.9 45.3 46.4 43.8 46.1 45.6 
April 50.6 52.4 52.4 48.2 52.4 50.1 51.1 49.1 50.2 48.4 49.8 50.4 
May 54.7 55.7 54.3 54.1 59.2 59.1 56.2 57.4 52.0 58.1 55.6 56.0 
June 59.0 61.9 59.6 57.1 63.6 59.1 58.5 61.0 59.0 58.9 60.1 59.8 
July 64.5 62.4 67.2 65.0 65.7 61.3 65.8 65.1 66.1 64.5 67.1 65.0 
August 60.2 63.0 66.8 65.4 65.6 63.9 65.1 61.4 65.6 66.6 62.9 64.2 
September 59.6 61.3 62.9 61.2 58.6 60.0 61.7 63.2 57.0 61.0 62.9 60.9 
October 54.9 52.2 50.1 51.7 53.4 54.2 50.3 51.1 50.5 51.3 51.7 51.9 
November 44.8 45.6 45.6 46.8 44.3 41.6 39.5 48.0 42.7 47.6 45.7 44.7 
December 40.5 42.1 34.6 42.6 38.1 39.3 38.9 40.2 37.2 40.7 38.4 39.3 
Ann. Ave. 51.4 51.3 51.6 51.8 53.3 51.0 51.3 52.3 50.6 51.9 52.1  
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The prevailing winds are from the south or southwest in winter and west or northwest in 
summer.  The strongest winds are from the south or southwest and usually occur as the 
more intense Pacific winter storms move inland.  Extreme winds at 30 feet above the 
ground can be expected to exceed 55 mph once in 2 years, 80 mph once in 50 years, and 
90 mph once in 100 years.  Occasionally in winter, the combined influence of low 
pressure systems off the coast and high pressure continental air masses spilling over the 
Cascade Mountains can result in cold northerly or easterly winds over the area.  In 
summer, winds are light and on most afternoons a northerly breeze develops over the 
water and lowlands. 
 
GEOLOGY AND TOPOGRAPHY 
 
Three geological provinces combine to form Mason County, the Puget Sound Lowlands, 
the Olympic Mountains, and the Black Hills.  The Analysis area is located within the 
Olympic Mountains geological province.   
 
The region is similar in geology and topography to other coastal regions in the Puget 
Sound basin, reflecting the influence of mountain building and glacial activity.  Uplifting 
of the Cascade and Olympic Mountains caused the lowland areas of the Puget Sound 
trough to become sites of deposition for sedimentary materials washed down from the 
surrounding mountain ranges.  The underlying volcanic bedrock is overlain with several 
thousand feet of marine sedimentary rock.  Periods of glaciation, followed by erosion and 
deposition, resulted in the rolling topography found in the Hood Canal watersheds.  The 
topography within the study area is relatively steep, rising from sea level along the 
shoreline to elevations in excess of 600 feet within a mile west of Hood Canal.  The 
contours indicate slopes in excess of 15 to 45 percent in the area immediately west of 
Highway 101.  Drainages of local creeks cut narrow ravines on the eastern edge of the 
hillsides.  The larger topographic picture is of a large ridge, descending to the west to the 
Skokomish River, ending to the south by the channel of the same river and descending to 
the east to Hood Canal.  All drainages from this ridge flow either to the Skokomish and 
then to Hood Canal, or directly to Hood Canal.  Figure 2-3 presents the topography of the 
study area. 
 
SOILS 
 
Soil classification was conducted by the Natural Resource Conservation Service 
(formerly Soil Conservation Service) for Mason County in 1951.  The soils in the study 
area along the western shoreline of Hood Canal between Lilliwaup, south to the Great 
Bend consists of four dominant soils types (Figure 2-4).  Table 2-3 describes the 
important characteristics of the dominant soils, including natural drainage, occurrence of 
high water table, moisture-supplying capacity, root penetration limits, depth to layer that 
limits root penetration, natural fertility, and special management problems.  Closest to the 
shorelines is Hoodsport gravelly sandy loam with 30 to 45 percent slopes in the northern 
area.  Further to the south are Hoodsport gravelly sandy loam with 15 to 30 percent 
slopes and Grove gravelly sandy loam with slopes of 5 to15 percent.  The upper 
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headlands in this area are predominantly Hoodsport gravelly sandy loam with slopes of 5 
to 15 percent.  The Hoodsport series consists of well-drained, reddish soils on the 
uplands.  They have developed from granitic till that is highly stained by iron and that 
contains considerable metamorphosed and basic igneous gravel and stone.  This parent 
material originated from local glacial till and from glacial till of the Vashon glacier. 
 
The Grove series exists primarily in the coastal area of Potlatch and at the interface of 
Hood Canal and various creeks along the western shore of Hood Canal.  The Grove series 
consists of somewhat excessively drained, reddish-brown gravelly soils.  It occupies the 
large glacial outwash plains.  The Grove soils have developed from Vashon glacial drift, 
modified considerably by inclusions of local basaltic rock and mixed material from the 
Olympic Mountain glaciers.   
 
The area of the Great Bend adjacent to Hood Canal consists of a variety of soil types 
dominated by tidal marsh.  Tidal marsh is a miscellaneous land type in nearly level areas 
reached by high tides.  It is commonly composed of various kinds of silt, but it is mainly 
medium and fine-textured material mixed with fibrous peat.  Some areas contain very 
fine sand.  The sediments contain excessive soluble salt. 
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TABLE 2-3 
 

Dominant Soils Characterization  
Hoodsport/Cushman Study Area 

 
 
 
 

Soil 

 
 

Natural 
Drainage 

 
Occurrence 

of High 
Water Table

 
Moisture-
Supplying 
Capacity(1)

 
Root 

Penetration 
Limits 

Depth to 
Layer that 

Limits Root 
Penetration(2)

 
 

Natural 
Fertility 

 
Special 

Management 
Problems 

Hoodsport gravelly sandy loam 
(Hf, 30 to 45 percent slopes) 

Good None Low Compact Till Moderately 
Deep 

Very Low Low Fertility 
Droughtiness 
Slopes 

Hoodsport gravelly sandy loam 
(He, 15 to 30 percent slopes) 

Good None Low Compact Till Moderately 
Deep 

Very Low Low Fertility 
Droughtiness 
Slopes 

Hoodsport gravelly sandy loam 
(He, 5 to 15 percent slopes) 

Good Seasonal Fair to Low Compact Till Moderately 
Deep 

Very Low Low Fertility 
Droughtiness 

Grove gravelly sandy loam  
(Gh, 0 to 5 percent slopes) 

Somewhat 
Excessive 

Seasonal Low Gravel Moderately 
Deep 

Low Low Fertility 
Droughtiness 

Grove gravelly sandy loam  
(Gk, 5 to 15 percent slopes) 

Somewhat 
Excessive 

Seasonal Low Gravel Moderately 
Deep 

Low Low Fertility 
Droughtiness 
Steep Slopes 

Tidal Marsh 
(Tn, 0 to 2 percent slopes). 

Nonagricultural soil. 

(1) Refers to capacity to supply moisture that plants can use. 
(2) Refers to the depths to which roots can readily penetrate: Moderately Shallow (20 to 36 inches) and Moderately Deep (36 to 60 inches) 
SOURCE:  Soil Survey, Mason County Washington, Soil Conservation Service, September 1960. 
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VEGETATION 
 
Vegetation has been classified by soil types described previously.  The Hoodsport series  
supports dense forests of Douglas fir and hemlock.  Nearly all the area has been logged 
and is slowly restocking with the original varieties of forest trees.  The forests are dense, 
but they are growing slowly and are of poor quality.  The understory is rhododendron, 
kinnikinnick, an occasional madrona, and scattered vine maple and stinky laurel – all of 
which characteristically grow on droughty soil.  Huckleberry is common but not 
luxuriant.  The soil is not suitable for farming; its best use is forestry.  In the areas of 
creek drainage and along the Hood Canal, the trees and other vegetation have difficulty 
surviving due to the steep slopes. 
 
Grove series soil vegetation consists of coniferous forest, with an understory dominated 
by the lower growing mosses, kinnikinnick, and snowberry, and these mixed with 
huckleberry, salal, and Oregon grape.  The drought-resistant manzanita is especially 
common on the Grove soils.  Logged areas restock slowly to Douglas fir and some pure 
stands of lodgepole pine. 
 
Tidal marsh vegetation consists of salt-tolerant grasses, sedges, and other low-grade 
plants. 
 
CRITICAL AREAS 
 
The Mason County Comprehensive Plan identifies areas and ecosystems as “critical 
areas.”  These are site sensitive areas that the County has identified for protection 
through its development regulations. 
 
The Mason County Interim Resource Ordinance (Chapter 17.01 of the Mason County 
Code) identifies geologic hazard areas, flood hazard areas, wetlands, surface water 
resources, critical aquifer recharge areas, and fish and wildlife habitat areas.  Under the 
code geologic hazard areas include landslide, seismic, and erosion-prone locations.  
Under surface water resources, both marine and freshwater habitats are addressed.  Each 
critical area for this Analysis is described in general terms in the order listed below: 
 

Geologic Hazard Areas 
Landslide Hazard Areas 
Seismic Hazard Areas 
Erosion Hazard Areas 

Flood Hazard Areas 
Wetlands 
Surface Water Resources 
Groundwater and Aquifer Recharge Areas 
Fish and Wildlife Habitat 
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GEOLOGIC HAZARD AREAS 
 
Landslide Hazard Areas 
 
A landslide is defined as a rapid down slope movement of a mass of material such as 
rocks, soil, or other debris.  The risk of landslide occurrence depends on the soils 
vulnerability, slope, and the degree of water saturation.  Development activities can 
increase the risk of landslide by exposing soils through clearing, altering natural drainage 
patterns, excavating the “toe” of slopes, or increasing soil moisture content.  Marine 
bluffs and unconsolidated glacial deposits on steep hillsides (greater than 40 percent) are 
especially susceptible to landslide hazards.  According to the Mason County 
Comprehensive Plan, Potential Landslide Hazard Areas are areas that meet the following 
criteria: 

 
1. Areas with indication of earth movement such as debris slides, earth 

flows, slumps and rock falls; or 
2. Areas with artificial over steepened or unengineered slopes, i.e., cuts or 

fills; 
3. Areas containing soft or potentially liquefiable soils; 
4. Areas unstable as a result of stream incision, stream bank erosion, and 

undercutting by wave action; 
5. Slopes greater than 15 percent (8.5 degrees), except areas composed of 

consolidated rock, and having either of the following: 
 

a. Steep hillsides intersecting geologic contacts with a relatively 
permeable sediment overlying a relatively impermeable sediment 
or bedrock; or 

b. Springs or groundwater seepage. 
 
Unconsolidated glacial deposits on hillsides greater than 40 percent are particularly 
susceptible to land slide hazard.  To maintain the stability of steeper slopes, forest 
practices activities and residential development would be limited or prohibited under 
Mason County Critical Areas Ordinances. 
 
Seismic Hazard Areas 
 
Conditions that precipitate earthquake damage include settlement and soil liquefaction 
due to seismic activity.  Soils within these areas contain high organic matter (e.g., 
wetland soils), loose sand and gravel, artificial fills, landslide deposits, and fine-grained 
soils with high water tables.  The critical areas regulations do not allow public buildings 
in a seismic hazard area.  The Mason County Comprehensive Plan defines Seismic 
Hazard Areas as areas susceptible to ground failure, including the following: 
 

1. Mapped geologic faults; 
2. Areas of poorly compacted artificial fill; 
3. Areas with artificially steepened slopes; 

Mason County Department of Utilities/Waste Management 2-11 
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4. Post-glacial stream, lake or beach sediments; 
5. River deltas; 
6. Areas designated as potential Landslide Hazard Areas; 
7. Bluff areas; 
8. Deep road fills and unsupported fills. 

 
The Coastal Zone Atlas of Washington identifies the Seismic Hazard Areas in the study 
area as the interface of Hood Canal and the shoreline from approximately Potlatch north 
to Lilliwaup along Highway 101.  However, the Mason County Comprehensive Plan 
does not identify seismic hazard areas specifically within the study area. 
 
Erosion Hazard Areas 
 
Erosion is a natural process in which the land surface is worn away by the action of 
water, wind, ice, or other geologic process.  The most common cause of erosion is water 
falling or flowing across the land.  Factors contributing to erosion hazard include soil 
type and slope.  Erosion hazards generally occur on soils subject to erosion where slopes 
exceed 15 percent. 
 
The erosion process can be accelerated by development activity that exposes and disturbs 
soils so they are more vulnerable to weather and erosion processes.  Increased areas of 
impervious surfaces reduce the infiltration of rainfall, increase stormwater runoff, and 
can result in even greater erosion potential.  Increased runoff, erosion, and sedimentation 
may adversely affect the physical and biological characteristics of streams and other 
water resources. 
 
Erosion hazard is similar to landslide hazards in that both can be created by, or 
aggravated by, development activities such as clearing and grading. 
 
FLOOD HAZARD AREAS 
 
Flood hazard areas are lands subject to one percent or greater chance of flooding in any 
given year.  In Mason County they include areas identified as potential or historic flood 
areas based three sources: (1) the Department of Ecology’s Coastal Zone Atlas, (2) areas 
identified as “Zone A” flood areas on the National Flood Insurance Program, Flood 
Insurance Rate Maps for Mason County, and Federal Emergency Management Agency 
(FEMA) Flood Insurance Rate Map. 
 
Flooding in Mason County generally occurs from November through April.  The greatest 
cause of flooding is heavy rainfall combined with snowmelt.  The Mason County Flood 
Insurance Study lists areas in the Lower Hood Canal Watershed as most susceptible to 
flooding (see Figure 2-5).  
 
Flooding of marine shorelines is caused by a number of factors that can occur 
individually or in combination.  These conditions include extreme high tides, waves 
generated by winds, and locally generated seismic waves or boils.  Wind-driven waves, 
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superimposed on extreme high tides, represent the most common form of coastal flooding 
in Mason County. 
 
WETLANDS 
 
The identified wetland areas in the Analysis area are shown in Figure 2-6.  
 
The coastal beach that parallels Highway 101 to the south of Hoodsport is designated as 
“estuarine intertidal unconsolidated shore” (E2US).  The beach to the south has an added 
designation as “regularly flooded” (N). 
 
SURFACE WATER RESOURCES 
 
There are a number of surface water resources within the study area, which include 
marine, estuarine, and fresh water sources.   
 
Both Ecology and the Puget Sound Action Team provide information about the 
conditions of Hood Canal and other surface waters on their websites.  The Ecology 
website is www.ecy.wa.gov/program/wq/303d/2002/2002-index.html.  The latest 
findings of the Puget Sound Ambient Monitoring Program can be found at 
www.psat.wa.gov/publications/update_02/update_02.htm. 
 
A brief description of each is below and includes Hood Canal, Finch Creek, and other 
local rivers and creeks. 
 
Surface Water Classifications and Standards 
 
The State of Washington designates the waters of the State into different water quality 
classes under Ch. 173-201A WAC, Water Quality Standards for Surface Waters of the 
State.  The State adopted revised water quality standards on July 1, 2003.  The standards 
are based on two objectives: protection of public health and enjoyment, and protection of 
fish, shellfish, and wildlife.  For each surface water body in the state, the revised 
standards assign specific uses, such as aquatic life, recreation or water supply uses.  
Water quality standards have been developed for each use, for parameters such as fecal 
coliform, dissolved oxygen, temperature, pH, and turbidity.  The water quality standards 
also have narrative criteria regarding toxic, radioactive, otherwise deleterious materials, 
or materials that impair aesthetics.  These materials are prohibited in concentrations that 
affect aquatic life, human health or impair aesthetics. 
 
Numeric criteria for 29 toxic substances are listed in WAC 173-201A-040.  Criteria are 
listed on both an acute and chronic basis and for certain substances (e.g., metals, 
chlorine, and ammonia), the criteria must be calculated as a function of receiving water 
pH, hardness, and whether salmonids are present. 
 
The water quality standards allow for variances and site-specific criteria to be developed 
in individual cases. 
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Lower Hood Canal and all tributaries draining into it are given the highest level of 
classification of quality and must meet the requirements to support substantially all uses 
including: water supply (domestic, agricultural, and industrial), fish and shellfish, 
wildlife, and recreation (contact recreation, boating, fishing, and aesthetic enjoyment). 
 
Hood Canal 
 
Chapter 173-201A Washington Administrative Code (WAC), the Water Quality 
Standards for Surface Waters, classifies Hood Canal as Class AA, Extraordinary.   
 
Designated uses for Class AA waters are: water supply and stock watering (freshwater), 
fish and shellfish migration, rearing, spawning and harvesting, wildlife habitat, primary 
contact recreation, sport fishing, boating and aesthetic enjoyment, and commerce and 
navigation.  The water quality standards for Class AA marine waters are presented in 
Table 2-4. 

 
TABLE 2-4 

 
Class AA Marine Water Quality Standards 

 
Parameter Standard 

Dissolved oxygen(1)  >7.0 mg/L 
Temperature(1)  <13.0 °C 
pH(1)  Within range of 7.0 to 8.5 
Fecal coliform  <14 colonies/100 ml 
Turbidity(1)  <5 NTU 
Total dissolved gas  < 110 percent of saturation  
Toxic, radioactive, or deleterious material concentrations shall be below those, 
which have the potential, either singularly or cumulatively, to adversely affect 
characteristic water uses, cause acute or chronic conditions to the most sensitive 
biota dependent upon those waters, or adversely affect public health. 
Aesthetic values shall not be impaired by the presence of materials or their 
effects, excluding those of natural origin, which offend the senses of sight, smell, 
touch, or taste.   

(1) When natural conditions cause noncompliance with the water quality standard, limited 
impacts due to human-caused activities are allowable based on Chapter 173-201A-030. 

 
Other Local Rivers and Creeks 
 
The Skokomish River is the only major river that flows into Hood Canal within the study 
area.  In addition, a number of small streams drain from the Olympic Mountains into 
Hood Canal and include from south to north; Hill, Finch, Clark, Miller, Sund, Lilliwaup, 
Eagle, and Jorsted Creeks.  Figure 2-7 illustrates the location of these creeks.  These 
creeks share steep gradients (except in the lower stream reaches), sparse development, 
favorable stream bank cover, and generally have excellent water quality.  The streams 
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vary in size as well as seasonal flow, with some streams becoming dry in the summer 
months while others are spring fed.  Logging activities take place in to the upper 
watershed regions. 
 
GROUNDWATER AND AQUIFER RECHARGE AREAS 
 
Groundwater exists in underground layers of porous rock or soil that are referred to as 
aquifers.  Water stored in aquifers reaches the surface through springs, wells, or by 
seepage from surface waters such as lakes, rivers, streams, and wetlands.  At the same 
time, aquifers are replenished (recharged) through seepage from these same water 
systems and from precipitation.  Precipitation provides the primary source of recharge for 
Mason County’s groundwater. Mason County’s Comprehensive Plan shows an aquifer 
recharge area due west of Hoodsport in the vicinity of the outlet of Lake Cushman along 
the North Fork of the Skokomish River and Lake Kokanee (see Figure 2-8).  Mason 
County’s Resource Ordinance has designated this recharge area as “extremely critical.”  
There are no areas along the Hood Canal shoreline that are considered critical or 
extremely critical. 
 
Water levels in wells are typically within 125 feet of the land surface.  Aquifers exist 
throughout Mason County and groundwater provides virtually all of the County’s potable 
water.  The quality of groundwater in an aquifer is linked to its recharge area.  Therefore, 
protecting aquifers and aquifer recharge areas is critical to maintaining Mason County’s 
water supply.  Many well systems are developed in shallow sands and gravels and are, 
therefore, susceptible to surface non-point source pollution. Figure 2-9 shows the depth 
to groundwater as recorded in the Department of Ecology well log database.  This is 
information obtained by the well driller and reported to Ecology.  Within the five 
subareas, a total of 71 well drilling logs were reviewed for the depth to groundwater.  
Within the Hoodsport RAC, a total of eighteen records were available for an average 
depth to groundwater of 56 feet.  For the Uplands subarea, fourteen records were 
available with an average depth to groundwater of 115 feet.  Potlatch had two records for 
an average of 27 feet.  The Skokomish Reservation had a total of thirty-seven records 
available with an average depth of 9 feet to groundwater.  The last subarea, along 
Highway 101 south of the Hoodsport RAC had no available data.  Even though well 
drilling occurred throughout the year when groundwater levels may be seasonally high, it 
is apparent from Figure 2-9 that high groundwater exists along the Hood Canal 
boundaries.  In numerous instances the well driller labeled the well as artesian, especially 
within the northern area of the Skokomish Indian Reservation. 
 
FISH AND WILDLIFE HABITAT 
 
Lower Hood Canal, and its tributary watersheds, provide habitat for a rich variety of 
terrestrial wildlife, and both marine and freshwater fish species.  The salmonid species, 
hardshell clams, and oysters are the major commercial and sport fishing resources. 
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Wildlife Species 
 
Lower Hood Canal provides wildlife habitat for a variety of game and non-game animals.  
Wildlife known to exist in the vicinity include elk, blacktail deer, black bear, cougar, 
coyote, bobcat, raccoon, beaver, river otter, red fox, and various species of small 
mammals.  According to the Washington Department of Fish and Wildlife Habitats and 
Species Map of May 6, 2003, two bald eagle nesting sites are located approximately one 
mile south of the Hoodsport in the Hill Creek drainage.  To the north, a bald eagle 
territory polygon has been drawn based on observed aerial survey observations, local 
knowledge and literature information on basic eagle behavior.  Additionally, the priority 
species, purple martin has been noted nesting just north of the docks in Hoodsport.  The 
Hoodsport RAC has been logged extensively, so the presence of northern spotted owls 
and marbled murrelets in the immediate vicinity is unlikely.  The Washington Natural 
Heritage Program, which is responsible for information on the state’s rare plants as well 
as high quality ecosystems indicated that scurvygrass (Cochlearia officinalis) is located 
within the Hoodsport RAC.  Scurvygrass is listed as state status sensitive and it should be 
noted that the state Endangered Species Act (ESA) does not include provisions to list or 
protect rare plant species – the state rare plant list is advisory only. 
 
Salmonid and Other Fish Species 
 
Streams flowing into Lower Hood Canal provide spawning and rearing habitat for 
chinook, coho, and chum salmon and for steelhead, cutthroat trout, and rainbow trout.   
 
The Hoodsport salmon hatchery is located at the mouth of Finch Creek.  This hatchery is 
unique since it can be operated using either fresh or salt water for the rearing of juvenile 
salmon.  The hatchery has been very successful in production of chinook, coho, pink, and 
chum salmon.  Over the years many streams within all of Hood Canal have been 
outplanted from this station; however, this practice has been modified in recent years and 
present releases are predominantly into Finch Creek or the Skokomish River.  
 
The quantity of good spawning area in Finch Creek above the hatchery rack is limited 
and can only support a small number of spawners.  Finch Creek fall chinooks were 
artificially developed from transplanted stocks from the Elwha River in 1953 and the 
Green River in 1954.  Coho returns to Hoodsport are used primarily to bolster streams in 
the area where runs are depleted and to provide surplus eggs to fulfill demands for coho 
stock by other states and foreign countries.  The pink salmon run to Finch Creek at the 
Hood Canal Hatchery was artificially induced through transfer of Skeena River eggs in 
1954 and the run has maintained itself on a relatively low level.  The chum runs returning 
to this system are handled at the hatchery with the majority of these progeny surplus to 
this station. 
 
The Washington Department of Fish and Wildlife prepared a list on May 6, 2003, which 
included the presence of priority anadromous fish, priority resident fish, and other fish in 
the Finch Creek corridor.  The anadromous fish noted in Finch Creek are Chum Salmon, 
Coho Salmon, Searun Cutthroat, and Winter Steelhead.  The priority resident fish include 
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Resident Cutthroat.  As noted previously, Finch Creek has been dammed approximately 
1/4 mile from the mouth of the creek but includes a fish passage facility, which currently 
only Summer Chum are allowed to navigate by WDFW personnel.   
 
Baitfish are another important fish resource within the Lower Hood Canal.  Both Pacific 
herring and surf smelt depend on the Hood Canal for habitat.  Spawning habitat has been 
heavily impacted by shoreline development primarily due to construction of bulkheads 
and loss of beaches by filling or other actions.  Other species of marine fish, often caught 
for sport, include Pacific tomcod, brown rockfish, rock sole, English sole, starry flounder, 
and sand sole. 
 
Shellfish Species 
 
The Lower Hood Watershed Study Report (1991) states that the intertidal area of the 
shoreline of Lower Hood Canal supports a wide variety of marine invertebrates including 
the Olympia oyster, the Pacific oyster, mussels, clams, and geoducks.  In addition, the 
tidal flats of lower Hood Canal provide important salt marsh habitat for shellfish.  
Recreational and commercial harvest of shrimp and Dungeness crab occurs north and 
south of Hoodsport adjacent to the shore.  Hardshell intertidal clam habitat extends south 
along the coast from approximately the south end of the Hoodsport RAC.  
 
The Department of Health, Office of Shellfish Management, classifies all actual and 
potential commercial shellfish growing areas in Washington as Approved, Conditionally 
Approved, Restricted, or Prohibited.  The commercial growing area classification is 
based on a comprehensive sanitary survey that includes water quality and shoreline 
investigations designed to identify sources of contamination and evaluation of fecal 
coliform levels in the area.  Each of these categories is defined in the National Shellfish 
Sanitary Program (NSSP) manual as follows: 

 
Approved Areas: Growing areas may be designated as approved when the 
sanitary survey and marine biotoxin surveillance data indicate that fecal 
material, pathogenic microorganisms, poisonous, and deleterious 
substances are not present in the area in dangerous concentrations. 
 
The standard for approved shellfish growing waters is fecal coliform 
geometric mean not greater than 14 organisms/100 mL with not more than 
10 percent greater than 43 organisms/100 mL. 
 
Conditionally Approved Areas: Growing areas that are subject to 
intermittent microbiological pollution may be classified as conditionally 
approved.  This option is voluntary and may be used when the suitability 
of an area for harvesting shellfish for direct marketing is affected by a 
predictable pollution event. 
 
Restricted Areas: An area may be classified as restricted when a sanitary 
survey indicates a limited degree of pollution or poisonous or deleterious 
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substances are low enough that relaying or purifying, as provided for in 
Part l, Section D, and Part II, NSSP Manual of Operations, will make the 
shellfish safe to market. 
 
Prohibited Areas: A growing area shall be classified prohibited if there is 
no current sanitary survey or if the sanitary survey or other monitoring 
program data indicate that fecal material, pathogenic microorganisms, 
poisonous or deleterious substances, marine biotoxins, or radionuclides 
may reach the area in excessive concentrations.  The taking of shellfish 
for any human food purposes from such areas is prohibited. 

 
Figure 2-10 shows the location and the status of shellfish harvest areas in the Lower 
Hood Canal.  
 
According to the DOH Shellfish Program website, http://ww4.doh.wa.gov/gis/growingareas.htm, 
all shellfish areas within the study area (Hood Canal 6 Growing Area) are approved for 
harvest with the exception of the area surrounding the Hoodsport RAC, which is 
prohibited; the area immediately north of the RAC, which is unclassified; and part of 
Annas Bay, which is prohibited.  Since the program’s inception in 1997, other nearby 
shellfish areas including Lilliwaup Bay, Tahnya River, Hood Canal 8 (Hood Canal near 
forest Beach), and Hood Canal 9 (Lynch Cove) have been listed by DOH as “Threatened 
Shellfish Areas.” 
 
AIR QUALITY 
 
Air quality in the vicinity is generally good due to the influence of storms off the Pacific 
Ocean and limited automobile traffic, commercial and industrial development.  In a 2003 
letter of response to the Finch Creek Sewer Project, the Olympic Region Clean Air 
Agency (ORCAA) “considers the Mason County Air Quality to be better than 
Washington State and National Ambient Air Quality Standards for all listed standards 
including PM10, PM2.5, Carbon Monoxide, Ozone and Nitrogen Dioxide”.  There are no 
air quality monitoring stations located within the Hoodsport area; determination of air 
quality is based on a State Local Air Monitoring Station (SLAM) in Shelton, a special 
purpose ozone monitoring site in Belfair, and a continuous visibility monitoring site at 
South Mountain (discontinued in 2003). 
 
OUTDOOR RECREATION 
 
The study area enjoys outdoor recreational opportunities from Hood Canal, Lake 
Cushman, Olympic National Forest (ONF), Olympic National Park, and Foothills County 
Park.  Hood Canal offers marine water recreational activities such as beach combing, 
shellfish harvesting, fishing, diving, boating and sailing.  Lake Cushman provides fresh 
water activities such as fishing, swimming, boating, hiking, and camping.  Recreational 
facilities on and around the lake include the former Lake Cushman State Park and the 
ONF Staircase Ranger Station. Foothills County Park located along SR 119 incorporates 
approximately 20 acres for day use, which includes ball fields, picnic areas, and a 
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children’s play area.  In addition, the Potlatch State Park is located approximately three 
miles south of Hoodsport. Currently there are seven public boat ramps located in the 
immediate area.  From north to south these are: Sund Creek, Hoodsport, two on Lake 
Cushman, Potlatch, and two in the community of Union.  
 
PUBLIC UTILITIES 
 
The public utilities that serve the study area of this Assessment are described in the 
following sections.  These utilities include power, natural gas, water systems, and other 
wastewater treatment facilities within close proximity to the study area.  
 
Power Utilities 
 
Public Utility District Nos. 1 and 3 provide electrical power to the residents of Mason 
County and the Lower Hood Canal.  Both provide annual capital improvement programs 
funded either directly from user revenues or from the sale of bonds, which are redeemed 
by user revenues. 
 
The service area for Public Utility District No. 1 (PUD No. 1) begins approximately one 
mile west of Twanoh State Park, proceeds west along the south shore of Hood Canal, and 
extends north along the Canal for an approximate distance of 50 miles.  The district 
encompasses several river valleys, including the Skokomish, Lilliwaup, Hamma Hamma, 
Duckabush, and Dosewallips.  The District also serves the communities of Lilliwaup, 
Hoodsport, Potlatch, Union, and the Skokomish Indian Reservation. 
 
PUD No. 1 provides power to approximately 4,200 customers.  The district currently has 
a 20-year purchase agreement with the Bonneville Power Administration (BPA), which 
will provide power to the service area through the year 2020. 
 
Mason County Public Utility District No. 3 (PUD No. 3) provides electrical power to all 
areas of Mason County except those served by PUD No. 1.  It provides electrical power 
to approximately 24,000 customers.   
 
Natural Gas 
 
Cascade Natural Gas Corporation (CNGC) provides natural gas throughout Mason 
County.  The CNGC office out of Shelton serves the south shore of Hood Canal up 
Highway 3 and through Belfair to the Mason/Kitsap County line.  
 
Water Systems 
 
The PUD No. 1 manages a large number of water systems in the county, including a 
number in the Hoodsport RAC vicinity.  The second largest of these is the 
Hoodsport/Suncrest water system that provides water supply to much of Hoodsport as 
well as the Suncrest development.  The PUD No. 1 has operated the Hoodsport Water 
System since 1995.  Prior to that time it was known under a different name, owned, and 
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operated by a private owner.  The Washington Department of Health (DOH) had put the 
system into receivership and requested the PUD No. 1 take over management due to 
serious operational and water quality problems.  The PUD No. 1 eventually purchased 
the system and since 1996 has implemented a series of improvements to bring the system 
into compliance with state requirements.  The Hoodsport Water System serves 
approximately 190 customers, 170 from the original Hoodsport system and 20 from the 
Suncrest system, and covers an area of approximately 650 acres. A number of homes 
around Hoodsport, are served by private drinking water wells. 
 
According to the Hoodsport/Suncrest Comprehensive Water Plan, January 1999, there 
are several adjacent water systems in the vicinity of the Hoodsport Water System.  Mason 
County operates a small water system serving the Mason County park located along State 
Route 119.  Mason County PUD No. 1 operates the Mountain View Water System also 
along State Route 119, which has 12 connections.  The Lake Cushman Maintenance 
Organization operates the water system in the populated area of Lake Cushman.  A single 
service water system serves the Hoodsport Inn restaurant in Hoodsport along the west 
side of Highway 101 just north of Old Mill Hill Road.  Rose’s Water Supply is located 
south of Hoodsport along Highway 101 and serves several single-family residences and 
the Hoodsport Winery. 
 
Between the Hoodsport Winery and the Skokomish Indian Reservation, there are three 
community water systems that serve residents and businesses along Highway 101.  These 
include Potlatch Beach Mutual Water System serving 74 connections, Minerva Beach 
Resort Water System serving 30 residential connections and 70 non-residential 
connections, and Minerva Terrace serving 34 connections.  In addition to these 
community systems, a transitory non-community (TNC), the Potlatch State Park serves 
the equivalent of 38 connections. 
 
According the 2001/2002 Updated Skokomish Indian Tribe Comprehensive Economic 
Development Strategy Plan, the Tribe serves 120 individual customers from two wells 
within the reservation.    
 
Wastewater Treatment Facilities 
 
Currently, there is no public community wastewater collection in the study area. 
Wastewater is handled in the area by individual on-site systems.  
 
There are a limited number of wastewater facilities in Mason County and only a few 
proximate to the study area.  The City of Shelton owns and operates a wastewater system 
for its service area.  The Washington Department of Corrections also owns and operates a 
facility for the Washington Corrections Center, located just north of Shelton. A new 
water reclamation facility was recently completed in North Bay.  This facility serves the 
communities of Allyn, Victor, and Lakeland Village.  The Alderbrook Resort near Union 
operates a small privately owned wastewater facility that serves only the resort facilities.  
In addition, Mason County PUD No. 1 operates a small community wastewater system at 
Madrona Beach. 
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The community of Hoodsport is currently not served by a wastewater collection system.  
In 1996, the PUD No. 1 was authorized by a public vote to provide wastewater services 
in the Hoodsport area.  Documented water quality problems have resulted in restrictions 
to swimming and shellfish harvesting.  For the most part, these problems have been 
attributed to failing commercial and residential on-site sewage systems along the Finch 
Creek corridor.  The area has seasonally high ground water and soils underlain by a 
restrictive layer that limits infiltration of the septic effluent.  It is suspected that these 
failing systems drain to Finch Creek, which, in turn, discharges contaminants directly 
into Hood Canal.  On September 9, 2002, Mason County PUD No.1 held a public forum 
in Hoodsport to discuss possible implementation of a wastewater plan.  The PUD 
informed the public that it had received tentative notification that grant funding was 
approved for approximately 45 percent of the least cost alternative for a wastewater 
collection and transmission system for the residents along Finch Creek in Hoodsport.    
 
Because of a greater institutional familiarity with wastewater management issues, Mason 
County has agreed to undertake planning for wastewater management in the Hoodsport 
area.  The County has determined that an evaluation of providing wastewater service 
should be conducted for the entire Hoodsport RAC rather than limiting this evaluation to 
only the previously selected Service Areas 1 and 2.  This evaluation is being conducted 
concurrently with this Analysis and will be completed as a General Sewer/Facility Plan 
for the Hoodsport RAC.  
 
Skokomish Tribe 
 
The Skokomish Tribe has proposed a wastewater collection and treatment system for the 
reservation area, but has not yet been successful in moving the project forward due in 
large part to extremely high capital costs.   
 
                                                 
1 Personal conversation, Sandy Davies, Puget Sound Water Quality Action Team, April 15, 1997. 
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CHAPTER 3  
 

LAND USE AND POPULATION 
 
GENERAL 
 
An accurate analysis of land use and population projections is essential in the 
development of alternatives for wastewater treatment and disposal/reuse systems.  Land 
use and population are used to establish sewage flow rates, the size of facilities needed to 
transport and treat the wastewater generated, and the ultimate cost of wastewater 
facilities. 
 
LAND USE 
 
The study area for this Analysis includes land within the jurisdiction of Mason County 
and the Skokomish Indian Reservation.  In the Mason County Comprehensive Plan and 
development regulations (Ordinance No. 82-96), the County has adopted Growth 
Management Act (GMA) land use designations.  These land use designations are in lieu 
of typical residential and non-residential zones.  The County’s Comprehensive Plan and 
development regulations were amended May 1, 2000.  The Skokomish Community 
Development Office overseen by the Tribal Manager, organizes land use and 
infrastructure systems planning within the Skokomish Indian Reservation.  Land use 
planning within Mason County is organized by watershed drainage basins.  The 
watersheds of interest for this Analysis are the Hood Canal and Skokomish watersheds as 
these are located within the study area.  The shorelines within the study area are 
additionally regulated by the Mason County Shoreline Master Program.  The following 
sections describe land use designations, general policies for wastewater treatment, and 
shoreline policy within these watersheds.  
 
The most recent version of the Mason County Comprehensive Plan is available at 
http://www.co.mason.wa.us/code/comp_plan/index.php. 
 
MASON COUNTY LAND USE DESIGNATIONS 
 
For the purposes of regulating development activity within Mason County, the County 
has designated three general types of development areas.  These areas include urban 
growth areas (UGA), resource lands, and several categories of rural lands.  These land 
use designations contain characteristics which have been identified in the County’s 
Comprehensive Plan as worthy of preservation and/or enhancement.  The purpose of 
these designations is to promote orderly development consistent with the County’s 
Comprehensive Plan.  Each land use designation has been assigned a specific 
development density.  A description of the three land use designations, and their sub-
types, follow.  Figure 3-1 shows the land use categories in the study area.   
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Urban Growth Areas 
 
Urban growth areas are to accommodate the majority of the growth that is expected to 
occur within the County in the foreseeable future.  These areas have urban characteristics 
and services where the widest variety of uses, and the highest densities will be allowed.  
Within Mason County, only the City of Shelton and the communities of Belfair and Allyn 
have been designated as urban growth areas. 
 
Resource Lands 
 
Resource lands, defined in the County’s development regulations, cover a variety of land 
use types within the County that have value due to their soil types, ground cover, or 
capacity for mineral extraction.  Lands with intrinsic aesthetic value are also included in 
this category.  Examples of resource lands in Mason County include national parks, 
national forests, long-term commercial forests, agricultural lands, and mineral resource 
lands. 
 
There is an abundance of forested lands with long-term commercial significance in the 
study area.  Long-term commercial forest lands and forestry play a considerable role in 
the County’s land use due to the acreage maintained by the U.S. Forest Service, the 
Washington Department of Natural Resources (DNR), and the private timber resource 
industry. 
 
Rural Lands 
 
Mason County is predominately rural.  Rural lands in Mason County are those areas not 
designated as urban areas or resource lands.  Typical land uses in the rural areas of the 
County include rural residential, farming, forestry, recreation, single-purpose 
commercial, retail, and industrial uses.  In Mason County, rural lands are divided into 
several performance districts.  Rural land performance districts include Limited Areas of 
More Intensive Rural Development (LAMIRD), Fully Contained Community (FCC), 
Master Planned Resort (MPR), and Rural Area (RA).  The LAMIRD performance 
district, formerly known as “General Rural Lands”, includes land use designations such 
as Rural Activity Centers (RAC), Hamlets, Rural Commercial/Industrial Areas, and Rural 
Tourist/Recreational Areas. 
 
Within the study area, there are two rural performance districts.  These are Hoodsport, a 
Rural Activity Center, and Potlatch, a Hamlet, both of which are described below. 
 
Rural Activity Centers (RAC) 
 
The community of Hoodsport is designated by Mason County as a RAC.  The County’s 
general land use policies for RACs states that new development should be served by 
“adequate facilities for water supply, wastewater disposal, electricity, and storm 
drainage.  However, these facilities are not intended to be urban levels of service.”   

3-2 Mason County Department of Utilities/Waste Management 
October 2006 Hoodsport - Skokomish Wastewater Management Alternatives Analysis 



t I I 
1 • "W(• \ ' a ' a + t 

-T-- --i;;.-~ +- ~-+- -
l!!l.. I I ' 

+
I • "-~ .,- I &.. I J • ~ 
- - ---.t- :;:.;-1~ - f-

l • • \ · 1( · I • .+-· --+t-4--+-+-=-8 
I • ,,..,: I • I I • I • I 
+---..-~,+-~+-+ I 
I • ·\ 1 

• I • I • 

--t---·--+-+-
1 • :: • \ • I • . . =-' I 
I T•. ; 

11 . - . 
+-+-

0 2640' 5280' 

SCALE: 1 • - 5280' 

L.HmD: 

- 5 AaD I RURAL 

D 10 ACRES I RURAL 

D 20 ACRES I RURAL 

D IJlllG 1ERlll COIMRaAL FOllEST 

- URBAN GROWIH NlfEJ.S 

- AGRIClLTURAL LNl>S 

- IDAN IESERVA'llQNS 

- OL\1iPIC NATIONAL. PARK 

D OL'AIPIC NA11CNAL FOREST 

- IN-HCIJllNG LANDS 

- RURAL AC'11\11Y CEN1ERS 

• HAMLE1S (APPACIK. LOCAllCIN) 

MASON COUNTY 
HOODSPORT TO SXOI<OlllSB WASTEWATER 

YAN.AGEMENT ANA.LYSJS 
FIGURE 3-1 

LAND USE CATEGORIES 

~ 
G.r&o.Lowwwe. Lm. 

CllNU.1111 -



Gray & Osborne, Inc., Consulting Engineers 

New development within RACs should only be encouraged in areas where public 
services can be provided.  Redevelopment to higher densities in undeveloped residential 
or commercial areas must also provide adequate public facilities.  RACs should promote 
a standard residential density of one dwelling unit/2.5 acres. 
 
The Mason County Comprehensive Plan (1998) and Amendment (2000) contain the 
following planning policies applicable to wastewater service within an RAC: 
 
RU-107 New development should be served by adequate facilities for water 

supply, wastewater disposal, electricity, and storm drainage. 
 
RU-120 Mason County should encourage and promote rural lot sizes in RAC’s at a 

density of 1 du/2.5 acres for new platting and development, allow 
continued development for historically legally platted lots for single 
family uses, and small scale multifamily uses such as accessory units, 
duplexes and triplexes when meeting all applicable regulations.  This 
approach will help provide affordable housing choices for all income 
levels. 

 
RU-122 Mason County should encourage new residential development to occur in 

RACs where adequate facilities and services can be provided. 
 
RU-123 New residential development in RACs should achieve an average density 

of one dwelling unit per acre.  This average density may be achieved by a 
combination of single-family, small-scale multi-family and mixed-use 
developments on new plats of one dwelling unit per 2.5 acres and 
historical existing lots. 

 
RU-124 New multi-family uses in RACs should be developed as mother-in-law 

units as an accessory to a primary residences; accessory dwelling units, 
and small-scale multifamily such as duplex and triplexes.  

 
RU-125 Redevelopment of higher densities in underdeveloped areas within RACs 

should be determined by considering such factors as surrounding uses, 
adequacy of public facilities and services, parking, and neighborhood 
character. 

 
RU-130 Allow mixed use of residential and commercial uses within the same 

structure or adjacent to each other in rural activity centers. 
 
RU-141 Retail uses within RACs should provide for tourist services and attractions 

to support Mason County’s tourist industry. 
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RU-142 Allow commercial development in RACs such as business and 
professional services, light fabrication and assembly, tourism, institutional 
uses, and wholesale trade. 

 
RU-143 New non-residential development should occur on existing lots within the 

RACs. 
 
RU-150 Mason County should allow the development of high profile, commercial 

recreation uses within RACs and evaluate them based on the proposed 
use, density/intensity of proposed development, design and materials, 
vehicle access, water supply, wastewater disposal, and storm water run-
off/drainage. 

 
The Amendment to the Mason County Comprehensive Plan and Development 
Regulations, May 1, 2000 (Amendment), suggests a limited amount of growth will occur 
within RACs over the next 20 years.  It is anticipated that growth within the RACs will 
result from an increase in “retail, commercial, tourism and industrial uses necessary to 
support the residential growth in the Rural Area.”  The Amendment recommends 
concentration of growth within RACs in order to “protect the surrounding rural area 
resource lands from sprawling patterns of development.”  Development within isolated or 
remote rural locations is discouraged due to the difficulty of providing emergency 
services, such as fire and police protection or medical attention. 

 
The amendment supports the potential need for wastewater system improvements by the 
following acknowledgement: 
 

Because of their past development and location next to water 
bodies, some RACs may require some means of collective 
wastewater treatment to protect water quality. 
 

Hamlets 
 
Potlatch is designated as a Hamlet and is typical of the rural land uses throughout Mason 
County.  Hamlets are intended to provide a geographical focal point and community 
identity for a small rural area.  Such a focal point may be a church, school, post office, 
community center, or even an automobile service station.  These areas are not intended to 
accommodate urban-scale development.  Hamlets should provide a rural level of sewer 
and water service and must maintain rural level of governmental service only.  The 
standard residential density for a Hamlet is 1 dwelling unit/5 acres. 
 
The Mason County Comprehensive Plan contain the following planning policies 
applicable to wastewater service within a Hamlet: 
 
RU-202 Hamlets may provide additional compact and small scale civic and retail 

uses to meet the convenience needs of surrounding rural residents and 
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tourists.  Uses that should be allowed in Hamlets include gas stations, 
schools, post offices, grocery stores, lodging, restaurants, and community 
centers or meeting halls. 

 
RU-203 Public services and public facilities shall be limited to those necessary to 

serve the non-residential uses and shall be provided in a manner that does 
not permit low-density sprawl. 

 
RU-204 Commercial uses allowed within Hamlets and evaluate them based on the 

proposed use, density/intensity of proposed development, design and 
materials, vehicle access, water supply, wastewater disposal, and storm 
water run-off/drainage. 

 
RU-206 Allow existing industrial and commercial uses to expand in Hamlets, 

provided that: they do not require urban levels of service, they do not 
conflict with natural resource based uses, they are compatible with 
surrounding rural uses, they do not induce low-density sprawl, they stay 
within the boundaries of the Hamlet; and they meet the requirements of 
rural commercial/industrial uses in policies RU 146, 151, 152, and 201a. 

 
RU-207 Allow location or expansion of resource based industrial, commercial uses 

and/or recreational/tourist uses and small scale businesses in Hamlets 
provided that: they do not require urban levels of government service, any 
public services or facilities provided for the development are limited to 
that necessary for the development, they do not permit or induce low-
density sprawl, they are compatible with surrounding rural uses, and they 
stay within the boundaries of the Hamlet. 

 
Table 3-1 summarizes residential and non-residential development densities within the 
County’s land use designations in the study area. 
 

TABLE 3-1 
 

Hood Canal Study Area Development Densities 
 

 
 

Land Use Designation 

Standard 
Residential 
Density(1)

Maximum 
Residential 
Density(1)

Standard Non-
Residential 

Density (FAR)(2)

Maximum 
Building 

Size 
Rural Activity Center 1 du/2.5 ac 1 du/2.5 ac 1:3 10,000 sf 
Hamlet 1 du/5 ac 1 du/5 ac 1:5 3,000 sf 

(1) Residential densities are calculated as the allowed number of dwelling units per acre (du/ac). 
(2) Non-residential densities are calculated as the amount of building floor area allowed per gross 

acre of land, “floor area ratio” (FAR). 
Source: Mason County Development Regulations, Ordinance No. 82-96. 
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Minimum Building Lot Size 
 
As outlined in Mason County Plats & Subdivisions ordinance (Title 16) basic minimum 
requirements for lot sizes shall be as follows:  
 

1. A lot shall have a minimum average width of not less that one-third of the 
median length and a minimum width at any point of 25 feet. 

 
2. The minimum area of lots served by municipal sewage works shall be 

6,000 square feet. 
 
3. The minimum gross land areas of lots served by individual sewage system 

on each lot shall be two acres, provided that when the lots are proposed as 
part of a subdivision or cluster subdivision, then the minimum lot size for 
a residential lot shall be 20,000 square feet.  These minimum sizes shall be 
for lots proposed for single-family units outside of urban growth areas.   

 
Prior to submission of a preliminary plat, approval must be obtained from the Mason 
County Environmental Health Division as to the ability of the soils to accept septic tank 
effluents.  In addition, all development in Mason County that relies on individual on-site 
sewage systems shall comply with Washington State Department of Health regulations, 
Chapter 246-272 WAC.  This Chapter regulates the location, design, installation, 
operation, and maintenance, and monitoring of on-site systems to specifically limit 
discharge of sewage effluent to waters of the state. 
 
SHORELINE MASTER PROGRAM LAND USE ENVIRONMENTS 
 
The Mason County Comprehensive Plan and its Amendments were the main source of 
information for land use within the study area and its associated watershed.  The source 
of information for land use for the shorelines of the study area depends on the Mason 
County Shoreline Master Program.  The Shorelines Management Act of 1971 has 
designated the shoreline areas of Hood Canal as Shorelines of Statewide Significance. 
 
The County’s Shoreline Master Program designates five environments.  These shoreline 
environments include urban residential, urban commercial, rural, conservancy, and 
natural.  Multi-family developments are permitted within urban residential and rural 
environments depending on an average sewage flow for each acre of the development.  
Residential development is not allowed within the conservancy environment. 
 
Urban Residential Environment 
 
Most all shorelines of the study area have been designated as “urban residential”.  The 
objective of the urban residential environment is to ensure optimum utilization of the 
shoreline for residential development.  This designation is appropriate for areas presently 
under intensive development pressure, as well as areas planned to accommodate future 
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urban growth.  Clustering of dwelling units is encouraged in order to preserve natural 
features, minimize physical and visual impacts, and reduce utility and road costs.  The 
minimum lot size for shoreline urban residential areas is 12,500 square feet 
(approximately 0.29 acres).  One accessory unit per residential lot is allowed if the lot 
size is at a minimum, 18,750 square feet.  Multi-family residences are permitted, subject 
to a maximum projected output of 1,570 gallons of sewage per acre per day. 
 
Urban Commercial Environment 
 
Shoreline uses designated as urban commercial, typically involve wholesale or retail 
trade, restaurants, hotel/motel facilities, or other business activities.  Commercial 
developments are encouraged to locate buildings, parking, or accessory structures inland 
from shorelines.  Commercial development may be allowed along the shoreline only if 
the business is water dependent, water-related, or water oriented.  All other non-water 
dependent or oriented business activities will not be allowed to develop within or on 
shorelines. 
 
The Mason County Shoreline Master Program has designated State Highway 101 in 
Hoodsport from the former ITT Rayonier building to the Sunrise Motel, both ends 
inclusive as “urban commercial.” 
 
Rural Environment 
 
The “rural” environment is one in which the objective is to protect agricultural land from 
urban expansion, restrict intensive development along undeveloped shorelines, function 
as a buffer between recreational uses compatible with agricultural activities.  
Development is restricted to one residence per 20,000 square feet (approximately 
0.46 acres).  Multi-family residences are permitted, subject to a maximum projected 
output of 785 gallons of sewage per acre per day.  New development in the rural 
environment must reflect the character of the surrounding area by limiting residential 
density, providing permanent open space, and by maintaining adequate building setbacks 
from the water to prevent shoreline resources from being destroyed.  
 
The Skokomish River from the intersection of the North and South Forks of the 
Skokomish River to its’ mouth is designated as “rural” environment. 
 
Conservancy Environment 
 
In the “conservancy” environment, the objective is to protect, conserve, and manage 
existing natural resources and valuable historic and cultural areas in order to ensure 
recreational benefits to the public and to achieve sustained resource utilization.  It is 
intended that these areas will maintain their existing character through non-consumptive 
uses such as outdoor recreation, timber harvests on a sustained-yield basis, and pasture 
and range lands.  Residential development within shoreline areas of the conservancy 
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environment allow only one residential unit for every 5 acres and 200 lineal feet of 
shoreline. 
 
There are no lands within the study area designated as “conservancy” environment. 
 
Natural 
 
The “natural” environment is intended to preserve and restore those natural resource 
systems existing relatively free of human influence.  Any activity which would bring 
about a change in the existing situation would be desirable only if such a change would 
contribute to the preservation of the existing character. 
 
Table 3-2 summarizes lot sizes for the shorelines of the study area: 
 

TABLE 3-2 
 

Shoreline Master Program Minimum Building Lot Size 
 

Environments Residential Unit Residence and Accessory Unit 
Urban  12,500 sf 18,750 sf 
Rural 20,000 sf 20,000 sf 
Conservancy 5 acres(1) 5 acres(1)

Natural Prohibited Prohibited 
Source: Mason County Shoreline Master Program, 2002. 
(1) One residential unit is allowed per 200 lineal feet in the shoreline jurisdiction area. 

 
MAJOR LAND HOLDERS 
 
The largest landholder in the two watersheds that make up the study area is the United 
States government with holdings in the National Forest and National Park systems.  The 
second largest landholder is the Skokomish Indian Tribe with approximately 5,000 acres.  
Other major land holders within the study area are primarily limited to the 
Mt. Washington Tree Farm Inc., Simpson Timber, Sheldon Properties, the City of 
Tacoma, and R.& J. Stohr Company.  There are a number of forest landowners with less 
than 100 acres within the study area as well.   
 
The various ownerships have different objectives and uses for their land.  The private 
forestland is used almost exclusively for timber harvests to generate private revenues.  
 
LAND USE IN THE WEST HOOD CANAL AND SKOKOMISH WATERSHEDS 
 
The West Hood Canal Watershed, also referred to as the Hood Canal Watershed shown 
in Figure 2-2, covers 43,571 acres outside of Olympic National Park and Olympic 
National Forest.  It extends along the West Shore of Hood Canal from Potlatch to the 
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Jefferson/Mason County Line.  Long-term commercial forests represent the primary land 
use within the West Hood Canal Watershed.   
 
Table 3-3 details the distribution of land uses within the West Hood Canal Watershed.  
This land use table was developed from the Mason County Assessor’s database. 
 

TABLE 3-3 
 

West Hood Canal Watershed General Land Use (Acres) 
 

Land Use Developed Vacant Timber Total 
Residential 470 82 0 552 
Commercial 273 330 0 603 
Industrial 11 3 0 14 
Agriculture 197 0 0 197 
Forestry 18 963 9,040 10,021 
Long-Term Commercial Forest 53 21,965 3,412 25,430 
Mineral Extraction 0 0 0 0 
Tax Exempt 56 1,184 0 1,240 
Transportation 68 4 0 72 
Utilities 56 113 0 169 
Vacant/Rural 1,300 3,973 0 5,273 
Total 2,502 28,617 12,452 43,571 

Source:  Mason County Comprehensive Plan, 1996. 
 
The Skokomish Watershed is located in the northwest corner of the County and is largely 
occupied by Olympic National Park and Olympic National Forest.  Although it is the 
largest watershed in the County, only 61,468 acres lie outside the National Park and 
National Forest boundaries.  This watershed also includes Lake Cushman.  It is Mason 
County’s only lake, which is a Shoreline of Statewide Significance, as defined by the 
Washington State Shoreline Management Act.  Long-term commercial forests represent 
the primary land use within the Skokomish Watershed.  This classification covers 
28,704 acres and accounts for 46.7 percent of the watershed’s land that lies outside of the 
National Park and National Forest lands. 
 
Table 3-4 details the distribution of land uses within the Skokomish Watershed.  This 
land use table was developed from the Mason County Assessor’s database. 
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TABLE 3-4 
 

Skokomish Watershed General Land Use (Acres) 
 

Land Use Developed Vacant Timber Total 
Residential 587 206 0 793 
Commercial 76 8 0 84 
Industrial 3 5 0 8 
Agriculture 1,519 32 0 1,551 
Forestry 187 2,470 10,073 12,730 
Long-Term Commercial Forest 0 4,987 23,717 28,704 
Mineral Extraction 0 0 0 0 
Tax Exempt 596 6,767 0 7,363 
Transportation 73 33 0 108 
Utilities 45 1,152 0 1,197 
Vacant/Rural 3,408 5,522 0 8,930 
Total 6,496 21,182 33,790 61,468 

Source:  Mason County Comprehensive Plan, 1996. 
 
POPULATION 
 
To develop wastewater flows and loadings for the study area, it is necessary to determine 
existing and future population.  Population estimates are used in determining design 
flows for wastewater treatment and collection system alternatives.  Population analysis 
for the service area is divided into three subsets: the Skokomish Reservation, the 
Hoodsport Rural Activity Center (RAC), and the area along Highway 101 between the 
northern boundary of the Skokomish Reservation and the southern boundary of the 
Hoodsport RAC.  Due to the rural nature of the study area, population was calculated for 
the non-reservation areas by counting the number of housing units during drive-by 
‘windshield’ surveys.  The population and projections of the Skokomish Reservation 
were taken from Skokomish Indian Tribe 2001/2002 Updated Comprehensive Economic 
Development Strategy Plan. 
 
Figure 3-2 is a presentation of the population densities within the study area.  Each 
colored square represents approximately 1 acre.  The densities are representative of the 
spatially distributed population in 1985, which was derived from the USGS Hoodsport 
Quadrangle (7.5 minute series).  The number of households counted on the USGS 
Quadrangle was compared with the February 2005 “windshield” survey.  The housing 
density differed from the USGS Quadrangle map within the areas of Potlatch and the 
Skokomish Reservation, but was consistent within the Hoodsport RAC from the survey.  
In the Potlatch and Skokomish areas, the USGS map had approximately 25 percent fewer 
residences than were currently counted.  To summarize, Figure 3-2 is an accurate 
representation of the spatial distribution of population within the service area; however, 
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residential densities are likely 25 percent greater from the Potlatch area south through the 
Skokomish Reservation. 
 
The housing densities within the entire study area follow the Highway 101 corridor along 
the Hood Canal coastline.  Upland areas, Subarea 4 in Figure 1-2, show very low 
population density.  Areas with low density (those with either one or two houses per acre) 
typically do not support the idea of a centralized sewer system.  Those areas of higher 
densities may provide the financial base for a centralized system.  Collection systems 
become increasingly expensive, on a cost basis, with decreasing density. 
 
MASON COUNTY 
 
Mason County has adopted a high growth rate scenario prepared by the state Office of 
Financial Management (OFM) when planning to accommodate the needs for future 
population.  An increase in development along the County’s waterfront properties is 
expected as property owners retire away from metropolitan areas.  Mason County is a 
popular destination for retirees; therefore, the County anticipates a higher conversion of 
seasonal residences to year-round residences as the baby-boomer generation reaches 
retirement age.  In addition, telecommunication technology makes it possible for a 
greater number of people to live in rural environments while working for companies 
located in larger metropolitan areas.  The majority of the County’s population increase 
comes by means of migration from within the state. 
 
The County’s population in 1990 was reported by the Census as 38,341.  The County’s 
population in 2000 was reported by the 2000 Census as 49,405.  The average annual 
growth rate for the period between 1990 and 2000, therefore, equates to approximately 
2.57 percent.  The OFM High Series population projection for Mason County equates to 
approximately 2.67 percent growth between 2000 and 2025.  Providing availability to a 
wastewater utility within the service area may result in increased population growth for 
those areas served.  For this reason an increased rate of 3.5 percent was recommended by 
Mason County and used to extrapolate future population projections for the areas outside 
of the Skokomish Reservation for this Analysis. 
 
SEASONAL AND PERMANENT POPULATION 
 
The shorelines of western Hood Canal are in high demand for private beach front homes 
and private moorage.  It is for this reason that Mason County experiences seasonal 
fluctuations in population.  Seasonal population must be considered since there is definite 
increase in demand for certain types of capital facilities during the summer months when 
seasonal population is high and tourism is at its peak.  Seasonal increases in population 
have long-term impacts to the waterfront areas of the County.  Visitors and seasonal 
residents place increased demands on water and wastewater systems.  These systems are 
generally designed to accommodate the average and peak demands of resident 
populations, and can be stressed during seasonal population peaks. 
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POPULATION PROJECTIONS 
 
The distribution of residences and businesses throughout the study areas was identified 
from ‘windshield’ surveys in February 2005 and in the case of the Skokomish 
Reservation from their 2001/2002 Updated Comprehensive Economic Development 
Strategy Plan.  These surveys were then used to estimate permanent and seasonal 
population using Mason County population and housing statistics.   
 
Skokomish Indian Reservation 
 
According to the 2000 U.S. Census, there are an estimated 730 total Indian and non-
Indian individuals living on the Reservation.  In the 1990 U.S. Census, the population 
was 614 individuals.  The growth rate over that period was approximately 1.75-percent 
annually.  The number of housing units in 2000 was 238 units, which equates to 3.07 
persons per household.   
 
Hoodsport Rural Activity Center (RAC) 
 
Population data was calculated from a ‘windshield’ survey (conducted in February 2005) 
of the number of housing units within the RAC multiplied by 2.49 (the number of 
persons per household in Mason County during the 2000 U.S. Census).  The total number 
of residential housing units was 258 and the total number of commercial businesses was 
38 within the RAC.  Therefore, the estimated population within the RAC in 2005 is 642 
individuals.  The growth rate in Mason County from 1990 to 2000 was 2.57-percent 
annually based on U.S. Census data.  A rate of 3.5 percent growth will be used to project 
future population within the RAC for the reasons discussed above. 
 
Seasonal housing information was not available from the ‘windshield’ survey.  However, 
all available housing units were tabulated including those that may be seasonal.  The 
Mason County Comprehensive Plan estimated from PUD billing records that roughly 
30 percent of County utility customers are seasonal.  Since all currently available housing 
units within the RAC were counted, it is assumed that approximately 30 percent are 
vacant during the ‘off season’ with an equal reduction in population during this time. 
 
Area Between Skokomish Indian Reservation and the Hoodsport Rural Activity 
Center (RAC)  
 
Population data was calculated from a ‘windshield’ survey (conducted in 
December 2004) of the number of housing units between the northern boundary of the 
Skokomish Reservation and the southern boundary of the Hoodsport RAC multiplied by 
2.49 (the number of persons per household in Mason County during the 2000 U.S. 
Census).  The total number of residential housing units was 108 and the total number of 
commercial businesses was 4 within this area.  Therefore, the estimated population 
within this area in 2005 is 269 individuals.  The growth rate in Mason County from 1990 
to 2000 was 2.57-percent annually based on U.S. Census data.  A rate of 3.5 percent 
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growth will be used to project future population for the area between the Skokomish 
Indian Reservation and the Hoodsport RAC for the reasons discussed above. 
 
Seasonal housing information was not available from the ‘windshield’ survey.  However, 
all available housing units were tabulated including those that may be seasonal.  The 
Mason County Comprehensive Plan estimated from PUD billing records that roughly 
30 percent of County utility customers are seasonal.  Since all currently available housing 
units within this area were counted, it is assumed that approximately 30 percent are 
vacant during the ‘off season’ with an equal reduction in population during this time.  
The HCCC estimates a slightly lower seasonal occupancy of 25 percent. 



 Osborne, Inc., Consulting Engineers 

Mason County Department of Utilities/Waste Management 
ober 2006 Hoodsport - Skokomish Wastewater Management Alternatives Anal

 

ysis 

 

TABLE 3-5 
 

Study Area Population Projections 

Gray &

3-14 
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Permanent Population Projections 
Subarea 2005 2007 2010 2012 2015 2020 2025 
Skokomish Indian Reservation 796 824 868 898 946 1,032 1,125 
Hoodsport Rural Activity Center  449 481 534 572 634 753 894 
Between Skokomish and Hoodsport 188 202 224 240 266 315 375 
SUBTOTAL 1,433 1,507 1,626 1,710 1,846 2,100 2,394 
Source:  2000 US Census at 1.75 percent growth rate (Skokomish Reservation) and 3.5 percent growth rate (off Reservation) 
Seasonal Population 
Skokomish Indian Reservation 0 0 0 0 0 0 0 
Hoodsport Rural Activity Center  193 206 229 245 272 323 383 
Between Skokomish and Hoodsport 81 86 96 103 114 135 161 
SUBTOTAL 274 292 325 348 386 458 544 
Source:  2000 US Census at 1.75 percent growth rate (Skokomish Reservation) and 3.5 percent growth rate (off Reservation) 
Total Population Projections 
Skokomish Indian Reservation 796 824 868 898 946 1,032 1,125 
Hoodsport Rural Activity Center  642 688 762 817 906 1,076 1,277 
Between Skokomish and Hoodsport 269 288 319 342 379 451 535 
TOTAL 1,707 1,800 1,949 2,057 2,231 2,559 2,937 
TOTAL HOUSING UNITS 625 660 717 758 824 949 1,094 
Persons/Housing Units - Source:  2000 US Census at 3.07 persons/residence (Skokomish Reservation) and 2.49 (off Reservation) 
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COMMERCIAL BUSINESS 
 
Table 3-6 shows the current number of businesses within each of the three subareas.  For 
purposes of forecasting sewage flow rates, growth in the number of businesses within the 
study area must also be estimated.  The commercial growth rate of 2.57 percent annually 
was applied to the respective subareas used to approximate growth in the number of 
businesses within each subarea, which is equivalent to the population growth rate in 
Mason County from 1990 to 2000.  Businesses in this area are service and tourist related 
and not industrial or manufacturing.   
 

TABLE 3-6 
 

Potential Number of Forecasted Business Within the Study Area 

 
Subarea Designation 2005 2010 2015 2020 2025 
Skokomish Indian Reservation(1) 17 18 19 20 21 
Hoodsport Rural Activity Center  38 43 49 56 63 
Between Skokomish and Hoodsport 4 5 5 6 7 
Total Number of Businesses 59 66 73 82 91 

(1) Projected from the year 2000 number of businesses in the 2001/2002 Updated Comprehensive 
Economic Development Strategy Plan. 

 
The following three tables classify the business type within each of the three designated 
subareas.  The total number of commercial businesses counted during the ‘windshield’ 
survey for the entire planning area was 59.  All of the businesses within the three 
subareas are predominantly service and tourist related and not industrial or 
manufacturing.   
 
Table 3-7 shows the classifications of businesses within the Skokomish Indian 
Reservation.  In addition to the commercial businesses, there is also a Tribal Center, 
Health Clinic, school, and the Natural Resources/Fisheries Services complex. 
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TABLE 3-7 
 

Business Types within Skokomish Indian Reservation 

 
 

Business Type 
Number within the 

Reservation 
Drive-in/Produce/Art 6 
RV/Mobile Home Park 2 
Casino 1 
Gas Station 1 
Junkyard/Appliance 1 
Masonic Lodge 1 
Motel (est. six rooms) 1 
Propane Service 1 
PUD No.1 1 
State Park 1 
Tacoma City Light 1 

Total 17 
 
Table 3-8 shows the classifications of businesses with the Hoodsport RAC. 

 
TABLE 3-8 

 
 Business Types within Hoodsport RAC 

 
Business Type Number within the RAC 

Restaurant/Eatery 6 
Vacant/Closed 6 
Boutique/Hair Salon 4 
Post Office/Library/Bank 3 
Churches 2 
Clinics 2 
Hardware Store 2 
National Forest/Park Office 2 
Other 2 
Real Estate 2 
RV Storage/Auto Repair 2 
Fire Station 1 
Fish Hatchery 1 
Gas Station 1 
Motel (15 rooms) 1 
Nursery 1 

Total 38 
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Table 3-9 shows the classifications of businesses between the Skokomish Indian 
Reservation and the Hoodsport RAC. 
 

TABLE 3-9 
 

 Business Types between the Skokomish Indian Reservation 
and the Hoodsport RAC 

 
Business Type Number of Businesses 

Car Wash 1 
Small Office Complex 1 
Antique Store 1 
Dive Shop / Charter 1 
Boat Repair / Sales 1 

Total 5 
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CHAPTER 4  
 

REGULATORY REQUIREMENTS   
 
INTRODUCTION 
 
The purpose of this Chapter is to identify and summarize the regulations that affect the 
planning, design and approval of wastewater treatment and disposal alternatives 
considered in this plan.  Particular attention is directed to the regulations impacting 
continued use of on-site and cluster systems.  Also, current water quality concerns 
preclude the use of either the Skokomish River or Hood Canal as surface receiving waters 
for treated effluent from any level of treatment system.  Therefore, the regulatory 
requirements for land effluent application and water reuse are presented in some detail in 
this Chapter.  
 
The standards and requirements discussed in this Chapter apply to the Hoodsport RAC, 
and other areas outside of the Skokomish Tribal boundaries.  For surface water 
discharges the Skokomish Tribe would fall under the jurisdiction of the Environmental 
Protection Agency.  In general, rules for on-site systems administered by Mason County 
and DOH do not apply to the Skokomish Tribe.   
 
Within the state of Washington, wastewater treatment systems are regulated at three 
different levels based on their peak day design flow and the complexity of the treatment 
process.  Treatment systems with a design flow less than 3,500 gallons per day (gpd), 
regardless of the means of treatment, are the responsibility of the owner and are regulated 
by the county or local health department.  Individual and larger on-site systems designed 
for peak day flows between 3,500 gpd and 14,500 gpd are regulated by the Washington 
Department of Health (DOH). 
 
Mechanical treatment facilities with a design flow greater than 3,500 gpd and any type of 
treatment system with a design flow greater than 14,500 gpd are under the regulation of 
the Washington Department of Ecology (Ecology).  For each of these levels, specific 
standards and regulations apply.  These standards and regulations are discussed in the 
following sections. 
 
WASTEWATER MANAGEMENT ALTERNATIVES 
 
CENTRALIZED SYSTEMS 
 
One alternative for providing enhanced wastewater treatment is to construct a collection 
system and central wastewater treatment plant.  This approach typically produces 
dependable results because the requirements and treatment technologies are well 
established and maintained.  These systems are also historically funded and regulated by 
state and federal agencies.  In order to offset the installation expense of centralized 
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systems, it has been a common practice to allow these systems to grow through the 
addition of new customers. 
 
Centralized systems can be equipped and operated to reliably remove tertiary level 
pollutants, such as nitrogen and phosphorous. 
 
A major cost with a centralized system is the collection system which may represent 70 
to 80 percent of the total project cost.  In addition, depending upon the components of a 
collection system, operation and maintenance may be costly.  Lift stations are a 
significant operation and maintenance component.  Also, while infrequent, failures in 
collection system components may result in large volumes of raw sewage released to the 
environment in a short time.  Typically, the source of failures with a centralized system 
lies with the collection system rather than the treatment component. 
 
CLUSTER SYSTEMS 
 
Another alternative is the use of cluster systems.  These are smaller treatment systems 
that reduce the collection system costs by using a series of smaller treatment plants that 
operate with less direct attention than required by a centralized facility.  The 
Environmental Protection Agency defines a cluster system as a decentralized wastewater 
collection and treatment system where two or more dwellings, but less than an entire 
community is served.  In Washington State, regulatory agencies share jurisdiction of 
wastewater management with systems up to 3,500 gallons per day regulated by local 
health departments and systems between 3,500 gpd to 14,500 gpd by the Washington 
State Department of Health.  The capacity of 3,500 gpd corresponds to about the amount 
of wastewater expected from 10 homes.  Major concerns with cluster systems include the 
operational challenge of managing multiple facilities as well the need to construct and 
maintain a collection system.  Cluster systems can be equipped and operated to remove 
tertiary level pollutants, but less reliably than centralized systems. 
 
ENHANCED ON-SITE SYSTEMS 
 
Another alternative under consideration is the use of enhanced on-site systems (EOS).  
There is a growing availability of single property treatment systems that operate like 
miniature wastewater treatment plants with the capability of some nutrient removal.  
Although not as capable as central systems in nutrient removal, they avoid the 
requirement for a collection system and may be more compatible with rural environments 
and growth management regulations.  As with cluster systems, the funding, regulation, 
operation, and maintenance of these systems needs to be addressed.  Enhanced on-site 
systems are subject to wide variations in wastewater characteristics and flows.  
 
CONVENTIONAL ON-SITE SYSTEMS 
 
The last alternative that must be considered is the status quo of continuing to use 
conventional on-site (otherwise referred to as individual septic) systems.  When properly 
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designed, installed, and maintained, these systems are capable of removing conventional 
pollutants, but nitrogen removal is limited. 
 
ON-SITE SEWAGE SYSTEMS 
 
Chapter 246-272 WAC (Washington Annotated Code) is the primary regulation 
governing on-site sewage treatment systems in the state of Washington.  Chapter 246-272 
WAC has been revised as 276-272A as of September 15, 2005.  The purpose of the 
regulation is to protect public health by minimizing effects to the following 
circumstances: 
 

• The potential for public exposure to sewage from on-site systems; 
 

• The adverse effects that on-site sewage discharge may have on surface 
water and groundwater resources. 

 
Under the revised WAC 246-272A, “on-site sewage system (OSS)” is defined as an 
integrated system of components, located on or nearby the property it serves, that 
conveys, stores, treats, and/or provides subsurface soil treatment and dispersal of sewage.  
It consists of a collection system, a treatment component, and a soil dispersal component.  
An on-site sewage system also refers to a holding tank sewage system or other system 
that does not have a soil dispersal component. 
 
The Mason County Department of Health Services implements the regulation at the local 
level, overseeing systems with a design flow up to 3,500 gpd.  Large on-site systems 
(LOSS) are regulated at the state level by DOH under Chapter 246-272B WAC.  Large 
on-site systems are defined in the regulation as on-site systems that have a design flow, at 
any common point, greater than 3,500 gpd.  As stated above, any system with a design 
flow greater than 14,500 gpd is regulated by Ecology. 
 
INDIVIDUAL ON-SITE SEWAGE SYSTEMS 
 
CHAPTER 246-272 WAC 
 
Chapter 246-272 WAC presents the minimum design requirements for on-site systems 
with regard to design flow, horizontal and vertical separation, soil and site evaluation, 
loading rate, and minimum lot sizes.  The regulation also addresses the responsibilities of 
state and local authorities with regard to system installation, inspection, operation, and 
maintenance, and repairs of existing systems. 
 
Note:  The Washington State Department of Health issued revised rules for Chapter 
246-272 WAC as of September 15, 2005.  Many of the new rules however, are not in 
effect until July 1, 2007.  See Appendix A for the new rules and Appendix B for a list of 
DOH approved wastewater systems and products. 
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Design Flow.  The design flow for a residential on-site system must be based on 
120 gallons per day (gpd) per bedroom.  However, the minimum design flow for any 
system must be at least 240 gpd, unless technical justification is provided to support 
approval of a lower design flow.  This design flow is considered to be a peak day flow for 
the system, and all components must be sized to transport and treat this amount of flow.  
It is critical that extraneous water from surface runoff, footing drains, roof drains, and 
other non-sewage flows be kept from the on-site system components and the areas where 
the system is located.  Excessive flows into the system will limit treatment effectiveness 
and greatly increase the potential for system failure. 
 
To determine design flows for non-residential facilities, the reader is referred to the 
“On-site Wastewater Treatment and Disposal Systems,” (USEPA, EPA-625/R-00/008, 
February 2002); the “Design Standards for Large On-site Sewage Systems,” (DOH, 
December 1993); or “Criteria for Sewage Works Design,” (Ecology, December 1998), as 
appropriate. 
 
Horizontal Separation.  To reduce the potential for impacts to public health and surface 
and groundwaters, various on-site system components are required to be located 
minimum distances from drinking water sources such as wells and springs, surface 
waters, drainage courses, building foundations, and easement and property lines. 
 
Table 4-1 presents the minimum horizontal separation distances required under 
Chapter 246-272 WAC.  These requirements may be increased if a condition exists that 
creates a greater potential for contamination or pollution.  Such conditions include 
excessively permeable soils, unconfined aquifers, shallow or saturated soils, dug wells, 
and improperly abandoned wells.  The horizontal setback requirements may be decreased 
if certain specified protective physical conditions exist and enhanced treatment beyond a 
conventional system is provided. 
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TABLE 4-1 
 

Minimum Horizontal Separations 
 

 
 
 
 
 
Items Requiring Setback 

 
From Edge 
of Disposal 
Component 
and Reserve 

Area 

From Septic Tank, 
Holding Tank, 
Containment 
Vessel, Pump 
Chamber and 

Distribution Box 

From Building 
Sewer, 

Collection, and 
Nonperforated 

Distribution 
Line(1)

Non-public well or suction line 100 ft. 50 ft. 50 ft. 
Public drinking water well 100 ft. 100 ft. 100 ft. 
Public drinking water spring(2) 200 ft. 200 ft. 100 ft. 
Spring or surface water used as drinking water 
source(2,3)

100 ft. 50 ft. 50 ft. 

Pressurized water supply line(4) 10 ft. 10 ft. 10 ft. 
Properly decommissioned well(5) 10 ft. NA NA 
Surface(3) 

     Marine water 
     Fresh water 

 
100 ft. 
100 ft. 

 
50 ft. 
50 ft. 

 
10 ft. 
10 ft. 

Building foundation 10 ft.(6) 5 ft.(6) 2 ft. 
Property or easement line(6) 5 ft. 5 ft. NA 
Interceptor/curtain drains/drainage ditches 
     Downgradient(7) 

     Upgradient(7)

 
30 ft. 
10 ft. 

 
5 ft. 
NA 

 
NA 
NA 

Downgradient cuts or banks with at least 5 ft. 
of original, undisturbed soil above a restrictive 
layer due to a structural or textural change  

 
25 ft. 

 
NA 

 
NA 

Downgradient cuts or banks with at least 5 ft. 
of original, undisturbed soil above a restrictive 
layer due to a structural or textural change 

 
50 ft. 

 
NA 

 
NA 

(1) “Building sewer” as defined by the most current edition of the Uniform Plumbing Code.  “Nonperforated 
distribution” includes pressure sewer transport lines. 

(2) If surface water is used as a public drinking water supply, the designer shall locate the OSS outside of the 
required sanitary control area.   

(3) Measured from the ordinary high water mark. 
(4) The local health officer may approve a sewer transport line within ten feet of a water supply line if the sewer 

line is constructed in accordance with section 2.4 of the Department of Ecology’s  “Criteria for Sewage 
Works Design,” revised December 1998, or equivalent. 

(5) Before any component can be placed within one hundred feet of a well, the designer shall submit a 
“decommissioned water well report” provided by a licensed well driller, which verifies that appropriate 
decommissioning procedures noted in chapter 173-160 WAC were followed.  Once the well is properly 
decommissioned, it no longer provides a potential conduit to groundwater, but septic tanks, pump chambers, 
containment vessels, or distribution boxes should not be placed directly over the site.   

(6) The local health officer may allow a reduced horizontal separation to not less than two feet where the 
property line, easement line, or building foundation is upgradient. 

(7) The item is downgradient when liquid will flow toward it upon encountering a water table or a restrictive 
layer.  The item is upgradient when liquid will flow away from it upon encountering a water table or restrictive 
layer. 
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Soil and Site Evaluation.  Evaluation of the proposed treatment site and the soils on the 
site is very critical to the design of the on-site system.  The regulation requires that this 
evaluation be completed by an engineer, a qualified on-site system designer, or a soil 
scientist.  The evaluation must include a sufficient number of soil logs to determine the 
classification of soils in primary and reserve disposal areas and whether a restrictive layer 
exists within five feet of the surface.  Table 4-2 presents the soil classification 
information used to evaluate soils for on-site sewage systems. 
 

TABLE 4-2 
 

Soil Textural Classification 
 

Soil Type Soil Classification Description 
1A Very gravelly(1) coarse sands or coarser, all extremely gravelly soils(2). 
1B Very gravelly medium sand, very gravelly fine sand, very gravelly very 

fine sand, very gravelly loamy sands. 
2A Coarse sands (also includes ASTM C-33 sand) 
2B Medium sands 
3 Fine sands, loamy coarse sands, loamy medium sands 
4 Very fine sands, loamy fine sands, loamy very fine sands, sandy loams, 

loams. 
5 Porous, well developed structure in silt and silt loams 
6 Other silt loams, silty clay loams, clay loams 

Unsuitable Sandy clay, clay, silty clay, and strongly cemented or firm soils. 
(1) Very gravelly + >35 percent and <60-percent gravel and coarse fragments, by volume. 
(2) Extremely gravelly = >60-percent gravel and coarse fragment, by volume. 
 
The site evaluation must determine the groundwater conditions and the expected 
maximum groundwater table level.  The proposed site also must be reviewed for 
drainage, slide and erosion potential, flood potential, cuts, banks, fill areas, and existing 
appurtenances such as wells, surface water, and existing utilities. 
 
Vertical Separation.  Vertical separation is defined by Chapter 246-272 WAC as follows:  
 

“…means the depth of unsaturated, original, undisturbed soil of soil 
types 1B-6 between the bottom of a disposal component and the 
highest seasonal water table, a restrictive layer, or soil type 1A...” 

 
The vertical separation that exists between the bottom of the disposal component and the 
high groundwater table, restrictive layer, or a Type 1A soil, along with soil classification 
and horizontal separation requirements, have a significant bearing on the level of 
treatment and type of disposal required.  The effects of vertical separation and soil 
classification on treatment and effluent distribution requirements are presented in the 
Table 4-3. 
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TABLE 4-3 

 
Treatment and Effluent Distribution Requirements for Soil Types and Depths 

 
Vertical Separation 

 
Soil Type 

 
<1 Foot 

> 1 Foot to < 
2 Feet 

> 2 Feet to 
< 3 Feet 

 
> 3 Feet 

1A Not allowed Pressure 
Distribution(1) (2)

Pressure 
Distribution(1)

Pressure 
Distribution(1)

2A Not allowed Pressure 
Distribution(1) (2)

Pressure 
Distribution 

Pressure 
Distribution 

1B-6 Not Allowed Pressure 
Distribution(1) (2) 

 

Pressure 
Distribution 

Gravity 
Distribution 

(1) System meeting Treatment Standard 2 required. 
(2) Mound systems installed where the original, undisturbed, unsaturated soil depth is between 12 and 

18 inches require pretreatment by an intermittent sand filter. 
 
As indicated in Table 4-3, on-site systems are not allowed where less than 1 foot of 
vertical separation exists.  Where less than 3 feet of vertical separation exists and where 
soil types 1A and 2A are found, pressure distribution of effluent is required.  Also, where 
only 1 to 2 feet of separation exists and wherever soil type 1A is found, enhanced 
treatment beyond that provided by a septic tank is required.  The treatment required must 
meet or exceed Treatment Standard 2.   
 
Treatment Standards 1 and 2, as defined in Chapter 246-272 WAC, indicates treatment 
systems that produce an effluent with less than 10 milligrams per liter (mg/L) of 
biochemical oxygen demand (BOD5) and total suspended solids (TSS).  Treatment 
Standard 1 must have less than 200 fecal coliforms per 100 milliliters (FC/100ml);  
Treatment Standard 2 must have less than 800 FC/100ml.  The treatment requirements 
are based on a monthly average.  If mound systems are used to provide treatment and 
additional separation where the vertical separation is only 12 to 18 inches, an intermittent 
sand filter must be used for pretreatment in order to meet the treatment requirements.     
 
Loading Rate.  The volume of effluent that can be applied to a disposal area is 
determined by the soil classification and, for soil type 1A, also by the type of treatment 
provided.  Table 4-4 indicates the maximum loading rates per soil type for domestic 
sewage disposal.  This table can be used to calculate the total soil absorption area 
required to be provided for the given design flows.  The available soil absorption area is 
based on the total area of the bottom of the disposal trench.  
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TABLE 4-4 
 

Maximum Hydraulic Load Rate for Residential Sewage(1) 

 
Soil Type Loading Rate (gal/sf/day) 

1A Varies according to system selected to meet 
Treatment Standard 2(2)

1B Varies according to soil type of 
non-gravel portion(3)

2A 1.2 
2B 1.0 
3 0.8 
4 0.6 
5 0.45 
6 0.2 

(1) Compacted soils, cemented soils, and/or poor soil structure may 
require a reduction of the loading rate or make the soil unsuitable for 
conventional OSS systems.  

(2) Due to the highly permeable nature of type 1A soil, only alternative 
systems that meet or exceed Treatment Standard 2 can be installed.  
However, a conventional gravity system may be used if it meets all 
criteria listed under Chapter 246-272-11501(2)(h).  The loading rate 
for these systems is provided in the appropriate guideline. 

(3) The maximum loading rate listed for the soil described as the 
non-gravel portion is to be used for calculating the absorption surface 
area required.  The value is to be determined from this table. 

 
Soil type 1A is extremely coarse and gravelly, resulting in a very high permeability.  
Because soil type 1A is so permeable, it provides minimal soil treatment and; therefore, 
requires that enhanced treatment be provided.  The soil classification ascension from 
Type 1A to Type 6 indicates soils that are increasingly less permeable.  Table 4-4 
demonstrates that as the soil type becomes less permeable, the allowable loading rate 
decreases.  This results in an increasing area requirement for absorption.  Some soil 
types, such as clay and glacial till, may be considered unsuitable because they lack 
hydraulic capacity. 
 
Repair and Replacement of Existing Systems.  When existing on-site systems fail and 
the proposed repair or replacement system cannot conform to the previously discussed 
requirements, Chapter 246-272 WAC provides for a means of repair or replacement 
through enhanced treatment requirements.  The enhanced requirements are found in 
Table VI of the regulation and are; therefore, commonly referred to as “Table 6 repairs.”  
These requirements are presented in Table 4-5. 
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TABLE 4-5 
 

Requirements for Repair or Replacement 
of Disposal Components Not Meeting Vertical and Horizontal Separations(1), (2) 

 
Horizontal Separation in Feet(3)Vertical 

Separation in Feet <25 25-50 >50-<100 
<1 Treatment 

Standard 1 
Treatment 
Standard 1 

Treatment 
Standard 2(4)

1-2 Treatment 
Standard 1 

Treatment 
Standard 2(4)

Pressure 
Distribution 

>2 Treatment 
Standard 2(4)

Pressure 
Distribution 

Pressure 
Distribution 

(1) The treatment standards refer to effluent quality before discharge to unsaturated, subsurface 
soil. 

(2) The local health officer may permit ASTM C-33 sand to be used as fill to prevent direct 
discharge of treated effluent to groundwater, surface water or upon the surface of the ground.   

(3) The horizontal separation indicated is the distance between the disposal component and the 
surface water, well, or spring.  If the disposal component is upgradient of a surface water, 
well or spring to be used as a potable water source, the next higher standard level of treatment 
shall apply unless treatment standard 1 is already being met.   

(4) Mound systems are not allowed to meet treatment standard 2.   
 
The horizontal separation requirements presented in Table 4-5 refer to the distance to 
surface water, a well, or a spring.  If the surface water, well, or spring is used as a potable 
water source, then the next higher standard of treatment is required.  Treatment 
Standard 1 was previously defined as a system that produces an effluent with less than 
10 mg/L of BOD5 and TSS and less than 200 FC/100ml, based on a monthly average.  
Treatment Standard 2 has the same requirement for BOD5 and TSS, but a less stringent 
fecal coliform requirement of less than 800 FC/100ml. 
 
Minimum Land Area.  Chapter 246-272 WAC also contains minimum land requirements 
for new developments and subdivisions to be served by on-site systems.  These minimum 
land area requirements are based on soil type and the proposed source of drinking water 
supply.  Table 4-6 presents the minimum land area requirements for new on-site systems 
being served by a public water supply and by private wells. 
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TABLE 4-6 
 

Minimum Land Area Requirement Single-Family Residence or Unit Volume of 
Sewage 

 
Soil Type Type of Water 

Supply 1A, 1B 2A, 2B 3 4 5 6 
 
0.5 acre(1)

 
Public 
(Hoodsport)  

2.5 acres(2)

 
 

12,500 sf 

 
 

15,000 sf 

 
 

18,000 sf 

 
 

20,000 sf 

 
 

22,000 
sf 

 
1 acre(1)

 
Individual wells 
on each lot   

2.5 acres(2)

 
1 acre 

 
1 acre 

 
1 acre 

 
2 acres 

 
2 acres 

(1) Due to the highly permeable nature of type 1 soil, only alternative systems that meet or exceed 
Treatment Standard 2 can be installed. 

(2) A conventional gravity system in type 1 soil is only allowed if it is in compliance with all 
conditions listed under WAC 246-272-11501 (2)(h).  One of these limiting conditions is a 
2.5 acres minimum lot size.    

 
Mason County Regulations 
 
Mason County Department of Health Services (County) is the local authority that 
implements Chapter 246-272 WAC for on-site systems with design flows up to 3,500 
gpd.  At a minimum, the County must implement the requirements of the state regulation.  
The County may elect to make certain provisions more stringent or implement additional 
requirements to address local conditions.  The County implements the state regulation by 
means of the Mason County Board of Health On-site Sewage Regulation (revised 
April 1998).   
 
Mason County Board of Health On-site Sewage Regulation.  The stated purpose of the 
County regulation is to:  
 

• Minimize the public health effects of on-site sewage systems on surface 
water and groundwater; 
 

• Minimize the potential for public exposure to sewage; 
 

• Establish design, installation, and management requirements for on-site 
sewage systems to accommodate effective treatment and disposal of 
sewage on a long-term basis;   
 

• Require a known level for sewage disposal in Mason County; and 
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• Enhance protection of environmentally sensitive areas within Mason 
County. 

 
The County’s on-site system regulation adopts and incorporates by reference, 
Chapter 246-272 WAC as the minimum standards.  The County regulation also adopts 
and incorporates by reference the Mason County Standards for the Design, Construction, 
Operation, and Maintenance of Sewage Systems.  This document is also known as the 
Mason County Department of Health Services On-site Standards (revised January 1999).  
These design standards expand and add to the requirements of Chapter 246-272 WAC.  
The County’s on-site regulation also establishes requirements for certification of 
pumpers, installers, designers, and maintenance specialists and outlines rules for 
enforcement and appeals.  
 
Mason County Standards for the Design, Construction, Operation, and Maintenance 
of Sewage Systems (Mason County Department of Health Services On-site Standards).  
The design standards outline procedures for obtaining approval of an on-site sewage 
system, as well as design, installation and operation and maintenance requirements.  The 
system must be designed by a septic designer or professional engineer certified by the 
County.   
 
Design Criteria.  For the most part, the County design criteria are consistent with 
Chapter 246-272, with the same requirements for design flow and vertical and horizontal 
separation.  One difference is in the sizing of the septic tank, which is slightly more 
conservative under the County design criteria.  The minimum tank volume is based on 
the number of bedrooms in the home, as shown in Table 4-7.   
 

TABLE 4-7 
 

Minimum Septic Tank Volume 
 

Number of Bedrooms Volume of Tank (Gallons) 
1-2 1,000 
3-4 1,200 
5+ Add 250 Gallons per Bedroom 

 
The design standards incorporate guidelines from the Washington State Technical 
Review Committee (TRC) for the design of alternative systems and pressure distribution. 
 
Operation and Maintenance.  In June 1993, the County entered into an Agreed Order 
with Ecology to address deteriorating water quality in four Mason County watersheds.  
Failing on-site systems along marine shorelines were believed to be a major cause of the 
water quality problems.  One outcome of the Agreed Order was the County’s 
commitment to implement an operation and maintenance (O&M) program for on-site 
sewage systems.  Table 4-8 summarizes the minimum frequency of operation and 
maintenance required for each type of on-site system, and the owner’s options for 
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completing the necessary operation and maintenance work.  As the table indicates, with 
increasing technical complexity of the on-site system, more frequent O&M oversight is 
required.  There is also a greater need to have the work completed by appropriately 
trained technical personnel. 
 

TABLE 4-8 
 

On-site System Operation and Maintenance Requirements 
 

 
 
 
 

Inspection 
Interval 

Conventional 
Gravity or 
Graveless 

Chambers w/ 
or w/o 

Reduction 

 
 
 

Pressure 
Distribution 

or Siphon 

 
 
 
 

Mound or 
Sandfilter 

 
 
 
 

Aerobic 
Units 

 
 
 
 

Disinfection 
Units 

First 6 weeks     PRO, CMS 
First 6 months  CMS PRO, CMS  
As required by the 
manufacturer or 
NSF, but no less 
than every 6 
months 

   PRO, CMS PRO, CMS 

Year 1 of cycle  HO, CMS  
Year 2 of cycle  HO, CMS  
Year 3 of cycle HO, PUM, INS, 

DES, CMS 
CMS 

 
 

HO = Home Owner                                                               INS = Certified Installer 
PRO = Proprietary Device Licensee                                     DES = Certified Designer 
PUM = Certified Pumper                                                      CMS = Certified Maintenance Specialist 

 
The design standards outline the County’s implementation plan for a phased O&M 
program that was initiated in 1997.  In Phase 1 (1997), participation in the O&M program 
was mandatory for all new permits where the design required an aerobic treatment device 
or was a ‘Table 6’ repair requiring Treatment Standard 1 or 2 due to site limitations.  
Participation was also required for existing systems located within critical aquifer 
recharge areas, along lakes designated as the primary source of drinking water, and along 
marine shorelines within the Oakland Bay, Skokomish, and West Hood Canal 
watersheds, and for existing systems serving food service establishments. 
 
In Phase 2 (1998), participation was to be mandatory for new permits requiring a 
sandfilter or mound design and all existing systems located along designated freshwater 
shorelines.  In Phase 3 (1999), participation was to be mandatory for new permits 
requiring pressurized distribution and all existing systems located along marine shorelines.  
In Phase 4 (2000), participation was to be mandatory for all new permitted systems, 
regardless of the type of system design.  The program is voluntary for existing systems 
that are not located over critical aquifer recharge areas or along designated shorelines. 
 
The County has instituted a voluntary program for private residences.  At this time, over 
50 percent of the residences have met the reporting requirements.   
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LARGE ON-SITE SEWAGE SYSTEMS  
 
On-site systems with design flows, at any common point, greater than 3,500 gpd are 
considered “large” or “community” on-site sewage systems.  The Washington 
Department of Health (DOH) approves and regulates Large On-site Sewage Systems 
(LOSS) up to a peak day flow of 14,500 gpd. 
 
CHAPTER 246-272 WAC 
 
While the overall general requirements of Chapter 246-272 WAC apply to LOSS, the 
large systems are specifically addressed in Section 246-272-08001 of the regulation.  
This section identifies information that must be submitted to DOH in order to obtain 
approval of a LOSS, as well as management, operation and maintenance, and permitting 
requirements.   
 
Due to the potential for greater impacts from a LOSS, the proponent must submit an 
engineering report that includes the proposed design information, as well as a thorough 
analysis of the proposed site.  The site analysis must discuss site topography, geology, 
surface and groundwater, drainage, zoning, surrounding land use, etc.  The proponent 
must also present how the system will be managed, operated, and maintained.  The 
engineering report, as well as the design plans and specifications, are required to be 
prepared by a professional engineer.  A certified installer is required to construct the 
system, and the design engineer must inspect the construction of the system. 
 
Once the engineer documents that construction is complete and the DOH engineer 
performs the final inspection, the LOSS is issued an operating permit from DOH.  
As-built drawings and an operation and maintenance (O&M) manual, prepared by the 
design engineer, are also required.  The operating permit is renewed annually, if the 
management, treatment adequacy, and O&M are acceptable to DOH.       
 
WASHINGTON DEPARTMENT OF HEALTH DESIGN STANDARDS  
 
Chapter 246-272-08001 WAC states that a proposal to construct a LOSS must meet the 
requirements of the Design Standards for Large On-site Sewage Systems, (revised DOH, 
1994).  These standards are based on the regulation and outline in more detail the 
planning and design requirements for large on-site systems.    
 
Design Flows and Loadings.  Design flows for multiple single homes or multi-family 
dwellings that discharge to a LOSS are based on 120 gallons per day per bedroom.  
Table 4-9 indicates the allowable flows per dwelling unit based on number of bedrooms 
and estimated individuals per dwelling unit.  These design flows are assumed to be peak 
flows.  Therefore, if actual peak flows are expected to be greater than these estimates, the 
actual, higher flow estimates should be used.   
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TABLE 4-9 
 

Residential Design Flows for Large On-site Sewage Systems 
 

Bedrooms/Unit Individuals/Unit Design Flows (gpd) 
1 2 200* 
2 3 240 
3 3.5 360 
4 4.5 480 

*Minimum design flow per unit 
Note:  Minimum design flow for subdivisions and new mobile home parks is 360 gpd per lot or 
space. 

 
Design flows for facilities other than residential, including commercial, recreational, and 
institutional facilities, should be based on Table 4-10 or other appropriate design flow 
information.  Also, if water use data is available, this information can be used to justify 
design flows.    
 
Septic Tanks.  Septic tank volume must be sized to provide 1.5 times the peak day design 
flow.  This volume can be provided with a single tank or with multiple tanks.  If multiple 
tanks are used, the first tank should have a minimum of 24 hours detention time at peak 
flow.  Enhanced treatment beyond a septic tank may be required based on factors such as 
soil type, strength of the wastewater, and location in an area of special concern.  Typical 
domestic wastewater strength is assumed to be 230 mg/L BOD5, 150 mg/L TSS, and 
<50 mg/L of Total Oil and Grease (TOG).  If wastewater strengths were expected to be 
significantly greater than these levels, then enhanced treatment beyond that provided by a 
septic tank would likely be required.   
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TABLE 4-10 
 

Design Flows for Non-Residential Development 
 

 
Discharge Facility 

 
Design Units 

Flow** 
(gpd) 

Flow 
Duration (hr)

School w/showers and cafeteria Per person 16 8 
School w/o showers and w/cafeteria Per person 12.6 8 
School w/o showers and w/o cafeteria Per person 10 8 
Boarding schools Per person 75 16 
Motels @ 65 gal/person (rooms only) Per room 130 24 
Restaurants* Per seat 50 16 
Interstate or through highway 
restaurants*

Per seat 180 16 

Interstate rest areas Per person 5 24 
Service stations Per vehicle 

served  
10 16 

Factories w/showers Per person/8-hr 
shift 

25 Operating 
period 

Factories w/o showers Per person/8-hr 
shift 

15 Operating 
period 

Shopping centers* Per 1,000 sf of 
floor space 

200-300 12 

Hospitals* Per bed 300 24 
Nursing homes* Per bed 200 24 
Homes for the aged* Per bed 100 24 
Doctor’s office in medical center* Per 1,000 sf 500 12 
Laundromats Per machine 500 16 
Community colleges Per student and 

faculty 
15 12 

Swimming pools Per swimmer 10 12 
Theaters, drive-in type Per car 5 4 
Theaters, auditorium type Per seat 5 12 
Churches w/o kitchen Per seat 3 4 
Churches w/ kitchen Per seat 5 4 
Day care centers Per person 20 12 
Picnic areas Per person 5 12 
Campgrounds w/limited comfort 
stations, no laundry, no sewer hookup 

Per camp site 50 24 
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TABLE 4-10 – (continued) 
 

Design Flows for Non-Residential Development 
 

 
Discharge Facility 

 
Design Units 

Flow** 
(gpd) 

Flow 
Duration (hr)

Campgrounds/RV parks w/flush 
toilets, showers, laundry, no sewer 
hookup 

Per camp site 75 24 

Campgrounds/RV parks w/flush 
toilets, showers, w/ or w/o laundry, 
and sewer hookup 

Per camp site 100 24 

Campgrounds/RV parks w/sewer 
hookup only, no comfort station 

Per camp site 50 24 

Trailer dump stations* Per dump 20 24 
*Indicates potential high waste strengths facilities requiring pretreatment. 
**Includes normal infiltration. 
Source:  Criteria for Sewage Works Design (Ecology, revised December 1998). 
 
Disposal Field Design.  Vertical separation at the proposed LOSS disposal site must be a 
minimum of 3 feet to any restrictive layer, high groundwater table, or Type 1A soil.  
Mounds or sand fill cannot be used to achieve the required minimum separation.  
 
Pressure distribution is required for all LOSS disposal fields, regardless of soil type or 
treatment design.  Design must be according to the TRC “Guidelines for the Use of 
Pressure Distribution Systems.”  
 
The disposal field is required to be constructed in two drainfields, each at 50 percent of 
the required area.  A third disposal field equal to 50 percent of the required area must also 
be constructed to provide for alternating disposal.  The alteration of discharges should be 
designed according to the TRC “Guidelines for Alternating and Dosing Systems.”  An 
additional area equal to 50 percent of the required disposal area must be reserved for 
construction of a future replacement disposal field.   
 
Disposal field loading rates are as shown in Chapter 246-272 WAC; however, a LOSS 
would not be allowed in Type 6 soils.  A LOSS would only be allowed in Type 1A soils 
if enhanced treatment is provided.    
 
GROUNDWATER DISCHARGE 
 
Within the State of Washington, a discharge of wastewater effluent to groundwater 
greater than 14,500 gallons per day (gpd) is regulated by the Department of Ecology 
(Ecology).  The discharges to groundwater are required to comply with Chapter 173-200 
WAC, the Groundwater Quality Standards.  Ecology implements the Groundwater 
Standards through issuance of a State Waste Discharge Permit, which details permit 
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limits, special conditions, and monitoring requirements.  Procedures for issuance of a 
State Waste Discharge Permit are presented in Chapter 173-216 WAC. 
 
GROUNDWATER QUALITY STANDARDS  
 
Chapter 173-200 applies to all groundwaters of the state that occur in the saturated zone 
beneath the land surface.  According to the regulation, discharges must be applied in a 
manner that will not cause pollution of any groundwaters in the saturated zone.  
Compared to surface water, groundwater is relatively immobile.  Groundwater residence 
times can vary from a few weeks to thousands of years.  This fact alone makes the 
assimilative capacity of groundwater limited.  Once reaching an underground aquifer, the 
physical and chemical characteristics of water change slowly.  While groundwater may 
support a number of beneficial uses, the overriding basis for the regulations is to protect 
all groundwater as a potential drinking water source.  
 
GROUNDWATER QUALITY CRITERIA 
 
The Groundwater Standards contain numerical criteria that cannot be exceeded in 
groundwater, with exception of natural causes.  The groundwater quality criteria in 
WAC 173-200 are human health based standards that, for many parameters, are 
equivalent to the Washington State Department of Health Drinking Water Standards.  
The Drinking Water Standards do not directly apply to the discharge, but are mentioned 
for comparison and explanation of the Groundwater Quality Standards. 
 
ANTI-DEGRADATION POLICY 
 
The state of Washington has very high quality groundwater, such that the groundwater 
often does not require treatment to be used directly for drinking water.  The goal of the 
Groundwater Standards is to maintain that high quality, and to protect it to the level of a 
drinking water source.  The intent of the regulation is to prevent degradation of 
groundwater quality beyond existing background conditions.  Degradation above 
background levels can only be allowed when “an overriding consideration of the public 
interest will be served,” and “all contaminants have been provided with all known, 
available, and reasonable methods of prevention, control and treatment (AKART) prior to 
entry.”  This policy is known as “anti-degradation.”  The policy of anti-degradation often 
becomes the prime determinant of what can be discharged to groundwater. 
 
As stated above, the Groundwater Standards contain numerical criteria that cannot be 
exceeded in groundwater (with the exception of natural causes) and that are comparable 
to the numerical criteria established for drinking water.  The most significant standard for 
wastewater disposal is for nitrate, which is 10 mg/L.  The Groundwater Standards do not 
allow a discharge to cause an increase in nitrate, or any other parameter, in the 
groundwater up to the value cited in the groundwater quality criteria.  Quite to the 
contrary, as previously mentioned, the intent is to maintain the water quality that is 
present prior to the onset of the discharge (i.e., the background water quality). 
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The background water quality would be the quality of a sample taken upgradient of the 
discharge area.  In essence, the intent of the Groundwater Standards is to maintain the 
quality of the groundwater downgradient of the discharge area at the same quality as the 
upgradient groundwater.  This policy is known as the “Antidegradation Policy”, which is 
found in WAC 173-200-030.  Section (2)(a) and (c) of this policy is reiterated as follows: 

 
(a) Existing and future beneficial uses shall be maintained and protected and 

degradation of groundwater quality, that would interfere with or become 
injurious to beneficial uses, shall not be allowed. 

 
(c) Whenever groundwaters are of a higher quality than the criteria assigned 

for said waters, the existing water quality shall be protected, and 
contaminants that will reduce the existing quality thereof shall not be 
allowed to enter such waters.  Exceptions to this standard can be issued in 
those instances where it can be demonstrated to the department’s 
satisfaction that: (i) An overriding consideration of the public interest will 
be served; and (ii) All contaminants proposed for entry into said 
groundwater shall be provided with all known, available, and reasonable 
methods of prevention, control, and treatment prior to entry.     

 
In actuality, most waste discharges to the groundwater will result in an increase in 
contaminants above the level of the background water quality in the area downgradient of 
the discharge.  When this occurs, Ecology must make a determination of what constitutes 
degradation and impact to beneficial use, what constitutes an overriding consideration of 
the public interest, and what constitutes all known, available, and reasonable methods of 
prevention, control, and treatment (AKART) for the effluent discharge. 
 
DESIGN REQUIREMENTS  
 
Nitrogen is the major parameter of concern with the discharge of treated wastewater into 
groundwater.  Nitrate nitrogen (NO3-N) is the form of nitrogen of highest concern 
because of its potential impact on human health.  The groundwater standard for nitrate is 
10 mg/L, the same as the current drinking water standard.  Nitrate is a highly soluble and 
mobile species.  If it is not taken up in the root zone, it will readily migrate to 
groundwater.  Reduced forms of nitrogen, such as organic nitrogen and ammonia, are 
readily oxidized to nitrate.  Therefore, reduction of total nitrogen to less than 10 mg/L 
prior to groundwater discharge is generally recommended.  To be accepted as AKART, 
treatment technologies for wastewater effluent discharges to groundwater must be 
capable of reducing total nitrogen in the discharge to less than 10 mg/L. 
 
In situations where the background nitrate level is low (i.e., less than 0.5 mg/L), Ecology 
will generally seek to limit the downgradient increase in nitrate to no more than 2 to 
3 mg/L.  This higher nitrate limitation is viewed as not resulting in degradation of 
beneficial uses.  Increases significantly above this level would be required to demonstrate 
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that there is a significant “overriding consideration of the public interest” that will be 
served by the project.  As a result, when designing a disposal system with such as a 
drainfield or sprayfield, nitrogen loading must be evaluated along with hydraulic loading 
to determine area requirements. 
 
HYDROGEOLOGICAL SITE INVESTIGATION  
 
The proponent of a discharge to groundwater would be required to perform a 
hydrogeological evaluation of the proposed discharge area.  The evaluation must include 
the following elements: 
 

• Soil investigation (test pits) 
• Monitoring well installation 
• Aquifer testing and characterization 
• Groundwater sampling 
• Hydrogeologic analysis 
• Site characterization and monitoring report 

 
Soil samples should be analyzed for parameters such as grain size, pH, salinity, organic 
content, and cation exchange capacity.  The groundwater would need to be evaluated to 
establish background water quality.  The groundwater should be tested for parameters 
such as nitrogen compounds (i.e., nitrate, TKN, ammonia), BOD5, total dissolved solids 
(TDS), total suspended solids (TSS), coliform, alkalinity, chloride, sulfate, iron, 
manganese, pH, conductivity and temperature. 
 
GROUNDWATER MODELING 
 
Modeling of the proposed discharge would be required to evaluate the necessary 
discharge area and to estimate potential impacts to groundwater, primarily with respect to 
nitrate loading.  The model would estimate annual nitrogen loads infiltrating from the 
discharge area, and then estimate the resulting nitrate-nitrogen concentration in 
groundwater when nitrate from the infiltrating source is added to background 
concentrations. 
 
STATE WASTE DISCHARGE PERMIT 
 
As stated previously, Ecology implements the Groundwater Standards through issuance 
of a State Waste Discharge Permit.  The permit details the effluent limits, monitoring 
requirements, and special conditions.  Procedures for issuance of a State Waste Discharge 
Permit are presented in Chapter 173-216 WAC. 
 
It is anticipated that monitoring would be required for a groundwater recharge project in 
order to ascertain impacts and to ensure there is no significant degradation.  Ongoing 
monitoring requirements would be established by Ecology in the State Waste Discharge 
Permit.  Parameters that would generally be monitored under a State Waste Discharge 
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Permit include the following:  
 

• Nitrate 
• Total Kjeldahl Nitrogen (TKN) 
• Ammonia 
• Biological oxygen demand (BOD) 
• Total dissolved solids (TDS) 
• Total suspended solids (TSS) 
• Total coliform bacteria 
• Calcium 
• Potassium 
• Sodium 
• Bicarbonate 
• Carbonate 
• Chloride 
• Sulfate 
• Iron 
• Manganese 

 
The following field parameters would also be measured in the groundwater and reported 
to the Department: 
 

• pH 
• Conductivity  
• Dissolved oxygen 
• Temperature  

 
SURFACE WATER DISCHARGE 
 
A discharge to surface water is regulated by the Washington Department of Ecology 
(Ecology), which implements the Clean Water Act under delegation from the 
Environmental Protection Agency.  Permitting of a surface water discharge would also 
involve the Washington Department of Fish and Wildlife (WDFW).  For marine water 
discharge, permitting and regulatory oversight would involve the Washington 
Departments of Natural Resources (DNR) and Health (DOH), as well.  In the Hood Canal 
area, only the Skokomish River and Hood Canal have sufficient volume of riverine or 
tidal mixing flow to serve as receiving water bodies for treated effluent.  However, 
extensive receiving water studies would be required for a discharge to either of these 
water bodies.  In addition, increasing concerns about protection of shellfish resources and 
oxygen depletion would indicate that use of these water bodies for effluent of any quality 
from any point source is unlikely.  
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WASHINGTON DEPARTMENT OF ECOLOGY 
 
Ecology regulates surface water discharges of wastewater effluent under the Clean Water 
Act through the issuance of National Pollutant Discharge Elimination System (NPDES) 
permits.  Procedures for the issuance of an NPDES permit are presented in 
Chapter 173-220 WAC.  The state regulation that implements the Clean Water Act, 
Chapter 173-201A WAC, the Surface Water Quality Standards, is administered through 
the issuance of NPDES permits. 
 
WATER QUALITY STANDARDS FOR SURFACE WATERS OF THE STATE 
OF WASHINGTON, CHAPTER 173-201A WAC 
 
Description of Regulations 
 
WAC 173-201A establishes water quality standards for the State of Washington.  The 
State adopted revised water quality standards on July 1, 2003.  The standards are based 
on two objectives: protection of public health and enjoyment, and protection of fish, 
shellfish, and wildlife.  For each surface water body in the state, the revised standards 
assign specific uses, such as aquatic life, recreation or water supply uses.  Water quality 
standards have been developed for each use, for parameters such as fecal coliform, 
dissolved oxygen, temperature, pH, turbidity, and toxic, radioactive, deleterious 
substances.   
 
The water uses that are defined in the standards for marine waters are:  
 

Aquatic life uses
• Extraordinary quality 
• Excellent quality 
• Good quality 
• Fair quality 
Shellfish harvesting 
Recreational uses 
• Primary contact recreation 
• Secondary contact recreation 
Miscellaneous uses 
• Wildlife habitat 
• Harvesting 
• Commerce and navigation 
• Boating 
• Aesthetics 
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Water Quality Classification 
 
Hood Canal is classified in WAC 173-201A-612 as having the following uses in the 
segment of concern: 
 

• Aquatic life use: Extraordinary Quality-salmonid and other fish migration, 
rearing,  

• Recreation use: Primary contact recreation 
• Miscellaneous uses: All (wildlife habitat, commerce and navigation) 

 
The water quality standards also have narrative criteria regarding toxic, radioactive, 
otherwise deleterious materials, or materials that impair aesthetics.  These materials are 
prohibited in concentrations that affect aquatic life, human health or impair aesthetics. 
 
Numeric criteria for 29 toxic substances are listed in WAC 173-201A-040.  Criteria are 
listed on both an acute and chronic basis and for certain substances (e.g., metals, chlorine, 
and ammonia), the criteria must be calculated as a function of receiving water pH, 
hardness, and whether salmonids are present. 
 
The water quality standards allow for variances and site-specific criteria to be developed 
in individual cases. 
 
To remove a use from the list of uses for which a water body is protected, a use 
attainability analysis (UAA) must be performed.  The UAA must demonstrate that the use 
does not exist in the water body or would not be attainable.  The proposed change to the 
assigned uses must be consistent with Federal laws and subject to a public involvement 
process including consultations with tribes. 
 
The goal of the surface water quality standards is to maintain existing beneficial uses of 
surface water by preventing degradation of existing water quality.  However, some 
allowances are made for discharges into surface water that enable a temporary or 
mitigated degradation to occur.  These allowances are made by determining the 
assimilative capacity of the receiving water and establishing mixing zones. 
 
Mixing Zones.  Mixing zones may be granted when water quality criteria cannot be 
achieved by the wastewater treatment process.  Before a mixing zone is granted, the 
discharger is required to apply AKART (“all known, available, and reasonable methods 
of prevention, control, and treatment”) prior to discharge.  AKART represents the most 
current methodology that can be reasonably required for preventing, controlling, or 
treating the pollutants in the discharge. 
 
The mixing zone is that portion of the water body where the discharge mixes with the 
receiving water, thereby resulting in dilution.  If a mixing zone is granted, water quality 
standards may be exceeded within the mixing zone.  However, at the outer limit of the 
mixing zone, water quality standards must be met.  For toxic substances, the standards 
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include acute and chronic toxicity criteria that may result in both acute and chronic 
mixing zones. 
 
Assimilative Capacity.  Assimilative capacity describes the surface water's ability to 
accept pollutant loadings without a permanent degradation of water quality and 
impairment of beneficial uses.  Ecology conducts waste load capacity studies for 
watersheds across the state.  The studies are used to determine the assimilative capacity 
of the water body for various pollutants such as BOD5, chlorine, ammonia, metals, etc.  
For example, the assimilative capacity of a surface water with respect to BOD5 will be 
based on the mass of an oxygen-depleting substance (e.g., organic matter and ammonia) 
that can be discharged into a surface water without depleting dissolved oxygen to levels 
that would be detrimental to aquatic life. 
 
Technology-Based Versus Water Quality-Based Standards.  Treatment of discharges to 
surface water from wastewater treatment facilities are required to meet minimum 
“technology-based” standards for secondary treatment as presented in 
Chapter 173-221-040 WAC.  The secondary treatment standards are presented in 
Table 4-11. 
 

TABLE 4-11 
 

Secondary Standards for Wastewater Treatment 
 

Parameter Monthly Average Weekly Average 
BOD5 30 mg/L(2) 45 mg/L 
TSS 30 mg/L(2) 45 mg/L 

Fecal Coliform(1) 200/100 ml 400/100 ml 
pH Between 6.0 and 9.0 

(1) Geometric average. 
(2) Monthly average removal cannot be less than 85 percent. 

 
If these minimum limits are not sufficient for the discharge to meet the “water 
quality-based” standards established in WAC 173-201A, more stringent limits and/or 
additional limits must be set by Ecology.  Limits for toxic compounds, such as ammonia 
and chlorine, are always determined using water quality-based standards, since they are 
not addressed in the secondary standards. 
 
Parameters of Concern.  The primary parameters of concern in a wastewater surface 
water discharge are dissolved oxygen, temperature, nitrogen, phosphorous, and chlorine.  
Dissolved oxygen is critical for the viability of aquatic life in the receiving water.  
Dissolved oxygen can be depleted through the process of breaking down of organic 
matter and the conversion of ammonia-nitrogen to nitrate-nitrogen.  Ammonia and 
chlorine are toxic to fish and other aquatic life at levels above the water quality criteria.  
Elevated temperature is detrimental and even fatal to aquatic life and results in lower 
dissolved oxygen levels. 
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NPDES PERMIT 
 
A project to discharge to surface water would require an NPDES Permit from Ecology.  
As stated previously, the procedures for issuance and administration of NPDES permits 
are presented in Chapter 173-220 WAC.  The NPDES permit would include discharge 
limits for the effluent discharge, as well as operation, monitoring, and reporting 
requirements.  The discharge limits would be developed based on the water quality 
classification of the water body receiving the discharge.  Hood Canal is the water body of 
concern for this report. 
 
Hood Canal is classified as Class AA, extraordinary, according to Chapter 173-201A.  
The water quality standards for Class AA marine water were presented in Chapter 2.  
Currently, there is only one point source wastewater effluent discharge to Hood Canal, 
that being Alderbrook Inn Resort, which was permitted in 1991.  Ecology staff have 
stated that no new point source discharges to Hood Canal would be allowed due to 
historical water quality problems and potential shellfish impacts, particularly in Lower 
Hood Canal.  However, there is no known official written policy to that effect. 
 
WASHINGTON DEPARTMENT OF FISH AND WILDLIFE 
 
In-stream work such as construction of a wastewater effluent outfall into freshwater or 
marine water requires a Hydraulic Project Approval (HPA) permit from the Washington 
Department of Fish and Wildlife (WDFW).  Over the past ten years or more, WDFW has 
closely scrutinized the issuance of HPA permits in order to limit potential impacts to 
fisheries, shellfish, and other aquatic life.  Application for an HPA permit for a marine 
water discharge would require documentation to show that an upland discharge was not 
feasible.  It is believed that WDFW would take a very strong stance against issuance of 
an HPA permit for any proposed discharge to Hood Canal. 
 
WASHINGTON DEPARTMENT OF HEALTH  
 
The Washington Department of Health (DOH) is responsible for protecting the public 
safety and health with regard to potential impacts to surface waters or shellfish resources.  
If a surface water discharge has the potential to impact shellfish resources, DOH must 
establish a closure area where commercial harvest would be prohibited and recreational 
harvest would be discouraged.  If there is a discharge to a freshwater body that flows into 
a marine water, the potential for public health impacts must also be assessed. 
 
WASHINGTON DEPARTMENT OF NATURAL RESOURCES 
 
The Washington Department of Natural Resources (DNR) is responsible for the 
administration and sale of state shellfish and other aquatic resources for the state of 
Washington.  If these resources are impacted due to a freshwater or marine effluent 
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outfall (i.e., a closure zone is established by DOH), DNR will seek monetary 
compensation from the discharger. 
 
WATER REUSE 
 
The legislation authorizing water reuse in the state of Washington, Chapter 90.46 RCW 
(Revised Code of Washington), the Reclaimed Water Use Act, was passed in 1992.  The 
intent of this initial legislation was to encourage the use of reclaimed water while 
assuring the health and safety of the public and the protection of the environment.  The 
underlying belief was that implementing water reuse would enable the state to use its 
water resources in the best interest of present and future generations.  The basic premise 
for reclamation is that the water must be used for direct, beneficial purposes. 
 
The legislation was amended in 1995 to provide for non-consumptive uses of reclaimed 
water such as groundwater recharge, streamflow augmentation, and wetland 
augmentation.  The 1995 amendment also clearly established that reclaimed water is no 
longer to be considered wastewater.  Reclaimed wastewater would be classified as a 
water resource. 
 
Chapter 90.46 RCW required the Washington Departments of Health (DOH) and 
Ecology (Ecology) to jointly develop interim standards for the implementation of water 
reclamation and reuse.  The interim standards were issued in 1994, and the Water 
Reclamation and Reuse Standards (Reuse Standards) became final in 1997.  The Reuse 
Standards are the primary guidance provided for the development of water reclamation 
projects.  
 
The use of reclaimed water must also meet the applicable water quality standards.  An 
application to a surface water body is required to comply with the Surface Water Quality 
Standards (WAC 173-201A).  Likewise, an application of reclaimed water to 
groundwater is required to comply with the Groundwater Quality Standards 
(WAC 173-200).  Ecology and DOH have a memorandum of understanding (MOU) that 
outlines responsibility for review and permitting of reclaimed water projects.  Both 
agencies will review and approve a reclaimed water project. 
 
WATER RECLAMATION AND REUSE STANDARDS 
 
The Reuse Standards apply to reclaimed municipal wastewater that is utilized for a direct 
beneficial use.  The primary focus of the Reuse Standards is to provide for the protection 
of public health.  The standards require the reclaimed water to be continuously and 
reliably treated.  As a result, a high level of redundancy and reliability must be provided 
with each water reclamation facility. 
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TREATMENT CLASSIFICATIONS 
 
The Reuse Standards classify reclaimed water based on the level of treatment the water 
receives.  The classification is dependent upon the degree of stabilization and disinfection 
provided by the treatment process prior to any reuse application.  There are four 
classifications for reclaimed water, Class A, B, C and D, with Class A being the highest.  
The treatment requirements for these four classes are presented in Table 4-12.  
 
Based on the requirement of a higher level of treatment, Class A water has the most reuse 
potential and the fewest restrictions on its use.  For reclaimed water to be classified as 
Class A, it must have been continuously oxidized, which is essentially the equivalent of 
secondary wastewater treatment, and continuously coagulated and filtered, which is 
similar to conventional drinking water treatment.  Finished water turbidity must not 
exceed a monthly average of 2 NTU and cannot exceed 5 NTU at any time.  The 
reclaimed water must also be highly disinfected, meeting a 7-day median value of < 2.2 
total coliform per 100 milliliters (100 ml) with no single sample exceeding 23 total 
coliform per 100 ml. 
 

TABLE 4-12 
 

Reclaimed Water Classification Requirements 
 

Disinfection(4)-

(Total Coliform Density) 
 
 

Reuse 
Class 

 
 

Continuously 
Oxidized(1)

 
 

Continuously 
Coagulated(2)

 
 

Continuously 
Filtered(3)

7-Day Median 
Value 

Single 
Sample 

A YES YES YES <2.2/100 m1 23/100 ml
B YES NO NO <2.2/100 m1 23/100 ml 
C YES NO NO <23/100 ml 240/100 ml 
D YES NO NO <240/100 ml no standard 

(1) Continuous Oxidation.  Oxidized wastewater is defined as wastewater in which the organic matter 
has been stabilized.  The concentration of five-day biochemical oxygen demand (BOD5) and total 
suspended solids (TSS) cannot exceed 30 mg/L on a monthly average basis.  The wastewater must 
be non-putrescable, i.e., no foul smell, and must contain dissolved oxygen. 

(2) Continuous Coagulation.  Coagulated wastewater is defined as an oxidized wastewater in which 
colloidal and finely divided suspended matter have been destabilized and agglomerated prior to 
filtration by the addition of chemicals or an equally effective method. 

(3) Continuous Filtration.  Filtered wastewater is defined as an oxidized, coagulated wastewater that 
has been passed through natural undisturbed soils or filter media, such as sand or anthracite.  The 
resulting turbidity, as determined by an approved laboratory method, cannot exceed an average 
operating turbidity of 2 nephelometric turbidity units (NTU) on a monthly average basis.  The 
turbidity cannot exceed 5 NTU at any time.  The turbidity must be monitored continuously. 

(4) Disinfection.  Disinfected wastewater is defined as wastewater in which pathogenic organisms 
have been destroyed by physical, chemical or biological means.  Disinfection standards generally 
use coliform density as the representative measure of pathogen destruction.   
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Classes B, C, and D, respectively, are of lesser quality than Class A, based on lesser 
levels of treatment received.  The primary differences of these classes from Class A are 
elimination of the coagulation and filtration requirement and decreasing disinfection 
requirements. 
 
The classification requirements are “performance-based”.  This means that if the 
designated levels of treatment are performed on the reclaimed water and the water meets 
the designated water quality requirements, the reclaimed water is accepted or classified as 
the corresponding class of reclaimed water.  Based on its reclaimed water classification, 
it is then accepted as safe for uses identified as requiring the corresponding class of 
reclaimed water.  Further verification of the safety of the reclaimed water is not required, 
e.g., pathogen testing.  This acceptance of public safety is based on extensive research of 
the public health effects of various treatment levels and uses of reclaimed water. 
 
POTENTIAL USES 
 
The Reuse Standards identify approved uses for reclaimed water and the class of 
treatment necessary for application to various uses.  Potential uses are presented in 
Table 4-13, along with the classification of reclaimed water necessary for each use.  The 
list is not considered comprehensive, other proposed uses can be evaluated on a 
case-by-case basis.  The primary factor to be considered is the potential for impact to 
public health.  Therefore, the higher the potential for public contact with the reclaimed 
water, the higher the classification that will be required.  Streamflow augmentation and 
groundwater recharge are also potential uses of reclaimed water not included in 
Table 4-13.  Streamflow augmentation and groundwater recharge projects must meet the 
applicable water quality standards for surface water and groundwater, as well as the 
Reuse Standards. 
 
Fish Hatchery.  Both Class A and Class B reclaimed water may be used by fish 
hatcheries as an acceptable water supply for the fish hatchery basins.  The only difference 
between Class A and Class B, discussed above, is that Class B reclaimed water is not 
required to be continuously coagulated and filtered.  Class B reclaimed water must still 
meet the same disinfection requirements as Class A.  Experience has shown that the 
disinfection requirements are difficult to meet without some level of either conventional 
or membrane filtration.  
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TABLE 4-13 
 

Reclaimed Water Potential Uses and Classification Requirements 
 

Class of Reclaimed Water Required  
Use Class A Class B Class C Class D

Irrigation of Non-Food Crops 
Trees and fodder, fiber, and seed crops YES YES YES YES 
Sod, ornamental plants for commercial use, pasture 
to which milking cows or goats have access 

YES YES YES NO 

Irrigation of Food Crops 
Spray Irrigation:     
All food crops YES NO NO NO 
Food crops which undergo physical or chemical 
processing sufficient to destroy all pathogenic 
agents 

YES YES YES YES 

Surface Irrigation:     
Food crops where there is no reclaimed water 
contact with edible portion of crop 

YES YES NO NO 

Root crops YES NO NO NO 
Orchards and vineyards YES YES YES YES 
Food crops which undergo physical or chemical 
processing sufficient to destroy all pathogenic 
agents 

YES YES YES YES 

Landscape Irrigation 
Restricted access areas (e.g., cemeteries, freeway 
landscaping) 

YES YES YES NO 

Open access areas (e.g., golf courses, parks, 
playgrounds, etc.) 

YES NO NO NO 

Impoundments 
Landscape impoundments YES YES YES NO 
Restricted recreational impoundments YES YES NO NO 
Nonrestricted recreational impoundments YES NO NO NO 
Fish Hatchery Basins YES YES NO NO 
Decorative Fountains YES NO NO NO 
Flushing of Sanitary Sewers YES YES YES YES 
Street Cleaning 
Street sweeping, brush dampening YES YES YES NO 
Street washing, spray YES NO NO NO 
Washing of Corporation Yards, Lots, and 
Sidewalks 

YES YES NO NO 

Dust Control (Dampening Unpaved Roads, 
Other Surfaces) 

YES YES YES NO 
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TABLE 4-13 – (continued) 
 

Reclaimed Water Potential Uses and Classification Requirements 
 

Class of Reclaimed Water Required  
Use Class A Class B Class C Class D

Dampening of Soil for Compaction 
(Construction, Landfills, etc) 

YES YES YES NO 

Water Jetting for Consolidation of Backfill 
Around Pipelines 

    

Pipelines for reclaimed water, sewage, storm 
drainage, gas, electrical 

YES YES YES NO 

Fire Fighting and Protection 
Dumping from aircraft YES YES YES NO 
Hydrants or sprinkler systems in buildings YES NO NO NO 
Toilet and Urinal Flushing YES NO NO NO 
Ship Ballast YES YES YES NO 
Washing Aggregate and Making Concrete YES YES YES NO 
Industrial Boiler Feed YES YES YES NO 
Industrial Cooling 
Aerosols or other mist not created YES YES YES NO 
Aerosols or other mist created (e.g., cooling towers, 
spraying) 

YES NO NO NO 

Industrial Process 
Without exposure of workers YES YES YES NO 
With exposure of workers YES NO NO NO 
 
Approval for a proposal to use reclaimed water at a fish hatchery would be required from 
WDFW, as well as Ecology and DOH.  It is anticipated that the use of reclaimed water at 
the fish hatchery would be permitted under an NPDES permit, since the ultimate fate of 
the reclaimed water would be to surface water.  The permit would include reclaimed 
water requirements, as well as monitoring requirements.  The primary parameters of 
concern for the use of reclaimed water at a fish hatchery would be ammonia, dissolved 
oxygen, and pathogens.  The permit would address these and other parameters of concern 
through reclaimed water quality limits established in the permit.  
 
Streamflow Augmentation.  Reclaimed water may be discharged to surface water to 
provide flow augmentation to a stream for flow enhancement, fish and wildlife habitat, 
irrigation supply, or water right replenishment or transfer.  A beneficial use of the 
reclaimed water must be established for the project to be accepted as a streamflow 
augmentation project.  Discharge of reclaimed water for the purpose of streamflow 
augmentation must comply with Chapter 173-201A WAC, the Surface Water Quality 
Standards.  Additional information about compliance with the Surface Water Quality 
Standards is presented previously in the chapter.  A streamflow augmentation project 
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would require review and approval by WDFW.  If instream work was necessary, a 
Hydraulic Project Approval (HPA) from WDFW might also be required. 
 
The use of reclaimed water for streamflow augmentation would be permitted under an 
NPDES permit issued to Mason County from the Department of Ecology.  The permit 
would include reclaimed water requirements, as well as monitoring requirements.  
Similar to use of reclaimed water in fish hatcheries, the primary parameters of concern 
would be ammonia, dissolved oxygen, and pathogens.  The permit would address these 
and other parameters of concern through reclaimed water quality limits established in the 
permit. 
 
Groundwater Recharge.  Chapter 90.46 RCW identifies groundwater recharge as an 
allowable and desirable use of reclaimed water.  Groundwater recharge involves the 
application of reclaimed water in volumes over and above that required for irrigation 
needs, for the purpose of replenishing groundwater sources.  Reclaimed water may be 
used to recharge groundwater by surface percolation or through direct injection.  
 
Treatment.  In order to be used for groundwater recharge by surface percolation, the 
reclaimed water must meet Class A treatment criteria.  Also, the treatment process must 
include an additional step to reduce nitrogen prior to the final discharge to groundwater.  
The basic water quality requirement is that the reclaimed water must meet the 
groundwater recharge criteria, which are defined in the Reuse Standards as the equivalent 
of the DOH Drinking Water Standards.  A major contaminant of concern in groundwater 
recharge is nitrate nitrogen (NO3-N).  Therefore, the treatment process provided must be 
capable of reducing nitrogen content in the final reclaimed water to the level required by 
the groundwater recharge criteria, i.e., 10 mg/L. 
 
As stated previously, groundwater recharge projects must also be in compliance with the 
state’s groundwater regulation, Chapter 173-200 WAC.  The regulation contains 
groundwater quality criteria that are to be met in the saturated zone.  The groundwater 
quality criteria are very similar to the Drinking Water Standards, and subsequently, 
similar the groundwater recharge criteria mentioned above.  Chapter 90.46 RCW, 
however, includes language that allows additional flexibility for the use of reclaimed 
water.  The legislation states that reclaimed water may be applied to groundwater if the 
reclaimed water meets the “groundwater recharge criteria.”  The groundwater recharge 
criteria are defined in RCW 90.46 as “contaminant criteria found in the drinking water 
quality standards adopted by the State Board of Health.”  This allowance, in effect, 
supercedes the anti-degradation policy stated in the Groundwater Quality Standards.  
When reclaimed water is used to recharge groundwater by surface spreading, it is only 
necessary that the application not cause the DOH Drinking Water Standards to be 
exceeded in the groundwater that is being recharged.  This is a less stringent requirement 
than the anti-degradation policy presented under the Groundwater Standards. 
 
Direct injection is permitted to a drinking water aquifer as well as a non-drinking water 
aquifer.  The treatment criteria for direct injection, particularly to a drinking water 
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aquifer, require additional treatment beyond that required to produce Class A reclaimed 
water.  Since direct injection will not be evaluated in this study, it will not be discussed 
further. 
 
Permitting.  Recharge of groundwater with reclaimed water would require a State Waste 
Discharge Permit issued by Ecology.  Ecology may also require the development of a 
groundwater monitoring program to ensure degradation does not occur.  Application of 
Class A reclaimed water to land for the purpose of irrigation, if applied at agronomic 
rates with no intent to recharge the groundwater, does not require a permit or a 
groundwater monitoring program. 
 
The parameters of major concern with the reuse of reclaimed water are nitrogen and 
pathogenic bacteria.  The Reuse Standards require treatment equivalent to Class A 
reclaimed water for groundwater recharges by surface percolation.  This treatment level 
is expected to ensure that pathogen levels in the groundwater will not exceed drinking 
water standards (<1 total coliform/100 ml).  
 
DESIGN CONSIDERATIONS 
 
Along with the treatment criteria previously discussed, the Reuse Standards and 
Ecology’s Criteria for Sewage Works Design (revised 1998) contain requirements for 
providing reliability and additional protection of public health.  The design considerations 
defined in these documents are discussed below. 
 
RELIABILITY CRITERIA 
 
The level of treatment reliability required for water reclamation facilities is a major 
difference from conventional wastewater treatment.  The Reuse Standards require 
continuous compliance, which means that the treatment standard must be met on a 
continuous basis or the treated water cannot be used as reclaimed water. 
 
Operation and Reliability Requirements.  The Reuse Standards contain a number of 
operational and reliability requirements for the water reclamation facility.  Several key 
requirements are summarized below: 
 

• Equipment and process failures must be signaled by an alarm condition. 
 
• Emergency storage or disposal must be provided in the event of plant 

failure. 
 
• Bypassing of treatment facilities to the point of use is not allowed for 

untreated or partially treated water. 
 
• Stand-by power supply must be provided for alarms and automatic 

actuating valves and other equipment and devices necessary to provide 
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immediate short-term disposal or storage upon failure of any treatment 
system component.  

 
• Operators must be certified to the levels required of municipal wastewater 

treatment plants with knowledge of similar process equipment. 
 
• Operating records must be provided to DOH, as well as Ecology. 

 
Redundant Process Equipment and Units.  Short-term storage or an alternative disposal 
system must be provided.  For example, an outfall must be provided for use in situations 
where the reclaimed water cannot be used due to bad weather, reduced demand, etc.  
Provision must also be made for storage or disposal of water that does not meet the 
treatment and water quality criteria, perhaps due to a treatment upset, equipment failure, 
etc.  If the facility does not have an outfall discharge or some other disposal alternative, 
emergency storage must be provided for at least 20 days of flow.  Diversion to a different 
type of reuse requiring a lesser quality of reclaimed water is also possible if the quality is 
sufficient for that particular use.  Storage areas must be equipped with pumps and valving 
to route the inadequately treated water back through the reclamation facility once it is 
operating properly.  
 
REUSE AREA CRITERIA 
 
Class A water is approved for all identified uses of reclaimed water with the exception of 
direct aquifer recharge through groundwater injection.  Class A reclaimed water has no 
public health limitations on its use, with the exception that it cannot be used for potable 
drinking water. 
 
Setbacks from Potable Water Systems.  The Reuse Standards establish criteria for siting 
and identifying water reclamation projects and their facilities.  Water reclamation storage 
facilities, valves, and piping must be clearly labeled and adequate measures must be 
taken to prevent cross connections between potable water and reclaimed water lines.  
Minimum separation distances between reclaimed water lines and potable water lines are 
similar to those required for sewer lines.  A minimum horizontal separation of 10 feet and 
a minimum vertical separation of 18 inches must be maintained between the two lines. 
 
The Reuse Standards also include setback requirements for the four classifications of 
reclaimed water.  Setback distances are required from potable water supply pipelines, 
wells, property lines, water bodies, etc.  Distances vary depending on the class of 
reclaimed water.  The Class A reclaimed water has the smallest setback requirements of 
the four classes.  Table 4-14 summarizes setback requirements for water reclamation 
facilities. 
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TABLE 4-14 
 

Setback Distances for Reclaimed Water 
(in feet) 

 
Minimum Distance to Potable Water Well 

Reclaimed Water Use/Facility Class A Class B Class C Class D
Spray or Surface irrigation 50 50 100 300 
Unlined storage pond or impoundment 500 500 500 1000 
Lined storage pond or impoundment 100 100 100 200 
Pipeline  50 100 100 300 
Minimum distance between irrigation area and 
public areas 

0 50 50 100 

 
Cross Connection Control Requirements.  The proponent of a water reuse program is 
required to establish a cross-connection control and inspection program consistent with 
WAC 246-290-490 to prevent contamination of the potable water supply.  The program 
must be developed in coordination with the potable water supplier and be reviewed and 
approved by DOH.  Documentation must address cross-connection control equipment, 
oversight responsibilities, and operation, inspection, and testing activities.  
 
All valves, piping, outlets, and storage facilities in the reclaimed water system must be 
clearly identified as containing reclaimed water with a warning against use as drinking 
water.  The public must be provided notification of the use of reclaimed water at all use 
areas with signs, written notices, or other methods. 
 
Residual Chlorine Requirements for Distribution System Protection.  The Reuse 
Standards recommend that a chlorine residual of 0.5 mg/L be maintained during 
conveyance from the reclamation plant to the use area.  This provision is meant as an 
operation and maintenance measure to prevent biological growth in the pipeline and 
sprinkler heads.  If this requirement would be detrimental to the end user (e.g., a fish 
hatchery), then the requirement may be waived. 
 
Monitoring Requirements.  A permit for the reclaimed water project will outline 
monitoring requirements for the Class A water reclamation facility.  Due to the need for 
continuous compliance with the Class A criteria, frequent monitoring of the product 
water for total coliform, TSS, and turbidity are required.  Total coliform and TSS in the 
product water must be sampled and tested daily; turbidity must be recorded continuously 
and monitored a minimum of every four hours.  Generally, nitrogen compounds such as 
ammonia, nitrate, and TKN are required to be monitored monthly.  Phosphorous 
monitoring may be required if the reclaimed water is being utilized for streamflow 
augmentation. 
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WATER RIGHTS 
 
The Department of Ecology has indicated that the water rights to reclaimed water belong 
to the entity producing the reclaimed water.  The Reuse Standards require proponents of 
groundwater recharge projects to provide information on the intended water rights status 
(i.e., artificial storage or abandonment) of the reclaimed water.  All reclaimed water 
projects must be addressed in the proponent’s comprehensive water plan. 
 
FEDERAL AND STATE STATUTES, REGULATIONS AND PERMITS 
 
In this section, some of the various state and federal laws that may affect wastewater 
management are discussed, as well as other relevant permits, programs, and regulations. 
 
FEDERAL CLEAN WATER ACT 
 
The Federal Water Pollution Control Act is the principal law regulating the water quality 
of the nation’s waterways.  Originally enacted in 1948, it was significantly revised in 
1972 and 1977, when it was given the common title of the “Clean Water Act” (CWA).  
The CWA has been amended several times since 1977.  The 1987 amendments replaced 
the Construction Grants program with the State Revolving Fund (SRF), which provides 
low-cost financing for a range of water quality infrastructure projects. 
 
The National Pollutant Discharge Elimination System (NPDES) is established by Section 
402 of the CWA and subsequent amendments.  The Department of Ecology (Ecology) 
administers NPDES permits for the United States Environmental Protection Agency 
(EPA) with the exception of Tribal lands.  Most NPDES permits have a 5-year life span 
and place limits on the quantity and quality of pollutants that may be discharged.  NPDES 
permits granted under Phase I of the CWA are required for point source discharges, 
including wastewater discharges to surface waters from municipal wastewater treatment 
facilities. 
   
Section 303 of the CWA established the Total Maximum Daily Load (TMDL) program.  
Under this program, states must establish a list of water bodies that will not achieve water 
quality standards even with “all known available and reasonable technology (AKART)” 
in place.  In such situations, Ecology conducts a TMDL analysis to determine the 
capacity of the water body to absorb pollutants and allocates pollutant loads among point 
and nonpoint discharges.   
 
Section 307 of the CWA established the National Pretreatment Program.  This program is 
designed to protect publicly owned treatment works (POTWs) and limits the amount of 
industrial or other non-residential pollutant discharged to municipal sewer systems. 
 
A 401 Water Quality Certification is required under the CWA for any activity that may 
result in discharge to surface waters including excavation activities that occur in streams, 
wetlands, or other waters of the nation.  The USEPA has delegated 401 Certification to 
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the Department of Ecology. 
 
Section 404 of the CWA regulates discharges of fill or dredged materials in wetlands, 
including any related draining, flooding, and excavation.  Pipeline and pump station 
projects in wetlands will require a Section 404 permit, in addition to any related local 
permits.  In most cases, activities impacting greater than 1/3 of an acre will also require a 
Section 401 Certification. 
 
FEDERAL ENDANGERED SPECIES ACT 
 
On March 16, 1999, the National Marine Fisheries Service (NMFS) listed the Puget 
Sound Chinook as “threatened” under the Endangered Species Act (ESA).  In 1999, the 
United States Fish and Wildlife Service (USFWS) listed the Bull Trout as “threatened.”  
ESA listings are expected to significantly impact activities that affect salmon and trout 
habitat, such as water use, land use, construction activities, and wastewater disposal.  
Impacts to the County may include revised wasteload allocations developed under the 
Section 303 of the Clean Water Act, longer timelines for permit applications, and more 
stringent regulation of construction impacts and activities in riparian corridors.  
 
The purpose of the 1972 ESA is to “provide a means whereby the ecosystems upon 
which endangered species and threatened species depend may be conserved...”  In pursuit 
of this goal, the ESA authorizes NMFS and USFWS to list species as endangered or 
threatened, and to identify and protect the critical habitat of listed species.  USFWS has 
jurisdiction over terrestrial and freshwater plants and animals such as Bull Trout, while 
NMFS is responsible for protection of marine species including anadromous salmon.  
Under the ESA, endangered status is conferred upon “any species which is in danger of 
extinction throughout all or a significant portion of its range,” while threatened status is 
conferred upon “any species which is likely to become an endangered species within the 
foreseeable future throughout all or a significant portion of its range.”  The ESA defines 
critical habitat as the “geographical area containing physical and biological features 
essential to the conservation of the species.” 
 
Once a species is listed as endangered or threatened, the ESA makes it illegal for the 
government or individuals to “take” a listed species.  “Take” has been interpreted by the 
federal courts to include “significant modification or degradation of critical habitat” that 
impairs essential behavior patterns.  For species listed as endangered, the blanket 
prohibitions against “take” are immediate.  
 
The ESA Section 9 “take” prohibition applies to all “persons” including local public 
entities.  State and local governments may face double exposures through both their 
direct conduct and through the exercise of the regulatory authorities over activities, which 
can be construed as a “take.”   
 
Federal rules also allow threatened species to be protected through a more flexible 
Section 4(d) rule describing specific activities that are likely to result in a “take.”  The 
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draft of the Section 4(d) rule prepared by NMFS was published in the Federal Register on 
January 3, 2000 (Federal Register, Vol. 65, No. 1).  The final 4(d) rule was published in 
June 2000 and became effective January 8, 2001.  
 
The 4(d) rules may exempt certain activities from “take” liabilities and thereby offer an 
alternative mechanism by which to secure relief from potential “take” liability.  The 4(d) 
rule approves some specific existing state and local programs, and creates a means for 
NMFS to approve additional programs if they meet certain standards set out in the rule.  
NMFS published “A Citizen’s Guide to the 4(d) Rule for Threatened Salmon and 
Steelhead on the West Coast” in June 2000.  The guide introduces and explains the rule.  
The following discussion summarizes this guide.   
 
Section 4(d) requires NMFS to issue regulations deemed “necessary and admissible to 
provide for the conservation to the species.”  NMFS must establish protective rules for all 
species now listed as threatened under the ESA.  The rules need not prohibit all “take.”  
There may be an “exception” from the prohibitions on take so long as the take occurs as 
the result of a program that adequately protects the listed species and its habitat.  The 4(d) 
rule can “limit” the situations to which the take prohibitions apply.  By providing 
limitation from take liability, NMFS encourages governments and private citizens to 
adjust their programs and activities to be “salmon safe.”   
 
In order to minimize liability under the ESA, local governments must demonstrate that their land 
use regulations will not result in a prohibited “take” of a listed species, including adverse 
modification of critical habitat. 
 
It should be noted that the ESA includes a third-party citizen suit provision.  Compliance 
with the Section 4(d) rule does not, therefore, rule out legal challenges, although it is 
likely to provide greater protection from successful litigation. 
 
NATIONAL ENVIRONMENTAL POLICY ACT 
 
The National Environmental Policy Act (NEPA) was established in 1969 and requires 
federal agencies to determine environmental impacts on all projects requiring federal 
permits or funding.  Federally delegated activities such as NPDES permits or Section 401 
Certification are considered state actions and do not require NEPA compliance.  If a 
project involves federal action (through, for example, an Army Corps of Engineers 
Section 404 permit), and is determined to be environmentally insignificant, a Finding of 
No Significant Impact (FONSI) is issued, otherwise an Environmental Impact Statement 
(EIS) is required.  NEPA is not applicable to projects that do not include a federal 
component that would trigger the NEPA process.  
 
FEDERAL CLEAN AIR ACT 
 
The Federal Clean Air Act requires all wastewater facilities to plan to meet the air quality 
limitations of the region.   
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STATE STATUTES, REGULATIONS AND PERMITS 
 
STATE WATER POLLUTION CONTROL ACT 
 
The intent of the state Water Pollution Control Act is to “maintain the highest possible 
control standards to ensure the purity of all waters of the state consistent with public 
health and the enjoyment…the propagation and protection of wildlife, birds, game, fish 
and other aquatic life, and the industrial development of the state.”  Under the Revised 
Code of Washington (RCW) 90.48 and the Washington Administrative Code (WAC) 
173-240, Ecology issues permits for wastewater treatment facilities and also land 
application of wastewater under WAC 246-271. 
 
Submission of Plans and Reports for Construction of Wastewater Facilities, 
WAC 173-240 
 
Prior to construction or modification of domestic wastewater facilities, engineering 
reports and plans, and specifications must be submitted to and approved by Ecology.  
This regulation outlines procedures and requirements for the development of an 
engineering report, which thoroughly examines the engineering and administrative 
aspects of a domestic wastewater facility project.  This regulation defines a facility plan 
as described in federal regulations, 40 CFR Part 35, as an engineering report. 
 
Key provisions of WAC 173-240 are provided below: 
 

• An engineering report for a wastewater facility project must contain 
everything required for a general sewer plan unless an up-to-date general 
sewer plan is on file with Ecology. 
 

• An engineering report shall be sufficiently complete so that plans and 
specifications can be developed from it without substantial changes. 
 

• A wastewater facility engineering report must be prepared under the 
supervision of a professional engineer. 
 

• The engineering report shall include the following information (letter 
designations are taken from WAC 173-240-060; requirements that include 
those found in 40 CFR 35.917 for federal facility plan requirements are 
noted with an asterisk, “*”). 

 
(a) Name, address, phone number of owner. 
(b) Project description. 
(c) Current and projected wastewater flows and loadings. 
(d) Treatment standards. 
(e) Receiving water characteristics, including dilution zone. 
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(f) Proposed treatment and disposal process, including an evaluation 
of alternatives.* 

(g) Basic design data and calculations for each unit process. 
(h) Site availability and relationship to 25/100 flood cycles and 

residential or developed areas. 
(i) Flow diagram with hydraulic profile. 
(j) Discussion of inflow and infiltration.* 
(k) Provisions for treating industrial waste, including pre-treatment 

programs.* 
(l) Outfall analysis. 
(m) Method of final sludge disposal and alternatives considered. 
(n) Provisions for future needs. 
(o) Staffing and testing requirements. 
(p) Estimated capital and O&M costs, evaluated in terms of annual 

costs and present worth.* 
(q) A statement regarding compliance with any applicable state or 

local water quality plan. 
(r) A statement regarding compliance with the State (or National) 

Environmental Policy Act, SEPA (or NEPA) as applicable. 
 
Criteria for Sewage Works Design, Washington State Department of Ecology 
 
Ecology has published design criteria for collection systems and wastewater treatment 
plants.  While these criteria are not legally binding, their use is strongly encouraged by 
Ecology since the criteria are used by the agency to review engineering reports for 
upgrading wastewater treatment systems.  These design criteria, commonly referred to as 
the “Orange Book,” primarily emphasize unit processes through secondary treatment.  
Any expansion or modification of the Hood Canal Shoreline collection system and/or 
treatment plant will require continued conformance with Ecology criteria. 
 
Certification of Operators of Wastewater Treatment Plants, WAC 173-230 
 
Wastewater treatment plant operators are certified by the State water and wastewater 
operators’ certification board.  The operator assigned overall responsibility for operation 
of a wastewater treatment plant is defined by WAC 173-230 as the “operator in 
responsible charge.”  This individual must have State certification at or above the 
classification rating of the plant. 
 
WATER QUALITY STANDARDS FOR SURFACE WATERS OF THE STATE 
OF WASHINGTON, CHAPTER 173-201A WAC 
 
Basis of Regulations 
 
The State of Washington has authority under the Federal Water Pollution Control Act, 
also known as the Clean Water Act, (CWA) to establish and administer programs to meet 
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the requirements of the CWA.  Under RCW 98.40.35, the Washington Department of 
Ecology has the authority to establish “rules and regulations relating to standards of 
quality for waters of the State and for substances discharged therein...”  The State of 
Washington also implements the National Pollutant Discharge Elimination System 
(NPDES) program, created under the CWA with the exception of Tribal lands.  
 
The water quality standards also have narrative criteria regarding toxic, radioactive, 
otherwise deleterious materials, or materials that impair aesthetics.  These materials are 
prohibited in concentrations that affect aquatic life, human health or impair aesthetics. 
 
Numeric criteria for 29 toxic substances are listed in WAC 173-201A-040.  Criteria are 
listed on both an acute and chronic basis and for certain substances (e.g., metals, chlorine, 
and ammonia), the criteria must be calculated as a function of receiving water pH, 
hardness, and whether salmonids are present. 
 
The water quality standards allow for variances and site-specific criteria to be developed 
in individual cases. 
 
To remove a use from the list of uses for which a water body is protected, a use 
attainability analysis (UAA) must be performed.  The UAA must demonstrate that the use 
does not exist in the water body or would not be attainable.  The proposed change to the 
assigned uses must be consistent with Federal laws and subject to a public involvement 
process including consultations with tribes. 
 
Anti-degradation Policy 
 
The anti-degradation policy aims to maintain the highest possible quality of water in the 
State, by preventing the deterioration of water bodies that currently have higher quality 
than the water quality standards require.  The revised water quality standards define three 
tiers of waters in the anti-degradation policy. 
 
Tier I water bodies are those with violations of water quality standards, from natural or 
human-caused conditions.  The focus of water quality management is on maintaining or 
improving current uses, and preventing any further human-caused degradation. 
 
Tier II water bodies are those of higher quality than required by the water quality 
standards.  The focus of the policy is on preventing degradation of the water quality, to 
preserve the excellent natural qualities of the water body.  New or expanded actions are 
not allowed to cause a “measurable change” in the water quality, unless they are 
demonstrated to be “necessary and in the overriding public interest.” 
 
New or expanded actions that may cause a measurable change in water quality must have 
a Tier II review conducted.  For increased wastewater treatment plant discharges, this 
review will take place as part of the NPDES permit modification process.  Measurable 
change, for the purpose of the anti-degradation policy, is defined as follows: 
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• Temperature increase greater than 0.3 degrees C. 
• Dissolved oxygen concentration decrease greater than 0.2 mg/L. 
• Bacteria level increase greater than 2 CFU/100 mL. 
• pH change greater than 0.1 standard units. 
• Turbidity increase greater than 0.5 NTU. 
• Any detectable change in concentration of toxic or radioactive substances, 

which include ammonia and chloride. 
 
A new or expanded action may be determined by the Department of Ecology to be 
necessary and in the overriding public interest based on a review of the following factors: 
 

• Economic benefits, such as job creation 
• Providing or contributing to necessary social services 
• Status as a demonstration project using innovative technical or 

management approaches that produce a significant improvement over 
AKART 

• Prevention or remediation of environmental or public health threats 
• Societal or economic benefits of better health protection 
• The loss of assimilative capacity for future industry or development 
• The loss of benefits associated with the current high water quality, i.e., 

uses such as fishing or tourism. 
 
The new or expanded action would be allowed to measurably reduce the water quality 
only if it is demonstrated that the action has selected the combination of site, technical 
and managerial approaches that will minimize the effect on water quality.  Alternative 
approaches that must be evaluated include: 
 

• Pollution prevention or source control to reduce toxic compound 
discharges. 

• Reuse or recycling of wastewater. 
• Water conservation to minimize production of wastewater. 
• Land application or infiltration to reduce surface water discharges. 
• Alternative or enhanced treatment technologies. 
• Improved operation and maintenance of existing facilities. 
• Seasonal or controlled discharge to avoid critical water quality conditions. 
• Water quality offsets with another water quality action (point or non-point 

source), providing no net decrease of water quality. 
 
STATE ENVIRONMENTAL POLICY ACT 
 
The WAC 173-240-050 requires a statement in all wastewater comprehensive plans that 
proposed projects are evaluated using the State Environmental Policy Act (SEPA), if 
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applicable.  The capital improvements proposed in this plan will fall under SEPA 
regulations. 
 
ACCREDITATION OF ENVIRONMENTAL LABORATORIES (WAC 173-050) 
 
The State of Washington requires that all laboratories reporting data to comply with 
NPDES and Solid Waste Disposal (SWD) permits must be generated by an accredited 
laboratory.  This accreditation program establishes specific tasks for quality control and 
quality assurance (QA/QC) that are intended to ensure the integrity of laboratory 
procedures.  Accreditation requirements must be met for any on-site laboratory or outside 
laboratory used to analyze samples.  Only accredited commercial laboratories may be 
used for analyses reported for compliance with NPDES or SWD permits. 
 
MINIMUM STANDARDS FOR SOLID WASTE HANDLING (WAC 173-304) 
 
Grit and screenings are not subject to the sludge regulations in WAC 173-308, but their 
disposal is regulated under the State solid waste regulations, WAC 173-304.  Waste 
placed in a municipal solid waste landfill must not contain free liquids, nor exhibit any of 
the criteria of a hazardous waste as defined by WAC 173-303.  To be placed in a 
municipal solid waste landfill, grit and screenings must pass the paint filter test, which 
determines the amount of free liquids associated with the solids, and the toxic 
characteristics leachate procedure (TCLP) test, which determines if the waste has 
hazardous characteristics. 
 
WETLANDS 
 
Dredging and Filling Activities in Natural Wetlands (Section 404 of the Federal 
Water Pollution Control Act) 
 
An Army Corps permit is required when locating a structure, excavating, or discharging 
dredged or fill material in waters of the United States or transporting dredged material for 
the purpose of dumping it into ocean waters.  Typical projects requiring these permits 
include the construction and maintenance of piers, wharves, dolphins, breakwaters, 
bulkheads, jetties, mooring buoys, and boat ramps. 
 
If wetland fill activities cannot be avoided, negative impacts can be mitigated by creating 
new wetland habitat in upland areas, and if other federal agencies agree, the Corps 
will generally issue a permit. 
 
Wetlands Executive Order 11990 
 
This order directs federal agencies to minimize degradation of wetlands and enhance and 
protect the natural and beneficial values of wetlands.  The order also mandates avoidance 
and mitigation of impacts to wetlands, and must be considered before an NPDES permit 
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is issued.  Assurances must be provided that the natural and beneficial values of wetlands 
will be protected and enhanced by the discharge. 
 
SHORELINE MANAGEMENT ACT 
 
The Shoreline Management Act of 1971 (RCW 90.58) establishes a broad policy giving 
preference to shoreline uses that protect water quality and the natural environment, 
depend on proximity to the water, and preserve or enhance public access to the water.  
Shoreline Management Act jurisdiction extends to lakes or reservoirs of 20 acres or 
greater, streams with a mean annual flow of 20 cubic feet per second (CFS) or greater, 
marine waters, and an area inland 200 feet from the ordinary high water mark.  Projects 
are reviewed by local governments according to state guidelines and a local Shoreline 
Master Program.  
 
Local Shoreline Master programs are developed in accordance with guidelines from the 
Department of Ecology (Ecology).  Although this rule does impose a varying level of 
scrutiny within the shoreline area, the purpose is to use “Best Available Science” as 
required by the Growth Management Act to ensure that regulations are substantively 
linked to the protection of shoreline functions and values.   
 
FLOODPLAIN DEVELOPMENT PERMIT 
 
Local governments that are participating in the National Flood Insurance Program are 
required to review projects (including wastewater collection facilities) in a mapped flood 
plain and impose conditions to reduce potential flood damage from flood water.  A 
Floodplain Development Permit is required prior to construction. 
 
HYDRAULIC PROJECT APPROVAL 
 
Under the Washington State Hydraulic Code (WAC 220-110), the Washington State 
Department of Fish and Wildlife (WDFW) requires a hydraulic project approval (HPA) 
for activities that will “use, divert, obstruct, or change the natural flow or bed” of any 
waters of the state.  For District activities such as pipeline crossings of streams, an HPA 
will be required, and will include provisions necessary to minimize project specific and 
cumulative impacts to fish. 
 
Because of ESA listings throughout Washington, WDFW and NMFS are revising the 
Hydraulic Code to protect species listed as threatened or endangered.  If NMFS 
determines that the revisions are sufficient to protect listed species, the State hopes the 
revised Code will constitute an acceptable Habitat Conservation Plan (HCP) under 
Section 10 of the ESA.  If the HCP is approved, NMFS issues an Incidental Take Permit 
(ITP) allowing incidental take of a listed species if the permittee has complied with the 
Habitat Conservation Plan.  This ITP expires after an agreed upon period of time, and 
may then be revised by NMFS. 
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CHAPTER 5 
 

WASTEWATER FLOWS AND LOADING 
 
INTRODUCTION 
 
Typically, wastewater is predominantly domestic in origin with lesser amounts 
contributed by commercial and industrial businesses and by public use facilities such as 
schools, parks, hospitals, and municipal functions.  Infiltration and inflow contributions 
result from groundwater and surface water entering the sewer system during periods of 
rainfall and high groundwater levels. 
 
Flows and loadings for this Analysis are developed for three areas:  Hoodsport RAC, the 
area between Skokomish and Hoodsport, and the Skokomish Indian Reservation.  Flows 
and loadings for the Skokomish Indian Tribe were developed in the Wastewater Master 
Plan prepared by KCM Engineers (November 1998) and will be utilized in this Analysis.  
The Executive Summary from this Plan is included in Appendix C.  Flows and loadings 
for the other two areas have been developed independently of Wastewater Master Plan. 
 
DEFINITION OF TERMS 
 
In this Chapter, the existing wastewater characteristics for the study area will be analyzed 
and projections made for future conditions.  The terms and abbreviations used in the 
analysis are described below. 
 
WASTEWATER 
 
Wastewater is water-carried waste from residential, business, and public use facilities 
that together with quantities of groundwater and surface water enter the sewer system 
through defective piping and direct surface water inlets.  The total wastewater flow is 
quantitatively expressed in millions of gallons per day (mgd). 
 
DOMESTIC WASTEWATER 
 
Domestic wastewater is wastewater generated from single- and multi-family residences, 
mobile home courts, and group housing facilities such as nursing homes.  Domestic 
wastewater flow is generally expressed as a unit flow based on the average contribution 
from each person per day.  The unit quantity is expressed in terms of gallons per capita 
per day (gpcd). 
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EQUIVALENT RESIDENTIAL UNIT (ERU) 
 
An Equivalent Residential Unit (ERU) is a baseline wastewater generator that represents 
the average single-family residential household.  An ERU can also express the average 
annual flow contributed by a single-family household in units of gallons per day (gpd). 
 
INDUSTRIAL WASTEWATER 
 
Industrial wastewater is wastewater generated from process operations such as metal 
plating, photo processing, food industry, and similar operations.  The Hoodsport area 
does not have any industrial operations. 
 
NON-RESIDENTIAL WASTEWATER 
 
Non-residential wastewater is wastewater generated from business activities, such as 
restaurants, retail and wholesale stores, service stations, and office buildings.  
Non-residential wastewater quantities are expressed in this Analysis in terms of ERUs. 
 
INFILTRATION 
 
Infiltration is groundwater entering a sewer system by means of defective pipes, pipe 
joints, or manhole walls.  Infiltration quantities often exhibit seasonal variation in 
response to groundwater levels.  Storm events or irrigation trigger a rise in the 
groundwater levels and increase infiltration.  The greatest infiltration is observed 
following significant storm events or prolonged periods of precipitation.  Infiltration and 
inflow following storm events is referred to as rain dependent infiltration/inflow (RDI/I).  
Since infiltration is related to the total amount of piping and appurtenances in the ground 
and not to any specific water use component, it is generally expressed in terms of the 
total land area being served.  The unit quantity generally used is gallons per acre per day 
(gpd/acre), or gallons per day per capita (gpcd). 
 
INFLOW 
 
Inflow is surface water entering the sewer system from yard, roof and footing drains, 
from cross connections with storm drains, and through holes in manhole covers.  Peak 
inflow occurs during heavy storm events when storm sewer systems are taxed beyond 
their capacity, resulting in hydraulic backups and local ponding.  Inflow, like infiltration, 
can be expressed in terms of gallons per capita day or gallons per acre per day. 
 
AVERAGE DRY WEATHER FLOW 
 
Average Dry Weather Flow (ADWF) is wastewater flows during periods when the 
groundwater table is low and precipitation is at its lowest of the year.  The dry weather 
flow period in western Washington normally occurs during June through September.  
During this time, the wastewater strength is highest, due to the lack of dilution with the 
ground and surface water components of infiltration and inflow.  The higher strength 
5-2 Mason County Department of Utilities/Waste Management 
October 2006 Hoodsport – Skokomish Wastewater Management Alternatives Analysis 



Gray & Osborne, Inc., Consulting Engineers 

coupled with higher temperatures and longer detention times in the sewer system create 
the greatest potential for system odors.  The average dry weather flow is the average 
daily flow during the three lowest consecutive flow months of the year.  ADWF covers 
average flows for July, August, and September. 
 
AVERAGE ANNUAL FLOW 
 
Average Annual Flow (AAF) is the average daily flow over a calendar year.  This flow 
parameter is used to estimate annual operation and maintenance costs for treatment and 
pump station facilities. 
 
MAXIMUM MONTH FLOW (TREATMENT DESIGN FLOW) 
 
Maximum Month Flow (MMF) is the highest monthly flow during a calendar year.  In 
western Washington, the maximum month flow occurs in the winter.  This wintertime 
flow is composed of the normal domestic, commercial, and public use flows with 
contributions from inflow and infiltration.  The predicted maximum month flow at the 
end of the design period is used as the design flow for sizing treatment processes and 
selecting treatment equipment. 
 
PEAK HOUR FLOW 
 
Peak Hour Flow (PHF) is the highest hourly flow during a calendar year.  The peak hour 
flow occurs in response to a significant storm event preceded by prolonged periods of 
rainfall, which have previously developed a high groundwater table in the service area.  
Peak hour flows are used in sizing the hydraulic capacity of wastewater collection, 
treatment, and pumping components.  Peak hour flow is typically determined from 
treatment plant flow records and/or accepted peaking factors. 
 
BIOCHEMICAL OXYGEN DEMAND 
 
Biochemical Oxygen Demand (BOD) is a measure of the oxygen required by 
microorganisms in the biochemical oxidation (digestion) of organic matter.  The term 
BOD typically refers to a 5-day period, often written BOD5, since the BOD5 test is 
typically run for 5 days.  BOD5 is an indicator of the organic strength of the wastewater.  
If BOD5 is discharged untreated to the environment, biodegradable organics will deplete 
natural oxygen resources and result in the development of septic (anaerobic) conditions.  
BOD5 data together with other parameters are used in the sizing of the treatment facilities 
and provide a measurement for determining the effectiveness of the treatment process.  
BOD5 is expressed as a concentration in terms of milligrams per liter (mg/L) and as a 
load in terms of pounds per day (lbs/day).  The total BOD5 of a wastewater is composed 
of two components – a carbonaceous oxygen demand (CBOD) and a nitrogenous oxygen 
demand (NBOD). 
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SUSPENDED SOLIDS 
 
Suspended Solids is the solid matter carried in the waste stream.  The Total Suspended 
Solids (TSS) in a wastewater sample is determined by filtering a known volume of the 
sample, drying the filter paper, and measuring the increase in weight of the filter paper.  
TSS is expressed in the same terms as BOD; milligrams per liter for concentration and 
pounds per day for mass load.  The amount of TSS in the wastewater is used in the sizing 
of treatment facilities and provides another measure of the treatment effectiveness.  The 
concentration of TSS in wastewater affects the treatment facility biosolids production 
rate, storage requirements, and ultimate disposal requirements. 
 
FECAL COLIFORM 
 
Under WAC 246-272A, the Washington State Department of Health defines fecal 
coliform as bacteria common to the digestive systems of warm-blooded animals that are 
cultured in standard tests.  Counts of these organisms are typically expressed as the 
number of colonies per 100 ml. 
 
Raw wastewater may have a fecal coliform value of 1 x 106 colonies per 100 ml 
(Wastewater Engineering Treatment Disposal and Reuse, Metcalf and Eddy, Inc., 
3rd Edition).  Septic tank effluent will show some reduction or “die off” of fecal coliform 
to about 1 x 104 per 100 ml.  For each gallon of wastewater discharged from a septic 
tank, there are an estimated 400,000 fecal coliform, or 4 x 105 FC.  Further reductions in 
the number of fecal coliform occur through the drain field of an on-site system or through 
disinfection units of centralized wastewater treatment facilities. 
 
The large numbers of fecal coliform associated with raw wastewater or septic tank 
effluent, when compared to DOH and Ecology standards, provide an indication of the 
scale of required reduction in fecal coliform.  Treatment Standards 1 and 2, as discussed 
in Chapter 4 for on-site wastewater systems require, respectively, 200 and 800 fecal 
coliform counts per 100 ml.  The State’s marine water quality standard is 14 fecal 
coliform per 100 ml.  To achieve these types of standards requires either a well designed 
on-site system or disinfection unit. 
 
OTHER CONTAMINANTS OF CONCERN 
 
Other contaminants of concern in wastewater include nutrients, priority pollutants, heavy 
metals, and dissolved organics.  Many of the more stringent permit standards that have 
been developed recently deal with the removal of nutrients and priority pollutants. 
 
Nutrients such as nitrogen and phosphorus, along with carbon, are essential requirements 
for growth.  When discharged to the aquatic environment, these nutrients can lead to the 
growth of undesirable aquatic life.  When discharged in excessive amounts on land, they 
can also lead to the pollution of groundwater.  Additionally, in too high a concentration, 
nutrients, particularly ammonia, can be toxic to aquatic life.  For this Analysis, nitrogen 
loading is particularly important due to the marine environment of Hood Canal.   
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Priority pollutants are organic and inorganic compounds selected on the basis of their 
known or suspected carcinogenicity, mutagenicity, teratogenicity, or high acute toxicity.  
Many of these compounds are found in wastewater.  Inorganic constituents, including 
heavy metals, are often added to wastewater from commercial and industrial activities 
and may have to be removed if the wastewater is to be reused, or if the presence of the 
metals will adversely affect the receiving water.  Some heavy metals (most notably 
copper) can be present in wastewater due to leaching from drinking water pipes. 
 
HISTORICAL DOMESTIC WASTEWATER FLOWS 
 
Because there is not an existing wastewater treatment facility, there is not any historical 
data for the study area.  Data, however, is available for the nearby North Bay Case Inlet 
water reclamation facility and is presented in Table 5-1.  The data in Table 5-1 covers 
only dry weather months and provides an estimate of domestic wastewater flows without 
infiltration/inflow (I/I). 
 

TABLE 5-1 
 

North Bay-Case Inlet Water Reclamation Facility Per Capita Flows 
 

Month/Year 
Average 

Flow (mgd) 
Population 

Served 
Per Capita 
Flow (gpcd) 

July 2004 0.124 2,230 55 
August 2004 0.124 2,230 55 
September 2004 0.119 2,230 53 
Average   54 

 
In addition, data on water consumption for non-irrigation use in the Belfair Water 
District, Lakeland Village, and Union indicate an average per capita water consumption 
of 65 gpcd. 
 
The Washington State Department of Ecology’s Manual, Criteria for Sewage Works 
Design, recommends using an average per capita domestic contribution of 100 gpcd, 
which includes a normal infiltration allowance of 30 gpcd.  However, where other 
information is available, it should be utilized. 
 
For this Analysis, an average unit wastewater flow of 65 gpcd will be utilized.  For 
maximum month conditions a per capita flow of 80 gpcd will be used to account for 
higher I/I flows.   
 
The North Bay Case Inlet collection system consists of a combination of low pressure 
(grinder pump) and gravity pipelines.  For the low pressure system, infiltration/inflow 
contributions are low but do exist due to sump pumps, building drains, and periodic 
flooding.   
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FLOW PROJECTIONS 
 
HOODSPORT RAC AND HOODSPORT TO SKOKOMISH WASTEWATER 
FLOWS 
 
Table 5-2 presents average per capita and maximum month residential unit flow values 
for the Hoodsport RAC and Hoodsport to Skokomish area.  The per capita flow rates are 
typical for other areas of Mason County. 
 

TABLE 5-2 
 

Hoodsport RAC and Hoodsport to Skokomish 
Residential Unit Flow Values 

 
 Unit Flow 
Residential: 
Average per Capita Flow, gpcd 65 
Maximum Month Flow, gpcd 80 
Peaking Factors: 
Maximum Day to Average Flow 2.0 
Peak Hourly Flow to Average Flow 3.5 

 
Most of the commercial units listed previously in Tables 3-8 and 3-9 are small 
contributors of wastewater and will be equivalent to a single residential connection, or 
less.  A single-family residential connection is defined as an equivalent residential unit 
(ERU).  For maximum month wet weather conditions, an ERU is 200 gpd (80 gpcd x 2.5 
persons per residence = 200 gpd). 
 
For the few/larger commercial connections unit flow rates are based on published 
wastewater flow rates found in Ecology’s Criteria for Sewage Works Design and 
presented in Table 5-3. 
 

TABLE 5-3 
 

Hoodsport RAC and Hoodsport to Skokomish 
Commercial Unit Flow Rates 

 
Unit Unit Flow 

Equivalent Residential Unit 200 gpd 
Restaurant 50 gpd per seat 
Motel 65 gpd per room 

 
Table 5-4 presents residential wastewater flows for the Hoodsport RAC for 2005, 2015, 
and 2025.  For residential population for the Hoodsport RAC, and other areas, refer to 
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Table 3-5.  As one example, average annual and maximum month flows for 2005 for the 
Hoodsport RAC are calculated as shown below: 
 

642 (2005 population) x 65 gpcd = 41,730 gpd (average annual) 
642 (2005 population) x 80 gpcd = 51,360 gpd (maximum month) 

 
TABLE 5-4 

 
Hoodsport RAC Residential Wastewater Flows 

 
 2005 2015 2025 

Average Annual Flow, gpd 41,730 58,864 83,034 
Maximum Month Flow, gpd 51,360 72,448 102,196 
Maximum Daily Flow, gpd 83,460 117,729 166,068 
Peak Hourly Flow, gpd 146,055 206,024 290,619 

 
Table 5-5 presents an estimate of the existing commercial flow rates for the Community 
of Hoodsport based on the businesses shown in Table 3-8. 
 

TABLE 5-5 
 

Hoodsport RAC Existing Commercial Wastewater Flows 
 

Business Type Number 
Design 

Units (each)
Unit Flow 

(gpd) 
Maximum Month 

Wastewater Flow (gpd) 
Restaurants 6 10 seats 50 3,000 
Vacant/Closed 6 0.5 ERU 200 600 
Boutique/Hair Salon 4 1 ERU 200 800 
Post Office/Library/Bank 3 0.5 ERU 200 300 
Churches 2 1 ERU 200 400 
Hardware Store 2 0.5 ERU 200 200 
National Forest/Park Office 2 0.5 ERU 200 200 
Other 2 0.5 ERU 200 200 
Real Estate 2 0.5 ERU 200 200 
RV Storage/Auto Repair 2 0.5 ERU 200 200 
Fire Station 1 2 ERU 200 400 
Fish Hatchery 1 0.5 ERU 200 100 
Gas Station 1 0.5 ERU 200 100 
Motel 1 15 rooms 65 975 
Nursery 1 0.5 ERU 200 100 
Total 8,575 gpd 
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For future conditions, the number of business units is unknown.  For this Analysis, 
business or commercial growth is assumed to follow the residential growth rate of 
3.5 percent.  Table 5-6 presents commercial flows for 2005, 2015, and 2025. 
 

 
TABLE 5-6 

 
Hoodsport RAC Projected Commercial Wastewater Flow 

 
 2005 2015 2025 

Average Annual Flow, gpd 6,967 9,827 13,863 
Maximum Month Flow, gpd 8,575 12,095 17,062 
Maximum Daily Flow, gpd 13,934 19,654 27,726 
Peak Hourly Flow, gpd 24,384 34,395 48,520 

 
Tables 5-4 through 5-6 are repeated for the Hoodsport to Skokomish part of the study 
area as Tables 5-7 through 5-9. 
 

TABLE 5-7 
 

Hoodsport to Skokomish Residential Wastewater Flows 
 

 2005 2015 2025 
Average Annual Flow, gpd 17,485 24,635 34,775 
Maximum Month Wet Weather Flow, gpd 21,520 30,320 42,800 
Maximum Daily Flow, gpd 34,970 49,270 69,550 
Peak Hourly Flow, gpd 61,198 86,222 121,712 
 

TABLE 5-8 
 

Hoodsport to Skokomish Existing Commercial Wastewater Flows 
 

Business Type Number 

Design 
Units 
(each) 

Unit 
Flow 
(gpd) 

Maximum Month 
Wastewater Flow (gpd) 

Car Wash 1 1 ERU 200 200 
Small Office Complex 1 1 ERU 200 200 
Antique Store 1 0.5 ERU 200 100 
Dive Shop/Charter 1 0.5 ERU 200 100 
Boat Repair/Sales 1 0.5 ERU 200 100 
Total 700 gpd 
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TABLE 5-9 
 

Hoodsport to Skokomish Projected Commercial Wastewater Flows 
 

 2005 2015 2025 
Average Annual Flow, gpd 568 802 1,132 
Maximum Month Wet Weather Flow, gpd 700 987 1,393 
Maximum Daily Flow, gpd 1,136 1,604 2,264 
Peak Hourly Flow, gpd 1,988 2,807 3,962 
 
SKOKOMISH TRIBE 
 
Existing and projected wastewater flows were developed in the Tribe’s Wastewater 
Master Plan (KCM, 1998) and are shown in Table 5-10.  These flows include both 
residential and commercial projections.  Table 5-10 is organized around four service 
areas within the Tribal boundaries.  The flow projections in Table 5-10 include maximum 
day flows both for dry weather and wet weather conditions.  Figure 5-1 presents each of 
the four service areas.  The majority of the flow is associated with Service Areas 1 and 2.   
 

TABLE 5-10 
 

Skokomish Tribe Wastewater Flows(1)

 
Flows Existing 

(mgd) 
Future (mgd)(2)

Service Area 1 
Average Dry Weather Flow 

Maximum Month Dry Weather Flow 
Maximum Month Wet Weather Flow 

Peak Instantaneous Flow 

 
0.048 
0.096 
0.143 
0.240 

 
0.075 
0.150 
0.226 
0.378 

Service Area 2 
Average Dry Weather Flow 

Maximum Month Dry Weather Flow 
Maximum Month Wet Weather Flow 

Peak Instantaneous Flow 

 
0.007 
0.013 
0.020 
0.034 

 
0.147 
0.294 
0.442 
0.736 

Service Area 3 
Average Dry Weather Flow 

Maximum Month Dry Weather Flow 
Maximum Month Wet Weather Flow 

Peak Instantaneous Flow 

 
0.034 
0.069 
0.101 
0.169 

 
0.035 
0.070 
0.131 
0.219 

Service Area 4 
Average Dry Weather Flow 

Maximum Month Dry Weather Flow 
Maximum Month Wet Weather Flow 

Peak Instantaneous Flow 

 
0.004 
0.008 
0.012 
0.020 

 
0.007 
0.013 
0.020 
0.033 
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TABLE 5-10 – (continued) 
 

Skokomish Tribe Wastewater Flows(1)

 
Flows Existing 

(mgd) 
Future (mgd)(2)

Total Flows 
Average Dry Weather Flow 
Maximum Month Dry Weather Flow 
Maximum Month Wet Weather Flow 
Peak Instantaneous Flow 

 
0.093 
0.186 
0.277 
0.463 

 
0.264 
0.528 
0.818 
1.366 

(1) Table 3.6, Wastewater Master Plan, KCM, 1998. 
(2) The Wastewater Master Plan did not provide a specific year for future flows, but it is assumed to 

be 2025. 
 
PROJECTED WASTEWATER LOADINGS 
 
HOODSPORT RAC AND HOODSPORT TO SKOKOMISH WASTEWATER 
LOADINGS 
 
Analytical data for estimating loadings for BOD5, TSS, and TKN are not available for the 
Hoodsport area.  Therefore, unit loads and peaking factors are based on other residential 
and commercial areas or standard references such as Ecology’s Criteria for Sewage 
Works Design.  A summary of BOD5, TSS, TKN, and fecal coliform loading rates for the 
Hoodsport RAC and Hoodsport to Skokomish areas are presented in Table 5-11. 
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TABLE 5-11 
 

Hoodsport RAC and Hoodsport to Skokomish  
Residential and Commercial Loading Rates 

 
 Unit Loading Rate(2)

Residential: 
BOD5 
 
TSS 
 
TKN 
 
FC 

0.18 lbs/capita/day 
0.45 lbs/ERU/day 
0.2 lbs/capita/day 
0.5 lbs/ERU/day 
0.029 lbs/capita/day 
0.072 lbs/ERU/day 
4 x 105 colonies/gallon 

Commercial:(1)

Restaurant 0.2 lbs/day per seat for BOD5 and TSS 
0.032 lbs/day per seat for TKN 

Motel 0.26 lbs/day per room for BOD5 and 
TSS 
0.042 lbs/day per room for TKN 

(1) Other commercial loading based on ERU loading rates. 
(2) Maximum monthly peaking factor:  1.25. 

 
Table 5-12 presents the residential wastewater loadings for BOD5, TSS, and TKN for the 
Hoodsport RAC. 
 

TABLE 5-12 
 

Hoodsport RAC Residential Wastewater Loading 
 

 2005 2015 2025 
BOD5: 

Average, lbs/day 
Maximum Month, lbs/day 

 
116 
145 

 
163 
204 

 
230 
288 

TSS: 
Average, lbs/day 
Maximum Month, lbs/day 

 
128 
160 

 
181 
226 

 
255 
318 

TKN: 
Average, lbs/day 
Maximum Month, lbs/day 

 
18.6 
23.2 

 
26.3 
32.9 

 
37.0 
46.3 

FC: 
Average, colonies/day 
Maximum Month, colonies/day 

 
1.67 x 1010

2.05 x 1010

 
2.35 x 1010

2.90 x 1010

 
3.3 x 1010

4.1 x 1010
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Table 5-13 presents the commercial loadings for BOD5, TSS, and TKN for the Hoodsport 
RAC.  Refer to Table 5-11 for the unit loading rates. 
 

TABLE 5-13 
 

Hoodsport RAC Commercial Wastewater Loading 
 

Business Type Number 

Design 
Units 
(each) 

BOD5
Loading 

TSS 
Loading 
(lbs/day) 

TKN 
Loading 
(lbs/day) 

Restaurants 6 10 seats 
(ave.) 

12 12 1.92 

Vacant/Closed 6 0.5 ERU 1.35 1.5 0.22 
Boutique/Hair Salon 4 1 ERU 1.80 2.0 0.29 
Post Office/Library/Bank 3 0.5 ERU 0.67 0.75 0.11 
Churches 2 1 ERU 0.9 1.0 0.14 
Clinics 2 2 ERU 1.8 2.0 0.29 
Hardware Store 2 0.5 ERU 0.45 0.5 0.07 
National Forest/Park 
Office 

2 0.5 ERU 0.45 0.5 0.07 

Other 2 0.5 ERU 0.45 0.5 0.07 
Real Estate 2 0.5 ERU 0.45 0.5 0.07 
RV Storage/Auto Repair 2 0.5 ERU 0.45 0.5 0.07 
Fire Station 1 2 ERU 0.9 1.0 0.14 
Fish Hatchery 1 0.5 ERU 0.22 0.25 0.04 
Gas Station 1 0.5 ERU 0.22 0.25 0.04 
Motel 1 15 rooms 3.9 3.9 0.63 
Nursery 1 0.5 ERU 0.22 0.25 0.04 
Total, Average 26.2 27.4 4.21 
Total, Maximum Month 32.8 34.3 5.3 
 
Table 5-14 presents commercial loadings for 2005, 2015, and 2025.  Growth in 
commercial loadings is projected at 3.5 percent. 
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TABLE 5-14 
 

Hoodsport RAC Projected Commercial Wastewater Loading 
 

 2005 2015 2025 
BOD5: 

Average, lbs/day 
Maximum Month, lbs/day 

 
26.2 
32.8 

 
37.0 
46.3 

 
52.1 
65.1 

TSS: 
Average, lbs/day 
Maximum Month, lbs/day 

 
27.4 
34.3 

 
38.7 
48.4 

 
54.5 
68.1 

TKN: 
Average, lbs/day 
Maximum Month, lbs/day 

 
4.21 
5.3 

 
5.9 
7.4 

 
8.4 
10.5 

FC: 
Average, colonies/day 
Maximum Month, colonies/day 

 
0.28 x 1010

0.37 x 1010

 
0.39 x 1010

0.48 x 1010

 
0.55 x 1010

0.68 x 1010

 
Tables 5-12 through 5-14 are repeated for the Hoodsport to Skokomish part of the study 
area for residential and commercial loadings as Tables 5-15 through 5-17. 
 

TABLE 5-15 
 

Hoodsport to Skokomish Residential Wastewater Loading 
 

 2005 2015 2025 
BOD5: 

Average, lbs/day 
Maximum Month, lbs/day 

 
48 
60 

 
68 
85 

 
96 
120 

TSS: 
Average, lbs/day 
Maximum Month, lbs/day 

 
54 
68 

 
76 
95 

 
107 
134 

TKN: 
Average, lbs/day 
Maximum Month, lbs/day 

 
7.8 
9.8 

 
11.0 
13.8 

 
15.5 
19.4 

FC: 
Average, colonies/day 
Maximum Month, colonies/day 

 
0.70 x 1010

0.86 x 1010

 
0.98 x 1010

1.2 x 1010

 
1.4 x 1010

1.7 x 1010
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TABLE 5-16 
 

Hoodsport to Skokomish Commercial Wastewater Loading 
 

Business Type Number 

Design 
Units 
(each) 

BOD5
Loading 
(lbs/day) 

TSS 
Loading 
(lbs/day) 

TKN 
Loading 
(lbs/day) 

Car Wash 1 1 ERU 0.45 0.5 0.07 
Small Office Complex 1 1 ERU 0.45 0.5 0.07 
Antique Store 1 0.5 ERU 0.22 0.25 0.04 
Dive Shop/Charter 1 0.5 ERU 0.22 0.25 0.04 
Boat Repair/Sales 1 0.5 ERU 0.22 0.25 0.04 
Total, Average 1.6 1.8 0.26 
Total, Maximum Month 2.0 2.3 0.33 
 

TABLE 5-17 
 

Hoodsport to Skokomish Projected Commercial Wastewater Loading 
 

 2005 2015 2025 
BOD5: 

Average, lbs/day 
Maximum Month, lbs/day 

 
1.6 
2.0 

 
2.3 
2.9 

 
3.2 
4.0 

TSS: 
Average, lbs/day 
Maximum Month, lbs/day 

 
1.8 
2.3 

 
2.5 
3.1 

 
3.6 
4.5 

TKN: 
Average, lbs/day 
Maximum Month, lbs/day 

 
0.26 
0.33 

 
0.37 
0.46 

 
0.52 
0.65 

FC: 
Average, colonies/day 
Maximum Month, colonies/day 

 
0.02 x 1010

0.028 x 1010

 
0.03 x 1010

0.04 x 1010

 
0.04 x 1010

0.05 x 1010

 
SKOKOMISH TRIBE 
 
Existing and projected wastewater loadings were developed in the Wastewater Master 
Plan (KCM, 1998), and are presented in Table 5-18.  These loadings are organized 
around four service areas within the Tribal boundaries as shown in Figure 5-1. 
 
The wastewater loadings for the Skokomish Tribe do not show values for TKN.  For 
consistency with the Hoodsport RAC, the TKN unit loading values presented in Table 5-
11 are used for the Skokomish Tribe.  TKN and fecal coliform loadings are shown in 
Table 5-19.  The majority of the wastewater loads is associated with Service Areas 1 
and 2. 
 
5-14 Mason County Department of Utilities/Waste Management 
October 2006 Hoodsport – Skokomish Wastewater Management Alternatives Analysis 



Gray & Osborne, Inc., Consulting Engineers 

TABLE 5-18 
 

Skokomish Tribe Wastewater Loads(1)

 
Loads (lbs/day) Existing Future(2)

Service Area 1 
BOD 

Average Summer 
Average Winter 
Peak 

TSS 
Average Summer 
Average Winter 
Peak 

 
 

99 
99 
207 

 
98 
98 
200 

 
 

156 
157 
330 

 
154 
155 
317 

Service Area 2 
BOD 

Average Summer 
Average Winter 
Peak 

TSS 
Average Summer 
Average Winter 
Peak 

 
 

14 
14 
28 
 

14 
14 
28 

 
 

328 
328 
658 

 
328 
328 
657 

Service Area 3 
BOD 

Average Summer 
Average Winter 
Peak 

TSS 
Average Summer 
Average Winter 
Peak 

 
 

69 
70 
140 

 
70 
69 
139 

 
 

89 
90 
179 

 
89 
89 
179 
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TABLE 5-18 – (continued) 
 

Skokomish Tribe Wastewater Loads(1)

 
Loads (lbs/day) Existing Future(2)

Service Area 4 
BOD 

Average Summer 
Average Winter 
Peak 

TSS 
Average Summer 
Average Winter 
Peak 

 
 
8 
8 
17 
 
8 
8 
16 

 
 

13 
13 
27 
 

13 
13 
27 

Total Loads 
BOD 

Average Summer 
Average Winter 
Peak 

TSS 
Average Summer 
Average Winter 
Peak 

 
 

190 
191 
392 

 
189 
189 
383 

 
 

587 
589 

1,194 
 

585 
585 

1,180 
(1) Table 3.10, Wastewater Master Plan (KCM, 1998). 
(2) The “future” year is assumed to be 2025. 

 
TABLE 5-19 

 
Skokomish Tribe TKN and Fecal Coliform Loadings 

 

Year Population 

Average 
TKN 

Loading 
(lbs/day) 

Maximum 
Month TKN 

Loading 

Average FC 
Loading 

(colonies/day
) 

Maximum 
Month FC 
Loading 

(colonies/day) 
2005 796 23.1 28.9 3.7 x 1010 7.4 x 1010

2015 946 27.4 34.3 7.1 x 1010 14.2 x 1010

2025 1,125 32.6 40.8 10.5 x 1010 21.1 x 1010

 
WASTEWATER FLOWS AND LOADINGS SUMMARY 
 
Table 5-20 summarizes the wastewater flows and loadings for the total study area:  
Hoodsport RAC, Hoodsport to Skokomish, and the Skokomish Tribe.  This table is a 
summary of Tables 5-4 through 5-10 for flows, and Tables 5-12 through 5-19 for 
loadings for the years 2005, 2015, and 2025. 
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TABLE 5-20 
 

Study Area Wastewater Flows and Loadings 
 

 2005 2015 2025 
Wastewater Flows: 

Average Flow, gpd 
Maximum Month Flow, gpd 
Maximum Daily Flow, gpd 
Peak Hour Flow, gpd 

159,750 
175,155 
319,500 
696,633 

272,628 
294,350 
545,257 

1,243,948 

396,804 
427,451 
793,608 

1,830,813 
Wastewater Loadings: 
BOD5: 

Average, lbs/day 
Maximum Month, lbs/day 

 
382 
431 

 
657 
728 

 
968 

1,066 
TSS: 

Average, lbs/day 
Maximum Month, lbs/day 

 
400 
454 

 
685 
760 

 
1,005 
1,110 

TKN: 
Average, lbs/day 
Maximum Month, lbs/day 

 
54 
68 

 
71 
89 

 
94 
118 

FC: 
Average, colonies/day 
Maximum Month, colonies/day

 
6.4 x 1010

10.6 x 1010

 
10.8 x 1010

18.8 x 1010

 
15.8 x 1010

27.6 x 1010

 
The flows and loadings values for 2025 indicate a wastewater strength concentration 
covering a range of 272 to 322 mg/L BOD5.  Historical values from the North Bay-Case 
Inlet water reclamation facility suggests that this range is reasonable for planning 
purposes.  Typically, the North Bay facility has influent BOD5 concentrations from 
250 mg/L to 325 mg/L. 
 
For the alternatives analysis presented later in this Analysis, the design year is 2025.  In 
addition, because different alternatives may apply for each individual area, Table 5-21 is 
organized to present flows and loadings for three parts of the study area. 
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TABLE 5-21 
 

Design Flows and Loadings (2025) 
 

 
Hoodsport 

RAC 

Hoodsport 
to 

Skokomis
h 

Skokomish 
Tribe Total 

Wastewater Flows: 
Average Flow, gpd 
Maximum Month Flow, gpd 
Maximum Daily Flow, gpd 
Peak Hour Flow, gpd 
Peak Hour Flow, gpm 

96,897 
119,258 
193,794 
339,139 

235 

35,907 
44,193 
71,814 
125,674 

87 

264,000 
264,000 
528,000 

1,366,000 
949 

396,804 
427,451 
793,608 

1,830,813 
1,271 

Wastewater Loadings: 
BOD5: 

Average, lbs/day 
Maximum Month, lbs/day 

 
282 
353 

 
99 
124 

 
587 
589 

 
968 

1,066 
TSS: 

Average, lbs/day 
Maximum Month, lbs/day 

 
310 
386 

 
110 
139 

 
585 
585 

 
1,005 
1,110 

TKN: 
Average, lbs/day 
Maximum Month, lbs/day 

 
45 
57 

 
16 
20 

 
33 
41 

 
94 
118 

FC: 
Average, colonies/day 
Maximum Month, 
colonies/day 

 
3.8 x 1010

4.8 x 1010

 
1.4 x 1010

1.8 x 1010

 
10.5 x 1010

21.1 x 1010

 
15.7 x 1010

27.7 x 1010

 
EQUIVALENT RESIDENTIAL UNITS (ERUS) 
 
Equivalent Residential Units (ERUs) are a means to express residential and commercial 
flows in terms of single-family households.  The three areas cover the Hoodsport RAC, 
Hoodsport to Skokomish, and the Skokomish Tribe and contain both residential and 
commercial flows.  The important unit values for determining ERUs are listed below: 
 

• 2.49 persons per residential unit for the Hoodsport RAC and the 
Hoodsport to Skokomish area. 

• 3.07 persons per residential unit for the Skokomish Tribe. 
• 200 gallons per day per ERU for commercial flows. 

 
Currently, the Skokomish Tribe has relatively low flow for commercial use.  However, in 
the Wastewater Master Plan, future projections for commercial flows are 0.142 mgd.  
The majority of this commercial flow is associated with a future Twin Totems Hotel and 
Casino.  This one item represents a substantial component of the total ERUs. 
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Table 5-22 provides estimates for the number of ERUs for 2005, 2015, and 2025.  The 
future commercial projections for the Skokomish Tribe are included in the table 
beginning with 2015. 
 
The estimated total number of ERUs for 2025 is 1,896.  Without the additional 
commercial ERUs from the Skokomish Tribe, the number of ERUs, 1,256, is 
substantially less (1,896 ERUs less 640 commercial ERUs for hotel/casino = 
1,256 ERUs). 
 

TABLE 5-22 
 

Equivalent Residential Units 
 

Area Population 
Commercial 
Flow (gpd) 

Residential 
ERUs 

Commercial 
ERUs 

Total 
ERUs 

2005 
Hoodsport RAC 642 8,575 258 43 301 
Hoodsport to Skokomish 269 700 108 4 112 
Skokomish Indian Tribe 796 14,000 259 70 329 
Total 1,707 23,275 625 117 742 
2015 
Hoodsport RAC 906 12,095 364 60 424 
Hoodsport to Skokomish 379 987 152 5 157 
Skokomish Indian Tribe 946 142,000 308 710 1,018 
Total 2,231 155,082 824 775 1,599 
2025 
Hoodsport RAC 1,277 17,062 513 85 598 
Hoodsport to Skokomish 535 1,393 215 7 222 
Skokomish Indian Tribe 1,125 142,000 366 710 1,076 
Total 2,937 160,455 1,094 802 1,896 
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CHAPTER 6  
 

EXISTING SYSTEM EVALUATION 
 
GENERAL 
 
This Chapter provides an evaluation of the existing on-site wastewater systems within the 
study area.  This evaluation covers the types of systems in use in Mason County, their 
age, and the associated lot size for on-site systems.  A section on public health and safety 
includes a review of water quality studies and shellfish bed closures in Hood Canal. 
 
HISTORY OF CONVENTIONAL ON-SITE SEWAGE SYSTEMS 
 
In the early days of on-site sewage systems the main intent was to keep wastewater 
effluents underground to prevent or reduce human contact with pathogens normally 
associated with wastewater.  These on-site systems were relatively inexpensive to install 
and consisted mainly of pipes going to a cesspool with no outlet.  However, it was found 
that health problems were attributed to drinking water wells in the area of cesspools and 
effluent surfacing from underground cesspools. 
 
A solution to these cesspool problems included installing underground tanks to collect 
and separate solids from liquids.  These underground tanks became known as septic tanks 
and were constructed from a variety of materials and in various sizes.  Most tanks were 
constructed of cast-in-place or precast concrete although others were constructed with 
steel or even 55-gallon barrels.  Currently, septic tanks of fiberglass construction are 
available.  Regardless of the material of construction, a septic tank must be water-tight 
and structurally sound if it is to function properly.  
 
Figure 6-1 illustrates typical installations for single and double compartment septic tanks.  
The older style, single compartment tank is often found in systems installed prior to 
1970.  In addition, the single compartment units are sized for 500 or 750 gallons.  As 
indicated in Table 4-7, Mason County’s standard for a two bedroom home is a 1,000 
gallon tank volume with two compartments.  The two-compartment system has been used 
to limit the discharge of solids in the effluent from the septic tank.  Many of the older on-
site systems with unbaffled tanks would not meet current local or state standards. 
 
Final treatment and disposal from conventional on-site sewage systems is accomplished 
by a gravity, soil absorption system.  The system consists of a series of narrow, relatively 
shallow trenches installed with a perforated pipe and filled with gravel or other porous 
material.  Where soil and groundwater conditions are satisfactory, as discussed in 
Chapter 4, the gravity, soil absorption system will treat and dispose of septic tank 
effluent.  However, particularly where groundwater conditions are high, the septic tank 
effluent is not always retained within the disposal field for a sufficient period of time for 
adequate treatment.  The result of this reduced detention time is elevated levels of fecal 
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coliform and high concentrations of other wastewater constituents.  Failure of these 
conventional systems also occurs because of poor design and/or construction, poor soil 
conditions, development in flood-prone areas, density of development and small lot sizes. 
 
The next development in on-site disposal systems was the use of periodic dosing or 
pumping of septic tank effluent instead of gravity-flow application.  Figure 6-2 illustrates 
this type of pressure distribution system.  In 1984, the Washington State Department of 
Health states in its “Guidelines for the use of Pressure Distribution Systems” that 
pressure distribution was desirable in certain locations to:   
 

1) Maintain a uniform application rate throughout the drain field area; 
2) Treat and dispose of effluent in the uppermost levels of the soil profile; 
3) Aid in mitigating the potential contamination of groundwater in areas of 

excessively permeable soils; 
4) Improve the performance and increase the life span of a drain field; and  
5) Reduce the chance of breakout or seepage on slopes. 

 
Currently, under WAC 246-272A, pressure distribution is required under most soil types 
and vertical separation conditions.  Refer to Table IV in Appendix A of WAC 246-272A.  
The use of pressure distribution systems increases both the design and operation 
complexities for on-site systems.  The design application rate needs to be low enough to 
avoid saturated flow conditions.  In addition, in soils with high permeability, effluent 
should be applied in small doses distributed over the entire disposal area to achieve 
effective treatment.  One potential problem with pressure systems is uneven pressure 
distribution.  The effluent will then be discharged in excessive amounts in localized areas 
with the lowest pressure, resulting in ponding within the drain field area.  This problem is 
less likely with low pumping rates, intermittent pumping cycles, and proper design and 
installation.   
 
ALTERNATIVE SEWAGE SYSTEMS 
 
A conventional on-site sewage disposal system consists of a septic tank and gravity flow 
or pressure distribution to a gravel-filled drain field.  Other on-site sewage disposal 
sewage treatment and/or disposal system is an “alternative” system.  Alternative systems 
are reviewed and approved by the Washington State Department of Health.  Upon DOH 
approval, standards for performance, application, design, and operation and maintenance 
are developed for implementing the specific technology.  When such standards exist the 
local health officer may issue permits for the alternate technology or system.   
 
A sub-category of the alternate systems is the proprietary device or method.  Typically, 
proprietary devices are held under other alternative systems; therefore, DOH must 
approve the proprietary product before it may be authorized by local authorities.  DOH 
maintains a list of approved systems and products, and a copy of the May 2005 version is 
included in Appendix B. 
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For marginal site conditions, such as shoreline locations, “Treatment Standard 1” and 
“Treatment Standard 2” may be necessary to meet the requirements under 
WAC 246-272A.  These standards are applicable for repair and replacement.  The 
specific requirements are shown in Appendix A, Table VI, of WAC 246-272A.  The most 
common method to achieve these standards is an intermittent sand filter.  Intermittent 
sand filters are shallow beds of sand provided with a surface distribution and an 
underdrain collection system.  The treated effluent is collected at the bottom of the filter 
and discharged to a disposal field, either by a pump or a gravity flow.  The filter may be 
located either above or below grade.  In addition, if “Treatment Standard 1” is required, a 
disinfection unit may be included following the sand filter.  This type of system is 
illustrated in Figure 6-3. 
 
Unlike the biological activity that occurs with a septic tank, where facultative conditions 
exist, the sand filter provides for BOD5 removal and ammonia removal under aerobic 
conditions.  In addition, the conversion of nitrate to nitrogen gas can occur if anaerobic 
bacteria coexist within the filter bed.   
 
In addition to the treatment units, such as the sand filter, the list of items approved by 
DOH also includes composting or incineration toilets, gravelless drain field systems, 
mound systems, and vaults and pit privies also shown in Appendix B. 
 
Both the composting and incineration toilets are designed to reduce the total wastewater 
volume up to 50 percent and also provide a significant reduction in nitrogen loading.  The 
remaining wastewater from household fixtures excluding water and solids from toilets 
may then be treated through conventional or alternative means.  There are several 
difficulties with the installation of composting or incineration toilets for existing 
residences.  The plumbing would need to be separated and additional venting and 
electrical installed.  Use with new construction is more feasible than modifying existing 
residences. 
 
The alternative sewage systems address many of the problems with conventional on-site 
systems by providing a higher level of treatment, more even distribution of septic tank 
effluent, and greater vertical separation from groundwater.  However, the alternative 
systems are much more expensive to construct, operate, and maintain.  The installation of 
the latest systems can cost over $20,000 to construct and, if the system is to function 
effectively, requires significant operation and maintenance.  Table 6-1 provides cost 
comparisons of typical conventional on-site and alternative residential system in use 
within the state of Washington.  Cost will vary significantly based on individual site 
conditions.  In addition, costs for commercial units or cluster system units may be 
significantly greater than residential uses.   
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TABLE 6-1 
 

Conventional and Alternative On-Site Sewage System Costs(1)

 
Type of System Total Cost 

Conventional  
• 1,000 Gallon Septic Tank with 

Gravity Flow Discharge 
 

$  6,000.00 
• 1,000 Gallon Septic Tank with 

Pressure Distribution 
 

$  8,000.00 
Alternative  
• 1,000 Gallon Septic Tank, 

Pressure Distribution, and 
Mound System 

 
 

$12,000.00 
• 1,200 Gallon Septic Tank, 

Pump, Sand Filter and Pressure 
Distribution 

 
 

$20,000.00 
• 1,200 Gallon Septic Tank, 

Pump, Sand Filter with 
Disinfection and Pressure 
Distribution 

 
 
 

$24,000.00 
Other  
• Composting Toilet $10,000.00 

(1) Costs presented in this table are a result of discussions with local installers, designers, 
and equipment vendors and are intended to cover design, permitting, and installation.. 

 
At the same time on-site systems were being improved and their costs were escalating, 
means of providing centralized wastewater treatment to rural areas were developing.  
Over the past 20 years, low pressure sewer collection systems have come into common 
use to deliver wastewater to a centralized treatment facility.  These centralized systems 
not only meet the new more stringent regulatory and environmental requirements, they 
can also remove nutrients in the wastewater and reclaim the water for reuse. 
 
TREATMENT PERFORMANCE OF ON-SITE SYSTEMS 
 
As with other wastewater treatment systems, the objective of a properly designed and 
constructed on-site sewage disposal system is effective treatment of the wastewater from 
individual residences so that it protects public health, does not cause any nuisance 
conditions, and does not impact any of the beneficial uses of local surface water or 
groundwater.  The principal constituents of concern are BOD5, TSS, nitrogen, 
phosphorous, bacteria and viruses.  Treated septic tank effluent travels either to 
groundwater, nearby water courses, or both. 
 
Performance data for various on-site components are presented in Table 6-2.  The table 
presents the contaminant levels found in raw wastewater and shows reduction occurring 
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with septic and drain fields to sand filters and disinfection.  See Table 4-5 for discussion 
of Treatment Standards 1 and 2, and Appendix A for new DOH rules.  The performance 
characteristics of on-site systems will vary significantly depending on local site 
conditions.  Low temperatures in the soil, for example, will limit the rate of biological 
treatment and low alkalinity will limit the system’s capability to convert ammonia to 
nitrate.  The type of soil, as shown in Table 4-4, will control the maximum hydraulic 
loading rate, as gallons per day per square foot.   
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TABLE 6-2 

 
Treatment Performance of On-Site Components 

(Contaminant Reduction) 
 

Gray &
 

6-6 
Oct

Drain Field(1)   
Parameter(1)

Raw 
Wastewater(1)

Septic Tank 
Effluent(1)

1.0 Ft. Below Trench 3.0 Ft. Below Trench 
Sand 

Filter(1) 

Effluent 

Sand Filter 
w/Disinfection 

BOD5, mg/l 210 – 530 140 – 200 0 0 <10 <10 
TSS, mg/l 210 – 600 50 – 90 0 0 <10 <10 
Nitrogen, mg/l 

Total 
Ammonia 
Nitrate 

 
35 – 80 
7 – 40 

<1 

 
25 – 60 
20 – 60 

<1 

 
-- 
25 
40 

 
-- 
-- 
40 

 
 

<0.5 
25 

 
 

<0.5 
25 

Total Phosphorous, 
mg/l 

10 – 27 10 – 30 10 1   

Fecal Coliform, 
MPN/100 ml 

106 – 1010 103 - 106 0 – 102 0 102 – 104 <2 x 102

Viruses, PFU/ml Unknown 105 – 107 0 – 103 0  Unknown 
(1) Table 14-7, Wastewater Engineering Treatment, Disposal and Reuse, Metcalf & Eddy, Inc., 3rd Edition. 
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Table 6-2 indicates both the capabilities and limitations of on-site sewage disposal 
systems.  For conventional on-site systems, there is good removal of BOD5 and TSS.  If 
vertical separation of 3 feet exists, most of the constituent values are at or below 
detection limits.  The exceptions are nitrate and phosphorous.  Even with a sand filter, 
nitrate concentrations often remain above 20 mg/L.  The disinfection step ensures 
compliance with Treatment Standard 1 for fecal coliform. 
 
As discussed in Chapter 4, the nitrate standard for groundwater is 10 mg/l.  As shown in 
Table 6-2, on-site sewage disposal systems cannot treat to this level.  However, a single, 
isolated residential unit will not likely have a significant impact on groundwater quality.  
The effect of septic tank density increases the likelihood of negative impacts to 
groundwater.  Minimum land area requirements, as shown in Table 4-6, regulate the 
density of on-site systems for new developments but do not adequately address the 
potential impacts from existing development density, which may have been in place prior 
to any new requirements. 
 
EXISTING WASTEWATER SYSTEMS WITHIN THE STUDY AREA 
 
The study area from the Hoodsport RAC to the Skokomish Reservation, inclusive, is 
currently served by on-site sewage systems.  On-site systems serve as the principal means 
of sewage treatment and disposal for rural and small community residents in Mason 
County.i  There are approximately 18,000 to 20,000 on-site sewage systems in 
unincorporated Mason County.  Within the Hoodsport RAC, 258 homes and 38 
businesses were counted in the ‘windshield’ survey conducted in February 2005.  The 
area between the Skokomish Reservation and the RAC included 108 homes and 4 
businesses during the same survey.  The Skokomish Reservation included 259 homes and 
17 businesses according to projections in the Skokomish Indian Tribe 2001/2002 
Updated Comprehensive Economic Development Strategy Plan.  The total of homes and 
business for the entire study area is estimated to be 625 residences and 59 businesses.  
Septic system records that were reviewed from the Mason County Health Department 
included 223 residences and 34 businesses in the study area or approximately 36 percent 
of the residences and 58 percent of the businesses.  The County does not have records for 
every septic system within the study area but compiles records for septic systems under 
the following conditions: 
 

• New construction 
• Remodel that requires a construction permit 
• Change in zoning 
• Repair to septic system 
• Citizen complaint 
• In some cases, change of ownership 
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Within the study area County records yielded the following generalizations with regard to 
on-site septic systems: 
 

1. Of the 684 residences and businesses counted, 257 septic records were 
available or approximately 38 percent. 

2. Of the 257 septic records, only 202 had a date of installation or repair 
associated with them. 

 
Table 6-3 shows the compilation of data from Mason County records for the 202 septic 
records, which included date of installation or repair.   
 
Not all on-site systems within the study area have records on file with the County.  In the 
2000 Finch Creek Study, only 19 out of 40 properties along Finch Creek Road has 
records on file.  For the expanded area in Hoodsport, including the shoreline, only 40 out 
of 90 properties had records on file with the County.  It is expected that the on-site 
systems without records would fall into the pre-1980 categories. 
 

TABLE 6-3 
 

Study Area Septic Systems Statistics 
 

Date of 
Installation or 

Repair 

Number of 
Septic Systems 

Percentage of 
Gravity or 
Pressure 

Average Lot 
Size (square 

feet) 

Average Septic 
Tank Size 
(gallons) 

Pre 1970 29 100% Gravity 22,326 728 
1971-1980 30 100% Gravity 43,745 988 
1981-1990 37 89% Gravity 

11% Pressure 
87,348 1,139 

1991-2000 86 59% Gravity 
41% Pressure 

71,054 1,215 

2001 to Present 20 13% Gravity 
87% Pressure 

53,857 1,218 

Total 202 72% Gravity 
28% Pressure 

55,666 1,058 

 
Many on-site systems installed over 20 years ago would not meet current state and 
county design and siting criteria.ii  Few of these systems would have pressure distribution 
systems or septic tanks greater than 1,000 gallons. 
 
In 1993, Mason County conducted an educational project under a grant from the Puget 
Sound Water Quality Authority’s Public Involvement and Education (PIE) Fund.  During 
that project, 30 failing on-site sewage systems were identified along Finch Creek.  
According to County records, only a few of these systems have been repaired.  Some 
systems were deemed not repairable due to small lot sizes and the high water table along 
the creek. 
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The Mason County Public Health Services rates on-site sewage disposal systems 
according to one of three categories: 
 

• Functional 
• Suspect 
• Failure 

 
Criteria for each category are discussed below: 
 

1) Functional:  Systems, which showed no signs of failure either by visual 
inspection or dye testing.  The records for these systems will also indicate 
that they were constructed and located to provide adequate treatment of 
effluent. 
 

2) Suspect:  Systems which showed no visible signs of failure but were 
suspected of not adequately providing treatment for the following reasons: 

 
A. Water samples were collected near the drain field with high fecal 

coliform count (i.e., greater than 200 per 100 ml) but lack 
confirming dye test results. 
 

B. Positive dye samples in charcoal packets but either lack of 
confirming water sample data or dye concentrations too low to 
conclude system failure. 
 

C. Systems influenced by high groundwater or tidal conditions.   
 

 
3) Failure:  Systems with surfacing sewage or effluent, being discharged 

through pipe or tile, observed grey water discharge or the combination of 
the following: 

 
A. Dye concentrations ten times, or greater than background levels; 

and 
 

B. Water sample with fecal coliform count greater than 200 per 
100 mL. 

 
A combination of visual inspection, dye testing, and water sampling is the preferred 
method for a complete on-site sewage system survey.  It is also the most costly.  For 
example, in 1993, Mason County surveyed 17 on-site systems for the commercial area of 
Allyn.  The cost of this work was about $14,000.  In addition, where a storm drainage 
system does not exist, it may be very difficult to properly locate the charcoal packets for 
effective dye testing. 
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RELATED STUDIES WITH ON-SITE SYSTEMS WITH THE LOWER HOOD 
CANAL WATERSHED 

 
The River Basin Team provided an analysis of the Lower Hood Canal watershed in the 
Lower Hood Canal Watershed Study Report (April 1991) and the follow up Watershed 
Action Plan (October 1994).  The Puget Sound River Basin Team was comprised of 
representatives from the USDA Soil Conservation Service, USDA Forest Service, and 
Washington Departments of Ecology and Fisheries.  Findings of their analysis included 
the following elements: 

 
• 3,900 of the 5,300 residential units in the watershed were along Hood 

Canal or area lakes. 
 

• Ninety percent of the residential parcels along Hood Canal have homes 
located on them, leaving around 300 parcels yet undeveloped. 
 

• Small parcel size (from 0.1 to 0.2 acres), inadequate area for on-site 
sewage disposal, and soils with severe limitations for on-site sewage 
systems use (99 percent of the soil in the watershed are evaluated as such) 
combine to substantiate the concerns about residential development and 
degrading water quality in area lakes, rivers, streams and Lower Hood 
Canal.iii 

 
Figure 6-4 illustrates how the combination of poor on-site systems and limited soils may 
be hydraulically connected to Hood Canal. 
 
The Puget Sound River Basin Team outlined a number of issues associated with 
residential and commercial development in the Lower Hood Canal as stated in the 
following “Problem Statement”:  
 
Problem Statements: Residential & Commercial 

 
1. Many on-site sewage systems are located in soils with severe limitations 

for standard on-site system application. 
 
2. Many on-site sewage systems within the watershed are older, standard 

gravity-flow systems. 
 
3. Many on-site sewage systems are located in fill material contained behind 

bulkheads situated within the marine intertidal zone. 
 
4. Small lot sizes have resulted in sections of densely developed marine 

shoreline. 
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5. In the past, horizontal setback and vertical separation standards for 
installation and repair of marine shoreline on-site sewage systems have 
not been strictly followed. 

 
6. Mason and Kitsap Counties lack staff.  Additional funding is needed to 

investigate on-site sewage system problems and follow-up on repair 
activity in a comprehensive manner. 

 
7. Grandfathered on-site sewage systems are being subjected to use beyond 

original design specifications. 
 
8. There is a lack of native vegetation buffers along developed portions of 

streams, rivers, and the marine shoreline in the watershed. 
 
9. High-volume commercial establishments (e.g., restaurants, laundromats, 

and mobile home parks) are using standard gravity flow systems that may 
not be fully effective. 

 
10. Large commercial on-site sewage systems do not have maintenance and 

operation contracts. 
 
11. Commercial development within the Belfair area is continuing to add to 

the existing problems. 
 
12. Zoning and land use planning has not been in place to address sensitive 

area concerns within the watershed. 
 
13. Mason and Kitsap County’s enforcement procedures for failing on-site 

sewage systems are not adequate because of insufficient resources. 
 
14. There are seasonal failures of on-site sewage systems in the watershed. 
 
15. There is a need for regulatory agencies to investigate and approve 

workable, alternative on-site sewage systems for use when standard septic 
systems are ineffective.iv 

 
EFFECTS OF ON-SITE SYSTEMS TO GROUNDWATER AND SURFACE 
WATER RESOURCES 
 
There are several aquifer systems underlying the area between the Hoodsport RAC and 
the Skokomish Reservation.  The majority of drinking water wells are supplied by 
aquifers underlying the region.  According to the Mason County Public Health Services, 
there have been no reports of contaminated drinking water supplies within the study area 
due to on-site septic system failure or other causes.  This is to be expected, as 
impermeable soil layers protect the deep aquifers from contamination.   
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All of the well logs available within the study area were reviewed from the Ecology Well 
Log Viewer website in order to ascertain on a broad scale the potential connectivity 
between the uplands and Hood Canal.  In general, the well logs included a soil profile 
recorded by the well driller.  However, the level of detail within the soil profile, the 
terminology in describing the soil layers, and the location of the individual wells varied 
significantly between driller’s reports.  In addition, the Ecology website groups wells by 
section number, so that if a well driller does not provide an address for the well, the 
resolution of the well’s location falls within the range of an entire section.  Map section 
numbers 11, 12, 13, 14, 23, 26, 35, 2, and 11 were reviewed along the Hood Canal 
shoreline from north to south.  While individual profiles varied, a general pattern of 
profiles existed and included a very shallow organic layer from one to 3 feet.  Within the 
Hoodsport area along Highway 101 and State Route 119 this included fill material, which 
may be deeper.  In general, the next soil layer included gravel, sand, and clay in varying 
compositions.  In the southern study area water was frequently encountered in this area, 
which was between 15 feet and 40 feet below ground surface (bgs).  Within the 
Hoodsport RAC area, hardpan was encountered frequently at various depths from near 
surface to depths greater than one hundred feet.  To generalize, porous materials in the 
upper horizons allow waters applied to the surface to filter down until they reach an 
impermeable layer, which either directs flow down gradient to sea level or forms 
subsurface pools of water.  As increased amounts of water are applied to the surface or 
from areas of increased groundwater, the flow either increases down gradient or the 
groundwater level rises closer to the surface.  Once the soils have become saturated, flow 
is down gradient along the soil surface to Hood Canal.  In general, the greater the 
distance water is applied to the soil surface from the land-canal interface, the greater the 
residence time and therefore filtration capacity within the subsurface profile prior to 
discharge to the hydraulically connected Hood Canal.  However, a shallow confining 
layer with a steep down gradient can negate this premise providing little or no infiltration 
even if the source is a significant distance from Hood Canal. 
 
An analysis of well logs obtained from the Department of Ecology showed that there are 
a few wells that are supplied by shallower aquifers.  There is a greater potential for 
drinking water contamination due to on-site septic failures in the shallow aquifers.  The 
shallow aquifers surface along slopes and feed streams, natural drainage courses, and 
wetlands.  Figure 6-4 shows a depiction of the lateral movement of groundwater from the 
upland areas to Hood Canal in the vicinity of the Hoodsport RAC.  In other locations 
around Hood Canal, the potential for public contact with sewage is associated more with 
surface waters than with drinking water supplies.  Dye tests performed for septic tank 
studies in the Belfair area of Hood Canal showed sewage contamination appearing in 
ditches, streams, and drainage courses.  Surface waters within the drainage basin will 
eventually reach beach areas (shorelines) where the potential exists for public exposure. 
 
PUBLIC HEALTH AND SAFETY 
 
As a result of fecal coliform contamination of shellfish beds, the Washington State 
Department of Health closed the tidelands to shellfish harvesting at the Hoodsport fish 
hatchery at the mouth of Finch Creek.  Based upon similar studies and surveys in the 
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Belfair/Lower Hood Canal area, on-site system failures were determined to be a major 
contributor to fecal coliform problems within the Canal. 
 
WATER QUALITY STUDIES IN HOOD CANAL 
 
Health has established approximately 67 marine monitoring stations in Lower Hood 
Canal, some of which are shown in Figure 2-10.  These stations are along the shorelines 
of the Canal and are distributed among four monitoring areas: Hood Canal #6, #7, #8, 
and #9.  
 
The Department of Health primarily monitors for fecal coliform organisms in terms of 
number of organisms per 100 ml.  The standard for approved shellfish growing waters is 
a fecal coliform geometric mean not greater than 14 organisms/100 ml, with not more 
than 10 percent of the samples greater than 43 organisms/100 ml. 
 
For the marine waters in the vicinity of the study area, the 2004 Washington Water 
Quality Assessment Draft Section 303(d) list included Finch Creek for exceeding 
standards for fecal coliform, and Hood Canal, both to the north and south of Hoodsport, 
for exceedences for dissolved oxygen.  The complete 2004 303d/305b report can be 
viewed through Ecology’s web page at www.ecy.wa.gov/programs/wq/303d/2002/2002-
indext.html. 
 
In general terms water quality in Hood Canal can be summarized from excerpts from the 
report Washington State Marine Water Quality, 1998 through 2000, published 
December 2002. 
 

(a)  …Dissolved oxygen (DO) concentrations less than 3 mg/L were measured in 
Hood Canal (4 stations, 51 observations). 
 
(b)  …Conditions in South Hood Canal were especially severe, with low DO 
concentrations (<5 mg/L) evident year round. 
 
(c) …Observations of low DO primarily occurred in late summer to early fall, but 
in South Hood Canal occurred year-round and reached anoxia at times. 
 
(d) …Summing several water quality attributes using five indicators of marine 
water quality presented in this and previous reports (strong stratification, low 
DO, limiting nutrients, high, fecal coliform bacteria concentrations and high 
ammonium concentrations) the highest water quality concern for the stations 
assessed during WY 1998 – Y 2000 is for Southern Hood Canal, Budd Inlet, 
Penn Cove, Commencement Bay, Elliott Bay, Possession Sound, Saratoga 
Passage, Sinclair Inlet, and inner Grays Harbor and to a lesser degree, 
Bellingham Bay, Case Inlet, Oakland Bay, inner Willapa, Discovery Bay, Strait of 
Georgia, Carr Inlet, Port Orchard, West Point, Skagit Bay, and Port Susan. 
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(e)  …Areas showing near-hypoxia during WY 1998-Y 2000 are Hood Canal, 
Penn Cove and, to a much less extent, Saratoga Passage, Bellingham Bay, 
Discovery Bay, Elliott Bay, Strait of Georgia, and West Point. 

 
In 2002, 2003, and 2004 the Washington Department of Fish and Wildlife suspended 
recreational and commercial fishing in Hood Canal due to low dissolved oxygen (DO) 
levels.  These low DO levels are blamed at least in part on wastewater discharges from 
failing septic systems from homes and communities along Hood Canal.  The poor 
flushing characteristics of Lower Hood Canal make the lower Canal particularly 
susceptible to this problem. 
 
HISTORY OF SHELLFISH BED CLOSURES 
 
In July 1998, 22 acres of tidelands in Lilliwaup were downgraded from Approved to 
Prohibited. 
 
In September 1987, 630 acres of tidelands in the northeast end of Hood Canal #9 were 
downgraded from Approved to Prohibited.  In February 1993, the remainder (960 acres) 
of Hood Canal #9 was downgraded to Prohibited.  However, in April 1993, 530 acres of 
tidelands along the south shoreline of area #9 were upgraded from Prohibited to 
Restricted and in October 1996 from Restricted to Approved.  In August 1994, an 
additional 70 acres of tidelands along the south shore were upgraded from Prohibited to 
Restricted.  In May 1998, there was a classification upgrade of 400 acres from Prohibited 
to Approved.   
 
Table 6-4 presents the changes in classifications since 1987 in Lower Hood Canal.  
Based on DOH’s 2002 Annual Inventory, all of the Commercial Shellfish areas in lower 
Hood Canal are classified as approved except for the area surrounding Hoodsport at the 
discharge for Finch Creek, the outfall at Alderbrook, an area in the vicinity of Lilliwaup, 
and the area of Lynch Cove near Belfair covering approximately 600 acres. 
 
There was also a downgrade on the eastside of Annas Bay in August 2005 covering 300 
acres from Approved to Prohibited. 
 
The Office of Food Safety and Shellfish Program, Washington State Department of 
Health, provides annual reports for the commercial and recreational shellfish areas of 
Washington.  DOH’s 2004 annual inventory can be found at 
http://www.doh.wa.gov/ehp/sf/Pubs/2004annualinventory .pdf. 
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TABLE 6-4 
 

Lower Hood Canal Commercial Shellfish Growing Area Reclassifications(1)

 
Classification Downgrades Classification Upgrades Growing 

Area Year Change Acres Reason Year Change Acres Reason 
Hood 

Canal (#5) 
Lilliwaup 

1998 Approved 
to 

Prohibited 

22 Area failed 
fecal 

coliform 
standard; 
wildlife 

most likely 

    

1987 Approved 
to 

Prohibited 

630 Rural and 
Urban 

Non-point 

1996 Restricted 
to 

Approved 

530 Correction of 
on-site 
sewage 
system 
failures 

Lower 
Hood 

Canal (#9) 

1993 Approved 
to 

Prohibited 

960 Rural non-
point 

including 
on-site 
sewage 
system 
failures 

1998 Prohibited 
to 

Approved 

400 Repairs of 
on-site 
sewage 
systems 

Annas Bay 2005 Approved 
to 

Prohibited 

300 Rural and 
Urban 

Non-point 

2004 
(Lynch 
Cove) 

Prohibited 
to 

Approved 

138 State Park 
and other 

on-site 
improvement

s 
(1) Office of Food Safety and Shellfish Programs 2002 Annual Inventory:  Commercial & 

Recreational Shellfish Areas of Puget Sound (page 9). 
 

The February 1993 downgrade of Hood Canal #9 triggered a large scale shellfish area 
restoration effort.  Pursuant to Chapter 90.72 RCW, a shellfish protection district was 
formed in the Lower Hood Canal.  The boundaries of the shellfish district, formally 
referred to as the Lower Hood Canal Clean Water District, included the entire Lower 
Hood Canal watershed from Lynch Cove to the great bend at Union.  Property owners in 
the Lower Hood Canal Clean Water District were assessed $52 each year between 1994 
and 1996.  Additional fees were charged to parcels with adjacent tidelands.  The revenues 
generated by this shellfish district were used to fund pollution source identification work 
throughout the Lower Hood Canal.  The Clean Water District was discontinued in 1997. 
 
SOIL LIMITATIONS AND MINIMUM BUILDING LOT SIZE 
 
SOIL LIMITATIONS FOR SEPTIC TANK ABSORPTION FIELDS 
 
Soils within the study area were evaluated for potential effluent application.  The soils 
reviewed encompassed an area from approximately 1 mile north of the Hoodsport RAC 
then south along the Highway 101 corridor and including the Skokomish Reservation.  
The area is bounded to the west along the plateau from Lake Kokanee south between the 
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North Fork of the Skokomish River and Hood Canal.  In Figure 6-5 at the end of the 
chapter, suitable or marginally suitable soils have been delineated and shaded in green.  
These soils are primarily the Hoodsport Gravelly Sandy Loam and Grove Gravelly Sandy 
Loam series with minimal areas of Indianola Loamy Sand and Cloquallum Silt Loam. 
 
The Hoodsport soils have developed from mixed, compact, strongly cemented till 
deposited by historic continental glaciation.  The till has been influenced by local drift 
from the Olympic Mountains, as well as by considerable basaltic rock of local origin.  
Hoodsport soils have good natural drainage and the topography ranges from undulating 
to steep.   
 
During the rainy season when the Hoodsport soils can develop a high water table, the 
soils’ capacity to accept and treat large amounts of wastewater can easily be exceeded.  
Under these conditions in moderate to high density residential areas, the potential of 
water pollution increases. 
 
Soils of the Grove series have developed from loose, gravelly, glacial outwash material.  
Grove soils have somewhat excessive natural drainage and the topography ranges from 
gently undulating to hilly.   
 
Soils on glacial outwash terraces generally have excellent drainage.  Septic tank drain 
fields function well when coupled with a good maintenance program.  However, because 
most of the soils of this type drain rapidly, there is the potential for groundwater 
pollution.  Most of these soils can only absorb small amounts of nutrients and pollutants 
because they lack enough fine soil particles and organic matter. 
 
MINIMUM BUILDING LOT SIZE 
 
In addition to the site evaluation requirements of the Department of Health, consisting of 
a soil analysis with adequate vertical and horizontal separation, there are several building 
standards that require a minimum lot size to provide adequate land area to site on-site 
systems and drain fields.  However, there are ongoing changes in minimum lot size 
requirements because of the County’s new 2005 Comprehensive Plan and recent changes 
in DOH regulations.  This section of the Analysis provides an overview of past and 
current minimum lot size requirements. 
 
Mason County’s development regulations base minimum lot size requirements for on-site 
systems on the Department of Health’s On-Site Sewage regulations, Ch. 246-272 WAC.  
This WAC regulates the location, design, installation, operation and maintenance, and 
monitoring of on-site systems to specifically limit discharge of sewage effluent to waters 
of the state.  Development along the shorelines of the County now must meet the building 
lot requirements of the County’s 2005 Comprehensive Plan. 
 
As outlined in Mason County Plats & Subdivisions ordinance (Title 16), basic minimum 
requirements for lot sizes shall be as follows:  
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(1) All lots shall have a minimum average width of not less than one-third of 
the median length and a minimum width at any point of twenty-five (25) 
feet. 

 
(2) The minimum area of lots served by municipal sewage works shall be six 

thousand (6000) square feet. 
 
(3) The minimum gross land areas of lots served by individual sewage 

systems on each lot shall be twelve thousand five hundred (12,500) square 
feet.  These minimum sizes shall be for lots proposed for single family 
units outside of urban growth areas.  Lots for single family units inside of 
urban growth areas and for multiple family units shall be as approved by 
the Mason County Planning Commission. 

 
The latest amendments to Title 16 contain provisions for density bonuses.  Under these 
provisions if a developer seeks to gain either a reduction in the minimum lot size or 
additional residential density, a portion of the developable land can be devoted to open 
space or other forms of preservation including recreation. 
 
Prior to submission of a preliminary plat, approval must be obtained from the Mason 
County Environmental Health Division as to the ability of the soils to accept septic tank 
effluents.  In addition, all development in Mason County that relies on individual on-site 
sewage systems shall comply with Washington State Department of Health regulations, 
Chapter 246-272 WAC, On-Site Sewage Systems. 
 
Mason County has designated Hoodsport as a Rural Activity Center.  As defined, 
undeveloped areas within an RAC boundary can be developed, however, the 
recommended density is 1 unit per 2.5 acres.  Lots platted prior to 1996 are not subject to 
this density requirement and may be able to develop at an average density of one 
dwelling unit per acre with individual wells.   
 
Table 6-5 summarizes building requirements for residential development along the 
shorelines based on the 1988 Shoreline Master Program.  Residential and accessory units 
requirements are based on minimum building lot size and multi-family development is 
based on maximum sewerage.  However, the requirements of the 1988 Shoreline Master 
Program have been superceded by the County’s 2005 Comprehensive Plan.  Lot sizes and 
density limits shall instead be governed by this Plan. 
 
Another consideration that may affect property owners in marine shoreline areas are 
DOH rules under WAC 246-272A-0015, Local Management and Regulation.  Under 
these rules, Mason County shall develop a plan by July 1, 2007, for managing on-site 
systems and protect priority areas where on-site systems may pose a public health risk.  
Among these priority areas are shellfish growing areas and areas where nitrogen has been 
identified as a contaminant of concern. 

 

Mason County Department of Utilities/Waste Management 6-17 
Hoodsport-Skokomish Wastewater Alternatives Analysis October 2006 



Gray & Osborne, Inc., Consulting Engineers 

TABLE 6-5 
 

Shoreline Master Program Minimum Building Requirements 
 

 
 

Residential 
Unit 

Residence 
and 

Accessory 
Unit 

 
 

Duplex 

 
 

Multi-Family 

 
 

Environments 

Minimum Lot Size Maximum Sewerage 
 
Urban Residential 

 
12,500 sf 

 
18,750 sf 

1,570 
gal/ac/day 

1,570 
gal/ac/day 

Rural 20,000 sf 20,000 sf 785 gal/ac/day 785 gal/ac/day 
Conservancy 5 acres 5 acres 5 acres 5 acres 
Natural N/A N/A N/A N/A 

Source: Mason County Shoreline Master Program, 1988. 
 
EXISTING LOT SIZE IN THE STUDY AREA 
 
Mason County Assessor maps and tax rolls were used to provide an analysis of existing 
lots sizes within the study area.  The purpose for this analysis was to ascertain the 
proportion of existing lots that meet Washington State criteria for on-site systems 
(WAC 246-272).  The State’s on-site criteria require adequate land area for the 
installation, expansion, or repair of individual on-site systems.  Creek frontage and 
shoreline areas were significant to this Analysis due to the existing density of housing, 
their close proximity to Hood Canal, and the potential threat to water quality from any 
failing on-site systems.  The minimum building lot size, under ideal conditions, that the 
County has determined for adequate land area for on-site wastewater treatment and that 
meets the state criteria for on-site systems is 12,500 ft2, or approximately one-third acre.  
However, within the Hoodsport RAC 1 dwelling for each 2.5 acres is specified for new 
development.  Existing lot sizes less than this standard likely would be required to meet 
Treatment Standard 1 or 2, or new DOH rules under WAC 246-272A. 
 
The County’s assessor records provided the lot size for approximately 38 percent of the 
known residences within the RAC.  The average lot size was calculated to be 
approximately 55,666 square feet or 1.25 acres.  This would indicate that existing lot 
sizes meet the lot size requirements and contain adequate land area, on average, for 
installation or repair of on-site systems under current State and County criteria.  Table 6-
6 summarizes the results of the lot-size analysis.  In general, smaller lot sizes are located 
near shoreline areas and larger parcels in the upland areas.  The shoreline area of the 
Hoodsport RAC is an example development on small lot sizes. 
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TABLE 6-6 
 

Study Area Existing Lot Sizes(1) 

 

 <1/3 acre(2)
1/3 to 1 

acre 
1 to 2.5 
acres >2.5 acres Total(3)

Number of 
Lots 

51 65 66 18 200 

Percent 26% 32% 33% 9% 100% 
(1) Mason County Assessor Records. 
(2) Mason County minimum building lot size for siting individual on-site systems: 12,500 ft2 or 

1/3 acre. 
(3) Number of lots available in County’s assessor records. 
 
FUTURE DEVELOPMENT 
 
Future development in the study area is dependent on the density standards established 
by Mason County.  Table 6-7 is a summary of development densities for the land use 
categories within the study area. 
 

TABLE 6-7 
 

Hood Canal Study Area Development Densities 
 

Land Use Designation Residential Density(1) Maximum Building Size 
Rural Activity Center 1 du/2.5 acres 10,000 sf 
Shoreline Rural 20,000 sf Varies 
Shoreline Urban 12,500 sf Varies 
General Rural Area Varies (1 du/2.5, 5, 10, 20 acres) 3,000 sf 
 
Mason County has established lot size standards for RACs and other areas by its 
Comprehensive Plan.  As shown in Table 6-7, the standard for the RAC is one dwelling 
unit per 2.5 acres.  This standard, however, addresses new lot creation.  In Hoodsport and 
other areas, there are a large number of existing legal lots which are less than the 2.5 
acres standard.  For existing legal lots, the regulations which are most pertinent are the 
on-site regulations under WAC 246-272, currently, or WAC 246-272A, effective 
July 2007.  Minimum land area requirements under the current WAC are shown in 
Table 4-6.  The future WAC requirements are found in Table X, WAC 276-272A-0320, 
in Appendix A.  For existing legal lots the most important considerations are the 
availability of a public water supply and the type of soil.  With the Hoodsport RAC, there 
are approximately 460 existing legal lots, and some of these can be developed even 
though they do not meet the current lot size requirements. 
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SUMMARY 
 
Soils common in the study area are limited for wastewater treatment due to cemented 
hard pan, steep slopes, wetness and flooding, poor filtration, and depth to bedrock.  
Hoodsport and Grove soil series may provide adequate treatment and should be 
investigated further particularly during the wet winter season.  Other key factors besides 
soil conditions that limit effluent disposal include flood zone areas, wetlands, and high 
groundwater.  Figure 6-5 shows the entire service area with the areas that are unsuitable 
for effluent disposal represented by multiple hatching patterns.  The areas that are either 
suitable or marginally suitable for effluent disposal are shaded with solid colors.  These 
areas require further investigation to prove suitability.  The areas that have a probability 
of being suitable are typically soils on the plateau between Hood Canal and the North 
Fork of the Skokomish River.  The peak elevation of the plateau is generally around 
600 feet, which may limit some design considerations. 
 
Numerous small lots in densely developed marine shoreline areas such as Hoodsport are 
a contributing factor to the poor water quality in Hood Canal.  Mason County 
development regulations require a minimum of 12,500 ft2 for parcels served by on-site 
systems outside the RAC.  This land requirement can increase as site conditions become 
less suitable for placement of drain fields or if the parcel is in close proximity to shellfish 
areas or surface water feature.  A review of Mason County Assessor records revealed that 
many existing lots within the RAC are less than one-third acre, and many along the 
shoreline are less than 10,000 sf.  Lots that are less than the minimum lot size do not have 
adequate land area for repairs or expansion of on-site system drain fields. 
 
Water quality studies have been performed by Mason County and the Washington State 
Department of Health that document water quality problems associated with fecal 
coliform in Finch Creek, which enters Hood Canal.  The direct result of these water 
quality problems has been the closure of some shellfish harvest areas.  However, the 
efforts by Mason County Public Health have resulted in 930 acres in classification 
upgrades in other areas of Lower Hood Canal.   
 
Continued reliance on on-site septic systems for the protection of water quality in the 
Hood Canal becomes an increasingly inadequate alternative when the combined factors 
of severely limited soil conditions, small lots sizes, shallow water table, and higher 
projected densities are considered.  However, the potential costs associated with a sewer 
collection system may require reliance upon the higher standards for on-site systems to 
protect water quality in parts of the service area.   
 
                                                 
i Puget Sound Notes, Number 39, June 1996, Puget Sound Water Quality Authority, p. 1. 
ii Lower Hood Canal Watershed Action Plan, Prepared by the Lower Hood Canal Watershed Management Committee, 1994, p. 2-3. 
iii Lower Hood Canal Watershed Action Plan, p. 2-3. 
iv Ibid., p. 2-3. 
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CHAPTER 7 
 

ON-SITE TECHNOLOGIES FOR NUTRIENT REMOVAL 
 
INTRODUCTION 
 
In recent years, there has been a significant effort evaluating nitrogen in the water 
environment and potential technologies to reduce and remove it.  The general goal of this 
work has been to protect surface and groundwater resources and also set development 
standards to manage nitrogen loading in the environment. 
 
Several studies are available which address on-site technologies for nutrient removal.  
Part of the background information for this Chapter is found in the Final Report Ad Hoc 
Committee on Alternative Septic Systems (The New Jersey Pinelands Commission, 
August 2001) and Nitrogen Reducing Technologies Report to the Puget Sound Action 
Team (Washington State Department of Health Wastewater Management Program, 
2005).  For the Pinelands Commission, there is a several year timeline covering planning 
through implementing and monitoring of on-site technologies for nutrient removal.  
Other valuable references include the Monroe County (Florida Keys) Wastewater Master 
Plan (CH2M Hill, June 2000), EPA’s Onsite Wastewater Systems Manual (February 
2002), and the LaPine Oregon Project (Oregon Department of Environmental Quality, 
ongoing). 
 
In September 2005, the 13th NW Onsite Wastewater Short Course and Equipment 
Exhibition brought together national experts to present information about innovative 
technologies for on-site systems.  This short course, among its agenda, covered 
performance data for nitrogen reduction in Oregon, Massachusetts, and other locations. 
 
CONVENTIONAL ON-SITE SYSTEM FOR NUTRIENT REMOVAL 
 
Figure 7-1, in part, explains the operation of a conventional on-site wastewater system.  
Organic nitrogen from household wastewater in converted to ammonium ion (NH4+ -N) 
in the anaerobic conditions of the septic tank and discharged to a drain field.  Once the 
nitrogen is in the drain field, it may undergo several transformations which include 
adsorption in the soil, volatilization to the atmosphere under alkaline conditions, 
conversion to nitrate (NO3-), biological uptake of both ammonia and nitrate, or 
denitrification (nitrogen gas) if the environmental conditions are favorable. 
 
However, as shown in Figure 7-1, the most likely outcome in a well designed drain field 
with aerobic conditions is the conversion of ammonium ion to nitrate.  This process is 
referred to as nitrification.  The nitrate ion is highly mobile in the environment and may 
migrate either to surface or groundwater.  The essential nitrification equation is shown 
below: 
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Autotrophic 
⎯⎯⎯→ 1.00 NH4

+ + 1.8902 + 0.08 CO2
Bacteria 

 
0.98 NO3

- + 0.016 [New Bacterial Cells] + 0.95 H2O + 1.98 H+

 
Conversion of each milligram of ammonia nitrogen requires 3.96 milligrams oxygen, 
7.01 milligrams of alkalinity, and 0.16 milligrams of inorganic carbon.  High influent 
concentrations of ammonia will require greater amounts of oxygen and alkalinity to 
complete nitrification.  In some locations, low alkalinity will limit nitrification and, 
therefore, overall nitrogen removal. 
 
As shown in Figure 7-1, there is the possibly of another step, denitrification.  However, 
unless anoxic conditions exist and a carbon source is available, nitrate cannot be reduced 
to nitrogen gas.  Conventional on-site wastewater systems do not accomplish 
denitrification. 
 
ENVIRONMENTAL IMPACTS OF NITROGEN DISCHARGE 
 
SURFACE WATER 
 
Eutrophication 
 
For algae and other aquatic plants, nitrogen is often the limiting nutrient.  Thus by 
entering surface waters it may cause an excess in growth resulting in algal blooms.  
Along with the blooms, nitrogen may result in oxygen depletion due to biomass decay.  
These conditions have been documented in Hood Canal. 
 
On-site wastewater systems are estimated to contribute between 24 and 39 tons of 
nitrogen to the water of Hood Canal, which accounts for between 33 percent and 
84 percent of the human contribution according to the Preliminary Assessment and 
Corrective Action Plan for Hood Canal (PSAT, May 2004). 
 
Oxygen Demand through Nitrification 
 
Nitrogen in the form of NH4

+-N can exert a significant oxygen demand through 
nitrification.  These conditions are most likely to occur when the on-site wastewater 
systems are located near a surface water and the drain field does not retain the effluent 
for a satisfactory period.  Several environmental factors need to be favorable for 
nitrification to occur.  The net result may be oxygen reduction resulting in changes in the 
aquatic environment. 
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Ammonia Toxicity 
 
Nitrogen in the form of NH3-N is highly toxic to several species of fish, including 
salmon.  For a centralized wastewater treatment system, ammonia is often strictly 
regulated to avoid toxicity in receiving waters. 
 
Groundwater 
 
Methemoglobinemia 
 
High nitrate levels in drinking water can cause methemoglobinemia in infants.  As a 
result, EPA limits the maximum contaminant level of nitrate in drinking water to 10 
mg/L.  In the State of Washington, Ecology is concerned when reclaimed water use 
results in nitrate concentrations in groundwater greater than 2 mg/L. 
 
Birth Defects 
 
Some studies in other countries have shown a higher incidence of birth defects with 
nitrate-rich well water.  While these studies are not conclusive, they do serve as a 
warning. 
 
PERFORMANCE CAPABILITIES OF ENHANCED ON-SITE SYSTEMS (EOS) 
 
The typical effluent nitrogen concentration in a standard on-site system is approximately 
40 mg/L.  Performance data for several locations and studies show that enhanced on-site 
systems (EOS) can achieve nitrogen reduction below this concentration, but low effluent 
nitrogen concentrations are not consistently achieved. 
 

• The Pinelands Commission Report (New Jersey) identified four EOS 
systems capable of achieving 14 mg/L effluent nitrogen from the treatment 
unit.  This report was a technology based treatment assessment.  The 
Commission did not provide credit for additional nitrogen in a drain field. 
 

• The LaPine Oregon National Decentralized Wastewater Treatment and 
Disposal Demonstration Project evaluated 16 alternative technologies and 
a conventional system for nitrogen effluent quality.  The average effluent 
nitrogen for all technologies was 38.4 mg/L.  The lowest effluent nitrogen 
concentration was 3.5 mg/L by NITREX.  Three other alternative 
technologies had average total effluent nitrogen of 20 mg/L, or less.  
Additional information about the LaPine project is included later in this 
Chapter. 
 

• The Massachusetts Alternative Septic Test Center in Barnstable, MA was 
established in 1999 to evaluate advanced treatment units.  Based on an 
influent nitrogen concentration of 38 to 40 mg/L, the results of the 
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Center’s work indicated that a mean effluent nitrogen concentration of 15 
mg/L for six of the enhanced on-site systems was achievable.  These six 
systems included Amphidrome, Waterloo Biofilter, FAST, Bioclere, 
NITREX, and a recirculating sand filter.  Additional information about 
these types of systems is included in this Chapter.  The lowest effluent 
nitrogen concentration was 4.4 mg/L by NITREX, an add-on system. 
 

• Monroe County, Florida requires new on-site treatment and disposal 
systems (OSTDS) to achieve 3 mg/L total nitrogen.  However, the local 
governing authority recognizes that OSTDS cannot currently meet this 
standard and allows interim systems to be constructed. 
 

• The EPA On-site Wastewater Treatment Systems Manual, Table 3-19, 
indicates that a domestic system with a nitrogen removal recycle system is 
capable of reaching 10 to 30 mg/L effluent nitrogen with an additional 
20 percent removal in the soil matrix with a well designed drain field. 
 

• The Washington State Department of Health (DOH) has established in its 
rules (Chapter 246-272A, On-Site Sewage Systems) a standard of 20 mg/L 
for effluent total nitrogen.  Proprietary products intended as nitrogen 
reducing technologies would need to meet this standard in order to be 
listed. 
 

Much of the available data about nitrogen removing technologies is about effluent 
nitrogen concentrations.  Another approach related to performance capabilities of on-site 
systems was conducted by the Pinelands Commission in New Jersey.  The Commission’s 
water program is aimed at controlling the amount of nitrogen that enters the environment.  
This goal is accomplished by limiting the concentration of nitrogen to 2 mg/L at the 
property line.  Using the Pinelands Septic Dilution Model, the Commission developed lot 
size criteria to meet this standard.  A summary of these results is shown in Table 7-1. 
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TABLE 7-1 
 

Lot Area to Achieve 2 mg/L Total Nitrogen(1) 

Pinelands Commission of New Jersey 
 

Septic System Nitrogen 
Removal Rate 

Assumed Effluent 
Nitrogen Concentration 
After Treatment (mg/L)

Lot Area to Meet 
2 mg/L Standard 

0% 40 mg/L 3.2 acres 
20% 32 mg/L 2.5 acres 
35% 26 mg/L 2.0 acres 
50% 20 mg/L 1.5 acres 
65% 14 mg/L 1.0 acres 

(1) Page 2, Final Report, Ad HOC Committee on Alternative Septic Systems, the Pinelands 
Commission, August 2001. 

 
Based on this study, a 1-acre lot would be allowed with any on-site system technology 
achieving 14 mg/L effluent nitrogen. 
 
While local conditions around Hood Canal are different from the New Jersey Pinelands, 
Table 7-1 is nonetheless instructive for Hood Canal.  As presented in Table 6-6, 
approximately 58 percent of the lots for the lot size analysis cover 1 acre or less.  These 
lots, therefore, following the results of Table 7-1 would require enhanced on-site 
systems, or better, for nitrogen criteria. 
 
BIOLOGICAL DENITRIFICATION 
 
Figure 7-2 presents three configurations for biological denitrification.  Ultimately, each 
configuration reduces nitrate to nitrogen gas.  For this process to occur, three conditions 
must be present: 
 

• Aerobic conditions for nitrification (ammonium ion to nitrate) 
• Anoxic conditions for denitrification (nitrate to nitrogen gas) 
• A carbon source for cell synthesis as shown in the unbalanced equation 

below: 
 

   Heterotrophic   
Organic Matter + NO3

- ⎯⎯⎯⎯→ N2 + 
(carbon source)  (nitrate) Bacteria (nitrogen gas)  
 
         

CO2 + Bacterial + OH- + H2O + end 
  Cells      product 
 

The three configurations shown in Figure 7-2 depend on the carbon source.  The first 
configuration uses wastewater as a carbon source; the second, bacterial cells; and the 
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third, an external carbon source.  The success of the denitrification process often depends 
on the concentration and nature of the carbon source. 
 
Also, as part of the denitrification process part of the alkalinity lost in the nitrification 
process is restored and the pH is stabilized, or increased, through the hydroxide ion. 
 
ON-SITE TECHNOLOGIES FOR NITROGEN REMOVAL 
 
There are a number of on-site technologies for nitrogen removal.  These technologies 
typically combine removal of BOD5, nitrification, and denitrification into a single 
process.  For this analysis, the on-site technologies are classified as either suspended 
growth or attached growth systems.  These classifications along with subcategories are 
shown below in Table 7-2.  In addition, Figure 7-3 presents schematics both for 
suspended and attached growth systems. 
 

TABLE 7-2 
 

On-Site Technologies for Nitrogen Removal 
 

Suspended Growth Systems 
Aerobic Units with Pulse Aeration 
Sequencing Batch Reactors 

Attached Growth Systems 
Single Pass Sand Filters 
Recirculating Sand/Gravel Filters 
Single Pass and Recirculating Textile Filters 
Recirculating Sand/Gravel Filters and 
Anoxic Filter and External Carbon Source 

 
What each of these systems has in common is that they are mechanical treatment systems 
including pumps, blowers, aerators, controls, or some combination.  These types of 
systems are more complex than the conventional on-site system with a septic tank and 
drain field, or a septic tank and a pump unit for a pressurized drain field. 
 
Each of the technologies listed in Table 7-2 is described in the following section. 
 
SUSPENDED GROWTH SYSTEMS 
 
AEROBIC UNITS WITH PULSE AERATION 
 
These units are extended aeration activated sludge systems which use aerobic/anoxic 
cycling to achieve nitrification and denitrification.  The aerobic cycle achieves 
nitrification and then the aeration is turned off (anoxic) for denitrification.  This system 
relies on the wastewater from the septic tank for its carbon source.  Clarifier units are 
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indicated as an optional item for this technology.  Without the clarifier unit, it would be 
similar to a sequencing batch reactor, as discussed below. 
 
SEQUENCING BATCH REACTOR (SBR) 
 
The sequencing batch reactor (SBR) system is an activated sludge process using a 
fill-and-draw approach for intermittent effluent discharge.  The North Bay-Case Inlet 
Water Reclamation Facility uses an SBR with a filter and achieves a total effluent 
nitrogen of less than 10 mg/L. 
 
The SBR uses aerobic/anoxic cycling to achieve nitrification and denitrification and a 
combination of influent wastewater and bacterial cells as a carbon source. 
 
The success of SBRs for centralized WWTPs is well documented.  Less information is 
available for on-site wastewater systems.  However, SBRs for onsite use face similar 
limitations as with the centralized facilities.  Activated sludge from SBR units need to be 
periodically removed to control the bacterial floc and prevent sludge bulking.  For 
centralized WWTPs, aerobic digester units are typically provided.  For on-site units, 
supplemental tankage or scheduled pumping would be required. 
 
ATTACHED GROWTH SYSTEMS 
 
Single Pass Sand Filters (SPSF) 
 
This technology uses a sand medium to achieve CBOD removal and nitrification and then 
denitrification with microenvironments in the sand.  The SPSF system successfully 
achieves nitrification.  However, it achieves this result with low organic loadings (low 
BOD5/TKN ratio).  As a result, the process may be limited for denitrification due to lack 
of a carbon source.  In addition, it is not apparent how anoxic conditions are controlled 
with SPSF. 
 
Recirculating Sand/Gravel Filters (RSF) 
 
Instead of a single pass filter, the recirculating sand/gravel filter (RSF) returns final 
effluent to a recirculation tank where it mixes with influent from the septic tank.  The 
nitrified effluent then has an adequate carbon source to facilitate denitrification.  Similar 
to the SPSF, the capability of the RSF to achieve denitrification depends on its ability to 
create anoxic conditions.  One improvement to the standard RSF is to provide an anoxic 
rock filter as part of the recirculation tank where it mixes with septic tank effluent.  
Another improvement is to ensure a minimum recirculation ratio greater than 4:1 in order 
to maximize denitrification.  These types of systems are discussed further later in this 
Chapter. 
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Single Pass (SPTF) and Recirculating Textile Filters (RTF) 
 
The addition of the recirculating textile filter (RTF) is designed to overcome 
shortcomings of the SPTF and also reduce the surface area required of the second unit.  
The textile filters serve the same purpose of the gravel filters in the RSF configuration 
except that the hydraulic and organic surface loading rates are higher due to the specific 
surface area of the textile medium. 
 
There is relatively little known about the nitrification or denitrification capability of 
textile filters.  The Department of Health in its Nitrogen Reducing Technologies for 
Onsite Wastewater Treatment Systems cited two sources indicating a range of 14 to 
31 percent reduction of total nitrogen with this technology. 
 
Recirculating Sand/Gravel Filters with Anoxic Filter and External Carbon Source 
 
This system is similar to the RSF with an anoxic rock filter except the anoxic rock filter 
now follows the RSF and an external carbon source is added.  The external carbon source 
allows relatively easy control of the denitrification process.  Part of the RSF effluent is 
recycled to the recirculation tank and another part to the anoxic rock filter where the 
external carbon source is added.  Typically, the external carbon source is methanol or 
ethanol. 
 
Proprietary Products for Nitrogen Removal 
 
On-site wastewater systems with nitrogen removal capability, using one or more of the 
technologies discussed above, are commercially available.  These systems are 
pre-engineered and prepackaged and are proprietary technologies with registered 
trademarks and names. 
 
In the State of Washington, proprietary products for nitrogen removal and other on-site 
uses must be approved by the Washington State Department of Health.  In order to have a 
product registered in the State of Washington, product manufacturers have to have 
verified their products using the NSF/EPA Environmental Technology Verification 
(ETV) program protocol.  The standard by DOH for nitrogen removing technologies is 
20 mg/L total nitrogen. 
 
The Pinelands Commission of New Jersey has reviewed several of these technologies and 
proprietary products.  Five of these products and the Commission’s findings are 
summarized in Table 7-3.  Of the products listed in Table 7-3, three of the systems, 
FAST, Bioclere, and Amphidrome, have undergone the ETV testing protocol as of 
May 2005. 
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In the Nitrogen Reducing Technologies for Onsite Wastewater Treatment, DOH listed six 
proprietary products as having completed the ETV process for nitrogen reduction, as 
shown below: 
 

• Waterloo Biofilter® Model 4-Bedroom 
• AmphidromeTM Model Single-Family System 
• Septitech® Model 400 System 
• BioclareTM Model 16/12 
• Retrofast® 0.375 System 
• Recip® RTS~500 System 

 
TABLE 7-3 

 
Pinelands Commission Evaluation of On-Site 

Technologies and Products for Nitrogen Removal 
 

Product 
Type of 

Technology Description 

“Likely” 
Concentration 

Effluent Nitrogen 
Bio Microbics 
FAST System 

Submerged 
Attached-Growth 
System 

Unit inserted into second compartment 
of septic tank.  Air provided by 
blower to fixed film media.  System 
can include recirculation to primary 
settling unit. 

14 mg/L 

Cromaglass 
System 

SBR Two-unit design with 2/3 aeration 
volume and 1/3 clarifier.  Uses 
submersible pump with aspirator for 
aeration and mixing. 

14 mg/L 

AWT Bioclere 
System 

Fixed Film 
Trickling Filter 

Clarifier unit followed by fixed film 
media.  Recirculation pump follows 
trickling filter.  Fan above filter for 
oxygen supply. 

14 mg/L 

Amphidrome 
System 

Submerged 
Growth SBR 

Deep bed sand filter with 
aerobic/anoxic cycling.  Blower 
introduces air at bottom of filter.  
Anoxic/equalization prior to filter. 

14 mg/L 

Ashco RFS III 
System 

Attached-Growth 
with Aerated 
Filter 

Two major components:  primary 
settling and anoxic tank and a media 
filter with storage at bottom.  Effluent 
recycled from filter. 

20 mg/L 

 
The Pinelands Commission concentrations for total nitrogen are based on available 
performance data from each proprietary system manufacturer and a statistical analysis of 
this data.  The results in Table 7-3 are the “likely concentration of nitrogen in the 
effluent” and assumed an influent nitrogen concentration of 40 mg/L.  Thus, an effluent 
nitrogen concentration of 14 mg/L means a 65 percent removal rate.   
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The detailed performance monitoring data contained in the Pinelands survey show highly 
variable results from one location to another.  The FAST system data in Burnett, WA 
showed an average total effluent nitrogen of 8.4 mg/L while another FAST system in 
Mashpee, MA has an average total effluent nitrogen of 37.4 mg/L.  Other systems also 
showed highly variable results.  The purpose of the statistical analysis was to smooth out 
this variability in the data. 
 
Another study, the LaPine Oregon Project, evaluated 16 technologies and a standard 
on-site wastewater system.  The project is ongoing and is being conducted by the Oregon 
Department of Environmental Quality.  Two years of data are available and summarized 
in Table 7-4. 
 

TABLE 7-4 
 

LaPine, Oregon Nitrogen Removal Technology Evaluation 
 

Technology(1)
Average Effluent 

TN (mg/L) 
1. NitrexTM 3.5 
2. Innovative Trench Design B 18.2 
3. AX-20 19.9 
4. RC-30 20.1 
5. Biokreisel 23.5 
6. EnviroServer 24.0 
7. Amphidrome 30.8 
8. FAST 38.0 
9. Pressure 39.8 
10. Nayadic 41.3 
11. Constructed Wetlands 43.1 
12. Innovative Trench Design 

A 
45.2 

13. Bottomless Sand Filter 46.5 
14. Puraflo 52.2 
15. Niteless 61.3 
16. Standard 70.7 
17. IDEA BESTEP 75.3 
 Average 38.4 

(1) System name. 
 
Of the technologies evaluated by the LaPine Project, the system with the best 
performance was NITREX filter of Newton, MA.  This system was not part of the 
Pinelands Commission or listed among the ETV testing products in the DOH report on 
nitrogen reducing technologies.  However, because of its low effluent nitrogen 
concentration, NITREX is included as an additional technology.  Based on the LaPine 
Oregon Project, NITREX provided an average total effluent nitrogen of 3.5 mg/L, 
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substantially below any of the other technologies.  Because it is a retrofit, add-on unit, it 
is inaccurate to compare NITREX directly with the other technologies in Table 7-4. 
 
NITREX is a proprietary patented system which uses a nitrate reactive media (filter) to 
convert nitrate to nitrogen gas.  The NITREX unit is an add-on to another treatment unit 
which provides nitrification.  The basic process for on-site systems include a septic tank, 
a sand filter or another aerobic process to oxidize ammonium to nitrate, the NITREX 
filter for denitrification, and then a standard drain field.  The NITREX filter is a single 
pass filter following the aerobic treatment unit and providing up to 97 percent nitrate 
removal.  The NITREX system relies on a wood-based external carbon source for 
denitrification.  At this time, there is little information about how often the media will 
need to be replenished or the annual O&M costs. 
 
INSTALLATION AND OPERATION AND MAINTENANCE COSTS FOR 
PROPRIETARY PRODUCTS 
 
Installation costs for the various proprietary on-site systems vary widely depending on 
local site conditions or limitations.  The Pinelands Commission of New Jersey prepared a 
report covering installation and operation and maintenance costs for each of the five 
products listed in Table 7-3.  The Pinelands report indicates a range of installation costs 
from $15,000 (low) to $25,000 (high).  Other information about the NITREX system 
indicates that the filter unit itself would be $4,000 each.  With the septic tank, aeration 
unit, Nitrex filter and drain field, the total would be $20,000 to $25,000 according to 
product literature. 
 
Annual O&M costs for an on-site system for nitrogen removal will be higher than 
conventional on-site systems which typically only require periodic pumping of the septic 
tank.  Enhanced on-site systems are mechanical-type units with components such as 
pumps, blowers and fans, which result in much higher electrical costs.  Also, where EOS 
units have been installed, maintenance contracts are often in place to maintain them. 
 
Table 7-5 presents the installation and annual O&M costs for on-site technologies for 
individual residences.  The Pinelands report indicates a range from $650/year to 
$1,269/year.  Annual O&M costs for the NITREX system are not known. 
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TABLE 7-5 
 

On-Site Technologies and Products for Nitrogen Removal 
 

 Product Type of Technology 

“Likely” 
Concentration 

Effluent Nitrogen Installation Costs 
Annual 

O&M Cost 
1. Bio Microbics FAST 

System(1)
Submerged 
Attached-Growth System 

14 mg/L $13,500 - $16,900 $1,269 

2. Cromaglass System SBR 14 mg/L $18,100 - $24,200 $  980 
3. AWT Bioclere 

System(1)
Fixed Film Trickling Filter 14 mg/L $20,300 - $27,000 $  650 

4. Amphidrome 
System(1)

Submerged Growth SBR 14 mg/L $25,200 - $34,400 $  900 

5. Ashco RFS III System Attached-Growth with 
Aerated Filter 

20 mg/L $29,000 – $39,200 $  805 

6. NITREX Media Filter 3.5 mg/L $20,000 - $25,000 Unknown 
Source:  Products 1 through 5, Pinelands Commission of New Jersey, Product No. 6, LaPine, Oregon 
Product, Oregon Department of Environmental Quality. 
(1) Listed as Environmental Technology Verification (ETV) tested products by Washington 

Department of Health. 
 
Table 7-6 provides an estimated annual O&M cost for an enhanced on-site system based 
on local conditions.  These costs cover a maintenance contract, electricity, replacement 
parts, sampling and testing, if required, and septic tank pumping every 7 years.  These 
estimates are developed based on information from installers, pumpers, testing 
laboratories, and assumed replacement rates.  Table 7-6 is intended to provide an 
estimate for use in western Washington and, as indicated, may vary widely depending on 
electricity use and maintenance contract.  A maintenance contractor covering a 
development or community will be less than one for scattered, remote locations.  The 
estimated O&M costs in Table 7-6 are less, but comparable, to those in Table 7-5. 
 

TABLE 7-6 
 

Estimated Annual O&M Costs for EOS Systems for Nitrogen Removal 
 

Component Annual Cost 
Maintenance Contract $250 to $400 
Electricity(1) $100 to $300 
Parts Replacement(2) $120 
Sampling and Testing (Biannually)(3) $200 
Septic Tank Pumping(4) $50 
Total $720 to $1,070 

(1) $8 to $25 per month, varies widely. 
(2) $4,000 unit cost at 3 percent annual cost for repair and replacement. 
(3) $50 laboratory fee for total nitrogen analysis plus $50 handling and reporting 

(Edge Analytical Testing Laboratory). 
(4) Annualized cost for pumping once every 7 years.  Typical pumping cost is $350 

to $400 per septic tank. 
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RECIRCULATING SAND FILTERS 
 
Each of the technologies for nitrogen removal listed in Tables 7-3 and 7-4 is considered 
proprietary.  Proprietary devices or methods are those alternative systems or components 
that are held under patent, trademark, or copyright.  The Washington State Department of 
Health maintains a list of Proprietary Systems and Products, which is included in 
Appendix B. 
 
Another category listed on DOH’s List of Approved Systems and Products is Public 
Domain.  Among the systems and products listed as Public Domain are intermittent or 
recirculating sand filters. 
 
The general schematic for a recirculating sand filter is presented in Figure 7-4.  The 
recirculating sand filter is a proven technology for BOD5 and TSS removal, typically 
providing effluent concentrations less than 10 mg/L and fecal coliform of 100 to 
1,000 colonies per 100 ml.  This technology can also achieve high nitrification rates 
(typically 85 percent).  However, its capability to remove total nitrogen is typically in the 
range of 40 to 60 percent.  In a survey of 80 recirculating sand filters, the reported 
effluent total nitrogen was 4 to 59 mg/L with removal rates of 25 to 84 percent (Nitrogen 
Removal and Other Performance Factors in Recirculating Sand Filters, James Converse, 
University of Wisconsin, 2005).  The average nitrogen removal for residential units was 
54 percent. 
 
Under new rules by DOH (Appendix A), recirculating sand filters would be expected to 
achieve performance Level B, 15 mg/L (CBOD5), 15 mg/L TSS, and 1,000 FC/100 ml. 
 
The operation of recirculating sand filters can be optimized for nitrogen removal.  The 
recirculating rate should be at least 4:1 and part of the recycle flow from the sand filter 
can be directed to the septic tank.  This modification ensures that a carbon source is 
available for denitrification.  According to the 2002 EPA On-site Wastewater Treatment 
Systems Manual (Table 1, TFS 9) nitrogen removal is increased to 70 to 80 percent with 
recycle to the septic tank.  However, complete recycle to the septic tank may change the 
biological characteristics of the septic tank so this modification must be used cautiously. 
 
Recirculating sand filters are reliable treatment devices and perform well under variable 
flow conditions.  In addition, both the installation and annual O&M costs appear to be 
less than the proprietary products shown in Table 7-4.  Expected installation costs for a 
recirculating sand filter is $15,000 to $20,000.  Because there is only a single mechanical 
item, a pump, annual O&M costs are about $600 per year, including sampling and 
testing.  For this type of system, anticipated O&M costs include $100/year electrical, 
$200/year for inspection, $50/year for parts (annualized), $50/year for septic tank 
pumping (annualized), and $200/year for sampling and testing.  If biannual testing and 
sampling are not included, the annual O&M amount is reduced to $400. 
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Recirculating sand filters can fail due to hydraulic and organic loading, sizing, and 
selecting aggregate, and plugging orifices.  However, there are well established design 
criteria and procedures which should be followed to limit the risk of failure.  Unlike the 
propriety technologies listed in Table 7-4, sand filters are in common use in Mason 
County. 
 
CLUSTER SYSTEMS 
 
Most all of the proprietary technologies listed in Table 7-3 can be used with cluster 
systems.  In addition, a recirculating sand filter is often used with a cluster system. 
 
EPA defines a cluster system as a wastewater collection and treatment system under 
some form of common ownership and management that provides treatment and 
dispersal/discharge of wastewater from two or more homes or buildings but less than an 
entire community.  For the purpose of this Analysis, a cluster system is one which treats 
up to 3,500 gallons per day.  A flow of 3,500 gpd corresponds to about 10 residential 
units. 
 
While the installation cost of a cluster system will cost more than a single EOS unit, unit 
O&M costs will be minimized.  Monitoring costs, for example, for a cluster system 
would not be expected to be any different than a single EOS unit.  In addition, the 
performance of a cluster system should not be impacted by the highly variable 
intermittent flows as with a single residential unit. 
 
In conjunction with cluster systems, one other technology is presented.  The Woodinville 
Water District has installed a 3,000 gpd demonstration project using Kubota’s flat plate, 
membrane bioreactor (MBR) technology.  It is a package system which provides 
excellent treatment, including nitrogen removal.  Additional information about this 
technology is included in Chapter 8. 
 
Table 7-7 provides installation costs and annual O&M costs for several cluster system 
technologies, including membrane bioreactors and recirculating sand filters.  Cost 
information for five of the proprietary technologies is from the Cost Estimates for On-
Site Individual and Cluster Alternative Wastewater Systems, New Jersey Pinelands 
Commission, March 2002.  These costs are based on a 10-house cluster system with a 
septic tank on each property and a collection system to a common treatment unit and 
drain field.  Cost estimates for the MBR and recirculating sand filter are included on the 
same basis. 
 
Of the installation costs listed in Table 7-7, approximately $130,000 is associated with 
the collection system based on the Pinelands report. 
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TABLE 7-7 
 

Cluster System Technologies and Products for Nitrogen Removal 
 

 Product Type of Technology 

“Likely” 
Concentration 

Effluent Nitrogen Installation Costs 
Annual 

O&M Cost 
1. Bio Microbics FAST 

System(1)
Submerged 
Attached-Growth 
System 

14 mg/L $235,200 - $255,000 $10,370 

2. Cromaglass System(1) SBR 14 mg/L $344,100 - $416,100 $14,960 
3. AWT Bioclere 

System(1)
Fixed Film Trickling 
Filter 

14 mg/L $281,300 - $324,000 $  7,805 

4. Amphidrome System(1) Submerged Growth 
SBR 

14 mg/L $336,000 - $409,100 $  7,380 

5. Ashco RFS III 
System(1)

Attached-Growth with 
Aerated Filter 

20 mg/L $337,200 – $387,200 $  9,340 

6. Kubota MBR System(2) Membrane Bioreactor 3.5 mg/L $300,000 Unknown 
7. (3) Reciculating Sand 

Filter 
20 mg/L $240,625 $4,250 

Source:  Products 1 through 5, Pinelands Commission of New Jersey.  Assumes 10-house system layout 
with septic tank at each residence, enhanced on-site technology, and drain field. 
(1) Products 1 through 5, Pineland Commission of New Jersey report. 
(2) Currently, this is a demonstration project for the Woodinville Water District.  The vendor expects 

to commercialize a 6,000 gpd system for $150,000.  A complete system likely would cost about 
$300,000. 

(3) Non-proprietary. 
 
Table 7-7 indicates that there is relatively little economy of scale associated with a 
10-house cluster system for installation.  There is an economy of scale for the treatment 
unit but this savings is negated by the cost of the collection system.  Approximately 1/3 
to over 1/2 of the installation cost is associated with the collection system.  The overall 
installation cost for the 10-house cluster system is 10 times, or more, than the cost for an 
individual residential system using one of the technologies for nitrogen removal.  In 
addition, the information available from the Pinelands Commission of New Jersey 
indicates little economy of scale in O&M for the five proprietary technologies.  For the 
recirculating sand filter, a non-proprietary product, the estimated annual O&M of $4,250 
is less than the costs of the other products listed in Table 7-7. 
 
RISK ASSESSMENT FOR ON-SITE TECHNOLOGIES FOR NUTRIENT 
REMOVAL 
 
The use of biological denitrification technologies for individual on-site systems is a 
relatively recent development.  The EPA, a number of states, and individual communities 
are currently administering programs to study the effectiveness of on-site technologies 
for nitrogen removal. 
 
The Pinelands Commission of New Jersey has conducted an extensive amount of work 
involving the technologies and it is referenced in this Analysis.  The Pineland 

Mason County Department of Utilities/Waste Management 7-15 
Hoodsport – Skokomish Wastewater Management Alternatives Analysis October 2006 



Gray & Osborne, Inc., Consulting Engineers 

Commission studied the data for existing systems and completed a statistical analysis to 
determine the “likely concentration of effluent nitrogen.”  It then prepared a study to 
provide cost estimates both for installation and annual O&M.  It is currently conducting a 
pilot program for five technologies.  To date, 24 alternative design treatment systems 
have been installed and activated.  The majority of the systems installed have been the 
Amphidrome system at an average cost of $31,553. 
 
The actual operating data available for these alternative systems is preliminary and 
inconclusive.  The goal the Pinelands Commission established is an effluent nitrogen 
concentration of 14 mg/L, assuming an influent nitrogen level of 40 mg/L.  Of nine 
Amphidrome systems with two or more data points, only four produced a median value 
of total nitrogen less than the standard of 14 mg/L.  The other five has median values for 
effluent nitrogen from 16 mg/L to 50 mg/L.  These results, and others, are included in 
Appendix D, Alternative Treatment Systems Pilot Program. 
 
These results highlight a problem inherent to individual systems.  That is, home 
occupancy, water use, and cleaning and laundry products may vary greatly from house to 
house, and adversely affect the ability of a treatment system to meet established limits for 
nitrogen.  Influent nitrogen from a particular household may be significantly higher than 
40 mg/L while the available technology has a fixed capability of 65 percent removal.  
Thus, for an influent nitrogen concentration of 80 mg/L, the expected effluent nitrogen 
level is 28 mg/L, not 14 mg/L as expected.  In addition, where nitrogen removal is 
required, the treatment unit must depend on a healthy population of nitrifiers for 
biological nitrification.  These bacteria typically are found in low concentrations and may 
be particularly sensitive to cleaning fluids and other household products.  Thus, the 
nitrifiers may be lost for a period of time and the treatment unit cannot effectively 
remove nitrogen. 
 
DOH in its Nitrogen Reducing Technologies for Wastewater Treatment Systems discusses 
these factors and others which impact the efficiency of on-site systems for nitrogen 
removal.  Five of the primary factors are listed and discussed in Table 7-8. 
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TABLE 7-8 
 

Factors Affecting the Efficiency of Individual  
On-Site Systems for Nitrogen Removal 

 
Factor 
Fluctuating Flow Rates The flows for individual systems may surge (e.g., 

weekends) or diminish to zero (vacations).  The 
biological systems involving the aerobic and anoxic 
systems cannot easily adjust to these conditions. 

Fluctuating Waste Strengths Waste strengths and loading follow varying flow 
conditions. 

Temperature Temperature variations affect the rates of nitrification 
and denitrification steps required for nitrogen 
removal.  Reduced rates are found at lower 
temperatures and will require longer detention times 
to compensate. 

Alkalinity and pH Alkalinity is a necessary component for nitrification.  
Low alkalinity will result in incomplete nitrification 
and lower pH to perhaps inhibitory levels.  Western 
Washington water often has low alkalinity (e.g., less 
than 100 mg/L as calcium carbonate). 

Inhibitory Compounds Nitrifying bacteria are found in low concentrations 
and are particularly susceptible to inhibitory 
compounds. 

 
These uncertainties about meeting high performance requirements are matched against 
high installation costs (> $30,000), high operation and maintenance requirements, and 
unfamiliarity in the local area.  Recommended use of the proprietary products shown in 
Table 7-3 is not recommended for individual on-site systems in the area covered by the 
Analysis. 
 
The recirculating sand filter, however, is a non-proprietary product which is a proven 
technology for BOD5 and TSS removal and fecal coliform reduction.  Its expected 
removal for nitrogen at 54 percent is less than the reported value of 65 percent for the 
proprietary technologies.  However, the removal capability of the recirculating sand filter 
can be enhanced by control of the recycle rate and directing recycle flow to the septic 
tank effluent.  In addition, both installation and annual O&M costs appear to be less than 
the amounts for the proprietary technologies.  The combination of a proven technology 
and lower costs outweigh marginal advantage the proprietary products may have in 
nitrogen removal.  In addition, recirculating sand filters are locally known and in use. 
 
Whether with a recirculating sand filter or the proprietary products, there are inherent 
advantages with cluster systems.  Cluster systems smooth out the variations in 
wastewater characteristics from household to household.  The impact of the factors listed 
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and discussed in Table 7-8 are lessened with cluster systems.  Where cluster systems can 
be sited, it is an advantage for operation and maintenance. 
 
The components of a cluster system consist of the collection system, typically with a 
septic tank on each property, the treatment unit for nitrogen removal, and the drain field, 
typically with a dosing pump.  Two of the three components will likely be common to 
any system regardless of the selection of a particular product.  The treatment unit is the 
only component which may offer some economy of scale. 
 
In addition to the proprietary products listed for individual residences and the 
recirculating sand filter, one other system, the membrane bioreactor, is suitable for 
cluster systems.  For achieving total or fecal coliform limits, it is far superior to any of 
the other technologies.  The Woodinville MBR system achieves single digit numbers of 
fecal coliform.  The MBR can be incorporated into an activated system for nitrogen 
removal.  The cost of the MBR system appears to be comparable to other nitrogen 
removal technologies.  However, an MBR system can be installed in a small footprint, 
and for a cluster system the vendor-reported annual O&M requirement is only 120 to 140 
hours per year, or a little over 2 hours per week. 
 
For a cluster system designed for nitrogen removal, any of the proprietary products, the 
MBR system, or the recirculating gravel filter would appear to be applicable.  However, 
as with the individual residential systems, the recirculating sand filter is currently a 
proven technology with apparent installation and cost advantages over the list of 
proprietary products.  In addition, MBR technology has been installed in Western 
Washington and has manufacturer’s representative locally to support the systems. 
 
In summary, for nitrogen removal none of the proprietary products are recommended for 
individual on-site systems.  Only the recirculating sand filter is recommended for 
individual use.  For a cluster system, the proprietary products, the membrane bioreactor, 
or recirculating sand filter would appear to be an appropriate selection.  Where the 
opportunity exists to cluster on-site systems, it is the preferred option to limit O&M 
requirements and highly variable influent conditions. 
 
One significant risk with the use of on-site technologies for nitrogen removal is that they 
are limited to the total nitrogen level that they can achieve.  The LaPine demonstration 
project established project criteria of 10 mg/L BOD, 10 mg/L TSS, and 10 mg/L total 
nitrogen.  However, the results in LaPine and elsewhere suggest that 10 mg/L total 
effluent nitrogen is not reliably achievable with on-site technologies.  The one exception 
is the NITREX system which is an add-on to other treatment units.  NITREX may gain 
wider use and acceptance, but its results are mostly known from demonstration projects. 
 
If a total maximum load study (TMDL) in Hood Canal required a very high performance 
level for total nitrogen, 10 mg/L for example, on-site technologies would likely be 
eliminated from consideration in favor of a centralized wastewater system.  New DOH 
rules in Appendix A list a performance standard for Level N as 20 mg/L total nitrogen, 
which was used in this Analysis and appears to be achievable with certain on-site 
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technologies.  In addition, high groundwater levels may preclude the use of EOS and 
cluster systems in certain areas, and in other areas sufficient property must be available to 
site the treatment units and drain field. 
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CHAPTER 8 
 

CENTRALIZED TREATMENT TECHNOLOGIES FOR 
NUTRIENT REMOVAL 

 
INTRODUCTION 
 
The purpose of this Chapter is to identify alternate scenarios for centralized treatment 
systems for nutrient removal and to develop design criteria and costs for construction and 
operation of these systems.  These costs will include the initial capital costs for treatment 
and collection and the long-term operation and maintenance costs. 
 
EPA states that centralized systems are used to collect and treat wastewater from entire 
communities so there is no specific level of flows or number of connections associated 
with its definition.  In the State of Washington there are three levels of regulation for 
wastewater standards based on flow.  The local health department has jurisdiction below 
3,500 gpd.  The Washington State Department of Health has jurisdiction for flows 
between 3,500 to 14,500 gpd.  Typically, these size of systems are large on-site systems 
(LOSS) under WAC 246-272B.  Wastewater system with flows greater than 14,500 gpd 
are under Ecology’s jurisdiction.  “Centralized” treatment plants most likely, but not 
always, will be under Ecology’s regulatory responsibility. 
 
The basis for the design criteria and costs in this Chapter is the 20-year planning numbers 
developed in Chapter 5 covering the Hoodsport RAC, Hoodsport to Skokomish area, and 
the Skokomish Tribe.  For the Skokomish Tribe, the 20-year plan includes all four service 
areas as shown in Figure 5-1.  The most significant of the four service areas is Service 
Area 2.  Flow and loading projections for this area include future increases for a hotel and 
casino.  Approximately 50 percent of the future projected flow for the Skokomish Tribe 
is due to this development.  The 20-year design flow condition is 0.264 mgd with this 
development but only 0.134 mgd without it.   
 
The processes for centralized treatment technologies are similar to the on-site 
technologies discussed in Chapter 7 except for the larger scale of the facilities.  One of 
the proprietary products presented in Chapter 7 was the Cromaglass sequencing batch 
reactor (SBR) system suitable for a single residence or a cluster of homes.  Mason 
County has operated an SBR at North Bay – Case Inlet currently serving about 
1,260 connections since 2001.  Both are capable of nitrification and denitrification.  In 
addition, an SBR also was one of the technologies evaluated for the Skokomish Indian 
Tribe in its Wastewater Master Plan. 
 
One of the recent technological innovations is the membrane bioreactor (MBR) process.  
These systems are in operation at the Tulalip Tribe near Marysville, Washington, the 
Woodinville Water District, several locations in Oregon, and are proposed for upgrades 
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for WWTP’s at Alderwood Water and Wastewater District, King County, and Lake 
Stevens Sewer District.  MBR units provide a high quality effluent, including 
denitrification, with a relatively small footprint.   
 
The most significant difference between on-site and centralized systems is the 
requirement for an extensive collection and transmission system.  The collection system 
serving the North Bay – Case Inlet water reclamation facility covers 50 miles including 
main sewers, side sewers, and laterals, requires 7 pump stations, and represented about 
75 percent of the project cost.  The total cost of the North Bay project, including the 
water reclamation facility, was $22.45 million.  The water reclamation facility was 
$5.3 million. 
 
Table 8-1 provides a recent performance history of the North Bay – Case Inlet water 
reclamation facility for average effluent BOD5, TSS, and total nitrogen.  This facility is 
permitted under State Waste Discharge Permit No. ST-6039.  The State of Washington 
Class A reclaimed water limit for nitrogen is 10 mg/L for discharge to groundwater and 
lower than DOH’s standard for total nitrogen of 20 mg/L under WAC 246-272A. 
 

TABLE 8-1 
 

North Bay – Case Inlet Water Reclamation Facility Effluent Performance Data 
 

Effluent Concentration 
Month/Year BOD5 (mg/L) TSS (mg/L) Total Nitrogen (mg/L) 

May 2005 5.5 3.8 8.6 
April 2005 2.2 1.8 9.0 
March 2005 2.9 2.1 6.4 
February 2005 3.4 1.5 7.9 
January 2005 3.6 1.2 6.9 
--    
November 2004 3.3 1.3 5.9 
October 2004 2.0 1.6 2.3 
September 2004 2.7 1.8 4.5 
August 2004 5.4 4.2 2.9 
July 2004 5.7 2.1 8.4 
June 2004 4.1 0.8 7.0 
1 Year Average 3.7 2.0 6.3 
 
ALTERNATE SCENARIOS 
 
The study area covered by this Analysis includes the Hoodsport RAC, the area from 
Hoodsport to Skokomish, and the Skokomish Tribe.  Flows and loadings for each of these 
areas were developed in Chapter 5. 
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These entities and jurisdictions offer several alternatives for locations and scenarios for 
centralized facilities as summarized below: 
 

One centralized WWTP: 
 
• Hoodsport RAC, and 
• Skokomish Tribe, and including  
• Hoodsport to Skokomish 

 
Two centralized WWTPs: 
 
• One for the Hoodsport RAC, 
• One for the Skokomish Tribe, and  
• Half of the service area in between each area 

 
Two centralized WWTPs: 
 
• One for Hoodsport RAC, 
• One for the Skokomish Tribe, and the  
• Area between Hoodsport to Skokomish on on-site systems 

 
This Analysis will not evaluate all possible scenarios.  Instead, it will focus on one 
centralized WWTP located within the Skokomish Tribal boundaries, or two separate 
WWTPs one at the Hoodsport RAC and one at the Skokomish Tribe.  The area in 
between Hoodsport and Skokomish will be considered with the one centralized 
alternative but not with two separate facilities.  Under the two centralized WWTPs 
scenario, residences and businesses between the RAC and Skokomish Reservation would 
be served by on-site or cluster systems.  Both the Hoodsport RAC and the Skokomish 
Tribe are established jurisdictions.  If they are evaluated independently, the service area 
will include only the jurisdictional boundaries.   
 
Figures 8-1 and 8-2 respectively show potential locations for WWTPs.  Figure 8-1 
includes two parcels at the south end of the Hoodsport RAC.  Figure 8-2 is a site within 
the Skokomish Tribal boundaries located along Highway 101.  It covers about 15 acres 
and was previously used as a maintenance yard for the Washington State Department of 
Transportation. 
 
Important criteria for final selection for either site include the following items: 
 

• Availability of power and other utilities 
• Out of the flood plain 
• Relatively flat topography 
• Near suitable soils for effluent disposal or water reuse 
• Minimize pumping requirements 
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• Minimize wetland impacts 
• Comply with land use designations 

 
ALTERNATIVE TECHNOLOGIES 
 
COLLECTION 
 
For this Analysis, only a grinder pump collection system will be considered.  The Tribe’s 
Wastewater Master Plan recommended a grinder pump system for the Skokomish Tribe 
area.  The North Bay – Case Inlet Wastewater Facilities Plan evaluated several collection 
system technologies, recommended, and constructed a grinder pump system.  Mason 
County PUD No. 1 also operates a small grinder pump system.  A gravity collection 
system, always the preferred system, is not feasible because of topography, high 
groundwater, and the number of stream crossings.  A Septic Tank Effluent Pump (STEP) 
is similar to a grinder pump system.  However, its implementation would require 
replacing each septic tank on private property due to concerns about groundwater leakage 
and then periodic pumping of solids from the septic tank.  The grinder pump does not 
utilize a septic tank.   
 
Low pressure sewer system such as grinder pumps limit the amount of infiltration/inflow 
(I/I) into the sewer system.  The piping is typically fused or glued, and there are not any 
manholes.  A gravity collection system is subject to greater quantities of I/I than a low 
pressure sewer system. 
 
TREATMENT 
 
Two treatment alternatives will be evaluated for centralized treatment technologies:  
sequencing batch reactor (SBR) and membrane bioreactors (MBR).  Both technologies 
have proven their capability for nutrient removal and both require relatively small areas.  
These alternatives will be patterned after existing facilities at the Tulalip Tribe for MBR 
and North Bay – Case Inlet for SBR.  Other small system technologies such as 
recirculating gravel filters require a large area and do not match the reduction in nutrients 
provided by an SBR or MBR.  The recirculating gravel filters are often used with flows 
of 10,000 to 15,000 gpd. 
 
EFFLUENT DISPOSAL OR REUSE 
 
None of the disposal or reuse alternatives include a direct discharge to Hood Canal.  
Eliminating any direct discharge will prevent mandatory closure zones for shellfish 
harvesting, reduce nitrogen/nutrient loading to Hood Canal, and provide some benefit to 
plant growth by returning nutrients to the soil. 
 
The two alternative locations, Figures 8-1 and 8-2, will likely result in different 
permitting authorities and requirements.  A facility located at the Hoodsports RAC would 
fall under Ecology’s authority similar to the North Bay – Case Inlet water reclamation 
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facility with a State Waste Discharge (SWD) permit.  In addition, because of the State’s 
groundwater standard, 173-200 WAC, the facility would need to comply with 90.46 
RCW, Water Reclamation and Reuse Standards.  Without meeting reuse standards, 
application of treated effluent on land would be strictly limited to an agronomic rate.  In 
Hoodsport, with its 90 inches of annual rainfall, an agronomic rate would not be 
achievable without a large storage volume.  In addition to the high level of treatment to 
achieve Class A standards (described in Chapter 4), reclaimed water facilities require a 
higher level of redundancy and reliability than a typical wastewater treatment facility.   
 
Unlike Hoodsport, any facility located on Skokomish Tribal land is under the jurisdiction 
of the Environmental Protection Agency (EPA).  EPA, however, does not have a 
permitting program for discharges to ground.  Yet Ecology’s SWD, which does cover 
discharges to ground, would not apply to Tribal Land.  Either the Tribe would consult 
with EPA or Ecology, for a land or groundwater discharge, or no discharge permit would 
be required. 
 
Specific alternatives for effluent disposal or water reuse include rapid infiltration or spray 
irrigation.  The Tribe’s Wastewater Master Plan recommended rapid infiltration to land 
along Highway 101.  This plan is similar to one in use by the Tulalip Tribe near 
Marysville, Washington where an MBR discharges to an infiltration gallery along a 
highway.   
 
The system proposed in the Wastewater Master Plan would consist of a flow equalization 
basin, a pump station, a pressure main, and perforated pipe.  In the Finch Creek 
Wastewater Feasibility Study, a similar system was proposed for a 14-acre site called the 
Thurmond property.  At the North Bay – Case Inlet water reclamation facility a 20-acre 
site is used for spray irrigation to DNR forest land.  For the Analysis, rapid infiltration or 
an infiltration gallery is the preferred alternative.   
 
SLUDGE HANDLING AND DISPOSAL 
 
For each of the treatment facilities operated by Mason County, sludge is first stabilized in 
an aerobic digester or holding tank and then hauled at about 2 percent solids to BioCycle, 
Inc. near Shelton, Washington.  BioCycle, Inc. processes the sludge by lime stabilization 
and applies the product to Christmas trees.  This method of sludge handling and disposal 
has cost advantages up to facilities sized for 200,000 gallons per day.   
 
The recommended method for sludge handling and disposal in the Tribe’s Wastewater 
Master Plan for sludge disposal was application on forest land using truck mounted 
“canon” sprinklers. 
 
For the Hoodsport RAC as a separate entity, stabilization and hauling is the preferred 
alternative.  All other alternatives will follow the Tribe’s plan.  
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EVALUATION OF ALTERNATIVES 
 
For each of the alternatives, a description, design conditions, and an estimated project 
cost are provided.  The project costs include construction, 15 percent contingency, 
Washington State Sales Tax (8.3%), and a 20 percent allowance for design and 
construction management.   
 
ONE CENTRALIZED WWTP FOR ALL AREAS 
 
The design conditions based on the flow and loading projections in Chapter 5 are shown 
below: 
 

• Average Annual Flow 0.396 mgd 
• Maximum Month Flow 0.427 mgd 
• Peak Hour Flow 1.83 mgd 
• BOD5 Influent 1,066 lbs/day 
• TSS Influent 1,110 lbs/day 
• TKN Influent 118 lbs/day 

 
COLLECTION SYSTEMS 
 
With either the MBR or SBR technologies, the centralized facility will require 
construction of a collection system serving the Hoodsport RAC and the Hoodsport to 
Skokomish area.  Assuming a target year of 2010, the Hoodsport RAC collection system 
will consist of approximately 38,700 lf of 2- to 4-inch pressure main, 292 residential 
grinder pumps, and 38 commercial grinder pumps.  Figure 8-3 presents the collection 
system for the Hoodsport RAC. 
 
The Hoodsport RAC collection will connect to a central pump station located at the 
southern end of the RAC and a 6-inch force main for transport of wastewater to the site 
located at the Skokomish Tribe in Figure 8-2.  The distance is approximately 21,000 lf 
and requires pumps sized for 25 hp.  The minimum criteria for the pump station will be 
235 gpm at 130 ft total head. 
 
This alternative with its pump station and force main along Highway 101 will require a 
franchise agreement from the Washington State Department of Transportation (WSDOT).  
Under most all agreements, WSDOT requires that the utility be located outside of the 
pavement and along the right-of-way boundary.  Because of the configuration of the 
R-O-W, meeting this condition will be a challenge.  For much of the alignment, there are 
steep upland slopes on one side of the highway and on the other, downward slopes to 
Hood Canal. 
 
Along the Highway 101 corridor, individual residences and businesses can connect to the 
6-inch force main.  A typical grinder pump unit is rated for 11 gpm at a head condition of 
140 feet.  Since the grinder pump head capability is greater than the main pump station 
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pumps, a direct connection to the force main is feasible.  Along the Highway 101 
corridor, the collection system will consist primarily of 120 residential grinder pumps in 
2010, 4 commercial units, and a small amount of pressure sewer at Potlatch. 
 
MEMBRANE BIOREACTOR (MBR) 
 
One of the selected treatment alternatives is the membrane bioreactor (MBR) process.  
This process utilizes the activated sludge process in aeration basins.  However, unlike a 
standard activated sludge process, there are no secondary clarifiers or tertiary filters for 
higher quality effluent.  The secondary effluent is separated from the activated sludge by 
submerged membranes in the aeration basins.  Therefore, the plant footprint can be 
smaller than other activated sludge processes.  In addition, the MBR process typically 
operates at high mixed liquor suspended solids (MLSS >10,000 mg/L) and long sludge 
retention times (SRTs).  These features also contribute to reducing the plant footprint.   
 
The MBR units are made by several manufacturers.  However, this Analysis is based on 
the flatplate, in-basin type manufactured by Kubota.  These membranes contain a pore 
size of 0.4 um both for clarification and filtration.  Air is added to the bottom of units 
through coarse bubbly diffusers for scouring of the membrane cassettes.  The flow of air 
also promotes flow of mixed liquor across the membrane surface and is discharged to the 
downstream processes.  Permeate pumping may be required if gravity head is not 
sufficient to drive the permeate through the flat plate.   
 
Nitrification and denitrification is provided similar to other activated sludge processes.  
Nitrification is accomplished in an aerobic zone and denitrification is an anoxic zone.  
Internal recycle pumps return nitrified mixed liquor from the final aeration tank to the 
anoxic zone for denitrification.   
 
Permeate from the MBR units will flow downstream to a UV disinfection system.  
Low-pressure, high intensity UV lamps will be used. 
 
With the MBR process, waste activate sludge (WAS) is pumped directly from the 
aeration basin to the aerobic digester for further stabilization.  The Tribe’s Wastewater 
Master Plan recommended sludge disposal by application on forest land.  This 
application is also recommended for the MBR process. 
 
In addition, the Tribe’s Wastewater Master Plan recommended rapid infiltration for 
effluent near the WSDOT site shown in Figure 8-2.  This recommendation is also 
included with the MBR process.  However, particularly with the higher flows, a detailed 
site evaluation will be required for implementation of any rapid infiltration system. 
 
Table 8-2 presents a summary of all of the costs of the MBR system, including collection, 
pump station, headworks, MBR process, UV disinfection, effluent disposal, and sludge 
handling, and disposal.  Figure 8-4 presents the profile of the liquid stream processes of 
the MBR system.  For the MBR system to be fully compliant with the water reuse and 
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reclamation standards, both bypass and a reclaimed water storage would be required.  
These items also increase the footprint of the facility and may not be required on Tribal 
property since Ecology does not have permitting jurisdiction.   
 

TABLE 8-2 
 

Centralized Treatment Facility – MBR Process 
 

Component Total Project Cost 
Collection 
Hoodsport RAC $  6,500,000 
Hoodsport to Skokomish $  1,880,000 
Skokomish Tribe $  6,000,000 
Pump Station and Force Main 
Hoodsport RAC $  2,600,000 
Treatment – MBR Process 
Skokomish Tribe $  7,300,000 
Total Project Cost $24,280,000 
 
The detailed cost estimates for each of these components is included in Appendix G of 
this Analysis.  Of the $24.28 million shown in Table 8-2, approximately 70 percent, or 
$16.98 million is associated with the collection system, pump station, and force main.  Of 
this amount approximately 50 percent or $8.0 million is associated with providing 
residential and commercial services on private property.  This cost covers the grinder 
pump installation and associated appurtenances.   
 
SEQUENCING BATCH REACTOR (SBR) 
 
Mason County operates SBR treatment plants at Hartstene Pointe and North Bay – Case 
Inlet.  The facility at North Bay - Case Inlet operates as a water reclamation facility and 
includes two disk filters, a high level of disinfection, and a forest application site for 
reclaimed water.  In addition, one of the alternatives evaluated in the Tribe’s Wastewater 
Master Plan was an SBR.  Along with a Biolac treatment system, it was one of the two 
treatment alternatives considered acceptable. 
 
The previous recommendations contained in the Tribe’s Wastewater Master Plan will 
serve as a starting point for developing the centralized alternative utilizing SBR 
technology.  The one difference, however, is the addition of effluent filters following the 
SBR units.  Where effluent disposal is through rapid infiltration or other land-based 
systems, this additional process is recommended to provide a higher quality effluent.  
With use of the effluent filters, the SBR process is described below.  Complete design 
criteria are included in the appendix of the Analysis.   
 
Pumped flow from the Hoodsport RAC and the Tribe’s service area will enter the 
treatment facilities through a concrete headworks structure equipped with a mechanical 
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Gray & Osborne, Inc., Consulting Engineers 

fine screen, grit channel, and a Parshall flume flow meter.  A splitter box equipped with 
motorized slide gates will alternate flow between two SBR basins.  One basin will fill 
while the other basin cycles through the steps of react, settle, and decant.  Each SBR 
basin will contain a jet aeration system, decanter, sludge wasting pump, and control 
valves.  Aeration is provided by a combination of blowers housed in an Equipment 
Building and the jet pump.  By cycling the blowers “on” and “off,” the SBR process 
alternates between aerobic conditions for nitrification and anoxic conditions for 
denitrification.  Each step is controlled by a programmable logic controller (PLC) which 
will automatically open and close the motorized slide gates, control the aerobic and 
anoxic periods, the sludge wasting rate from each basin, and the motorized decant valves.  
Decanted effluent will be pumped from the SBR basin through the effluent filters to the 
UV disinfection units.  The effluent filters remove additional solids from the effluent.  
Before reaching the filter, polymer will be added to the effluent for coagulation of solids, 
and the flash mixer and flocculation tank will be located upstream of the filter to ensure 
adequate dispersion of the polymer in the effluent.   
 
After the UV system, effluent will flow by gravity to an effluent pump station for use at 
the rapid infiltration area, as presented in the Tribes Wastewater Master Plan.  Similarly, 
sludge from the SBR basins will be pumped to an aerobic digester and sludge lagoon, 
also presented in the Tribe’s Wastewater Master Plan.  Figure 8-5 presents the profile of 
the liquid stream process of the SBR process. 
 
Table 8-3 presents the costs, both the Tribes 20-year plan with an SBR process and the 
total costs with the addition of the Hoodsport RAC and Hoodsport to Skokomish area.  
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TABLE 8-3 
 

Centralized Treatment Facility – SBR Process 
 

Skokomish Tribe 20-year 
Plan 

With Hoodsport RAC and 
Hoodsport to Skokomish Area 

Component Total Project Cost 
Collection 
Hoodsport RAC -- $  6,500,000 
Hoodsport to Skokomish  $  1,880,000 
Skokomish Tribe $  6,000,000 $  6,000,000 
Pump Station and Force Mains 
Hoodsport RAC -- $  2,600,000 
Treatment – SBR Process 
Skokomish Tribe $  3,230,000 $  3,830,000 
Effluent Filters and 
Appurtenances -- $     375,000 

Disinfection 
UV Disinfection $     270,000 $     320,000 
Effluent Disposal 
Rapid Infiltration $     460,000 $     600,000 
Sludge Disposal 
Mobile Land Application $     790,000 $     825,000 
Total $10,750,000 $22,930,000 
 
The Tribe’s 20-year plan cost estimate is included in the Appendix C as part of the 
Executive Summary for the Tribe’s Wastewater Master Plan.  The total project cost for 
the centralized SBR system is $22.93 million, or approximately 6 percent less than the 
MBR process. 
 
ONE CENTRALIZED WWTP:  ANNUAL O&M COSTS 
 
Table 8-4 presents annual O&M costs both for the MBR and SBR centralized WWTPs.  
These costs cover operation and do not include utility overhead.  One significant item for 
the MBR system is the cost of membrane replacement approximately every 8 years. 
 
The O&M costs presented in Table 8-4 cover a fully manned WWTP such as Ecology 
would require for a Class II facility and maintenance for the collection system.  A 
minimum of two full-time employees (FTEs) would be required.  However, an MBR 
facility for the Stillaguamish Tribe is able to operate for less than the amounts shown in 
Table 8-4.  The Tribe contracts out its daily O&M to an independent contractor.  All 
laboratory analyses are conducted by an independent laboratory.  The contract services 
only total 10 to 15 hours per week.  If this approach can be implemented for the 
Skokomish Tribe, savings in an annual O&M of $80,000 could be realized.  This 
approach should be addressed further as part of facility planning. 
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TABLE 8-4 
 

Centralized Treatment Facilities – MBR Process O&M Costs 
 

Item Quantity Unit Price Amount 
Itemized Operation and Maintenance Costs:  MBR Process 
Wages and Benefits 4,160 hours $40 $166,400 
Power 765,000 kWH $0.06 $  45,900 
Repair and Replacement Lump Sum $10,000 $  10,000 
Supplies/Misc. Lump Sum $8,000 $    8,000 
Membrane Replacement 8,800 each $40   $  17,600(1)

Membrane Cleaning Chemicals 3,340 lbs $0.10 $       300 
UV Lamp Replacement 18 each $100 $    1,800 
Sludge Truck Parts and Fuel Lump Sum $2,500 $    2,500 
Grinder Pump Repairs 725 each $60 $  43,500 
Total $288,900 
Itemized Operation and Maintenance Costs:  SBR Process 
Wages and Benefits 4,160 hours $40 $166,400 
Power 600,000 kWH $0.06 $  36,000 
Repair and Replacement Lump Sum $15,000 $  15,000 
Supplies/Misc. Lump Sum $8,000 $    8,000 
UV Lamp Replacement 40 each $100 $    4,000 
Filter Coagulation Polymer 2,770 wet lbs $1.70 $    4,700 
Sludge Truck Parts and Fuel Lump Sum $2,500 $    2,500 
Grinder Pump Repairs 725 each $60 $  43,500 
Total $280,100 
(1) Annualized cost over 20 years (8,800 each x $40/20 years = $17,600 annually). 
 
TWO CENTRALIZED WWTPS:  HOODSPORT RAC AND 
SKOKOMISH TRIBE 
 
The design conditions for two WWTPs based on flow and loading projections in 
Chapter 5 are shown below in Table 8-5.  The key value for design is the maximum 
month flow which is highlighted in the Table.   
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TABLE 8-5 
 

Design Conditions for Two WWTPs 
 

Location 
Criteria Hoodsport RAC Skokomish Tribe 

Average Annual Flow 0.097 mgd 0.264 mgd 
Maximum Month Flow 0.120 mgd 0.264 mgd 
Peak Hour Flow 0.34 mgd 1.366 mgd 
BOD5 Influent 353 lbs/day 589 lbs/day 
TSS Influent 386 lbs/day 585 lbs/day 
TKN Influent 57 lbs/day 41 lbs/day 
 
One primary difference between one centralized facility, and two facilities, one in the 
Hoodsport RAC and one at the Skokomish Tribe, is the elimination of the pump station, 
force main, and collection system between the Hoodsport RAC and Skokomish Tribe 
along Highway 101.  This area includes approximately 127 connections and 21,000 lf of 
force main. 
 
Another difference with the two WWTP alternatives is the second effluent use area for 
the Hoodsport RAC.  In the Finch Creek Wastewater Feasibility Study, one site was 
identified.  However, it will require an effluent pump station to reach it. 
 
MEMBRANE BIOREACTOR (MBR) 
 
For the two WWTP alternatives using MBR technology, costs were developed, in part, 
from information at a 0.2 mgd MBR in Rolling Hills, California.  However, the costs for 
this facility do not include the effluent reuse facilities which have been added. 
 
The respective costs for the MBR alternative are presented in Table 8-6.  Detailed costs 
estimates are included in Appendix G. 
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TABLE 8-6 
 

Two WWTP Alternatives – MBR Process 
 

Location 
Component Hoodsport RAC Skokomish Tribe 

Collection System $  6,500,000 $  6,000,000 
Treatment – MBR Process and Disinfection $  4,500,000    $  5,850,000(1)

Effluent Disposal – Rapid Filtration     $     460,000(2)

Effluent Reuse $     800,000  
Sludge Disposal – Mobile and Application --    $     790,000(2)

Sludge Disposal – Haul to Bio Cycle, Inc. --  
Total Project Cost $11,800,000 $13,100,000 
(1) 30 percent higher than Hoodsport RAC. 
(2) Skokomish Tribe Wastewater Master Plan. 
 
SEQUENCING BATCH REACTOR (SBR) 
 
For the two WWTP scenario, costs for an SBR have already been developed to serve the 
Skokomish Tribe and are found in the Wastewater Master Plan, and in Appendix C of 
this Analysis. 
 
For the Hoodsport RAC, a complete description, design criteria, and costs are included in 
Appendix F.  The Hoodsport RAC SBR is designed to meet water reclamation and reuse 
standards.   
 
The respective costs for the SBR alternative are presented in Table 8-7. 
 

TABLE 8-7 
 

Two WWTP Alternatives – SBR Process 
 

Location 
Component Hoodsport RAC Skokomish Tribe 

Collection System $  6,500,000 $  6,000,000 
Treatment – SBR Process $  3,840,000 $  3,230,000 
Effluent Filter and Appurtenances $     270,000 $     300,000 
Disinfection UV $     190,000 $     270,000 
Effluent Disposal – Rapid Filtration -- $     460,000 
Effluent Reuse $     800,000 -- 
Sludge Disposal – Mobile Land Application -- $     790,000 
Sludge Disposal – Haul to BioCycle, Inc. -- -- 
Total Project Cost $11,600,000 $11,050,000 
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TWO CENTRALIZED WWTPS:  ANNUAL O&M COSTS 
 
Tables 8-8 and 8-9 present annual O&M costs for each of the MBR and SBR alternatives.  
The O&M costs presented in Table 8-4 cover a fully manned WWTP such as Ecology 
would require for a Class II facility.  A minimum of two full-time employees (FTEs) 
would be required. 
 
The Skokomish Tribe may not be held to the same standards for O&M and permits.  The 
Tulalip Tribe, for example, operates its MBR facility with an independent contractor for 
10 to 15 hour per week.  All laboratory requirements also are handled by an outside 
laboratory.  If this approach can be implemented, substantial O&M savings can be 
realized. 
 

TABLE 8-8 
 

Hoodsport RAC Annual O&M Costs 
 

Process 
Item Quantity Unit Price MBR SBR 

Wages and Benefits 4,160 hours $40 $166,400 $166,400 
Power: MBR 
 SBR 

310,000 kWH 
250,000 kWH 

$0.06 
$0.06 

$  18,600 
-- 

-- 
$  15,000 

Repair and Replacement LS LS $    5,000 $  10,000 
Supplies/Misc. LS LS $    7,000 $    7,000 
Membrane Replacement(1) 2,500 $40 $    5,000  
Membrane Cleaning LS LS $       300  
UV Lamp Replacement LS LS $    1,000 $    2,000 
Sludge Haul: MBR 
 SBR 

234,000 gal 
333,975 gal 

$0.14 
$0.14 

$  32,760  
$  46,756 

Grinder Pump Repairs 330 each $60 $  19,800 $  19,800 
Total   $255,860 $266,956 
(3) Annualized cost over 20 years. 
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TABLE 8-9 
 

Skokomish Tribe Annual O&M Costs 
 

Process 
Item Quantity Unit Price MBR SBR 

Wages and Benefits 4,160 hours $40 $166,400 $166,400 
Power: MBR 
 SBR 

530,000 kWH 
460,000 kWH 

$0.06 
$0.06 

$  31,800 
-- 

-- 
$  27,600 

Repair and Replacement LS LS $    8,000 $  12,000 
Supplies/Misc. LS LS $    8,000 $    8,000 
Membrane Replacement(1) 5,400 $40 $  10,800 -- 
Membrane Cleaning LS LS $       300 -- 
UV Lamp Replacement LS LS $    1,500 $    3,000 
Sludge Truck Parts and Fuel LS LS $    2,500 $    2,500 
Grinder Pump Repairs 268 each(2) $60 $  16,080 $  16,080 
Total   $245,380 $235,580 
(1) Annualized cost over 20 years. 
(2) Skokomish Tribe Wastewater Master Plan. 
 
With the two WWTP scenario, the estimated annual O&M costs for the Skokomish Tribe 
location is lower than the Hoodsport RAC WWTP even though the facility is larger.  The 
difference between the two locations is the sludge hauling costs for the Hoodsport RAC.  
For the Skokomish location, sludge handling and disposal is on tribal forest land with 
truck mounted “canon” sprinklers.  For all of Mason County’s WWTPs sludge is hauled 
to the BioCycle facility near Shelton and is a significant component of the annual O&M 
costs. 
 
RISK ASSESSMENT FOR CENTRALIZED WWTPS FOR 
NUTRIENT REMOVAL 
 
PERFORMANCE 
 
The use of the biological nitrification and denitrification with centralized WWTPs is a 
proven technology for nitrogen reduction.  Centralized WWTPs typically achieve total 
effluent nitrogen of 10 mg/l, or less.  On-site wastewater systems cannot reliably achieve 
effluent nitrogen concentrations at this level.  Very high performance standards for 
nitrogen will favor centralized WWTPs.  Centralized WWTPs are not subject to the wide 
variations in wastewater characteristics that are inherit to individual on-site systems. 
 
Centralized WWTPs still must address process control issues such as alkalinity and pH, 
but these are easier to handle with centralized WWTPs with full-time staffing than 
individual on-site or cluster systems.  Mason County has experience with nitrogen 
reduction at its North Bay-Case Inlet water reclamation facility. 
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REGULATION 
 
The regulatory framework for centralized WWTPs is typically governed by Ecology 
NPDES or SWD permits.  The exception is facilities located on Tribal land where 
Ecology does not have jurisdiction. 
 
The NPDES or SWD permits establish performance standards, monitoring, and testing 
requirements, minimum staffing requirements, biosolids use, and other conditions.  
Ecology also conducts periodic inspections of the permitted facilities.  Chapter 4 provides 
details of the regulations governing permitted centralized WWTPs, and water reclamation 
facilities.  To be a fully compliant Class A reuse facility increases project costs. 
 
FINANCIAL RISKS 
 
Centralized WWTPs provide an economy of scale for treatment but this advantage must 
be weighed against the cost of the collection system, which may represent 80 percent, or 
more, of the project cost.  Economy of scale means unit costs decrease as the number of 
connections, or ERUs increase. 
 
Mason County’s North Bay-Case Inlet water reclamation facility and collection system 
provides an illustration of the costs associated with smaller centralized systems. 
 
The project consisted of a 0.365 mgd water reclamation facility, seven pump stations, and 
about 50 miles of pipe from 1-1/4-inch to 24-inch diameter.  The total project cost was 
$22.45 million and the initial number of connections was approximately 1,000 ERUs, or 
$22,450 per ERU.  There are now 1,260 ERUs.  About 75 percent of the project cost was 
associated with the pump stations and collection system, and 25 percent with the water 
reclamation facility.  Current monthly sewer rates are $50 per month, but are likely to 
increase.  A financial consulting group is recommending rate increases to $76 per month 
to cover operation, maintenance, and debt service.  These current rates were supported by 
$9.5 million in federal and state grants and low interest loans.  The project costs 
presented in Table 8-10 may not be affordable without similar grant assistance.   
 
Annual O&M costs for operations for North Bay-Case Inlet is about $400,000 per year.  
This amount covers wages and benefits, power, repairs, sludge hauling, and 
miscellaneous items.  Loan payments and administration are not included.  The seven 
pump stations increase O&M above what other similar size facilities may encounter. 
 
Table 8-10 presents unit costs per ERU for the alternative scenarios developed in this 
Chapter.  The target year for the number of ERUs is 2015.  The unit costs in Table 8-10 
are greatly influenced by proposed commercial development for the Skokomish Tribe 
amounting to 710 ERUs.  This one item accounts for nearly 45 percent of the total of 
1,599 ERUs in 2015. 
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TABLE 8-10 
 

Unit Costs per ERU for Centralized WWTPs 
 

Scenario Project Costs 

2015 Unit 
Project Cost 

($/ERU) 
Annual O&M 

Estimate 

2015 Unit 
O&M Cost 
($/ERU/Yr) 

One Centralized WWTP:  Serving the Entire Study Area and Located in the Skokomish Tribal Area
Design Flow:  0.427 mgd     
Connections:  1,599 ERUs(1)     
Process: MBR 

 SBR 
$24,280,000 
$22,930,000 

$15,180 
$14,340 

$296,000 
$280,000 

$185 
$175 

One Centralized WWTP:  Serving the Hoodsport RAC 
Design Flow:  0.12 mgd     
Connections:  424 ERUs     
Process: MBR 
 SBR 

$11,800,000 
$11,600,000 

$27,800 
$27,400 

$255,860 
$266,956 

$603 
$630 

One Centralized WWTP:  Serving the Skokomish Tribe 
Design Flow:  0.264 mgd     
Connections:  1,018 ERUs     
Process: MBR 
 SBR 

$13,100,000 
$11,050,000 

$13,000 
$11,000 

$245,380 
$235,580 

$241 
$231 

(1) 710 ERUs associated with commercial flows.  If these commercial ERUs are not included the 
respective unit project costs are $27,311/ERU for the MBR and $25,790/ERU for the design flow 
of 0.427 mgd. 

 
The results presented in Table 8-10 indicated that the “two centralized WWTPs” scenario 
is not likely feasible with regard to the Hoodsport RAC alone.  A small facility located at 
Hoodsport provides little economy of scale and still requires all of the components of a 
larger Class A water reclamation facility:  headworks, treatment, reuse facilities, and 
sludge treatment and disposal.  In addition, annual O&M costs are high due to testing and 
monitoring, sludge hauling, and the grinder pump collection system.  Costs for enhanced 
on-site wastewater systems presented in Chapter 7 are equivalent or, in some cases, less 
than those shown in Table 8-10 for Hoodsport.  Installation of recirculating sand filters 
for each household or cluster would be less costly than a centralized WWTP at the 
Hoodsport RAC. 
 
The least costly alternative in Table 8-10 for capital, or project costs, is a WWTP serving 
only the Skokomish Tribe.  This result is due to the large number of ERUs associated 
with commercial flows, primarily from a hotel/casino complex.  Without these 
commercial ERUs, unit costs would increase by about 80 percent. 
 
The one centralized WWTP, which includes three areas, has a higher unit project cost due 
to the extra collection system components connecting Hoodsport RAC to Skokomish 
Tribe.  The one centralized WWTP has the lowest unit costs for annual O&M, $175 to 
$185/year per ERU. 
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Centralized WWTPs require a complex financing plan usually administered through a 
public utility or sewer district.  Particularly where a utility or district does not already 
exist, the financing plan must rely heavily on grants and low interest loans.  Grant 
funding, such as was used for North Bay, is increasingly scarce, and loan funding 
increases project costs, through financing costs.   
 
Using the total Hoodsport RAC as an example and assuming $6.0 million in grant 
funding and 1-1/2 percent SRF loan over 20 years, monthly sewer rates would be about 
$114 per month which are not affordable.  A reduced service area within the RAC with 
the $6.0 million in grant funding likely would be more affordable because grants would 
cover a greater percentage of the project cost. 
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CHAPTER 9 
 

WASTEWATER MANAGEMENT 
 
GENERAL 
 
This Chapter addresses wastewater management alternatives applicable primarily to 
decentralized systems.  However, a few of the management models are also applicable to 
centralized systems. 
 
This Chapter discusses goals for the management system, reviews a few approaches 
found in other states and regions, presents five management models, and suggests 
management approaches appropriate to Mason County.   
 
These management models are evaluated for their capability of controlling nitrogen and 
fecal coliform into the environment.  Specifically, how reliably can a management model 
meet performance criteria for nitrogen and other wastewater constituents? 
 
MANAGEMENT GOALS 
 
The initial step for establishing a management system is to establish management goals.  
Table 9-1 lists three categories and appropriate goals under each category relevant both to 
decentralized or centralized wastewater systems. 
 

TABLE 9-1 
 

Wastewater Management Goals 
 

Category Goals 
Public Health Protection: • Prevent groundwater and surface water 

contamination due to pathogens, nutrients, and 
toxic substances. 

• Prevent sewage discharges to ground surface. 
• Protect shellfish habitat and harvest areas from 

pathogenic contamination and excessive 
nutrients. 

• Reduce health risks due to sewer backups. 
• Protect drinking water supplies. 
• Handle septage and biosolids to minimize 

health risks. 
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TABLE 9-1 – (continued) 
 

Wastewater Management Goals 
 

Category Goals 
Nuisance Abatement: • Eliminate or reduce odors from sewers, tanks, 

treatment units, and pump stations. 
• Minimize noise impacts from blowers, 

generators, fans, and other mechanical 
equipment. 

Environmental Protection: • Prevent and reduce nutrient over enrichment of 
surface waters. 

• Prevent adverse impacts from toxic substances. 
• Protect sensitive aquatic habitat and biota. 

 
Traditionally, the primary focus of local health boards has been protection of public 
health, and the primary item of concern was pathogen contamination of ground and 
surface waters as measured by levels of fecal coliform bacteria.  Specifically, the local 
health department reviewed and approved on-site systems to ensure fecal coliform 
bacteria were retained within the soil matrix for sufficient time.  Without adequate 
retention time, high fecal coliform counts could be found in either ground of surface 
waters.  Generally, nitrogen was a secondary concern except for groundwater.  Elevated 
nitrogen in surface waters was not considered a health issue by local health boards. 
 
In September 2005, the Washington State Department of Health issued new rules (refer to 
page 11 WAC 246-272A-0015, Local Management and Regulation in Appendix A) 
which broadened the scope of activities of some local health offices.  Puget Sound local 
health jurisdictions must now address nine different functions in the management plans, 
ranging from developing an inventory of all onsite systems to ensuring coordination with 
comprehensive land use plans.  One of the nine functions is to identify any areas where 
onsite systems could pose an increased public health risk.  The rule lists nine specific 
areas (plus one for “other areas”) that should “be given priority in this activity,” including 
shellfish growing areas and areas where nitrogen has been identified as a contaminant of 
concern. 
 
For much of Hood Canal, nitrogen is a contaminant of concern, and the primary focus of 
this Analysis is to reduce nitrogen loading in one area of Hood Canal.  This area includes 
the marine shoreline from Hoodsport to the Skokomish Tribe and the various drainages, 
such as Finch Creek, which discharge to Hood Canal.  Overall, Mason County’s written 
plan for local management and regulation will need to cover about 90 miles of shoreline 
area including Hood Canal and parts of Case Inlet, Oakland Bay, and Little Skookum 
Inlet. 
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PERFORMANCE REQUIREMENTS 
 
Performance requirements are based on the goals of minimizing health threats and 
protecting water quality as presented in Table 9-1. 
 
Pertinent performance standards for on-site systems are presented in Chapter 4.  The 
Washington State Department of Health has recently modified its performance 
classifications (see Appendix A).  Previously, Treatment Standard 1 required an 
end-of-pipe effluent less than 10 mg/L BOD5 and TSS and less than 200 fecal coliform 
per 100 ml.  Under the new rules, as of September 15, 2005, the new standard is Level A 
with 10 mg/L CBOD5, 10 mg/L TSS, and 200 fecal coliform per 100 ml.  Treatment 
Standard 2 required an effluent less than 10 mg/L BOD5 and TSS and less than 800 fecal 
coliform per 100 ml.  The new classifications include Levels B, C, D, E, and N.  The 
closest to Treatment Standard 2 is Level B with 15 mg/L CBOD5, 15 mg/L TSS, and 
1,000 fecal coliform per 100 ml.  For nitrogen-reducing technologies, the performance 
standard is Level N which is an average of 20 mg/L total effluent nitrogen. 
 
Currently, there is not any established level for nutrients to prevent the degradation of 
Hood Canal from nitrogen loading.  The Level N standard of 20 mg/L total effluent 
nitrogen may be adequate, but the required level to protect Hood Canal is unknown at this 
time.  The results from further studies may establish other nitrogen standards or confirm 
the existing standard.  Until these results are known, the existing nitrogen effluent 
standard should be considered only the minimum level for the protection of Hood Canal. 
 
Associated with the DOH on-site standards for fecal coliform is the DOH standard for 
fecal coliform for shellfish growing areas.  This standard for marine surface waters is a 
geometric mean of 14 fecal coliform per 100 ml with not more than 10 percent of the 
samples greater than 43 fecal coliform per 100 ml.  Where on-site systems are located 
near marine waters, Treatment Levels A or B with Level N under new DOH rules may be 
required.   
 
WASTEWATER MANAGEMENT MODELS WHICH ADDRESS 
NITROGEN 
 
The following sections of this Chapter provide a few examples of the performance 
standards and management approaches in use for nitrogen reduction at other locations. 
 
STATE OF MASSACHUSETTS 
 
Nitrogen-sensitive areas, as defined by the State of Massachusetts, include recharge areas 
and embayments.  Any new construction in these designated areas using on-site systems 
must abide by prescriptive standards that limit design flows to 440 gallons per day per 
acre or provide a treatment system with enhanced nitrogen removal capability.  An 
enhanced system with a treatment unit with a groundwater discharge permit that produces 
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an effluent with no more than 10 mg/L of nitrate allows the design flow restrictions to be 
waived.  That is, development may exceed 440 gpd per acre. 
 
Massachusetts has also established a test center to evaluate nitrogen reducing 
technologies.  Most of the technologies evaluated at the test center achieve about 
15 mg/L total effluent nitrogen, which exceeds the 10 mg/L presented in the groundwater 
discharge permit.  Several of these technologies are discussed in Chapter 7. 
 
PINELANDS COMMISSION OF NEW JERSEY 
 
Various Pinelands Commission reports have been referenced in other chapters of this 
Analysis.  The Pinelands Commission has established performance standards for nitrogen 
based on lot size.  A lot area of 3.2 acres is required for a conventional on-site system, 
and an effluent nitrogen concentration of 14 mg/L is required for a 1-acre lot size. 
 
The Pinelands Commission of New Jersey is an umbrella organization, which includes 
40 municipalities.  Water resources in the Pinelands area are protected by a combination 
of land use and water quality programs established by the Pinelands Comprehensive 
Management Plan.  This Comprehensive Management Plan is focused on controlling 
nitrogen that enters the water environment.  Important elements of the Pinelands plan are 
highlighted below: 
 

• Permit required for on-site wastewater disposal system. 
 

• Requires alternative on-site wastewater systems with nitrogen removal 
capability for lot sizes of less than 3.2 acres. 

 
• Established a pilot program for five proprietary technologies (see 

Table 7-3). 
 

• Member municipalities are required to adopt the ordinance from the 
Pinelands Commission to allow local/county departments to permit 
alternate systems. 

 
• A 5-year maintenance contract with a 5-year warranty is required with 

pilot programs. 
 
The Pinelands Commission program addresses only new on-site systems within its area.  
Existing on-site systems, at least initially, are not required to install the alternative on-site 
wastewater systems. 
 
WOLLOCHET HARBOR SEWER DISTRICT 
 
The Wollochet Harbor Sewer District was formed in 1993 and consists of 66 platted 
residential lots located in unincorporated Pierce County.  Prior to 1993, the development 
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was under the jurisdiction of the Wollochet Harbor Club, a private organization 
responsible for the management of a septic tank effluent system, chlorination plant, and 
outfall.  The plant operated under an NPDES permit until 1982.  The initial problem 
facing the District was not nitrogen, but a system which did not meet secondary treatment 
standards.   
 
The formation of a sewer district in 1993, allowed the District to be a quasi-municipal 
organization and the ability to be eligible for federal and state grants and low interest 
loans.  These sources of funds were unavailable to the Wollochet Harbor Club, as a 
private entity. 
 
Formation of a sewer district, however, was only the initial step towards addressing and 
managing its sewage problems.  The District prepared a facility plan in 1997, applied for 
Ecology grants and loans, and completed improvements in 2002.  The improvements 
included a STEP system for all connected properties, a pump station and force main, and 
connection to the Gig Harbor collection system and wastewater treatment.  Most of these 
improvements were financed through Ecology grants.  The District’s STEP system was 
installed with volunteer labor under Ecology’s Small Town’s Environmental Program. 
 
The Wollochet Harbor Sewer District has a three-commissioner board.  One 
commissioner is responsible for O&M for the community’s pump station.  Each 
homeowner is responsible for their own STEP pump and septic tank.  Monthly sewer 
rates are $80 per month, most of which is paid to Gig Harbor.  Pierce County handles the 
billing of the District. 
 
By connecting to the Gig Harbor sewer system, future nitrogen concerns have been 
transferred to another jurisdiction. 
 
PARADISE, CALIFORNIA ON-SITE WASTEWATER MANAGEMENT ZONE 
 
The Rocky Mountain Institute in its report Valuing Decentralized Wastewater 
Technologies, November 2004 provides a lengthy description of the management of the 
Paradise On-site Wastewater Management Zone.  Paradise, California is located in 
northern California near Chico and contains 27,000 people and approximately 11,325 on-
site wastewater treatment systems.  It is one of the largest on-site management districts in 
the country.   
 
The day-to-day management of the zone is handled by a subcontractor with three full-
time and one part-time employee.  The community handles finances and code 
enforcement.  The subcontractor is responsible for reviewing applications and permits, 
tracking the results of on-site inspections by private evaluators, performing annual 
inspections of advanced systems, and surface and groundwater stations, reviewing and 
assessing results from monitoring reports submitted for advanced on-site systems and 
packaged treatment plants, preparing reports, attending community meetings, and 
responding to emergency calls.  In 2002, the subcontractor was paid about $230,000 for 
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his services.  Another $65,000 covered the community’s expenses for personnel 
associated with financing, code enforcement, and contract management. 
 
Each property owner is required to pay a private evaluator about $65 per year for 
inspection of his conventional on-site system.  Inspection and monitoring for the most 
advanced systems are considerably higher.  All systems with a capacity greater than 400 
gallons per day are required to have a contract for quarterly or semi-annual sampling of 
total nitrogen and BOD for two down-gradient and one up-gradient groundwater 
monitoring wells.  These costs may range from $500 to $1,500 per year and do not 
include the original costs for well installation.   
 
In summary, the community minimizes its direct involvement and management costs 
through use of a subcontractor and requiring each homeowner to hire a private evaluator.  
The subcontractor’s primary duties are tracking permits and evaluation reports and 
performing inspections on advanced on-site systems.  The homeowner or developer is 
responsible for operation and maintenance through private evaluators.  There is no stated 
performance standard for nitrogen but monitoring for nitrogen is required for all systems 
greater than 400 gallons per day.  Costs per homeowner appear to cover a wide range 
from $80 per year (conventional on-site system) to $500 per year (large households). 
 
LOUDON COUNTY SANITATION AUTHORITY (LCSA) 
 
The Loudon County Sanitary Authority (LCSA) operates as a special government unit in 
suburban Washington, D.C. to provide wastewater services within the County.  LCSA 
owns and operates all wastewater systems greater than 15 connections.  LCSA serves 
about 50,000 connections and, in addition to the smaller systems, manages community 
wastewater treatment plants from 3,400 gpd to 120,000 gpd.  In addition, it has full 
financing authority with the ability to issue revenue bonds, borrow money, and collect 
rates, fees, and charges for services.   
 
There are several proposals under consideration to either expand its responsibilities or 
tighten performance standards, particularly for nitrogen.  One proposal would extend 
ownership and operating responsibilities to systems serving 3 to 14 connections.  It 
already manages all of the larger cluster systems.   
 
A second proposal includes standards for nitrogen based on design flows in groundwater 
recharge areas as listed below: 
 

• 1,000 – 5,000 gpd:  15 mg/L total effluent nitrogen 
• 5,000 – 20,000 gpd:  12 mg/L total effluent nitrogen 
• >20,000 gpd:  7 mg/L 

 
This proposal is based on flow and appears to recognize the difficulty which smaller 
on-site systems have with meeting very high performance standards for nitrogen.  Strict 
nitrogen standards (e.g., <10 mg/L) apply only to the larger wastewater systems. 
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The third proposal would allow the LCSA to provide design review for the treatment 
components while leaving the local health department with design review for the soil 
dispersal system. 
 
The fourth proposal would require developers to pay a “revenue equalization fee” that 
collects money upfront for long-term operation and maintenance costs.   
 
The operation of the LCSA is an example of a large district with multiple-size systems 
and responsibilities.  With 50,000 connections, only a handful of entities in the state of 
Washington would be of comparable size, and most of these would be responsible for 
large publicly-owned treatment works rather than cluster and on-site systems.  The LCSA 
is responsible both for centralized wastewater treatment facilities and decentralized, 
on-site systems.  While LCSA does not yet have responsibility for all wastewater 
management in its jurisdiction, it is substantially moving in that direction if it assumes 
responsibility for systems with three connections and above. 
 
MASON COUNTY MANAGEMENT OF ON-SITE WASTEWATER 
SYSTEMS 
 
The Mason County Department of Environmental Health is the local agency responsible 
for managing on-site wastewater systems.  The department has a total staff of 15 which 
includes its director, an accountant, and staff for the water laboratory, drinking water 
program, food program, and solid and hazardous wastes in addition to the on-site 
program.  Mason County has a staff of 6 working in the on-site and water quality 
programs.  A staff of 3 in the on-site program issues permits and conducts some 
inspections.  A staff of 3 in water quality is responsible for shoreline surveys.   
 
Currently, there are approximately 18,000 to 20,000 on-site wastewater systems in Mason 
County.  The County’s data base contains information on about 13,500 parcels. 
 
Mason County requires licenses for all septic tank pumpers, and one condition of the 
license is submittal of all pumping reports.  Restaurants are permitted by the County and 
one of the conditions of the permit is operation and maintenance of the on-site 
wastewater system. 
 
The Mason County Department of Environmental Health is funded primarily from the 
permit fees it collects.  In addition, the County has been successful with grant 
applications to conduct shoreline surveys and prepare some plans.  The written plan 
under WAC 246-272A-0015 will be partly supported by state grants.   
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MANAGEMENT MODELS 
 
The Environmental Protection Agency has identified five “management models” which 
increase management control from the lowest, “Homeowner Awareness” to the highest 
“RME Ownership.”  The management models indicate actions and requirements which 
increase with higher levels of system complexity and environmental sensitivity.  Each of 
the management models is presented in Table 9-2 along with their benefits and 
limitations.   
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TABLE 9-2 
 

Summary of Management Models(1)

 
Typical Applications Program Description Benefits Limitations 

Model 1 – Homeowner Awareness Model 
• Areas of low 

environmental 
sensitivity where sites 
are suitable for 
conventional on-site 
systems. 

• Systems properly sited 
and constructed based on 
prescribed criteria. 

• Owners made aware of 
maintenance needs 
through reminders. 

• Inventory of all systems. 
• Generally, the current 

model in use. 

• Code-compliant 
system. 

• Ease of 
implementation; 
based on existing, 
prescriptive system 
design and site 
criteria. 

• Provides an inventory 
of systems that is 
useful in system 
tracking and 
area-wide planning. 

• No 
compliance/problem 
identification 
mechanism. 

• Sites must meet 
siting requirements. 

• Cost to maintain 
database and owner 
education program. 

Model 2 – Maintenance Contract Model 
• Areas of low to 

moderate 
environmental 
sensitivity where sites 
are marginally suitable 
for conventional 
on-site systems due to 
small lots, shallow 
soils, or low- 
permeability soils. 

• Small clustered 
systems. 

• Systems properly sited 
and constructed. 

• More complex treatment 
options, including 
mechanical components 
or small clusters of 
homes. 

• Requires services 
contracts to be 
maintained. 

• Inventory of all systems. 
• Service contract tracking 

system. 
• Currently used for LOSS 

and some commercial 
users. 

• Reduces the risk of 
treatment system 
malfunctions. 

• Protects homeowner 
investment. 

• Difficulty in tracking 
and enforcing 
compliance because 
it must rely on the 
owner or contractor 
to report a lapse in a 
valid contract for 
service. 

• No mechanism 
provided to assess 
effectiveness of 
maintenance 
program. 

Model 3 – Operating Permit Model 
• Areas of moderate 

environmental 
sensitivity such as 
wellhead or source 
water protection zones, 
shellfish growing 
waters, or 
bathing/water contact 
recreation. 

• Systems treating high-
strength wastes or 
large-capacity systems. 

• Establishes system 
performance and 
monitoring requirements. 

• Allows engineered 
designs but may provide 
prescriptive designs for 
specific receiving 
environments. 

• Regulatory oversight by 
issuing renewable 
operating permits that 
may be revoked for non-
compliance. 

• Inventory of all systems. 
• Tracking system for 

operating permit and 
compliance monitoring. 

• Minimum for large-
capacity systems. 

• Allows systems in 
more 
environmentally 
sensitive areas. 

• Operating permit 
requires regular 
compliance 
monitoring reports. 

• Identifies non-
compliant systems 
and initiates 
corrective actions. 

• Decreases need for 
regulation of large 
systems. 

• Protects homeowner 
investment. 

• Higher level of 
expertise and 
resources for 
regulatory authority 
to implement. 

• Requires permit 
tracking system. 

• Regulatory authority 
needs enforcement 
powers. 

• High staffing level to 
issue and track 
permits. 
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TABLE 9-2 – (continued) 

 
Summary of Management Models(1)

 
Typical Applications Program Description Benefits Limitations 

Model 4 – Responsible Management Entity (RME) Operation and Maintenance Model 
• Areas of moderate to 

high environmental 
sensitivity where 
reliable and sustainable 
system operation and 
maintenance (O&M) is 
required, e.g., sole 
source aquifers, 
wellhead or source 
water protection zones, 
critical aquatic 
habitats, or outstanding 
value resource waters. 

• Clustered systems. 

• Establishes system 
performance and 
monitoring requirements. 

• Professional O&M 
services through RME 
(either public or private). 

• Provides regulatory 
oversight by issuing 
operating or NPDES 
permits directly to the 
RME.  (System ownership 
remains with the property 
owner, but government 
entity operates). 

• O&M responsibility 
transferred from the 
system owner to a 
professional RME 
that is the holder of 
the operating permit. 

• Identifies problems 
needing attention 
before failures occur. 

• Allows use of on-site 
treatment in more 
environmentally 
sensitive areas or for 
treatment of high-
strength wastes. 

• Can issue one permit 
for a group of 
systems. 

• Protects homeowner 
investment. 

• Enabling 
legislation may be 
necessary to allow 
RME to hold 
operating permit 
for an individual 
system owner. 

• RME must have 
owner approval for 
repairs; may be 
conflict if 
performance 
problems are 
identified and not 
corrected. 

• Need for 
easement/right of 
entry. 

• Need for oversight 
of RME by 
regulatory 
authority. 

Model 5 – Responsible Management Entity (RME) Ownership Model 
• Areas of greatest 

environmental 
sensitivity where 
reliable management is 
required.  Includes sole 
source aquifers, 
wellhead or source 
water protection zones, 
critical aquatic 
habitats, or outstanding 
value resource waters. 

• Preferred management 
program for clustered 
systems serving 
multiple properties 
under different 
ownership (e.g., 
subdivision). 

• Establishes system 
performance and 
monitoring requirements. 

• Professional management 
of all aspects of 
decentralized systems 
through public/private 
RMEs that won or 
manage individual 
systems. 

• Qualified, trained, owners 
and licensed professional 
owners/operators. 

• Provides regulatory 
oversight by issuing 
operating or NPDES 
permit. 

• Inventory of all systems. 
• Tracking systems for 

operating permit and 
compliance monitoring. 

• Government entity owns 
and operates. 

• High level of 
oversight if system 
performance 
problems occur. 

• Simulates model of 
central sewerage, 
reducing the risk of 
non-compliance. 

• Allows use of on-site 
treatment in more 
environmentally 
sensitive areas. 

• Allows effective 
area-wide 
planning/watershed 
management. 

• Removes potential 
conflicts between the 
use and RME. 

• Greatest protection of 
environmental 
resources and owner 
investment. 

• Enabling 
legislation and/or 
formation of 
special district may 
be required. 

• May require 
greater financial 
investment by 
RME for 
installation and/or 
purchase of 
existing systems or 
components. 

• Need by oversight 
of RME by 
regulatory 
authority. 

• Private RMEs may 
limit competition. 

• Homeowner 
associations may 
not have adequate 
authority. 

(1) Voluntary National Guidelines for Management of on-site and Clustered (Decentralized) Wastewater 
Treatment Systems, Environmental Protection Agency. 

 

9-10 Mason County Department of Utilities/Waste Management 
October 2006 Hoodsport-Skokomish Wastewater Management Alternatives Analysis 



Gray & Osborne, Inc., Consulting Engineers 

MANAGEMENT TASKS 
 
Management tasks cover the day-to-day activities to achieve the management goals in 
Table 9-1 and meet the performance standards for wastewater treatment systems.  Table 
9-3 presents a list of 10 management tasks along with a brief description of what 
activities are included with each one.   
 

TABLE 9-3 
 

Management Tasks 
 

Task Description of Activities 
1. Public Education Brochures, meetings, and other means to inform the 

public of the goals of the program or problems which 
need to be addressed.  Specifically in Mason County 
public education would be focused on the water 
quality problems in Hood Canal regarding fecal 
coliform and nutrient loading.   

2. Design Ensures system design is provided by a licensed 
designer and meets the required performance 
standards. 

3. Site Evaluation Assess proposed site for size, soils, topography, 
groundwater, surface water, and relationship to other 
features. 

4. Permitting:  Installation Provide permit appropriate to size and type of systems.  
Permits for on-site systems in environmentally 
sensitive areas may contain conditions for reporting, 
site access, and higher performance standards. 

5. Construction Ensures construction is completed per approved design 
and by certified installer and as-builts are entered into 
the County or DOH records. 

6. Septage Pumping and 
Disposal 

Ensures that this specific O&M requirement is handled 
by a licensed septage pumper and reports are 
forwarded to the County or DOH.  Typical pumping 
intervals vary from 4- to 7-years.   

7. Operation and 
Maintenance (Excluding 
Septage Pumping) 

Ensures that mechanical equipment is functioning and 
maintained and the on-site system is performing as 
designed.   

8. Inspections (Tracking) Documents status of on-site system maintenance, 
tracks service providers and locates on-site failures. 

9. Code Enforcement Ensure corrective actions are taken in compliance with 
permit and performance requirements. 

10. Funding Establishes responsible entity for payment and 
collection for permit fees, septage hauling, O&M and 
installation costs.   
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Table 9-4 presents the 10 management tasks along with the 5 EPA management models 
in Table 9-2.  The purpose of Table 9-4 is to assign the entity most likely to be 
responsible for each task.  As shown in Table 9-4, the number of potential entities 
increases with the numbered management model.  With the “Homeowner Awareness” 
model, the responsible entities include the owner, volunteer organizations, licensed 
designers, and certified installers, licensed septage haulers, Mason County, and DOH (if 
applicable). With a higher level of complexity, private on-site O&M contractors, and 
other responsible management entities are added.  For the study area the list of possible 
responsible entities is shown below: 
 

• Owner (residential, developer, or business) 
• Volunteer organization 
• Licensed designers or certified installers 
• Licensed septage haulers 
• Private on-site O&M Contractors 
• Mason County Departments of Environmental Health or Utilities/Waste 

Management 
• Washington State Department of Health 
• Other (Public Utility District No. 1, Sanitary Sewer District, or 

Homeowner Association) 
• Skokomish Tribe 

 
The responsible management entities (RMEs) for the Operation and Maintenance or 
Ownership models shown in Table 9-4 could include Mason County, PUD No. 1, a 
separate sewer district, Skokomish Tribe, a homeowner association, or some 
combination.  These RMEs can fit into one of four classifications: 
 

Public Agency:  Mason County 
Special Government Unit:  PUD No. 1 or a separate sewer district 
Private Entity:  Homeowner Association 
Other:  Skokomish Tribe 

 
Both Mason County and PUD No. 1 have the capability to assess and collect fees for 
permits and other services.  Homeowner associations rely on annual membership dues 
and historically have not adequately funded ongoing maintenance and improvements.  In 
addition, as a private entity they would not have access to state loans and grants.  
Therefore, these associations are not the optimal choice for an RME. 
 
The primary issue illustrated in Table 9-4 is what management system best ensures 
ongoing operation and maintenance.  As presented in Table 9-4, the first five tasks are 
largely prescribed by state and county rules for design, permitting, and construction.  The 
last five categories in Table 9-4 essentially address the required tasks after the on-site 
system has been designed and constructed.  These tasks concern long-term issues of 
ongoing operation and maintenance. 
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TABLE 9-4 

 
Responsible Entities Management for On-site Wastewater Systems  

 
Management Model 

Management 
Task 

Homeowners 
Awareness Maintenance Contract Operating Permit 

RME:  Operation 
and Maintenance RME:  Ownership 

1. Public 
Education 

Mason County 
Volunteer 
Organizations 

Mason County 
Volunteer 
Organizations 

Mason County  
Volunteer Organizations 

Mason County 
Volunteer 
Organizations, PUD 
No. 1 

Mason County, 
Volunteer 
Organizations, PUD 
No. 1 

2.  Design Licensed designer 
w/Mason County 
Approval.  DOH 
Approval >3,500 
gpd. 

Licensed designer 
w/Mason County 
Approval.  DOH 
Approval >3,500 gpd. 

Licensed designer 
w/Mason County 
Approval.  DOH 
Approval >3,500 gpd. 

Licensed designer 
w/Mason County 
Approval.  DOH 
Approval >3,500 
gpd. 

Licensed designer 
w/Mason County 
Approval.  DOH 
Approval >3,500 
gpd. 

3. Site 
Evaluation 

Owner/Designer 
Report w/Mason 
County Inspection. 
DOH Inspection 
>3,500 gpd. 

Owner/Designer Report 
w/Mason County 
Inspection. DOH 
Inspection >3,500 gpd. 

Owner/Designer Report 
w/Mason County 
Inspection. DOH 
Inspection >3,500 gpd. 

Owner/Designer 
Report w/Mason 
County Inspection. 
DOH Inspection 
>3,500 gpd. 

Owner/Designer 
Report w/Mason 
County Inspection. 
DOH Inspection 
>3,500 gpd. 

4. Permitting: 
Installation 

Mason County 
DOH >3,500 gpd. 

Mason County DOH 
>3,500 gpd. 

Mason County DOH 
>3,500 gpd. 

Mason County 
DOH >3,500 gpd. 

Mason County 
DOH >3,500 gpd. 

5.  Construction Certified Installer 
w/Mason County 
Inspection. DOH 
Inspection >3,500 
gpd.   

Certified Installer 
w/Mason County 
Inspection. DOH 
Inspection >3,500 gpd.  

Certified Installer 
w/Mason County 
Inspection. DOH 
Inspection >3,500 gpd.   

Certified Installer 
w/Mason County 
Inspection. DOH 
Inspection >3,500 
gpd.   

Certified Installer 
w/Mason County 
Inspection. DOH 
Inspection >3,500 
gpd.   

6.   Septage 
Pumping and 
Disposal 

Owner and 
Licensed Septage 
Pumper.  Report to 
County and/or 
DOH. 

Owner.  O&M 
Contractor Monitors 
Tank.  Licensed 
Septage Pumper Report 
to County and/or DOH. 

Owner.  O&M 
Contractor Monitors 
Tank.  Licensed Septage 
Pumper Report to County 
and/or DOH. 

Owner or RME.  
Licensed Septage 
Pumper Report to 
RME, County 
and/or DOH. 

RME.  Licensed 
Septage Pumper 
Report to RME, 
County and/or 
DOH. 
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TABLE 9-4 – (continued) 
 

Responsible Entities Management for On-site Wastewater Systems  

Gray

9

 
Management Model 

Management 
Task 

Homeowners 
Awareness Maintenance Contract Operating Permit 

RME:  Operation 
and Maintenance RME:  Ownership 

7. Operation 
and 
Maintenance 
(Excluding 
Septage 
Pumping) 

Owner O&M Contractor Owner or O&M 
Contractor 

RME RME 

8. Inspections 
(Tracking) 

Owner or Mason 
County with 
Owner’s 
Permission.  DOH 
Inspection for 
>3,500 gpd. 

O&M Contractor.  
Owner Selects and 
Mason County Tracks. 

Owner, O&M Contractor 
or Mason County.  
Mason County Issues and 
Tracks Permits and 
Reviews Compliance 
Monitoring Reports.  
DOH responsible above 
>3,500 gpd. 

RME RME 

9. Code 
Enforcement 

Mason County. 
DOH >3,500 gpd. 

Mason County. DOH 
>3,500 gpd. 

Mason County. DOH 
>3,500 gpd. 

Mason County. 
DOH >3,500 gpd. 

Mason County. 
DOH >3,500 gpd. 

10. Funding Owner pays all 
costs for permits 
and septage hauling. 
Mason County 
collects fees. 

Owner pays all costs for 
permits, O&M 
contractor, and septage 
hauling.  Mason County 
collects fees.  Note:  
Tracking requirements 
increase in staffing and 
costs. 

Owner pays all costs for 
permits, O&M contractor 
(if applicable), and 
septage hauling.  Mason 
County collects fees.  
Note:  Tracking permits 
increase staffing and 
costs. 

Owner pays all 
costs for permits 
and may continue to 
pay septage hauling 
directly.  RME bills 
Owner for O&M 
service, including 
septage if 
applicable.  Mason 
County collects 
permit fees. 

Owner pays all 
costs for permits but 
RME responsible 
for all other costs.  
RME bills owner 
for installation and 
O&M.  Mason 
County collects any 
permit fees. 
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WASTEWATER MANAGEMENT FOR NITROGEN REDUCTION 
 
This Section considers each of the EPA management models and how they may apply to 
Mason County and its management of on-site wastewater systems.  Specifically, what, if 
any, additional requirements or steps may be needed for nitrogen reduction? 
 
The current management model in Mason County is most closely identified with the 
Homeowner Awareness model and primarily addresses conventional on-site systems.  By 
itself, this model is not well suited for nitrogen reduction because it lacks the operation 
and maintenance component for the advanced on-site systems required for nitrogen 
reduction.  Historically, Mason County staff has focused on managing fecal coliform and 
many of the existing on-site system were neither designed for or capable of removing 
nitrogen. 
 
For Mason County, the Maintenance Contract model is not recommended.  Instead of 
working directly on environmental health issues, Mason County staff would be involved 
in tracking and enforcing maintenance contracts.  Several central questions under this 
model would be as follows:  What if a maintenance contract lapses?  Are the maintenance 
contractors qualified?  Should there be a limit on the number of contractors?  Are 
maintenance reports filed in a timely manner?  What if the owner fails to pay the 
Contractor?  How effective is the program?  Under the Maintenance Contract Model, 
Mason County would not have an active management role, and its staff would 
increasingly assume bookkeeping functions.  This work would be cumbersome, difficult, 
and in the end not very effective. 
 
The Operating Permit model is better suited to the current operation in Mason County.  In 
many aspects, it is an extension of the County’s current management system.  Mason 
County is already requiring higher standards for on-site systems in shoreline areas.  The 
County requires O&M for on-site systems for restaurants, and it could be enhanced over 
time to include advanced systems for nitrogen reduction.  The key feature of the 
Operating Permit model, compared to the Maintenance Contractor model, is that Mason 
County maintains its active management role and partnering with the homeowner or 
developer. 
 
The Operating Permit system would need to evolve over time to address nitrogen 
reduction and does not provide a quick solution in Hood Canal.  Key components of the 
program using the Operating Permit model are discussed below: 
 

• All new connections and repairs in designated areas (e.g., shoreline, 
shellfish, growing areas, etc.) will install an on-site system capable of 
nitrogen reduction to the performance standards established by the 
County. 
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• Mason County would have the authority to sample and monitor the 
performance of the on-site system as a condition of the operating permit.  
 

• A right-of-entry and agreement from homeowner, or owner, for semi-
annual inspection of the system will be condition of permit.  The owner 
would be required to make the necessary repairs identified from the 
inspection within a specified time period to avoid monetary penalties.  
 

• All proprietary products installed in Mason County will require at least a 
2-year manufacturer warranty period for meeting performance levels for 
nitrogen.   
 

• All on-site installations for nitrogen reduction would be required to have 
an audible and visual alarm system for high level. 
 

• The installer for all installations for nitrogen removal will be required to 
provide the owner with an “as-built” drawing and an appropriate O&M 
manual for the system.  The O&M manual will contain a maintenance 
summary sheet specifying monthly, quarterly, and annual or greater, tasks 
to maintain the system.  This information will also be provided to the 
County. 
 

• Mason County staff will encourage “cluster” systems for new 
developments with 3 houses, or greater.   

 
This version of the Operating Permit model is similar to the approach used by the 
Pinelands Commission of New Jersey.  Each new system or repair is required to install an 
advanced on-site system for nitrogen removal, and the existing conventional on-site 
systems are not addressed except as repairs are required.  This approach has the 
disadvantage of a lengthy period of time to improve all on-site systems in a given area.   
 
Under the Operating Permit model, Mason County staff will continue to require septic 
tank pumping records from licensed haulers, to require restaurants to meet O&M 
requirements (particularly for grease traps) for the on-site wastewater system as a 
condition of their license, and to enhance its education program. 
 
Enhancing the staff of Mason County Environmental Health would be one approach for 
implementing an Operating Permit model.  However, there are other alternatives as 
described earlier in this Chapter.  As presented in Table 9-4, Mason County already is 
responsible for tasks listed as 1 through 5.  Additional County staffing, or some 
alternative, would be needed for on-going operation and maintenance and inspections. 
 
The additional inspection and monitoring requirements under the Operating Permit model 
could be conducted by an independent maintenance contractor.  Mason County 
periodically advertises for bids, for such items as septage pumping and hauling.  The 
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County can utilize a similar approach to select a single qualified maintenance contractor 
(see the description for the Paradise California Wastewater Zone) and associated 
laboratory services.  With this approach, the County would continue to be responsible for 
code enforcement, but not operation and maintenance or routine inspections.  It would 
need, however, to monitor the performance of a single contractor. 
 
Another approach, rather than an independent subcontractor, is to allow another entity to 
be responsible for long-term operation and maintenance.  With either management model 
titled the Responsible Management Entity (RME):  Operation and Maintenance or 
RME: Ownership, Public Utility District No. 1, the Skokomish Tribe, or a yet-to-be 
formed separate district can be the responsible management entity.  Public Utility District 
No. 1 operates the water system in Hoodsport and a few wastewater systems.  Under 
either of these models, PUD’s responsibilities for wastewater management would be 
significantly expanded, and it would need to work closely with Mason County or DOH 
for code enforcement. 
 
Under either RME model format, Mason County would continue to handle the licenses 
for septage haulers and to issue permits for on-site systems.  Once the systems are in 
place, the RME can assume the operation and maintenance and inspection 
responsibilities.  The RME must have a right-of-entry or easement to enter the site and 
approval from the homeowners for repairs.  For the RME:  Operation and Maintenance 
model, there is likely to be conflict between the homeowner, who retains ownership of 
his on-site system, and the RME or maintenance contractor, who is responsible for 
operations.   
 
The RME:  Ownership model is more straightforward than the RME:  Operation and 
Maintenance model.  With the RME:  Ownership model, the RME both owns and 
operates the on-site systems and bills the owner for any connection fees and monthly 
rates.  This model is similar to the one used by Mason County for its grinder pump 
collection system.  Mason County required each property owner to sign a right-of-entry 
and Mason County replaced each existing on-site system with a grinder pump and 
pipeline.  For new connections, each owner is required to purchase a grinder pump at cost 
from the County and retain his own contractor for the installation.  County staff inspects 
the installation and is responsible for any future O&M.  Each grinder pump installation 
contains an alarm panel.  After the initial installation, the only responsibilities for the 
Owner are to call in the event of an alarm or pay the connection fees and monthly sewer 
rates. 
 
With the RME:  Ownership model, one possible advantage is the opportunity to 
standardize equipment and type of on-site system.  Similar to the selection of a grinder 
pump, the RME would most likely select a single system to standardize O&M procedures 
and repairs, thus reducing costs and better ensuring overall performance.  For other 
management systems presented in Table 9-2, the homeowner retains ownership of the 
on-site system and can select any of the approved and listed County or DOH systems. 
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The Ownership model may provide quicker results for nitrogen reduction within the 
service area since most all on-site systems would be upgraded over a 1- to 2-year period.  
Mason County also has experience with the ownership model for the centralized WWTPs 
the County operates at Hartstene Pointe, Rustlewood, and North Bay-Case Inlet.  
Implementing the legislation, however, for the service area or district and receiving 
majority approval from the homeowners would present significant challenges for the 
Ownership model implementation.   
 
With the Operating Permit, RME:  Operation and Maintenance, or RME:  Ownership 
model formats, there would likely need to be enabling legislation by the Mason County 
Board of Commissioners.  This legislation would clearly establish the responsibilities and 
limits of the County and RME. 
 
FUNDING 
 
PLANNING, DESIGN, AND CONSTRUCTION 
 
Available funding sources for planning design and construction of wastewater facilities 
are listed below and in Appendix H.  Appendix H lists the terms and conditions. 
 
Grants: Centennial Clean Water Fund (CCWF) 

Community Development Block Grant (CDBG) 
Community Investment Fund (CIF) 
U.S. Economic Development Administration (US EDA) 
U.S. EPA State and Tribal Assistance Grant (STAG) 
USDA Rural Development (RD) 

 
Loans: Water Pollution Control State Revolving Fund (SRF) 

Public Works Trust Fund (PWTF) 
Community Economic Revitalization Board (CERB) 
USDA Rural Development (RD) 
 

Bonds: Revenue Bonds 
General Obligation Bonds 
 

Other: Utility Local Improvement Districts 
 

Funding for centralized WWTPs and collection systems is well established and the 
programs listed above primarily serve those needs.  Funding for construction involving 
cluster and on-site systems can be covered by a few of these programs. 
 
Eligible applicants through the CCWF and SRF programs include Washington State 
counties, cities, towns, conservation districts, other political subdivisions, municipalities, 
or quasi-municipal corporations.  Thus, Mason County is one of the eligible applicants. 
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Mason County and others in the state have acquired SRF loans, and then individual 
homeowners apply to the County for their on-site system or repair.  This process is little 
different than the homeowner securing a loan from a commercial lender.  Any advantage 
with the SRF loan would depend on the terms of the loan plus the charge the County 
would impose for processing. 
 
The Public Works Trust Fund (PWTF) provides low interest loans to local governments 
such as a city, county, or special purpose district.  With PWTF, both Mason County and 
Public Utility District No. 1 would be eligible participants.  The PWTF requirements, 
however, do not appear to cover replacement of on-site systems on private property.  If 
collection or on-site systems are owned and operated by Mason County or PUD No. 1, 
that project is eligible for a PWTF loan.  Thus, large County or PUD-owned cluster 
systems would be eligible for PWTF loans. 
 
Private homeowner associations are not eligible for SRF or PWTF loans.  One of the 
purposes for the Wollochet Harbor Club becoming the Wollochet Harbor Sewer District 
was eligibility for state grant and loan programs. 
 
Grant funding from any of the state programs is severely limited and almost exclusively 
reserved for facility project and hardship conditions.  USDA Rural Development can 
provide grants to the neediest communities, but will require income surveys, proof of 
existing debt service, and population data prior to any grant offer.  Any grant must be 
matched by a USDA loan. 
 
Local jurisdictions with the state can apply to the State and Tribal Assistance Grant 
Program (STAG) through the office of their congressional representative who will work 
to add the regional project as a line item to the VA/HUD Appropriation Bill.  PUD No. 1 
secured a $600,000 grant through this process.  However, it is not certain that this process 
is suitable to upgrade existing on-site systems with enhanced on-site systems on 
individual properties.  For the community system such as proposed for Finch Creek in 
2000, it was an appropriate program.  The Finch Creek proposal includes a STEP 
collection system and a LOSS system serving all properties within a defined service area. 
 
O&M FUNDING 
 
In Mason County, the North Bay-Case Inlet water reclamation facility is owned, and 
operated by the County and operations are funded through monthly sewer rates and 
connection fees.  The 2005 budget for operations and maintenance was about $400,000, 
which equates to approximately $317 per ERU. 
 
Operation and maintenance for on-site systems in Mason County are currently the 
responsibility of the owner.  To the extent Mason County staff can conduct inspections 
and monitor repairs, these costs are funded through permit fees. 
 

Mason County Department of Utilities/Waste Management 9-19 
Hoodsport-Skokomish Wastewater Management Alternatives Analysis October 2006 



Gray & Osborne, Inc., Consulting Engineers 

Where some community systems are owned and operated by a county, the residents and 
businesses are assessed the operation and maintenance costs through property taxes.  
Skagit County maintains the community sewer system for the Town of Edison by line 
items on the property taxes amounting to about $468 per year.  Operation and 
maintenance can also be funded by monthly, or bimonthly sewer rates, but the biannual 
assessment with property taxes limits administration costs. 
 
One proposal by the Loudon County Sanitation Authority was for developers to pay a 
“revenue equalization fee” that collects money up front to cover long-term operation and 
maintenance. 
 
If Mason County establishes higher performance standards for nitrogen and requires 
O&M in designated areas, these additional costs for staffing will need to be funded.  For 
cluster systems, the Loudon County approach for partial funding is a consideration.  This 
fee could be a condition of the operating permit to the developers.  For individual on-site 
systems, if the County assumes O&M responsibilities, a fee assessed through property 
taxes is a feasible option.  The County may choose to limit its staffing requirements by 
selecting an O&M subcontractor through an advertisement and bid process.  This 
approach will limit the direct cost for additional County staffing requirements but still 
require additional funding to pay the subcontractor, similar to the Paradise, California 
On-Site Wastewater Management Zone. 
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CHAPTER 10 
 

SCREENING MATRICES 
 
When considering the choices in wastewater management alternatives, it is common to 
use cost as the primary scorecard.  However, cost is not the only element that must be 
considered in lower Hood Canal.  There are both tangible (measurable) and intangible 
(opinion driven) elements that can also affect both the feasibility and acceptability of an 
option or combination of alternatives.  Selecting the optimum option or combination of 
options requires the evaluation of a number of variables ranging from readily quantifiable 
elements, such as cost, to more subjective elements such as aesthetics.   
 
How these elements are weighted may differ depending on the priorities that an 
individual or group has for wastewater services.  A residential customer may weigh the 
elements differently than a commercial customer.  Both may differ from the viewpoints 
of government officials, regulators, system operator, funding agencies, and others who 
are tasked with solving environmental problems, maintaining wastewater management 
systems, and regulating the treatment systems.  The screening matrix provides a system 
to fairly assess the alternatives and help all parties understand the balance between the 
choices.  It will also allow parties to identify the weight they would provide to the 
different screening factors.  Cost also remains an important element that overlaps some of 
the other elements.  For example, at a higher cost, noise can be reduced with the use of 
acoustical enclosures. 
 
For this Analysis of wastewater management alternatives for Lower Hood Canal, it was 
determined that three different screening matrices would be used.  Each provides a 
different set of elements to be considered.  The three matrices are described as follows: 
 

Wastewater Management Performance Matrix 
This matrix evaluates the wastewater treatment alternatives capabilities to meet 
customer expectations and effluent discharge limitations.  Issues include system 
performance, costs and other economic factors, financing and common service 
expectations for wastewater systems. 
 
Environmental Impacts Matrix 
This matrix evaluates the environmental impacts associated with the different 
wastewater management alternatives.  Issues include noise, ground, and surface 
water impacts, housing and recreational elements.  These environmental factors 
are listed in order of importance.  Effects on water resources and aquatic habitats 
are the primary environmental concerns.   
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Land-Use/Regulatory Matrix 
This matrix evaluates land-use, environmental and wastewater regulations and 
laws pertaining to development and wastewater treatment.  Issues include land-
use restrictions and regulatory controls that exist to manage environmental and 
shoreline impacts associated with development. 

 
Each individual element can be scored from 1 to 5.  The results from each step are added 
together to provide a total score.  The management system with the highest score for a 
given screening effort would be the preferred alternative.  If the scoring of the matrices 
result in two or more wastewater alternatives with similar scores, a more detailed analysis 
of the specific issues and site conditions will be necessary in order to assess a hybrid 
approach.  It may also be possible to determine if there were one or more factors that 
particularly impacted an otherwise competitive alternative and determine if a change in a 
factor(s) might generate a more effective solution. 
 
In evaluating wastewater management alternatives for an area currently served by 
individual conventional on-site systems, there are generally four recognizable wastewater 
technologies that can be used as a single option, or in some combination to meet the 
wastewater needs for any selected service area.  There are a number of factors which will 
drive the selection of a management alternative, but three of the most important are 
density of development, land use plans, and environmental conditions.  Where 
development is low, only 0.2 residential units per acre for example, it is unlikely that a 
centralized sewer system can be justified.  Where development is, or allowed, at 6.5 
residential units per acre, centralized treatment, or cluster systems, and sewers become 
more viable.  In-between development densities offer a number of other possibilities. 
Environmental conditions such as oxygen depletion in Hood Canal will dictate 
performance standard which, in turn, will impact the selection of wastewater 
technologies. 
 
Figure 10-1 presents a format for the use of the screening matrices.  The first 
consideration is the proposed service area.  Different areas may result in alternative 
solutions for wastewater management.  Next in Figure 10-1 are the three matrices with 
numbered screening criteria.  Each numbered criteria can then be scored based on four 
wastewater alternatives.  The scoring system is described at the bottom of Figure 10-1.   
 
For each of the four wastewater alternatives, there is a table for each matrix type.  Thus 
for one service area alternative, there are 12 tables.  Along with each table are five boxes 
numbered one to five available for scoring each criteria.  On the right-hand side of each 
table are comments for rating considerations.   
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WASTEWATER MANAGEMENT ALTERNATIVES 
 
CENTRALIZED SYSTEMS 
 
One alternative for providing enhanced wastewater treatment is to construct a collection 
system and central wastewater treatment plant.  This approach typically produces 
dependable results because the permitting requirements and treatment technologies are 
well understood.   
 
EPA does not provide a specific number of connections which define a centralized 
collection and treatment system, but states that centralized systems are used to collect and 
treat wastewater from entire communities.  Typically, most centralized systems would be 
characterized by wastewater flows greater than 14,500 gpd and be under the jurisdiction 
of the Washington State Department of Ecology. 
 
Centralized WWTPs provide reliable results for nitrogen removal and other wastewater 
constituents.  Both on-site and cluster technologies are also capable of high quality 
treatment but, the difficulty is the highly variable flow and wastewater characteristics 
with small systems.  Centralized WWTPs limit this problem with a larger population 
base.  Cluster systems also address this problem to a limited extend with a larger number 
of connections.  Centralized systems are also historically funded and regulated by state 
and federal agencies.  These systems are characterized as an urban level of service, which 
in turn is designed to support urban levels of development.   
 
A major cost for this alternative is the installation of a collection system, often two-thirds 
of the total.  In order to offset the installation expense of collection systems, it has been a 
common practice to allow these systems to grow through the addition of new customers.  
In some cases, this might be considered objectionable to people seeking rural lifestyles in 
areas that are in close proximity to urban centers or rural areas of more intense 
development.  Additional environmental impacts through population growth can also 
offset some of the environmental gains achieved through the installation of a central 
system. 
 
CLUSTER SYSTEMS 
 
Another alternative is to use cluster systems.  These are smaller treatment systems that 
reduce the collection system costs by using a series of smaller treatment plants that 
operate with less direct attention than required by a centralized facility.  The 
Environmental Protection Agency defines a cluster system as a “decentralized 
wastewater collection and treatment system where two or more dwellings, but less than 
an entire community, is served.”  In Washington State, regulatory agencies share 
jurisdiction of wastewater management.  Systems producing up to 3,500 gallons per day 
(gpd) are regulated by the local county health service, in this case Mason County 
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Department of Health.  For 3,500 to 14,500 gpd the Washington Department of Health is 
the responsible agency as a LOSS system.  Above 14,500 gpd the Washington 
Department of Ecology has jurisdiction.  There is no known explicit cutoff in the number 
of gallons a cluster system can treat on a daily basis.   
 
For this Analysis, a cluster system is defined as treating about 3,500 gpd of wastewater.  
This corresponds to about the amount of wastewater from approximately 10 homes.  That 
is not to say clusters cannot be larger in size but the likelihood of effluent disposal along 
Hood Canal for more than 10 homes would require a large tract of undeveloped land in 
an area typified by small residential lots in concentrated locations.  Where land is 
available for disposal for greater amounts of effluent, larger cluster systems could be 
sited.  Most likely, cluster systems would be regulated by Mason County (less than 3,500 
gpd) or Washington State Department of Health (greater than 3,500 gpd, but less than 
14,500 gpd). 
 
Major concerns with cluster systems include the operational challenge of managing 
multiple facilities as well as the need for some collection system elements.  Cluster 
systems have a number of management options to handle wastewater treatment.  Two of 
these are “Public Management Options” and include management from a Municipal 
Utility or Sanitary Sewer District.  The other three are “Private Management Options” 
and include a Homeowners Association, a Privatized Joint Venture, or a Water Quality 
Cooperative.  A good management structure should provide a framework for future 
capital investment and system replacement.   
 
The system performance may vary depending on the number of customers.  For example, 
a cluster system serving ten homes may require different equipment and more closely 
resemble a miniature centralized system in performance and maintenance.  A smaller 
three home system would more likely resemble an enhanced on-site system for a single 
family residence.   
 
ENHANCED ON-SITE SYSTEMS 
 
Another alternative under consideration is the use of enhanced on-site systems (EOS).  
There is a growing availability of single property treatment systems that operate like 
miniature wastewater treatment plants with the capability of some nutrient removal.   
 
Enhanced on-site systems are capable of meeting high performance standards for 
pollutant removal but generally not to the same high standards as advanced treatment 
systems or as reliably as centralized wastewater facilities.  For the Lacey, Olympia, 
Tumwater, and Thurston County (LOTT) regional system, the total nitrogen standard of 
3 mg/L is below the expected level from enhanced on-site systems.  A greater challenge 
with on-site wastewater systems is the widely varying flow and loading conditions 
connected to home occupancy, waste use, and cleaning and laundry product usage.  
Consistently meeting high performance standards under these conditions is a challenge 
even with appropriate operation and maintenance. 
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Neither centralized nor decentralized systems are inherently compatible or incompatible 
with the Growth Management Act (GMA).  Both types of systems are essential elements 
of a comprehensive sewage management infrastructure.  Both centralized and 
decentralized systems, when well done, support economic development and should be 
tailored to support desired land uses, development densities, and comprehensive plan 
policies.  As with other wastewater systems, funding regulations, operation, and 
maintenance of EOS systems need to be addressed.   
 
NO ACTION 
 
“No Action” refers the current status in Mason County for the permitting and installation 
of on-site wastewater systems.  Mason County permits a mix of conventional and 
alternative systems depending on soil conditions.  Some of the current installations, such 
as sand filters, have some capability for nitrogen removal.  However, the majority of on-
site systems are conventional either with gravity or pressure dosing.  One problem is that 
the County does not have records of all of the on-site systems under its jurisdiction.  The 
conventional on-site systems are capable of removing conventional pollutants when 
properly designed, installed, and maintained.  Except for the few alternative systems, this 
alternative does not effectively address the nitrogen-loading problem that has been linked 
with low levels of dissolved oxygen in Hood Canal.   
 
SUMMARY 
 
These four alternatives share some common challenges.  There is a consensus that, as a 
matter of policy, direct discharge into the marine waters of Hood Canal should be 
avoided.  Therefore, all wastewater management alternatives will need to discharge to 
locations where both the soil type and depth to groundwater is appropriate for land 
disposal of treated effluent.  Noise, power, reliability, and telemetry are also examples of 
common concerns for any system with mechanical components. 
 
The wastewater management alternatives described above should not be considered 
mutually exclusive.  There may be locations where some combination of alternatives may 
be appropriate.  The screening matrix will help identify situations where one option is 
clearly more appropriate and other situations where some combination of alternatives 
may be economically and technologically more advantageous. 
 

Mason County Department of Utilities/Waste Management 10-5 

Hoodsport-Skokomish Wastewater Management Alternatives Analysis October 2006 



Gray & Osborne, Inc., Consulting Engineers 

WASTEWATER MANAGEMENT SCREENING MATRICES 
 
WASTEWATER MANAGEMENT PERFORMANCE FACTORS (ONE 
OF THREE) 
 
INTRODUCTION 
 
Performance factors refer to the capabilities of various wastewater management options 
to function effectively and meet or exceed performance goals within the constraints of a 
given geographic area.  Performance goals include elements related to reliability and 
environmental protection performance.  They also include economic screening factors 
incorporating those elements that most directly impact the costs to the wastewater 
customers.  Rates typically consist of two components; operation and maintenance costs, 
and capital costs usually as a contribution to a loan repayment.  Capital costs are often 
partially offset with low interest loans and grants; operation and maintenance costs are 
based only on consumer rates. 
 
Other performance screening factors represent the wastewater service that residents and 
businesses in most communities have come to expect for the cost of investing in a more 
sophisticated wastewater management system.  In addition to meeting this basic need, 
some of the screening factors in this classification are unique to the Hood Canal Area. 
 
The performance screening factors that are important in this part of the analysis are 
described as follows: 
 

Goal to reliably remove total nitrogen to less than 20 mg/L prior to soil 
application.  In the new rules by the Washington State Department of Health, 
Level N contains a standard of 20 mg/L total nitrogen.  All proprietary treatment 
products, seeking listing for meeting the N standard, are required to achieve 
20 mg/L total nitrogen.  At this time, it is not certain if this standard also applies 
to non-proprietary treatment systems such as sand filters.  The 20 mg/L total 
nitrogen standard represents approximately 50 percent reduction in nitrogen 
where the septic tank effluent typically contains 40 mg/L total nitrogen.   
 
Nitrogen reduction is one of the primary reasons for evaluating wastewater 
management options for lower Hood Canal.  The regulatory agencies, such as 
Ecology, may establish actual loading limits in Hood Canal for nitrogen and other 
constituents which may result in stricter standards than 20 mg/L.  However, this 
standard has not yet been established.   
 
The 20 mg/L Level N standard can more reliably be achieved with centralized 
WWTPs but on-site and cluster technologies do exist that can meet this goal.  The 
20 mg/L level for total effluent nitrogen provides the possibility of a range of 
alternatives.  Conventional on-site wastewater systems, however, cannot meet this 
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goal.  Chapters 6, 7, and 8 discuss the capabilities for nitrogen reduction, 
respectively, of conventional on-site, enhanced on-site, and centralized 
wastewater systems.   

 
Availability of suitable soils for effluent disposal.  The area of soils suitable for 
effluent disposal in the lower Hood Canal area is limited.  As shown in 
Figure 6-5, there are potential upland areas of soils that are currently rated as 
being capable of taking significant loadings of treated wastewater.  Since no 
direct discharge to Hood Canal or tributary surface waters in this area has been 
established as a baseline for the alternatives analysis, an appropriate soil 
application site must be identified for every alternative for treated wastewater 
effluent disposal.  Soil classifications are shown in Table 4-2.   

 
Availability of suitable groundwater conditions for effluent disposal.  In 
addition to the base limitations of soils identified previously, there are a number 
of locations along lower Hood Canal where the groundwater is near or at the 
surface.  Because successful effluent application requires a minimum of 24 inches 
vertical separation to groundwater, or saturated soil, throughout the year, 
locations with high groundwater are not suitable for application of effluent from 
any of the systems being screened in this process.  Table 4-3 presents treatment 
and effluent distribution requirements for different vertical separations.   

 
Resistant to periodic flooding.  Portions of lower Hood Canal, particularly those 
areas adjacent to the Skokomish River, are subject to flooding.  The only area 
within the Hoodsport RAC subject to flooding is Finch Creek.  As shown in 
Figure 2-5, these areas encompass locations where residences and businesses are 
already present.  Any wastewater conveyance or treatment system in these 
locations must be resistant to permanent damage from periodic flooding and 
should be capable of independently returning to active service shortly after the 
floodwaters recede.   

 
Availability of suitable topography for effluent disposal.  Effluent disposal 
systems for soil application should be placed on sites with slopes of 15 percent or 
less.  However, drip technology systems can be placed on steeper slopes.  Even 
though suitable soils can be found at steeper gradients, application of effluent in 
these locations can generate surface run off and potentially have problems with 
uneven distribution of wastewater through the disposal system.  Figure 2-3 
presents the steep slopes in the study area. 

 
Can be situated away from Hood Canal surface water tributaries for effluent 
disposal.  In order to maximize the benefit of the application of treated effluent to 
soils for disposal, it is desirable to also maximize the travel time between an 
application site and a surface water location that is recharged by local 
groundwater.  All of the surface water drainages within the lower Hood Canal 
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area are tributary to Hood Canal.  Maximizing the distance to these tributaries 
will help reduce the amount of nitrogen reaching Hood Canal.     

 
Can be situated away from Hood Canal for effluent disposal.  All of the seeps, 
springs, and groundwater within the Hood Canal drainage eventually reach Hood 
Canal, and maximizing the travel time from the effluent discharge point to Hood 
Canal will help reduce the nitrogen reaching Hood Canal.  As with surface water 
tributaries, distance from Hood Canal increases the travel time for any effluent 
disposed of in an upland location.  This in turn reduces the amount of residual 
nitrogen that may reach Hood Canal through groundwater transport.   

 
Can be situated away from shellfish resources for effluent disposal.  
Protecting shellfish resources is an important requirement of any wastewater 
management alternative.  The existing shellfish resources for lower Hood Canal 
are accessible for both recreational and commercial purposes.  Treatment and 
disposal options need to protect the long-term viability of this resource.  As such, 
effluent disposal sites that are farther away from shellfish increase the travel time 
of any effluent applications and maximize the amount of time available for the 
natural deactivation of potentially pathogenic organisms.  Figure 2-10 presents 
the shellfish area classifications for the Hoodsport RAC and the Skokomish Tribe 
area. 

 
Is not susceptible to catastrophic failure.  If components of larger systems fail, 
they may release quantities of partially treated or untreated wastewater into the 
environment.  This problem is typically more prevalent in older systems and/or 
systems such as combined sewers where, increased flows due to precipitation can 
overwhelm the capabilities of the collection system.  The consequences with 
cluster or on-site system failures are much reduced.   

 
Minimizes Capital Costs for performance provided.  One key feature under 
this performance factor is the “performance required.”  The higher the technical 
standard (e.g., 10 mg/L total effluent nitrogen instead of 20 mg/L) the higher 
capital costs required.  For very high effluent standards, centralized WWTPs are 
typically the most economical, or cost effective, due to the economy of scale.  For 
very high performance standards, on-site technologies either may be unable to 
meet the standard or achieve it only at prohibitive costs.  A total nitrogen standard 
of 20 mg/L would appear to provide a range of alternatives depending on the area 
served.  Low density areas would favor on-site or cluster systems due to the high 
cost of the collection system.  Local high density areas would favor a cluster 
system.  High density over a wide area would support a central WWTP and 
collection system.   

 
Minimizes Operation and Maintenance Costs for performance provided.  
Operation and maintenance (O&M) costs will be particularly challenging for any 
technology or any combination of technologies used.  Capital costs may be offset 
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through the use of partially subsidized loans and grants available through state 
and federal sources.  However, there is no financial assistance program available 
for operation and maintenance costs.  As with capital costs, operation and 
maintenance costs depend on the performance standard and the service area.  
Unlike on-site systems, maintenance for the collection system, particularly where 
grinder pumps are used, can be a significant part of the O&M costs for centralized 
wastewater systems.   
 
Operation and maintenance covers multiple tasks.  In Chapters 7 and 8, O&M 
costs were presented both for on-site and centralized technologies for nitrogen 
reduction.  For on-site technologies, there is a wide range in O&M costs 
depending on the system selected or the requirements for frequency of 
monitoring, inspection, and reporting.  Table 7-5 provides a list of assumptions 
and a range of costs for annual O&M for enhanced on-site systems.  In Chapter 8, 
O&M costs for small centralized WWTPs were developed.  Key elements relating 
to O&M costs for centralized systems were sludge hauling, maintenance of the 
collection system, and minimum staffing requirements.   
 
Minimizes power use.  Power cost is a component of operation and maintenance 
costs.  However, power demand also represents a form of environmental 
consumption.  As such, a treatment system that is more energy efficient represents 
both a cost savings that would be captured in operation and maintenance costs 
and would represent a more effective use of a limited environmentally derived 
resource.   

 
Eligible for state and federal funding assistance.  State and federal funding 
assistance programs may have differing eligibility requirements for the 
technologies applicable to lower Hood Canal.  Therefore, a technology that is 
initially more expensive might still be preferable if a greater amount of funding 
assistance is available and/or if higher capital costs can be used to reduce 
operation and maintenance costs, since the O&M costs are not eligible for any 
funding assistance. 

 
Ability to handle variations in flows and loadings due to intermittent use and 
seasonal tourism.  This service factor refers to the fact that about 25 percent of 
homes along Hood Canal are used as vacation or weekend homes only.  Either a 
decentralized or centralized system will require the capability of treating a wide 
range of flows and loadings.  Management of these variations for centralized 
WWTPs is well understood.  If loadings decrease, the biological component can 
be managed through sludge wasting.  For decentralized systems, intermittent use 
can be managed by cluster systems or selection of the appropriate technology.  
For individual on-site systems with intermittent use, suspended growth systems 
may be a poor selection.  Media-type filters appear to recover more quickly with 
intermittent use.   
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Ability to accommodate typical household products.  The smaller the system 
size the greater likelihood that cleaning or laundry products will impact system 
performance.  Cluster and centralized WWTPs are less likely to be significantly 
impacted by these products.  For individual on-site wastewater systems, these 
impacts can be addressed by following the homeowner’s user manuals. 
 
Minimizes intrusion onto private property.  Currently, there are not any 
mandated inspections of on-site systems in Mason County.  Thus, intrusion onto 
private property for conventional on-site systems is minimal.  However, if 
nutrient removal is a primary goal in Hood Canal, additional O&M would be a 
requirement for enhanced on-site systems.  The extent of private property 
intrusion would depend on the management program and the frequency of 
inspections required.  Cluster systems likely would have little residential property 
intrusions if the system is located on a dedicated parcel.  Private property 
intrusion would be a feature of the centralized WWTP and collection system 
because of the individual pumping units.   

 
Minimizes area of private property reserved for wastewater purposes.  The 
installation of either on-site treatment systems or conveyance systems for cluster 
or centralized systems requires a land area designated within private property that 
cannot be used for other purposes.  A centralized system impacts private property 
use with conveyance components such as a grinder pump.  An access route for 
maintenance purposes must also be designated and left open.  In addition, onsite 
systems require that both a drain field and a reserve drain field be designated and 
left relatively undisturbed with landscaping.  These areas also cannot be driven 
upon with vehicles.  Each of these requirements represents a diminished use of 
private property available to the homeowner for other purposes. 

 
 



Gray & Osborne, Inc., Consulting Engineers 

TABLE 10-1 
 

Performance Screening Factors - Centralized Systems 
 

Proposed Service Area 
  HRAC, HRAC to Skokomish, and Skokomish 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 
 Other:      

 
Performance Factors Score Consideration 

Goal to reliably remove total 
nitrogen to less than 20 mg/L 
prior to soil application 

1  2  3  4  5  
Centralized biological nutrient removal wastewater treatment systems are 
capable of removing nitrogen down to 10 mg/L or less, which is below 
the goal of 20 mg/L TN. 

Availability of suitable soils for 
effluent disposal.   1  2  3  4  5  

Effluent from centralized wastewater treatment system can be conveyed 
to a site with suitable soils for effluent disposal.  Where only a single site 
is required, additional studies can assist in identifying suitable soils and 
other favorable environmental features. 

Availability of suitable 
groundwater conditions for 
effluent disposal. 

1  2  3  4  5  
Effluent from a centralized wastewater treatment systems can be 
conveyed to a site with groundwater elevations for effluent disposal. 

Resistant to periodic flooding. 

1  2  3  4  5  

A centralized wastewater treatment plant can be located in areas not 
susceptible to flooding.  The collection system can be the low pressure 
type with fused or glued pipe with individual grinder pumps to limit 
infiltration/inflow or flooding impacts.   

Suitable topography available for 
effluent disposal 1  2  3  4  5  

Effluent from a centralized wastewater treatment system can be 
conveyed to a location with topography suitable for effluent disposal.  
However, suitable sites are difficult to permit and access and often 
require larger pump stations.   

Can be situated away from Hood 
Canal surface water tributaries 
for effluent disposal 1  2  3  4  5  

Both the treatment plant and effluent disposal system can be physically 
situated in upland areas and away from surface water tributaries.  
Collection systems, however are located in existing roadways and 
developments. 
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TABLE 10-1 – (continued) 
 

Performance Screening Factors – Centralized Systems 
 

Performance Factors Score Consideration 
Can be situated away from Hood 
Canal for effluent disposal 1  2  3  4  5  

Both the treatment plant and the effluent disposal system can be 
physically situated in upland areas and away from Hood Canal. 

Can be situated away from 
shellfish resources for effluent 
disposal 

1  2  3  4  5  
Both the treatment plant and effluent disposal system can be physically 
situated in upland areas away from shellfish resources. 

Is not susceptible to catastrophic 
failure 1  2  3  4  5  

Equipment redundancy will help reduce the potential for catastrophic 
failure at a centralized facility.  Sites associated with uplands WWTP 
locations add complexity (e.g., pump stations and higher risks for 
failure). 

Minimizes Capital Costs for 
performance provided 1  2  3  4  5  

The capital expenditures required for a collection system and treatment 
plant are significant and unit costs per ERU may be very high for small 
centralized systems.  Refer to Table 8-10. 

Minimizes Operation and 
Maintenance Costs for 
performance provided 1  2  3  4  5  

Operation and Maintenance costs for biological nutrient removal and the 
collection system are significant particularly for a fully compliant water 
reclamation facility.  As presented in Table 8-10, larger centralized 
facilities can expect annual O&M costs of $175 – 185/year while small 
facilities may require $600 per year for each ERU. 

Minimizes power use 

1  2  3  4  5  

Power use for biological nutrient removal is significant as is siting in 
uplands locations.  In addition, centralized WWTPs require pump 
stations, larger motor sizes, and therefore higher demands, than either 
cluster or EOS systems.   

Is eligible for state and federal 
funding assistance 1  2  3  4  5  

Collection and treatment systems are fully funding eligible, when the 
responsible entity is a municipality, county, or water or sewer district.  
Homeowner organizations or private entities typically are not eligible.   

Ability to handle variations in 
flows and loadings due to 
intermittent use and seasonal 
tourism 

1  2  3  4  5  

A larger customer base reduces variations in loadings from intermittent 
residential occupancy.  A centralized WWTP can be designed for high 
seasonal flows. 
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TABLE 10-1 – (continued) 
 

Performance Screening Factors – Centralized Systems 
 

Performance Factors Score Consideration 
Ability to accommodate typical 
household products 1  2  3  4  5  

A larger customer base limits impacts from disinfectants, loadings from 
garbage disposals, and use of common cleaning and laundry products.   

Minimizes intrusion onto private 
property 1  2  3  4  5  

The intrusion would consist of the placement of grinder pump. 

Minimizes areas of private 
property reserved for wastewater 
purposes 

1  2  3  4  5  
The area required would consist of the location of the grinder pump. 

 
 

Mason County Department of Utilities/Waste Management 10-13 
Hoodsport-Skokomish Wastewater Management Alternatives Analysis October 2006 



Gray & Osborne, Inc., Consulting Engineers 

 
TABLE 10-2 

 
Wastewater Management Screening Matrix 

Performance Screening Factors – Cluster System 
 

Proposed Service Area 
  HRAC, HRAC to Skokomish, and Skokomish 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 
 Other:      

 
Performance Factors Score Consideration 

Goal to reliably remove total 
nitrogen to less than 20 mg/L 
prior to soil application 1  2  3  4  5  

Membrane bioreactor (MBR) and technologies for cluster systems are 
capable of meeting 20 mg/L total nitrogen.  Reliability is dependent on 
size of system (e.g., 3 connections compared to 10 connections, or 
greater). 

Availability of suitable soils for 
effluent disposal 1  2  3  4  5  

Cluster systems are particularly fitting where given parcel is partly 
suitable for on-site systems.  The suitable area can be utilized for effluent 
disposal and the remainder for residential development. 

Availability of suitable 
groundwater conditions for 
effluent disposal 

1  2  3  4  5  
Groundwater elevations for effluent disposal purposes may not be 
suitable in the immediate area of the cluster system.  A mound system 
can mitigate against high groundwater conditions.   

Resistant to periodic flooding 1  2  3  4  5  
Location of cluster systems may be dictated by the existing 
homes/businesses.  This may place some facilities in flood zones. 

Suitable topography available for 
effluent disposal 1  2  3  4  5  

Topography for effluent disposal purposes may not be suitable in the 
immediate area of the cluster system and may require pumping.  If 
required for a cluster site disposal area, low flow high head pumping will 
significantly increase both the capital and O&M costs.   

Can be situated away from Hood 
Canal surface water tributaries 
for effluent disposal 

1  2  3  4  5  
Location of cluster systems may be dictated by the existing 
homes/businesses.  This may place some facilities adjacent to surface 
water tributaries. 
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TABLE 10-2 – (continued) 
 

Wastewater Management Screening Matrix Performance Screening Factors – Cluster System 
 

Performance Factors Score Consideration 
Can be situated away from Hood 
Canal for effluent disposal 1  2  3  4  5  

Location of cluster systems may be dictated by the existing 
homes/businesses.  This may place some facilities near Hood Canal. 

Can be situated away from 
shellfish resources for effluent 
disposal 

1  2  3  4  5  
Location of cluster systems may be dictated by the existing 
homes/businesses.  This may place some facilities near Hood Canal.   

Is not susceptible to catastrophic 
failure 1  2  3  4  5  

A cluster system sized for ten homes will have less impact than a pump 
station or centralized WWTP but more than a single EOS in the event of 
a catastrophic failure.  

Minimizes Capital Costs for 
performance provided 1  2  3  4  5  

Available information on installation costs for cluster systems and the 
collection system components indicate unit costs exceed $30,000 per 
ERU, an amount higher than EOS systems at $20,000 to $25,000 each, or 
centralized systems at $11,000 to $27,000 per ERU. 

Minimizes Operation and 
Maintenance Costs for 
performance provided 1  2  3  4  5  

Information about costs to operate and maintain cluster systems is 
limited.  Some available information is included in Table 7-6.  Cluster 
systems using recirculating sand filters ($425 per ERU) and MBR units 
indicate lower O&M costs than EOS systems but higher than centralized 
WWTPs. 

Minimizes power use 1  2  3  4  5  
Energy requirements relating to collection system pumping would be 
reduced compared to centralized WWTPs. 

Is eligible for state and federal 
funding assistance 1  2  3  4  5  

The responsible entity must be a municipality, county, or recognized 
district to participate in most state and federal funding assistance.  Both 
SRF and PWTF loans are potential sources of funding for cluster 
systems. 
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TABLE 10-2 – (continued) 
 

Wastewater Management Screening Matrix Performance Screening Factors – Cluster System 
 

Performance Factors Score Consideration 
Ability to handle variations in 
flows and loadings due to 
intermittent use and seasonal 
tourism 

1  2  3  4  5  

Cluster systems with sufficient customers should be adaptable to 
intermittent loadings. 

Ability to accommodate typical 
household products 1  2  3  4  5  

Household convenience items cause problems with all sizes of 
wastewater systems.  Problems increase as the size of the system is 
reduced. 

Minimizes intrusion onto private 
property 1  2  3  4  5  

The presence of a cluster system will require allowing access for 
operation and maintenance but typically only on the parcel dedicated to 
the cluster system. 

Minimizes areas of private 
property reserved for wastewater 
purposes 1  2  3  4  5  

Some area of the properties served by a cluster system will need to be 
dedicated to the treatment facility and drain field.  Cluster systems will 
allow a higher development density provided such densities are 
supported by the underlying zoning and other land use designations.  
Unsuitable areas in a cluster development are used for residences and 
areas with suitable soils for the drain field.  

Total   
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TABLE 10-3 

 
Wastewater Management Screening Matrix Performance 

Screening Factors – Enhanced On-Site Systems 
 

Proposed Service Area 
  HRAC, HRAC to Skokomish, and Skokomish 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 
 Other:      

 
Performance Factors Score Consideration 

Goal to reliably remove total 
nitrogen to less than 20 mg/L 
prior to soil application 1  2  3  4  5  

A few EOS systems have reported a performance level of 20 mg/L TN, 
or less.  A properly designed recirculating sand filter will typically 
remove 50 percent total nitrogen and may achieve 20 mg/L for typical 
septic tank effluent with 40 mg/L TN. 

Availability of suitable soils for 
effluent disposal.   1  2  3  4  5  

On-site systems must use the property upon which they are situated for 
effluent disposal.  This may impose the need to accept less suitable soils 
for effluent disposal. 

Availability of suitable 
groundwater conditions for 
effluent disposal. 1  2  3  4  5  

On-site systems must use the property upon which they are situated for 
effluent disposal.  This restraint may make it difficult to find locations 
where the groundwater conditions are suitable for effluent disposal.  
Mound systems may be a requirement in high groundwater areas. 

Resistant to periodic flooding. 
1  2  3  4  5  

If the on-site system is located on a property subject to flooding, then the 
system will need to be shut-off during periods of high water.  Some 
existing development is located in flood prone areas. 

Suitable topography available for 
effluent disposal 1  2  3  4  5  

On-site systems must use the property upon which they are situated for 
effluent disposal.  This may make it difficult to find locations where the 
topography is suitable for effluent disposal. 

Can be situated away from Hood 
Canal surface water tributaries 
for effluent disposal 

1  2  3  4  5  
The location for enhanced on-site treatment systems will be dictated by 
the locations of existing homes.  Most of these homes are already located 
along the edge of Hood Canal or near Highway 101. 
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TABLE 10-3 
 

Wastewater Management Screening Matrix Performance Screening Factors – Enhanced On-Site Systems 
 

Performance Factors Score Consideration 
Can be situated away from Hood 
Canal for effluent disposal 1  2  3  4  5  

The location for enhanced on-site treatment systems will be dictated by 
the existing homes along the Canal. 

Can be situated away from 
shellfish resources for effluent 
disposal 

1  2  3  4  5  
The location for enhanced on-site treatment systems will be dictated by 
the existing homes along the Canal.  This will increase their proximity to 
shellfish resources. 

Is not susceptible to catastrophic 
failure 1  2  3  4  5  

Because each system serves only one property, the impact of catastrophic 
failure is low for the total service area. 

Minimizes Capital Costs for 
performance provided 

1  2  3  4  5  

The comparative capital costs per ERU to meet the performance goal of 
20 mg/L is highly dependant on the service area.  As presented in Tables 
7-4 for EOS systems and Table 8-10 for centralized WWTPs, a fully 
compliant water reclamation facility (Hoodsport RAC) at $27,500 per 
ERU will cost as much as a recirculating sand filter or proprietary EOS 
at $20,000 to $30,000 per installed unit.   

Minimizes Operation and 
Maintenance Costs for 
performance provided 

1  2  3  4  5  

O&M for a properly operated proprietary EOS system for nitrogen 
reduction varies widely depending on the manufactured unit and the 
proprietary or public domain product selection.  The estimate in Table 7-
5 is an annual amount of $720 to $1,020 per ERU.  Recirculating sand 
filters, public domain products, at $600 per year have lower O&M costs.  
Unit O&M costs for centralized WWTPs (Table 8-10) are generally less 
than EOS systems. 

Minimizes power use 1  2  3  4  5  
An EOS based system may be more power efficient due to the 
elimination of collection system related energy costs. 

Is eligible for state and federal 
funding assistance 1  2  3  4  5  

SRF loans, if administered through the County, can provide assistance 
for on-site systems.  Other programs appear to cover only cluster or 
centralized WWTPs. 
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TABLE 10-3 – (continued) 
 

Wastewater Management Screening Matrix Performance Screening Factors – Enhanced On-Site Systems 
 

Performance Factors Score Consideration 
Ability to handle variations in 
flows and loadings due to 
intermittent use and seasonal 
tourism 

1  2  3  4  5  

An EOS system may not function as effectively under intermittent 
loadings.  The biological systems are typically less effective if stressed 
by variations in hydraulic and biological loadings. 

Ability to accommodate typical 
household products 1  2  3  4  5  

Properties using EOS would need to minimize the use of disinfectants, 
kitchen grinders some personal hygiene items, and some cleaning and 
laundry products.  EOS systems will require a higher level of owner 
education to function effectively.   

Minimizes intrusion onto private 
property 1  2  3  4  5  

An EOS system would need to be maintained, but the degree of intrusion 
would be no worse then the maintenance of individual home pumping 
systems associated with collection systems. 

Minimizes areas of private 
property reserved for wastewater 
purposes 

1  2  3  4  5  
An EOS system, drain field, and reserve drain field would occupy a 
significantly larger footprint than a grinder pump for a centralized 
collection system or a cluster system.   

Total   
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TABLE 10-4 

 
Wastewater Management Screening Matrix Performance 

Screening Factors – No Action  
 

Proposed Service Area 
  HRAC, HRAC to Skokomish, and Skokomish 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 
 Other:      

 
Performance Factors Score Consideration 

Goal to reliably remove total 
nitrogen to less than 20 mg/L 
prior to soil application 

1  2  3  4  5  
Conventional systems typically have 40 – 100 mg/L effluent nitrogen 
and cannot meet the 20 mg/L TN standard. 

Availability of suitable soils for 
effluent disposal.   1  2  3  4  5  

On-site systems must use the property upon which they are situated for 
effluent disposal.  This may impose the need to accept less suitable soils 
for effluent disposal. 

Availability of suitable 
groundwater conditions for 
effluent disposal. 1  2  3  4  5  

On-site systems must use the property upon which they are situated for 
effluent disposal.  This may make it difficult to find locations where the 
groundwater conditions are suitable for effluent disposal.  Mound system 
may be a requirement in high groundwater areas. 

Resistant to periodic flooding. 
1  2  3  4  5  

If the on-site system is located on a property subject to flooding, then the 
system will cease functioning during periods of high water.  Some 
existing development is located in flood prone areas. 

Suitable topography available for 
effluent disposal 1  2  3  4  5  

On-site systems must use the property upon which they are situated for 
effluent disposal.  This may make it difficult to find locations where the 
topography is suitable for effluent disposal. 

Can be situated away from Hood 
Canal surface water tributaries 
for effluent disposal 

1  2  3  4  5  
The location for on-site treatment systems will be dictated by the 
locations of existing homes.  Most of these homes are already located 
along the edge of Hood Canal.   

10-20 Mason County Department of Utilities/Waste Management 
October 2006 Hoodsport –Skokomish Wastewater Management Alternatives Analysis 



Gray & Osborne, Inc., Consulting Engineers 

TABLE 10-4 – (continued) 
 

Wastewater Management Screening Matrix Performance Screening Factors – No Action 
 

Performance Factors Score Consideration 
Can be situated away from Hood 
Canal for effluent disposal 1  2  3  4  5  

The location for conventional on-site treatment systems will be dictated 
by the locations of existing homes along the Canal. 

Can be situated away from 
shellfish resources for effluent 
disposal 

1  2  3  4  5  
The location for conventional on-site treatment systems will be dictated 
by the existing homes along the Canal.  This will increase their proximity 
to shellfish resources. 

Is not susceptible to catastrophic 
failure 1  2  3  4  5  

Because each system serves only one property, the probability of 
catastrophic failure is low.  However, systems can fail in significant 
numbers over a wide area.   

Minimizes Capital Costs for 
performance provided 1  2  3  4  5  

Low capital costs, but conventional systems cannot meet performance 
criteria for nitrogen removal. 

Minimizes Operation and 
Maintenance Costs for 
performance provided 

1  2  3  4  5  
Operation and maintenance for conventional on-site systems is not 
currently required in the study area and therefore there are no expressed 
costs.   

Minimizes power use 1  2  3  4  5  
An on-site system is power efficient due to the elimination of collection 
system and aeration related energy costs.   

Is eligible for state and federal 
funding assistance 1  2  3  4  5  

Existing on-site systems typically are not funding assistance eligible.   

Ability to handle variations in 
flows and loadings due to 
intermittent use and seasonal 
tourism 

1  2  3  4  5  

A conventional on-site system will not function as effectively under 
intermittent loadings.  The biological systems are typically less effective 
if stressed by variations in hydraulic and biological loadings. 

Ability to accommodate typical 
household products 1  2  3  4  5  

Properties using conventional on-site systems would need to minimize 
the use of disinfectants, kitchen grinders.   
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TABLE 10-4 – (continued) 
 

Wastewater Management Screening Matrix Performance Screening Factors – No Action 
 

Performance Factors Score Consideration 
A conventional on-site system would need to be maintained, but the 
degree of intrusion would be no worse then the maintenance of 
individual home pumping systems.  Conventional on-site systems do 
require periodic pumping. 

Minimizes intrusion onto private 
property 1  2  3  4  5  

A conventional on-site system drain field, and reserve drain field would 
occupy a significantly larger footprint than a grinder pump for a 
centralized collection system or a cluster system.   

Minimizes areas of private 
property reserved for wastewater 
purposes 

1  2  3  4  5  
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TABLE 10-5 
 

Performance Screening Matrix Scoring 
Summary(1)

Proposed Service Area 
  HRAC, HRAC to Skokomish, 

and Skokomish Tribe 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 
 Other 

 
Wastewater System Alternatives 

Performance Factors Centralized Cluster 
Enhanced 
On-Site No Action 

Goal to reliably remove total 
nitrogen to less than 20 mg/L 
prior to soil application 

_______ _______ _______ _______ 

Availability of suitable soils 
for effluent disposal _______ _______ _______ _______ 

Availability of suitable 
groundwater conditions for 
effluent disposal 

_______ _______ _______ _______ 

Resistant to periodic 
flooding _______ _______ _______ _______ 

Suitable topography 
available for effluent 
disposal 

_______ _______ _______ _______ 

Can be situated away from 
Hood Canal surface water 
tributaries for effluent 
disposal 

_______ _______ _______ _______ 

Can be situated away from 
Hood Canal for effluent 
disposal 

_______ _______ _______ _______ 

Can be situated away from 
shellfish resources for 
effluent disposal 

_______ _______ _______ _______ 

Is not susceptible to 
catastrophic failure _______ _______ _______ _______ 

Minimizes Capital Costs for 
performance provided _______ _______ _______ _______ 

Minimizes Operation and 
Maintenance Costs for 
performance provided 

_______ _______ _______ _______ 

Minimizes power use _______ _______ _______ _______ 
Is eligible for state and 
federal funding assistance _______ _______ _______ _______ 
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TABLE 10-5 – (continued) 
 

Performance Screening Matrix Scoring Summary(1)

 
Wastewater System Alternatives 

Performance Factors Centralized Cluster 
Enhanced 
On-Site No Action 

Ability to handle variations 
in flows and loadings due to 
intermittent use and seasonal 
tourism 

_______ _______ _______ _______ 

Ability to accommodate 
typical household products _______ _______ _______ _______ 

Minimizes intrusion into 
private property _______ _______ _______ _______ 

Minimizes area of private 
property reserved for 
wastewater purposes 

_______ _______ _______ _______ 

Total _______ _______ _______ _______ 
(1) Scoring from Tables 10-1 through 10-4. 
 
ENVIRONMENTAL IMPACT FACTORS (TWO OF THREE) 
 
INTRODUCTION 
 
The intent of the environmental matrix is to help analyze the environmental effects 
associated with the different wastewater alternatives.  These impacts include those 
associated with existing development (conventional) and buildout scenarios of each 
alternative.  Included in the environmental impact factors is the impact of initial 
construction, operation, and maintenance of each alternative over the long term. 
 

Protect and improve surface water.  A basic assumption is that any new 
alternative must be justified by creating a positive impact for Hood Canal.  For 
this Analysis, this benefit is a reduction in nutrient loading and limits on other 
pollutants such as fecal coliform.  Another assumption is that tributary surface 
waters and groundwaters shall not be negatively impacted by the operation of the 
wastewater management systems.  
 
Protect groundwater.  An underlying premise of the wastewater management 
alternatives analysis is that the wastewater will not be discharged directly to any 
surface water resource.  Discharging to soils requires percolation of effluent 
through the soils and eventually to groundwater.  Placement of an effluent 
discharge system must ensure that the use and quality of water resources are not 
negatively impacted. 
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Protect important native plant and animal species.  The overall environment in 
Hood Canal is connected to oxygen depletion and nitrogen loading.  Restoring 
and protecting surface water in Hood Canal is expected to have an added benefit 
of restoring the environment for important native plant and animal species.   
 
Minimizes increased exposure to noise and odors.  Mechanical wastewater 
conveyance and/or treatment systems can generate noise and odors.  Under most 
circumstances the noise impacts are relatively minimal.  However, mechanical 
devices and/or alarm systems can be a nuisance, particularly in locations where 
individuals have moved to rural properties in order to escape from urban noise.  
Odors can occur when wastewater becomes septic, a condition that can occur both 
during collection of wastewater and during treatment.  Odors are a significant 
problem with long transmission mains.   
 
Requires minimum soils disruption.  Construction of any of the wastewater 
management alternatives will result in temporary soils disruption.  However, 
centralized WWTPs and pump stations may require new access roads and 
ongoing maintenance of unpaved roadways, storm culverts, and drainages.  Best 
management practices (BMPs) will address temporary construction impacts but 
long term maintenance program are needed for WWTPs, pump stations, and 
access roads. Other alternatives that minimize long term disruption would be 
favored in this component of the analysis.   

 
Minimizes impact on historic and cultural resources.  The lower Hood Canal 
area has been settled by Native American Tribes for centuries.  The tribe most 
impacted within the lower Hood Canal area is the Skokomish Tribe.  
Implementation of wastewater management alternatives will need to undergo 
scrutiny to ensure that historical and cultural resources are not negatively 
impacted through either a construction process and/or the long-term operation of 
wastewater management system. 

 
Minimizes increased exposure to hazardous chemicals.  Supplemental 
chemical use may be required to accomplish nitrogen removal in biological 
wastewater treatment systems.  The most likely chemical additives would be lime 
and methanol.  Both of these chemicals can be hazardous and need to be managed 
and applied by trained personnel.   

 
Minimizes adverse impacts to housing opportunities.  The addition of any 
significant amount of infrastructure can adversely impact housing opportunities 
by increasing local housing costs.  Although many of the homes immediately on 
the shoreline may be occupied by higher income families, there are also 
individuals at fixed or lower incomes who would also face the costs of an 
enhanced wastewater management system.  An adverse impact to housing 
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opportunities would occur if increased wastewater management costs would cause 
these families to leave the area to find affordable housing elsewhere. 

  
Maintains the aesthetics of the area.  As noted under the shoreline values 
factor, the lower Hood Canal area is known for its aesthetic/scenic attributes.  
Any wastewater management alternative should support these values.  
Mechanical equipment such as pumps, treatment systems and application sites 
should minimize visual impacts to the lower Hood Canal area.  

 
Can be supported by existing utility services in the area.  Mechanical systems 
will require power, water, and telephone (related telemetry system) services.  On-
site wastewater systems typically will require modifications to the homeowners 
service panel to operate a pump and other necessary equipment.  A cluster system 
will require a new service, similar to a new home, to operate the wastewater 
system.  A centralized WWTP plant may have significantly greater impact on 
existing utility services due to the site location, larger horsepower units, and 
pump stations.  Three-phase power, unlike single phase, will represent a high cost 
to route to a remote location.   
 
Can be supported by current transportation planning.  The transportation 
system along lower Hood Canal is defined by the Highway 101 corridor.  
Disruption of this corridor or increased traffic loadings to the corridor would need 
to be considered by the Washington State Department of Transportation in their 
planning for this area.  Other roadways in the area would be planned for and 
maintained by Mason County. 
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TABLE 10-6 

 
Wastewater Management Screening Matrix 

Environmental Screening Factors – Centralized Systems 
 

Proposed Service Area 
  HRAC, HRAC to Skokomish, and Skokomish 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 
 Other 

 
Environmental Factors Score Consideration 

Protect and improve surface 
water 1  2  3  4  5  

A compliant system will not adversely impact surface waters. 

Protect and improve 
groundwater 1  2  3  4  5  

A compliant system will not adversely impact groundwater. 

Protect and improve native 
plant and animal species 1  2  3  4  5  

Some disruption of plant species will occur with the construction of 
additional capital facilities.  However, single site will limit impact. 

Minimizes increased 
exposure to noise and odors 1  2  3  4  5  

The mechanical components of a collection and treatment system can 
increase noise and odor levels in their immediate area.  Sound elimination 
and odor control systems are used to solve this problem.   

Requires minimum soils 
disruption 1  2  3  4  5  

Soil disruptions will occur with the construction of additional capital 
facilities.  Also, access roads for upland sites will increase soils disruption. 

Minimizes impact on historic 
and cultural resources 1  2  3  4  5  

Centralized WWTPs and collection systems will require cultural resource 
studies and procedures to address cultural artifacts as part of construction. 

Minimizes adverse impacts to 
housing opportunities 1  2  3  4  5  

The costs of a centralized system may increase the cost of housing in the 
area.  However, densities may increase and use less land. 

Maintains the aesthetics of 
the area 1  2  3  4  5  

The collection system will be largely underground and design elements and 
location will minimize the aesthetic impact of the treatment system. 

Can be supported by existing 
utility services in the area 1  2  3  4  5  

Centralized WWTPs will impact existing utilities particularly in remote 
locations with their requirements for three-phase power, large motor sizes, 
water service, and sophisticated alarm systems. 
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TABLE 10-6 – (continued) 
 

Wastewater Management Screening Matrix Environmental Screening Factors – Centralized Systems 
 

Environmental Factors Score Consideration 
Can be supported by the 
current transportation 
planning 

1  2  3  4  5  The 20-year growth more than doubles ERUs.  Both residential and 
commercial development will need to be coordinated with WSDOT permits. 

Minimizes increased 
exposure to hazardous 
chemicals 

1  2  3  4  5  
A biological nutrient removal system will typically not use a significant 
amount of chemicals. 

Total   

10-28 Mason County Department of Utilities/Waste Management 
October 2006 Hoodsport –Skokomish Wastewater Management Alternatives Analysis 



Gray & Osborne, Inc., Consulting Engineers 

 
TABLE 10-7 

 
Wastewater Management Screening Matrix 

Environmental Screening Factors – Cluster Systems 
 

Proposed Service Area 
  HRAC, HRAC to Skokomish, and Skokomish 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 
 Other 

 
Environmental Factors Score Consideration 

Protect and improve surface 
water 1  2  3  4  5  

The placement of a cluster system will have less flexibility that a 
centralized system and may not be able to dispose of effluent in locations 
suitable from a surface water perspective. 

Protect and improve 
groundwater 1  2  3  4  5  

The placement of a cluster system will have less flexibility than that of a 
centralized system and may not be able to dispose of effluent in locations 
suitable from a groundwater perspective. 

Protect important plant and 
animal species 1  2  3  4  5  

Some minor disruption of plant and animal species will occur with the 
construction of additional capital facilities. 

Minimizes increased 
exposures to noise and odors 1  2  3  4  5  

The mechanical components of a cluster system can increase noise levels in 
their immediate area.  Typically odor control facilities are not required for 
cluster systems. 

Requires minimum soils 
disruption 1  2  3  4  5  

Cluster systems increase allowable density in a given area and encourage 
location of a drain field in the most suitable area. 

Minimizes impact on 
historical and cultural 
resources 

1  2  3  4  5  
Cluster systems are unlikely to impact historic and cultural resources. 

Minimizes adverse impacts to 
housing opportunities 1  2  3  4  5  

Cluster systems maximize housing opportunities for a given area. 

Maintains the aesthetics of 
the area 1  2  3  4  5  

The collection system will be largely underground and, design elements and 
location can be used to minimize the aesthetic impact of the treatment 
system. 
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TABLE 10-7 – (continued) 
 

Wastewater Management Screening Matrix Environmental Screening Factors – Cluster Systems 
 

Environmental Factors Score Consideration 
Can be supported by existing 
utility services 1  2  3  4  5  

Cluster systems will have minimal impact on existing utility services. 

Can be supported by current 
transportation planning 

1  2  3  4  5  To the extent that cluster systems limit commercial development, 
transportation planning impacts are reduced. 

Minimizes increased 
exposure to hazardous 
chemicals 

1  2  3  4  5  
A biological nutrient removal system will typically not use a significant 
amount of chemicals. 

Total   
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TABLE 10-8 

 
Wastewater Management Screening Matrix 

Environmental Screening Factors – Enhanced On-Site 
Systems  

 

Proposed Service Area 
  HRAC, HRAC to Skokomish, and Skokomish 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 
 Other 

 
Environmental Factors Score Consideration 

Protect and improve surface 
water 1  2  3  4  5  

Because the systems will be affiliated with existing properties, it is likely 
that some effluent disposal systems will be placed near surface drainages. 

Protect groundwater 
1  2  3  4  5  

Because the systems will be affiliated with existing properties, it is likely 
that some effluent disposal systems will be placed in high groundwater 
locations. 

Protect important plant and 
animal species 1  2  3  4  5  

Some minor disruption will occur with the installation of EOS systems on 
previously developed property. 

Minimizes increased noise  
and odors 1  2  3  4  5  

EOS systems are usually underground. 

Requires minimum soils 
disruption 1  2  3  4  5  

Installation of EOS will require some localized soil disruptions and less 
efficient use of property in a given area. 

Does not adversely affect 
native animal species 1  2  3  4  5  

Some minor disruption will occur with the installation of EOS systems on 
previously developed property. 

Minimizes impacts on 
historic and cultural 
resources 

1  2  3  4  5  
EOS systems are not likely to impact cultural or historic resources. 

Minimizes adverse impacts 
to housing opportunities 1  2  3  4  5  

EOS systems will increase housing costs and make housing less affordable 
to lower income residents. 

Maintains the aesthetics of 
the area 1  2  3  4  5  

EOS systems have minimal visual impact. 
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TABLE 10-8 – (continued) 
 

Wastewater Management Screening Matrix Environmental Screening Factors – Enhanced On-Site Systems  
 

Environmental Factors Score Consideration 
Can be supported by 
existing utility service 1  2  3  4  5  

EOS systems will have minimal impact. 

Can be supported by current 
transportation planning 1  2  3  4  5  

EOS systems will have minimal impact.   

Minimizes increased 
exposure to hazardous 
chemicals 

1  2  3  4  5  
Chemicals can be but are not typically used with these systems, or 
recommended. 

Total   
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TABLE 10-9 

 
Wastewater Management Screening Matrix 

Environmental Screening Factors – No Action 
 

Proposed Service Area 
  HRAC, HRAC to Skokomish, and Skokomish 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 
 Other 

 
Environmental Factors Score Consideration 

Protect and improve surface 
water 1  2  3  4  5  

Because the systems are affiliated with existing properties, it is likely that 
some effluent disposal systems have been placed near surface drainages. 

Protect groundwater 
1  2  3  4  5  

Because the systems are affiliated with existing properties, it is likely that 
some effluent disposal systems have been placed in high groundwater 
locations.  Also, older existing concrete septic tanks are prone to leaks. 

Protect important plant and 
animal species 1  2  3  4  5  

Some minor disruption will occur with the installation of new conventional 
systems.  Oxygen depletion in water environment may disrupt normal plant 
development.   

Minimizes increased 
exposure to noise and odors 1  2  3  4  5  

Conventional systems may have some odor issues but not noise.   

Requires minimum soils 
disruption 1  2  3  4  5  

Installation of new conventional systems will require some localized soil 
disruptions. 

Minimizes impacts on 
historic and cultural 
resources 

1  2  3  4  5  
Little or no impact likely. 

Minimizes adverse impacts 
to housing opportunities 1  2  3  4  5  

Existing systems are the least costly alternative and will not impact housing 
affordability but limits new housing opportunities. 

Maintains the aesthetics of 
the area 1  2  3  4  5  

Conventional systems are underground.  Indirect impacts may include algal 
blooms or fish kills related to oxygen depletion in Hood Canal. 
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TABLE 10-9 – (continued) 
 

Wastewater Management Screening Matrix Environmental Screening Factors – No Action  
 

Environmental Factors Score Consideration 
Can be supported by 
existing utility service 1  2  3  4  5  

Minimal impact. 

Can be supported by current 
transportation planning 

1  2  3  4  5  Minimal impact likely 

Minimizes increased 
exposure to hazardous 
chemicals 

1  2  3  4  5  
Chemicals are not typically used with these systems. 

Total   
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TABLE 10-10 
 

Environmental Screening Matrix Scoring Summary(1)

Proposed Service Area 
  HRAC, HRAC to Skokomish, 

and Skokomish Tribe 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 
 Other 

 
Wastewater System Alternatives 

Environmental Factors Centralized Cluster 
Enhanced 
On-Site No Action  

Does not adversely impact surface 
water _______ _______ _______ _______ 

Does not adversely impact 
groundwater _______ _______ _______ _______ 

Does not adversely affect 
important plant species _______ _______ _______ _______ 

Minimizes increases exposure to 
noise and odors _______ _______ _______ _______ 

Requires minimum soils 
disruption _______ _______ _______ _______ 

Minimizes impact on historic and 
cultural resources _______ _______ _______ _______ 

Minimizes adverse impacts to 
housing opportunities _______ _______ _______ _______ 

Maintains the aesthetics of the 
area _______ _______ _______ _______ 

Can be supported by existing 
utility services _______ _______ _______ _______ 

Can be supported by current 
transportation planning _______ _______ _______ _______ 

Minimizes increased exposure to 
hazardous chemicals _______ _______ _______ _______ 

Total _______ _______ _______ _______ 
(1) Scoring from Tables 10-6 through 10-9. 
 
LAND USE AND REGULATORY SCREENING FACTORS (THREE 
OF THREE) 
 
INTRODUCTION 
 
The screening factors in this matrix examine the use of property in the lower Hood Canal 
region and how that property is regulated to meet the requirements of the Growth 
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Management Act.  This matrix also considers the element of potential economic growth 
that may accompany the installation of wastewater utilities. 
 
This matrix includes the 5 management models from Chapter 9 and provides an 
opportunity to consider the model best suited for the management of centralized WWTPs, 
cluster systems, EOS systems, and the no action alternative.   
 

Management model best fits service area needs.  Chapter 9 presented 5 
management models for wastewater systems as listed below: 
 
• Homeowner Awareness 
• Maintenance Contract 
• Operating Permit 
• Responsible Management Entity:  Operation and Maintenance 
• Responsible Management Entity:  Ownership 

 
Each of these models need to ensure the appropriate level of service for meeting 
performance standards and operation and maintenance.  In this Assessment, a 
primary goal is managing nutrient and fecal coliform loading into the 
environment.   
 
Fits within current regulatory models.  Any alternative considered in this 
Analysis will be subject to some degree of regulatory oversight.  There are three 
current regulatory models: Mason County Health for conventional on-site 
systems, DOH for large on-site systems (3,500 to 14,500 gpd), and Ecology for 
greater than 14,500 gpd and all mechanical systems.  There may be a need to 
increase or modify the type of regulatory oversight applied for a given system.  
For example, single-family home on-site systems are not independently 
monitored for nitrogen removal performance.  Confirmation of nitrogen removal 
through a testing process for on-site systems may be an appropriate amendment to 
existing regulatory oversight of such systems.  A reporting and response structure 
would also be required when performance results were unsatisfactory. 

 
Supports economic/job development opportunities.  Both the Skokomish Tribe 
and the business interests along Hood Canal are seeking to expand the economic 
base and job development opportunities for this area.  The Skokomish Tribe 
would like to expand their retail base along Highway 101 and provide both visitor 
accommodation and expanded casino opportunities in the same locale.  Existing 
commercial interests farther north along Hood Canal are also currently limited in 
their ability to expand because of constraints imposed by wastewater management 
issues.   

 
Does not undermine Growth Management Act limitations on urban growth 
in non-urban areas.  The State Growth Management Act is, in part, an 
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environmental protection statute, intended to limit urban levels of service and 
infrastructure to urban areas, and rural levels of service and infrastructure to rural 
areas.  According to GMA, generally, “it is not acceptable that urban 
governmental services be extended to or expanded in rural areas, except in those 
limited circumstances shown to be necessary to protect basic public health and 
safety and the environment and when such services are financially supportable at 
rural densities and do not permit urban development.”  However, some locations 
in lower Hood Canal are already at urban level density (four homes per acre) due 
to growth and land use prior to implementation of the Growth Management Act.   
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Proposed Service Area 

  HRAC, HRAC to Skokomish, and Skokomish 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 

TABLE 10-11 
 

Wastewater Management Screening Matrix Land Use 
and Regulatory Screening Factors - Centralized Systems 

 

 Other:      

 
Land use and Regulatory Factors Score Comment 

Manageable within the existing utility 
service models 
Management Model: 

  Responsible Management Entity: 
      Ownership 

1  2  3  4  5  

Centralized WWTPs and collection systems almost always follow 
the Ownership model.  The RME for the centralized system can be 
Mason County, PUD No. 1, Skokomish Tribe, or some combination 
(e.g., treatment and collection).  Centralized WWTPs require 
Ecology regulatory oversight such as provided for Mason County’s 
North Bay – Case Inlet Water Reclamation facility. 

Fits within current regulatory models 
1  2  3  4  5  

Ecology is oriented towards management of centralized systems 
through NPDES and SWD permits.  Permitting, reporting and 
oversight are all well managed under this system.  

Supports economic/job development 
opportunities 1  2  3  4  5  

A centralized system will most readily support economic and job 
development. 

Does not undermine Growth 
Management Act limitations on urban 
growth in non urban areas 

1  2  3  4  5  
Centralized systems potentially may not meet the intent of the 
GMA for separate urban and non-urban areas but may be the best 
alternative where very high performance standards are required. 

Total   
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Proposed Service Area 

  HRAC, HRAC to Skokomish, and Skokomish 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 

TABLE 10-12 
 

Wastewater Management Screening Matrix Land Use 
and Regulatory Screening Factors – Cluster Systems 

 

 Other:      

 
Land use and Regulatory Factors Score Comment 
Manageable within the existing 
utility service models 
Management Models: 
 
 
 

  Operating Permit 
 
 
 
 

   RME:  Operation and 
Maintenance 

 
 

 RME:  Ownership 

1  2  3  4  5 
 
 
 
 
 
 
 
 

Cluster systems can be managed by governmental entities such 
as Mason County, sewer and water districts (PUD No. 1) and in 
some cases private entities.  As with centralized WWTPs and 
EOS systems, the management goal is to achieve the 
performance standards for nitrogen and fecal coliform. 
 
The Operating Permit model includes performance standards 
and O&M requirements as conditions in the permit.  Oversight 
is required by Mason County, or others, to track performance of 
the cluster systems. 
 
With the RME: Operation and Maintenance model, the 
homeowner maintains ownership, and the RME operates and 
maintains the system through an easement and agreement.   
 
The RME:  Ownership model places all responsibility on the 
RME. 

Fits within current regulatory 
models 

1  2  3  4  5  

Cluster systems are regulated by their size.  For cluster systems 
less than 3,500 gpd, Mason County has regulatory oversight.  
For cluster systems between 3,500 gpd to 14,500 gpd, DOH has 
regulatory oversight.  For proprietary devices for nitrogen 
removal, DOH is responsible for listing approved products.   
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TABLE 10-12 – (continued) 
 

Wastewater Management Screening Matrix Land Use and Regulatory Screening Factors – Cluster Systems 
 

Land use and Regulatory Factors Score Comment 
Supports economic/job 
development opportunities 1  2  3  4  5  

There may be some limited opportunity for economic and job 
growth in localized areas using cluster systems. 

Does not undermine Growth 
Management Act limitations on 
urban growth in non urban areas 

1  2  3  4  5  
Cluster systems allow a higher developable density and 
encourage optimal siting of drain fields. 

Total   
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Proposed Service Area 

  HRAC, HRAC to Skokomish, and Skokomish 
Tribe 

 HRAC only 

 Skokomish Tribe Only 

 HRAC to Skokomish 

 Uplands Area 

TABLE 10-13 
 

Wastewater Management Screening Matrix Land Use and 
Regulatory Screening Factors – Enhanced On-site Systems 

 

 Other:      

 
Land use and Regulatory Factors Score Comment 
Manageable within the existing 
utility service models 
Management Models: 

  Homeowner Awareness 
   Maintenance Contract 
  Operating Permit 
   RME:  Operation and 

Maintenance 
 RME:  Ownership 

1  2  3  4  5  

The use of EOS will require a new utility service model to 
accommodate the combination of mechanical system maintenance 
combined with single property ownerships. 
 
Full description of each model is found in Table 9-2.  The rating 
should consider the model best suited to manage EOS systems for 
nitrogen reduction.   

Fits within current regulatory 
models 1  2  3  4  5  

EOS systems are covered under the County/DOH jurisdictions for 
on-site systems.  This may need revision to include Ecology and to 
cover the mechanical complexity of these systems. 

Supports economic/job 
development opportunities 1  2  3  4  5  

EOS may allow for some economic and job development in areas 
where conventional septic systems could not function. 

Does not undermine Growth 
Management Act limitations on 
urban growth in non urban areas 

1  2  3  4  5  
EOS will probably not support greater development densities and; 
therefore, will not create pressure to increase non-urban densities. 

Total   
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Proposed Service Area 

  HRAC, HRAC to Skokomish, and Skokomish 
Tribe 

 HRAC only 

 Skokomish Tribe Only 

 HRAC to Skokomish 

 Uplands Area 

TABLE 10-14 
 

Wastewater Management Screening Matrix Land Use 
and Regulatory Screening Factors – No Action 

 

 Other:      

 
 

Land use and Regulatory Factors Score Comment 
Manageable within the existing 
utility service models 
Management Models: 

  Homeowner Awareness 
  Maintenance Contract 

1  2  3  4  5  

Conventional septic is not considered a government utility in this 
area.  Some communities are transitioning from a homeowner 
responsibility model to a government/utility management model for 
conventional on-site systems.  Increased regulatory oversight would 
do nothing to reduce nutrient loading unless it is coupled with a 
requirement for enhanced on-site systems.   

Fits within current regulatory 
models 1  2  3  4  5  

Conventional on-site is regulated by the County and DOH. 

Supports economic/job 
development opportunities 1  2  3  4  5  

The current use of conventional on-site systems is a major limitation 
on the economic and job growth for this area.   

Does not undermine Growth 
Management Act limitations on 
urban growth in non urban areas 

1  2  3  4  5  
Conventional on-site is the expected wastewater service typically 
used in non-urban densities.  Continued use would be the status quo 
for this area.   

Total   
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TABLE 10-15 
 

Land Use and Regulatory Screening Matrix 
Scoring(1)

Proposed Service Area 
  HRAC, HRAC to Skokomish, 

and Skokomish Tribe 
 HRAC only 
 Skokomish Tribe Only 
 HRAC to Skokomish 
 Uplands Area 

 
 Other:____________________ 

 
Wastewater System Alternatives 

Land Use and Regulatory 
Factors Centralized Cluster 

Enhanced 
On-Site No Action 

Manageable within the existing 
utility service models _______ _______ _______ _______ 

Fits within current regulatory 
models _______ _______ _______ _______ 

Support economic/job 
development opportunities _______ _______ _______ _______ 

Does not undermine Growth 
Management Act limitations on 
urban growth in non urban area 

_______ _______ _______ _______ 

Total _______ _______ _______ _______ 
(1) Scoring from Tables 10-11 through 10-14. 
 
Table 10-16 is an example for including the scoring totals from all the matrix tables:  
performance, environmental, and land use/regulatory factors. 
 

TABLE 10-16 
 

Summary Wastewater Management Screening Matrix(1) 
 

Technology Type Performance Environmental 
Land Use/ 
Regulatory Totals 

Centralized Systems _______ _______ _______ _______
Cluster Systems _______ _______ _______ _______
Enhanced On-Site 
System _______ _______ _______ _______

Conventional Systems _______ _______ _______ _______
(1) Scoring from Tables 10-5, 10-10, and 10-15. 
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CHAPTER 11 
 

NITROGEN LOADING REDUCTION THROUGH 
DEVELOPMENT PRACTICES 

 
GENERAL 
 
Wastewater from on-site treatment systems are not the sole source of human induced 
nitrogen entering the Hood Canal.  Land development decreases the natural barriers that 
once slowed or trapped non-point sources of nitrogen from entering ground and surface 
waters.  Even with increased population in the study area, provided land use regulations 
allow, development practices can be tailored to reduce the amount of the non-point 
nitrogen from entering Hood Canal.  This Chapter provides a comparison of annual 
nitrogen loadings from conventional septic systems, enhanced on-site systems (EOS), 
and centralized systems.  The Chapter also discusses alternatives for reducing non-point 
sources of nitrogen and steps that can be taken by the homeowner and the county to 
reduce the amount of non-point sources of pollutants from entering Hood Canal. 
 
NITROGEN LOADINGS COMPARISON FOR WASTEWATER 
TECHNOLOGIES 
 
Table 11-1 compares the three treatment technology categories with their annual 
residential nitrogen loadings in pounds over the next 20-years.  The treatment 
technologies; conventional septic systems, enhanced on-site systems (EOS), and 
centralized systems were discussed in detail in the previous chapters.  In the following 
table, each nitrogen loadings column assumes 2.5 persons per household and an average 
per capita water use of 80 gallons per day for a total household equivalent residential use 
(ERU) of 200 gallons per day per ERU.  The annual nitrogen loadings from conventional 
systems assumes 40-100 mg/L per home (USEPA On-site Manual, pg. 3-29) or an 
average of 60 mg/L.  The annual nitrogen loading from EOS systems is based on the 
DOH standard for Level N, 20 mg/L total nitrogen.  The annual nitrogen loading for 
centralized WWTPs is based on the minimum permit limit of 10 mg/L with groundwater 
recharge.  These values assume concentrations as they exit the septic tank or pump 
chamber; termed “end of pipe.”  Nitrogen can undergo several transformations in and 
below a subsurface water infiltration system including adsorption, volatilization, 
mineralization, nitrification, and denitrification.  It is difficult to predict removal rates for 
wastewater-borne nitrogen compounds in a soil matrix.  Several studies indicate that 
denitrification can be significant in the subsurface infiltration zone.  Jenssen and Siegrist 
(1990) found in their review of several laboratory and field studies that approximately 
20 percent of nitrogen is lost from wastewater percolating through soil.  However, since 
the soil conditions can differ significantly throughout the study area as does the water 
table and seasonally high rainfall totals, the variable buffering capacities of the soil 
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matrix is assumed to be a constant for the different treatment technologies.  Therefore, 
the following tables denote the “end of pipe” nitrogen values for this assessment of the 
three technologies that were reviewed. 
 

TABLE 11-1 
 

Annual Nitrogen Loading for Three Different Technologies 
 

Year Population(1)

Annual 
Nitrogen 

Loadings from 
Conventional 

Septic Systems 
(lbs) (2)

Annual 
Nitrogen 

Loadings from 
Enhanced 
On-Site 

Systems (lbs) 

Annual 
Nitrogen 

Loadings from 
Centralized 

Systems (lbs) 
2005 1,707 24,942 8,314 4,157 
2006 1,753 25,613 8,537 4,269 
2007 1,800 26,300 8,767 4,383 
2008 1,848 27,001 9,000 4,500 
2009 1,898 27,731 9,244 4,622 
2010 1,950 28,491 9,497 4,749 
2011 2,003 29,266 9,755 4,877 
2012 2,058 30,069 10,023 5,011 
2013 2,114 30,887 10,296 5,148 
2014 2,172 31,735 10,578 5,289 
2015 2,231 32,597 10,865 5,432 
2016 2,293 33,503 11,167 5,583 
2017 2,356 34,423 11,474 5,737 
2018 2,422 35,387 11,795 5,898 
2019 2,489 36,367 12,122 6,061 
2020 2,558 37,375 12,458 6,229 
2021 2,630 38,427 12,808 6,404 
2022 2,703 39,493 13,165 6,582 
2023 2,779 40,604 13,535 6,767 
2024 2,857 41,743 13,915 6,957 
2025 2,938 42,927 14,309 7,154 

(1) Population is the total from the Skokomish Indian Reservation, the Hoodsport RAC, and the area 
in between the Reservation and the RAC.   

(2) Assumes 60 mg/L, which falls within the average of the range 40-100 mg/L per household from 
the USEPA On-Site Manual, page 39. 

 
Table 11-2 shows potential acreage that may be available to more intense development if 
enhanced on-site or centralized systems become available in the study area.  The new 
available acreage assumes development densities of 7.26 homes per acre or lot sizes of 
6,000 square feet.  
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TABLE 11-2 

 
Newly Developable Acreage and Ensuing Non-Point Nitrogen Loadings 

 

Year 

Newly 
Developed 

Acres 

Additional 
Nitrogen 

Loadings from 
Non-Point 

Sources (lbs) (1)

Annual Nitrogen 
Loadings including 

Non-Point and 
Enhanced On-Site 

Systems (lbs) 

Annual Nitrogen 
Loadings 

including Non-
Point and 

Centralized 
Systems (lbs) 

2005 0.0 0 8,314 4,157 
2006 2.5 10 8,547 4,279 
2007 5.1 20 8,787 4,403 
2008 7.8 30 9,030 4,530 
2009 10.5 41 9,285 4,663 
2010 13.4 52 9,549 4,801 
2011 16.3 64 9,819 4,941 
2012 19.3 75 10,098 5,086 
2013 22.4 87 10,383 5,235 
2014 25.6 100 10,678 5,389 
2015 28.9 113 10,978 5,545 
2016 32.3 126 11,293 5,709 
2017 35.8 140 11,614 5,877 
2018 39.4 154 12,949 6,052 
2019 43.1 168 12,290 6,229 
2020 46.9 183 13,641 6,412 
2021 50.8 198 13,006 6,602 
2022 54.9 214 13,379 6,796 
2023 59.1 230 13,765 6,997 
2024 63.4 247 14,162 7,204 
2025 67.8 264 14,573 7,418 

(1) Loading values from Puget Sound Action Team Report, Moderate Density Development, Table A-7. 
 

Table 11-3 shows the net annual decrease in nitrogen loadings from enhanced on-site 
systems and centralized systems compared with loadings from conventional septic 
systems.  For this table the annual nitrogen loadings for conventional septic systems is 
held constant at the year 2005 calculated annual value of 24,942 pounds.  This level 
assumes no new growth to the study area and the existing septic systems remain 
essentially unchanged.  The table shows that even with the addition of non-point sources 
of nitrogen added to the enhanced on-site and centralized systems, the reduction in 
loadings is significant when compared to nitrogen loadings from conventional on-site 
systems.  The table further illustrates that the reduction in nitrogen loadings between 
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enhanced on-site and centralized systems ranges from approximately 25 percent in 2005 
to 69 percent in 2025. 
 

TABLE 11-3 
 

Net Annual Reduction in Nitrogen Loadings Compared to Conventional Septic 
Systems 

 

Year 

Annual 
Nitrogen 
Loadings 

from 
Conventional 

Septic 
Systems (lbs) 

Net Annual 
Reduction 
in Nitrogen 

with 
Enhanced 
On-Site 
Systems 

(lbs) 

Net Annual 
Reduction in 

Nitrogen 
with 

Centralized 
System (lbs) 

Annual 
Difference 
between 

Enhanced 
On-Site and 
Centralized 

Systems (lbs) 

Percent 
Difference 
between 

Enhanced 
On-Site and 
Centralized 

Systems 
2005 24,942 16,628 20,785 4,157 25.0 
2006 24,942 16,395 20,664 4,268 26.0 
2007 24,942 16,156 20,539 4,383 27.1 
2008 24,942 15,909 20,410 4,501 28.3 
2009 24,942 15,655 20,278 4,623 29.5 
2010 24,942 15,393 20,141 4,749 30.8 
2011 24,942 15,123 20,001 4,878 32.3 
2012 24,942 14,846 19,856 5,011 33.8 
2013 24,942 14,559 19,707 5,148 35.4 
2014 24,942 14,265 19,554 5,289 37.1 
2015 24,942 13,961 19,395 5,434 38.9 
2016 24,942 13,648 19,232 5,584 40.9 
2017 24,942 13,326 19,064 5,738 43.1 
2018 24,942 12,994 18,891 5,897 45.4 
2019 24,942 12,652 18,713 6,061 47.9 
2020 24,942 12,300 18,529 6,230 50.6 
2021 24,942 11,936 18,340 6,404 53.6 
2022 24,942 11,562 18,145 6,583 56.9 
2023 24,942 11,176 17,944 6,768 60.6 
2024 24,942 10,779 17,737 6,958 64.6 
2025 24,942 10,369 17,523 7,154 69.0 

 
NITROGEN LOADINGS COMPARISON FOR STORMWATER 
RUNOFF 
 
Stormwater is highly variable with respect to both flow and quality.  Stormwater runoff 
transports a host of pollutants from the initial area of deposition to a new location.  While 
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there are many pollutants of concern within stormwater runoff, nitrogen is the focus of 
this Analysis.  Runoff is frequently associated with development, which includes 
impervious surfaces such as roads, rooftops, parking lots, and areas not always 
considered impervious such as lawns and graveled roads/lots. 
 
Based on the PACA (2004) Plan, the annual stormwater runoff contribution of nitrogen 
to Hood Canal is between 12 and 24 tons.  The area of contribution was calculated from 
satellite photos taken in 2000 and totaled 14,741 acres.  This acreage included all of the 
developed land along Hood Canal not just within the study area.  For the entire Hood 
Canal area the contribution of nitrogen is between 1.63 and 3.26 pounds per acre per 
year.  Acreage was divided into four categories; commercial, high density residential, 
medium density residential, and rural development.  Estimated nitrogen loadings for each 
category are included Table 11-4 from the PACA Plan.  Also, included in the table for 
comparison purposes are pollutant loadings derived in the Stormwater Treatment 
textbook (Minton, 2002).  The table demonstrates an overall consistency in nitrogen 
loadings in lbs/acre/year between the two publications while there is some variation 
within the individual land uses.   
 

TABLE 11-4 
 

Nitrogen Loadings Based on Land Use 
 

Land Use 
Estimated Nitrogen Loading 
(TKN + NO3) (lbs/acre/year)1

Maximum Total 
Nitrogen 

(lbs/acre/year)2

Commercial 9.8 7.9 
High Density Residential 6.2 -- 
Single Family High Density -- 5.0 
Moderate Density 
Residential 

3.9 -- 

Low Density Residential 0.1 -- 
Single Family Low Density -- 3.6 
Multifamily  -- 5.9 
Road -- 3.2 

Average 5.0 5.1 
1  Hood Canal Low Dissolved Oxygen Preliminary Assessment and Corrective Action Plan, 2004 (adapted 
from EPA 1999). 
2  Stormwater Treatment, Biological, Chemical, and Engineering Principles (Minton, 2002). 
 
Within the study area, which includes the Hoodsport RAC, the Skokomish Reservation, 
and the area between the two there is a cumulative total of approximately 6,000 acres.  Of 
this total, an estimated 1,000 acres are developed.  Development densities within this area 
are between the low density residential (0.1 lbs/acre/year) and moderate density 
residential (3.9 lbs/acre/year) listed in Table 11-4.  Therefore, the study area contributes 

Mason County Department of Utilities/Waste Management 11-5 
Hoodsport - Skokomish Wastewater Management Alternatives Assessment October 2006 



Gray & Osborne, Inc., Consulting Engineers 

between an estimated 100 lbs (0.1 lbs/acres/yr.*1,000 acres) to 3,900 lbs (3.9 
lbs/acres/yr.*1,000 acres) of nitrogen per year to Hood Canal.  For this analysis and in 
Table 11-2, the moderate density residential nitrogen loadings of 3.9 lbs/acre/year were 
utilized.   
 
Roadways contribute a proportion of the estimated 3,900 lbs of nitrogen contributed to 
Hood Canal from the study area.  From Table 11-4 the amount of contribution estimated 
from roadways is 3.2 lbs/acre/year.  Assuming Highway 101 is 40 feet in width, an acre 
of roadway is equivalent to approximately 1,100 feet.  Therefore, each mile of highway 
contributes approximately 15.4 lbs of nitrogen per year ((5,280 feet / 1,100 feet per acre) 
* 3.2 lbs/acre/year).  Highway 101 from the southern boundary of the Skokomish River 
to the northern boundary of the Hoodsport RAC is approximately 8 miles.  To account 
for the secondary roads, residential streets and parking lots an additional 16 miles of 
roadway was added to the 8 miles of Highway 101 for a total of 24 miles.  The expected 
contribution of 24 miles of roadway is 370 lbs of nitrogen per year (15.4 lbs of nitrogen 
per year * 24 miles).  Therefore, stormwater within the study area from roadways 
contribute approximately 10 percent of the 3,900 lbs total of nitrogen entering Hood 
Canal while the moderate density residential development is responsible for the 
remaining 90 percent. 
 
COMMON METHODS OF REDUCING NITROGEN THROUGH 
DEVELOPMENT PRACTICES 
 
Even though the wastewater treatment technologies discussed in previous chapters can 
reduce nitrogen loadings as the population increases, the ensuing land development will 
increase nitrogen loadings.  These increased nitrogen loadings come from landscaping 
practices and pet wastes and enter both surface and groundwater, which eventually enter 
Hood Canal.  There are practices that residents can take to minimize the amount of 
nitrogen that reaches surface and groundwater.  Data shows a net reduction in nitrogen 
loadings with the increased population if wastewater treatment technologies are in place 
in conjunction with responsible stewardship of the land and development practices.   
Some common methods of reducing nitrogen loadings from sources other than 
wastewater include: minimizing impervious surfaces, reduction in classic lawnscapes by 
landscaping with native plants (xeriscapes), improved construction practices, and 
encouraging pet waste disposal in a responsible manner.  Methods to reduce the amount 
of nitrogen from entering either groundwater or surface water fall into three major 
categories: development practices, horticultural maintenance, and pet waste management.  
All three categories rely in some degree on reducing the effect of stormwater’s ability to 
transport pollutants ultimately to Hood Canal.  This is done by slowing or retaining the 
stormwater using the filtering and buffering capacities of vegetation, swales, and 
topography.  By adhering to these few principles and practices, nitrogen loadings 
entering surface waters can be greatly reduced. 
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DEVELOPMENT PRACTICES 
 
Development and construction practices can greatly impact the amount of nitrogen and 
other pollutants that are transferred from the site under development to groundwater and 
surface water.  To control this transfer of “runoff” pollutants: 
 

• Limit the amount of impervious surfaces (asphalt and concrete).  Use 
crushed rock or pavers for driveways, walkways, RV pads, and patios. 

• Preserve natural soils and vegetation. 
• To prevent weed growth use permeable landscaping fabrics such as burlap 

instead of plastics. 
• Wherever possible, retain existing or plant more trees, bushes, and native 

plants. 
• Install roof drains/catchment facilities (infiltration system). 

 
The design and construction of residences and commercial businesses can have a large 
impact on pollutant conveyance to surface waters.  The Built Green Program was 
designed to build quality, affordable homes to protect the health of the families that 
reside in them and the Northwest environment.  Built Green is a not-for-profit 
environmental building program of the Building Industry Association of Southwest 
Washington.  The goals of the Built Green Program are: 
 

• Identify and promote resources that make environmentally friendly homes 
attainable for every resident of Southwest Washington. 

• Provide cost savings to homeowners by encouraging energy-efficient 
designs and products that make a home less costly to operate. 

• Conserve valuable energy resources through the promotion of energy-
efficient designs. 

• Reduce health risks by promoting a series of construction practices and 
design components that improve indoor air quality for occupants and 
installers. 

• Improve water quality by promoting building practices and landscape 
designs that improve the quality of water that runs into our rivers and 
streams. 

• Protect our northwest natural resources by promoting waste reduction 
process and design elements that reduce the impact on our environment. 

 
As a component of the Built Green Program a system of standards and a method of rating 
construction projects was developed.  The LEED (Leadership in Energy and 
Environmental Design) rating system is a voluntary, consensus-based national standard 
for developing high-performance, sustainable buildings.  LEED standards are currently 
available or under development for: 
 

• New commercial construction and major renovation projects (LEED-NC) 
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• Existing building operations (LEED-EB) 
• Commercial interiors projects (LEED-CI) 
• Core and shell projects (LEED-CS) 
• Homes (LEED-H) 
• Neighborhood Development (LEED-ND) 

 
The LEED-H definition of “green” for homes includes four tiers of performance: 
Certified, Silver, Gold, and Platinum.  Over the last 5 years, the LEED brand has become 
nationally recognized in the commercial building sector as the standard of performance 
for green buildings.  Home builders participating in LEED-H will be able to differentiate 
their homes as some of the best homes in their markets, using a recognized national 
brand.  The quality of LEED homes would be assured through a third-party verification 
process, which would include both on-site inspections to ensure that the LEED-H 
features have been installed correctly, and performance testing to ensure proper 
performance.  Currently, the LEED-H initiative is focused on the construction of new 
homes.  However, specifications and protocols for application of green measures in 
existing homes are in progress.  A LEED-H Registered Project Checklist is included in 
Appendix I. 
 
Mason County may wish to consider adopting a LEED type program in their 
development standards as a method to reduce pollutants including nitrogen from entering 
surface waters.  This could apply to all new development especially in areas of increased 
concern.  Existing residences could also become involved in the rating program through 
incentives given for attaining one of the four performance tiers. 
 
HORTICULTURE MAINTENANCE 
 
Horticultural maintenance refers to the upkeep and maintenance of landscaping once it 
has become established.  The following items will reduce the amount of nitrogen entering 
the groundwater and surface waters if individual homeowners and the County follow 
these recommendations. 
 

• Minimize the use of fertilizers.  Carefully follow the directions on 
pesticides and herbicides and apply in recommended amounts.  Spray on 
cool, windless days and never near ditches or streams. 

• Avoid ‘Weed-and-Feed’ fertilizers, chemical fertilizers (especially 
phosphorous), and lawn subscription services that spray lawns routinely. 

• If necessary, only fertilize once (in mid-October) or twice (first in late 
June, after the rainy season and again in mid-October). 

• Use organic or synthetic slow-release fertilizers instead of regular 
synthetic fertilizers. 

• Keep grass clippings out of ravines and waterways where they will 
become unwanted fertilizer. 

• Use nontoxic of low-toxic moss and mold removers. 
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PET WASTES 
 
Pets, particularly dogs, are significant contributors to surface water contamination.  In 
addition to increasing the loadings of nitrogen to surface waters, pet wastes contain 
pathogens such as Cryptosporidium, Giardia lamblia, and Salmonella.  Studies performed 
on watersheds in the Seattle, Washington, area found that nearly 20 percent of the 
bacteria found in water samples were matched with dogs as the host animals.  One day’s 
waste from a large dog can contain 7.8 billion fecal coliform bacteria, enough to close 15 
acres of shellfish beds.  In the North Bay area of Mason County over 1,000 on site septic 
systems were decommissioned and are now served by a centralized system.  However, 
the shellfish beds at the Town of Allyn remain closed due to high fecal coliform numbers 
that have been attributed primarily to pet waste and other urban runoff. 
 
The most effective way for pet owners to limit their pet’s contribution to source water 
contamination is to clean up and dispose of pet waste.  Also, pet waste can be sealed in a 
plastic bag and put into the garbage.  Pet wastes are not recommended for back yard 
compost piles and should be kept away from gardens as well.  In addition, DOH 
recommends against disposing of pet waste into the on-site system.  All the jurisdictions 
within the study area and along Hood Canal should regulate pet waste, e.g., with a 
“pooper-scooper” ordinance to reduce the likelihood of increased nitrogen loadings and 
pathogenic organisms entering surface waters and Hood Canal. 
 
SUMMARY 
 
Nitrogen loadings from wastewater are reduced significantly by utilizing enhanced on-
site or centralized treatment systems instead of the conventional septic systems currently 
in place within the service area.  Even with an increase in development, if either 
enhanced on-site, centralized treatment, or a combination is utilized, overall nitrogen 
loadings decrease compared with conventional septic systems.  Non-point nitrogen 
loadings can be minimized through measures taken by the service area’s residents prior 
to entering the surface and groundwater that eventually drain to Hood Canal.  These 
include development practices, horticultural maintenance, and proper disposal of pet 
wastes.   
In order to limit nitrogen loading derived from human created pathways from entering 
Hood Canal, Mason County may wish to adopt development regulations that act to 
protect surface and groundwater from pollutants typical of development and increased 
population, such as the LEED program.  “Pooper-scooper” ordinances should be 
mandated and enforced by all jurisdictions to ensure contamination and nitrogen loadings 
from pet wastes are not allowed to enter Hood Canal. 
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CHAPTER 12 
 

SUMMARY AND RECOMMENDATIONS 
 
GENERAL 
 
The study area for this Analysis covers part of the shoreline encompassing Hoodsport, the 
Skokomish Tribe, and the area in between the two jurisdictions.  The study area contains 
two population centers.  One is the Hoodsport RAC to the north and the other is part of 
the Skokomish Tribe to the south along Highway 101.  Only scattered development exists 
between the two jurisdictions. 
 
The study area contains a variety of environmental and topographical conditions and is 
located in parts of two watersheds; West Hood Canal and Skokomish.  The majority of 
the land use is commercial forestry with the exception of the Highway 101 corridor 
which includes the Hoodsport RAC, Potlatch, and part of the Skokomish Indian 
Reservation.  The topography west of Highway 101 increases from sea level at Hood 
Canal to elevations exceeding 300 feet approximately 1/2 mile from Highway 101.  The 
area east of Highway 101 within the Skokomish Tribal Reservation is primarily a flood 
hazard area.  The steep slopes and floodplains are two environmental features limiting 
development in the study area. 
 
Currently, the study area from the Hoodsport RAC to the Skokomish Reservation, 
inclusive, is served by on-site sewage disposal systems.  The majority of these systems 
consist of a septic tank and a conventional gravity drain field.  These types of systems 
were designed to remove conventional pollutants such as fecal coliform, but were not 
designed to remove nutrients such as nitrogen.  In addition, where local environmental 
conditions such as high groundwater or poorly draining soils exist, these conventional 
systems may not effectively reduce fecal coliform loading.  Soils in the study area vary 
widely with cemented till, primarily in the north, to wetland-type soil conditions in the 
floodplain to the south. 
 
The problem this Analysis addresses is the nutrient and fecal coliform loading into Hood 
Canal from existing development.  The solution(s) to this problem is constrained by the 
varying population and environmental conditions briefly described above. 
 
This Analysis provided both technical and management choices to address the problem of 
fecal and nutrient loading into Hood Canal.  These are summarized in Table 12-1, along 
with a list of responsible management entities.  The responsible management entities are 
ones most likely to be responsible for the long-term operation and maintenance either of 
the decentralized or centralized wastewater management system.  Unlike conventional 
on-site systems, decentralized or centralized treatment systems will require an enhanced 
operation and maintenance commitment to successfully reduce nutrient loading. 
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TABLE 12-1 
 

Technical Alternatives and Management Models to Reduce Fecal Coliform and 
Nutrient Loading 

 

Technical Alternatives Management Models 
Responsible  

Management Entities 
Decentralized:  Individual 

Residences 
Proprietary Products for 
Enhanced On-Site 
Systems 
Recirculating Sand 
Filter 

Homeowner Awareness 
 
Maintenance Contract 
 
 
Operating Permit 

Homeowner 
 
Mason County: 

Department of 
Environmental Health 
Department of 
Utilities/Waste Management 
 

Washington State Department 
of Health (DOH) 

Decentralized:  Cluster 
Proprietary Products 
Recirculating Sand 
Filter 
Membrane Bioreactor 
(MBR) 

 
Responsible 
Management Entity:  
Operation and 
Maintenance 

 
Mason County PUD No. 1 

Centralized WWTPs: 
Membrane Bioreactor 
(MBR) 
Sequencing Batch 
Reactor (SBR) 

 
Responsible 
Management Entity:  
Ownership 

 
Skokomish Tribe 

 
The purpose of Table 12-1 is to illustrate a match for a technical alternative with a 
management model and a responsible management entity.  Currently, the predominant 
technical alternative is a standard on-site system under the Homeowner Awareness model 
and homeowner as the primary responsible management entity. 
 
As discussed in Chapters 7 and 8, either the decentralized or centralized technical 
alternatives can achieve reductions in fecal coliform and nutrient loading.  For very low 
concentrations of effluent nitrogen, the centralized WWTP is the more reliable 
alternative.  However, decentralized systems can achieve significant reductions in 
nitrogen with a well-run operation and maintenance component. 
 
As discussed in Chapter 9, neither the Homeowner Awareness or Maintenance Contract 
management model was recommended.  The Homeowner Awareness model is not well 
suited for nitrogen removal, and the Maintenance Contract model is too burdensome to 
manage.  The other three models are better suited for ongoing, long-term operation and 
maintenance. 
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Table 12-1 lists five potential responsible entities for managing the decentralized or 
centralized wastewater system.  Of the five, the homeowner, as the sole responsible 
entity, is not recommended because of the additional operation and maintenance 
requirement for nitrogen removal.  Of the remaining four entities, the Mason County 
Department of Environmental Health would not be responsible for centralized WWTPs.  
Its mission has been, and continues to be, management and code enforcement for on-site 
systems.  Similarly, the Washington State Department of Health would be responsible 
only for large on-site systems (LOSS).  The Mason County Department of Utilities/Waste 
Management would be a possible responsible management entity for centralized 
WWTPs, but not decentralized systems.  Mason County PUD No. 1 or the Skokomish 
Tribe could be the responsible management entities either for centralized or decentralized 
systems.  A separate, new sewer district could be created, but because Mason County 
PUD No. 1 exists, that is not a likely option. 
 
In summary, neither the centralized or decentralized approach is likely to be the best 
wastewater management solution for all parts of the study area.  Centralized systems 
work best in areas with existing urban-type development and with land use regulations in 
place encouraging denser development.  This type of development covers only part of the 
study area covered by this Analysis.  The decentralized approach is appropriate where 
sparse, scattered development exists and where land use regulations discourage 
urban-level development.  The remainder of the study area encompasses this type of 
development. 
 
Through the iterative process of completing this Analysis, four subareas, or service areas, 
have been delineated that best represent the likely subdivision of the entire service area 
into component parts requiring further review.  These four separate subareas are 
discussed below along with the recommendations for wastewater management.  The four 
proposed service areas are shown in Figure 12-1. 
 
HOODSPORT RAC 
 
A wastewater facilities plan is in process for the RAC which focuses on centralized 
treatment alternatives.  Table 8-10, however, indicates that serving the entire RAC may 
be a prohibitively costly alternative.  An approach which focuses on providing 
centralized treatment for the core commercial area, Finch Creek, and a few other selected 
areas may be more cost effective.  The Hoodsport RAC has approximately 460 legal lots 
which were in place prior to Growth Management requiring one dwelling unit per 
2.5 acres.  Many of the smaller lots (e.g., <1/3 acre) are located along the Highway 101 
corridor while larger lots (e.g., >1 acre) are located in upland areas.  Thus, both 
centralized and decentralized approaches may be feasible alternatives for high and low 
density areas of the RAC. 
 
For the centralized wastewater system, the initial funding requirements, even with a 
smaller system, remain a significant barrier, and most of the capital costs will need to be 
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obtained through grant funding.  Otherwise, the unit costs per ERU, with the majority of 
funding through loans, will be unaffordable. 
 
Mason County PUD No. 1 operates the water system serving the Hoodsport RAC and 
numerous other water systems in the vicinity.  It also operates at least one small 
wastewater system and would be a likely entity for an expanded management role.  
Mason County PUD No. 1 could be responsible both for a centralized wastewater system 
and the decentralized systems within the RAC.  For the decentralized systems, its role 
would be ongoing operation and maintenance.  The Mason County Department of 
Environmental Health would continue to be responsible for code enforcement.   
 
AREA SOUTH OF THE HOODSPORT RAC TO THE BOUNDARY 
WITH THE SKOKOMISH TRIBE 
 
In general, the focus in this area should be on decentralized systems, either enhanced 
on-site or cluster systems.  The actual selection requires an additional analysis of 
individual parcels and the existing septic systems which serve those parcels.  If the 
existing and future development pattern allow for cluster systems, they are the preferred 
approach over enhanced on-site systems. 
 
Within this service area, there are significant barriers to a centralized system.  
Development density is low, land use guidelines discourage urban-type development, and 
the construction of the sewer main along Highway 101 would be expensive.  Much of the 
Highway 101 corridor is characterized by steep slopes both on the upland and shorelines 
sides of the highway.  Franchise agreements from the Washington State Department of 
Transportation typically require utilities to locate outside the pavement and near the edge 
of the right-of-way. 
 
The responsible entity for this area can be the Mason County PUD No. 1 or Mason 
County Department of Environmental Health. 
 
AREA IN THE VICINITY OF POTLATCH STATE PARK AND 
NORTHERN PART OF SKOKOMISH TRIBAL LAND 
 
Within this service area, the Skokomish Tribe has ongoing plans to develop upland 
property for residential use and future plans for significant commercial development.  In 
addition, Washington State Parks is planning to upgrade its large on-site sewage system 
(LOSS) at Potlatch State Park.  In this area, the long-term needs of the Tribe can best be 
achieved with a centralized wastewater system.  The Tribe’s Wastewater Master Plan 
includes future plans for a hotel/casino complex serving the equivalent of 640 ERUs. 
 
For a centralized WWTP within the Skokomish Tribal boundary, the most likely 
responsible entity would be the Skokomish Tribe.  However, the Tribe can enter into 
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agreements either with Mason County PUD No. 1 or Mason County for the operation of 
its centralized system. 
 
OTHER SKOKOMISH TRIBAL AREAS 
 
Other Skokomish Tribal areas present the most difficult challenge either for decentralized 
or centralized wastewater systems.  Much of the area is classified as a flood hazard area 
or wetlands which are not typically suited for on-site systems.  Yet, much of the area is 
characterized by low-density development which increases the unit costs for a centralized 
system.  The solutions in this area should be addressed by subsequent amendments to the 
Tribe’s Wastewater Master Plan. 
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WAC SECTIONS 

Chapter 246-272 WAC 
ON-SITE SEWAGE SYSTEMS 

As of September 15, 2005 

246-272-00101 Purpose, objectives, and authority. (Effective Until July 1, 2007.) 

246-272-00501 Administration. (Effective Until July 1, 2007.) 

246-272-01001 Definitions. (Effective Until July 1, 2007.) 

Z.4.9..-272-09001 Permits for OSS under three thousand five hundred gallons per day. (Effective Until 
July 1, 2007.) 

246-272-09501 Location. (Effective Until July 1, 2007.) 

246-272-11001 Soil and site evaluation. (Effective Until July 1, 2007.) 

246-272-11501 Design. (Effective Until July 1, 2007.) 

246-272-12501 Holding tank sewage systems. (Effective Until July 1, 2007.) 

246-272-13501 Installation. (Effective Until July 1, 2007.) 

246-272-14501 Inspection. (Effective Until July 1, 2007.) 

246-272-15501 Operation and maintenance. (Effective Until July 1, 2007.) 

246-272-16501 Repair of failures. (Effective Until July 1, 2007.) 

246-272-17501 Expansions. (Effective Until July 1, 2007.) 

246-272-18501 Abandonment. (Effective Until July 1, 2007.) 

246-272-19501 Septage management. (Effective Until July 1, 2007.) 

246-272-20501 Developments, subdivisions, and minimum land area requirements. (Effective Until 
July 1, 2007.) 

Z'.16-272-22501 Certification of designers, installers, pumpers, inspectors, and maintenance 
personnel. (Effective Until July 1, 2007.) 

246-272-990 Fees. 
DISPOSITIONS OF SECTIONS FORMERLY CODIFIED IN THIS CHAPTER 

246-272-001 Authority. [Statutory Authority: RCW 43.20.050. 91-02-051 (Order 1248), recodified as§ 246-272-001, filed 
12/27/90, effective 1/31/91; 83-13-014 (Order 259), § 248-96-010, filed 6/3/83; Order 101, § 248-96-010, filed 
6/10/74.] Repealed by 94-09-025, filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-00101 Purpose, objectives, and authority. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-00101, filed 
4/15/94, effective 1/1/95.] Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 
43.20.050. Later promulgation, see chapter 246-272A WAC. 

246-272-002 Purpose and objectives. [Statutory Authority: RCW 43.20.050. 91-02-051 (Order 1248), recodified as§ 246-272-
002, filed 12/27/90, effective 1/31/91; 83-13-014 (Order 259), § 248-96-011, filed 6/3/83; Order 101, § 248-96-
011, filed 6/10/74.] Repealed by 94-09-025, filed 4/15/94, effective 1 /1 /95. Statutory Authority: RCW 43.20.050. 

246-272-005 Administration. [Statutory Authority: RCW 43.20.050. 91-02-051(Order1248), recodified as§ 246-272-005, filed 
12/27/90, effective 1/31/91; 83-13-014 (Order 259), § 248-96-018, filed 6/3/83; Order 101, § 248-96-018, filed 
6/10/74.] Repealed by 94-09-025, filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-00501 Administration. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-00501, filed 4/15/94, effective 
1/1/95.] Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-010 Definitions. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258), § 246-272-010, filed 12/23/91, 
effective 1/23/92; 91-02-051 (Order 1248), recodified as§ 246-272-010, filed 12/27/90, effective 1/31191. 
Statutory Authority: 1989 c 349. 89-21-026 (Order 332), § 248-96-020, filed 10/10/89, effective 11/10/89. Statutory 
Authority: RCW 43.20.050. 83-13-014 (Order 259), § 248-96-020, filed 6/3/83; 81-05-028 (Order 208), § 248-96-
020, filed 2/18/81; 80-04-038 (Order 196), § 248-96-020, filed 3/20/80; Order 101, § 248-96-020, filed 
6/10/74.] Repealed by 94-09-025, filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-01001 Definitions. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-01001, filed 4/15/94, effective 
1/1/95.] Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-020 Local regulation. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258), § 246-272-020, filed 12/23/91, 
effective 1/23/92; 91-02-051 (Order 1248), recodified as§ 246-272-020, filed 12/27/90, effective 1/31/91; 83-13-
014 (Order 259), § 248-96-025, filed 6/3/83.] Repealed by 94-09-025, filed 4/15/94, effective 1/1/95. Statutory 
Authority: RCW 43.20.050. 

246-272-02001 Local regulation. [Statutory Authority: RCW 43.20:050. 94-09-025, § 246-272-02001, filed 4/15/94, effective 
1 /1 /95 ] Repealed by 05-15-119, filed 7/18/05, effective 9/15/05. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-030 Applicability. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258), § 246-272-030, filed 12/23/91, 
effective 1/23/92; 91-02-051 (Order 1248), recodified as§ 246-272-030, filed 12/27/90, effective 1/31/91. 
Statutory Authority: 1989 c 349. 89-21-026 (Order 332), § 248-96-040, filed 10/10/89, effective 11/10/89. Statutory 
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Authority: RCW 43.20.050. 83-13-014 (Order 259), § 248-96-040. filed 6/3/83; 80-04-038 (Order 196). § 248-96-
040. filed 3/20/80; Order 101, § 248-96-040, filed 6/10/74.] Repealed by 94-09-025. filed 4/15/94, effective 
1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-03001 Applicability. [Statutory Authority: RCW 43.20.050. 94-09-025. § 246-272-03001, filed 4/15/94, effective 
1 /1/95.] Repealed by 05-15-119, filed 7/18/05. effective 9/15/05. Statutory Authority: RCW 43.20.050. Later 
promulgation. see chapter 246-272A WAC. 

246-272-040 Alternative systems. [Statutory Authority: RCW 43.20.050. 91-02-051(Order1248), recodified as§ 246-272-040, 
filed 12/27/90. effective 1/31/91. Statutory Authority: 1989 c 349. 89-21-026 (Order 332), § 248-96-046, filed 
10/10/89. effective 11/10/89. Statutory Authority: RCW 43.20.050. 83-13-014 (Order 259). § 248-96-046, filed 
6/3/83; Order 101. § 248-96-046, filed 6/10/74.] Repealed by 94-09-025. filed 4/15/94. effective 1/1/95. Statutory 
Authority: RCW 43.20.050. 

246-272-04001 Alternative systems and proprietary devices. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-04001. 
filed 4/15/94, effective 111/95.] Repealed by 05-15-119. filed 7/18/05. effective 9/15/05. Statutory Authority: RCW 
43.20.050. Later promulgation. see chapter 246-272A WAC. 

246-272-050 Experimental systems. [Statutory Authority: RCW 43.20.050. 91-02-051(Order1248). recodified as§ 246-272-
050, filed 12/27/90, effective 1/31191; 83-13-014 (Order 259), § 248-96-047, filed 6/3/83.] Repealed by 94-09-
025. filed 4/15/94, effective 111/95. Statutory Authority: RCW 43.20.050. 

246-272-05001 Experimental systems. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-05001, filed 4/15/94. effective 
1/1/95.] Repealed by 05-15-119, filed 7/18/05, effective 9/15/05. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-060 No surface discharge. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258). § 246-272-060, filed 
12/23/91. effective 1/23/92; 91-02-051(Order1248), recodified as§ 246-272-060, filed 12/27/90, effective 
1/31/91; 83-13-014 (Order 259), § 248-96-050, filed 6/3/83; Order 101, § 248-96-050, filed 6/10/74.] Repealed by 
94-09-025. filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-070 Connection to public sewer system. [Statutory Authority: RCW 43.20.050. 91-02-051(Order1248). recodified as 
§ 246-272-070. filed 12/27/90. effective 1131/91. Statutory Authority: 1989 c 349. 89-21-026 (Order 332), § 248-
96-060. filed 10/10/89, effective 11/10/89. Statutory Authority: RCW 43.20.050. 83-13-014 (Order 259). § 248-96-
060, filed 6/3/83; Order 101. § 248-96-060. filed 6/10/74.] Repealed by 94-09-025, filed 4/15/94. effective 1/1/95. 
Statutory Authority: RCW 43.20.050. 

246-272-07001 Connection to public sewer system. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-07001. filed 
4/15/94, effective 1/1/95.] Repealed by 05-15-119, filed 7/18/05, effective 9/15/05. Statutory Authority: RCW 
43.20.050. Later promulgation. see chapter 246-272A WAC. 

246-272-080 Larger on-site sewage systems. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258), § 246-272-080. 
filed 12/23/91, effective 1/23/92; 91-02-051 (Order 1248), recodified as§ 246-272-080, filed 12/27/90, effective 
1/31/91; 83-13-014 (Order 259). § 248-96-075. filed 6/3/83; 80-04-038 (Order 196). § 248-96-075, filed 3/20/80; 
Order 101. § 248-96-075. filed 6/10/74.] Repealed by 94-09-025. filed 4/15/94. effective 1/1/95. Statutory 
Authority: RCW 43.20.050. 

246-272-08001 Large on-site sewage systems (LOSS). [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-08001, filed 
4/15/94, effective 111/95.] Repealed by 05-15-119, filed 7/18/05, effective 9/15/05. Statutory Authority: RCW 
43.20.050. Later promulgation. see chapter 246-272A WAC. 

246-272-090 Permit. [Statutory Authority: RCW 43.20.050. 91-02-051(Order1248), recodified as§ 246-272-090. filed 
12/27/90. effective 1/31/91; 83-13-014 (Order 259), § 248-96-080. filed 6/3/83; 80-04-038 (Order 196). § 248-96-
080, filed 3/20/80; Order 101, § 248-96-080, filed 6/10/74.] Repealed by 94-09-025, filed 4/15/94. effective 
1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-09001 Permits for OSS under three thousand five hundred gallons per day. [Statutory Authority: RCW 43.20.050. 94-09-
025. § 246-272-09001, filed 4/15/94, effective 1/1195.] Repealed by 05-15-119, filed 7/18/05. effective 7/1/07. 
Statutory Authority: RCW 43.20.050. Later promulgation, see chapter 246-272A WAC. 

246-272-09501 Location. [Statutory Authority: RCW 43.20.050. 94-09-025. § 246-272-09501, filed 4/15/94, effective 
1 /1/95.] Repealed by 05-15-119. filed 7/18/05. effective 7/1107. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-100 Minimum land area requirement. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258), § 246-272-100. 
filed 12/23/91, effective 1/23/92; 91-02-051(Order1248). recodified as§ 246-272-100. filed 12/27/90. effective 
1/31/91; 83-13-014 (Order 259), § 248-96-090, filed 6/3/83; Order 101. § 248-96-090, filed 6/10/74.] Repealed by 
94-09-025, filed 4/15/94. effective 1/1195. Statutory Authority: RCW 43.20.050. 

246-272-110 Determination of site characteristics. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258). § 246-272-
110, filed 12/23/91, effective 1/23/92; 91-02-051 (Order 1248), recodified as§ 246-272-110, filed 12/27/90. 
effective 1/31/91; 83-13-014 (Order 259). § 248-96-094, filed 6/3/83.] Repealed by 94-09-025, filed 4/15/94. 
effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-11001 Soil and site evaluation. [Statutory Authority: RCW 43.20.050. 94-09-025. § 246-272-11001, filed 4/15/94, 
effective 1/1/95.] Repealed by 05-15-119. filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 43.20 050. 
Later promulgation, see chapter 246-272A WAC. 

246-272-11501 Design. [Statutory Authority: RCW 43.20.050. 94-09-025. § 246-272-11501, filed 4/15/94. effective 
1/1/95.J Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 43.20.050. Later 
promulgation. see chapter 246-272A WAC. 

246-272-120 Subdivision and individual site review. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258). § 246-272-
120, filed 12/23/91, effective 1/23/92; 91-02-051(Order1248), recodified as§ 246-272-120, filed 12/27/90. 
effective 1/31/91; 83-13-014 (Order 259). § 248-96-095. filed 6/3/83; Order 101. § 248-96-095, filed 
6/10/74.] Repealed by 94-09-025. filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 
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246-272-12501 Holding tank sewage systems. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-12501, filed 4/15/94, 
effective 1/1195.] Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 43.20.050. 
Later promulgation, see chapter 246-272A WAC. 

246-272-130 Larger tract requirements. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258), § 246-272-130, filed 
12/23/91, effective 1/23/92; 91-02-051 (Order 1248), recodified as§ 246-272-130, filed 12/27/90, effective 
1/31/91; 83-13-014 (Order 259), § 248-96-096, filed 6/3/83; Order 101, § 248-96-096, filed 6/10/74.] Repealed by 
94-09-025, filed 4/15/94, effective 111195. Statutory Authority: RCW 43.20.050. 

246-272-13501 Installation. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-13501, filed 4/15/94, effective 
1/1/95.] Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-140 Location. [Statutory Authority: RCW 43.20.050. 91-02-051(Order1248), recodified as§ 246-272-140, filed 
12/27/90, effective 1/31/91; 83-13-014 (Order 259), § 248-96-100, filed 6/3/83; Order 101, § 248-96-100, filed 
6/10/74.] Repealed by 94-09-025, filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-14501 Inspection. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-14501, filed 4/15/94, effective 
111/95.] Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-150 Design. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258), § 246-272-150, filed 12/23/91, effective 
1/23/92; 91-02-051 (Order 1248), recodified as§ 246-272-150, filed 12/27/90, effective 1/31/91. Statutory 
Authority: 1989 c 349. 89-21-026 (Order 332), § 248-96-110, filed 10/10/89, effective 11/10/89. Statutory 
Authority: RCW 43.20.050. 83-13-014 (Order 259), § 248-96-110, filed 6/3/83; Order 101, § 248-96-110, filed 
6/10/74.] Repealed by 94-09-025, filed 4/15/94, effective 111/95. Statutory Authority: RCW 43.20.050. 

246-272-15501 Operation and maintenance. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-15501, filed 4/15/94, 
effective 1/1/95.] Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 43.20.050. 
Later promulgation, see chapter 246-272A WAC. 

246-272-160 Repair of failures along marine shorelines. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258), § 246-
272-160, filed 12/23/91, effective 1/23/92; 91-02-051(Order1248), recodified as§ 246-272-160, filed 12/27/90, 
effective 1/31/91. Statutory Authority: 1989 c 349. 89-21-026 (Order 332), § 248-96-120, filed 10/10/89, effective 
11/10/89.] Repealed by 94-09-025, filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-16501 Repair of failures. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-16501, filed 4/15/94, effective 
1/1/95.] Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-170 Marine expansions. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258), § 246-272-170, filed 12/23/91, 
effective 1/23/92; 91-02-051 (Order 1248), recodified as§ 246-272-170, filed 12/27/90, effective 1/31/91. 
Statutory Authority: 1989 c 349. 89-21-026 (Order 332), § 248-96-125, filed 10/10/89, effective 
11/10/89.] Repealed by 94-09-025, filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-17501 Expansions. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-17501, filed 4/15/94, effective 
1 /1/95.] Repealed by 05-15-119, filed 7/18/05, effective 7/1107. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-180 Designer program. [Statutory Authority: RCW 43.20.050. 91-02-051 (Order 1248), recodified as§ 246-272-180, 
filed 12/27/90, effective 1/31/91; 83-13-014 (Order259), § 248-96-130, filed 6/3/83; Order 101, § 248-96-130, filed 
6/10/74.] Repealed by 94-09-025, filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-18501 Abandonment. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-18501, filed 4/15/94, effective 
1 /1/95.] Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-190 Inspection. [Statutory Authority: RCW 43.20.050. 92-02-019 (Order 2258), § 246-272-190, filed 12/23/91, 
effective 1/23/92; 91-02-051 (Order 1248), recodified as§ 246-272-190, filed 12/27/90, effective 1/31/91; 83-13-
014 (Order 259), § 248-96-140, filed 6/3/83; Order 101, § 248-96-140, filed 6/10/74.] Repealed by 94-09-025, 
filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-19501 Septage management. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-19501, filed 4/15/94, effective 
1 /1/95.] Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-200 Appeals. [Statutory Authority: RCW 43.20.050. 91-02-051 (Order 1248), recodified as§ 246-272-200, filed 
12/27/90, effective 1/31/91; 83-13-014 (Order 259), § 248-96-150, filed 6/3/83.] Repealed by 94-09-025, filed 
4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-20501 Developments, subdivisions, and minimum land area requirements. [Statutory Authority: RCW 43.20.050. 94-09-
025, § 246-272-20501, filed 4/15/94, effective 1/1/95.] Repealed by 05-15-119, filed 7/18/05, effective 7/1/07. 
Statutory Authority: RCW 43.20.050. Later promulgation, see chapter 246-272A WAC. 

246-272-210 Waiver of state regulations. [Statutory Authority: RCW 43.20.050. 91-02-051 (Order 1248), recodified as§ 246-
272-210, filed 12/27/90, effective 1/31/91; 83-13-014 (Order 259), § 248-96-160, filed 6/3/83; Order 101. § 248-
96-160, filed 6/10/74.] Repealed by 94-09-025, filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 
43.20.050. 

246-272-21501 Areas of special concern. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-21501, filed 4/15/94, 
effective 1/1/95.] Repealed by OQ-15-119, filed 7/18/05, effective 9/15/05. Statutory Authority: RCW 43.20.050. 
Later promulgation, see chapter 246-272A WAC. 

246-272-220 Disposal of septic tank waste. [Statutory Authority: RCW 43.20.050. 91-02-051 (Order 1248), recodified as§ 246-
272-220, filed 12/27/90, effective 1/31/91; Order 101, § 248-96-170, filed 6/10/74.] Repealed by 94-09-025, filed 
4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-22501 Certification of designers, installers, pumpers, inspectors, and maintenance personnel. [Statutory Authority: RCW 
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43.20.050. 94-09-025, § 246-272-22501, filed 4/15/94, effective 1 /1 /95.] Repealed by 05-15-119, filed 7/18/05, 
effective 7/1/07. Statutory Authority: RCW 43.20.050. Later promulgation, see chapter 246-272A WAC. 

246-272-230 Installer requirements. [Statutory Authority: RCW 43.20.050. 91-02-051(Order1246), recodified as§ 246-272-
230, filed 12/27/90, effective 1/31/91; 83-13-014 (Order 259), § 248-96-175, filed 6/3/83; Order 101, § 248-96-
175, filed 6/10/74.] Repealed by 94-09-025, filed 4/15/94, effective 1/1/95. Statutory Authority: RCW 43.20.050. 

246-272-23501 Technical review committee. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-23501, filed 4/15/94, 
effective 1/1/95.] Repealed by 05-15-119, filed 7/18/05, effective 9/15/05. Statutory Authority: RCW 43.20.050. 
Later promulgation, see chapter 246-272A WAC. 

246-272-240 State advisory committee. [Statutory Authority: RCW 43.20.050. 91-02-051 (Order 1246), recodified as§ 246-
272-240, filed 12/27/90, effective 1/31/91; 83-13-014 (Order 259), § 248-96-180, filed 6/3/83; Order 101, § 248-
96-180, filed 6/10/7 4.] Repealed by 94-09-025, filed 4/15/94, effective 1 /1 /95. Statutory Authority: RCW 
43.20.050. 

246-272-24001 State advisory committee. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-24001, filed 4/15/94, 
effective 1/1195.] Repealed by 05-15-119, filed 7/18/05, effective 9/15/05. Statutory Authority: RCW 43.20.050. 
Later promulgation, see chapter 246-272A WAC. 

246-272-25001 Waiver of state regulations. [Statutory Authority: RCW 43.20.050. 95-09-018, § 246-272-25001, filed 4/11/95, 
effective 5/12/95; 94-09-025, § 246-272-25001, filed 4/15/94, effective 111/95.] Repealed by 05-15-119, filed 
7/18/05, effective 9/15/05. Statutory Authority: RCW 43.20.050. Later promulgation, see chapter 246-272A WAC. 

246-272-26001 Enforcement. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-26001, filed 4/15/94, effective 
111/95.] Repealed by 05-15-119, filed 7/18/05, effective 9/15/05. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

246-272-27001 Notice of decision -- Adjudicative proceeding. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-27001, 
filed 4/15/94, effective 1 /1 /95.] Repealed by 05-15-119, filed 7/18/05, effective 9/15/05. Statutory Authority: RCW 
43.20.050. Later promulgation, see chapter 246-272A WAC. 

246-272-28001 Severability. [Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-28001, filed 4/15/94, effective 
1/1/95.] Repealed by 05-15-119, filed 7/18/05, effective 9/15/05. Statutory Authority: RCW 43.20.050. Later 
promulgation, see chapter 246-272A WAC. 

(Effective Until July 1, 2007.) 
WAC 246-272-00101 Purpose, objectives, and authority. (1) The purpose of this chapter is to protect 
the public health by minimizing: 

(a) The potential for public exposure to sewage from on-site sewage systems; and 

(b) Adverse effects to public health that discharges from on-site sewage systems may have on ground 
and surface waters. 

(2) This chapter regulates the location, design, installation, operation, maintenance, and monitoring of on
site sewage systems to: 

(a) Achieve long-term sewage treatment and effluent disposal; and 

(b) Limit the discharge of contaminants to waters of the state. 

(3) This chapter is adopted by the state board of health in accordance with the authority granted in RCW 
43.20.050 to establish minimum requirements for the department of health, and local boards of health 
whether or not they choose to adopt local regulations. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-00101, filed 4/15/94, effective 1/1/95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-00501 Administration. The local health officers and the department shall administer this 
chapter under the authority and requirements of chapters 70.05, 70.08, 70.46, and 43.70 RCW. Under RCW 
70.05.060(7), fees may be charged for this administration. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-00501, filed 4/15/94, effective 1/1 /95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-01001 Definitions. "Additive" means a commercial product added to an on-site sewage 
system intended to affect performance or aesthetics of an on-site sewage system. 

"Alternative system" means an on-site sewage system other than a conventional gravity system or 
conventional pressure distribution system. Properly operated and maintained alternative systems provide 
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equivalent or enhanced treatment performance as compared to conventional gravity systems. 

"Approved" means a written statement of acceptability, in terms of the requirements in this chapter, 
issued by the local health officer or the department. 

"Approved list" means "List of Approved Systems and Products," developed annually and maintained 
by the department and containing the following: 

List of proprietary devices approved by the department; 

List of specific systems meeting treatment standard 1 and treatment standard 2; 

List of experimental systems approved by the department; 

List of septic tanks, pump chambers, and holding tanks approved by the department. 

"Area of special concern" means an area of definite boundaries delineated through public process, 
where a local health officer, or the department in consultation with the health officer, determines additional 
requirements for on-site sewage systems may be necessary to reduce potential failures, or minimize 
negative impact of on-site systems upon public health. 

"Cesspool" means a pit receiving untreated sewage and allowing the liquid to seep into the surrounding 
soil or rock. 

"Conforming system" means any on-site sewage system, except an experimental system, meeting any 
of the following criteria: 

Systems in full compliance with new construction requirements under this chapter; or 

Systems approved, installed, and operating in accordance with requirements of previous editions of this 
chapter; or 

Systems or repairs permitted through departmental concurrence by the waiver process which assure 
public health protection by higher treatment performance or other methods. 

"Conventional gravity system" means an on-site sewage system consisting of a septic tank and a 
subsurface soil absorption system with gravity distribution of the effluent. 

"Conventional pressure distribution system" means an on-site sewage system consisting of a septic 
tank and a subsurface soil absorption system with pressure distribution of the effluent. Design, operation 
and maintenance, and performance monitoring are described by "Guidelines for Pressure Distribution 
Systems" by the Washington state department of health. 

"Covenant" means a recorded agreement stating certain activities and/or practices are required or 
prohibited. 

"Cuts and/or banks" means any naturally occurring or artificially formed slope greater than one hundred 
percent (forty-five degrees) and extending vertically at least five feet from the toe of the slope to the top of 
the slope as follows: 

~-------~----·--··--·---------·------------r-·---------·-··--·--·--------

'-,L45· I 

5 feet 
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"Designer" means a person who matches site and soil characteristics with appropriate on-site sewage 
technology. 

"Development" means the creation of a residence, structure, facility, mobile home park, subdivision, 
planned unit development, site, area, or any activity resulting in the production of sewage. 

"Department" means the Washington state department of health. 

"Disposal component" means a subsurface absorption system (SSAS) or other soil absorption system 
receiving septic tank or other pretreatment device effluent and transmitting it into original, undisturbed soil. 

"Effluent" means liquid discharged from a septic tank or other on-site sewage system component. 

"Engineer" means a person who is licensed and in good standing under chapter 18.43 RCW. 

"Expansion" means a change in a residence, facility, site, or use that: 

Causes an on-site sewage system to exceed its existing treatment or disposal capability, for example, 
when a residence is increased from two to three bedrooms or a change in use from an office to a restaurant; 
or 

Reduces the treatment or disposal capability of the existing on-site sewage system or the reserve area, 
for example, when a building is placed over a reserve area. 

"Experimental system" means any alternative system: 

Without design guidelines developed by the department; or 

A proprietary device or method which has not yet been evaluated and approved by the department. 

"Failure" means a condition of an on-site sewage system that threatens the public health by 
inadequately treating sewage or by creating a potential for direct or indirect contact between sewage and the 
public. Examples of failure include: 

Sewage on the surface of the ground; 

Sewage backing up into a structure caused by slow soil absorption of septic tank effluent; 

Sewage leaking from a septic tank, pump chamber, holding tank, or collection system; 

Cesspools or seepage pits where evidence of ground water or surface water quality degradation exists; 

Inadequately treated effluent contaminating ground water or surface water; or 

Noncompliance with standards stipulated on the permit. 

"Ground water" means a subsurface water occupying the zone of saturated soil, permanently, 
seasonally, or as the result of the tides. Indications of ground water may include: 

Water seeping into or standing in an open excavation from the soil surrounding the excavation. 

Spots or blotches of different color or shades of color interspersed with a dominant color in soil, 
commonly referred to as mottling. Mottling is a historic indication for the presence of ground water caused by 
intermittent periods of saturation and drying, and may be indicative of poor aeration and impeded drainage. 
Also see "water table." 

"Holding tank sewage system" means an on-site sewage system which incorporates a holding tank, 
the services of a sewage pumper/hauler, and the off-site treatment and disposal for the sewage generated. 
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"Industrial wastewater" means the water or liquid carried waste from an industrial process. These 
wastes may result from any process or activity of industry, manufacture, trade or business, from the 
development of any natural resource, or from animal operations such as feedlots, poultry houses, or dairies. 
The term includes contaminated storm water and leachate from solid waste facilities. 

"Installer" means a qualified person approved by a local health officer to install or repair on-site sewage 
systems or components. 

"Large on-site sewage system (LOSS)" means any on-site sewage system with design flows, at any 
common point, greater than three thousand five hundred gallons per day. 

"Local health officer" means the health officer of the city, county, or city-county health department or 
district within the state of Washington, or a representative authorized by and under the direct supervision of 
the local health officer, as defined in chapter 70.05 RCW. 

"May" means discretionary, permissive, or allowed. 

"On-site sewage system (OSS)" means an integrated arrangement of components for a residence, 
building, industrial establishment or other places not connected to a public sewer system which: 

Convey, store, treat, and/or provide subsurface soil treatment and disposal on the property where it 
originates, upon adjacent or nearby property; and 

Includes piping, treatment devices, other accessories, and soil underlying the disposal component of the 
initial and reserve areas. 

"Ordinary high-water mark" means the mark on lakes, streams, and tidal waters, found by examining 
the beds and banks and ascertaining where the presence and action of waters are so common and usual, 
and so long continued in all ordinary years, as to mark upon the soil a character distinct from that of the 
abutting upland with respect to vegetation, as that condition exists on the effective date of this chapter, or as 
it may naturally change thereafter. The following definitions apply where the ordinary high-water mark 
cannot be found: 

The ordinary high-water mark adjoining marine water is the elevation at mean higher high tide; and 

The ordinary high-water mark adjoining freshwater is the line of mean high water. 

"Person" means any individual, corporation, company, association, society, firm, partnership, joint stock 
company, or any governmental agency, or the authorized agents of any such entities. 

"Planned unit development" means a development characterized by a unified site design, clustered 
residential units and/or commercial units, and areas of common open space. 

"Pressure distribution" means a system of small diameter pipes equally distributing effluent throughout 
a trench or bed, as described in the "Guidelines for Pressure Distribution Systems" by the department. Also 
see "conventional pressure distribution." 

"Proprietary device or method" means a device or method classified as an alternative system, or a 
component thereof, held under a patent, trademark or copyright. 

"Public sewer system" means a sewerage system: 

Owned or operated by a city, town, municipal corporation, county, or other approved ownership 
consisting of a collection system and necessary trunks, pumping facilities and a means of final treatment 
and disposal; and 

Approved by or under permit from the department of ecology, the department of health and/or a local 
health officer. 

"Pumper" means a person approved by the local health officer to remove and transport wastewater or 
septage from on-site sewage systems. 
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"Repair" means restoration, by reconstruction or relocation, or replacement of a failed on-site sewage 
system. 

"Reserve area" means an area of land approved for the installation of a conforming system and 
dedicated for replacement of the OSS upon its failure. 

"Residential sewage" means sewage having the constituency and strength typical of wastewater from 
domestic households. 

"Restrictive layer" means a stratum impeding the vertical movement of water, air, and growth of plant 
roots, such as hardpan, claypan, fragipan, caliche, some compacted soils, bedrock and unstructured clay 
soils. 

"Seepage pit" means an excavation more than three feet deep where the sidewall of the excavation is 
designed to dispose of septic tank effluent. Seepage pits may also be called "dry wells." 

"Septage" means the mixture of solid wastes, scum, sludge, and liquids pumped from within septic 
tanks, pump chambers, holding tanks, and other OSS components. 

"Septic tank" means a watertight pretreatment receptacle receiving the discharge of sewage from a 
building sewer or sewers, designed and constructed to permit separation of settleable and floating solids 
from the liquid, detention and anaerobic digestion of the organic matter, prior to discharge of the liquid. 

"Sewage" means any urine, feces, and the water carrying human wastes, including kitchen, bath, and 
laundry wastes from residences, buildings, industrial establishments or other places. For the purposes of 
these regulations, "sewage" is generally synonymous with domestic wastewater. Also see "residential 
sewage." 

"Shall" means mandatory. 

"Soil log" means a detailed description of soil characteristics providing information on the soil's capacity 
to act as an acceptable treatment and disposal medium for sewage. 

"Soil type" means a numerical classification of fine earth particles and coarse fragments as described in 
WAC 246-272-11001 (2)(e). 

"Subdivision" means a division of land or creation of lots or parcels, described under chapter 58.17 
RCW, now or as hereafter amended, including both long and short subdivisions, planned unit developments, 
and mobile home parks. 

"SSAS" or "subsurface soil absorption system" means a system of trenches three feet or less in 
width, or beds between three and ten feet in width, containing distribution pipe within a layer of clean gravel 
designed and installed in original, undisturbed soil for the purpose of receiving effluent and transmitting it 
into the soil. 

"Surface water" means any body of water, whether fresh or marine, flowing or contained in natural or 
artificial unlined depressions for significant periods of the year, including natural and artificial lakes, ponds, 
springs, rivers, streams, swamps, marshes, and tidal waters. 

"Table VI repair" means a repair or replacement of an existing on-site sewage system which, because 
of site limitations, must utilize treatment standards shown in Table VI in lieu of compliance with new 
construction requirements for vertical separation and/or horizontal set back from surface waters or drinking 
water wells or springs. 

"Treatment standard 1" means a thirty-day average of less than 10 milligrams per liter of biochemical 
oxygen demand (five-day BODs), 10 milligrams per liter of total suspended solids (TSS ), and a thirty-day 
geometric mean of less than 200 fecal coliform per 100 milliliters. 

"Treatment standard 2" means a thirty-day average of less than 10 milligrams per liter of biochemical 
oxygen demand (five-day 8005), 10 milligrams per liter of total suspended solids (TSS), and a thirty-day 
geometric mean of less than 800 fecal coliform per 100 milliliters. 
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"Unit volume of sewage" means: 

A single family residence; 

A mobile home site in a mobile home park; or 

Four hundred fifty gallons of sewage per day where the proposed development is not single family 
residences or a mobile home park. 

"Vertical separation" means the depth of unsaturated, original, undisturbed soil of soil types 1 B-6 
between the bottom of a disposal component and the highest seasonal water table, a restrictive layer, or soil 
type 1 A, as illustrated below by the profile drawing of a subsurface soil absorption system: 

"Water table" means the upper surface of the ground water, whether permanent or seasonal. Also see 
"ground water." 

"Wave barrier" means a bulkhead of adequate height and construction protecting the immediate area of 
on-site sewage system components from wave action. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-01001, filed 4/15/94, effective 1/1/95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-09001 Permits for OSS under three thousand five hundred gallons per day. (1) Prior to 
beginning the construction process, a person proposing the installation, repair, modification, connection to, 
or expansion of an OSS, shall develop and submit the following to the local health officer and obtain 
approval: 

(a) General information including: 

(i) Name and address of the property owner and the applicant at the head of each page of submission; 

(ii) Parcel number and address, if available, of the site; 

(iii) Source of drinking water supply; 
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(iv) Identification if the property is within the boundaries of a recognized sewer utility; 

(v) Size of the parcel; 

(vi) Type of permit for which application is being made, for example, new installation, repair, expansion, 
alteration, or operational; 

(vii) Source of sewage, for example, residential, restaurant, or other type of business; 

(viii) Location of utilities; 

(ix) Name of the site evaluator; 

(x) Name of the designer; 

(xi) Date of application; and 

(xii) Signature of applicant. 

(b) The soil and site evaluation as specified under WAC 246-272-11001(2). 

(c) A complete, detailed, and dimensional site plan including: 

(i) Designated areas for the proposed initial system and the reserve area; 

(ii) The location of all soil logs and other soil tests for the OSS; 

(iii) General topography and/or slope of the site; 

(iv) Site drainage characteristics; 

(v) The location of existing and proposed encumbrances affecting system placement, including legal 
access documents if any component of the OSS is not on the lot where the sewage is generated; and 

(vi) An arrow indicating north. 

(d) A detailed system design meeting the requirements under WAC 246-272-1i501 including: 

(i) A dimensional drawing showing the location of components of the proposed OSS, and the system 
designed for the reserve area if reserve site characteristics differ significantly from the initial area; 

(ii) Vertical cross-section drawings showing: 

(A) The depth of the disposal component, the vertical separation, and depth of soil cover; and 

(B) Other OSS components constructed at the site. 

(iii) Calculations and assumptions supporting the proposed design, including: 

(A) Soil type; 

(B) Hydraulic loading rate in the disposal component; and 

(C) System's maximum daily flow capacity. 

(e) Such additional information as deemed necessary by the local health officer. 

(2) The local health officer may develop the required information specified in subsection (1) of this section 
if authorization for such actions is included in local regulations. 

(3) The local health officer shall: 
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(a) Issue a permit when the information submitted under subsection (1) of this section meets the 
requirements contained in this chapter and in local regulations; 

(b) Identify the permit as a new installation, repair, expansion, modification, or operational permit; 

(c) Specify the expiration date on the permit; 

(d) Include a reminder on the permit application of the applicant's right of appeal; and 

(e) State the period of validity and the date and conditions of renewal when requiring operational permits 
to be obtained and retained; 

(4) The local health officer may revoke or deny a permit for due cause. Examples include, but are not 
limited to: 

(a) Development or continued use of an ass that threatens the public health; 

(b) Misrepresentation or concealment of material fact in information submitted to the local health officer; 
or 

(c) Failure to meet conditions of the permit or the regulations. 

(5) Before the local health officer issues a permit for the installation of an ass to serve more than one 
development, the applicant shall show: 

(a) An approved public entity owning or managing the ass in perpetuity; or 

(b) An arrangement with a management entity acceptable to the local health officer, recorded in 
covenant, lasting until the on-site system is no longer needed, and containing, but not limited to: 

(i) A legal easement allowing access for construction, operation and maintenance, and repair of the ass; 
and 

(ii) Identification of an adequate financing mechanism to assure the funding of operation, maintenance, 
and repair of the ass. 

(6) The local health officer shall not delegate the authority to issue permits. 

(7) The local health officer may stipulate additional requirements for a particular permit if necessary for 
public health protection. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-09001, filed 4/15/94, effective 1/1/95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-09501 Location. (1) Persons shall design and install ass to meet the minimum horizontal 
separations shown in Table I, Minimum Horizontal Separations: 
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TABLE I 

MINIMUM HORIZONTAL SEPARATIONS 

From septic tank, 
holding tank, From building 

From edge of containment sewer, collection, 
disposal vessel, pump and non-
component and chamber, and perforated 

Items requiring setback reserve area distribution box distribution line 1 

Nonpublic well or suction line 100 ft. 50 ft. 50 ft. 

Public drinking water well 100 ft. I 00 ft. 100 ft. 

Public drinking water spring3 200 ft. 200 ft. 100 ft. 

Spring or surface water used as drinking water 100 ft. 50 ft. 50 ft. 
, 3 

source-· 

Pressurized water supply line4 10 ft. I 0 ft. 10 ft. 

Properly decommissioned well 5 10 ft. NIA NIA 
Surface water3 

Marine water 100 ft. 50 ft. I 0 ft. 

Fresh water 100 ft. 50 ft. I 0 ft. 

Building foundation 10 ft. 6 5 ft 6 2 ft. 

Property or easement line6 5ft. 5ft. NIA 
Interceptor I curtain drains/ drainage ditches 

Down-gradient7 30 ft. 5ft. NIA 
Up-gradient 7 10 ft. NIA NIA 

Down-gradient cuts or banks with at least 5 ft. of 25 ft. NIA NIA 
original, undisturbed soil above a restrictive layer 
due to a structural or textural change 

Down-gradient cuts or banks with at least 5 ft. of 50 ft. NIA NIA 
original, undisturbed soil above a restrictive layer 
due to a structural or textural change 

1 "Building sewer" as defined by the most current edition of the Uniform Plumbing Code. "Nonperforated distribution" includes pressure sewer 
transport lines. 

2 If surface water is used as a public drinking water supply, the designer shall locate the OSS outside of the required sanitary control area . 

.1 Measured from the ordinary high-water mark. 
4 The local health ot1icer may approve a sewer transport line within ten feet ofa water supply line if the sewer line is constructed in accordance 

with section 2.4 of the department of ecology's "Criteria For Sewage Works Design." revised October 1985, or equivalent. 

s Before any component can be placed within one hundred feet of a well. the designer shall submit a "decommissioned water well report" 
provided by a licensed well driller, which verifies that appropriate decommissioning procedures noted in chapter 173-160 WAC were 
followed. Once the well is properly decommissioned, it no longer provides a potential conduit to ground water, but septic tanks. pump 
chambers, containment v·essels, or distribution boxes should not be placed directly over the site. 

'' The local health ot1icer may allow a reduced horizontal separation to not less than two feet where the property line. easement line. or building 
foundation is up-gradient. 

7 The item is down-gradient when liquid will flow toward it upon encountering a water table or a restrictive layer. The item is up-gradient 
when liquid will flow away from it upon encountering a water table or rcstrictiv·e layer. 

(2) Where any condition indicates a greater potential for contamination or pollution, the local health officer 
or the department may increase the minimum horizontal separations. Examples of such conditions include 
excessively permeable soils, unconfined aquifers, shallow or saturated soils, dug wells, and improperly 
abandoned wells. 

Page 12 



Washington State Department of Health 
On-Site Rules - Chapter 246-272 WAC (as of September 15, 2005) 

(3) The horizontal separation between an OSS disposal component and an individual water well, spring, 
or surface water can be reduced to a minimum of seventy-five feet, by the local health officer, and be 
described as a "conforming" system upon signed approval by the health officer if the applicant 
demonstrates: 

(a) Adequate protective site specific conditions, such as physical settings with low hydro-geologic 
susceptibility from contaminant infiltration. Examples of such conditions include evidence of confining layers 
and or aquatards separating potable water from the OSS treatment zone, excessive depth to ground water, 
down-gradient contaminant source, or outside the zone of influence; or 

(b) Design and proper operation of an OSS system assuring enhanced treatment performance beyond 
that accomplished by meeting the vertical separation and effluent distribution requirements described in 
WAC 246-272-11501 (2)(f) Table IV; or 

(c) Evidence of protective conditions involving both (a) and (b) of this subsection. 

(4) Persons shall design and/or install disposal components only where: 

(a) The slope is less than forty-five percent (twenty-four degrees); 

(b) The area is not subject to: 

(i) Encroachment by buildings or construction such as placement of swimming pools, power poles and 
underground utilities; 

(ii) Cover by impervious material; 

(iii) Vehicular traffic; or 

(iv) Other activities adversely affecting the soil or the performance of the OSS. 

(c) Sufficient reserve area for replacement exists to treat and dispose one hundred percent of the design 
flow; 

(d) The land is stable; and 

(e) Surface drainage is directed away from the site. 

(5) A local health officer may allow expansion of an existing on-site sewage system adjacent to a marine 
shoreline that does not meet the minimum horizontal separation between the disposal component and the 
ordinary high water mark required by WAC 2__4_\2_·21'.2-09501 Table I, provided that: 

(a) The system meets all requirements of WAC 246-272-11501; 

(b) The system complies with all other requirements of WAC 246-271.:Q§J_?_Q..1 and 246-272-17§.Q.L 

(c) Horizontal separation between the disposal component and the ordinary high water mark is fifty feet 
or greater; and 

(d) Vertical separation is three feet or greater with a conventional gravity drainfield, or two feet or greater 
with a conventional pressure distribution drainfield. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-09501, filed 4/15/94, effective 1/1/95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-11001 Soil and site evaluation. (1) The local health officer or department shall permit only 
engineers, qualified designers and soil scientists to perform soil and site evaluations. 

(2) The person evaluating the soil and site shall: 

(a) Record: 
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(i) A sufficient number of soil logs to evaluate conditions within: 

(A) The initial disposal component; and 

(B) The reserve area. 

(ii) The ground water conditions, the date of the observation, and the probable maximum height; 

(iii) The topography of the site; 

(iv) The drainage characteristics of the site; 

(v) The existence of structurally deficient soils subject to major wind or water erosion events such as slide 
zones and dunes; 

(vi) The existence of designated flood plains; and 

(vii) The location of existing encumbrances affecting system placement, such as: 

(A) Wells and suction lines; 

(B) Water sources and supply lines; 

(C) Surface water; 

(D) Abandoned wells; 

(E) Outcrops of bedrock and restrictive layers; 

(F) Buildings; 

(G) Property lines and lines of easement; 

(H) Interceptors such as footing drains, curtain drains and drainage ditches; 

(I) Cuts, banks, and fills; 

(J) Driveways and parking areas; 

(K) Existing OSS; and 

(L) Underground utilities. 

(b) Use the soil and site evaluation procedures and terminology in accordance with chapter 3 and 
Appendix A of the "Design Manual: On-site Wastewater Treatment and Disposal Systems," United States 
Environmental Protection Agency, EPA-625/1-80-012, October, 1980, except where modified by, or in 
conflict, with this chapter (available upon written request to the department); 

(c) Use the soil names and particle size limits of the United States Department of Agriculture Soil 
Conservation Service classification system; 

(d) Determine texture, structure, compaction and other soil characteristics that affect the treatment and 
water movement potential of the soil by using normal field and/or laboratory procedures such as particle size 
analysis; and 

(e) Classify the soil as in Table II, Soil Textural Classification: 
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TABLE II 

SOIL TEXTURAL CLASSIFICATION 

Soil Type 

IA 

lB 

2A 

2B 

3 

4 

5 

6 

Unsuitable 
for treatment 
or disposal 

Soil Textural Classifications 

Very gravelly 1 coarse sands or coarser. All 
extremely gravelly2 soils. 

Very gravelly medium sand, very gravelly 
fine sand, very gravelly very fine sand, 
very gravelly loamy sands. 

Coarse sands (also includes ASTM C-33 
sand). 

Medium sands. 

Fine sands, loamy coarse sands, loamy 
medium sands. 

Very fine sands, loamy fine sands, loamy 
very fine sands, sandy loams, loams. 

Silt loams, that are porous and have well 
developed structure. 

Other silt loams, sandy clay loams, clay 
loams, silty clay loams. 

Sandy clay, clay, silty clay, and strongly 
cemented or firm soils. 

I Very Gravelly~> 35% and <60% gravel and coarse fragments. by volume. 

2 Extremely Gravelly~ >60% gravel and coarse fragments. by volume. 

(3) The owner of the property or his agent shall: 

(a) Prepare the soil log excavation to: 

(i) Allow examination of the soil profile in its original position by: 

(A) Excavating pits of sufficient dimensions to enable observation of soil characteristics by visual and 
tactile means to a depth three feet deeper than the anticipated bottom of the disposal component; or 

(B) Stopping at a shallower depth if a water table or restrictive layer is encountered; and 

(ii) Allow determination of the soil's texture, structure, color, bulk density or compaction, water absorption 
capabilities or permeability, and elevation of the highest seasonal water table; and 

(b) Assume responsibility for constructing and maintaining the soil log excavation in a manner to reduce 
potential for physical injury by: 

(i) Placing excavated soil no closer than two feet of the excavation; 

(ii) Providing a ladder, earth ramp or steps for safe egress to a depth of four feet, then scoop out a 
portion from the floor to gain the additional two foot depth necessary to observe the six feet of soil face, 
however the scooped portion is not to be entered; 

(iii) Provide a physical warning barrier around the excavation's perimeter; and 

(iv) Fill the excavation upon completion of the soil log. 
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(4) The local health officer: 

(a) Shall render a decision on the height of the water table within twelve months of receiving the 
application under precipitation conditions typical for the region; 

(b) May require water table measurements to be recorded during months of probable high-water table 
conditions, if insufficient information is available to determine the highest seasonal water table; 

(c) May require any other soil and site information affecting location, design, or installation; and 

(d) May reduce the required number of soil logs for OSS serving a single family residence if adequate 
soils information has previously been developed. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-11001, filed 4/15/94, effective 1/1/95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-11501 Design. (1) The local health officer shall require that on-site sewage systems be 
designed only by engineers or qualified designers, except: 

(a) Where at the discretion of the local health officer a resident owner of the single family residence is 
allowed to design a system for that residence; or 

(b) The local health officer performs the soil and site evaluation and develops the design. 

(2) The local health officer and the department shall require the following design criteria: 

(a) All the sewage from the building served is directed to the OSS; 

(b) Drainage from the surface, footing drains, roof drains, and other nonsewage drains is prevented from 
entering the OSS and the area where the OSS is located; 

(c) The OSS is designed to treat and dispose of the following flows: 

(i) For single family residences, one hundred twenty gallons per bedroom per day, with a minimum of two 
hundred forty gallons per day, unless technical justification is provided to support calculations using a lower 
design flow; 

(ii) For other facilities, the design flows noted in "Design Manual: On-site Wastewater Treatment and 
Disposal Systems," United States Environmental Protection Agency, EPA-625/1-80-012, October, 1980 
(available upon written request to the department.) If the type of facility is not listed in the EPA design 
manual, design flows from one of the following documents are used: 

(A) "Design Standards for Large On-site Sewage Systems," 1993, Washington state department of health 
(available upon request to the department); or 

(B) "Criteria for Sewage Works Design," revised October 1985, Washington state department of ecology 
(available upon written request to the department of ecology). 

(d) Septic tanks: 

(i) Are included on the approved list under subsection (5)(d) of this section; 

(ii) Have the following minimum liquid capacities: 

(A) For a single family residence use Table Ill, Required Minimum Liquid Volumes of Septic Tanks: 
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TABLE Ill 

REQUIRED MINIMUM LIQUID VOLUMES OF SEPTIC TANKS 

Required minimum liquid 
Number of bedrooms 

::::. 3 

4 

Each additional bedroom 

tank volume in gallons 

900 

1000 

250 

(B) For facilities handling residential sewage, other than one single family residence, one and one-half 
times the daily design flow with a minimum of one thousand gallons; 

(iii) Have clean-out and inspection accesses within twelve inches of finished grade; and 

(iv) Are designed with protection against floatation and ground water intrusion in high ground water 
areas; 

(e) Pump chambers: 

(i) Are included on the approved list under subsection (5)( d) of this section; 

(ii) Have clean-out and inspection accesses at or above finished grade; and 

(iii) Are designed with protection against floatation, ground water intrusion, and surface water inflow in 
high ground water areas; 

(f) Methods for effluent distribution shall correlate to soil types 1A through soil type 6 as described by 
Table IV of this section, except where local regulations approved by the department under WAC 246-272..:: 
020.Q.1 are more stringent: 

TABLE IV 

METHODS OF EFFLUENT DISTRIBUTION FOR SOIL TYPES AND DEPTHS 

VERTICAL SEPARATION 

SOIL <I foot ~I foot to ~ 2 feet to ~ 3 feet 

TYPE < 2 teet < 3 teet 

IA Not Pressure Pressure Pressure 

allowed Distribution Distiibution Distribution 

(see note) 1
'" (see note) 1 (see note) 1 

2A Not Pressure Pressure Pressure 

allowed Dist1ibution Distribution Distribution 

(see note) 1
&' 

lB -6 Not Pressure Pressure Gravity 

allowed Distribution Distribution Dist1ibution 

I&' (see note) -

1 System meeting Treatment Standard 2 required. 
2 Mound systems installed where the original. undisturbed. unsaturated soil 
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depth is between twelve and eighteen inches, require pretreatment by an 
intermittent sand filter. 

(g) SSAS beds are only designed in soil types 2A, 2B, or 3, with a width not exceeding ten feet; 

(h) Designs for conventional gravity systems in type 1A soil are not permitted due to the inadequate 
treatment performance capability of coarse grained soils. However, an exception may be permitted by the 
local health officer if the site meets all of the following criteria: 

(i) System serves a single family residence; 

(ii) The lot size is greater than two and one-half acres; 

(iii) Annual precipitation in the region is less than twenty-five inches per year as described by 
"Washington Climate" published jointly by the Cooperative Extension Service, College of Agriculture, and 
Washington State University (available for inspection at Washington state libraries); 

(iv) The system is located outside all areas of special concern defined by WAC 246-272-21501 (1 ); 

(v) The system is located outside the twelve county Puget Sound water quality authority region; and 

(vi) The geologic conditions beneath the disposal component must satisfy the minimum unsaturated 
depth requirements to ground water identified by interpreting a readable, representative well log. The 
method for determination is described by "Design Guideline for Conventional Gravity Systems In Soil Type 
1," (available upon written request to the department). 

(i) Individual SSAS laterals greater than one hundred feet in length are to use pressure distribution; 

U) OSS having daily design flows between one thousand and three thousand five hundred gallons of 
sewage per day: 

(i) Are located only in soil types 1 - 5; 

(ii) Are located on slopes of less than thirty percent, or seventeen degrees; and 

(iii) Have pressure distribution; 

(k) Conventional gravity systems and conventional pressure distribution system have: 

(i) The calculation of absorption area based upon the design flows in (c) of this subsection and loading 
rates equal to or less than those in Table V, Maximum hydraulic loading rate for residential sewage, and 
applied only to the bottom of the trench of the excavation. 
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SOIL 

TYPE 

IA 

IB 

2A 

2B 

3 

4 

6 

TABLEV 

MAXIMUM HYDRAULIC LOADING RATE 
FOR RESIDENTIAL SEWAGE1 

SOIL TEXTURAL LOADING 
CLASSIFICATION DESCRIPTION RATE 

Very gravelly' coarse sands or 
coarser, extremely gravell/ soils. 

Very gravelly medium sands, very 
gravelly fine sands, very gravelly very 
fine sands, very gravelly loamy sands. 

Coarse sands (includes the ASTM C-
33 sand). 

Medium sands. 

gal./sq. 11./day 

Varies according 
to system selected 
to meet Treatment 
Standard 24 

Varies according 
to soil type of the 
non-gravel 
portion5 

1.2 

1.0 

Fine sands, loamy coarse sands. loamy 0.8 
medium sands. 

Very fine sands, loamy fine sands, 0.6 
loamy very fine sands, sandy loams. 
loams. 

Silt loams that are porous and have 0.45 
well developed structure. 

Other silt loams, sandy clay loams. 0.2 
clay loams, silty clay loams. 

1 Compacted soils. cemented soils, and/or poor soil structure may require a 
reduction of the loading rate or make the soil unsuitable for conventional 
OSS systems. 

2 Very gravelly~> 35% and <60% gravel and coarse fragments. by volume. 
3 Extremely gravelly~ >60% gravel and coarse fragments. by volume. 
4 Due to the highly permeable nature of type I A soil, only alternative systems 

which meet or exceed Treatment Standard 2 can be installed. However, a 
conventional gravity system may be used if it meets all criteria listed under 
(h) of this subsection. The loading rate for these systems is provided in the 
appropriate guideline. 

5 The maximum loading rate listed for the soil described as the nongravel 
portion is to be used for calculating the absorption surface area required. The 
value is to be determined from this table. 

(ii) The bottom of a SSAS shall not be deeper than three feet below the finished grade, except under 
special conditions approved by the local health officer. The depth of such system shall not exceed ten feet 
from the finished grade; 

(iii) The sidewall below the invert of the distribution pipe is located in original, undisturbed soil; 

(iv) Clean gravel, covered with a geotextile; and 

(v) A cover of between six and twenty-four inches of mineral soil containing no greater than ten percent 
organic content over the gravel to preclude accumulation of water over the drainfield. 

(I) For other features, conventional gravity systems shall conform with the "Design Manual: On-site 
Wastewater Treatment and Disposal Systems," United States Environmental Protection Agency, EPA-625/1-
80-012, October, 1980 (available upon written request to the department) except where modified by, or in 
conflict with this section or local regulations. 

(3) When proposing the use of OSS for nonresidential sewage, the designer shall provide to the local 
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health officer: 

(a) Information to show the sewage is not industrial wastewater; 

(b) Information to establish the sewage's strength and identify chemicals found in the sewage that are not 
found in residential sewage; and 

(c) A design providing treatment equal to that required of residential sewage. 

(4) The local health officer or department: 

(a) Shall approve only OSS designs meeting the requirements of this chapter; 

(b) Shall only permit the use of septic tanks, pump chambers, and holding tanks on the approved list 
under subsection (5)(d) of this section; 

(c) Shall not approve designs for: 

(i) Cesspools; 

(ii) Seepage pits, except as allowed for repairs under WAC 246-272-16501 (3); or 

(iii) Conventional gravity systems or conventional pressure distribution systems in soil type 1 A, except 
when an applicant meets all criteria established by subsection (2)(h) of this section. 

(d) May approve a design for the reserve area different than the design approved for the initial OSS, if 
both designs meet the requirements of this chapter for new construction; and 

(e) May allow the hydraulic loading rate calculated for the infiltration surface area in a disposal 
component to include six inches of the SSAS sidewall height for determining design flow where total 
recharge by annual precipitation and irrigation is less than twelve inches per year. 

(5) The department shall: 

(a) Develop and maintain design and construction standards for septic tanks, pump chambers, and 
holding tanks. 

(b) Review septic tanks, pump chambers, and holding tanks, approving those satisfying the design and 
construction standards developed by the department. 

(c) Require an annual report from the manufacturers or distributors of all products on the approved list 
under (d) of this subsection which assures that the product still meets the standards defined in this section, 
before relisting the product. 

(d) Maintain a list of approved septic tanks, pump chambers, holding tanks that meet design and 
construction standards. 

(e) Make periodic checks of products approved under this subsection. 

(6) Persons desiring to manufacture or distribute septic tanks, pump chambers, holding tanks for use in 
an OSS shall: 

(a) Certify the product meets standards for subsection (5)(a) of this section and submit the required 
documentation to the department for approval when: 

(i) The manufacturer or distributor needs initial departmental review and listing to allow permitting by the 
local health officer or department; 

(ii) The department amends the applicable criteria or standards; or 

(iii) The manufacturer or distributor alters the product; 
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(b) Submit an annual report acceptable to the department to retain departmental approval; and 

(c) Pay required fees to the department. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-11501, filed 4/15/94, effective 1 /1 /95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-12501 Holding tank sewage systems. (1) Persons shall not install or use holding tank 
sewage systems for residential development or expansion of residences, whether seasonal or year-round, 
except as set forth under subsection (2) of this section. 

(2) The local health officer may approve installation of holding tank sewage systems only: 

(a) For permanent uses limited to controlled, part-time, commercial usage situations, such as, 
recreational vehicle parks and trailer dump stations. 

(b) For interim uses limited to handling of emergency situations. 

(c) For repairs as permitted under WAC 246-272-16501 (1 )(c)(i). 

(3) A person proposing to use a holding tank sewage system shall: 

(a) Follow established design criteria established by the department; 

(b) Submit a management program to the local health officer assuring ongoing operation and 
maintenance before the local health officer issues the installation permit; and 

( c) Use a holding tank on the current approved list under WAC ;246-272-11501 (5)( d). 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-12501, filed 4/15/94, effective 1/1/95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-13501 Installation. (1) The local health officer and the department shall require approved 
installers to construct OSS, except as noted under subsection (2) of this section. 

(2) The local health officer may allow the resident owner of a single family residence to install the OSS for 
that single family residence when: The OSS is either located on the same lot as the residence or situated on 
adjoining property controlled by the owner and legally listed as an encumbrance. 

(3) The installer described by either subsection (1) or (2) of this section shall: 

(a) Follow the approved design; 

(b) Have the approved design in possession during installation; 

(c) Only install septic tanks, pump chambers, and holding tanks approved by the department; 

(d) Be on the site at all times during the excavation and construction of the OSS; 

(e) Install the OSS to be watertight, except for the disposal component; 

(f) Cover the installation only after the local health officer has given approval to cover; and 

(g) Back fill and grade the site to prevent surface water from accumulating over any component of the 
OSS. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-13501, filed 4/15/94, effective 1/1 /95.] 
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(Effective Until July 1, 2007.) 
WAC 246-272-14501 Inspection. (1) The local health officer shall: 

(a) Visit the OSS site during the site evaluation, construction, or final construction inspection; 

(b) Either inspect the OSS before cover or allow the designer of the OSS to perform the inspection before 
cover if: 

(i) The designer is qualified; and 

(ii) The designer is not also named as installer of the system; and 

(iii) A qualified installer installed the OSS. 

(c) Keep the "as-built" or "record" drawings on file. 

(2) The person responsible for the final construction inspection shall: 

(a) Assure the OSS meets the approved design; and 

(b) Direct the person responsible for final cover of the system to place a permanent marker at finished 
grade where needed to identify the location of the septic tank's first manhole. 

(3) The designer or installer, as directed by the local health officer, upon completion of the OSS shall 
develop and submit a complete and detailed, "as-built" or "record drawing" to both the health officer and the 
OSS owner that include: 

(a) For new OSS, measurements to existing site features enabling the first tank manhole to be easily 
located, and a dimensioned reserve area; and 

(b) For repaired or altered OSS, the new, repaired, or altered components with their relationship to the 
existing system. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-14501, filed 4/15/94. effective 111/95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-15501 Operation and maintenance. (1) The OSS owner is responsible for properly 
operating and maintaining the OSS, and shall: 

(a) Determine the level of solids and scum in the septic tank once every three years; 

(b) Employ an approved pumper to remove the septage from the tank when the level of solids and scum 
indicates that removal is necessary; 

(c) Protect the OSS area and the reserve area from: 

(i) Cover by structures or impervious material; 

(ii) Surface drainage; 

(iii) Soil compaction, for example by vehicular traffic or livestock; and 

(iv) Damage by soil removal and grade alteration; 

(d) Keep the flow of sewage to the OSS at or below the approved design both in quantity and waste 
strength; 

(e) Operate and maintain alternative systems as directed by the local health officer; and 

(f) Direct drains, such as footing or roof drains, away from the area where the OSS is located. 
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(2) The local health officer shall: 

(a) Provide operation and maintenance information to the OSS owner upon approval of any installation, 
repair, or alteration of an OSS; and 

(b) Develop and implement plans to: 

(i) Monitor all OSS performance within areas of special concern; 

(ii) Initiate periodic monitoring of each OSS no later than January 1, 2000, to assure that each OSS 
owner properly maintains and operates the OSS in accordance with this section and in accordance with 
other applicable operation and maintenance requirements. 

(iii) Disseminate relevant operation and maintenance information to OSS owners through effective means 
routinely and upon request; and 

(iv) Assist in distributing educational materials to OSS owners. 

(3) Persons shall not: 

(a) Use or introduce strong bases, acids or chlorinated organic solvents into an OSS for the purpose of 
system cleaning; · 

(b) Use a sewage system additive unless it is specifically approved by the department; or 

(c) Use an OSS to dispose of waste components atypical of residential wastewater. 

(4) The local health officer shall require annual inspections of OSS serving food service establishments 
and may require pumping as needed. 

(5) The local health officer may require the owner of the OSS to: 

(a) Use one or more of the following management methods or another method consistent with the 
following management methods for proper operation and maintenance: 

(i) Obtain and comply with the conditions of a renewable or operational permit; 

(ii) Employ a public entity eligible under Washington state statutes to, directly or indirectly, manage the 
OSS; or 

(iii) Employ a private management entity, guaranteed by a public entity eligible under Washington state 
statutes or sufficient financial resources, to manage the OSS; 

(b) Evaluate any effects the OSS may have on ground water or surface water; and/or 

(c) Dedicate easements for inspections, maintenance, and potential future expansion of the OSS. 

(6) Persons may obtain a handbook with material outlining management methods to achieve proper 
operation, maintenance, and monitoring of OSS from the department one year after the effective date of this 
chapter. 

(7) The local health officer may require installation of observation ports in each individual lateral or bed 
which extend from the bottom of the gravel to the finished grade for monitoring OSS performance. 

[Statutory Authority: RCW 43.20.050. 94-09-025. § 246-272-15501, filed 4/15/94, effective 1/1 /95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-16501 Repair of failures. (1) When an OSS failure occurs, the OSS owner shall: 

(a) Repair or replace the OSS with a conforming system or a Table VI repair either on the: 
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(i) Property served; or 

(ii) Nearby or adjacent property if easements are obtained; or 

(b) Connect the residence or facility to a: 

(i) Publicly owned LOSS; or 

(ii) Privately owned LOSS where it is deemed economically feasible; or 

(iii) Public sewer; or 

(c) Perform one of the following when requirements in (a) or (b) of this subsection are not feasible: 

(i) Use a holding tank; or 

(ii) Obtain a National Pollution Discharge Elimination System or state discharge permit from the 
Washington state department of ecology issued to a public entity or jointly to a public entity and the system 
owner only when the local health officer determines: 

(A) An OSS is not feasible; and 

(B) The only realistic method of final disposal of treated effluent is discharge to the surface of the land or 
into surface water; or 

(iii) Abandon the property. 

(2) Prior to replacing or repairing the effluent disposal component, the OSS owner shall develop and 
submit information required under WAC 2.1§:.27~.:Q9001 (1 ). 

(3) The local health officer shall permit a Table VI repair only when: 

(a) Installation of a conforming system is not possible; and 

(b) Connection to either an approved LOSS or a public sewer is not feasible. 

(4) The person responsible for the design shall locate and design repairs to: 

(a) Meet the requirements of Table VI if the effluent treatment and disposal component to be repaired or 
replaced is closer to any surface water, well, or spring that is not used as a public water source as 
prescribed by the minimum separation required in Table 1 of WAC 246-272-09501(1 ); 
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TABLE VI 

REQUIREMENTS FOR REPAIR OR REPLACEMENT OF 
DISPOSAL COMPONENTS NOT MEETING VERTICAL 

AND HORIZONTAL SEPARATIONS1
•
2 

Vertical Horizontal Separation in Feet1 

Separation in 
< 25 25 - 50 >50-SlOO 

feet 

<l Treatment Treatment Treatment 

Standard 1 Standard 1 Standard 24 

1 - 2 Treatment Treatment Pressure 

Standard 1 Standard 24 Distribution 

>2 Treatment Pressure Pressure 

Standard 24 Distribution Distribution 

1 The treatment standards refer to effluent quality before discharge to 
unsaturated, subsurface soil. 

' The local health officer may permit ASTM C-33 sand to be used as fill to 
prevent direct discharge of treated effluent to ground water, surface water, or 
upon the surface of the ground. 

1 The horizontal separation indicated is the distance between the disposal 
component and the surface water, well, or spring. If the disposal component 
is up-b'Tadient of a surface water, well. or spring to be used as a potable water 
source, the next higher standard level of treatment shall apply unless 
treatment standard 1 is already being met. 

4 Mound systems arc not allowed to meet treatment standard 2. 

(b) Protect drinking water sources; 

(c) Prevent the direct discharge of sewage to ground water, surface water, or upon the surface of the 
ground; 

(d) Meet the horizontal separations under WAC 246-272-09501 (1) to public drinking water sources; 

(e) Meet other requirements of this chapter to the maximum extent permitted by the site; 

(f) Maximize the: 

(i) Vertical separation; 

(ii) Distance from a well, spring, or suction line; and 

(iii) Distance to surface water. 

(5) The local health officer shall identify Table VI repair permits for the purpose of tracking future 
performance. 

(6) An OSS owner receiving a Table VI repair permit from the local health officer shall: 

(a) Immediately report any failure to the local health officer; 

(b) Monitor the performance of the OSS according to the "Interim Guidelines for the Application of 
Treatment Standards 1 & 2, using Alternative On-site Sewage Treatment/Disposal Systems" amended 
August 4, 1992, (available upon written request to the department of health) and report the results to the 
local health officer at a minimum frequency of: 
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(i) Quarterly when treatment standard 1 is required; and 

(ii) Annually when treatment standard 2 is required; 

(c) Comply with all local and state requirements stipulated on the permit. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-16501, filed 4/15/94, effective 1/1195.] 

(Effective Until July 1, 2007.) 
WAC 246-272-17501 Expansions. The local health officer or department shall require an on-site sewage 
system and a reserve area in full compliance with the new system construction standards specified in this 
chapter for an expansion of a residence or other facility. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-17501, filed 4/15/94, effective 1/1195.] 

(Effective Until July 1, 2007.) 
WAC 246-272-18501 Abandonment. Persons permanently removing a septic tank, seepage pit, 
cesspool, or other sewage container from service shall: 

(1) Have the septage removed by an approved pumper; 

(2) Remove or destroy the lid; and 

(3) Fill the void with soil. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-18501, filed 4/15/94, effective 1/1/95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-19501 Septage management. (1) An individual shall be approved by the local health 
officer as a qualified pumper before removing septage from an OSS. 

(2) Persons removing septage from an OSS shall: 

(a) Transport septage or sewage only in vehicles clearly identified with the name of the business and 
approved by the local health officer; 

(b) Record and report septage removal to the local health officer; 

(c) Dispose of septage, or apply septage biosolids to land only in a manner consistent with applicable 
laws. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-19501, filed 4/15/94, effective 1/1195.] 

(Effective Until July 1, 2007.) 
WAC 246-272-20501 Developments, subdivisions, and minimum land area requirements. (1) A 
person proposing the development shall obtain approval from the local health officer prior to any 
development where the use of OSS is proposed. 

(2) The local health officer shall require the following prior to approving any development: 

(a) Site evaluations as required under WAC £49_:Z?li1QQJ, excluding subsections (3)(a)(i) and (4)(d); 

(b) Where a subdivision with individual wells is proposed: 

(i) Configuration of each lot to allow a one hundred-foot radius water supply protection zone to fit within 
the lot lines; or 
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(ii) Establishment of a one hundred-foot protection zone around each existing and proposed well site; 

(c) Where preliminary approval of a subdivision is requested, provision of at least one soil log per 
proposed lot, unless the local health officer determines existing soils information allows fewer soil logs; 

(d) Determination of the minimum lot size or minimum land area required for the development using 
Method I and/or Method II: 

(i) METHOD 1. Table VII, Single family residence minimum lot size or minimum land area required per unit 
volume of sewage, shows the minimum lot size required per single family residence. For developments 
other than single family residences, the minimum land areas shown are required for each unit volume of 
sewage. 

Type of 

Water Supply 

Public 

Individual, 

on each lot 

TABLE VII 

MINIMUM LAND AREA REQUIREMENT 

SINGLE FAMILY RESIDENCE OR UNIT VOLUME OF SEWAGE 

Soil Type (defined by section 11001 of this chapter) 

1 A, lB 2A, 2B 3 4 

0.5 acre 1 12,500 15,000 18,000 

2.5 acre2 

sq. ft. sq. ft. sq. ft. 

1 acre1 

1 acre 1 acre 1 acre 
2.5 acres2 

5 6 

20,000 22,000 

sq. ft. sq. ft. 

2 acres 2 acres 

I Due to the highly permeable nature of type I soil. only alternative systems which meet or exceed Treatment Standard 2 can be installed. 

2 A conventional gravity system in type 1 soil is only allowed if it is in compliance with all conditions listed under WAC ;~.1_(i :72:.11 )_()I 
(2)(h). One of these limiting conditions is a 2.5 acre minimum lot size. 

(ii) METHOD 11. A minimum land area proposal using Method II is acceptable only when the applicant: 

(A) Justifies the proposal through a written analysis of the: 

(I) Soil type and depth; 

(II) Area drainage, and/or lot drainage; 

(Ill) Public health impact on ground and surface water quality; 

(IV) Setbacks from property lines, water supplies, etc.; 

(V) Source of domestic water; 

(VI) Topography, geology, and ground cover; 

(VII) Climatic conditions; 

(VIII) Availability of public sewers; 

(IX) Activity or land use, present, and anticipated; 

(X) Growth patterns; 
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(XI} Reserve areas for additional subsurface treatment and disposal; 

(XII) Anticipated sewage volume; 

(XIII) Compliance with current planning and zoning requirements; 

(XIV) Possible use of alternative systems or designs; 

(XV) Existing encumbrances, such as listed in WAC 246-272-09001 (1 )(c)(v) and 246-272-11001 
(2)(a)(vii); and 

(XVI) Any other information required by the local health officer. 

(B) Shows development with public water supplies having: 

(I) At least twelve thousand five hundred square feet lot sizes per single family residence; 

(II) No more than 3.5 unit volumes of sewage per day per acre for developments other than single family 
residences; and 

(C) Shows development with individual water supplies having at least one acre per unit volume of 
sewage; and 

(D) Shows land area under surface water is not included in the minimum land area calculation; and 

(e) Regardless of which method is used for determining required minimum lot sizes or minimum land 
area, submittal to the health officer of information consisting of field data, plans, and reports supporting a 
conclusion the land area provided is sufficient to: 

(i) Install conforming OSS; 

(ii) Assure preservation of reserve areas for proposed and existing OSS; 

(iii) Properly treat and dispose of the sewage; and 

(iv) Minimize public health effects from the accumulation of contaminants in surface and ground water. 

(3) The local health officer shall require lot areas of twelve thousand five hundred square feet or larger 
except when a person proposes: 

(a) OSS within the boundaries of a recognized sewer utility having a finalized assessment roll; or 

(b) A planned unit development with: 

(i) A signed, notarized, and recorded deed covenant restricting any development of lots or parcels above 
the approved density with the density meeting the minimum land area requirements of subsection (2)(d) of 
this section; 

(ii) A public entity responsible for operation and maintenance of the OSS, or a single individual owning 
the OSS; 

(iii) Management requirements under WAC 246-272-08001 when installing a LOSS; and 

(iv) Extinguishment of the deed covenant and higher density development allowed only when the 
development connects to public sewers. 

( 4) The local health officer may: 

(a) Allow inclusion of the area to the centerline of a road or street right of way in a Method II 
determination under subsection (2)(d)(ii) of this section to be included in the minimum land area calculation 
if: 

Page 28 



Washington State Department of Health 
On-Site Rules - Chapter 246-272 WAC (as of September 15, 2005) 

(i) The dedicated road or street right of ways are along the perimeter of the development; 

(ii) The road or street right of ways are dedicated as part of the proposed development; and 

(iii) Lots are at least twelve thousand five hundred square feet in size. 

(b) Require detailed plot plans and ass designs prior to final approval of subdivision proposals; 

(c) Require larger land areas or lot sizes to achieve public health protection; 

(d) Prohibit development on individual lots within the boundaries of an approved subdivision if the 
proposed ass design does not protect public health by meeting requirements of these regulations; and 

(e) Permit the installation of an ass. where the minimum land area requirements or lot sizes cannot be 
met, only when all of the following criteria are met: 

(i) The lot is registered as a legal lot of record created prior to the effective date of this chapter; 

(ii) The lot is outside an area of special concern where minimum land area has been listed as a design 
parameter necessary for public health protection; and 

(iii) The proposed system meets all requirements of these regulations other than minimum land area. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-20501, filed 4/15/94, effective 1/1/95.] 

(Effective Until July 1, 2007.) 
WAC 246-272-22501 Certification of designers, installers, pumpers, inspectors, and maintenance 
personnel. Guidelines defining qualifications for designers, installers, pumpers, inspectors and 
maintenance personnel shall be established by the department. The guidelines shall include, but not be 
limited to education, experience, testing, and certification. 

[Statutory Authority: RCW 43.20.050. 94-09-025, § 246-272-22501, filed 4/15/94, effective 1/1195.] 

WAC 246-272-990 Fees. (1) The minimum fee for required review of larger on-site system's engineering 
reports and plans and specifications shall be four hundred dollars. If review time exceeds eight hours, fifty 
dollars for each additional hour or part of an hour shall be added to the minimum fee. The fee for pre-site 
inspections for larger on-site systems shall be one hundred dollars per visit. The fee for final inspection of 
larger on-site systems shall be one hundred dollars per site visit. 

(2) The minimum fee for required review of proprietary devices shall be two hundred dollars. If review 
time exceeds four hours, fifty dollars for each additional hour or part of an hour shall be added to the 
minimum fee. 

(3) The minimum fee for required review of experimental systems shall be four hundred dollars. If review 
time exceeds eight hours, fifty dollars for each additional hour or part of an hour shall be added to the 
minimum fee. 

[Statutory Authority: RCW 43.70.040. 91-02-050 (Order 122), § 246-272-990, filed 12/27/90, effective 1131/91.] 
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246-272A-990 Fees. 

PURPOSE AND ADMINISTRATION 

WAC 246-272A-0001 Purpose, objectives, and authority. (1) The purpose of this chapter is to protect 
the public health by minimizing: 

(a) The potential for public exposure to sewage from on-site sewage systems; and 

(b) Adverse effects to public health that discharges from on-site sewage systems may have on ground 
and surface waters. 

(2) This chapter regulates the location, design, installation, operation, maintenance, and monitoring of on
site sewage systems to: 

(a) Achieve effective long-term sewage treatment and effluent dispersal; and 

(b) Limit the discharge of contaminants to waters of the state. 

(3) The state board of health is authorized under RCW 43.20.050 to establish minimum requirements for 
the department of health and local boards of health, and consistent with RCW 43.70.310 integrating the 
preservation of public health with protection of the environment in order to endorse policies in common. 

(4) This chapter is intended to coordinate with other applicable statutes and rules for the design of on-site 
sewage systems under chapter 18.210 RCW and chapter 196-33 WAC. 

(5) This chapter is intended to coordinate with other applicable statutes for land use planning under 
chapters 36.70 and 36.70A RCW, and the statutes for subdivision of land under chapter 58.17 RCW. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0001, filed 7/18/05. effective 9/15/05.] 
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WAC 246-272A-0005 Administration. The local health officers and the department shall administer this 
chapter under the authority and requirements of chapters 70.05, 70.08, 70.118, 70.46, and 43.70 RCW. 
RCW 70.05.060(7) authorizes local health officers to charge fees for the administration of this chapter. 

[Statutory Authority: RCW 43.20.050. 05-15-119. § 246-272A-0005, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0010 Definitions. (1) Acronyms used in this chapter: 

"ANSI" means American National Standards Institute. 

"BOD" means biochemical oxygen demand, typically expressed in mg/L. 

"CBODs" means carbonaceous biochemical oxygen demand, typically expressed in mg/L. 

"FC" means fecal coliform, typically expressed in number colonies/100 ml. 

"LOSS" means a large on-site sewage system (see chapter 246-2728 WAC). 

"NSF" means National Sanitation Foundation International. 

"O&G" (formerly referred to as FOG) means oil and grease, a component of sewage typically 
originating from food stuffs (animal fats or vegetable oils) or consisting of compounds of alcohol or glycerol 
with fatty acids (soaps and lotions). Typically expressed in mg/L. 

"OSS" means on-site sewage system. 

"RS&G" means recommended standards and guidance. 

"SSAS" means a subsurface soil absorption system. 

"TAC" means the technical advisory committee established in WAC 247-272A-0400. 

"TN" means total nitrogen, typically expressed in mg/L. 

"TSS" means total suspended solids, a measure of all suspended solids in a liquid, typically expressed in 
mg/L. 

"USEPA" means United States Environmental Protection Agency. 

(2) Definitions used in this chapter: 

"Additive" means a commercial product added to an on-site sewage system intended to affect the 
performance or aesthetics of an on-site sewage system. 

"Approved" means a written statement of acceptability issued by the local health officer or the 
department. 

"Bed" means a soil dispersal component consisting of an excavation with a width greater than three feet. 

"Building sewer" means that part of the horizontal piping of a drainage system extending from the 
building drain, which collects sewage from all the drainage pipes inside a building, to an on-site sewage 
system. It begins two feet outside the building wall and conveys sewage from the building drain to the 
remaining portions of the on-site sewage system. 

"Cesspool" means a pit receiving untreated sewage and allowing the liquid to seep into the surrounding 
soil or rock. 

"Conforming system" means any on-site sewage system or component, meeting any of the following 
criteria: 
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(a) In full compliance with new construction requirements under this chapter; or 

(b) Approved, installed and operating in accordance with requirements of previous editions of this 
chapter; or 

(c) Permitted by the waiver process under WAC 246-272A-0420 that assures public health protection by 
higher treatment performance or other methods. 

"Cover material" means soil placed over a soil dispersal component composed predominately of 
mineral material with no greater than ten percent organic content. Cover material may contain an organic 
surface layer for establishing a vegetative landscape to reduce soil erosion. 

"Cuts and/or banks" means any naturally occurring or artificially formed slope greater than one hundred 
percent (forty-five degrees) and extending vertically at least five feet from the toe of the slope to the top of 
the slope as follows: 

"Department" means the Washington state department of health. 

"Designer" means a person who matches site and soil characteristics with appropriate on-site sewage 
technology. Throughout this chapter this term applies to both on-site sewage treatment system designers 
licensed under chapter 18.210 RCW and professional engineers licensed under chapter 18.43 RCW. 

"Design flow" means the maximum volume of sewage a residence, structure, or other facility is 
estimated to generate in a twenty-four-hour period. It incorporates both an operating capacity and a surge 
capacity for the system during periodic heavy use events. The sizing and design of the on-site sewage 
system components are based on the design flow. 

"Development" means the creation of a residence, structure, facility, subdivision, site, area, or similar 
activity resulting in the production of sewage. 

"Disinfection" means the process of destroying pathogenic microorganisms in sewage through the 
application of ultraviolet light, chlorination, or ozonation. 

"Distribution technology" means any arrangement of equipment and/or materials that distributes 
sewage within an on-site sewage system. 

"Drain field" see subsurface soil absorption system (SSAS) and soil dispersal component. 

"Drainrock" means clean washed gravel or crushed rock ranging in size from three-quarters inch to two 
and one-half inches, and containing no more than two percent by weight passing a US No. 8 sieve and no 
more than one percent by weight passing a US No. 200 sieve. 

"Effluent" means liquid discharged from a septic tank or other on-site sewage system component. 

"Expanding clay" means a clay soil with the mineralogy of clay particles, such as those found in the 
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Montmorillonite/Smectite Group, which causes the clay particles to expand when they absorb water, closing 
the soil pores, and contract when they dry out. 

"Expansion" means a change in a residence, facility, site, or use that: 

(a) Causes the sewage quantity or quality to exceed the existing design flow of the on-site system, for 
example, when a residence is increased from two to three bedrooms or a change in use from an office to a 
restaurant; or 

(b) Reduces the treatment or dispersal capability of the existing on-site sewage system or the reserve 
area, for example, when a building is placed over a reserve area. 

"Extremely gravelly" means soil with sixty percent or more, but less than ninety percent rock fragments 
by volume. 

"Failure" means a condition of an on-site sewage system or component that threatens the public health 
by inadequately treating sewage or by creating a potential for direct or indirect contact between sewage and 
the public. Examples of failure include: 

(a) Sewage on the surface of the ground; 

(b) Sewage backing up into a structure caused by slow soil absorption of septic tank effluent; 

(c) Sewage leaking from a sewage tank or collection system; 

(d) Cesspools or seepage pits where evidence of ground water or surface water quality degradation 
exists; 

(e) Inadequately treated effluent contaminating ground water or surface water; or 

(f) Noncompliance with standards stipulated on the permit. 

"Fecal coliform" means bacteria common to the digestive systems of warm-blooded animals that are 
cultured in standard tests. Counts of these organisms are typically used to indicate potential contamination 
from sewage or to describe a level of needed disinfection. Generally expressed as colonies per 100 ml. 

"Gravelly" means soils with fifteen percent or more, but less than thirty-five percent rock fragments by 
volume. 

"Gray water" means sewage from bathtubs, showers, bathroom sinks, washing machines, dishwashers, 
and kitchen sinks. It includes sewage from any source in a residence or structure that has not come into 
contact with toilet wastes. 

"Ground water" means subsurface water occupying the zone of saturated soil, permanently, seasonally, 
or as the result of the tides. Indications of ground water may include: 

(a) Water seeping into or standing in an open excavation from the soil surrounding the excavation or 
monitoring ports. 

(b) Spots or blotches of different color or shades of color interspersed with a dominant color in soil, 
caused by reduction and oxidation of iron. These color patterns are redoximorphic features, commonly 
referred to as mottling. Redoximorphic features often indicate the intermittent presence of ground water and 
may indicate poor aeration and impeded drainage. Also see "water table." 

"Holding tank sewage system" means an on-site sewage system which incorporates a sewage tank 
without a discharge outlet, the services of a sewage pumper/hauler, and the off-site treatment and disposal 
forthe sewage generated. 

"Hydraulic loading rate" means the amount of effluent applied to a given treatment step, in this chapter 
expressed as gallons per square foot per day (gal/sq.ft./day). 

"Industrial wastewater" means the water or liquid carried waste from an industrial process. These 
wastes may result from any process or activity of industry, manufacture, trade or business, from the 
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development of any natural resource, or from animal operations such as feedlots, poultry houses, or dairies. 
The term includes contaminated storm water and leachate from solid waste facilities. 

"Infiltrative surface" means the surface within a treatment component or soil dispersal component to 
which effluent is applied and through which effluent moves into original, undisturbed soil or other porous 
treatment media. 

"Installer" means a person approved by the local health officer to install on-site sewage systems or 
components. 

"Local health officer" means the health officer of the city, county, or city-county health department or 
district within the state of Washington, or a representative authorized by and under the direct supervision of 
the local health officer, as defined in chapter 70.05 RCW. 

"Maintenance" means the actions necessary to keep the on-site sewage system components 
functioning as designed. 

"Massive structure" means the condition of a soil layer in which the layer appears as a coherent or solid 
mass not separated into peds of any kind. 

"Moderate structure" means well-formed distinct peds evident in undisturbed soil. When disturbed, soil 
material parts into a mixture of whole peds, broken peds, and material that is not in peds. 

"Monitoring" means periodic or continuous checking of an on-site sewage system, which is performed 
by observations and measurements, to determine if the system is functioning as intended and if system 
maintenance is needed. Monitoring also includes maintaining accurate records that document monitoring 
activities. 

"On-site sewage system" (OSS) means an integrated system of components, located on or nearby the 
property it serves, that conveys, stores, treats, and/or provides subsurface soil treatment and dispersal of 
sewage. It consists of a collection system, a treatment component or treatment sequence, and a soil 
dispersal component. An on-site sewage system also refers to a holding tank sewage system or other 
system that does not have a soil dispersal component. 

"Operating capacity" means the average daily volume of sewage an ass can treat and disperse on a 
sustained basis. The operating capacity, which is lower than the design flow, is an integral part of the design 
and is used as an index in ass monitoring. 

"Ordinary high-water mark" means the mark on lakes, streams, springs, and tidal waters, found by 
examining the beds and banks and ascertaining where the presence and action of waters are so common 
and usual, and so long continued in all ordinary years, as to mark upon the soil a character distinct from that 
of the abutting upland with respect to vegetation, as that condition exists on the effective date of this 
chapter, or as it may naturally change thereafter. The following definitions apply where the ordinary high
water mark cannot be found: 

(a) The ordinary high-water mark adjoining marine water is the elevation at mean higher high tide; and 

(b) The ordinary high-water mark adjoining freshwater is the line of mean high water. 

"Ped" means a unit of soil structure such as blocks, column, granule, plate or prism formed by natural 
processes. 

"Person" means any individual, corporation, company, association, society, firm, partnership, joint stock 
company, or any governmental agency, or the authorized agents of these entities. 

"Planned unit development" means a subdivision characterized by a unified site design, clustered 
residential units and/or commercial units, and areas of common open space. 

"Platy structure" means soil that contains flat peds that lie horizontally and often overlap. This type of 
structure will impede the vertical movement of water. 

"Pressure distribution" means a system of small diameter pipes equally distributing effluent throughout 
a SSAS, as described in the department's "Recommended Standards and Guidance for Pressure 
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Distribution Systems," 2001. A subsurface drip system may be used wherever the chapter requires pressure 
distribution. 

"Professional engineer" means a person who is currently licensed as an engineer under the provisions 
of chapter 18.43 RCW. 

"Proprietary product" means a sewage treatment and distribution technology, method, or material 
subject to a patent or trademark. 

"Public domain technology" means a sewage treatment and distribution technology, method, or 
material not subject to a patent or trademark. 

"Public sewer system" means a sewerage system: 

(a) Owned or operated by a city, town, municipal corporation, county, or other approved ownership 
consisting of a collection system and necessary trunks, pumping facilities and a means of final treatment 
and disposal; and 

(b) Approved by or under permit from the department of ecology, the department of health and/or a local 
health officer. 

"Pumper" means a person approved by the local health officer to remove and transport sewage or 
septage from on-site sewage systems. 

"Record drawing" means an accurate graphic and written record of the location and features of the 
OSS that are needed to properly monitor, operate, and maintain that system. 

"Repair" means the relocation, replacement or reconstruction of a failed on-site sewage system. 

"Reserve area" means an area of land approved for the installation of a conforming system that is 
protected and maintained for replacement of the OSS upon its failure. 

"Residential sewage" means sewage having the constituency and strength typical of wastewater from 
domestic households. 

"Restrictive layer" means a stratum impeding the vertical movement of water, air, and growth of plant 
roots, such as hardpan, claypan, fragipan, caliche, some compacted soils, bedrock and unstructured clay 
soils. 

"Rock fragment" means rock or mineral fragments having a diameter of two millimeters or more; for 
example, gravel, cobbles, stones, and boulders. 

"Seepage pit" means an excavation more than three feet deep where the sidewall of the excavation is 
designed to dispose of septic tank effluent. Seepage pits may also be called "dry wells." 

"Septage" means the mixture of solid wastes, scum, sludge, and liquids pumped from within septic 
tanks, pump chambers, holding tanks, and other OSS components. 

"Septic tank" means a watertight treatment receptacle receiving the discharge of sewage from a 
building sewer or sewers, designed and constructed to permit separation of settleable and floating solids 
from the liquid, detention and anaerobic digestion of the organic matter, prior to discharge of the liquid. 

"Septic system" see on-site sewage system or OSS. 

"Sewage" means any urine, feces, and the water carrying human wastes, including kitchen, bath, and 
laundry wastes from residences, buildings, industrial establishments or other places. 

"Sewage quality" means contents in sewage that include: 

(a) CBODs, TSS, and O&G; 

(b) Other parameters that can adversely affect treatment. Examples include pH, temperature, and 
dissolved oxygen; 
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(c) Other constituents that create concerns due to specific site sensitivity. Examples include fecal coliform 
and nitrogen. 

"Sewage tank" means a prefabricated or cast-in-place septic tank, pump tank/dosing chamber, holding 
tank, grease interceptor, recirculating filter tank or any other tanks as they relate to on-site sewage systems 
including tanks for use with proprietary products. 

"Soil dispersal component" means a technology that releases effluent from a treatment component 
into the soil for dispersal, final treatment and recycling. 

"Soil log" means a detailed description of soil characteristics providing information on the soil's capacity 
to act as an acceptable treatment and dispersal medium for sewage. 

"Soil scientist" means a person certified by the American Society of Agronomy as a Certified 
Professional Soil Scientist. 

"Soil type" means one of seven numerical classifications of fine earth particles and rock fragments as 
described in WAC 24§:2Z?A:O??.Q (2)(e). 

"Standard methods" means the 20th Edition of Standard Methods for the Examination of Water and 
Wastewater, prepared and published jointly by the American Public Health Association, the American Water 
Works Association and the Water Environment Federation. 

"Strong structure" means peds are distinct in undisturbed soil. They separate cleanly when soil is 
disturbed, and the soil material separates mainly into whole peds when removed. 

"Subdivision" means a division of land or creation of lots or parcels, described under chapter 58.17 
RCW, including both long and short subdivisions, planned unit developments, and mobile home parks. 

"Subsurface drip system" means an efficient pressurized wastewater distribution system that can 
deliver small, precise doses of effluent to soil surrounding the drip distribution piping (called dripline) as 
described in the department's "Recommended Standards and Guidance for Subsurface Drip Systems." 

"Subsurface soil absorption system" (SSAS) means a soil dispersal component of trenches or beds 
containing either a distribution pipe within a layer of drainrock covered with a geotextile, or an approved 
gravelless distribution technology, designed and installed in original, undisturbed, unsaturated soil providing 
at least minimal vertical separation as established in this chapter, with either gravity or pressure distribution 
of the treatment component effluent. 

,.,..-Finished Grade 
y__~___,·:>..,._''----'~~---"''-'-"-'--"-\"~--' ;'><','! ·~ ,'1 ~ 

Cover Material t G eotextile 

'EMln. 
Distribution -+----•Q 35• Max. 

Pip• \ ___ o_r_•._in_R_o_c_k ____ , ~ 
• • < 3 Feet jTrenchesj 

>1to10 Feet jBedsJ 

"Surface water" means any body of water, whether fresh or marine, flowing or contained in natural or 
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artificial unlined depressions for significant periods of the year, including natural and artificial lakes, ponds, 
springs, rivers, streams, swamps, marshes, irrigation canals and tidal waters. 

"Timed dosing" means delivery of discrete volumes of sewage at prescribed time intervals. 

"Treatment component" means a technology that treats sewage in preparation for further treatment 
and/or dispersal into the soil environment. Some treatment components, such as mound systems, 
incorporate a soil dispersal component in lieu of separate treatment and soil dispersal components. 

"Treatment level" means one of six levels (A, B, C, D, E, & N) used in these rules to: 

(a) Identify treatment component performance demonstrated through requirements specified in WAC 
246-272A-0110;and 

(b) Match site conditions of vertical separation and soil type with treatment components. Treatment levels 
used in these rules are not intended to be applied as field compliance standards. Their intended use is for 
establishing treatment product performance in a product testing setting under established protocols by 
qualified testing entities. 

"Treatment sequence" means any series of treatment components that discharges treated sewage to 
the soil dispersal component. 

"Trench" means a soil dispersal component consisting of an excavation with a width of three feet or less. 

"Unit volume of sewage" means: 

(a) Flow from a single-family residence; 

(b) Flow from a mobile home site in a mobile home park; or 

(c) Four hundred fifty gallons of sewage per day where the proposed development is not single-family 
residences or a mobile home park. 

"Vertical separation" means the depth of unsaturated, original, undisturbed soil of soil types 1-6 
between the bottom infiltrative surface of a soil dispersal component and the highest seasonal water table, a 
restrictive layer, or soil type 7 as illustrated below by the profile drawing of subsurface soil absorption 
systems: 
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"Very gravelly" means soil containing thirty-five percent or more, but less than sixty percent rock 
fragments by volume. 

"Water table" means the upper surface of the ground water, whether permanent or seasonal. Also see 
"ground water." 

"Well" means any excavation that is constructed when the intended use of the well is for the location. 
diversion, artificial recharge, observation, monitoring, dewatering or withdrawal of ground water for 
agricultural, municipal, industrial, domestic, or commercial use. Excluded are: 

(a) A temporary observation or monitoring well used to determine the depth to a water table for locating 
an OSS; 

(b) An observation or monitoring well used to measure the effect of an OSS on a water table; and 

(c) An interceptor or curtain drain constructed to lower a water table. 

[Statutory Authority: RCW 43.20.050. 05-15-119. § 246-272A-0010, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0015 Local management and regulation. (1) By July 1, 2007, the local health officers of 
health jurisdictions in the twelve counties bordering Puget Sound shall develop a written plan that will 
provide guidance to the local health jurisdiction regarding development and management activities for all 
OSS within the jurisdiction. The plan must specify how the local health jurisdiction will: 

(a) Progressively develop and maintain an inventory of all known OSS in operation within the jurisdiction; 

(b) Identify any areas where OSS could pose an increased public health risk. The following areas shall be 
given priority in this activity: 

(i) Shellfish protection districts or shellfish growing areas; 

(ii) Sole source aquifers designated by the USEPA; 

(iii) Areas in which aquifers used for potable water as designated under the Washington State Growth 
Management Act, chapter 36.70A RCW are critically impacted by recharge; 

(iv) Designated wellhead protection areas for Group A public water systems; 

(v) Up-gradient areas directly influencing water recreation facilities designated for swimming in natural 
waters with artificial boundaries within the waters as described by the Water Recreation Facilities Act, 
chapter 70.90 RCW; 

(vi) Areas designated by the department of ecology as special protection areas under WAC 173-200-090, 
Water quality standards for ground waters of the state of Washington; 

(vii) Wetland areas under production of crops for human consumption; 

(viii) Frequently flooded areas including areas delineated by the Federal Emergency Management 
Agency and or as designated under the Washington State Growth Management Act, chapter 36.70A RCW; 

(ix) Areas where nitrogen has been identified as a contaminant of concern; and 

(x) Other areas designated by the local health officer. 

(c) Identify operation, maintenance and monitoring requirements commensurate with risks posed by OSS 
within the geographic areas identified in (b) of this subsection; 

(d) Facilitate education of homeowners regarding their responsibilities under this chapter and provide 
operation and maintenance information for all types of systems in use within the jurisdiction; 
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(e) Remind and encourage homeowners to complete the operation and maintenance inspections 
required by WAC 246-272A:_Q27Q; 

(f) Maintain records required under this chapter, including of all operation and maintenance activities as 
identified; and 

(g) Enforce ass owner permit application, operation, monitoring and maintenance and failure repair 
requirements defined in WAC 246-272A-0200(1 ), 246-272A-0270, 246-272A-0275, and 246-272A-0280 (1) 
and (2); 

(h) Describe the capacity of the local health jurisdiction to adequately fund the local ass plan, including 
the ability to find failing and unknown systems; and 

(i) Assure that it was developed to coordinate with the comprehensive land use plan of the entities 
governing development in the health officer's jurisdiction. 

(2) After being approved by the local board of health following a public hearing, the local health officers 
required to develop a written plan under subsection (1) of this section shall: 

(a) Supply a copy of the plan to the department; 

(b) Supply a copy of the plan to the entities responsible for land use planning and development 
regulations in the health officer's jurisdiction; and 

(c) Implement the plan described in subsection (1) of this section. 

(3) The plans of local health jurisdictions required to develop a written plan under subsection (1) of this 
section shall be submitted to the department by July 1, 2007, and shall be reviewed to ensure the elements 
described in subsection (1) of this section have been addressed. The department shall provide in writing to 
the local board of health its review of the completeness of the plan. 

(4) For purposes of this chapter, the local health jurisdictions in marine counties are Clallam, Island, 
Kitsap, Jefferson, Mason, San Juan, Seattle-King, Skagit, Snohomish, Tacoma-Pierce, Thurston and 
Whatcom. 

(5) The local health officers for all other jurisdictions not required to develop a written plan under 
subsection (1) of this section shall develop a written plan that will provide guidance to the local jurisdiction 
regarding development and management activities for all ass within the jurisdiction. At a minimum the plan 
shall include: 

(a) A description of the capacity of the local health jurisdiction to provide education and operation and 
maintenance information for all types of systems in use within the jurisdiction; 

(b) A description of how the local health officer will remind and encourage homeowners to complete the 
operation and maintenance inspection required by WAC 246-272A-0270; and 

(c) A description of the capacity of the local health jurisdiction to adequately fund the local ass plan. 

(6) In order to implement the plan described in subsections (1) and (5) of this section, the local health 
officer shall require the owner of the ass to: 

(a) Comply with additional requirements identified in the plan for the location, design, or performance; 
and 

(b) Comply with the conditions of the operational permit if one is required. 

(7) In order to implement the plan described in subsections (1) and (5) of this section, the local health 
officer may require the owner of the ass to: 

(a) Ensure additional maintenance and monitoring of the ass; 

(b) Provide dedicated easements for inspections, maintenance, and potential future expansion of the 
ass; 
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(c) Place a notice to title identifying any additional requirements for OSS operation, maintenance and 
monitoring; and 

(d} Have an inspection of the OSS at the time of property transfer including the preparation of a "record 
drawing" if necessary. 

(8) No later than July 1, 2006, the department shall develop guidance on local management programs to 
assist marine local health jurisdictions in plan development. 

(9) Until such time as the local board of health decides to adopt its own rules, the local health officer shall 
enforce this chapter. Local boards of health may adopt and enforce local rules and regulations governing on
site sewage systems when the local regulations are: 

(a) Consistent with, and at least as stringent as, this chapter; and 

(b) Approved by the department prior to the effective date of local regulations. 

(10) A local board of health shall apply for departmental approval of local regulations by initiating the 
following procedure: 

(a) The local board shall submit the proposed local regulations to the department. 

(b) Within ninety days of receipt, the department shall: 

(i) Approve the regulation in writing; or 

(ii) Signify automatic tacit approval with the local regulations and permitting local implementation by 
failing to act; or 

(iii) Deny approval of the regulations. If the department determines local regulations are not consistent 
with this chapter, the department shall provide specific reasons for denial. 

(11) Upon receipt of departmental approval or after ninety days without notification, whichever comes 
first, the local board may implement adopted regulations. The local board shall provide a copy of the 
adopted local regulations to the department. 

(12) If the department denies approval of local regulations, the local board of health may: 

(a) Resubmit revised regulations for departmental consideration; or 

(b} Submit a written request for a review of the departmental denial within one hundred twenty days from 
the date the local board of health receives the written reasons for the denial. 

(13) Upon receipt of written request for review of the departmental denial, the department shall: 

(a) Acknowledge the receipt of the request in writing; and 

(b) Form a mutually acceptable advisory panel consisting of: 

(i) One departmental employee; 

(ii) One employee from a local health jurisdiction other than that which requested the review; and 

(iii) One member of the technical advisory committee. 

(14) If good faith efforts to reach agreement are unsuccessful, the local board of health may appeal the 
denial to the Washington state board of health for resolution. 

(15) Nothing in this chapter shall prohibit the adoption and enforcement of more stringent regulations by 
local health departments. 

(16} In the plan required in subsection (1) of this section and in local regulations, the local health officer 
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may address water conservation and include options for the nonpotable reuse of gray water. Any treatment 
and dispersal of gray water outside the residence or structure must comply with this chapter. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0015, filed 7/18/05, effective 9/15/05.] 

GENERAL REQUIREMENTS 

WAC 246-272A-0020 Applicability. (1) The local health officer: 

(a) Shall apply this chapter to OSS treating sewage and dispersing effluent from residential sources with 
design flows up to three thousand five hundred gallons per day; 

(b) May apply this chapter to OSS for nonresidential sources of sewage if treatment, siting, design, 
installation, and operation and maintenance measures provide treatment and effluent dispersal equal to that 
required of residential sources. 

(c) May not apply this chapter to industrial wastewater. 

(2) The department shall apply this chapter for the registration of proprietary treatment and distribution 
products. 

(3) A valid sewage system design approval, or installation permit issued prior to the effective date of 
these regulations: 

(a) Shall be acted upon in accordance with regulations in force at the time of issuance; 

(b) Shall have a maximum validity period of five years from the date of issuance or remain valid for an 
additional year beyond the effective date of these regulations, whichever assures the most lenient expiration 
date; and 

(c) May be modified to include additional requirements if the health officer determines that a serious 
threat to public health exists. 

(4) This chapter does not apply to facilities regulated as reclaimed water use under chapter 90.46 RCW. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0020, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0025 Connection to public sewer system. (1) When adequate public sewer services 
are available within two hundred feet of the residence or facility, the local health officer, upon the failure of 
an existing on-site sewage system may: 

(a) Require hook-up to a public sewer system; or 

(b) Permit the repair or replacement of the on-site sewage system only if a conforming system can be 
designed and installed. 

(2) Except as noted in subsection (1) of this section, the owner of a failure shall abandon the OSS under 
WAC 2.49:2??1\Q}QQ and connect the residence or other facility to a public sewer system when: 

(a) The distance between the residence or other facility and an adequate public sewer is two hundred 
feet or less as measured along the usual or most feasible route of access; and 

(b) The sewer utility allows the sewer connection. 

(3) The owner of a residence or other facility served by a system meeting the requirements of Table IX of 
this chapter shall abandon the OSS according to the requirements specified in WAC 219:22.?A:Q_}QQ, and 
connect the residence or other facility to a public sewer system when: 
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(a) Connection is deemed necessary to protect public health by the local health officer; 

(b) An adequate public sewer becomes available within two hundred feet of the residence or other facility 
as measured along the usual or most economically feasible route of access; and 

(c) The sewer utility allows the sewer connection. 

(4) Local boards of health may require a new development to connect to a public sewer system to protect 
public health. 

(5) Local boards of health shall require new development or a development with a failing system to 
connect to a public sewer system if it is required by the comprehensive land use plan or development 
regulations. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0025, filed 7/18/05, effective 9/15/05.] 

SEWAGE PRODUCTS AND TECHNOLOGIES 

WAC 246-272A-0100 Sewage technologies. (1) The department may develop recommended standards 
and guidance to assist local health officers in permitting different types of sewage treatment and distribution 
technologies including the following four broad categories: 

(a) Public domain treatment technologies (e.g., sand filters); 

(b) Proprietary treatment products (e.g., aerobic treatment systems and packed bed filters); 

(c) Public domain distribution technologies (e.g., gravel or generic gravel substitutes, gravity and 
pressure distribution methods and materials); 

(d) Proprietary distribution products (e.g., subsurface dripline products or gravelless distribution 
products). 

(2) All types of sewage technologies must have either standards for use described in this chapter or 
departmental recommended standards and guidance before the local health officer may permit them. 
Recommended standards and guidance may include information and detail such as: 

(a) Application; 

(b) Design; 

(c) Installation; 

(d) Operation, monitoring and maintenance; 

(e) Performance expectations; and 

(f) Sources of information. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0100, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0110 Proprietary treatment products -- Certification and registration. (1) 
Manufacturers shall register their proprietary treatment products with the department before the local health 
officer may permit their use. 

(2) To qualify for product registration, manufacturers desiring to sell or distribute proprietary treatment 
products in Washington state shall: 
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(a) Verify product performance through testing using the testing protocol established in Table I and 
register their product with the department using the process described in WAC 246-272-0120; 

(b) Report test results of influent and effluent sampling obtained throughout the testing period (including 
normal and stress loading phases) for evaluation of constituent reduction according to Table II; 

(c) Demonstrate product performance according to Table Ill. All thirty-day averages and geometric 
means obtained throughout the test period must meet the identified threshold values to qualify for 
registration at that threshold level; and 

(d) For registration at levels A, B, and C verify bacteriological reduction according to WAC 246-272A-
0130. 

(3) Manufacturers verifying product performance through testing according to the following standards or 
protocols shall have product testing conducted by a testing facility accredited by ANSI: 

(a) ANSI/NSF Standard 40 -- Residential Wastewater Treatment Systems; 

(b) NSF Standard 41: Non-Liquid Saturated Treatment Systems; 

(c) NSF Protocol P157 Electrical Incinerating Toilets - Health and Sanitation; or 

(d) Protocol for bacteriological reduction described in WAC ?46-2_Z.?A:.QJ:?_Q. 

(4) Manufacturers verifying product performance through testing according to the following standards or 
protocols shall have product testing conducted by a testing facility meeting the requirements established by 
the Testing Organization and Verification Organization, consistent with the test protocol and plan: 

(a) EPA/NSF -- Protocol for the Verification of Wastewater Treatment Technologies; or 

(b) EPA Environmental Technology Verification Program protocol for the Verification of Residential 
Wastewater Treatment Technologies for Nutrient Reduction. 

(5) Treatment levels used in these rules are not intended to be applied as field compliance standards. 
Their intended use is for establishing treatment product performance in a product testing setting under 
established protocols by qualified testing entities. 
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TABLE I 

Testing Requirements for Proprietary Treatment Products 

Treatment Component/Sequence 
Category 

Category 1 Designed to treat sewage 
with strength typical of a residential 
source when septic tank effluent is 
anticipated to be equal to or less than 
treatment level E. 

Required Testing Protocol 

ANSI/NSF 40 -- Residential Wastewater Treatment Systems (protocols dated 
between July 1996 and the effective date of these rules) 

Category 2 Designed to treat high- EPA/NSF Protocol for the Verification of Wastewater Treatment 
strength sewage when septic tank effluent Technologies/ EPA Environmental Technology Verification (April 2001) 
is anticipated to be greater than treatment 
level E. 

(Such as at restaurants, grocery stores, 
mini-marts, group homes, medical 
clinics, residences, etc.) 

Category 3 Black water component of 
residential sewage (such as composting 
and incinerating toilets). 

NSF/ANSI Standard 41: Non-Liquid Saturated Treatment Systems 
(September 1999) 

NSF Protocol P157 Electrical Incinerating Toilets - Health and Sanitation 
(April 2000) 

Total Nitrogen Reduction in Categories Protocol for the Verification of Residential Wastewater Treatment 
1 & 2 (Above) Technologies for Nutrient Reduction/EPA Environmental Technology 

Verification Program (November, 2000) 
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TABLE II 

Test Results Reporting Requirements for Proprietary Treatment Products 

Treatment Component/Sequence 
Category Testing Results Reported 

Category 1 Designed to treat Report test results of influent and effluent sampling obtained 
sewage with strength typical of a throughout the testing period for evaluation of constituent reduction 
residential source when septic tank for the parameters: CBOD5, and TSS: 
effluent is anticipated to be equal to r 
or less than treatment level E. Average Standard Deviation 

Category 2 Designed to treat high
strength sewage when septic tank 
effluent is anticipated to be greater 
than treatment level E. 

(Such as at restaurants, grocery 
stores, mini-marts, group homes, 
medical clinics, residences, etc.) 

Category 3 Black water 
component of residential sewage 
(such as composting and 
incinerating toilets). 

Total Nitrogen Reduction in 
Categories 1 & 2 (Above) 

r Minimum Maximum 

Median Interquartile Range 

30-day Average (for each month) 

For bacteriological reduction performance, report fecal coliform test 
results of influent and effluent sampling by geometric mean from 
samples drawn within thirty-day or monthly calendar periods, obtained 
from a minimum of three samples per week throughout the testing 
period. See WAC 2:it':l72A-OjJQ. 

Test report must also include the individual results of all samples 
drawn throughout the test period. 

Report all individual test results and full test average values of influent 
and effluent sampling obtained throughout the testing period for: 
CBOD5, TSS and O&G. Establish the treatment capacity of the 
product tested in pounds per day for CBOD5. 

Report test results on all required performance criteria according to the 
format prescribed in the NSF test protocol described in Table I. 

Report test results on all required performance criteria according to the 
format prescribed in the test protocol described in Table I. 
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TABLE Ill 

Product Performance Requirements for Proprietary Treatment Products 

Treatment Component/Sequence 
Category 

Category 1 Designed to treat 
sewage with strength typical of a 
residential source when septic tank 
effluent is anticipated to be equal to 
or less than treatment level E. 

Category 2 Designed to treat high
strength sewage when septic tank 
effluent is anticipated to be greater 
than treatment level E. 

(Such as at restaurants, grocery 
stores, mini-marts, group homes, 
medical clinics, residences, etc.) 

Category 3 Black water component 
of residential sewage (such as 
composting and incinerating toilets). 

Total Nitrogen Reduction in 
Categories 1 & 2 (Above) 

Level 

A 

B 

c 

Product Performance Requirements 

Treatment System Performance Testing Levels 

Parameters 

CBOD5 TSS O&G FC TN 

10 mg/L 10 mg/L 200/100 ml 

15 mg/L 15 mg/L 1,000/100 ml 

25 mg/L 30 mg/L 50,000/100 
ml 

25 mg/L 30 mg/L 

125 mg/L 80 mg/L 20 mg/L 

D 

E 

N 20 mg/L 

Values for Levels A - Dare 30-day values (averages for CBOD5, 

TSS, and geometric mean for FC.) All 30-day averages throughout 
the test period must meet these values in order to be registered at 
these levels. 

Values for Levels E and N are derived from full test averages. 

All of the following requirements must be met: 

( 1) All full test averages must meet Level E; and 
(2) Establish the treatment capacity of the product tested in 

pounds per day for CBOD5. 

Test results must meet the performance requirements established in 
the NSF test protocol. 

Test results must establish product performance effluent quality 
meeting Level N, when presented as the full test average. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0110, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0120 Proprietary treatment product registration -- Process and requirements. (1) 
Manufacturers shall register their proprietary treatment product(s) with the department by submitting a 
complete application in the format provided by the department, including: 

(a) Manufacturer's name, mailing address, street address and phone number; 

(b) Contact individual's name, mailing address, street address, and phone number. The contact individual 
must be vested with the authority to represent the manufacturer in this capacity; 
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(c) Name, including specific brand and model, of the proprietary treatment product; 

( d) A description of the function of the proprietary treatment product along with any known limitation on 
the use of the product; 

(e) Product description and technical information, including process flow drawings and schematics; 
materials and characteristics; component design specifications; design capacity, volumes and flow 
assumptions and calculations; components; dimensioned drawings and photos; 

(f) For treatment systems in Category 2, daily capacity of the model or models in pounds per day of 
CBODs; 

(g) Siting and installation requirements; 

(h) Detailed description, procedure and schedule of routine service and system maintenance events; 

(i) Estimated operational costs for the first five years of the treatment component's life. This shall include 
both estimated annual electricity costs, and routine maintenance costs, including replacement of parts; 

U) Identification of information subject to protection from disclosure of trade secrets; 

(k) Copies of product brochures & manuals: Sales & Promotional; Design; Installation; Operation & 
Maintenance; and Homeowner Instructions; 

(1) The most recently available product test protocol and results report; 

(m) A signed and dated certification by the manufacturer's agent specifically including the following 
statement, "I certify that I represent (INSERT MANUFACTURING COMPANY NAME) and I am authorized to 
prepare or direct the preparation of this application for registration. I attest, under penalty of law, that this 
document and all attachments are true, accurate, and complete. I understand and accept that the product 
testing results reported with this application for registration are the parameters and values to be used for 
determining conformance with Treatment System Performance Testing Levels established in chapter 246-
272A WAC"; 

(n) A signed and dated certification from the testing entity including the statement, "I certify that I 
represent (INSERT TESTING ENTITY NAME), that I am authorized to report the testing results for this proprietary 
treatment product. I attest, under penalty of law, that the report about the test protocol and results is true, 
accurate, and complete"; and 

(o) The fee described in WAC 246,~272A-93:)_Q. 

(2) Products within a single series or model line (sharing distinct similarities in design, materials, and 
capacities) may be registered under a single application, consistent with the provisions of their test protocol 
for the certification of other products within a product series. Products outside of the series or model line 
must be registered under separate applications. 

(3) Upon receipt of an application the department shall: 

(a) Verify that the application is complete; 

(b) If complete, place the product on the list of proprietary treatment products. 

(4) All registrations are valid for up to one year, expiring on December 31 of each year. Fees are not 
prorated. 

(5) In order to renew technology registration, a man~facturer shall: 

(a) Apply for renewal of product registration using the form or in the format provided by the department. 

(b) Submit the results of retesting, if the product has completed retesting according to the protocol 
required for registration and a report from the testing entity has been issued since initial registration or 
previous renewal. Renewal shall be based on the most recent test results. 
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(c) Provide an affidavit to the department verifying whether or not the product has changed over the 
previous year. If the product has changed, the affidavit must also include a full description of the changes. If 
the product has changed in a way that affects performance, the product may not be renewed and shall meet 
the requirements for initial registration. 

(d) Submit the fee established in WAC 246-272A-990. 

(6) As part of product registration renewal, the department shall: 

(a) Request field assessment comments from local health officers no later than October 31st of each 
year. These comments may include concerns about a variety of field assessment issues, including product 
function, product reliability, and problems arising with operation and maintenance; 

(b) Discuss with the TAC any field assessment information that may impact product registration renewal; 

(c) Notify the manufacturer of any product to be discussed with the TAC, prior to discussion with the TAC, 
regarding the nature of comments received; and 

(d) Renew the product registration unless: 

(i) The manufacturer of a product does not apply for renewal; or 

(ii) The department, after deliberation with the TAC, concludes product registration renewal should not be 
given or should be delayed until the manufacturer submits information that satisfactorily answers concerns 
and issues. 

(7) The department shall maintain a list of proprietary treatment products meeting the registration 
requirements established in this chapter. The product registration is a condition of approval for use. 

(8) Manufacturers shall have readily accessible information for designers, homeowners, regulators, 
system owners and other interested parties about their product including: 

(a) Product manuals; 

(b) Design instructions; 

(c) Installation instructions; 

(d) Operation and maintenance; 

(e) Homeowner instructions; and 

(f) A list of representatives and manufacturer certified service providers, if any. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0120, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0125 Transition from the list of approved systems and products to the registered 
list -- Treatment products. (1) The department's list of approved systems and products shall: 

(a) Become static on September 15, 2005. Subsequent changes, additions or deletions to the list of 
approved systems and products will only be made if approved by the department based on completed 
applications received prior to September 15, 2005. 

(b) Remain in effect until March 15, 2007. 

(2) Treatment products not on the department's list of approved systems and products on September 15, 
2005, and not otherwise eligible for inclusion on the list by submittal of a completed application prior to 
September 15, 2005, must be registered with the department according to the requirements of this chapter 
before being permitted by the local health officer. 

(3) Between September 15, 2005, and March 15, 2007, the local health officer may permit treatment 
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products that are on the department's list of approved systems and products or registered with the 
department under the requirements of this chapter. 

( 4) After March 15, 2007, local health officers may only permit those treatment products registered under 
the requirements of this chapter. 

(5) In order to be registered, manufacturers with treatment product models specified on the department's 
list of approved systems and products (excluding products being evaluated under the experimental systems 
program) on September 15, 2005, or subsequently added to the list as provided in subsection (1 )(a) of this 
section, shall apply for product registration before March 15, 2007, using the following information: 

(a) For treatment products approved for use with sewage typical of a residential source: 

(i) If product approval was based on performance test results obtained from testing conducted according 
to a ANSI/NSF Standard 40 protocol dated prior to July 1996, the manufacturer may apply for registration as 
established by these rules using the performance test results obtained by a qualified testing facility from 
testing conducted according to a ANSI/NSF Standard 40 test protocol dated prior to July 1996; 

(ii) In order to be registered, manufacturers must identify on their application for product registration if the 
reported product testing results use an excursion allowance. If an excursion allowance is used, only the 
excursion allowance provided in 1996 and later NSF protocols may be used; 

(iii) Thirty-day averaging of sample results must meet the requirements established in 1996 and later 
NSF protocols; 

(iv) If product approval was based upon the performance information obtained through the department's 
former experimental systems program, manufacturers may apply for registration under this chapter using the 
performance test results obtained from their experimental system program. This provision is valid for only 
those models on the list of approved systems and products; 

(b) For products approved for use with high-strength residential or commercial sewage: 

(i) Manufacturers may apply for product registration using the performance test results and other 
information previously provided to the department in support of product approval application. 

(ii) If product approval was based upon the performance information obtained through the department's 
former experimental systems program, manufacturers may apply for registration under this chapter using the 
performance test results obtained from their experimental system program. This provision is valid for only 
those models on the list of approved systems and products; 

(c) Test results for 8005 may be submitted in lieu of test results for CB005. In these cases the numerical 
values for CBOOs, will be determined using the following formula: 

(8005 value x .83 = CB005 value); 
(d) In order to be registered for treatment levels A, B or C, a manufacturer shall provide data 

demonstrating that each of the parameters (CBOOs, TSS and fecal coliform) is met; 

(e) Fecal coliform reduction performance must be demonstrated according to the provisions and 
requirements established in WAC 246:27?6::.Ql:?..Q Bacteriological reduction; and 

(f) Manufacturers and treatment products must meet all other requirements established in these rules for 
product registration. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0125, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0130 Bacteriological reduction. This section establishes the requirements for 
registering bacteriological reduction processes. 

(1) Manufacturers shall, for the purpose of product registration as described in WAC 246-272A-01 i O and 
2.1.§~272A-O 120 for meeting treatment levels A, B, or C, verify bacteriological reduction performance by 
sampling for fecal coliform. 
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(a) For products not yet tested according to ANSI/NSF Standard 40 testing protocol dated July 1996 or 
later, the requirements of both ANSI/NSF Standard 40 and the protocol specified in subsection (2) of this 
section for verifying bacteriological reduction must be met. 

(b) For products that have been tested according to ANSI/NSF Standard 40 dated July 1996 or later but 
have not yet been tested for bacteriological reduction, treatment performance of the treatment product or 
sequence may be established based on test results for CBODs and TSS obtained from the previous 
ANSI/NSF Standard 40 testing and bacteriological reduction performance based on testing according to the 
protocol in subsection (2) of this section. Provided that the testing entity must verify the influent wastewater 
stream throughout the bacteriological testing period meets the influent threshold levels for CBODs and TSS 
required by ANSI/NSF Standard 40 testing protocol. 

(2) All test data submitted for product registration shall be produced by an ANSI accredited, third-party 
testing and certification organization whose accreditation is specific to on-site wastewater treatment 
products. Bacteriological reduction performance must be determined while the treatment product or 
sequence is tested according to the ANSI/NSF Standard 40 testing protocol. During this testing the following 
requirements apply: 

(a) Collect samples from both the influent and effluent streams, identifying the treatment performance 
achieved by the full treatment process (component or sequence); 

(b) Obtain influent characteristics falling within a range of 106 
- 108 fecal coliform/100 ml calculated as 

thirty-day geometric means during the test. 

(c) Test the influent to any disinfection unit and report the following at each occasion of sampling 
performed in (d) of this subsection: 

(i) Flow rate; 

(ii) pH; 

(iii) Temperature; 

(iv) Turbidity; and 

(v) Color. 

(d) Obtain samples for fecal coliform analysis throughout the testing period, including both design loading 
and stress loading recovery periods, as follows: 

(i) Both an influent and an effluent grab sample must be taken during each of the three daily design 
loading periods on three separate days of each week; and 

(ii) The three influent samples collected each day must be combined and analyzed as a single sample for 
that day. The effluent samples for each day must also be combined and analyzed as a single sample for that 
day. 

(e) Conduct analyses according to standard methods; 

(f) Report the geometric mean of fecal coliform test results from all samples taken within thirty-day or 
monthly calendar periods; 

(g) Report the individual results of all samples taken throughout the test period design and stress loading; 
and 

(h) Report all maintenance and servicing conducted during the testing period, including for example, 
instances of cleaning a UV lamp, or replenishment of chlorine chemicals. 

(3) Manufacturers may register products in treatment levels A and B using disinfection. 

(4) Manufacturers may not register products for treatment level C using disinfection. 
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[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0130, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0135 Transition from the list of approved systems and products to the registered 
list -- Bacteriological reduction. This section on how bacteriological reduction products on the list of 
approved systems and products can become registered. 

(1) The department's list of approved systems and products shall: 

(a) Become static on September 15, 2005. Subsequent changes, additions or deletions to the list of 
approved systems and products will only be made if approved by the department based on completed 
applications received prior to September 15, 2005. 

(b) Remain in effect until March 15, 2007. 

(2) Systems on the department's list of approved systems and products meeting the BOD5 (or CBOD5) 

and TSS requirements for treatment standards 1 and 2 may continue to be combined with disinfection 
equipment and methods specified by the on-site sewage system designer to meet or exceed the fecal 
coliform reduction performance required by treatment standards 1 and 2, until March 15, 2007. 

(3) After March 15, 2007, the local health officer may permit only those treatment products registered as 
meeting bacteriological reduction portions of treatment level A, B, or C under the requirements of this 
chapter. 

(4) Products that have been tested for bacteriological reduction and have met all the requirements of 
WAC 246-272A-0130, except the bacteriological influent and/or sampling frequency requirements, may be 
registered under this chapter to allow continued use of the product after March 15, 2007. In order to register 
their product, the manufacturer shall: 

(a) Assure their product is on the department's list of approved systems and products that have been 
approved as meeting a bacteriological reduction standard on September 15, 2005, or subsequently added to 
the list as provided in subsection (1 )(a) of this section; 

(b) Apply for product registration before March 15, 2007; and 

(c) Have their product tested for two additional months of testing using the testing protocol specified in 
WAC 246-272A-0130(2) to verify the bacteriological reduction performance. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0135, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0140 Proprietary distribution products -- Certification and registration. (1) 
Manufacturers shall register proprietary distribution products, including gravelless distribution products and 
subsurface dripline products, with the department before the local health officer may permit their use. 

(2) Manufacturers desiring to sell proprietary distribution products shall certify that the product(s) meets 
the standards established in this chapter and register their product(s) with the department using the process 
described in WAC 246-272A-0145. 

(3) Proprietary gravelless distribution products shall: 

(a) Be constructed or manufactured from materials that are nondecaying and nondeteriorating and do not 
leach chemicals when exposed to sewage and the subsurface soil environment; 

(b) Provide liquid storage volume at least equal to the storage volume provided within the thirty percent 
void space in a twelve-inch rayer of drainrock in a drain rock-filled distribution system. This storage volume 
must be established by the gravelless distribution products, system design and installation and must be 
maintained for the life of the system. This requirement may be met on a lineal-foot, or on an overall system 
design basis; 

(c) Provide suitable effluent distribution to the infiltrative surface at the soil interface; and 
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(d) Maintain the integrity of the trench or bed. The material used, by its nature and its manufacturer
prescribed installation procedure, must withstand the physical forces of the soil sidewalls, soil backfill and 
the weight of equipment used in the backfilling. 

(4) Proprietary subsurface dripline products shall: 

(a) Be warranted by the manufacturer for use with sewage and for resistance to root intrusion. 

(b) Incorporate emitters with a maximum nominal rated discharge of 1.3 gallons per hour. Emitter 
discharge rate may be controlled either by use of pressure-compensating emitters or with a pressure 
regulator. 

(c) Be color-coded purple to identify that the pipe contains nonpotable water from a sewage source. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0140, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0145 Proprietary distribution product registration -- Process and requirements. (1) 
Manufacturers shall register their proprietary distribution product(s) with the department by submitting a 
complete application in the format provided by the department, including: 

(a) Manufacturer's name, mailing address, street address, and phone number; 

(b) Contact individual's name, mailing address, street address, and phone number. The contact individual 
must be vested with the authority to act as the agent of the manufacturer in this capacity; 

(c) Name, including specific brand and model, of the proprietary distribution product; 

(d) A description of the function of the proprietary distribution product along with any known limitations on 
its use; 

(e) Product description and technical information, including schematics; materials and characteristics; 
component design specifications; design capacity, volumes and flow assumptions and calculations; 
components; dimensioned drawings and photos; 

(f) Siting and installation requirements; 

(g) Detailed description, procedure and schedule of routine service and system maintenance events; 

(h) Identification of information subject to protection from disclosure of trade secrets; 

(i) Copies of product brochures and manuals: Sales & Promotional; Design; Installation; Operation & 
Maintenance; and Homeowner Instructions; 

U) For gravelless chamber systems a quantitative description of the actual exposed trench-bottom 
infiltrative surface area for each model seeking registration; 

(k) A statement from a professional engineer that certifies the technology meets the standards 
established in WAC 249.::2..?.£6.:QJ1Q; 

(I) A signed and dated certification by the manufacturer's agent specifically including the following 
statement, "I certify that I represent (INSERT MANUFACTURING COMPANY NAME) and I am authorized to 
prepare or direct the preparation of this application for product registration. I attest, under penalty of law, that 
this document and all attachments, are true, accurate, and complete." 

(m) A signed and dated certification from the licensed professional engineer including the statement, "I 
certify that I represent (INSERT PROFESSIONAL ENGINEERING FIRM NAME), that I am authorized to certify the 
performance characteristics for the proprietary distribution product presented in this application. I attest, 
under penalty of law, that the technology report is true, accurate, and complete." 

(n) The fee established in WAC ~46-271f\-099Q. 
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(2) Products within a single series or model line (sharing distinct similarities in design, materials, and 
capacities) may be registered under a single application. Products outside of the series or model line must 
be registered under separate applications. 

(3) Upon receipt of an application the department shall: 

(a) Verify that the application is complete; 

(b} If complete, place the product on the list of proprietary distribution products. 

(4) All registrations are valid for up to one year, expiring on December 31st of each year. Required fees 
are not prorated. 

(5) In order to renew a proprietary distribution product registration, a manufacturer must: 

(a) Apply for renewal of product registration using the form or in the format provided by the department; 

(b) Provide an affidavit to the department verifying whether or not the product has changed over the 
previous year. If the product has changed, the affidavit must also include a full description of the changes. If 
the product has changed in a way that affects performance, the product may not be renewed and shall meet 
the requirements of initial registration; and 

(c) Submit the fee established in WAC 246-272A-0990. 

(6) As part of product registration renewal, the department shall: 

(a) Request field assessment comments from local health officers no later than October 31st of each 
year. These comments may include concerns about a variety of field assessment issues, including product 
function, product reliability, and problems arising with operation and maintenance; 

(b) Discuss with the TAC any field assessment information that may impact product registration renewal; 

(c) Notify the manufacturer of any product to be discussed with the TAC, prior to discussion with the TAC, 
regarding the nature of comments received; and 

(d} Renew the product registration unless: 

(i) The manufacturer of a product does not apply for renewal; or 

(ii) The department, after deliberation with the TAC, concludes product registration renewal should not be 
given or should be delayed until the manufacturer submits information that satisfactorily answers concerns 
and issues. 

(7) The department shall maintain a list of proprietary distribution products meeting the registration 
requirements established in this chapter. Product registration is a condition of approval for use. 

(8) Manufacturers shall have readily accessible information for designers, homeowners, regulators, 
system owners and other interested parties about their product including: 

(a) Product manuals; 

(b) Design instructions; 

(c) Installation instructions; 

(d} Operation and maintenance; 

(e) Homeowner instructions; and 

(f) A list of representatives and manufacturer certified service providers, if any. 
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[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0145, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0150 Transition from the list of approved systems and products to the registered 
list -- Distribution products. (1) The department's list of approved systems and products shall: 

(a) Become static on September 15, 2005. Subsequent changes, additions or deletions to the list of 
approved systems and products will only be made when approved by the department based on completed 
applications received prior to September 15, 2005. 

(b) Remain in effect until March 15, 2007. 

(2) Distribution products not on the department's list of approved systems and products on September 
15, 2005, and not otherwise eligible for inclusion on the list by submittal of a completed application prior to 
September 15, 2005, must be registered with the department under this chapter before being permitted by 
the local health officer. 

(3) Between September 15, 2005, and March 15, 2007, the local health officer may permit distribution 
products that are on the department's list of approved systems and products or registered by the department 
under the requirements of this chapter. 

( 4) After March 15, 2007, local health officers may only permit those distribution products registered 
under the requirements of this chapter. 

(5) In order to be registered, manufacturers with distribution product models specified on the 
department's list of approved systems and products (excluding products being evaluated under the 
experimental systems program) on September 15, 2005, or subsequently added to the list as provided in 
subsection (1 )(a) of this section, shall apply for product registration before March 15, 2007, using the 
following information: 

(a) Manufacturers may apply for registration using the information previously provided to the department 
in support of product approval application, without further professional engineer certification. 

(b) If product approval was based upon the performance information obtained through the department's 
former experimental systems program, the manufacturer may apply for registration as established by these 
rules using the performance test results obtained from their experimental system program, without further 
professional engineer certification. This provision is valid for only those models on the approved list of 
systems and products. 

(c) Manufacturers and distribution products shall meet all other requirements established in these rules 
for product registration. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0150, filed 7/18/05, effective 9/15/05.] 

(Effective July 1, 2007.) 
WAC 246-272A-0170 Product development permits. (1) A local health officer may issue a product 
development permit (PDP) for any proprietary treatment component or sequence. In order to protect public 
health during the development period, a complete system meeting the requirements of this chapter and the 
site must be installed. The product under development may then be added to the treatment system allowing 
the product developer to gather data about the product's performance in the field. The PDP allows product 
developers to explore and develop new technologies prior to product testing and registration under WAC 
246-2J_~A-01J_Q and 246-272A-012G. The PDP is not an alternative to testing and registration. 

(2) An application for a PDP shall include all of the following: 

(a) Proof of an existing conforming system in compliance with all local requirements, or a permit for a 
conforming system. The conforming system must be installed in its entirety before the PDP becomes valid; 
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(b) A description of the product under development including performance goals and a description of how 
the system will be used to treat sewage; 

(c) Documentation of financial assurance that will cover the correction of any potential public health 
threats or environmental damage resulting from the use of the product under development. Instruments of 
financial assurance include: 

(i) An irrevocable letter of credit in the amount required by the local health officer issued by an entity 
authorized to issue letters of credit in Washington state; 

(ii) Cash or security deposit payable to the local health jurisdiction in the amount required by the local 
health officer; or 

(iii) Any other financial assurance that satisfies the local health officer. 

(d) Documentation signed by the owner of the proposed product development site allowing access to the 
local health officer for inspection of the site; and 

(e) Any other information required by the local health officer. 

(3) The local health officer may stipulate additional requirements for a PDP necessary to assure the 
performance of the conforming system, including providing performance data to the local health officer. 

(4) A PDP is a site-specific permit. Product development at multiple sites requires a PDP for each site. 

(5) During the term of the PDP, product development, testing and sampling are under the full control of 
the product developer and all data collected is considered proprietary information. 

(6) A PDP is valid for one year and may be renewed by the local health officer. 

(7) The product development period is over when the original PDP or any subsequently renewed permits 
have expired. At this time the product developer: 

(a) Shall, at the direction of the local health officer, remove the product under development from the site, 
reestablishing all appropriate plumbing and power connections for the conforming system. 

(b) May subject the product to performance testing described in WAC 246-272A-0110 in order to allow 
the product to be eligible for registration with the department. 

(8) The local health officer may revoke or amend a PDP: 

(a) If the continued operation or presence of the product under development: 

(i) Presents a risk to the public health or the environment; 

(ii) Causes adverse effects on the proper function of the conforming system on the site; or 

(iii) Leaks or discharges sewage on the surface of the ground. 

(b) If the developer fails to comply with any requirements stipulated on the permit by the local health 
officer. 

(9) The local health officer may charge fees adequate to administer the PDP program. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0170. filed 7/18/05, effective 7/1/07.] 

WAC 246-272A-0175 Transition from the experimental system program to application for product 
registration. (1) The department's list of approved systems and products shall: 

(a) Become static on September 15, 2005. Subsequent changes, additions or deletions to the list of 
approved systems and products will only be made when approved by the department based on completed 

Page 28 



Washington State Department of Health 
On-Site Rules - Chapter 246-272A WAC (as of September 15, 2005) 

applications received prior to September 15, 2005. 

(b) Remain in effect until March 15, 2007. 

(2) Persons representing experimental systems not on the department's list of approved systems and 
products on September 15, 2005, and not otherwise eligible for inclusion on the list by submittal of a 
completed application prior to September 15, 2005, may apply to a local health officer for a product 
development permit under WAC 246-272A-0170. 

(3) Those persons representing experimental systems on the department's list of approved systems and 
products on September 15, 2005, may continue with the experimental testing according to the experimental 
testing protocol agreed to by the department until completed. Upon completion of the testing, the person 
may apply to the department for product registration under WAC 246-272A-0120 or 246-272A-0145. In 
considering the results of the experimental testing protocol, the department may seek a recommendation 
from the TAC. The department may determine: 

(a) The product meets the requirements for registration and place it on the list of registered proprietary 
products; or 

(b) The product does not meet the requirements for registration. Any further treatment product 
development and testing may continue under WAC 246-272A-0170, not under the department's previous 
experimental system program. The requirements of WAC 246-272A-0110, 246-272A-0130, or 246-272A-
0140 apply to any further application for product registration. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0175, filed 7/18/05, effective 9/15/05.] 

SPECIFIC REQUIREMENTS 

(Effective July 1, 2007.) 
WAC 246-272A-0200 Permit requirements. (1) Prior to beginning the construction process, a person 
proposing the installation, repair, modification, connection to, or expansion of an OSS, shall report the 
following and obtain a permit from the local health officer: 

(a) General information including: 

(i) Name and address of the property owner and the applicant at the head of each page of submission; 

(ii) Parcel number and if available, the address of the site; 

(iii) Source of drinking water supply; 

(iv) Identification if the property is within the boundaries of a recognized sewer utility; 

(v) Size of the parcel; 

(vi) Type of permit for which application is being made, for example, new installation, repair, expansion, 
modification, or operatjonal; 

(vii) Source of sewage, for example, residence, restaurant, or other type of business; 

(viii) Location of utilities; 

(ix) Name of the site evaluator; 
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(x) Name, signature and stamp of the designer; 

(xi) Date of application; and 

(xii) Name and signature of the fee simple owner, the contract purchaser of the property or the owner's 
authorized agent. 

{b) The soil and site evaluation as specified under WAC 246-272A-0220. 

(c) A dimensioned site plan of the proposed initial system, the reserve area and those areas immediately 
adjacent that contain characteristics impacting design including: 

(i) Designated areas for the proposed initial system and the reserve area; 

(ii) The location of all soil logs and other soil tests for the OSS; 

(iii) General topography and/or slope; 

(iv) Drainage characteristics; 

(v) The location of existing and proposed encumbrances affecting system placement, including legal 
access documents if any component of the OSS is not on the lot where the sewage is generated; and 

(vi) An arrow indicating north. 

(d) A detailed system design meeting the requirements under WAC 246-272A-0230, 246-272A-0232, 
246-272A-0234, and 246-272A-0238 including: 

(i) A drawing showing the dimensioned location of components of the proposed OSS, and the system 
designed for the reserve area if reserve site characteristics differ significantly from the initial area; 

(ii) Vertical cross-section drawings showing: 

(A) The depth of the soil dispersal component, the vertical separation, and depth of cover material; and 

(B) Other new OSS components constructed at the site. 

(iii) Calculations and assumptions supporting the proposed design, including: 

(A) System operating capacity and design flow; 

(B) Soil type; and 

(C) Hydraulic loading rate in the soil dispersal component; and 

(e) Any additional information as deemed necessary by the local health officer. 

(2) A permit is not required for replacement, addition, or modification of broken or malfunctioning building 
sewers, risers and lids, sewage tank lids, sewage tank baffles, sewage tank pumps, pump control floats, 
pipes connecting multiple sewage tanks, and OSS inspection boxes and ports where a sewage tank, 
treatment component, or soil dispersal component does not need to be replaced. The local health officer 
may require the owner to submit information regarding these activities for recordkeeping purposes. 

(3) The local health officer may develop the information required in subsection (1) of this section if 
authorized by local regulations. 

(4) The local health officer shall: 

(a) Respond to an application within thirty days as required in RCW 70.05.074. 

(b) Permit only public domain technologies that have departmental RS&G. Permit only proprietary 
products that are registered by the department. During the period of transition from the list of approved 
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systems and products to the registered list, the local health officer may permit products on the list of 
approved systems and products. 

(c) Issue a permit when the information submitted under subsection (1) of this section meets the 
requirements contained in this chapter and in local regulations; 

(d) Identify the permit as a new installation, repair, expansion, modification, or operational permit; 

(e) Specify the expiration date on the permit. The expiration date may not exceed five years from the date 
of permit issuance; 

(f) Include a reminder on the permit application of the applicant's right of appeal; and 

(g) If requiring an operational permit, state the period of validity and the date and conditions of renewal. 

(5) The local health officer may revoke or deny a permit for just cause. Examples include, but are not· 
limited to: 

(a) Construction or continued use of an OSS that threatens the public health; 

(b) Misrepresentation or concealment of material fact in information submitted to the local health officer; 
or 

(c) Failure to meet conditions of the permit, this chapter or any local regulations. 

(6) Before the local health officer issues a permit for the installation of an OSS to serve more than one 
development, the applicant shall show: 

(a) An approved public entity owning or managing the OSS in perpetuity; or 

(b) A management arrangement acceptable to the local health officer, recorded in covenant, lasting until 
the on-site system is no longer needed, and containing, but not limited to: 

(i) A recorded easement allowing access for construction, operation, monitoring maintenance, and repair 
of the OSS; and 

(ii) Identification of an adequate financing mechanism to assure the funding of operation, maintenance, 
and repair of the OSS. 

(7) The local health officer shall not delegate the authority to issue permits. 

(8) The local health officer may stipulate additional requirements for a particular permit if necessary for 
public health protection. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0200, filed 7/18/05, effective 7/1 /07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0210 Location. (1) Persons shall design and install OSS to meet the minimum horizontal 
separations shown in Table IV, Minimum Horizontal Separations: 
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Items Requiring Setback 

Well or suction line 

Public drinking water well 

Public drinking water spring 
measured from the ordinary high
water mark 

Spring or surface water used as 
drinking water source measured 
from the ordinary high-water mark 1 

Pressurized water supply line 

Decommissioned well 
(decommissioned in accordance 
with chapter 173-160 WAC) 

Surface water measured from the 
ordinary high-water mark 

Building foundation/in-ground 
swimming pool 

Property or easement line 

Interceptor/curtain 
drains/foundation drains/drainage 
ditches 

Down-gradient": 

Up-gradient": 

Other site features that may allow 
effluent to surface 

Down-gradient2
: 

Up-gradient2
: 

Down-gradient cuts or banks with 
at least 5 ft. of original, undisturbed 
soil above a restrictive layer due to 
a structural or textural change 

Down-gradient cuts or banks with 
less than 5 ft. of original, 
undisturbed soil above a restrictive 
layer due to a structural or textural 
change 

Other adjacent soil dispersal 
components/subsurface storm 
water infiltration systems 

Table IV 

Minimum Horizontal Separations 

From edge of soil 
dispersal component 

and reserve area 

100 ft. 

100 ft. 

200 ft. 

100 ft. 

10 ft. 

10 ft. 

100 ft. 

10 ft. 

5 ft. 

30 ft. 

10 ft. 

30 ft. 

10 ft. 

25 ft. 

50 ft. 

10 ft 

From sewage tank and 
distribution box 

50 ft. 

100 ft. 

200 ft. 

50 ft. 

10 ft. 

NIA 

50 ft. 

5 ft. 

5 ft. 

5 ft. 

NIA 

5 ft. 

NIA 
NIA 

NIA 

NIA 

From building sewer, and 
nonperforated 

distribution pipe 

50 ft. 

100 ft. 

100 ft. 

50 ft. 

10 ft. 

NIA 

10 ft. 

2 ft. 

NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

NIA 

1 If surface water is used as a public drinking water supply, the designer shall locate the OSS outside of the required source water 
protection area. 

-The item is down-;,~·adient when liquid will flow toward it upon encountering a water table or a restricti\ e layer. The item is up-gradient 
when liquid will flow away from it upon encountering a water table or restrictive layer. 
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(2) If any condition indicates a greater potential for contamination or pollution, the local health officer may 
increase the minimum horizontal separations. Examples of such conditions include excessively permeable 
soils, unconfined aquifers, shallow or saturated soils, dug wells, and improperly abandoned wells. 

(3) The local health officer may allow a reduced horizontal separation to not less than two feet where the 
property line, easement line, in-ground swimming pool, or building foundation is up-gradient. 

(4) The horizontal separation between an OSS dispersal component and an individual water well, 
individual spring, or surface water that is not a public water source can be reduced to a minimum of seventy
five feet, by the local health officer, and be described as a conforming system upon signed approval by the 
health officer if the applicant demonstrates: 

(a) Adequate protective site-specific conditions, such as physical settings with low hydro-geologic 
susceptibility from contaminant infiltration. Examples of such conditions include evidence of confining layers 
and/or aquatards separating potable water from the OSS treatment zone, excessive depth to ground water, 
down-gradient contaminant source, or outside the zone of influence; or 

(b) Design and proper operation of an OSS system assuring enhanced treatment performance beyond 
that accomplished by meeting the vertical separation and effluent distribution requirements described in 
WAC 246-272A-0230 Table VI; or 

(c) Evidence of protective conditions involving both (a) and (b) of this subsection. 

(5) Persons shall design and/or install a soil dispersal component only if: 

(a) The slope is less than forty-five percent (twenty-four degrees); 

(b) The area is not subject to: 

(i) Encroachment by buildings or construction such as placement of power poles and underground 
utilities; 

(ii) Cover by impervious material; 

(iii) Vehicular traffic; or 

(iv) Other activities adversely affecting the soil or the performance of the OSS. 

(c) Sufficient reserve area for replacement exists to treat and dispose one hundred percent of the design 
flow; 

(d) The land is stable; and 

(e) Surface drainage is directed away from the site. 

(6) The local health officer may approve a sewer transport line within ten feet of a water supply line if the 
sewer line is constructed in accordance with section C1-9 of the department of ecology's "Criteria For 
Sewage Works Design," December 1998. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0210, filed 7/18/05, effective 7/1/07] 

(Effective July 1, 2007.) 
WAC 246-272A-0220 Soil and site evaluation. (1) Only professional engineers, designers, or local health 
officers may perform soil and site evaluations. Soil scientists may only perform soil evaluations. 

(2) The person evaluating the soil and site shall: 

(a) Report: 
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(i) A sufficient number of soil logs to evaluate conditions within: 

(A) The initial soil dispersal component; and 

(B) The reserve area. 

(ii) The ground water conditions, the date of the observation, and the probable maximum height; 

(iii) The topography of the proposed initial system, the reserve area, and those areas immediately 
adjacent that contain characteristics impacting the design; 

(iv) The drainage characteristics of the proposed initial system, the reserve area and those areas 
immediately adjacent that contain characteristics impacting the design; 

(v) The existence of structurally deficient soils subject to major wind or water erosion events such as slide 
zones and dunes; 

(vi) The existence of designated flood plains and other areas identified in the local management plan 
required in WAC 24§:2llA-OQ15; and 

(vii) The location of existing features affecting system placement, such as, but not limited to: 

(A) Wells and suction lines; 

(B) Water sources and supply lines; 

(C) Surface water and stormwater infiltration areas; 

(D) Abandoned wells; 

(E) Outcrops of bedrock and restrictive layers; 

(F) Buildings; 

(G) Property lines and lines of easement; 

(H) Interceptors such as footing drains, curtain drains, and drainage ditches; 

(I) Cuts, banks, and fills; 

(J) Driveways and parking areas; 

(K) Existing OSS; and 

(L) Underground utilities; 

(b) Use the soil and site evaluation procedures and terminology in accordance with Chapter 5 of the On
site Wastewater Treatment Systems Manual, EPA 625/R-00/008, February 2002 except where modified by, 
or in conflict with, this chapter (available upon request to the department); 

(c) Use the soil names and particle size limits of the United States Department of Agriculture Natural 
Resources Conservation Service classification system; 

(d) Determine texture, structure, compaction and other soil characteristics that affect the treatment and 
water movement potential of the soil by using normal field and/or laboratory procedures such as particle size 
analysis; and 

(e) Classify the soil as in Table V, Soil Type Descriptions: 
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Soil Type 

1 

2 

3 

4 

5 

6 

TABLE V 

Soil Type Descriptions 

Soil Textural Classifications 

Gravelly and very gravelly coarse sands, all extremely gravelly soils excluding soil 
types 5 and 6, all soil types with greater than or equal to 90% rock fragments. 

Coarse sands. 

Medium sands, loamy coarse sands, loamy medium sands. 

Fine sands, loamy fine sands, sandy loams, loams. 

Very fine sands, loamy very fine sands; or silt loams, sandy clay loams, clay loams 
and silty clay loams with a moderate or strong structure (excluding platy structure). 

Other silt loams, sandy clay loams, clay loams, silty clay loams. 

7 Sandy clay, clay, silty clay, strongly cemented or firm soils, soil with a moderate or 
strong platy structure, any soil with a massive structure, any soil with appreciable 

Unsuitable for amounts of expanding clays. 
treatment or 

dispersal 

(3) The owner of the property or his agent shall: 

(a) Prepare the soil log excavation to: 

(i) Allow examination of the soil profile in its original position by: 

(A) Excavating pits of sufficient dimensions to enable observation of soil characteristics by visual and 
tactile means to a depth three feet deeper than the anticipated infiltrative surface at the bottom of the soil 
dispersal component; or 

(B) Stopping at a shallower depth if a water table or restrictive layer is encountered; 

(ii) Allow determination of the soil's texture, structure, color, bulk density or compaction, water absorption 
capabilities or permeability, and elevation of the highest seasonal water table; and 

(b) Assume responsibility for constructing and maintaining the soil log excavation in a manner to prevent 
injury as required by chapter 296-155 WAC. 

( 4) The local health officer: 

(a) Shall render a decision on the height of the water table within twelve months of receiving the 
application under precipitation conditions typical for the region; 

(b) May require water table measurements to be recorded during months of probable high-water table 
conditions, if insufficient information is available to determine the highest seasonal water table; 

(c) May require any other soil and site information affecting location, design, or installation; and 

(d) May reduce the required number of soil logs for OSS serving a single-family residence if adequate 
soils information has previously been developed. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0220, filed 7/18/05, effective 7/1/07.] 

Page 35 



Washington State Department of Health 
On-Site Rules - Chapter 246-272A WAC (as of September 15, 2005) 

(Effective July 1, 2007.) 
WAC 246-272A-0230 Design requirements -- General. (1) On-site sewage systems may only be 
designed by professional engineers, licensed under chapter 18.43 RCW or on-site sewage treatment system 
designers, licensed under chapter 18.210 RCW, except: 

(a) If at the discretion of the local health officer, a resident owner of a single-family residence not adjacent 
to a marine shoreline is allowed to design a system for that residence; or 

(b) If the local health officer performs the soil and site evaluation, the health officer is allowed to design a 
system. 

(2) The designer shall use the following criteria when developing a design for an OSS: 

(a) All sewage from the building served is directed to the OSS; 

(b) Sewage tanks have been reviewed and approved by the department; 

(c) Drainage from the surface, footing drains, roof drains, subsurface stormwater infiltration systems, and 
other nonsewage drains is prevented from entering the OSS, the area where the OSS is located, and the 
reserve area; 

(d) The OSS is designed to treat and disperse the sewage volume as follows: 

(i) For single-family residences: 

(A) The operating capacity is based on 45 gpd per capita with two people per bedroom. 

(B) The minimum design flow per bedroom per day is the operating capacity of ninety gallons multiplied 
by 1.33. This results in a minimum design flow of one hundred twenty gallons per bedroom per day. 

(C) A factor greater than 0.33 to account for surge capacity may be required by the local health officer. 

(D) The local health officer may require an increase of the design flow for dwellings with anticipated 
greater flows, such as larger dwellings. 

(E) The minimum design flow is two hundred forty gallons per day. 

(ii) For other facilities, the design flows noted in "On-site Wastewater Treatment Systems Manual," 
USEPA, EPA-625/R-00/008, February 2002 (available upon request to the department) shall be used. 
Sewage flows from other sources of information may be used in determining system design flows if they 
incorporate both an operating capacity and a surge capacity. 

(e) The OSS is designed to address sewage quality as follows: 

(i) For all systems, the designer shall consider: 

(A) CBODs, TSS, and O&G; 

(B) Other parameters that can adversely affect treatment anywhere along the treatment sequence. 
Examples include pH, temperature and dissolved oxygen; 

(C) The sensitivity of the site where the OSS will be installed. Examples include areas where fecal 
coliform constituents can result in public health concerns, such as shellfish growing areas, designated 
swimming areas, and other areas identified by the local management plan required in WAC 246-272A-0015. 

(D) Nitrogen contributions. Where nitrogen has been identified as a contaminant of concern by the local 
management plan required in WAC 246-272A-0015, it shall be addressed through lot size and/or treatment. 

(ii) For OSS treating sewage from a nonresidential source, the designer shall provide the following 
information: 

(A) Information to show the sewage is not industrial wastewater; 
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(B) Information regarding the sewage quality and identifying chemicals found in the sewage that are not 
found in sewage from a residential source; and 

(C) A site-specific design providing the treatment level equal to that required of sewage from a residential 
source; 

(f) The vertical separation to be used to establish the treatment levels and application rates. The selected 
vertical separation shall be used consistently throughout the design process. 

(g) Treatment levels: 

(i) Requirements for matching treatment component and method of distribution with soil conditions of the 
soil dispersal component are listed in Table VI. The treatment levels correspond with those established for 
treatment components under the product performance testing requirements in Table Ill of WAC 2_19_:2_7-2A-
0110. The method of distribution applies to the soil dispersal component. 

(ii) Disinfection may not be used to achieve the fecal coliform requirements to meet: 

(A) Treatment levels A or Bin Type 1 soils; or 

(8) Treatment level C. 

TABLE VI 

Treatment Component Performance Levels and Method of Distribution 1 

Vertical Soil Type 
Separation in 

inches 2 3-6 

12 < 18 A - pressure with B - pressure with B - pressure with 
timed dosing timed dosing timed dosing 

218 < 24 B - pressure with B - pressure with B - pressure with 
timed dosing timed dosing timed dosing 

224 < 36 B - pressure with C - pressure E - pressure 
timed dosing 

236 < 60 B - pressure with E - pressure E - gravity 
timed dosing 

260 C - pressure E - gravity E - gravity 

1The treatment component performance levels correspond with those established for treatment components under the product testing 
requirements in WAC 2-fli-.;.:UJ\~i_! ~ _l_q. 

(3) The coarsest textured soil within the vertical separation selected by the designer shall determine the 
minimum treatment level and method of distribution. 

(4) The local health officer shall not approve designs for: 

(a) Cesspools; or 

(b) Seepage pits. 

(5) The local health officer may approve a design for the reserve area different from the design approved 
for the initial OSS, if both designs meet the requirements of this chapter for new construction. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0230, filed 7/18/05, effective 7/1 /07.] 
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(Effective July 1, 2007.) 
WAC 246-272A-0232 Design requirements -- Septic tank sizing. Septic tanks shall: 

(1) Have at least two compartments with the first compartment liquid volume equal to one-half to two
thirds of the total liquid volume. This standard may be met by one tank with two compartments or by two 
single compartment tanks in series. 

(2) Have the following minimum liquid volumes: 

(a) For a single family residence use Table VII, Required Minimum Liquid Volumes of Septic Tanks: 

TABLE VII 

Required Minimum Liquid Volumes of Septic Tanks 

Required Minimum Liquid 
Number of Bedrooms Tank Volume in Gallons 

:S3 900 

4 1000 

Each additional bedroom 250 

(b) For OSS treating sewage from a residential source, other than one single-family residence, two 
hundred fifty gallons per bedroom with a minimum of one thousand gallons; 

(c) For OSS treating sewage from a nonresidential source, three times the design flow. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0232, filed 7/18/05, effective 7/1/07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0234 Design requirements -- Soil dispersal components. (1) All soil dispersal 
components, except one using a subsurface dripline product, shall be designed to meet the following 
requirements: 

(a) Maximum hydraulic loading rates shall be based on the rates described in Table VIII; 
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TABLE VIII 

Maximum Hydraulic Loading Rate 

Soil Type 

1 

2 

3 

4 

5 

6 

7 

Soil Textural Classification 
Description 

Gravelly and very gravelly 
coarse sands, all extremely 
gravelly soils excluding Soil 
types 5 & 6, all soil types 
with greater than or equal to 
90% rock fragments. 

Coarse sands. 

Medium sands, loamy coarse 
sands, loamy medium sands. 

Fine sands, loamy fine 
sands, sandy loams, loams. 

Very fine sands, loamy very 
fine sands; or silt loams, 
sandy clay loams, clay loams 
and silty clay loams with a 
moderate structure or strong 
structure (excluding a platy 
structure). 

Other silt loams, sandy clay 
loams, clay loams, silty clay 
loams. 

Sandy clay, clay, silty clay 
and strongly cemented firm 
soils, soil with a moderate or 
strong platy structure, any 
soil with a massive structure, 
any soil with appreciable 
amounts of expanding clays. 

(b) Calculation of the absorption area is based on: 

(i) The design flow in WAC 246-272A-0230(2); and 

Loading Rate for Residential 
Effluent Using Gravity or 

Pressure Distribution 

gal./sq. ft./day 

1.0 

1.0 

0.8 

0.6 

0.4 

0.2 

Not suitable 

(ii) Loading rates equal to or less than those in Table VIII applied to the infiltrative surface of the soil 
dispersal component or the finest textured soil within the vertical separation selected by the designer, 
whichever has the finest texture. 

(c) Requirements for the method of distribution shall correspond to those in Table VI. 

(d) Soil dispersal components having daily design flow between one thousand and three thousand five 
hundred gallons of sewage per day shall: 

(i) Only be located in soil types 1-5; 

(ii) Only be located on slopes of less than thirty percent, or seventeen degrees; and 

Page 39 



Washington State Department of Health 
On-Site Rules - Chapter 246-272A WAC (as of September 15, 2005) 

(iii) Have pressure distribution including time dosing. 

(2) All soil dispersal components using a subsurface dripline product must be designed to meet the 
following requirements: 

(a) Calculation of the absorption area is based on: 

(i) The design flow in WAC 246-272A-0230(2); 

(ii) Loading rates that are dependent on the soil type, other soil and site characteristics, and the spacing 
of dripline and emitters; 

(b) The dripline must be installed a minimum of six inches into original, undisturbed soil; 

(c) Timed dosing; and 

(d) Soil dispersal components having daily design flows greater than one thousand gallons of sewage per 
day may: 

(i) Only be located in soil types 1-5; 

(ii) Only be located on slopes of less than thirty percent, or seventeen degrees. 

(3) All SSAS shall meet the following requirements: 

(a) The infiltrative surface may not be deeper than three feet below the finished grade, except under 
special conditions approved by the local health officer. The depth of such system shall not exceed ten feet 
from the finished grade; 

(b) A minimum of six inches of sidewall must be located in original undisturbed soil; 

(c) Beds are only designed in soil types 1, 2, 3 or in fine sands with a width not exceeding ten feet; 

(d) Individual laterals greater than one hundred feet in length must use pressure distribution; 

(e) A layer of between six and twenty-four inches of cover material; and 

(f) Other features shall conform with the "On-site Wastewater Treatment Systems Manual," United States 
Environmental Protection Agency EPA-625/R-00/008 February 2002 (available upon request to the 
department) except where modified by, or in conflict with this section or local regulations. 

(4) For SSAS with drainrock and distribution pipe: 

(a) A minimum of two inches of drainrock is required above the distribution pipe; 

(b) The sidewall below the invert of the distribution pipe is located in original undisturbed soil. 

(5) The local health officer may allow the infiltrative surface area in a SSAS to include six inches of the 
SSAS sidewall height when meeting the required absorption area where total recharge by annual 
precipitation and irrigation is less than twelve inches per year. 

(6) The local health officer may permit systems consisting solely of a septic tank and a gravity SSAS in 
soil type 1 if all the following criteria are met: 

(a) The system serves a single-family residence; 

(b) The lot size is greater than two and one-half acres; 

(c) Annual precipitation in the region is less than twenty-five inches per year as described by 
"Washington Climate" published jointly by the Cooperative Extension Service, College of Agriculture, and 
Washington State University (available for inspection at Washington state libraries); 

(d) The system is located outside the twelve counties bordering Puget Sound; and 
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(e) The geologic conditions beneath the dispersal component must satisfy the minimum unsaturated 
depth requirements to ground water as determined by the local health officer. The method for determination 
is described by "Design Guideline for Gravity Systems in Soil Type 1" (available upon request to the 
department). 

(7) The local health officer may increase the loading rate in Table VIII up to a factor of two for soil types 
1-4 and up to a factor of 1.5 for soil types 5 and 6 if a product tested to meet treatment level D is used. This 
reduction may not be combined with any other SSAS size reductions. 

(8)(a) The primary and reserve areas must be sized to at least one hundred percent of the loading rates 
listed in Table VIII. 

(b) However, the local health officer may allow a legal lot of record created prior to the effective date of 
this chapter that cannot meet this primary and reserve area requirement to be developed if all the following 
conditions are met: 

(i) The lot cannot meet the minimum primary and reserve area requirements due to the loading rates for 
medium sand, fine sand and very fine sand listed in Table VIII of this chapter; 

(ii) The primary and reserve areas are sufficient to allow installation of a SSAS using maximum loading 
rates of 1.0 gallons/square foot per day for medium sand, 0.8 gallons/square foot/day for fine sand, and 0.6 
gallons/square foot/day for very fine sand; and 

(iii) A treatment product meeting at least Treatment Level D and pressure distribution with timed-dosing is 
used. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0234, filed 7/18/05, effective 7/1/07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0238 Design requirements -- Facilitate operation, monitoring and maintenance. (1) 
The OSS must be designed to facilitate operation, monitoring and maintenance according to the following 
criteria: 

(a) For gravity systems, septic tank access for maintenance and inspection at finished grade is required. 
If effluent filters are used, access to the filter at finished grade is required. The local health officer may allow 
access for maintenance and inspection of a system consisting of a septic tank and gravity flow SSAS to be a 
maximum of six inches below finished grade provided a marker showing the location of the tank access is 
installed at finished grade. 

(b) For all other systems, service access and monitoring ports at finished grade are required for all 
system components. Specific component requirements include: 

(i) Septic tanks must have service access manholes and monitoring ports for the inlet and outlet. If 
effluent filters are used, access to the filter at finished grade is required; 

(ii) Surge, flow equalization or other sewage tanks must have service access manholes; 

(iii) Other pretreatment units (such as aerobic treatment units and packed-bed filters) must have service 
access manholes and monitoring ports; 

(iv) Pump chambers, tanks and vaults must have service access manholes; 

(v) Disinfection units must have service access and be installed to facilitate complete maintenance and 
cleaning; and 
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(vi) Soil dispersal components shall have monitoring ports for both distribution devices and the infiltrative 
surface. 

(c) For systems using pumps, clearly accessible controls and warning devices are required including: 

(i) Process controls such as float and pressure activated pump on/off switches, pump-run timers and 
process flow controls; 

(ii) Diagnostic tools including dose cycle counters and hour meters on the sewage stream, or flow meters 
on either the water supply or sewage stream; and 

(iii) Audible and visual alarms designed to alert a resident of a malfunction. The alarm must be placed on 
a circuit independent of the pump circuit. 

(2) All accesses must be designed to allow for monitoring and maintenance and shall be secured to 
minimize injury or unauthorized access in a manner approved by the local health officer. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0238, filed 7/18/05, effective 7/1107.] 

(Effective July 1, 2007.) 
WAC 246-272A-0240 Holding tank sewage systems. (1) A person may not install or use holding tank 
sewage systems for residential development or expansion of residences, whether seasonal or year-round, 
except as set forth under subsection (2) of this section. 

(2) The local health officer may approve installation of holding tank sewage systems only: 

(a) For permanent uses limited to controlled, part-time, commercial usage situations, such as recreational 
vehicle parks and trailer dump stations; 

(b) For interim uses limited to handling of emergency situations; or 

(c) For repairs as permitted under WAC 246-272A-0280 (1 )(c)(i). 

(3) A person proposing to use a holding tank sewage system shall: 

(a) Follow design criteria established by the department; 

(b) Submit a management program to the local health officer assuring ongoing operation, monitoring and 
maintenance before the local health officer issues the installation permit; and 

(c) Use a holding tank reviewed and approved by the department. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0240, filed 7/18/05, effective 7/1/07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0250 Installation. (1) Only installers may construct OSS, except as noted under 
subsection (2) of this section. 

(2) The local health officer may allow the resident owner of a single-family residence not adjacent to a 
marine shoreline to install the OSS for that single-family residence. 
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(3) The installer described by either subsection (1) or (2) of this section shall: 

(a) Follow the approved design; 

(b) Have the approved design in possession during installation; 

(c) Make no changes to the approved design without the prior authorization of the designer and the local 
health officer; 

(d) Only install septic tanks, pump chambers, and holding tanks approved by the department; 

(e) Be on the site at all times during the excavation and construction of the OSS; 

(f) Install the OSS to be watertight, except for the soil dispersal component; 

(g) Cover the installation only after the local health officer has given approval to cover; and 

(h) Back fill with six to twenty-four inches of cover material and grade the site to prevent surface water 
from accumulating over any component of the OSS. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0250, filed 7/18/05, effective 7/1 /07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0260 Inspection. (1) For all activities requiring a permit, the local health officer shall: 

(a) Visit the OSS site during the site evaluation, construction, or final construction inspection; 

(b) Either inspect the OSS before cover or allow the designer of the OSS to perform the inspection before 
cover if the designer is not also named as installer of the system. 

(c) Keep the record drawings on file, with the approved design documents. 

(2) The person responsible for the final construction inspection shall assure the OSS meets the approved 
design. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0260, filed 7/18/05, effective 7/1/07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0265 Record drawings. Upon completion of the new construction, alteration or repair of 
the OSS, a complete and detailed record drawing shall be submitted to both the health officer and the OSS 
owner that includes at a minimum the following: 

(1) Measurements and directions accurate to+/- 1/2 foot, unless otherwise determined by the local health 
officer, to assure the following parts of the OSS can be easily located: 

(a) All sewage tank openings requiring access; 

(b) The ends, and all changes in direction, of installed and found buried pipes and electrical cables that 
are part of the OSS; and 
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(c) Any other OSS component which, in the judgment of the health officer or the designer, must be 
accessed for observation, maintenance, or operation; 

(2) Location and dimensions of reserve area; 

(3) Record that materials and equipment meet the specifications contained in the design; 

(4) Initial settings of electrical or mechanical devices that must be known to operate the system in the 
manner intended by the designer or installer; and 

(5) For proprietary products, manufacturer's standard product literature, including performance 
specifications and maintenance recommendations needed for operation, monitoring, maintenance or repair 
of the OSS. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0265, filed 7/18/05, effective 7/1/07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0270 Operation, monitoring, and maintenance -- Owner responsibilities. (1) The 
OSS owner is responsible for operating, monitoring, and maintaining the OSS to minimize the risk of failure, 
and to accomplish this purpose, shall: 

(a) Obtain approval from the local health officer before repairing, altering or expanding an OSS; 

(b) Secure and renew contracts for periodic maintenance where required by the local health jurisdiction; 

(c) Obtain and renew operation permits if required by the local health jurisdiction; 

(d) Assure a complete evaluation of the system components and/or property to determine functionality, 
maintenance needs and compliance with regulations and any permits: 

(i) At least once every three years for all systems consisting solely of a septic tank and gravity SSAS; 

(ii) Annually for all other systems unless more frequent inspections are specified by the local health 
officer; 

(e) Employ an approved pumper to remove the septage from the tank when the level of solids and scum 
indicates that removal is necessary; 

(f) Provide maintenance and needed repairs to promptly return the system to a proper operating 
condition; 

(g) Protect the OSS area and the reserve area from: 

(i) Cover by structures or impervious material; 

(ii) Surface drainage, and direct drains, such as footing or roof drains. The drainage must be directed 
away from the area where the OSS is located; 

(iii) Soil compaction, for example by vehicular traffic or livestock; and 

(iv) Damage by soil removal and grade alteration; 

(h) Keep the flow of sewage to the OSS at or below the approved operating capacity and sewage quality; 

(i) Operate and maintain systems as directed by the local health officer; 
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U) Request assistance from the local health officer upon occurrence of a system failure or suspected 
system failure; and 

(k) At the time of property transfer, provide to the buyer, maintenance records, if available, in addition to 
the completed seller disclosure statement in accordance with chapter 64.06 RCW for residential real 
property transfers. 

(2) Persons shall not: 

(a) Use or introduce strong bases, acids or chlorinated organic solvents into an OSS for the purpose of 
system cleaning; 

(b) Use a sewage system additive unless it is specifically approved by the department; or 

(c) Use an OSS to dispose of waste components atypical of sewage from a residential source. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0270, filed 7/18/05, effective 7/1/07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0275 Operation, monitoring, and maintenance -- Food service establishments. The 
local health officer shall require annual inspections of OSS serving food service establishments and may 
require pumping as needed. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0275, filed 7/18/05, effective 7/1/07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0280 Repair of failures. (1) When an OSS failure occurs, the OSS owner shall: 

(a) Repair or replace the OSS with a conforming system or component, or a system meeting the 
requirements of Table IX either on the: 

(i) Property served; or 

(ii) Nearby or adjacent property if easements are obtained; or 

(b) Connect the residence or facility to a: 

(i) Publicly owned LOSS; 

(ii) Privately owned LOSS where it is deemed economically feasible; or 

(iii) Public sewer; or 

(c) Perform one of the following when requirements in (a) and (b) of this subsection are not feasible: 

(i) Use a holding tank; or 

(ii) Obtain a National Pollution Discharge Elimination System or state discharge permit from the 
Washington state department of ecology issued to a public entity or jointly to a public entity and the system 
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owner only when the local health officer determines: 

(A) An OSS is not feasible; and 

(B) The only realistic method of final dispersal of treated effluent is discharge to the surface of the land or 
into surface water; or 

(iii) Abandon the property. 

(2) Prior to repairing the soil dispersal component, the OSS owner shall develop and submit information 
required under WAC 246-272A-0200(1 ). 

(3) The local health officer shall permit a system that meets the requirements of Table IX only if the 
following are not feasible: 

(a) Installation of a conforming system or component; and 

(b) Connection to either an approved LOSS or a public sewer. 

(4) The person responsible for the design shall locate and design repairs to: 

(a) Meet the requirements of Table IX if the effluent treatment and soil dispersal component to be 
repaired or replaced is closer to any surface water, well, or spring than prescribed by the minimum 
separation required in Table IV of WAC 2.1§..:.n.2A:.91..1..Q(1 ). Pressure distribution with timed dosing in the soil 
dispersal component is required in all cases where a conforming system is not feasible. 

Vertical 

Separation 

TABLE IX 

Treatment Component Performance Levels for Repair of 055 Not Meeting 
Vertical and Horizontal Separations 1 

Horizontal Separation: 

< 25 feet 25 < 50 feet 50 < 100 feet3 2-100 feet 

Soil Type Soil Type Soil Type Soil Type 

(in inches) 2 3-6 2 3-6 2 3-6 2 3-6 

< 12 A A A A A A A A B B B B 

2- 12< 18 A A A A B B A B B 

2- 18 < 24 A A A A B B A B c Conforming 

2- 24 < 36 A B B B c c B c c Systems 

2- 36 A B B B c c B c E 

1 The treatment component performance levels correspond with those established for treatment components under the product performance 
testing requirements in Table Ill of WAC 2-16-27'.:.\-0 l I 0. 
2 The horizontal separation indicated in Table IX is the distance between the soil dispersal component and the surface water, well, or spring. If 
the soil dispersal component is up-gradient of a surface water, well, or spring to be used as a potable water source, or beach where shellfish 
are harvested, the next higher treatment level shall apply unless treatment level A is already required. 
10n a site where there is a horizontal setback of75 - 100 feet between an ass dispersal component and an individual water well. individual 
spring. nonmarine surface water or surface water that is not a public water source and a vertical separation of greater than twelve inches, a 
confmming system that complies with WAC 2,11>-=7 2:\-1!? l 0(4) shall be installed if feasible. 

(b) Protect drinking water sources and shellfish harvesting ~reas; 

(c) Minimize nitrogen discharge in areas where nitrogen has been identified as a contaminant of concern 
in the local plan under WAC 246-272A-0015; 

(d) Prevent the direct discharge of sewage to ground water, surface water, or upon the surface of the 
ground; 
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(e) Meet the horizontal separations under WAC 246-272A-0210(1) to public drinking water sources; 

(f) Meet other requirements of this chapter to the maximum extent permitted by the site; and 

(g) Maximize the: 

(i) Vertical separation; 

(ii) Distance from a well, spring, or suction line; and 

(iii) Distance to surface water. 

(5) Prior to designing the repair system, the designer shall consider the contributing factors of the failure 
to enable the repair to address identified causes. 

(6) If the vertical separation is less than twelve inches, the local health officer may permit ASTM C-33 
sand or coarser to be used as fill to prevent direct discharge of treated effluent to ground water, surface 
water, or upon the surface of the ground. 

(7) For a repair using the requirements of Table IX, disinfection may not be used to achieve the fecal 
coliform requirements to meet: 

(a) Treatment levels A or B where there is less than eighteen inches of vertical separation; 

(b) Treatment levels A or Bin type 1 soils; or 

(c) Treatment level C. 

(8) The local health officer shall identify repair permits meeting the requirements of Table IX for the 
purpose of tracking future performance. 

(9) An OSS owner receiving a repair permit for a system meeting the requirements of Table IX from the 
local health officer shall: 

(a) Immediately report any failure to the local health officer; 

(b) Comply with all local and state requirements stipulated on the permit. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0280, filed 7/18/05, effective 7/1 /07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0290 Expansions. (1) The local health officer shall require an OSS and a reserve area in 
full compliance with the new system construction standards specified in this chapter for an expansion of a 
residence or other facility. 

(2) A local health officer may allow expansion of an existing on-site sewage system adjacent to a marine 
shoreline that does not meet the minimum horizontal separation between the soil dispersal component and 
the ordinary high-water mark required by WAC 246-272A-0210, Table IV, provided that: 

(a) The system meets all requirements of WAC '.?.46~.£'.]2~Q20..Q. ~46-21?A-0232, 24§_:2.?..2.A-0234, and 
246-2/2A-0238; . 

(b) The system complies with all other requirements of WAC 246-272A-0210 and this section; 

(c) Horizontal separation between the soil dispersal component and the ordinary high-water mark is fifty 
feet or greater; and 
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(d) Vertical separation is two feet or greater. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0290, filed 7/18/05, effective 7/1/07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0300 Abandonment. Persons permanently abandoning a septic tank, seepage pit, 
cesspool, or other sewage container shall: 

(1) Have the septage removed by an approved pumper; 

(2) Remove or destroy the lid; and 

(3) Fill the void with soil or gravel. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0300, filed 7/18/05, effective 7/1/07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0310 Septage management. (1) The local health officer shall approve an individual 
before they may remove septage from an ass. 

(2) Persons removing septage from an ass shall: 

(a) Transport septage or sewage only in vehicles clearly identified with the name of the business and 
approved by the local health officer; 

(b) Record and report septage removal as required by the local health officer; and 

(c) Dispose of septage, or apply septage biosolids to land only in a manner consistent with applicable 
laws. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0310, filed 7/18/05, effective 7/1/07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0320 Developments, subdivisions, and minimum land area requirements. (1) A 
person proposing a subdivision where the use of ass is planned shall obtain a recommendation for 
approval from the local health officer as required by RCW 58.17.150. 

(2) The local health officer shall require the following prior to approving any development: 

(a) Site evaluations as required under WAC 2.46-272A-0220, excluding subsections (3)(a)(i) and (4)(d); 

(b) Where a subdivision with individual wells is proposed: 
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(i) Configuration of each lot to allow a one hundred-foot radius water supply protection zone to fit within 
the lot lines; or 

(ii) Establishment of a one hundred-foot protection zone around each existing and proposed well site; 

(c) Where preliminary approval of a subdivision is requested, provision of at least one soil log per 
proposed lot, unless the local health officer determines existing soils information allows fewer soil logs; 

(d) Determination of the minimum lot size or minimum land area required for the development using 
Method I and/or Method II: 

METHOD I. Table X, Single-Family Residence Minimum Lot Size or Minimum Land Area Required Per Unit 
Volume of Sewage, shows the minimum lot size required per single-family residence. For developments 
other than single-family residences, the minimum land areas shown are required for each unit volume of 
sewage. However, the local health officer may require larger lot sizes where the local health officer has 
identified nitrogen as a concern either through planning activities described in WAC 246-272A-0015 or 
another process. 

Type of Water 
Supply 

TABLE X 

Minimum Land Area Requirement 

Single-Family Residence or Unit Volume of Sewage 

Soil Type (defined by WAC 246-272A-0220) 

1 2 3 4 5 6 

Public 0.5 acre 
12,500 sq. ft. 

15,000 sq. 18,000 sq. 20,000 sq. 22,000 sq. 

Individual, on each 
lot 

2.5 acre I 

1.0 acre 

2.5 acres 1 
1 acre 

ft. ft. ft. 

1 acre 1 acre 2 acres 

METHOD 11. A minimum land area proposal using Method II is acceptable only when the applicant: 

(i) Justifies the proposal through a written analysis of the: 

(A) Soil type and depth; 

(B) Area drainage, and/or lot drainage; 

(C) Public health impact on ground and surface water quality; 

(D) Setbacks from property lines, water supplies, etc.; 

(E) Source of domestic water; 

(F) Topography, geology, and ground cover; 

(G) Climatic conditions; 

(H) Availability of public sewers; 

(I) Activity or land use, present, and anticipated; 

(J) Growth patterns; 

(K) Reserve areas for additional subsurface treatment and dispersal; 

Page 49 

ft. 

2 acres 



Washington State Department of Health 
On-Site Rules - Chapter 246-272A WAC (as of September 15, 2005) 

(L) Anticipated sewage volume; 

(M) Compliance with current planning and zoning requirements; 

(N) Types of proposed systems or designs, including the use of systems designed for removal of 
nitrogen; 

(0) Existing encumbrances, such as those listed in WAC 246-272A-0200 (1 )(c)(v) and 246-272A-0220 
(2)(a)(vii); and 

(P) Estimated nitrogen loading from OSS effluent to existing ground and surface water; 

(Q) Any other information required by the local health officer. 

(ii) Shows development with public water supplies having: 

(A) At least twelve thousand five hundred square feet lot sizes per single-family residence; 

(B) No more than 3.5 unit volumes of sewage per day per acre for developments other than single-family 
residences; and 

(iii) Shows development with individual water supplies having at least one acre per unit volume of 
sewage; and 

(iv) Shows land area under surface water is not included in the minimum land area calculation; and 

(e) Regardless of which method is used for determining required minimum lot sizes or minimum land 
area, submittal to the health officer of information consisting of field data, plans, and reports supporting a 
conclusion the land area provided is sufficient to: 

(i) Install conforming OSS; 

(ii) Assure preservation of reserve areas for proposed and existing OSS; 

(iii) Properly treat and dispose of the sewage; and 

(iv) Minimize public health effects from the accumulation of contaminants in surface and ground water. 

(3) The department shall develop guidelines for the application of Method II by (insert date one year from 
the effective date). 

(4) The local health officer shall require lot areas of twelve thousand five hundred square feet or larger 
except when a person proposes: 

(a) OSS within the boundaries of a recognized sewer utility having a finalized assessment roll; or 

(b) A planned unit development with: 

(i) A signed, notarized, and recorded deed covenant restricting any development of lots or parcels above 
the approved density with the overall density meeting the minimum land area requirements of subsection 
(2)(d) of this section; 

(ii) A public entity responsible for operation and maintenance of the OSS, or a single individual owning 
the OSS; 

(iii) Management requirements ~nder chapter 246-2728 WAC when installing a LOSS; and 

(iv) Extinguishment of the deed covenant and higher density development allowed only when the 
development connects to public sewers. 

(5) The local health officer may: 

(a) Allow inclusion of the area to the centerline of a road or street right of way in a Method II 
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determination under subsection (2)(d) of this section to be included in the minimum land area calculation if: 

(i) The dedicated road or street right of ways are along the perimeter of the development; 

(ii) The road or street right of ways are dedicated as part of the proposed development; and 

(iii) Lots are at least twelve thousand five hundred square feet in size. 

(b) Require detailed plot plans and OSS designs prior to final approval of subdivision proposals; 

(c) Require larger land areas or lot sizes to achieve public health protection; 

(d) Prohibit development on individual lots within the boundaries of an approved subdivision if the 
proposed OSS design does not protect public health by meeting requirements of these regulations; and 

(e) Permit the installation of an OSS, where the minimum land area requirements or lot sizes cannot be 
met, only when all of the following criteria are met: 

(i) The lot is registered as a legal lot of record created prior to the effective date of this chapter; 

(ii) The lot is outside an area identified by the local plan developed under WAC 246-272A-0015 where 
minimum land area has been listed as a design parameter necessary for public health protection; and 

(iii) The proposed system meets all requirements of these regulations other than minimum land area. 

(6) The use of a reduced-sized SSAS does not provide for a reduction in the minimum land area 
requirements established in this section. Site development incorporating reduced-sized SSAS must meet the 
minimum land area requirements established in state and local codes. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0320, filed 7/18/05, effective 7/1/07.] 

(Effective July 1, 2007.) 
WAC 246-272A-0340 Certification of installers, pumpers, and maintenance service providers. (1) 
OSS installers and pumpers must obtain approval from the local health officer prior to providing services 
within a local health jurisdiction. 

(2) Local health officer may establish programs and requirements for approving maintenance service 
providers. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0340, filed 7/18/05, effective 7/1/07.] 

WAC 246-272A-0400 Technical advisory committee. (1) The department shall: 

(a) Maintain a technical advisory committee to advise the department regarding: 

(i) OSS design and siting; 

(ii) Public domain technologies and recommended standards and guidance for their use; and 

(iii) Testing and design standards used for proprietary product registration and recommended standards 
and guidance for use of proprietary products. 

(b) Select members for the technical advisory committee with technical or scientific knowledge applicable 
to OSS from agencies, professions, and organizations including: 

(i) Local health departments; 

(ii) Engineering firms; 
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(iii) The department of ecology; 

(iv) Land sales, development and building industries; 

(v) Public sewer utilities; 

(vi) On-site sewage system design and installation firms; 

(vii) Environmental organizations; 

(viii) University/college academic communities; 

(ix) On-site sewage system or related product manufacturers; and 

(x) Other interested organizations or groups. 

(c) Convene meetings as needed. 

(2) The department may have a representative on the technical advisory committee. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0400, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0410 Policy advisory committee. (1) The department shall: 

(a) Maintain a policy advisory committee to: 

(i) Make recommendations concerning departmental policy and regulations; 

(ii) Review program services; and 

(iii) Provide input to the department regarding the on-site sewage program; 

(b) Select members from agencies, professions, organizations having knowledge and interest in OSS, 
and groups which are affected by the regulations; and 

(c) Convene meetings as needed. 

(2) The department may have a representative on the policy advisory committee. 

[Statutory Authority: RCW 43.20 050. 05-15-119, § 246-272A-0410, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0420 Waiver of state regulations. (1) The local health officer may grant a waiver from 
specific requirements of this chapter if: 

(a) The waiver request is evaluated by the local health officer on an individual, site-by-site basis; 

(b) The local health officer determines that the waiver is consistent with the standards in, and the intent 
of, these rules; 

(c) The local health officer submits quarterly reports to the department regarding any waivers approved or 
denied; and 

(d) Based on review of the quarterly reports, if the department finds that the waivers previously granted 
have not been consistent with the standards in, and the intent of these rules, the department shall provide 
technical assistance to the local health officer to correct the inconsistency, and may notify the local and state 
boards of health of the department's concerns. If upon further review of the quarterly reports, the department 
finds that the inconsistency between the waivers granted and the state board of health standards has not 
been corrected, the department may suspend the authority of the local health officer to grant waivers under 
this section until such inconsistencies have been corrected. 
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(2) The department shall develop guidance to assist local health officers in the application of waivers. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0420, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0425 Required rule review. The department shall review this chapter to evaluate the 
effectiveness of the rules and determine areas where revisions may be necessary. The department will 
provide the results of their review along with their recommendations to the state board of health and all local 
health officers by September 2009 and every four years thereafter. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0425, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0430 Enforcement. (1) The department or the local health officer: 

(a) Shall enforce the rules of chapter 246-272A WAC; or 

(b) May refer cases within their jurisdiction to the local prosecutor's office or office of the attorney general, 
as appropriate. 

(2) When a person violates the provisions under this chapter, the department, local health officer, local 
prosecutor's office, or office of the attorney general may initiate enforcement or disciplinary actions, or any 
other legal proceeding authorized by law including, but not limited to, any one or a combination of the 
following: 

(a) Informal administrative conferences, convened at the request of the department or owner, to explore 
facts and resolve problems; 

(b) Orders directed to the owner and/or operator of the OSS and/or person causing or responsible for the 
violation of the rules of chapter 246-272A WAC; 

(c) Denial, suspension, modification, or revocation of permits, approvals, registrations, or certification; 

(d) The penalties under chapter 70.05 RCW and RCW 43.70.190; and 

(e) Civil or criminal action. 

(3) Orders authorized under this section include the following: 

(a) Orders requiring corrective measures necessary to effect compliance with chapter 246-272A WAC 
which may include a compliance schedule; and 

(b) Orders to stop work and/or refrain from using any OSS or portion of the OSS or improvements to the 
OSS until all permits, certifications, and approvals required by rule or statute are obtained. 

(4) Enforcement orders issued under this section shall: 

(a) Be in writing; 

(b) Name the person or persons to whom the order is directed; 

(c) Briefly describe each action or inaction constituting a violation of the rules of chapter 246-272A WAC, 
or applicable local code; 

(d) Specify any required corrective action, if applicable; 

(e) Specify the effective date of the order, with time or times of compliance; 

(f) Provide notice of the consequences of failure to comply or repeated violation, as appropriate. Such 
notices may include a statement that continued or repeated violation may subject the violator to: 
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(i) Denial, suspension, or revocation of a permit approval, or certification; 

(ii) Referral to the office of the county prosecutor or attorney general; and/or 

(iii) Other appropriate remedies. 

(g) Provide the name, business address, and phone number of an appropriate staff person who may be 
contacted regarding an order. 

(5) Enforcement orders shall be personally served in the manner of service of a summons in a civil action 
or in a manner showing proof of receipt. 

(6) The department shall have cause to deny the application or reapplication for an operational permit or 
to revoke, suspend, or modify a required operational permit of any person who has: 

(a) Failed or refused to comply with the provisions of chapter 246-272A WAC, or any other statutory 
provision or rule regulating the operation of an OSS; or 

(b) Obtained or attempted to obtain a permit or any other required certificate or approval by 
misrepresentation. 

(7) For the purposes of subsection (6) of this section and WAC 246-272A-0440, a person is defined to 
include: 

(a) Applicant; 

(b) Reapplicant; 

(c) Permit holder; or 

(d) Any individual associated with (a), (b) or (c) of this subsection including, but not limited to: 

(i) Board members; 

(ii) Officers; 

(iii) Managers; 

(iv) Partners; 

(v) Association members; 

(vi) Agents; and 

(vii) Third persons acting with the kriowledge of such persons. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0430, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0440 Notice of decision -- Adjudicative proceeding. (1) All local boards of health shall: 

(a) Maintain an administrative appeals process to consider procedural and technical conflicts arising from 
the administration of local regulations; and 

(b) Establish rules for conducting hearings requested to contest a local health officer's actions. 

(2) The department shall provide notice of the department's denial, suspension, modification or 
revocation of a permit, certification, or approval consistent with RCW 43.70.115, chapter 34.05 RCW, and 
chapter 246-10 WAC. 

(3) A person contesting a departmental decision regarding a permit, certificate, or approval may file a 
written request for an adjudicative proceeding consistent with chapter 246-10 WAC. 
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(4) Department actions are governed under the Administrative Procedure Act chapter 34.05 RCW, RCW 
43.70.115, this chapter, and chapter 246-10 WAC. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0440, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-0450 Severability. If any provision of this chapter or its application to any person or 
circumstances is held invalid, the remainder of this chapter, or the application of the provision to other 
persons or circumstances shall not be affected. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-0450, filed 7/18/05, effective 9/15/05.] 

WAC 246-272A-990 Fees. Fees will be set by DOH in a separate rule making. We will ask to recodify 
this section so that it will be in the new chapter until the new fees can be established. 

[Statutory Authority: RCW 43.20.050. 05-15-119, § 246-272A-990, filed 7/18/05, effective 9/15/05.] 
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AMEN DATO RY SECTION (Amending WSR 05-15-119, filed 7/18/05, 
~~~~~~~~~~~~ 

effective 9/15/05) 

WAC 246-272A-0130 Bacteriological reduction. This section 
establishes the requirements for registering bacteriological 
reduction processes. 

( 1) Manufacturers shall, for the purpose of product 
registration as described in WAC 246-272A-0110 and 246-272A-0120 
for meeting treatment levels A, B, or C, verify bacteriological 
reduction performance by sampling for fecal coliform. 

(a) For products not yet tested according to ANSI/NSF 
Standard 40 testing protocol dated July 1996 or later, the 
requirements of both ANSI/NSF Standard 40 and the protocol 
specified in subsection (2) of this section for verifying 
bacteriological reduction must be met. 

(b) For products that have been tested according to 
ANSI/NSF Standard 40 dated July 1996 or later but have not yet 
been tested for bacteriological reduction, treatment performance 
of the treatment product or sequence may be established based on 
test results for CBOD5 and TSS obtained from the previous 
ANSI/NSF Standard 40 testing and bacteriological reduction 
performance based on testing according to the protocol in 
subsection (2) of this section. Provided that the testing 
entity must verify the influent wastewater stream throughout the 
bacteriological testing period meets the influent threshold 
levels for CBOD 5 and TSS required by ANSI/NSF Standard 40 testing 
protocol. 

(2) All test data submitted for product registration shall 
be produced by an ANSI accredited, third-party testing and 
certification organization whose accreditation is specific to 
on-site wastewater treatment products. Bacteriological 
reduction performance must be determined while the treatment 
product or sequence is tested according to the ANSI/NSF Standard 
40 testing protocol. During this testing the following 
requirements apply: 

(a) Collect samples from both the influent and effluent 
streams, identifying the treatment performance achieved by the 
full treatment process (component or sequence); 

(b) Obtain influent characteristics falling within a range 
of 10 6 10 8 fecal coliform/100 mL calculated as thirty-day 
geometric means during the test. 

(c) Test the influent to any disinfection unit and report 
the following at each occasion of sampling performed in (d) of 
this subsection: 
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(i) Flow rate; 
(ii) pH; 
(iii) Temperature; 
(iv) Turbidity; and 
(v) Color. 
(d) Obtain samples for fecal coliform analysis throughout 

the testing period, including both design loading and stress 
loading recovery periods, as follows: 

(i) Both an influent and an effluent grab sample must be 
((taken during each of the three daily design loading periods)) 
collected and analyzed on three separate days of each week; and 

(ii) Each of the three influent samples and three effluent 
samples collected ( (each day must be combined and analyzed as a 
single sample for that day. The effluent samples for each day 
must also be combined and analyzed as a single sample for that 
6-ay) ) over the course of the week must be collected during a 
different daily design loading period so that there is an 
influent and effluent sample for each of the three loading 
periods identified by NSF Standard 40. 

(e) Conduct analyses according to standard methods; 
(f) Report the geometric mean of fecal coliform test 

results from all samples taken within thirty-day or monthly 
calendar periods; 

(g) Report the individual results of all samples taken 
throughout the test period design and stress loading; and 

(h) Report all maintenance and servicing conducted during 
the testing period, including for example, instances of cleaning 
a UV lamp, or replenishment of chlorine chemicals. 

(3) Manufacturers may register products in treatment levels 
A and B using disinfection. 

( 4) Manufacturers may not register products for treatment 
level C using disinfection. 
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The presence of a product on this list does not constitute approval of marketing, advertising or labeling practices employed by a 
manufacturer, nor is it an affirmation of manufacturer claims of product performance.  Listing does not constitute endorsement of 
these products by the Department of Health.   Information obtained from the sources listed is the sole responsibility of the 
manufacturer or other provider. 
 

Introduction 
 
This document replaces the May 17, 2005 edition of the List of Approved Systems and Products.   
 
Specific conditions for the use of each system technology or product are described in the 
Recommended Standards and Guidance (RS&G) documents relevant to the proprietary device.  The 
most recently published edition of any RS&G can be obtained from local health offices and from the 
DOH website at the following Internet address: http://www.doh.wa.gov/ehp/ts/pubs-ww.htm 
 
Dimensional descriptions are included in the tables.  This information is provided to facilitate 
equipment selection and promote proper application of the technology. 
 
We welcome suggestions to improve this document.  If you identify an error or have an idea about 
how to improve the usefulness of this document, feel free to contact staff in the Wastewater 
Management Program at the Washington State Department of Health, Office of Environmental 
Health and Safety at 360-236-3062. 

 
 

Overview:  Conventional, Alternative,  
and Proprietary Technologies 

 
A conventional on-site sewage system consists of a septic tank and gravity flow or pressure 
distribution to a gravel-filled drainfield.  Any other on-site sewage treatment and/or disposal system 
is an "alternative" system.  Alternative systems are reviewed with the assistance of the Technical 
Review Committee (TRC) and approved by the Washington State Department of Health (DOH).  
Upon approval, standards--performance, application, design, and operation and maintenance--and 
guidance are developed for implementing the specific technology.  When standards or guidance exist 
for a particular type of alternative system, local health officers may issue permits for use of the 
alternative technology:  these documents present the conditions to be met in the use of these sewage 
treatment and disposal systems. 
 
A notable sub-category of alternative systems is the proprietary device or method.  Proprietary 
devices or methods are those alternative systems or components thereof that are held under patent, 
trademark, or copyright.  Before a local health officer may issue a permit for a proprietary product, it 
must be approved by the department.  The manufacturer must submit information, specifications and 
performance data to the department for technical evaluation. Upon review and approval, the 
department lists the device or product on the List of Proprietary Systems and Products.  Proprietary 
devices, products, or methods must be listed on the current list in order for local health officers to 
issue permits for their installation and use.  If a certain manufacturer or product is not listed, or if a 
listed manufacturer's specific model number is not included on the list, the product IS NOT 
APPROVED for use in Washington State and may not be permitted by the local health officer. 
 
For questions about specific products not listed, contact the Department of Health at 360-236-3062. 
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Descriptions of Alternative Sewage Systems 
 

Aerobic Treatment Units (ATU’s) 
 

Aerobic treatment units provide aerobic biodegradation or decomposition of wastewater by 
bringing the wastewater in contact with air.  These units come in different configurations and 
sizes, and incorporate a variety of mechanical (and non-mechanical) methods to enhance 
aerobic biodegradation of wastewater.  Included are air pumps, air injectors, and biological-
contact surfaces (such as pipes, fabric, grids, and rotating disks). 

 
Attached Growth: A biological treatment process in which the microorganisms 
responsible for the conversion of the organic matter or other constituents to gases and 
cell tissue are attached to some inert medium such as rocks, slag, ceramic, or plastic 
materials,  Attached growth treatment processes are also know as fixed film 
processes. 
 
Suspended Growth: A biological wastewater treatment process in which 
microorganisms responsible for the conversion of the organic matter or other 
constituents in the wastewater to gases and cell tissue are maintained in suspension 
within the liquid. 
 

Attached Growth and Suspended Growth treatment processes may be augmented with 
filtration. 

Filtration:  A process of separating particulate matter from a fluid by passing 
it through a permeable material.  Typically a process incorporated later in the 
treatment process as part of the final clarification process, sometimes in 
advance of disinfection to improve the disinfection process.  Filtration also 
can include the removal of suspended material in effluent by passing of the 
effluent through a porous medium in which filtration occurs within and on the 
surface of the filter bed, such as in a packed bed filter. 
 

Two specific types of treatment processes are also used;  Rotating Biological Contactor and 
Sequencing Batch Reactor (SBR) 

Rotating Biological Contactor (RBC):  A type of attached growth 
treatment device consisting of disks oriented on a drive shaft which rotates, 
alternately exposing the attached microorganisms to the atmosphere and the 
wastewater. 
 
Sequencing Batch Reactor (SBR): A sequential suspended growth 
process in which all major steps, flow equalization, aeration, and clarification, 
occurs in the same tank in sequential order.  SBRs include intermittent flow 
batch reactors and continuous flow systems. 

 
Typical Applications:   site soil that is poor for sewage treatment.  Aerobic treatment units are 

less reliant upon existing original soil for treatment, but still  dependent 
on the soil for dispersal of the treated wastewater.   High quality pre-
treatment performance may allow reduced installed drainfield size to 
reduce the size and cost of initial installation. 
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Alternating and Dosing Systems 
 

Dosing System:   a system that employs a dose-rest cycle within a conventional gravity 
       system by means of a dosing tank and a dosing device, such as a pump or siphon. 
       The arrangement allows the dosing tank to fill to a predetermined level at which  
       point the dosing device periodically discharges the volume contents to a drainfield 
       or other approved disposal component. 
Alternating Drainfields:   similar to dosing systems in that dose-rest cycles are provided. 
       However, the rest cycle is long enough for complete drying and oxidation of the  
       clogging layer.  The flow from the pretreatment device is intermittently directed  
       into two or more separate drainfields. 
 
Typical Applications:  where continuous gravity flow is not feasible or desirable or where  
                                     pressure distribution design is not used.  Can be applied anywhere  
                                     conventional drainfield design could be used. 

 
 
 

Composting Toilets 
 

Composting toilets are designed to store and compost, by aerobic bacterial digestion, human 
urine and feces, which are non-water-carried.  Toilets may include necessary venting, piping, 
electrical, and/or mechanical components.   
 
Typical Application:  where development area is limited.  Separating, treating and disposing 

of grey-water and blackwater separately can have advantages:  
composting  toilets can reduce total wastewater volume by about 50%, 
and greywater may be treated and disposed of through conventional or 
alternative means, depending upon site conditions, soil conditions, and 
scope of development. 

 
 
 

Gravelless Drainfield Systems 
 

A drainfield system using preformed structures or gravel-substitute to provide void space for 
passage and storage of effluent, and to provide an interface with the exposed infiltrative 
surface.  These are functions performed by gravel in the conventional drainfield.  Four types 
of systems are approved:  gravelless chamber systems, gravelless pipe systems, gravel-
substitute systems, and geocomposites.  Site, soil, application, design and installation 
requirements differ for the three system types.   
 
Typical Application:    where cost or availability of gravel is a factor.  Gravel is heavy and 

difficult to move by hand, and in some settings, use of large, heavy  
equipment for gravel placement is destructive to landscape, plantings, 
etc.  Some gravelless materials / systems lend themselves well to 
root-level irrigation of shrubs, flowers, and trees. 
Other applications would be where there is concern about fine  
  materials entrained with gravel, and where there is a desire to access  
  the infiltrative surface for monitoring and maintenance. 
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Holding Tank Sewage Systems 
 

A water tight tank designed to hold the entire daily operational waste flow (plus reserve 
capacity) from an institutional or small commercial facility, together with controls, alarms 
and pump-out features to facilitate easy and reliable pumping of the sewage from the tank.  
These tanks are usually constructed of pre-cast concrete but may be fiberglass or 
polyethylene or poured-in-place concrete. 
 
Typical Applications:  generally, these options have limited application except for parks, 

recreational facilities, and temporary or seasonal facility operation, 
etc…  Holding tanks may be useful in other settings depending on 
need, site limitations, and desired service intervals. 

 
 

 
Incineration Toilets 

 
Self-contained devices that reduce non-water-carried human urine and feces to ash and 
vapor, including the necessary venting, piping, electrical and/or mechanical components.  
The process is fueled by gas, fuel oil, or electricity. 
 
Typical Applications:   where development area is limited.  Separating, treating and 

disposing of grey-water and blackwater separately can have 
advantages:  incineration toilets can reduce total wastewater volume 
by about 50%, and greywater may be treated and disposed of through 
conventional or alternative means, depending upon site conditions, 
soil conditions, and scope of development. 

 
 

 
Mound Systems 
 

These wastewater treatment systems are characterized by sand media (ASTM C-33) placed 
upon the ground surface, with effluent being treated before discharge from the sand media 
into the underlying soil. They share the principal attributes of intermittent sand filters except 
that the media is not contained within a structure.  This technology is generally used at sites 
with shallow soil conditions over a restrictive layer or elevated groundwater table.  Proper 
operation requires influent to be distributed over the media in controlled, discrete doses.  In 
order to achieve accurate dosing, these systems require either a pump or siphon system with 
associated pump chambers, electrical components and distribution pipe-work.  Current 
Recommended Standards and Guidance require the use of timed dosing of the effluent and 
timed resting periods. 
 
Typical Applications:    where soil on the site is poor for sewage treatment.  Mound systems 

are less reliant upon existing original soil for treatment, but still 
dependent on the soil for disposal of the treated wastewater.    
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Packed Bed Filters / Attached Growth Process 
 

Packed bed filters, are also known as fixed film media units and trickling filters. These 
wastewater treatment systems are packed with filter media, such as sand, gravel, peat, plastic 
foam, or geotextile, for the aerobic biological and physical treatment of wastewater 
constituents. Aeration is achieved by air diffusing through the open voids in the media with 
oxygen diffusing into the cell mass attached to the media.  Some units use a small fan to 
assist aeration.  PBFs come in different configurations and sizes, but incorporate the 
following common elements:  a container for holding the filter medium, the filtering media, a 
distribution or dosing system for applying the wastewater to be treated to the filtering media, 
and an underdrain system for removing the treated wastewater.  These units can be either 
intermittently dosed (single-pass) or recirculating (multipass).  As the wastewater trickles 
downward over the media, the bacteria extract the organic matter and use the dissolved 
oxygen from the wastewater. 
 
Typical Applications:  where the site soil is poor for sewage treatment.  These systems are 

less reliant upon existing  original soil for treatment; more for 
disposal of the treated wastewater.  High quality pre-treatment 
performance may allow reduced installed drainfield size, meeting 
limited area constraints for some sites. 

 
 

Sand Filters 
 

Wastewater treatment systems characterized by a relatively large container and means for 
distributing septic tank effluent atop a layer, or layers, of graded sand (or gravel) where, as 
the wastewater moves downward, it undergoes biochemical aerobic bilogical & physical 
treatment. Aeration is achieved by air diffusing through the open voids in the sand with 
oxygen diffusing into the cell mass attached to the media. There are many different designs 
of sand filter, but they can generally be divided into two types:  single-pass filters, and 
multiple-pass filter.  The RS&G’s for the sand filter technologies address three single-pass 
sand filters (intermittent, sand-lined drainfield trench, and stratified) and one multiple-pass 
filter (recirculating gravel filter system). 
 

 
Typical Applications:  site soil poor for sewage treatment.  These systems are less reliant 

upon existing original soil for treatment; more for disposal of the 
treated wastewater.   High quality pre-treatment performance may 
allow reduced installed drainfield size, meeting limited area 
constraints for some sites. 

 
 
 

Subsurface Drip Systems 
 

A subsurface drip system is an efficient pressurized wastewater distribution system that can 
deliver small, precise doses of effluent directly into the soil utilizing a shallow subsurface 
disposal/reuse field.  Drip distribution piping is small diameter, flexible polyethylene tubing 
(dripline) with small in-line emitters (orifices that can discharge effluent at slow, controlled 
rates, usually specified in gallons per hour).  Dripline can be installed by hand or machine 
trenched or inserted with a vibratory plow or proprietary insertion tool directly into the soil  
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and backfilled without gravel or geotextile.  Drip systems can be designed to distribute either 
septic tank effluent or more highly treated effluent. All systems require additional filtration 
(specified by the dripline manufacturer) upstream from the dripline.  Drip systems are always 
installed in “closed-loop” systems with both supply and return manifolds and control valves 
to facilitate periodic system flushing.  Timed dosing is required to maximize capillary 
movement of effluent away from emitters into the soil.  
 
Dripline must meet requirements outlined in the Department's recommended standards and 
guidance publication for Subsurface Drip Systems and must also be listed on the most current 
edition of the Department’s List of Approved Systems and Products before it can be 
permitted for use with SDS.  All other SDS components (filters, control valves, air-vacuum 
relief valves & controllers) must meet specifications of the dripline manufacturer. 
 
Typical Applications: anywhere pressure distribution is required.  Useful on sites with 

shallow, compacted or fine textured soils, on sites with steep slopes, 
on wooded or irregularly shaped sites.  Reuse applications 
(landscape irrigation); and as distribution component for sand filters 
/ mounds. 

 

 
Upflow Media Filters 
 

Upflow media filters involve the biological treatment of septic tank effluent as it flows 
upward through filter media within a containment vessel. Much of the treatment is through 
attached growth anaerobic processes. Various sizes and types of media can be used either 
singly or in combination in succeeding layers. The anaerobic phase can be followed by an 
aerobic phase to produce a high quality effluent. 
 
Typical Applications:     where the soil on the site is poor for sewage treatment.  These 

systems are less reliant on existing original soil for treatment, but 
still dependent on the native soil for final dispersal of the treated 
wastewater. High quality treatment performance may allow for 
reductions in the required soil depth for the drainfield, and may 
allow for a reduction in the size of the installed drainfield. 

 
 
 
 

Vault and Pit Privies 
 

A non-portable toilet enclosed in a vented outdoor structure.  Vault privies have a waste 
storage chamber that is watertight or installed in impermeable material.  Pit privies have a 
subsurface waste storage chamber that is not watertight. 
 
Typical Applications:     generally, these options have limited application except for parks, 

recreational facilities, and temporary or seasonal facility operation, 
etc…  Holding tanks may be useful in other settings depending on 
need, site limitations, and desired service intervals. 
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List of Approved Systems and Products 
 

 
The following pages present the current List of Approved Systems and Products for alternative 
systems.  If a certain manufacturer or product is not listed, or if a listed manufacturer's specific 
model number is not included on the list, the product IS NOT APPROVED for use in Washington 
State and may not be permitted by the local health officer. 

 
 

Disclaimer 
The manufacturers’ contact information is presented here for information purposes only.   Product 
approval and listing does not constitute departmental approval of marketing, advertising or labeling 
practices employed by a manufacturer, nor does it constitute an endorsement of these products, nor 
a preference among the manufacturers. 
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Proprietary Treatment Products 
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Attached Growth / Suspended Growth Process – Category 1 
 

(Typical Strength Residential) 
             

 
Product Name / Model 

 
Manufacturer Contact Information 

 
EnviroServer 
 
ENFG 600 .................  600 gpd 
ENFG 1200 ............. 1200 gpd 
ENFG 1500 ............. 1500 gpd 
ESG-P........................ 600 gpd 
 

 
MicroSepTec Inc. 
360 Forbestown Road 
Oroville, CA  95966 
 
 

 
Tel:   (877) 4SEPTIC 
Tel:   (530) 589-9929 
 
Fax:  (530) 589-9179 
 
E-mail: 
microseptec@microseptec.com 
  
Web:    http://www.microseptec.com  
 

 
FAST, Wastewater Treatment 
Systems 
 
MicroFAST 0.5 ........... 500 gpd 
MicroFAST 0.75 ........ 750 gpd 
MicroFAST 0.9 ........... 900 gpd 
MicroFAST 1.5 ........ 1500 gpd 
MicroFAST 3.0 ........ 3000 gpd 
 

 
Bio-Microbics, Inc. 
8450 Cole Parkway 
Shawnee, KS  66227 
 
 
 
 

 
Tel:   (800) 753-3278 
Tel:   (913) 422-0707 
 
Fax:  (913) 422-0808 
 
E-mail:  onsite@biomicrobics.com  
 
Web:    http://www.biomicrobics.com 
 
 

 
Jet Aeration Home Aerobic Plant 
 
J-500 .......................... 500 gpd 
J-600 .......................... 600 gpd 
J-750 .......................... 750 gpd 
J-1000 ...................... 1000 gpd 
J-1250 ...................... 1250 gpd 
J-1500 ...................... 1500 gpd 

 
Jet, Inc. 
750 Alpha Drive 
Cleveland, OH  44143 
 
 

 
Tel:     (440) 461-2000 
 
Fax:    (440) 442-9008 
 
E-mail:  email@jetincorp.com 
 
Web:     www.jetincorp.com/ 
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Attached Growth / Suspended Growth Process - Category  2 
 

(High Strength Non-Residential or Commercial) 

 
Product Name / Model 

 
Manufacturer Contact Information 

 
Nibbler Sewage Treatment 
System 
 
Treatment capacity: 
.81 lb BOD5/pod/day 

Example: 
8 pods, 6.5 lbs BOD5/day 
 
Typically 8 pods/unit. 
 
Multiple units may be used. 

 
William L. Stuth, Sr. 
Aqua Test Inc. 
PO Box 1116 
Black Diamond, WA 
98010 
 
 
 

 
Tel: (800) 221-3159  
Tel:  (425) 432-9360 
 
Fax: (425) 413-9431 
 
E-mail:   aquatest@earthlink.net 
 
Web:  
http://www.aquatestinc.com/index.sht
ml 
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Attached Growth / Suspended Growth Process - Category  3  
 

(High Strength Residential) 

 
Product Name / Model 

 
Manufacturer Contact Information 

 
Nibbler, Jr. Sewage Treatment 
System 
 
Treatment capacity: 
1 lb BOD5/day 
 
Example: 
250 gpd, 500 mg/L BOD5 
500 gpd, 250 mg/L BOD5

 
William L. Stuth, Sr. 
Aqua Test Inc. 
PO Box 1116 
Black Diamond, WA 98010
 
 
 

 
Tel: (800) 221-3159  
Tel:  (425) 432-9360 
 
Fax: (425) 413-9431 
 
E-mail:   aquatest@earthlink.net 
 
Web:  
http://www.aquatestinc.com/index.sht
ml 
 
 
 
 

 
 
BioMicrobics FAST – MicroFAST  ®  
 
Model#.........................lbs BOD5/day 
 
0.5.......................< .5 – 1.00 lb 
0.75……………….1.2 – 1.75 lbs 
0.9……………….1.25 – 2.00 lbs 
1.5 ………………2.25 – 3.25 lbs 
3.0 ………………..4.5 – 6.50 lbs 
 

 
Bio-Microbics, Inc. 
8450 Cole Parkway 
Shawnee, KS  66227 
 
 
 
 

 
Tel:   (800) 753-3278 
Tel:   (913) 422-0707 
 
Fax:  (913) 422-0808 
 
E-mail:  onsite@biomicrobics.com  
 
Web:    http://www.biomicrobics.com  
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Composting Toilets 

 
Product Name / 

 Model / 
 Loading 

 
Manufacturer Contact Information 

 
Biolet Composting Toilet 
 
XL ....................4-person residential 
 
 

 
BioLet USA, Inc. 
150 East State Street 
P.O. Box 548 
Newcomerstown, OH  
43832 
 
  
     
 

 
Tel:   (800) 5BioLet  
 
Fax:   (740) 498-4073  
 
E-mail:  info@biolet.com 
 
Web:    
http://www.biolet.com/ 
 
  

 
Clivus Multrum Composting Toilet 
 
M-1............................... 10 uses/day 
M-2............................... 15 uses/day 
M-12............................. 80 uses/day 
M-15........................... 100 uses/day 
M-18........................... 120 uses/day 
M-22............................  80 uses/day 
M-25........................... 100 uses/day 
M-28........................... 120 uses/day 
M-32........................... 110 uses/day 
M-35........................... 180 uses/day 
M-54(ADA)................... 60 uses/day 
 

 
Clivus Multrum, Inc. 
15 Union Street 
Lawrence, MA  01840 

 
Tel:    (800) 425-4887 
 
Fax:   (508) 557-9658 
 
E-mail:  
forinfo@clivusmultrum.c
om 
 
Web:   
www.clivusmultrum.com 
   

 
Composting Toilet System, Inc. 
 
CTS-410 ..................4-person residential 
CTS-710 ..................7-person residential 
CTS-904 ..............................60 uses/day 
CTS-914 ............................120 uses/day 
CTS-1010 ..............10-person residential  
                               (75 uses/day) 

 
Composting Toilet Systems, 
Inc. 
PO Box 1928 
Newport, WA  99156-1928 

 
Tel:   (888) 786-4538 
Tel:   (509) 447-3708 
 
Fax:  (509) 447-3708 
 
E-mail:  cts@povn.com 
 
Web:     
http://www.comtoilet.co
m   
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Composting Toilets 

 
Product Name / 

 Model / 
 Loading 

 
Manufacturer Contact Information 

 
Envirolet Composting Toilet 
 
MS10 (110v) ...........6-person residential 
RS2W110(110v) ..... 8-person residential 
DC12 (12v) ............. 4-person residential 
RS2W12(12v) ......... 6-person residential 
Basic Plus (NE) ...... 2-person residential 
RS2WNE (NE)........ 4-person residential 
 
 

 
Sancor Industries 
140-30 Milner Ave 
Scarborough, Ontario, 
Canada   M1S 3R3 

 
Tel:   (800) 387-5126 
Tel:   (416) 299-4818 
 
Fax:  (416) 299-3124 
 
E-mail:  
info@envirolet.com 
 
Web:     
http://www.envirolet.com 
 

 
Phoenix Composting Toilet 
 
PF-199.....................2-person residential 
PF-200.....................4-person residential 
PF-201.....................8-person residential 
                                  (50 uses/day) 
 

 
Advanced Composting 
Systems 
195 Meadows Road 
Whitefish, MT 59937 

 
Tel:    (406) 862-3854 
 
Fax:   (406) 862-3855 
 
E-mail:   
 
Web:      

 
Sun-Mar Composting Toilet 
 
X.L. (Excel) ............. 3-person residential 
Centrex A/F..............4-person residential 
Centrex A/F  
    AC/DC..................3-person residential 
Centrex Plus A/F .....5-person residential 
Centrex Plus A/F  
    AC/DC................. 4-person-residential 
Compact ..................1-person residential 
Ecolet 110................1-person residential 
Ecolet M/RV ............1-person residential 
Excel NE................. 2-person residential  
 

 
Sun-Mar Corporation 
5370 South Service Road, 
Burlington, Ontario,  
Canada  L7L 5L1 

 
Tel:   (800) 461-2461 
Tel:   (905) 332-1314 
 
Fax:  (905) 332-1315 
 
E-mail:  
compost@sunmar.com 
 
Web:     http://www.sun-
mar.com 
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Incineration Toilets 

 
Product Name / 

 Model / 
 Loading 

 
Manufacturer Contact Information 

 
Incinolet – Electric Incinerator Toilet 
 
CF…….120 volt………..……4-person 
TR…….240 volt………..……8-person 
WB……120/240 volt….….4/8 -person 

 
Research Products/ 
Blankenship 
2639 Andjon Drive 
Dallas, TX  75220 

 
Tel:   (800) 527-5551 
Tel:   (214) 358-4238 
 
Fax:  (214) 350-7919 
 
E-mail:  sales@Incinolet.com  
 
Web:     http://www.incinolet.com 
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Packed Bed Filtration / Attached Growth Process 

 
Category 1 (Typical Strength Residential) 

 
 

Product Name / Model 
 

Manufacturer Contact Information 

 
AdvanTex® Wastewater 
Treatment System  
 
AX20 .......................... 500 gpd 
AX15 – 2 .................... 800 gpd 
AX20 – 2 .................. 1000 gpd 
AX15 – 3 .................. 1200 gpd 
*AX20 – 3................. 1500 gpd 
*AX20 – 4................. 2000 gpd 
*AX100..................... 2500 gpd 
*AX100 – 2............... 3500 gpd 
 
*System applications greater than 
6 bedrooms and applications 
other than single family 
residential will require a design 
review by Orenco Systems, Inc.  

 

 
Orenco Systems Inc. 
814 Airway Avenue 
Sutherlin, Oregon 97479 

 
Tel:  (800) 348-9843 
 
Fax: (541) 459-2884 
 
E-mail: scarter@orenco.com 
 
Web: http://www.orenco.com/ 
 

 
Alternating Intermittent 
Recirculating Reactor- AIRR 
(Classified as a Recirculating 
Sand Gravel Filter). 
 
 
Maximum design volume loading 
rate is 5-gallons/day/ft2   

residential strength. 

 
SPEC Industries, Inc 
550 Parkson Road 
Henderson, NV  89015 
 
 
 

 
Tel:  (702) 558-4444 
 
Fax: (702) 558-4563 
 
 
E-mail:  Sales@specind.biz 
 
Web:     www.specind.biz 
 

 Bioclere  
 
#1612 ……….………500 gpd 
 

 
AWT Environmental, Inc.
241 Duchaine Boulevard 
New Bedford, 
Massachusetts  02745-
1209 

 
Tel:  (508)-998-7577 
 
Fax:  (508)-998-7177 
 
Web:  http://www.aquapoint.com 
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Rotating Biological Contactor (RBC) Process - Category  1 
 

(Typical Strength Residential) 
 

 
Product Name / Model 

 
Manufacturer Contact Information 

 
Five Star 505 Series 
Rotating Biological Contactor 
Treatment Systems 
 
505KA.........................500 gpd 
505 KR........................600 gpd 
505 KI .........................600 gpd 
505-KI-T....................1200 gpd 
505-KI-Q...................2400 gpd 
 

 
Five Star Environmental 
Solutions, LLC 
PO Box 1768 
Kingston, WA  98346-1768
 
 

 
Tel:    (360) 697-3633 
 
Fax:   upon request 
 
E-mail:  fivestar@silverlink.net 
 
Web:  www.fivestarenviro.com 
      

 
 
 
 
 
 
 
 

Sequencing Batch Reactor with Filtration Process - Category  1  
 

(Typical Strength Residential) 

 
Product Name / Model 

 
Manufacturer Contact Information 

 
TRD-1000 
 
TRD-1000-500............500 gpd 
TRD-1000-600............600 gpd 
TRD-1000-700............700 gpd 
TRD-1000-800............800 gpd 
TRD-1000-900............900 gpd 
TRD-1000-1000........1000 gpd 
 

 
Advanced Septic 
Treatment Systems, Inc. 
8000 Parker Rd. 
Sedro Woolley, WA  
98284 
 
 
 

 
Tel:  (360) 856-2142 
Tel:  (360) 856-0551 
 
 
E-mail:  trd1000ww@aol.com 
 
 
Web:     
www.advancedsepticsystems.com 
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Suspended Growth Process -  Category  1 
 

(Typical Strength Residential) 
 

 
Product Name / Model 

 
Manufacturer Contact Information 

 
Clearstream Wastewater 
Treatment System 
 
(Without Spinfilter Assembly) 
500N & 500NC........... 500 gpd 
600N & 600NC........... 600 gpd 
750N & 750NC........... 750 gpd 
1000N & 1000NC..... 1000 gpd 
1500N & 1500NC..... 1500 gpd 
 
 
 (With – ES1100 Spinfilter 
Assembly) 
500N & 500NC........... 500 gpd 
600N & 600NC........... 600 gpd 
750N & 750NC........... 750 gpd 
1000N & 1000NC..... 1000 gpd 
1500N & 1500NC..... 1500 gpd 
 
 
These products tested using 
pretreatment by 250-gallon septic 
tank. 

 
Clearstream Wastewater 
Treatment Systems, Inc. 
PO Box 7568 
Beaumont, TX  77726 
 

 
Tel:   (409) 755-1500 
 
Fax:  (409) 755-6500 
 
E-mail:   
 
Web:    
http://www.clearstreamsystems.com 

 
Hydro-Action 
 
AP500 ........................ 500 gpd 
AP-600 ....................... 600 gpd 
AP-750 ....................... 750 gpd 
AP-1000 ................... 1000 gpd 
AP-1500 ................... 1500 gpd 
 

 
Hydro-Action Industries 
8645 Broussard Road 
Beaumont, TX  77713 
 
  

 
Tel:     (800)-370-3749 
Tel:     (409) 892-3600 
 
Fax:    (409) 892-0005 
 
E-mail:  webmaster@hydro-action.com 
 
Web:     http://www.hydro-action.com 

 
Nayadic Residential Sewage 
Treatment System 
 
M-6A-F/M-6................ 500 gpd 
M-6A-C/M-6AC-F...... .500 gpd 
M-8A-F/M-8A. ............ 600 gpd 
M-1050-F/M-1050A.... 800 gpd 
M-1200-F/M-1200A.. 1000 gpd 
M-2000-F/M-2000A.. 1500 gpd 
 

 
Consolidated Treatment 
Systems 
1501 Commerce Ctr. Dr. 
Franklin, OH  45005 
 
 

 
Tel:   (937) 746-2727 
 
Fax:  (937) 746-1446 
 
E-mail:  
bennette@consolidatedtreatment.com 
 
Web:     
http://www.consolidatedtreatment.com/ 
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Suspended Growth Process -  Category  1 
 

(Typical Strength Residential) 
 

 
Product Name / Model 

 
Manufacturer Contact Information 

 
Whitewater Aerobic Treatment 
Unit 
 
DF40-C ...................... 400 gpd 
DF40-F....................... 400 gpd 
DF40-CA.................... 400 gpd 
DF40-FT..................... 400 gpd 
DF40-FFT .................. 400 gpd 
DF40-FF..................... 400 gpd 
DF40-CC.................... 400 gpd 
 
DF50-FF..................... 500 gpd 
DF50-CC.................... 500 gpd 
DF50-C ...................... 500 gpd 
DF50-F....................... 500 gpd 
DF50-CA.................... 500 gpd 
DF50-CA-3................. 500 gpd 
DF50-FT..................... 500 gpd 
DF50-FFT .................. 500 gpd 
 
DF60-FF..................... 600 gpd 
DF60-CC.................... 600 gpd 
DF60-C ...................... 600 gpd 
DF60-F....................... 600 gpd 
DF60-CA.................... 600 gpd 
DF60-FT..................... 600 gpd 
DF60-FFT .................. 600 gpd 
 
DF75-FF..................... 750 gpd 
DF75-CC.................... 750 gpd 
DF75-C ...................... 750 gpd 
DF75-F....................... 750 gpd 
DF75-CA.................... 750 gpd 
 
DF100-FF................. 1000 gpd 
DF100-CC................ 1000 gpd 
DF100-C .................. 1000 gpd 
DF100-F................... 1000 gpd 
DF100-CA................ 1000 gpd 
 
DF150-FF................. 1500 gpd 
DF150-CC................ 1500 gpd 
DF150-C .................. 1500 gpd 
DF150-F................... 1500 gpd 
DF150-CA................ 1500 gpd 

 
Delta Environmental 
Products, Inc. 
8275 Florida Blvd.  
PO Box 969 
Denham Springs, LA  
70726 
 
 

 
Tel:    (800) 219-9183 
 
Fax:  (225) 664-9467 
 
E-mail:  
desales@deltaenvironmental.com 
 
Web:   
http://www.deltaenvironmental.com 
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Suspended Growth Process -  Category  1 

 

(Typical Strength Residential) 
 
Product Name / Model Manufacturer Contact Information 
 
Whitewater Aerobic Treatment Unit 
(cont’d) 
 
UC-50-F ..................... 500 gpd 
UC50-CA.................... 500 gpd 
UC50CA3 ................... 500 gpd 
UC50-FF .................... 500 gpd 
 
UC50A-FF .................. 500 gpd 
UC50A-CA ................. 500 gpd 
 
UC60-FF .................... 600 gpd 
UC60-CA.................... 600 gpd 
 
UC75-FF .................... 750 gpd 
UC-CA........................ 750 gpd 
 
UC90-F....................... 900 gpd 
UC90-CA.................... 900 gpd 
UC90-FF .................... 900 gpd 
 
UC100A-FF .............. 1000 gpd 
UC100A-CA .............. 1000gpd 
 
UC120-F................... 1200 gpd 
UC120-CA................ 1200 gpd 
UC120-FF ................ 1200 gpd 
 
UC150-FF ................ 1500 gpd 
UC150CA................. 1500 gpd 
 
UC150A-FF .............. 1500 gpd 
UC150A-CA ............. 1500 gpd 
 

 
Delta Environmental Products, Inc. 
 (cont’d) 

 
(cont’d) 

 
Whitewater Aerobic Treatment 
Units in combination with the UV  
“The Disinfector” unit. 
 
 
DF-50 ......................... 500 gpd 

 
Delta Environmental Products, Inc. 
8275 Florida Blvd.  
PO Box 969 
Denham Springs, LA  70727 
 
 

 
Tel:    (800)-219-9183 
 
Fax:   
 
E-mail:  
desales@deltaenvironmental.com 
 
Web:   
http://www.deltaenvironmental.com 
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Suspended Growth with Filtration Process - Category  1 
 

(Typical Strength Residential) 

 
Product Name / Model 

 
Manufacturer Contact Information 

 
Enviro-Guard Wastewater 
Treatment system 
 
ENV-0.75 ................... 750 gpd 

 
Consolidated Treatment 
Systems 
1501 Commerce Ctr. Dr. 
Franklin, OH  45005 
 

 
Tel:   (937) 746-2727 
 
Fax:  (937) 746-1446 
 
E-mail:  
bennette@consolidatedtreatment.com 
 
Web:     
http://www.consolidatedtreatment.com/ 

 
Multi-Flo Waste Treatment 
Systems 
 
FTB-0.5 ....................500 gpd 
FTB-0.6 ....................600 gpd 
FTB-0.75 ..................750 gpd 
FTB-1.0 ..................1000 gpd 
FTB-1.5…………….1500 gpd 
 

 
Consolidated Treatment 
Systems 
1501 Commerce Ctr. Dr. 
Franklin, OH  45005 
 
  

 
Tel:   (937) 746-2727 
 
Fax:  (937) 746-1446 
 
E-mail:  
bennette@consolidatedtreatment.com 
 
Web:     
http://www.consolidatedtreatment.com/ 

 
Singular Individual Home 
Wastewater Treatment System.     
(900 series)  
 
900-500...................... 500 gpd 
900-750...................... 750 gpd 
900-1000.................. 1000 gpd 
900-1250.................. 1250 gpd 
900-1500.................. 1500 gpd 
 
 
Singular Individual Home 
Wastewater Treatment System.    
(960 series)    
  
960-500...................... 500 gpd 
960-500...................... 600 gpd 
960-750..................... .750 gpd 
960-1000.................. 1000 gpd 
960-1250.................. 1250 gpd 
960-1500.................. 1500 gpd 
 

 
Norweco Wastewater 
Equipment Co. 
220 Republic Street 
Norwalk, OH  44857-1196 
 
 

 
Tel:   (419) 668-4471 
 
Fax:  (419) 663-5440 
 
 E-mail:  email@norweco.com 
 
Web:     http://www.norweco.com 
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Upflow Media Filtration - Category  1 
 

(Typical Strength Residential) 
 

 
Product Name / Model 

 
Manufacturer Contact Information 

 
Glendon BioFilter Treatment 
System 
 
M3 ................. 240 - 480 gpd* 
M31 ................  90 - 500 gpd* 
 
*Multiple units, in the same or a 
variety of sizes, may be used in 
parallel to accomplish daily 
design flows to 3,500 gpd. 
 

 
Glendon BioFilter 
Technologies, Inc. 
25448 Port Gamble Rd 
Poulsbo, WA  98370 
 
 

 
Tel:  (360) 297-7066 
 
Fax: (360) 297-8479 
 
E-mail:  info@glendon.com 
 
Web:     http://www.glendon.com 
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Vault Toilets 

 
Product Name / 

 Model / 
 Loading 

 

 
Manufacturer Contact Information 

 
CXT 
 
Cascadian .................................. 1000 gal 
Gunnison .................................... 1000 gal 
Rocky Mtn .................................. 1000 gal 
Tioga........................................... 2000 gal 
Tioga Special.............................. 2000 gal 
Double Cascadian ...................... 2000 gal 
Double Cascadian w/ Chase...... 2000 gal 
Double Rocky Mtn ...................... 2000 gal 
Double Rocky Mtn w/ Chase...... 2000 gal 
 
 
 
 
 

 
CXT, Inc. 
3808 North Sullivan 
Road, Bldg. #7 
Spokane, WA   99216 

 
Tel:   (800) 696-5766 
Tel:   (509) 921-8766 
 
Fax:  (509) 928-8270 
 
E-mail: info@cxtinc.com  
 
Web:     www.cxtinc.com/ 
 

 
Romtec 
       (750 or 1,000 gallon vaults) 
 
SST........ Original Restroom 
SST........ Traditional Restroom 
SST........ Aspen Wood Design Single 
               Restroom 
SST........ Double Restroom Wood Design 
SST........ Aspen Concrete Single Restroom 
SST........ Aspen Concrete Double Restroom 
 

 
Romtec, Inc. 
18240 North Bank Road 
Roseburg, OR   97470 

 
Tel:   (541) 496-3541 
 
Fax:  (541) 496-0803 
 
E-mail:  info@romtec.com 
 
Web:     www.romtec.com 
 

 
WRS Vault Evaporator System 
 
WRS “Outback”………1180 gal (360 gal.        
                                                 waste capacity) 

 
Biological Mediation 
Systems 
PO Box 8248 
Fort Collins, CO  80526 
 

 
Tel:    (800)-524-1097 
          (970)-221-5949 
 
Fax:    (970)-221-5748 
 
Web:    
www.biologicalmediation.com 
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Proprietary Distribution Products 
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Gravelless Drainfield Systems / Geocomposite Drainfields 

 
Product / 
Model 

 
Unit Size 
W / L / H 
(inches) 

 
Void 

Space 
per foot3  

of media 
(cu. ft)   

 
Void 

Space 
per 

arrange--
ment of 

units 
(cu. ft) 

 
Void 

Space 
per 

linear 
foot of 
trench 
(cu. ft) 

 
Infiltrative 
Surface 

per 
arrange--
ment of 

units 
(sq. ft.) 

 
Infiltrative 
Surface 

per linear 
foot 

(sq. ft.) 

 
 

Manufacturer 

 
Eljen In-Drain System 

 
 

 
In-Drain 
Type B 
 

 
36” x 48” x 7” 
 

 
0.52 

 
6.3 

 
1.57 

 
12 

 
3 
 

 

 

 
In-Drain 
Type Half 
B 
 

 
36” x 24” x 7” 
 

 
0.52 

 
3.15 

 
1.57 

 
6 

 
3 

 
Eljen Dorporation 
10 North Main Street 
Suite 216 
West Hartford, CT  
06107 
 
Tel:  Corp.  (800) 444-
1359 
Tel:  (860) 610-0426 
 
Fax:  (860) 610-0427 
 
E-mail:  info@eljen.com 
 
Web:  
http://www.eljen.com 
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Gravelless Drainfield Systems / Gravelless Chamber Products 
 
Note:  Infiltrative surface area is calculated from outside dimensions.  Actual area may be less for some products due to 
support pads and dimensional variation 

 
Product / Model 

 

 
Unit Size 
W / L / H 
(inches) 

 
Void 

Space per 
unit 

(cu. ft.) 

 
Void 

Space 
per linear 

foot 
(cu. ft) 

 
Infiltrative 

Surface per 
unit 

(sq. ft.) 

 
Infiltrative 
Surface 

per linear 
foot 

(sq. ft.) 

 
Manufacturer 
Contact 
Information 

 
Bio-Diffuser Plastic Leaching Chamber System 

  
 
Standard (14”) 

 
34” x 76” x 14” 

 
14.0 

 
2.25 

 
17.9 

 
2.8 

 
Low Profile (11”) 

 
34” x 76” x 11” 

 
8.5 

 
1.36 

 
17.9 

 
2.8 

 
Bio 2 

 
12.7” x 86.9” x 11.9” 

 
5.0 

 
0.7 

 
9.0 

 
1.3 

 

 
Bio 3 
 

 
17.7” x 86.9” x 11.9” 

 
8.6 

 

 
1.2 

 

 
13.2 

 
1.8 

 

 
PSA, Inc. 
4640 Truman Blvd 
Hilliard, OH  43026 
 
Tel:  (800)  821-6710 
 
Fax:  (614) 658-0204 
 
E-mail:  
steve.helmrich@ads-
pipe.com 
 
Web: http://www.ads-
pipe.com 
 

Cultec Field Panel System 

       
 
C1 Field Drain 
Contactor 

 
12” x 96” x 8.5” 

 
3.4 

 
0.4 

 
8.0 

 
1.0 

 

 
C2 Field Drain 
Contactor 

 
24” x 96” x 8.5” 

 
6.7 

 
0.8 

 
16.0 

 
2.0 

 
C3 Field Drain 
Contactor 

 
36” x 96” x 8.5” 

 
10.1  

1.3 

 
24.0 

 
3.0 

 

 
C4 Field Drain 
Contactor 

 
48” x 96” x 8.5” 

 
13.4 

 
1.7 

 
32.0 

 
4.0 

 
Contactor 75  

26.5” x 75” x 12.4” 
 

10.0 
 

1.6 
 

13.8 
 

2.2 

 
Contactor 100  
H-10 

 
36” x 7.4’ x 12.5” 

 
13.3 

 
2.1 

 
18.8 

 
3.0 

 
Contactor 100  
H-20 

 
36” x 7.5’ x 12.5” 

 
13.3 

 
2.1 

 
18.8 

 
3.0 

 
Contactor 125  

28” x 78” x 18.0” 

 
16.7 

 
2.7 

 
14.6 

 
2.3 

 
Recharger 330  

52” x 75” x 30.5” 

 
55.6 

 
8.9 

 
27.1 

 
4.3 

 

 
 Contactor EZ-
24 

 
16” x 8.5’ x 12.5” 

 
50 

 
6.25 

 
8.8 

 
1.1 

 
Cultec, Inc. 
PO Box 280 
Brookfield, CT  
06804 
 
Tel:  (800) 4CULTEC 
Tel:  (203) 775-4416 
 
Fax:  (203) 775-1462 
 
E-mail:  
custservice@cultec.c
om 
 
Web: 
http://www.cultec.co
m 
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Gravelless Drainfield Systems / Gravelless Chamber Products 
 

Note:  Infiltrative surface area is calculated from outside dimensions.  Actual area 
 may be less for some products due to support pads and dimensional variation. 

 
Product / Model 

 

 
Unit Size 
W / L / H 
(inches) 

 
Void 

Space 
per unit 
(cu. ft.) 

 
Void 

Space per 
linear foot 

(cu. ft) 

 
Infiltrative 

Surface per 
unit 

(sq. ft.) 

 
Infiltrative 

Surface per 
linear foot 

(sq. ft.) 

 
Manufacturer 
Contact Information

 
EnviroChamber Leaching System 

  
 
Standard  
 

 
34” x 75” x 12” 

 
11.63 

 
1.85 

 
17.7 

 
2.8 

 

 
High Capacity 

 
34” x 75” x 17.5” 

 
18.3 

 
2.93 

 
17.7 

 
2.8 

 
Hancor, Inc. 
PO Box 1047 
Findlay, OH  45839-
1047 
 
Tel:  (419) 422-6521 
 
Fax: (419) 424-8300 
 
E-mail:  
drainage@hancor.com 
 
Web:    
http://www.hancor.com 

 
Infiltrator Chamber Leach Field System 

 
  

Standard  
 

34” x 75” x 12” 
 

10.3 
 

1.65 
 

17.7 
 

2.8 

 High Capacity 34” x 75” x 16” 16.3 2.61 17.7 2.8 

  
Equalizer 24 

 
15” x 101” x 11” 

 
4.45 

 
0.54 

 
10.5 

 
1.3 

 
Equalizer 36  

22” x 101” x 11” 
 

8.42 
 

1.00 
 

15.4 
 

1.8 
  

Quick 4 
Standard  

34” x 48” x 12” 5.82 1.46 11.3 2.8 

 Quick4 
Standard 
MultiPort End 
Cap 

34 x 16” x 12” 
1.0 

(average 
per unit) 

NA 2.5 (average 
per unit) NA 

 
Quick4 EQ36 22” x 48” x 12” 4.33 1.08 7.2 1.8 

 Quick4 EQ36 
MultiPort End 
Cap 

22” x 16” x 12” 
0.67 

(average 
per unit) 

NA 1.0 (average 
per unit) NA 

 
Infiltrator Systems, Inc. 
PO Box 768 
Old Saybrook, CT  
06475 
 
Tel:  (800) 718-2754 
 
Fax:  (860) 577-7001 
 
E-mail:  
info@infiltratorsystems 
 
Web:  
http://www.infiltratorsyst
ems.com 
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Gravelless Drainfield Systems / Gravelless Drainfield Pipe Products 
 

Single-Pipe 
 
 
Product / 
Model 

 
Unit Size 

OD / L 
(inches) 

 
Void Space 

per unit 
(cu. ft.) 

 
Void Space 
per linear 

foot 
(cu. ft) 

 
Infiltrative 

Surface per 
unit 

(sq. ft.) 

 
Infiltrative 

Surface per 
linear foot 

(sq. ft.) 

 
Manufacturer Contact 

Information 

 
Goldline GLP Gravelless Leachbed Pipe 
  

GLP 8  
 

 
9.5” OD x 120” 

 
4.9 

 
0.49 

 
7.9 

 
0.8 

  
GLP 9 

 
11.6” OD x 120” 

 
7.3 

 
0.73 

 
9.7 

 
1.0 

 
Prinsco, Inc. 
108 West Highway 7 
PO Box 265 
Prinsburg, MN  56281 
 
Tel:  (800) 992-1725 
Tel:  (320) 978-4116 
 
Fax:  (320) 978-8602 
 
E-mail:  
info@prinsco.com 
 
Web:    
http://www.prinsco.com 
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Gravelless Drainfield Systems / Gravelless Drainfield Pipe Products 

 
Multiple-Pipe 

 
 
Product / 
Model 

 
Unit Size 

W/L/H 
(inches) 

 
Void Space 

per unit 
(cu. ft.) 

 
Void Space 
per linear 

foot 
(cu. ft) 

 
Infiltrative 

Surface per 
unit 

(sq. ft.) 

 
Infiltrative 

Surface per 
linear foot 

(sq. ft.) 

 
Manufacturer Contact 

Information 

 
PTI Multi-Pipe Systems (MPS) 

  
MPS-9 

 

 
23.125” x 120”x 8.5” 

 
12 

 
1.2 

 
19.3 

 
1.93 

  
MPS-11 

 
27.75”x 120” x 8.5” 14.6 1.46 23.1 2.31 

MPS-13 32.375” x 120” x 8.5” 17.3 1.73 27.0 2.70 
 

      

 
Plastic Tubing Industries 
18314 Mathis Road 
Waller, TX  77484 
 
Tel:  (800) 780-5121 
Tel:  (407) 298-5121 
 
Fax:  (407) 578-9393 
 
E-mail:  
ptipipe@ptifla.com 
 
Web:    
http://www.ptifla.com 
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Gravelless Drainfield Systems / Gravel Substitute Products 

 
Product 
/ Model 

 
Unit Size 
W / L / H 
(inches) 

 
Void 

Space per 
foot3  of 
media 

(cu. ft)   

 
Void 

Space per 
arrange-
ment of 

units 
(cu. ft) 

 
Void 

Space per 
linear 
foot of 
trench 
(cu. ft) 

 
Infiltrative 

Surface 
per 

arrange-
ment of 

units 
(sq. ft.) 

 
Infiltrative 
Surface 

per linear 
foot 

(sq. ft.) 

 
 

Manufacturer 

 
EZflow systems 

 
 

 
1003-
H 
 

 
10” x 30” x 120” 
Horizontal 
arrangement of 
three 10” 
diameter “tubes” 
in a 30” wide 
trench. 

 
0.4 

 
7.2 

 
0.72 

 
25 

 
2.5 

 

  
1003-
T 

 
10” x 24” x 120” 
Triangular 
arrangement of 
three 10” 
diameter “tubes” 
in 24” wide 
trench. 
 

 
0.4 

 
7.2 

 
0.72 

 
20 

 
2.0 

  
 
1203-
H 

 
12” x 36” x 120” 
Horizontal 
arrangement of 
three 12” 
diameter “tubes” 
in a 36” wide 
trench. 
 

 
 

0.4 

 
 

10.1 

 
 

1.01 

 
 

30 

 
 

3.0 

 
Ring Industrial Group/EZflow 
3600 Crates Way 
Building 2, Suite A 
The Dalles, OR 97058 
 
Tel:  Corporate  (800) 280-
6333 
Tel:    (503) 492-2500 
 
Fax:   (503) 492-0208  
 
E-mail:  
amauck@easystreet.com 
 
Web:  http://www.ezflowlp.com 
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Subsurface Drip System Dripline 
 

Note:  All dripline used for wastewater applications must be  
color-coded (purple or pantone) to identify the non-potable source. 

 
Dripline must meet requirements outlined in the Department's recommended standards 
and guidance publication for Subsurface Drip Systems and must also be listed on the 
most current edition of the Department’s List of Approved Systems and Products before 
it can be permitted for use with SDS.  All other SDS components (filters, control valves, 
air-vacuum relief valves & controllers) must meet specifications of the dripline 
manufacturer. 

                                                                       
 

Product Name / Model 
 

Manufacturer Contact Information 
 
Bioline* (pressure compensating 
type) dripline 
 

• 0.57 inch ID, (available in 
12, 18 and 24 inch emitter 
spacing, and with emitter 
discharge rates 0.42, 0.62 
and 0.92 gallons per hour 
(GPH) 

 
*(“Techfilter” disk filter with root 
inhibitor implanted into replaceable 
disk cartridge is required and must 
be specified for use with all Netafim 
dripline.) 
 

 
Netafim 
5470 E. Home Ave. 
Fresno, CA 93727 
 

 
Tel:    (888)-NETAFIM 
 
Fax:   (55)9 453-6803 
 
E-mail:                  
FHarned@Netafimusa.com 
 
Web-site:              
www.netafimusa.com 
 
 

 
Wasteflow PC (pressure 
compensating type) dripline 
 

• 0.55 inch ID; (available in 6, 
12 and 24 inch emitter 
spacing, and with emitter 
discharge rates 0.53 and 
1.03 gallons per hour (GPH) 

 

 
Geoflow, Inc.  
506 Tomal Plaza 
Corte Madera, CA  94925 
 

 
Tel:   (415) 927-6000  
         (800) 828-3388  
 
Fax:   (415) 927-0120  
 
E-mail: rr@geoflow.com  
 
Web-site: http://www.geoflow.com  
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Treatment Standard 1 and 2 
 

Overview of Treatment Standards: 
Applying Performance Standards to Marginal Sites using  

Alternative On-site Sewage Treatment Systems 
 
To strike a balance between site conditions and development plans, and between public health and environmental 
protection, the current State Board of Health (SBOH) rules for on-site sewage systems have integrated the concepts of 
using performance standards and using various types of sewage treatment and disposal systems.  
 

• For sites and development plans consistent with the minimum standards for conventional sewage systems, the 
rules as presented in Chapter 246-272 WAC are applied. 

 
• For sites where all conditions can be met except for vertical separation, pressure distribution in the drainfield 

may be substituted for up to 12 inches of vertical separation to retain the balance needed. 
 

• For other more marginal situations, or sites where the desired development raises health protection issues to 
be addressed by the system designer, the rules employ use of two performance standards:  Treatment Standard 
1 (TS1) and Treatment Standard 2 (TS2). 

 
 

Treatment Standards 1 and 2 
 

Treated effluent from Alternative On-site Sewage Systems  
must meet (or exceed) these performance standards:  

 

 
 
 

Standard  
BOD5 

(5-day Biochemical 
Oxygen Demand)  

 
Maximum 30-day average  
( mg BOD / liter Effluent ) 

 
TSS 

(Total Suspended Solids) 
 
 

Maximum 30-day average 
 

( mg TSS / liter Effluent) 

 
Fecal Coliform 

 
 

 
Maximum 30-day geometric 

mean,  
(Colonies/100 ml Effluent) 

 
Treatment 

Standard 1: 
 

 
< 10 mg    * 

 
<  10 mg  

 
< 200  

 
Treatment 

Standard 2: 
 

 
<  10 mg     * 

 
< 10 mg  

 
< 800  

 

* A 30 day average of less than 8.3 mg /L of carbonaceous biochemical oxygen demand (5-day CBOD5) will be accepted in lieu of the 
BOD5 value when data are submitted in the course of NSF Standard No. 40 testing and reporting protocols. 
 
The concept of integrating performance standards with on-site sewage systems management began when the 
SBOH, in response to legislative action, adopted amendments and additions to Chapter 246-272 WAC.  These 
performance standards, which became effective 11/10/89, only applied to repair and replacement of on-site 
sewage system failures along marine shorelines.  To address lot size and soil limitations often found at these 
sites, the amendments introduced the concept of TS1 and TS2, and linked the use of systems capable of meeting 
these standards to address limited vertical and horizontal separation situations.  When the State Board of Health 
revised the on-site sewage system rules on January 1, 1995, this concept was expanded to apply the two 
performance standards beyond repair of marine shoreline system failures to protect vulnerable waters 
throughout the state. 
           Back to Table of Contents
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Application of Treatment Standards 
 

 
Permit Event 

System Must Meet 
Treatment Standard 

 
Applies When & Where: 

 
Repair or Replacement 

 
1 or 2 

 
Horizontal separation to a water supply or surface water 
cannot meet the standards for new construction.1

  
New Construction or 
Expansion 

 
2 

  
• Vertical separation is less than 2 feet in Soil Types 

1B, 2A & B, and 3-6.2   
• Development where Soil Type 1A  exists. 3  

 
 
    1 Table VI in the SBOH rules, Chapter 246-272 WAC 
    2 Table IV in the SBOH rules, Chapter 246-272 WAC 
    3 Table IV in the SBOH rules and Table VII in the SBOH rules, Chapter 246-272 WAC 
 
Treatment Standards 1 and 2 are applied to existing and new sites indirectly: 
 

• The Department of Health (DOH) reviews the performance data of alternative on-site sewage 
treatment systems and identifies those meeting parameters of the two standards.  At least annually, 
DOH prepares a list of these systems and products. 

 
• Certain site conditions determine the need for an on-site sewage system to meet Treatment Standard 

1 or 2.  Systems and products meeting the performance standards may be used at these conditional 
sites without further evaluation of the treatment system’s performance. 

 
• Appropriate design, installation and inspection, followed by proper operation by the system’s owner 

and routine monitoring and maintenance by qualified service providers support presumption of 
satisfactory performance. 

 
Treatment Standard 1 and 2 are stringent wastewater treatment standards.  Not all systems or 
products meet the standards. 
 

• Performance results of some systems may qualify them in two, but not all three, of the performance 
parameters.  An example of this exists with the intermittent sand filter.  Its performance level meets 
all the parameters of Treatment Standard 2, but meets only the BOD5 and TSS parameters of 
Treatment Standard 1.  The effluent fecal coliform count exceeds Treatment Standard 1 criteria, and 
the system, therefore, does not qualify for TS1. 

 
• For some systems or products that have been researched or tested, effluent samples were analyzed 

for only two, instead of all three of the parameters.  An example of this exists with some aerobic 
treatment units that have been performance-tested according to the National Sanitation Foundation 
(NSF) Standard No. 40.  This testing protocol evaluates products for BOD5 (CBOD5) and TSS, but 
not for fecal coliform; thus, only two of the three performance parameters have been tested for.  
Unless the manufacturer requests sample analysis for fecal coliforms, no comparable test data may 
exist to evaluate the system for fecal coliform reduction. 
  

Back to Table of Contents
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List of Systems Meeting Treatment Standards 1 and/or 2 
 
The tables on the following two pages identify the currently approved sewage treatment systems and products 
that meet the criteria for Treatment Standard 1 and / or 2.   Also listed are systems and products that meet the  
BOD5  and TSS parameters but not the fecal coliform parameter of the standards.  Local health officers may 
permit these two-criterion systems and products at marginal sites that would otherwise require Treatment 
Standards 1 or 2 if additional treatment and/or effluent disinfection is provided to address the fecal 
coliform criteria of either standard. 
 
Experience with effluent disinfection of small on-site wastewater systems among those working in the on-site 
sewage system arena in Washington State is limited.  Manufacturer product literature and R&D suggest that 
methods, equipment, and materials are readily available for reliable and effective disinfection of on-site sewage 
treatment system effluent.  Conversely, anecdotal evidence suggests that currently available or chosen methods, 
equipment, and materials may be failing to meet expectations for reliability and effective disinfection to the 
levels required by Treatment Standard 1 and 2.  In anticipation of nationally developed standards for 
disinfection equipment, DOH has written the interim document, Recommended Standards and Guidance for 
Disinfection Methods and Equipment. 
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List of Systems Meeting Treatment Standards 1 and/or 2 

Alternative System  
Standard  

 
Performance 

level Domain 
Status System / Product 

 
Proprietary 

 
• Enviro-Guard ENV-0.75 Wastewater 

Treatment System in combination with the 
Salcor 3G ultraviolet light disinfection unit 

 
• Glendon Bio Filter 
 
      TRD – 1000 Wastewater Treatment System 
 
• Whitewater Aerobic Treatment Unit DF-50 in 

combination with the UV “The Disinfector” 
unit. 
 

 
Meets or exceeds 
all parameters of 
the performance 
standard 
 

Public 
Domain 

 
• Stratified Sand Filter 

 
Proprietary 
 

 
• AdvanTex AX20N Wastewater Treatment 

System 
 
• Alternating Intermittent Recirculating 

Reactor- AIRR 
 

• Biomicrobics/FAST Wastewater Treatment 
System 
 

• Clearwater Ecological System 
 

• Clearstream Wastewater System with 
CS1100 Spin Filter Assembly 
 

• Multi-Flo Waste Treatment System 
 

• Nayadic Residential Sewage Treatment 
System 
 

• Singulair Bio-Kinetic Wastewater Treatment 
System – 960 models 
 

• Whitewater Aerobic Treatment Unit 
 

 
Treatment 

Standard  1  
 

 
Meets or exceeds 
only BOD5 and TSS 
parameters of the 
performance 
standard. 
Requires additional 
treatment to meet 
pathogen 
attenuation 
requirements.

 
Public 
Domain 

 
• Intermittent Sand Filter 

 
• Recirculating Sand (Gravel) Filter 
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List of Systems Meeting Treatment Standards 1 and/or 2 

Alternative System  
Standard  

 
Performance 

level Domain 
Status System / Product 

 
Proprietary 

 
• Enviro-Guard ENV-0.75 Wastewater 

Treatment System in combination with the 
Salcor 3G ultraviolet light disinfection unit 

 
• Glendon Bio Filter 

 
• TRD 1000  Wastewater Treatment System 

 
• Whitewater Aerobic Treatment Unit DF-50 in 

combination with the UV  “The Disinfector” 
unit. 
 

 
Meets or exceeds 
all parameters of 
the performance 
standard 
 

 
Public 
Domain 

 
• Intermittent Sand Filter 

 
• Stratified Sand Filter 

 
 
Proprietary 
 

 
• AdvanTex AX20N Wastewater Treatment 

System 
 
• Alternating Intermittent Recirculating 

Reactor- AIRR 
 

• Biomicrobics/FAST Wastewater Treatment 
System 
 

• Clearwater Ecological System 
 

• Clearstream Wastewater System with 
CS1100 Spin Filter Assembly 
 

• Multi-Flo Waste Treatment System 
 

• Nayadic Residential Sewage Treatment 
System 
 

• Singulair Bio-Kinetic Wastewater Treatment 
System – 960 models 
 

• Whitewater Aerobic Treatment Unit 
 

 
Treatment 
Standard 2 

 

 
Meets or exceeds 
only BOD5 and TSS 
parameters of the 
performance 
standard. 
Requires additional 
treatment to meet 
pathogen 
attenuation 
requirements.

 
Public 
Domain 
 

 
• Recirculating Sand (Gravel) Filter 
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Approved Wastewater Tanks 

 
 

Introduction 
 
The following section presents manufacturer and product information for various wastewater tanks.  This 
information is presented in two lists: 
 

 Concrete Tanks Approved by Local Health Jurisdictions (statewide, by county) 
These tanks, approved by local health departments / districts, are acceptable to Department of Health 
and may be used statewide. 
 
Please note that some local health jurisdictions do not have a formal process for evaluating wastewater 
tanks.  Designers are advised to check with the local health jurisdiction to confirm which tanks are 
permitted. 
   
This list is frequently updated, yet may not contain all tanks in current use in a given county.  Local 
health jurisdictions may add or make corrections to this list by contacting the department. 

 
 

 Concrete Tanks Approved by the Washington State Department of Health 
This list reflects information about wastewater tank reviews and approvals by the department since 
January 1, 1995.  These tanks may be used statewide. 
 

 Non-Concrete Tanks Approved by the Washington State Department of Health. 
This list contains tanks constructed with fiberglass or polyethylene.  This list reflects information about 
wastewater tank reviews and approvals by the department since January 1, 1995.  These tanks may be 
used statewide. 

 
 
Answers to questions regarding wastewater tank standards or information about application for product review 
and approval may be obtained from Richard Benson, P.E. at (509) 456-6177 or Richard.Benson@doh.wa.gov. 
 
 
 
 
 
 
 
 
 
 
 
          Back to Table of Contents
         

mailto:Richard.Benson@doh.wa.gov


The presence of a product on this list does not constitute approval of marketing, advertising or labeling practices employed by a manufacturer, nor is 
it an affirmation of manufacturer claims of product performance.  Listing does not constitute endorsement of these products by the Department of 
Health.   Information obtained from the sources listed is the sole responsibility of the manufacturer or other provider. 
 

List of Approved Systems and Products 
August 10, 2005 Page 40 of 60  

 

List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Adams 

 
M-1 Tanks 
3358 Citation Road 
Moses Lake, WA  98837 
(509) 766-2914 
 

 
One…………………. 
Two…………………. 
Two.………………… 

 
   670 (pump) 
1,000 (septic) 
1,250 (septic) 

 
Asotin-Garfield 

 
Early Bird Supply, Inc 
1508 15th Street 
Clarkston, WA  99403 
(509) 758-3333 
 

 
 
One…………………. 
Two…………………. 

 
 
1,000 (pump)  
1,000 
 

 
Bert’s Excavating 
PO Box 73 
Sunnyside, WA  98944 
(509) 837-2117 
(509) 837-6282 
 

 
Two………………… 
 

 
1,000   
 

 
Pipe, Inc. 
PO Box 9156 
Tacoma, WA  98409 
 

 
Not Provided 

 
2,100 

 
Selah Concrete Products 
319 West First Street 
Selah, WA  98942 
 

 
Two………………… 
Two………………… 

 
1,000   
1,250   

 
Wilbert Precast, Inc. 
2215 East Brooklyn 
Spokane, WA  99217 
(509) 325-4573 
(800) 888-4573 
 

 
Not provided 
Not provided 
Not provided 

 
1,000 
1,250 
1,500 

 
Benton-Franklin 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Yakima Cement Products 
1202 South First 
Yakima, WA  98907 
 

 
Not provided 

 
1,000 

 
Bremerton-Kitsap 
(Name changed to Kitsap Health District) 
See  “Kitsap”
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Godbey Red-E-Mix Concrete, Inc 
912 SW Ansel 
Brewster, WA  98812 
 

 
Two………………… 
Two………………… 
 

 
1,000 
1,250 
 

 
H2 Precast Concrete Products 
PO Box 3568 
Wenatchee, WA  98807 

 
One………..………. 
Two………………… 
Two………………… 
Two………………… 

 
   750 (pump) 
1,500 (septic) 
1,000 
1,250 
 

 
Chelan-Douglas 
 

 
Quality Construction 
PO Box 39 
Wenatchee, WA  98801 
Contact:  John Wood 
 

 
Two………………… 
Two………………… 
 
 

 
1,000 
1,500 
 
 

 
Clallam 
 

 
Peninsula Septic Tanks 
1370 Woodcock Road 
Sequim, WA  98382 
(360) 683-4714 

 
One………………… 
Two………………… 
Two………………… 
Two………………… 
Two………………… 

  
   750  (pump) 
1,000 
1,250 
1,500 
2,000 
 

 
Columbia 
 

 
Not Provided 

  

 
Cowlitz 
 

 
No Concrete Tanks on list.  

  

 
Grant 

 
M-1 Tanks 
3358 Citation Road 
Moses Lake, WA  98837 
(509) 766-2914 
 

 
One………………… 
 
One………………… 
 
One………………… 
 
One………………… 
 
 
Two………………… 
Two………………… 
Two………………… 

 
   670  (pump) 
      (670 middle wall removed) 
1,000  (pump) 
     (1,060 middle wall removed) 
1,250  (pump) 
     (1,313 middle wall removed) 
1,500  (pump) 
     (1,615 middle wall removed) 
 
1,000  (septic) 
1,250  (septic) 
1,500  (septic) 
(April 2005) 
 



The presence of a product on this list does not constitute approval of marketing, advertising or labeling practices employed by a manufacturer, nor is 
it an affirmation of manufacturer claims of product performance.  Listing does not constitute endorsement of these products by the Department of 
Health.   Information obtained from the sources listed is the sole responsibility of the manufacturer or other provider. 
 

List of Approved Systems and Products 
August 10, 2005 Page 42 of 60  

List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Atlas Concrete Products, Inc. 
19221 Sargent Road 
Rochester, WA  98579 
 

 
Two………………… 

 
1,200  (septic) 
 

 
Central Reddi-Mix, Inc. 
1419 Bishop Road 
Chehalis, WA  98532 
 

 
One………………… 
Two………………… 
 

 
   750  (pump) 
1,150  (septic) 
 
 

 
Evergreen Concrete Products 
13212 Valley Ave. E 
Sumner, WA  98390 
 

 
One………………… 
Two………………… 
 

 
   750  (pump) 
1,100  (septic) 
 
 

 
Grays Harbor 
 
 
 
 
 
 
 
 

 
Northwest Cascade, Inc. 
16207 Meridian Road 
Puyallup, WA  98373 
 

 
Two………………… 

 
1,125  (septic) 

 
Berg Vault Company of WA, Inc. 
2308 Cedardale Road 
Mount Vernon, WA  98274 
(360) 424-4999 
 

 
Not provided 
 

 
1,000 
1,250 
1,750 

 
Cuz Concrete Products 
19604 67th Avenue NE 
Arlington, WA  98223 
(360) 435-5531 
(360) 435-8134 (FAX) 
(800) 659-1941 
 

 
Not provided 
 

 
1,000 
1,250 
1,500 
 

 
Everett Bros. Construction Co. 
PO Box 761 
Oak Harbor, WA  98277 
(360) 675-2727 
 

 
Not provided 
 

 
1,000 
 

 
Island 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Pacific Pre-Cast 
PO Box 1761 
Oak Harbor, WA  98277 
(360) 679-0702 
(360) 675-9560 
 

 
Not provided 
 

 
1,000 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Stanwood Redi-Mix 
2431 Larson Road 
Stanwood, WA  98292 
(360) 652-7777 
 

 
Not provided 
 

 
1,000 
1,200 
 

 
Whidbey Island Sand and Gravel 
PO Box 434 
Freeland, WA  98249 
(360) 321-6101 
 

 
Not provided 
 

 
1,000 
 

 
 
Island 
(Cont’d) 
 
 

 
William Crane & Precast 
PO Box 638 
Freeland, WA  98249 
(800) 755-5506 
 

 
Not provided 
 

 
1,000 
1,250 

 
Jefferson 

 
Cotton Ready Mix 
 
 

 
One………………… 
Two………………… 

 
   700  (pump) 
1,000 
 

 
Evergreen Pre-Cast, Inc. 
P.O. Box 58 
Sumner, WA 98390 
Phone: (253) 863-6510 

 
One………………… 
One………………… 
Two………………… 
Two………………… 
One…………………. 

 
   750  (pump) 
1,100  (pump) 
1,100  (septic) 
1,500  (septic) 
1,700  (pump) 
 

 
Fred Hill Materials 
P.O. Box 6 
Poulsbo, WA 98370 
Phone: (360) 779-4431 
Contact: Eric Smallbeck 

 
One………………… 
One………………… 
Two………………… 
One………………… 
Two………………… 
One………………… 
Two………………… 

 
   500  (pump) 
1,100  (pump) 
1,100  (septic) 
1,250  (pump) 
1,250  (septic) 
1,000  (pump) 
1,500  (septic) 
 

 
Kitsap 
(Formerly 
Bremerton-
Kitsap) 
 
 
 
 
 
 
 
 
 
 
 
 

 
Kurt's Precast, Inc. 
P.O. Box 99 
Belfair, WA 98528  
Phone: (360) 275-1996 
Contact: Kurt 
 

 
One………………… 
One………………… 
Two………………… 
One………………… 
Two………………… 
 

 
   500  (pump) 
1,125  (pump) 
1,125  (septic) 
1,500  (pump) 
1,500  (septic) 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Kitsap (cont’d) 
(Formerly 
Bremerton-
Kitsap) 
 

 
Northwest Cascade 
P.O. Box 73399 
Puyallup, WA 98373 
Phone: (800) 444-2371 
Contact: JR Inman 
 

 
One………………… 
One………………… 
Two………………… 
One………………… 
Two………………… 
 

 
   750  (pump) 
1,000  (pump) 
1,000  (septic) 
1,200  (pump) 
1,200  (septic) 
 

 
Evergreen Precast  
PO Box 58 
Sumner, WA  98390 
(206) 863-6510 
 

 
Two………………… 
Two………………… 
 

 
1,000 
1,500 
 

 
H2 Precast Concrete Prod, Inc 
PO Box 3568 
Wenatchee, WA  98807 
(360) 884-6644 
Contact:  Larry Haven 
 

 
Two………………… 
Two………………… 
 
 

 
1,000 
1,250 
 

 
M-1 Tanks 
3358 Citation Road 
Moses Lake, WA  98837 
(509) 766-2914 
 

 
Two………………… 
 
 
 
 

 
1,000 
 

 
Panhandle Concrete 
675 West Dalton Avenue 
Coeur d’Alene, ID  83814 
(208) 667-8179 
 

 
Two………………… 
 

 
1,000 
 

 
Selah Concrete Products 
319 South First Street 
Selah, WA  98942 
(509) 697-4755 
 

 
Two………………… 
Two………………… 
 

 
1,000 
1,250 
 

 
Sno-Valley Concrete Products 
19401 State Road 
Monroe, WA  98272 
(206) 788-5686 
 

 
Two………………… 
 

 
1,000 
 

 
Kittitas 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Stuth Company 
PO Box 950 
Maple Valley, WA  98038 
(206) 255-3546 
 

 
Two………………… 
 

 
1,000 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Wilbert Precast, Inc. 
2215 East Brooklyn 
Spokane, WA  99217 
(509) 325-4573 
(800) 888-4573 
 

 
Two………………… 
Two………………… 
Two………………… 
 

 
1,000 
2,000 
2,500 
 

 
Kittitas 
(Cont’d) 

 
Yakima Precast, Inc. 
1210 South First Street, Suite 104 
Yakima, WA  98901 
(509) 248-1984 
 

 
Two………………… 
 

 
1,000 
 

 
Atlas Concrete Products  
19221 Sargent Road 
Rochester, WA  98579 
(360) 354-3912 
 

 
Not provided 
 
 

 

 
Central Reddi Mix, Inc. 
305 East Summa 
Centralia, WA  98531 
(360) 736-1131 
 

 
Not provided 
 
 
 

 

 
Northwest Cascade 
PO Box 73399 
Puyallup, WA  98373 
 

 
Not provided 
 

 

 
Lewis 
 

 
Roto-Tech 
201 Carlisle 
Coos Bay, OR  97420 
 

 
Not provided 
 

 

 
Godbey Red-E-Mix Concrete, Inc 
912 SW  Ansel 
PO Box 505 
Brewster, WA  98812 
(509) 689-2415 
 

 
Two………………… 
Two………………… 
 

 
1,000 
1,250 
 

 
Lincoln 
 
 
 
 
 
 
 
 

 
M-1 Tanks 
3358 Citation Road 
Moses Lake, WA  98837 
(509) 766-2914 
 

 
Two………………… 

 
1,000 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Wilbert Precast, Inc. 
2215 East Brooklyn 
Spokane, WA  99217 
(509) 325-4573 
(800) 888-4573 
 

 
Two………………… 
Two………………… 
Two………………… 
Two………………… 
Three………………. 

 
1,000 
1,500 
2,000 
2,500 
1,500 

 
Lincoln (cont’d) 
 
 

 
White Block Co. 
6219 East Trent 
Spokane, WA  99212 
(509) 534-0651 
 
 

 
Two………………… 
Two………………… 
Two………………… 
Two………………… 
Three………………. 

 
1,000 
1,500 
2,000 
2,500 
1,500 
 

 
Mason 
 

 
Not Provided 

  

 
Colville Valley Concrete Corp. 
1175 East 3rd

Colville, WA  99114 
(509) 684-2534 

 
One…………………. 
 
 
 
Two…………………. 
Two…………………. 
Two ...………………. 
Three……………….. 

 
1,500  (mono)  
   500  (mono-pump) 
(Note: mono” means  
 monolithic pour.) 
1,000  (2 piece) 
1,000  (mono) 
1,500  (mono) 
 
 

 
Godbey Red-E-Mix Concrete, Inc 
912  SW  Ansel 
PO Box 505 
Brewster, WA  98812 
(509) 689-2415 
 

 
Two………………… 
Two………………… 

 
1,000 
1,250 
 

 
Wilbert Precast, Inc. 
2215 East Brooklyn 
Spokane, WA  99217 
(509) 325-4573 
(800) 888-4573 
 

 
Two………………… 
Two………………… 
Two………………… 
Two………………… 
Three………………. 

 
1,000 
1,500 
2,000 
2,500 
1,500 

 
NE Tri-County: 
   Ferry,  
   Stevens,  
   Pend Oreille 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Toner’s Sand & Gravel 
East 4611 Eloika Road 
Chattaroy, WA  99003 
(509) 325-4573 
 

 
Two………………… 

 
1,250 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
NE Tri-County: 
(cont’d) 

 
White Block Co. 
6219  East Trent 
Spokane, WA  99212 
(509) 534-0651 

 
Two………………… 
Two………………… 
Two………………… 
Two………………… 
Three………………. 

 
1,000 
1,500 
2,000 
2,500 
1,500 
 

 
Cascade Concrete Products, Inc. 
PO Box 2435 
Winthrop, WA  98862 
(509) 996-2435 

 
One  (oval)……….. 
One  (oval)……….. 
Two  (oval)………… 
Two  (rectangle)….. 
Two  (oval)………... 
 

 
1,000  (pump) 
1,250  (pump) 
1,000 
1,000 
1,250 

 
Godbey Red-E-Mix Concrete, Inc 
912 SW Ansel 
PO Box 505 
Brewster, WA  98812 
(509) 689-2415 
 

 
One………………… 
One………………… 
Two………………… 
Two………………… 
 

 
1,000  (pump) 
1,250  (pump) 
1,000 
1,250   

 
Okanogan Valley Concrete, Inc 
2145 Elmway 
Okanogan, WA  98840 
(509) 422-3211 
 

 
One (round)……….. 
One (oval)…………. 
One (rectangle)…… 
Two (oval)…………. 
Two (rectangle)…… 

 
   500  (pump) 
1,000  (pump) 
1,250  (pump) 
1,000 
1,250 
 

 
Okanogan 
 
 
 
 
 

 
South Okanogan Concrete 
Products, LTD. 
Box 419  
Osoyoos, B.C. VOH 1VO 
CANADA  
(604) 495-7556 
 

 
One………………… 
One………………… 
One………………… 
One………………… 
Two………………… 
Two………………… 
Two………………… 

 
   800  (pump) 
1,000  (pump) 
1,250  (pump) 
1,500  (pump) 
1,000 
1,250 
1,500  
 

 
Pacific 

 
Dennis Company Redi-Mix 
PO Box 891 
Ilwaco, WA  98624 
(360) 642-3153 
 

 
One…………………. 
One………………….  
Two…………………. 

 
   500  (pump) 
1,000  (pump) 
1,000  (septic) 

 
San Juan 
 
 
 

 
Berg Vault Company of WA, Inc. 
2308 Cedardale Road 
Mount Vernon, WA  98274 
(360) 424-4999 
 

 
Not provided 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Cuz Concrete Products 
19604 67th Avenue NE 
Arlington, WA  98223 
(360) 435-5531 
(360) 435-8134 (FAX) 
(800) 659-1941 
 

 
Not provided 
 

 

 
Island Concrete Products 
1793-B Cattle Point Road 
Friday Harbor, WA 98250 
(360) 378-5878 
 

 
Not provided 
 

 

 
Lopez Sand & Gravel 
Route 1, Box 2382 
Lopez, WA  98261 
(360) 468-2320 
 

 
Not provided 
 

 

 
 
San Juan 
(Cont’d) 
 
 

 
Sea Island Sand & Gravel 
Route 1, Box 81-C 
Eastsound, WA  98254 
(360) 376-4215 
 

 
Not provided 
 

 

 
 

 
 

Legend for Seattle-King liquid 
capacity: 
P = Pump tank 
S = Septic tank 
H = Holding tank 

 
Campbell’s Pre-Cast 
11515  120th Street E 
Puyallup, WA  98373 
 

 
Two………………… 
 

 
    890 (P) 
1,125  (S, P, H) 

 
Seattle-King 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cuz Concrete Products 
19604 67th Avenue NE 
Arlington, WA  98223 
(360) 435-5531 
(360) 435-8134 (FAX) 
(800) 659-1941 
 

 
Two………………… 
Two………………… 
Two………………… 
Two………………… 
One…………………. 

 
1,000  (S, P, H) 
1,250  (S, P, H) 
1,500  (S, P, H) 
1,750  (S) 
1,750  (P) 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Evergreen Precast  
PO Box 58 
Sumner, WA  98390 
(206) 863-6510 

 
One………………… 
One………………… 
One………………… 
Two………………. 
One………………. 
Two………………. 
One………………. 
Two………………. 

 
1,100  (S, P, H) 
   730  (P) 
1,500  (P, H) 
1,500  (S, P, H) 
1,000  (S, P, H) 
1,000  (S, P, H) 
3,000  (S, P, H) 
3,000  (S, H) 
 

 
Northwest Cascade 
PO Box 73399 
Puyallup, WA  98373 

 
Two………………… 
One………………… 
Not provided 
Not provided 

 
1,125  (S, P, H) 
   750  (P) 
1,000  (S, P, H) 
1,750  (S, P, H) 
 

 
Puget Sound Concrete 
PO Box 436 
Carnation, WA  98014 
 

 
Two………………… 

 
   750   (P) 
1,000   (S, P, H) 
 

 
Quality Concrete Products 
PO Box 1703 
Woodinville, WA  98072 
 

 
Two………………… 

 
1,000  (S, P, H) 
 

 
Seattle-King 
(Cont’d) 
 

 
Sno-Valley Concrete 
19401 State Route 203 
Monroe, WA  98272 
 

 
One………………….. 
Two…………………. 

 
   750  (P) 
1,000  (S, P, H) 
   

 
Berg Vault Company of WA, Inc. 
2308 Cedardale Road 
Mount Vernon, WA  98274 
(360) 424-4999 
 

 
One………………… 
One…………………. 
Two…………………. 
 
 

 
   400  (pump) 
   750  (pump) 
1,000 
 

 
Skagit  
 
 
 
 
 
 
 
 

 
Concrete Nor’west 
1031 Hampton Road 
Lynden, WA 98264 
(360) 364-3243 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Cuz Concrete Products 
19604 67th Avenue NE 
Arlington, WA  98223 
(360) 435-5531 
(360) 435-8134 (FAX) 
(800) 659-1941 
 

 
One…………………. 

 
1,000 
 

 
Everett Brothers Ready-Mix, Inc. 
3651 State Hwy 20 
Oak Harbor, WA  98277 
(206) 657-2727 
(206) 675-2215 
 

 
One…………………. 

 
1,000 
 

 
Pacific Precast 
PO Box 1761 
Oak Harbor, WA  98277 
(360) 679-0702 
(360) 678-5617 
Contact:  Doug Tacia 
 

 
One………………… 
Two………………… 
 

 
   600  (Pump) 
1,000   
 

 
Skagit 
(Cont’d) 
 

 
Stanwood Redi-Mix 
2431 Larson Road 
Silvana, WA  98287 
(360) 652-7886 
(360) 652-7777 
 

 
Two…………………. 
Two………………… 
One………………… 

 
1,000 
1,250 
   120  (pump) 
 

 
Berg Vault Company of WA, Inc. 
2308 Cedardale Road 
Mount Vernon, WA  98274 
(360) 424-4999 
 

 
Not Provided 
 

 
   750  (pump) 
1,000 
 

 
Cuz Concrete Products 
19604 67th Avenue NE 
Arlington, WA  98223 
(360) 435-5531 
(360) 435-8134 (FAX) 
(800) 659-1941 
 

 
Not Provided 
 

 
   750  (pump) 
1,000  (septic/pump) 
1,250  (septic/pump) 
1,500  (septic/pump) 

 
Snohomish 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sno-Valley Concrete Prod, Inc. 
19401 State Route 203 
Monroe, WA  98272  
Contact:  Dave Soloman 
 

 
One…………………. 
One………………… 
Two…………………. 

 
   750  (pump) 
1,000  (pump) 
1,000  (septic) 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Stanwood Redi-Mix 
PO Box 68 
2431 Larson Road 
Silvana, WA  98287 
(360) 652-7886 
(360) 652-7777 
Contact:  Kim Schultz 
 

 
One…………………. 
Two…………………. 

 
   750  (pump) 
1,000 
 

 
Snohomish 
(cont’d) 

 
Stuth Company 
PO Box 950 
Maple Valley, WA  98038 
(206) 255-3546 
 

 
Not Provided 
 

 
   750  (pump) 
1,000  (septic / pump) 
1,750  (septic / pump) 

 
(Atlas Tanks ) 
Cuz Concrete Products 
19604 67th Avenue NE 
Arlington, WA  98233 
(360) 435-5531 
(360) 435-8134 (FAX) 
(800) 659-1941 
 

 
Two…………………. 
Two…………………. 
Two…………………. 
 
 

 
1,000 
1,250 
1,500 

 
D & K 
15008 NE 15th Avenue 
Vancouver, WA  98665 
(360) 573-4020 
 

 
 

 
1,000 
1,250 
1,500 
 

 
Home & Farm Concrete 
2625 NE Goodwin Road 
Camas, WA   98607 
(360) 696-3789 
 

 
Two…………………. 
Two………………… 
Two………………… 

 
1,000 
1,250 
1,500 
 

 
Michaels Precast 
35125 SE Highway 211 
Boring, OR  97009 
(541) 668-4073 
 

 
Two…………………. 

 
1,000 
 

 
Southwest: 
   Clark, 
   Skamania, 
   Klickitat 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
S & K Tanks 
Route 1, Box 1019 
Prosser, WA  99350 
Contact:  Rick Murphy 
 

 
Two…………………. 

 
1,000 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Riley Brothers Concrete, Inc. 
PO Box 718 
Bingen, WA  98805 
 

 
Two…………………. 
Two………………… 

 
1,000 
1,250 
 

 
Sound Redi Mix CRI Engineering 
4562 Westside Highway 
Castle Rock, WA  98661 
(360) 507-4311 
(360) 274-5355 (FAX) 
 

 
Three………………… 

 
2,633 

 
Southwest: 
   Clark, 
   Skamania, 
   Klickitat 
(cont’d) 
 

 
Willamette Greystone, Inc. 
2405 NE 244th Avenue 
Portland, OR  97060 
(503) 669-7612 

 
Two…………………. 
Two…………………. 
Two…………………. 
Two…………………. 
Two…………………. 

 
1,000 
1,250 
1,500 
2,000 
3,000 
 

 
Custom Excavating 
 

 
Two…………………. 

 
1,000 

 
Newport Concrete 
 

 
Two………………… 

 
1,000 

 
Panhandle Concrete Products 
 

 
Two…………………. 

 
1,000 

 
Wilbert Precast, Inc. 
2215 East Brooklyn 
Spokane, WA  99217 
(509) 325-4573 
(800) 888-4573 

 
Two…………………. 
Two…………………. 
Two…………………. 
Two…………………. 
Three……………….. 
 

 
1,000 
1,500 
2,000 
2,500 
1,500 

 
Toner’s Sand & Gravel 
East 4611 Eloika Road 
Chattaroy, WA  99003 
(509) 325-4573 
Contact:  Larry Toner 
 

 
Two…………………. 
 
Two………………… 

 
1,000 
 
1,000  (Delzotto) 

 

 
Spokane 
 
 
 

 
White Block Co. 
6219 East Trent 
Spokane, WA  99212 
(509) 534-0651 
 

 
Two…………………. 
Two…………………. 
Two…………………. 
Two…………………. 
Three……………..… 

 
1,000 
1,500 
2,000 
2,500 
1,500 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Evergreen Precast  
PO Box 58 
Sumner, WA  98390 
(206) 863-6510 
 

 
One…………………. 
One…………………. 
One…………………. 
One…………………. 
Two……………….… 

 
   750 
1,000 
1,500 
1,000 
1,500 
 

 
Northwest Cascade 
PO Box 73399 
Puyallup, WA  98373 
 

 
One…………………. 
One……………….… 
One…………………. 

 
1,500 
1,000 
1,500 

 
Stuth Company 
PO Box 950 
Maple Valley, WA  98038 
(206) 255-3546 
 

 
Not provided 
 

 
   750 
1,000 
1,750 
 

 
Tacoma – Pierce 
 
 
 
 
 

 
White’s Inc. 
8914 Villa Beach RD 
Anderson Island, WA  98303 
 

 
Two………………….. 

 
1,000 
 

 
Atlas Concrete Products 
19221 Sargent 
Rochester, WA  98579 
Contact:  Rod Liseth 

 
One………………….. 
One…………….….... 
One………………….. 
Two………………….. 
Two………………….. 

 
   400 
   800 
1,150 
1,150 
1,200   
 

 
Campbell Pre-Cast Concrete 
PO Box 1522 
Graham, WA  98388 
Contact:  Jim Campbell, Jr. 
 

 
Two…………………… 
 

 
1,000 
 

 
Central Redi-Mix 
1836-B Carpenter Road NE 
Olympia, WA  98506 
Contact:  Tom Brakken 
 

 
One…………………... 
One…………………... 
Two………………..…. 
Two………………… 

 
   800 
   380 
1,150 
1,200 

 
Thurston 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Evergreen Pre-Cast 
PO Box 58 
Sumner, WA  98390 
 

 
Two…………………... 
 

 
1,100 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Northwest Cascade 
PO Box 73399 
Puyallup, WA  98373 
Contact:  Dave Turgeon 
 

 
Two…………………... 
Two…………………. 

 
1,125 
1,150 
 

 
Thurston 
(cont’d) 

 
Stuth Company, Inc. 
PO Box 950 
Maple Valley, WA  98038 
(206) 255-3546 
 

 
One…………………... 
Two…………………… 
Nibbler……………… 

 
   750 
1,000 
1,750 

 
Wahkiakum 
 

 
Not provided 

  

 
Koncrete Industries 
1360 Dell Avenue 
Walla Walla, WA  99362 
 

 
Not provided 
 

 
1,200 
 

 
Rada & Sons 
15 East Ice Harbor Drive 
Pasco, WA  99301 
 

 
Not provided 
 

 
1,000 
1,600 

 
Reese Concrete Products 
1606 South Ely 
Kennewick, WA  99337-2899 
 

 
Not provided 

 
1,000 
1,600 

 
Walla Walla 
 
 

 
Selah Concrete Products 
319 South First Avenue 
Selah, WA  98942 
 

 
Not provided 
 

 
1,000 
1,250 

 
Whatcom 
 
 
 
 

 
Bode’s Precast 
144 River Road 
Lynden, WA  98264 
360-354-3912 

 
Not provided 

 
   750 
   900 
1,000 
1,250 
1,500 

500 (pump) 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Whatcom 
(cont’d) 
 

 
Vanderveen Precast 
8077 Guide Meridian 
Lynden, WA  98264 
 

 
Not provided 
 

 
   750 
   900 
1,000 
1,250 
1,500 

500 (pump)  
 

 
Whitman 
 

 
Not provided 

  

 
Bert’s Excavating 
PO Box 73 
Sunnyside, WA  98944 
(509) 837-2117 
(509) 837-6282 

 

 
One………………….. 
 
 
Two…………………… 
 
 
Three………………….
 

 
1,000  
1,250 
1,500  
1,000  
1,250  
1,500  
1,500  

 
Ground Level Construction 
400 East Selah Road 
Yakima, WA  98901 
(509) 575-1668 
 

 
Not provided 
 

 

 
Quick’s Concrete Finishing 

Zillah, WA  98953 
(509) 865-4269 

Not provided 

 

 

181 Quick Lane  

(509) 865-2710 

 

Selah Concrete Products 
319 South First Avenue 
Selah, WA  98942 
(509) 697-4755 

Not provided 

 

 

 
Yakima 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Wilbert Precast, Inc. 
2215 East Brooklyn 

(800) 888-4573 
 

 
Not provided 

 Spokane, WA  99217 
(509) 325-4573 
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List of County-Approved Concrete 
Septic Tanks and Pump Chambers 

 
County 

 
Manufacturers 

Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Valley Septic Services 
903 Ahtanum Road 
Union Gap, WA  98903 
(509) 248-6810 
(509) 248-1608 
 

 
Two…………………… 

 
1,000  
1,250  

 
Yakima 
(cont’d) 

 
Yakima Precast, Inc. 
1210 South First Street 
Yakima, WA  98901 
(509) 248-1984 

 
Not provided 
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Concrete Tanks Approved by the Washington State Department of Health 

These tanks may be used statewide.  This list consists of concrete wastewater tanks that have been reviewed and 
approved by DOH since January 1, 1995.   

 
 

List of State-Approved Concrete 
Septic Tanks and Pump Chambers 

Description Manufacturers Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Central Reddi-Mix, Inc. 
305 East Summa 
Centralia, WA  98531 
(360) 458-3088 
 

 
Two………………… 
 

 
1,500 
(August 2003) 
 

 
Cuz Concrete Products 
19604 67th Avenue NE 
Arlington, WA  98223 
(360) 435-5531 
Fax (360) 435-8575 
 

 
Two………………… 

 
3,000 (septic/pump) 
(June 2005) 

 
D & K Concrete Products 
15008 NE 15th Avenue 
Vancouver, WA   98665 
 

 
Three………………. 

 
1,860 (septic/pump) 
(March 2005) 

 
Evergreen Pre-Cast, Inc. 
PO Box 58 
Sumner, WA  98390 
(253) 863-6510 
 

 
One………………… 
Two………………… 
 
Two………………… 
 

Two………………… 
 

 
3,000 
3,000 
 
2,140 
(December 2003) 

Whitewater Tank 
(September 2004) 
 

 
Three………………. 

 
2,633* 
(Revised—May 2001) 

 

 
Concrete 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Sound Ready-Mix of 
Castle Rock, WA 
4562 Westside Highway 
Castle Rock, WA  9861  

*Approved with conditions.  Contact the Large Onsite Sewage 
Systems (LOSS) Program Office in Spokane at (509) 456-4431 
for details. 



The presence of a product on this list does not constitute approval of marketing, advertising or labeling practices employed by a manufacturer, nor is 
it an affirmation of manufacturer claims of product performance.  Listing does not constitute endorsement of these products by the Department of 
Health.   Information obtained from the sources listed is the sole responsibility of the manufacturer or other provider. 
 

List of Approved Systems and Products 
August 10, 2005 Page 58 of 60  

List of State-Approved Concrete 
Septic Tanks and Pump Chambers 

Description Manufacturers Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Utility Vault 
P.O. Box 588 
Auburn, WA 98071-0588 
 

 
One………………… 
Model 818 
Two………………… 
Model 818 

 
8,000 (pump) 
 
7,000 (septic) 
(May 2005) 
 

 
Waite Concrete Products 
24525 SW Pacific Highway 
Canby, OR  97013 
(503) 266-2607 
 

 
Two………………… 
One………………… 

 
1,500 (septic) 
3,000 (Dosing) 
(December 2004) 

 
 
Concrete 
(cont’d) 
 

 
Wilbert Precast, Inc. 
2215 East Brooklyn 
Spokane, WA  99217 
(800) 888-4573 
(509) 325-4573 
 

 
One…………………… 
Two…………………… 
Two…………………… 
Two…………………… 
 
Two…………………… 
 
 

One…………………… 
Two…………………… 
Two…………………... 
Two…………………… 
 
Two…………………... 
 
 

One…………………… 
(Product # 1980 / 1981 / 
1984 / 1985 / 1986) 
Two…………………… 
 
 
 

 
1,000 (monolithic) 
1,000 (monolithic) 
1,250 (monolithic) 
1,500 (monolithic) 
 
1,000 (monolithic)  
  with 500 (pump) 
(October 2004) 

1,000 (monolithic) H. Load Option 
1,000 (monolithic) H. Load Option 
1,250 (monolithic) H. Load Option 
1,500 (monolithic) H. Load Option 
 
1,000 (monolithic)  
  with 500 (pump) H. Load Option 
(November 2004) 

3, 000 – 6,400 (septic/pump) 
 
 
 
3,000 – 6,200 (septic) 
(July 2005) 
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List of State-Approved Non-Concrete 
Septic Tanks and Pump Chambers  

-- Fiberglass -- 

Description Manufacturers Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
Containment Solutions, Inc. 
5150 Jefferson Chemical Road 
Conroe, TX  77301-6834 
(936) 756-7731 (Ext 201) 
Fax (936) 756-7766 

 
Three……………………… 
Model SWT D-6 (6’)…….. 
Model SWT G-6 (8’)…….. 
Model SWT D-6 (10’)…… 

 
 
15,000  (Max) 
25,000  (Max) 
50,000  (Max) 
(February 2005) 
 

 
Fiber Septic Systems, Inc. 
Ninth and Harris 
Bellingham, WA  98225 
(360) 733-6248 
 

 
Two………………………. 
 

 
1,000  
1,250  
(June 1992) 
 

 
Fextex Systems, Inc.  
732 North 16th AVE Suite 21  
Yakima, WA  98902 
(509) 965-8437 
 
 
 

 
One, Two, or Three …… 
One, Two, or Three …… 
One, Two, or Three …… 
One, Two, or Three …… 
One, Two, or Three …… 
One, Two, or Three …… 
One, Two, or Three …… 
One, Two, or Three …… 

 
  3,000  
  4,000  
  6,000  
  8,000  
10,000  
12,000  
15,000   
20,000  
 

 
ATTBAR, Inc. 
5985 South 6th Way 
Ridgefield, WA  98642 
(888) 887-3581 

 
One or Two………… 
Two…………………. 

 
 1,000 
 1,500 

 
Orenco Systems, Inc.   
814 Airway Avenue 
Sutherlin, OR  97479 
(800) 348-9843 
(541) 459-4449 
(541) 459-2884 (FAX) 
 

 
One…………………… 
One or Two………….. 
Two…………………… 

 
    750 
 1,000 
 1,500 

 
Fiberglass 

 
Western Industrial Laminations, 
LTD. 
301 - 19837 Telegraph Trail 
Langley, B.C. V3A 4P8 
CANADA  
(604) 986-8070 
 

 
Two…………………. 
 

 
1,000  
1,250  
1,500  
1,800  
2,000  
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List of State-Approved Non-Concrete 
Septic Tanks and Pump Chambers  

-- Polyethylene -- 

Description Manufacturers Number of 
Compartments 

Liquid Capacity 
(gallons) 

 
NORWESCO, Inc. 
4365 Steiner Street 
PO Box 439 
St. Bonifacius, MN  55375-0439 
(952) 446-1945 
 

 
Two…………………… 
 
 
 

Two…………………… 
Two…………………… 
Two…………………… 
 
 

 
1,000  
1,250 
1,500 
(March 1992) 

1,000 (Bruiser Tanks) 
1,250 
1,500  
(June 2003) 
 

 
Den Hartog Industries, Inc. 
PO Box 425 
Hospers, IA  51238-0425 
(712) 752-8432 
(800) 342-3408 
 

 
Two…………………… 
Model AST-1000-2 HDPE 

 
1,000 
(July 2003) 

 
Premier Plastics, Ltd. 
8328 River Way 
Delta, B.C. V4G 1C4 
CANADA  
(800) 661-4473 (Canada & 
USA) 
(604) 952-6686 
(604) 952-6696 (FAX) 
 

 
Two…………………… 
Model STSU 1000 

One…………………… 
Model PCU 760 “Saturna” 

Two…………………. 
Model STSU 1000 
 

   
1,300 
(July 1995) 

 
760 
(May 1998) 

 
1,000  
(Oct 1999) 

 
Roto Tech Industries 
201 Carlisle 
Coos Bay, OR  97420 
(541) 267-4804 

 
 
 

 
1,250 
(September 1991)   

1,000 
(February 1992) 

 
Polyethylene 

 
Snyder Industries, Inc. 
602 Industrial Drive 
Marked Tree, AR 72365 
870-358-3400 

 
One (spherical)…………. 
One (spherical)…………. 
 
One or Two (ribbed) …… 
One or Two (ribbed) …… 
One or Two (ribbed) …… 
One or Two (ribbed) …… 

 
   300 
   500 
 
   750 
1,050 
1,250 
1,500 
(February 2003) 
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APPENDIX C 
 

EXECUTIVE SUMMARY  
SKOKOMISH INDIAN TRIBE WASTEWATER MASTER 

PLAN 
(KCM, NOVEMBER 1998) 



EXECUTIVE SUMMARY 

In March 1994, the Skokomish Tribe contracted with KCM, Inc. to develop a Wastewater 
Engineering Report for the Skokomish Reservation. This executive summary describes the 
work performed, the findings, and recommendations. It is organized by the three primary tasks 
of which the project consisted: 

• Task 1: This task included the analysis of existing on-site wastewater systems, 
hydrogeological investigation of land disposal for treated effluent, flow and load 
estimates, and development and analysis of preliminary wastewater collection, 
treatment and disposal alternatives. Alternatives warranting further evaluation 
were identified. 

• Task 2: This task included the evaluation of the principal wastewater collection, 
treatment and disposal alternatives identified in Task l. 

• Task 3: This task included selection of a preferred alternative, development of 
financing and implementation plans, preparation of environmental 
checklists/ assessment for formal review by the Skokomish Tribe and the 
Department of Ecology, and assembly of the draft Engineering Report. 

• Task 4: This task included compilation of the first three tasks and response to 
review comments. 

TASK ONE 

Flow and Load Projections 

Population and land use projections were developed by the Tribe and were used by KCM to 
develop flow and load projections. Key population and land use assumptions were as follows: 

• The residential population was assumed to increase 25% during the planning 
period. 

• Initially the sewer system was only going to serve Areas 1, 2, and 4 that are 
located as shown on Figure 2.2, and only Indian-owned facilities would be 
allowed to connect to the sewer system. During Phase Two of this report, how
ever, the Skokomish Tribe requested that we change that assumption and size 
the facilities to serve the entire reservation regardless of ownership. 

• Future commercial development includes a 2000 user casino. 

Key assumptions in the development of flow and load projections were as follows: 

• Food (deer, fish and shellfish) will be processed at each Indian residence. It was 
assumed that 400 pounds of food per year per household would be processed for 
residential consumption. 

ES-1 
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• At some residences, food will also be processed for commercial consumption. At 
these residences, it was assumed that 5000 pounds of food per year per person 
processing would be prepared. The Tribe estimated that six people are currently 
commercially processing food residentially and it was projected that by the end 
of the 20-year planning period, twelve people will be commercially processing 
food residentially. 

• The average wastewater flow per ton of food processed was assumed to be 3360 
gallons. A peaking factor must be applied to the average flow due to the 
seasonal nature of the processing. A peaking factor of 5.0 was utilized in the flow 
projections. 

• The average wastewater loads per ton of food processed were assumed to be 23.0 
pounds of biochemical oxygen demand (BOD) and 11.0 pounds of suspended 
solids. A peaking factor must be applied to the average load due to the seasonal 
nature of the processing. A peaking factor of 5.0 was utilized in the load 
projections. 

The projected flows and loads are summarized in Table ES-1. 

TABLE ES-1. 
PROJECTED FLOWS AND LOADS 

Existing Future 

Flow, million gallons per day (mgd) 
Average Dry Weather Flow 0.093 0.264 
Max. Month Dry Weather Flow 0.186 0.528 
Max. Month Wet Weather Flow 0.277 0.818 
Peak Instantaneous Flow 0.463 1.366 

BOD, pounds per day 
Average Summer 190 587 
Average Winter 191 589 
Peak 392 1194 

Suspended Solids, pounds per day 
Average Summer 189 585 
Average Winter 189 586 
Peak 383 1180 

Identification of Preliminary Alternatives 

Pretreatment 

It is recommended that commercial food processing wastes be pretreated to avoid plugging the 
collection system and overloading the wastewater treatment plant. A combination of non
drainage disposal and holding tank alternatives are the recommended methods of 
pretreatment. Non-drainage disposal alternatives would include disposing of the head, tail, 
bones and internal organs in a garbage can, compost bin or other system that is not connected 
to the sewer system. The holding tank alternative would include the installation of a multi-
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compartment tank prior to the septic tank to allow large solids to settle and to skim off oils, 
greases and floating solids. 

Collection System 

A pressurized collection system is recommended in order to minimize construction costs and 
infiltration and inflow. This includes: 

• Septic tank effluent pumped (STEP) 

• Grinder pumps 

KCM believes that the grinder pump system is a more appropriate technology than STEP 
systems in this instance; however, STEP systems have been kept as an option because they are 
used now on the reservation. 

Treatment Plant 

A centralized wastewater treatment plant to serve the entire reservation and a centralized 
wastewater treatment plant to serve the core area of the reservation with small satellite plants 
to serve isolated places, such as the Sunnyside area, will be analyzed in Task 2 of this report. 

Secondary Treatment and Sludge Stabilization 

Secondary treatment and sludge stabilization processes to be evaluated as principal alternatives 
include: 

• Complete mix aerated lagoon & clarifier (Biolac), two cell sludge lagoon 
8 acres required 

• Recirculating sand filter, imhoff tank, two cell sludge lagoon 
6.5 acres required 

• Sequencing batch reactor, two cell aerated sludge lagoon 
5 acres required 

Disinfection 

Disinfection processes to be evaluated as principal alternatives include: 

• Hypochlorite chlorination and if required by the preferred effluent disposal 
alternative, in conjunction with sodium bisulfite dechlorination 

• Ultraviolet radiation 

Sludge Disposal 

The recommended method of sludge disposal is application on forestland. The following 
methods of application will be evaluated as principal alternatives: 

• Spray as a liquid from a truck-mounted "cannon" sprinkler 

• Spray as a liquid from a permanent system of "cannon" sprinklers 
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Effluent Disposal 

Effluent disposal alternatives to be evaluated as principal alternatives include: 

• Year-round discharge to the Skokomish River 

• Winter discharge to the Skokomish River and summer land application 

• Winter discharge to a wetland and summer land application 

• Year-round discharge to the wetland 

• Year-round discharge to subsurface by drip absorption 

• Year-round discharge to subsurface by rapid infiltration 

Effluent discharge to the wetlands will be difficult to obtain approval for as the wetlands are 
classified as Category 1. Mitigation will be required if the wetlands are disturbed. 

Land application of the effluent is the most straightforward from a regulatory viewpoint. 
However, it will be land intensive (approximately 200 acres) and it will be expensive. 

Treatment Plant Site 

Four treatment plant site options have been identified. Selection of a site will depend on which 
treatment alternative is used and on the Tribe's future plans for each site. 

• Site B-10 acres on Reservation Road. Only 5 acres may be usable due to 
flooding concerns. Portions of the site are being used to grow Christmas trees. 

• Site C-7 acres on Highway 101 across from the Washington State Department 
of Transportation land. 

• Site D-8 acres on Highway 101. The Washington State Department of 
Transportation is presently using the land. 

• Site A&G-6 acres, which includes the fish processing plant site and the 
community gardens along Highway 106. This would be a difficult site to work 
with due to its configuration. 

During the Task Two portion of the study, the Tribe added two possible treatment plant sites. 

• Site H-10 acres on Highway 101 directly north of Site C. 

• Site I-280 acres in the uplands. Simpson Timber Company presently owns the 
land. 

During the Task Three portion of the study, the Tribe added one more possible treatment plant 
site. 

• WDOT Site - 15 acres on Highway 101 directly west of Site C. 
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On-Site Treatment 

On-site treatment alternatives to be evaluated as principal alternatives include: 

• Provide on-site systems that meet Washington Department of Health Treatment 
Standard 1 criteria for all existing and new users. 

• Fix isolated on-site systems with systems that meet Washington Department of 
Health Treatment Standard 1 criteria, and serve the rest of the Reservation with a 
central treatment facility. 

Septage management alternatives to be evaluated as principal alternatives include: 

• Treatment and Disposal by the Tribe 

Aerobic digestion-then land application 

Land application 

• Treatment and Disposal by Contract 

Lime stabilization-then land application 

Land application 

Transport to a treatment facility. 

TASK TWO 

In Phase Two of the study, the primary alternatives were evaluated qualitatively and for cost. 
The qualitative analysis included items such as environmental impact, ease of operation, 
expandability, visual impacts, reliability, water quality, regulatory issues, risk, land require
ments, availability, expandability, site size, and potential other uses for sites. The cost analysis 
included capital costs, operation and maintenance costs, and a present worth analysis. Tables 
ES-2 through ES-6 summarize capital costs, the present worth evaluation and a ranking based 
on qualitative and cost criteria. The discussion below summarizes the strengths and 
weaknesses of the alternatives. 

Treatment Systems 

The Biolac and the sequencing batch reactor (SBR) both provide a high level of treatment for 
very close to the same cost. The Biolac is a simpler system than some SBRs on the market. The 
recirculating gravel filter costs substantially more than the other two alternatives, and does not 
produce as high a quality effluent. Either the Biolac or the SBR would be acceptable. 

Disinfection Systems 

The ultraviolet system is less costly than the chlorination/ dechlorination system, does not have 
the environmental concerns, and does not have the inherent control problems that 
chlorination/ dechlorination systems have. 
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Effluent Disposal 

Rapid infiltration is by far the most economical solution; however, additional soil analysis will 
be required to pursue it. Further, rapid infiltration appears to have the least amount of 
environmental concerns attached to it (groundwater regulations will need to be adhered to). 

A river or wetland discharge may require a shellfish closure or temporary closure at the mouth 
of the river. A discharge to wetlands will require mitigation that is difficult to quantify at this 
time. Both discharge alternatives will require significant regulatory involvement and permit
ting. 

Drip absorption and spray irrigation would take a substantial amount of land in the uplands 
and are significantly more expensive than the other alternatives. Spray irrigation can only be 
done during the summer, which means it would have to be combined with some other type of 
discharge. 

TABLE ES-2. 
SUMMARY OF CAPITAL COSTS 

Alternative 20 Year Plan Phased Cost 

Treatment Systems 
RSF $6,840,000 $4,210,000 
SBR $3,230,000 $2,670,000 
BIO LAC $3,250,000 $2,640,000 

Disinfection Systems w/SBR* w/SBR* 
Chlorine $350,000 $400,000 $320,000 $350,000 
Ultraviolet $160,000 $270,000 $160,000 $160,000 

Effluent Disposal w/SBR* w/SBR* 
River $1,540,000 $1,820,000 $1,520,000 $1,790,000 
River/Land $12,820,000 $13,450,000 $7,540,000 $8,010,000 
Wetland/Land $12,940,000 $14,580,000 $7,260,000 $8,130,000 
Wetland $1,660,000 $2,950,000 $1,240,000 $1,910,000 
Drip Absorption $4,080,000 $4,600,000 $2,560,000 $2,840,000 
Rapid Infiltration $330,000 $460,000 $230,000 $300,000 

Sludge Disposal 
Stationary $1,170,000 $970,000 
Mobile $790,000 $630,000 

Collection System 
STEP $5,900,000 
Grinder $6,000,000 

Central 
On-Site $7,640,000 $4,531,100 
Central** 

Most Inexpensive System $10,430,000 $9,560,000 
Most Expensive System $26,660,000 $19,400,000 

* The cost for the disinfection and disposal systems are higher for the SBR due to 
upsizing the facilities to accommodate too high decant rate in the SBR. 
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Sludge Disposal 

Using a truck-mounted spray gun rather than a permanent spray system is less costly and 
provides more flexibility in the future. 

Collection System 

Either collection system is acceptable and client preference will be a large factor in the decision. 
They are very close in cost. In the Grinder system, the solids are carried to the treatment plant, 
and in the STEP system they are held in a septic tank on site. The STEP system will require 
periodic pumping of the septic tanks; however, Tribe staff is used to working with this system. 

TABLE ES-3. 
REMOTE SITE ALTERNATIVES 

Connect to Central Plant 

Site On-Site/Satellite Treatment Grinder STEP 

5 Homes in Service Area 1 $370,000 $260,000 $210,000 
House in Service Area 1 $10,900 $140,000 $110,000 
House on Skokomish River $10,900 $90,000 $70,000 
Service Area 4 $700,000 $330,000 $220,000 

TABLE ES-4. 
ADDITIONAL COSTS ASSOCIATED WITH TREATMENT PLANT SITE 

Change in Cost for Effluent Disposal 

Spray Irrigation 
Site Added Site Cost Wetlands/River Drip Absorption Rapid Infiltration 
Site A/G $30,000 ($40,000) $90,000 $300,000 
Site B $15,000 $0 $0 $90,000 
Site C $0 $0 $0 $0 
Site D $0 $0 $0 $0 
Site H $15,000 $8,000 $8,000 ($8,000) 
Site I 

w/Grinder $1,320,000 $160,000 ($200,000) $160,000 
w/STEP $920,000 $160,000 ($200,000) $160,000 

DOT Site* $780,000 $0 $0 $0 

* This site was originally removed from the site options by the Tribe, but was added back 
in during preparation of the Task Three report. 
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Treatment Plant Sites 

Only four of the proposed treatment plants sites are acceptable. Site B is located on Reservation 
Road and is presently being used as a Christmas tree farm. Site C is located on Highway 101 
across from the Department of Transportation land, and the back end is partially in the 
wetlands. Site I is located in the uplands and is presently owned by Simpson Timber Company. 
A main pump station or series of pump stations (depending upon the type of collection system 
used) will be required to use Site I. The WDOT Site is located on Highway 101 and is presently 
used as a maintenance station. 

On-Site versus Central Treatment 

Supplying the entire reservation with on-site systems that meet treatment one criteria is less 
expensive than constructing a central treatment facility. However, this is not standard practice 
from a regulatory point of view. These type of on-site systems are usually only allowed as a 
repair of failing or problem systems, and negotiations would be required to use them for all 
new developments. The systems would be installed as land is developed, which means that the 
proposed casino would have to install a substantial treatment facility. The central treatment 
facility has the advantage of treating all the wastewater at a central location and it can be sized 
to accommodate future development such as a casino. 

TABLE ES-5. 
PRESENT WORTH ANALYSIS 

Collection System Alternatives* 
Method Cost 
Grinder $6,923,000 

STEP $6,723,000 

Secondary Treatment Alternatives* 
Treatment Process Cost 

Bio lac $3,510,000 
RSF $6,904,000 
SBR $3,574,000 

Effluent Disinfection Alternatives* 
Method Cost (w /RSF or Biolac) Cost (w /SBR) 

Chlorination/Dechlorination $428,000 $478,000 
Ultraviolet Disinfection $234,000 $385,000 

Effluent Disposal Alternatives* 
Method Cost (w /RSF or Biolac) Cost (w /SBR) 

Year-Round River Discharge $1,649,000 $1,929,000 
River Discharge/Summer Spray $13,132,000 $13,762,000 

Year-Round Wetlands Discharge $1,804,000 $3,094,000 
Wetlands/Summer Spray $13,269,000 $14,909,000 

Drip Absorption $4,392,000 $4,912,000 
Rapid Infiltration $439,000 $569,000 

* Based on 8% Discount Rate and 20-Year Planning 
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TABLE ES-5. continued 

Sludge Disposal Options* 
Method Cost 

2 Cell Lagoon & Truck with Mounted Spray Nozzle $1,133,000 
2 Cell Lagoon, Truck & Permanent Spray Irrigation System $1,592,000 

Remote Site Treatment Alternatives* 
Connect to Central Plant 

Site On-Site/Satellite Treatment Grinder STEP 
5 Houses in Service Area 1 $446,000 $260,000 $210,000 

Single House in Service Area 1 $18,000 $140,000 $110,000 
House on Skokomish River Road $18,000 $90,000 $70,000 

Service Area 4 $1,643,000 $330,000 $220,000 

* Based on 8% Discount Rate and 20-Year Planning 

TABLE ES-6. 
EVALUATION RESULTS AND RANKING (6 =WORST, 1 =BEST) 

Qualitative 
Alternative Cost Rank Rank Total 
Treatment Systems 

RSF 3 3 6 
SBR 2 1 3 
BIO LAC 1 1 2 

Disinfection Systems 
Chlorine 2 2 4 
Ultraviolet 1 1 2 

Effluent Disposal 
River 2 2 4 
River/Land 5 5 10 
Wetland/Land 6 5 11 
Wetland 3 3 6 
Drip Absorption 4 4 8 
Rapid Infiltration 1 1 2 

Sludge Disposal 
Stationary 2 2 4 
Mobile 1 1 2 

Collection System 
STEP 1 2 3 
Grinder 2 1 3 

On-Site vs. Central 
On-Site 1 2 3 
Central 2 1 3 
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TABLE ES-6. continued 
EVALUATION RESULTS AND RANKING (6 =WORST, 1 =BEST) 

Plant Site** 
Site A&G* 5 6 11 
Site B 4 2 6 
Site C 1 4 5 
Site D* 1 3 4 
Site H* 3 5 8 
Site I 6 1 7 

* These Sites Are Not Available or Not Recommended 
** The WDOT Site was not rated as it was added after the rating was 

completed. However, it is a highly desirable site. 

TASK THREE 

The Task Three portion of the study developed the recommended alternative in greater detail, 
including the following elements: recommended improvements, capital costs, operation and 
maintenance (O&M) costs, land acquisition and permitting, project phasing options, 
implementation schedule, financing options, and an environmental checklist. 

Recommendations 

The recommendations are summarized below. 

Treatment 

Secondary treatment using a Biolac system followed by ultra-violet disinfection is 
recommended. Sludge treatment with an aerobic digester followed by a facultative sludge 
lagoon is recommended. 

Disposal 

Effluent disposal through rapid infiltration and biosolids disposal through land application in 
the uplands are recommended. 

Collection 

Pressure sewer system using grinder pumps is recommended. 

Wastewater Treatment Plant Site 

The DOT site using the back portion for the wastewater treatment plant and the front portion 
for commercial development is recommended. 

Treatment and Disposal Capacity 

The recommended capacity is 0.134 million gallons per day for average dry weather flow; this 
is approximately the projected 20-year flow, excluding the casino. 
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Service Area 

Four options are presented, based on funding available and the priorities of the areas to be 
served. They are presented with the total project cost including collection, treatment and 
disposal rounded to the nearest $100,000: 

1. Serve the entire reservation-total project cost: $9,500,000 

2. Serve only service areas #1, #2 and #4-total project cost $8,400,000 

3. Serve only service areas #1 and #2-total project cost $7,700,000 

4. Serve only service area #1-total project cost $6,700,000 

The operation and maintenance cost for these options is estimated to be $130,000 per year. The 
service areas served will depend upon the funding available. 

Land Acquisition & Permitting 

Table ES-7 is a summary of land acquisition and permitting issues. 

TABLE ES-7. 
LAND ACQUISITION AND PERMITTING 

Portion of the System Requirement Schedule 

Services Easement from individual Before construction begins 
property owners 

Collection Pipe Along Highway Permit from DOT Before construction begins 

Wastewater Treatment Plant Site Acquire site Before construction begins 
Access needed for predesign 

Effluent Disposal Permit from DOT or easement Before construction begins 
from property owner, purchase Access needed for predesign 
of land 

Sludge Disposal Agreement with property owners Before applying sludge 

Implementation 

The two most important issues for the Tribe to address are funding and treatment site selection. 
The project will not go forward without funding, and purchase of the treatment plant site will 
take a substantial amount of time. Design cannot begin until a site has been selected and access 
obtained. Table ES-8 shows the proposed implementation schedule. 
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TABLE ES-8. 
ESTIMATED IMPLEMENTATION SCHEDULE 

Item Start Finish Time Period 
1. Acceptance of the Wastewater Facility Engineering Report 

10/15/98 7/15/97 2.5 months 
by the Tribe and Agencies (DOE, IHS) 

2. Obtain funding 12/31/98 12/31/99 1 year 

3. Select and obtain wastewater treatment plant site 12/31/98 12/31/00 2 years 

4. Select Design Engineer 1/1/00 3/1/00 2 months 

5. Obtain permits and easements 5/1/00 11/1/00 6 months 

6. Design the facilities and obtain Agency approval 4/1/00 2/1/01 10 months 

7. Bid and award the construction project 2/1/01 5/1/01 3 months 

8. Construct the project 5/1/01 3/1/02 10 months 

9. Complete a sludge management plan 9/1/01 3/1/02 6 months 

10. Obtain agreement for sludge disposal sites 3/1/01 3/1/02 1 year 

Funding 

Table ES-9 summarizes funding options. For the recommended improvements, funds from 
several programs will be required. 
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TABLE ES-9. 
AVAILABLE FUNDING PROGRAMS 

Agency Program Criteria/limits 

Grant Programs 

HUD Community Development Based on percentage of low to moderate 
Block Grant income on a County level 

Maximum grant $500,000 

EPA Hardship Grant Program for Population must be under 3,000 
Rural Communities Income must be below 80% national average 

Tied to state revolving fund loans 
5% local match 

DOE Centennial Clean Water Only for current needs plus 10% growth 
Fund Eligible up to 50% project cost 

EDA Facilitate economic expansion 

USDA Farmers Home Admin/RD Population must be under 5,500 
Grant participation scaled based on income 
Maximum grant is 75% of eligible costs 

Rural Utility Service - Rural Promotion of job creation 
Economic Development Maximum of $400,000 

Grant Program 

Forest Service Matching funds required 

Rural Economic and Emergency Community Based upon declining water quality or quantity 
Community Development Water Assistance Maximum $500,000 

Water and Wastewater Population must be under 10,000 
Disposal Loans and Grants Maximum grant participation 75% 

Loan Programs 

Washington Department Public Works Trust Fund Cannot be growth related 
of Community Trade and Low interest revolving loan 

Economic Development The Tribe is not eligible 

EPA Clean Water State Revolving 
Loan Fund 

Housing Assistance Water /Wastewater $215,000 available 
Council Revolving Loan Fund 2 year terms 

5% interest plus 3% service charge 

USDA Rural Utility Service - Rural Population must be under 10,000 
Economic Development 10 year term 

Loan Program Zero interest is available 

DOE Centennial Clean Water Stepped interest based on term 
Fund 25 to 50% match required 

Maximum $2,500,000 
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Environmental Checklist 

An environmental checklist was completed for two project sites (DOT and Site C). The review 
identified no environmental concerns. 
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Background 

The Federal and New Jersey Pinelands statutes call for the preservation, protection and enhancement of the unique 
Pinelands ecosystem and its land and water resources. The exceptional quality of Pinelands water resources are 
protected and maintained through the control of development and other land uses and through close cooperation and 
coordination between local, state and federal agencies. To safeguard Pinelands water resources, the water quality 
provisions of the Pinelands Comprehensive Management Plan (CMP) focus on controlling the amount of nitrogen 
that enters the environment. Nitrogen is a significant point and nonpoint source pollutant due to its role in the 
eutrophication of surface water bodies. It is a useful indicator of overall Pinelands water quality and ecosystem 
health because it is naturally present in very low concentrations in the Pinelands environment. 

The Commission's land use program discourages development in important ecological and agricultural areas while 
directing growth towards more suitable areas. While some of the designated growth areas are served by central 
sewer systems, others are not. In these unsewered growth areas, municipalities may zone for residential development 
on lots as small as one acre. One acre lots are also permitted in non-growth areas if certain cultural housing and 
grand fathered ownership conditions are met. In very limited instances, waivers of strict compliance allow for 
development ofunsewered dwellings on lots as small as 20,000 square feet. 

The water quality standards of the CMP permit the use of on-site septic systems (individual subsurface sewage 
disposal systems) provided that the design of the system and the size of the parcel on which the system is located 
will ensure that the concentration of nitrogen in the ground water exiting the parcel or entering a surface water body 
will meet the Commission's water quality standard of two parts per million (ppm). The CMP utilizes the Pinelands 
Septic Dilution Model to calculate nitrogen loading to groundwater from septic systems and to confirm that 
proposed loadings do not exceed the assimilative capacity of the environment. When standard values for home 
occupancy, wastewater volume, wastewater strength and rainfall infiltration are used in solving the model, the 
model calculates that a minimum 3.2 acre parcel is required to dilute nitrogen to the required 2 ppm concentration 
when conventional septic system technology is used. Conventional septic system technology, typically consisting of 
a septic tank and effluent dispersal field (and sometimes a pump and dosing tank) is ineffective at removing or 
attenuating nitrogen levels in wastewater. Thus, unsewered residential development using standard (conventional) 
septic system technology is permitted only on minimum 3.2 acre parcels. 

In order to comply with the Pinelands water quality standard, unsewered residential development on parcels smaller 
than 3.2 acres requires the use of advanced onsite denitrifying wastewater treatment technology. If the mass of 
nitrogen contained in the wastewater discharged from an on-site septic system is sufficiently reduced through the 
use of an advanced treatment system, the CMP allows the minimum lot size required to meet the 2 mg/I property 
line concentration to be reduced from 3.2 acres down to a minimum of 1.0 acre. 

The basic principles of biological nitrogen reduction in wastewater are well documented in the engineering 
literature. In fact, biological nitrification and denitrification is now routinely employed at large centralized sewage 
treatment plants, especially those that discharge treated effluent to environmentally sensitive receiving waters. 
These large scale treatment facilities utilize professionally trained and licensed operators and have the ability to 
enhance nitrogen removal through the use of chemical feed equipment and to make real time process modifications 
in response to changing influent wastewater characteristics. 

The use of biological denitrification technologies at the much smaller scale of individual onsite systems is a 
relatively recent development. The US EPA as well as number of individual states and regions have developed and 
are currently administering programs to study the effectiveness of onsite wastewater denitrification treatment 
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technologies. The Ad Hoc Committee On Alternative Septic Systems, convened by the Pinelands Commission in 
March 2000, conducted a thorough review of this ongoing work to evaluate alternate treatment technologies 
nationwide, consulted with officials from other state and university programs involved with advanced on-site septic 
system technologies and management strategies, retained a consultant to assess the technical performance of 
selected technologies, met with treatment system manufacturers and county health officials, and coordinated 
research efforts with the New Jersey Department of Environmental Protection (NJDEP). After completing this 
extensive research, the Committee recommended the establishment of a pilot program to test five specific onsite 
wastewater treatment systems. The Alternative Design Wastewater Treatment Systems Pilot Program contained in 
the CMP (N.J.A.C. 7:50-10.21) is authorized as a means to test whether these systems can be operated and 
maintained so as to meet the water quality standards contained in the CMP with maintenance requirements that a 
homeowner can be reasonably be expected to follow. 

Significant dates pertaining to the pilot program are as follows: 

August 5, 2002 

January 10, 2003 

July 5, 2003 

August 5, 2003 

August 5, 2004 

August 5, 2006 

August 5, 2007 

Effective date of the pilot program; residential applications received after this date for 
lots lessthan 3.2 acres that are not served by public sewer are required to use a Pinelands 
alternate design wastewater treatment system. Completed applications received prior to 
this date may use a pressure dosing septic system, subject to additional time constraints. 

Copies of sample ordinances provided to Pinelands area municipalities with 
correspondence requesting timely municipal adoption. 

Start of semi-annual reporting requirement for each manufacturer of an alternate 
technology treatment system to submit to the Executive Director a report which includes 
the number of systems installed during the previous six months and since the beginning 
of the pilot program, a discussion of any installation problems and what has been done to 
address those problems, an analysis and evaluation of the monitoring results to date and a 
discussion of any operational or maintenance issues, including the number of systems 
requiring maintenance or repairs and the nature and success of such maintenance and 
repairs, and the number of times the automatic dialing alarm system was set off and the 
reasons for each such occurrence. 

For completed applications received prior to August 5, 2002, last day to obtain design 
plan approval from a local/county health department for a pressure dosing septic system. 

Last day to complete the installation of a pressure dosing septic system for those plans 
approved prior to August 5, 2003. 

Executive Director to review the pilot program and report to the Commission within three 
months of this date on the implementation of the program. This report is to address 
nitrogen removal efficiencies of the treatment technologies, maintenance requirements, 
cost, frequency of system problems, an evaluation of the number of systems installed and 
a determination as to the adequacy of that number to render a final determination on the 
effectiveness of the treatment technologies in meeting the purposes and objectives of the 
State and Federal Pinelands Acts. 

Last day to install a Pinelands alternate design wastewater treatment system unless a rule 
has been adopted which expressly authorizes such installations. (Note: Systems installed 
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Introduction 

on or prior to this date will be subject to the three year wastewater monitoring 
requirement, through August 5, 2010, and a five year warranty, and five year service 
contract, through August 5, 2012). 

Amendments to the CMP establishing the Pinelands Alternate Design Wastewater Treatment System Pilot Program 
became effective on August 5, 2002. The rule requires that the Executive Director submit an annual report to the 
Commission describing activity to date on the installation, maintenance and performance data for each alternate 
design wastewater treatment technology. This third annual report is submitted to fulfill the annual reporting 
requirement to the Commission on the status of the Pinelands Pilot Program for Alternate Design Wastewater 
Treatment Systems. 

Before any of the five alternative technology systems could be used within the Pinelands, the manufacturer of the 
alternate design treatment system must have submitted and the Executive Director must have approved detailed 
engineering design plans and system specifications, details on the automatic alarm dialing system, a wastewater 
sampling protocol, an operation and maintenance manual, a sample five year warranty, a sample five year operation 
and maintenance contract, and a sample deed notice. 

Use of the alternative onsite wastewater treatment systems are authorized only in those municipalities which have 
adopted an ordinance that provides for the use of such systems and where the ordinance has been certified by the 
Commission. 

The CMP also requires that each technology manufacturer or its agent submit a semi-annual report to the Executive 
Director which includes information on the number of systems installed, a discussion on the installation of systems, 
an analysis and evaluation of wastewater monitoring results to date, and a discussion of any operational or 
maintenance issues experienced. 

Summary of Program Activity 

Alternative systems are authorized for use only in those municipalities which have adopted an ordinance to 
implement the pilot program. Those ordinances must then be certified by the Commission pursuant to N.J.A.C. 
7:50-3. To assist the municipalities in this process, pilot program ordinances were developed by the Land Use and 
Technology Office and provided to the 40 Pinelands municipalities in which alternative systems could be used based 
upon existing zoning. To date, implementing ordinances have been adopted and the Commission has certified 
ordinances to implement use of the pilot program systems in 34 municipalities. 

Commission staff is currently faced with the challenge of effectuating ordinance adoption in the remaining six, non
adopting Pinelands municipalities. While non-adoption by some municipalities is likely to have little impact due to 
the limited number of parcels that are zoned for unsewered development in those towns, significant consequences 
are possible in at least two municipalities, Egg Harbor Township and Southampton Township. In these two 
municipalities, the owners of unsewered parcels smaller than 3.2 acres cannot develop those parcels, even as 
otherwise permitted by zoning and other land use requirements, due to the municipal governing body's failure to 
adopt the requisite ordinance. The Commission staff continues to monitor the impact of non-adoption and will 
continue to work with the Deputy Attorney General in evaluating potential solutions to the municipal non-adoption 
issueThe following provides the status of municipal ordinance adoption as of August 5, 2005: 
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Status of Municipal Ordinances for Alternate Design Treatment System Pilot Program 

Certified 

Barnegat 
Bass River 
Berlin Township 
Buena Borough 
Buena Vista 
Chesilhurst 
Dennis 
Egg Harbor City 
Estell Manor 
Evesham 
Folsom 
Franklin 
Galloway 
Hamilton 
Hammonton 
Jackson 
Lacey 
Manchester 
Maurice River 
Medford 
Monroe 
Mullica 
Ocean 
Pemberton 
Shamong 
Stafford 
Tabernacle 
Upper 
Washington 
Waterford 
Weymouth 
Winslow 
Woodbine 
Woodland 
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No Adopted Ordinance Yet 

Berkeley 
Egg Harbor Township 
Little Egg Harbor 
Plumsted 
Port Republic 
Southampton 



The NJDEP has actively participated in the development of the Commission's pilot program. To expedite the 
approval of the Pinelands pilot program alternate design septic systems, NJDEP issued a Generic Treatment Works 
Approval (TWA) Permit which allows the use of the five Pinelands pilot program systems without individual 
applicants being subject to the standard $450 NJDEP permit fee or 90 day review period. The expedited NJDEP 
Generic TWA Permit has been well received by both the regulatory and development community. It has proven to 
be an effective instrument allowing individual applications to be approved directly by the Pinelands county health 
departments bringing significant time and expense savings to the applicants. 

To further facilitate implementation of the pilot program and to assist the Pinelands Area health departments in the 
review of plans and applications and the inspection of alternative treatment systems, Commission staff coordinated 
two field training sessions, one for the Amphidrome system and one for the Cromaglass system. Both sessions were 
well attended by county health department and NJDEP staff. Staff is currently coordinating field training sessions 
for the other alternative technology systems. In addition, Commission staff presented information on the Pinelands 
pilot program in May 2005 at the Onsite Wastewater Treatment Seminar held at Cook College. The onsite 
wastewater seminar was attended by engineers, builders and public health officials. Pinelands staff continues to 
work with the Pinelands county health departments to facilitate the review and approval of the pilot program 
technologies. Additionally, Commission staff is available to provide assistance to homeowners, builders, developers 
and consulting engineers in complying with the requirements of the pilot program. 

The Alternate Design Treatment Systems Pilot Program provided for the phasing out of new pressure dosing system 
installations by limiting their construction beyond August 5, 2004. Twenty four (24) Pinelands alternate design 
treatment systems have been installed and activated to date, with the first system coming online in April 2004. This 
report will summarize information pertaining to the installation of these twenty-four (24) systems. The pilot 
program permits the alternative systems to undergo a three month start-up and stabilization period, subsequent to 
each home's initial occupancy date to allow microbial populations to develop. There is therefore no monitoring data 
at this time for the newly installed systems. 

For summary purposes, the five Pinelands alternate design pilot program systems are: 

1. Ashco RFS 111 

2. Amphidrome 
3. Bioclere 
4. Cromaglass 
5. FAST 

In accordance with the prov1s1ons of the pilot program requirements, prior to being certified for use, the 
manufacturer of each alternate design treatment system had to submit specific documents to the Executive Director 
for review and approval. 

Ashco-A-Corporation provided the required documentation and based upon a detailed review by Commission staff, 
the Executive Director approved the Ashco RFS 111 Gravity system effective May 15, 2003 and the Ashco RFS 111 

Gravity Dosing system effective July 24, 2003. Based upon the Pinelands Septic Dilution Model, the pilot program 
provides that each Ashco RFS 111 system shall be located on a parcel containing at least 1.5 acres for each dwelling 
unit that will be served by the system. 

F.R Mahony & Associates, the manufacturer of the Amphidrome system provided the required documentation and, 
based upon a detailed review by Commission staff, the Executive Director approved the single family Amphidrome 
system effective July 24, 2003. Based upon the Pinelands Septic Dilution Model, the pilot program provides that 
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each Amphidrome system shall be located on a parcel containing at least one acre for each dwelling unit that will be 
served by the system. 

Aquapoint, Inc., the manufacturer of the Bioclere system provided the required documentation and, based upon a 
detailed review by Commission staff, the Executive Director approved the single family Bioclere system effective 
November 18, 2003. Based upon the Pinelands Septic Dilution Model, the pilot program provides that each 
Bioclere system shall be located on a parcel containing at least one acre for each dwelling unit that will be served by 
the system. 

Cromaglass, Inc., the manufacturer of the Cromaglass system provided the required documentation and, based upon 
a detailed review by Commission staff, the Executive Director approved the Cromaglass system effective December 
29, 2004. Based upon the Pine lands Septic Dilution Model, the pilot program provides that each Cromaglass system 
shall be located on a parcel containing at least one acre for each dwelling unit that will be served by the system. 

Bio-Microbics, Inc., the manufacturer of the FAST system provided the required documentation and, based upon a 
detailed review by Commission staff, the Executive Director approved the FAST system effective June 9, 2005. 
Based upon the Pine lands Septic Dilution Model, the pilot program provides that each FAST system shall be located 
on a parcel containing at least one acre for each dwelling unit that will be served by the system. 

Installation Summary 

The first Pinelands alternative wastewater treatment system was installed on March 11, 2004 and brought online in 
April 2004. The manufacturer of that system, F.R. Mahony & Associates, agreed to use this installation as a training 
opportunity for representatives of the Pinelands area health departments. Training in the operation and installation 
of the Amphidrome system was provided by two engineers and two field service technicians from F.R. Mahony 
Associates. Many of the Pinelands area health departments (and several non-Pinelands area health departments) 
participated in this field training exercise. 

A total of seventeen ( 17) single family Amphidrome wastewater treatment systems have been installed and brought 
on-line to date. F.R. Mahony Associates reports that an additional four (4) systems are presently being installed, 
bringing the total number of Amphidrome systems sold for use in the Pinelands to twenty-one (21). Nine (9) of the 
systems are located in Hamilton Township, Atlantic County, three (3) are located in Tabernacle Township, 
Burlington County, and one ( 1) each are located in Franklin Township, Gloucester County, Lacey Township, Ocean 
County, Pemberton Township, Burlington County and Mullica Township and Folsom Borough, in Atlantic County. 

A total of five (5) Cromaglass systems have been installed and brought on-line to date. The manufacturer of the 
Cromaglass system, Cromaglass Corporation reports that an additional three (3) systems are presently being 
installed, bringing the total number of Cromaglass systems sold for use in the Pinelands to eight (8). Two (2) of the 
systems are located in Manchester Township, Ocean County, two (2) of the systems are located in Pemberton 
Township, Burlington County, and one ( 1) system is located in Hamilton Township, Atlantic County. 

A total of two (2) Bioclere systems have been installed and brought on-line to date. One (1) Bioclere system is 
located in Tabernacle Township, Burlington County and one is located in Hamilton Township, Atlantic County. 

There are no Ashco RFS 111 or FAST treatment technologies installed in the Pine lands to date. 

In total, twenty four (24) Pine lands alternate design treatment systems have been installed and activated to date. 
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System Permitting and Local Approvals 

The pilot program relies upon the cooperation of local construction code officials, county health officials, alternate 
system manufacturers, certifying engineers and Pinelands staff to coordinate the approval of wastewater system 
engineering plans, the issuance of building permits, the approval of wastewater system installations and the issuance 
of certificates to occupy residences served by the alternative onsite treatment technologies. Prior to any Pinelands 
alternative treatment system being issued a final operational approval, the Pinelands area health departments and the 
Pinelands Commission are to receive an executed five year maintenance contract, five year warranty, three year 
wastewater sample and analysis protocol, deed notice, as-built plan and construction certification from the 
technology manufacturer and the NJ licensed engineer of record. While these documents have been received in the 
majority of cases, there have been several instances of certificates of occupancy being issued prior to all required 
documentation being received by the health departments and the Pinelands Commission. In these cases, Pinelands 
staff has had to work with the technology vendors, homeowners and agency officials to obtain the needed 
documentation after the fact, often a difficult and time consuming task. Pinelands staff will continue to work with 
the local agencies to educate them on the importance of assuring that all necessary documents are on file before 
issuing local approvals for home occupancy. This issue will need to be carefully evaluated and addressed in the 
forthcoming development of institutional arrangements for the long term management of alternate wastewater 
treatment technologies in the Pinelands. 

Maintenance Summary 

In 2004, the manufacturer of the Amphidrome system, F.R. Mahony Associates reported that during the installation 
and start-up of one of the seven Amphidrome systems installed that year, a minor problem was detected involving 
the operation of a process blower and wiring to the blower. The problem was immediately corrected. 

In 2005, F.R. Mahony Associates reported eight repair/maintenance actions. On one Amphidrome unit, F.R. 
Mahony reports that after start-up and during a routine system inspection, low liquid levels were noted in the clear 
well component. Subsequent investigation undertaken by F .R. Mahony technicians and the installation contractor 
detected an effluent leak in the system that was repaired by the installation contractor. To prevent similar leaks in 
future installations, F.R. Mahony reports that a boot-type gasket is now being used at all tank connection points. On 
a separate installation, F.R. Mahony alerted Commission staff to a problem related to the placement of the 
equipment control panel located inside a locked garage at one system location. F.R. Mahony technicians were 
temporarily unable to access the control panel to make process adjustments. A remote access device was 
subsequently installed outside the residence to permit the technicians to make process control adjustments without 
the need to access the interior control panel. F.R. Mahony reports that all future installations will employ remote 
access capability to avoid a similar problem. F.R. Mahony reported that odor complaints were received from one 
system owner. Reportedly, during system installation, F.R. Mahony recommended that the system be vented to the 
leach field; however, the installation contractor reportedly elected to vent the system to the atmosphere next to the 
Amphidrome reactor. To resolve the issue, Amphidrome recommended that the vent be redirected, either to the 
leach field as originally recommended or to a relatively remote location and equipped with an odor control device. 
F.R. Mahony reports that the vent was relocated away from the residence and that an odor control filter was 
installed. These measures have reportedly corrected the odor problems. Lastly, F.R. Mahony has reported on a 
number of process control adjustments to maximize treatment system efficiencies in order to meet total nitrogen 
discharge targets. None of the Amphidrome alarm/malfunction conditions resulted in an overflow condition and thus 
did not constitute a condition of public health significance. 
In 2005, the manufacturer of the Cromaglass system reported three repair/maintenance actions. One was related to a 
splice in telephone wiring reportedly supplied by the builder that was causing interruption of telephone service. The 
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spliced wire and autodialer were replaced by the Cromaglass service agent to correct the problem. A local visual 
alarm was activated at a second Cromaglass installation resulting in a technician being dispatched to the site. The 
Cromaglass technician determined that a high energy surge, possibly the result of a lighting strike, had caused an 
electronic system failure. The system was reportedly repaired and retested and found to be ready for continued use. 
A third maintenance action was necessitated on a different Cromaglass system by a central station test timer failure. 
The Cromaglass service technician was dispatched and found the system to be non-operational, reportedly due to a 
high energy surge, again, possibly a lightning strike. The system was reportedly repaired and retested and found to 
be ready for continued use. None of the Cromaglass alarm/malfunction conditions resulted in an overflow condition 
and thus did not constitute a condition of public health significance. 

In 2005, the manufacturer of the Bioclere system reported one repair/maintenance action. The problem was 
reportedly related to a power surge caused by a lightning strike. Aquapoint's service technician reportedly 
responded to the alarm condition and made the necessary repairs. The system has reportedly been retested and 
found to be ready for continued use. The Bioclere alarm/malfunction condition did not result in an overflow 
condition and thus did not constitute a condition of public health significance. 

It appears that the provisions in the CMP which require an autodialer alarm coupled with the NJDEP requirement 
for a local audio/visual alarm have been effective at identifying system conditions that require responses from the 
service providers to evaluate systems and make repairs as necessary. 

Cost Summary 

An integral component of the pilot program is the monitoring by the Commission of treatment system costs. To 
facilitate the Commission's monitoring of these costs, the CMP requires the manufacturer of the treatment 
technologies to report on the cost of installation of each individual system. 

It should be noted that the total cost of an onsite wastewater treatment system consists of at least three separate 
costs, those being the cost of the alternative treatment unit and 5 year service package, the cost of the soil absorption 
system, and the cost of engineering services. The manufacturers of the treatment technologies have direct 
knowledge of the cost of their equipment and related support services, which in the case of the Pinelands pilot 
program includes a five year maintenance contract, five year warranty, and three years of quarterly effluent 
analysis. The manufacturers, however, do not have direct involvement in the installation of the soil absorption field, 
or the local engineering of the system including soil testing, design services, as-built plans, etc. 
The alternate treatment system technology vendors are assisting the Commission in compiling system cost 
information including the cost of non-vendor supplied materials and services. This has enabled the Commission to 
identify the cost of the treatment technology (and the technology manufacturers support services) and the cost of 
engineering, soil absorption field installation, etc. 

The following summary of alternate design treatment system costs is based upon information provided to the 
Commission by the system vendors, as supplemented by local home builders. It should be noted that costs may 
come down over time for a number of reasons. Prior experience with pressure dosing systems was such that, as 
engineers and installers became more familiar with pressure dosing technology after its original introduction in NJ 
in the late l 980's, both design and installation costs decreased. NJDEP has indicated that a reduction in the 
minimum required soil absorption field size has scientific merit due to the high quality effluent produced by these 
systems and that future revisions to the State's septic design standards may incorporate reduced field sizes. Lastly, 
future costs of replacing failed soil absorption fields may be saved in entirety as a result of the approximately 98 % 
removal of total suspended solids and biochemical oxygen demand that accounts for premature failure of absorption 
fields receiving only primary treated wastewater, as discharged by conventional septic systems. 
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Name of No. of Average Reported Average Reported Cost Average Reported 
Treatment Systems Cost per Treatment for Engineering, Soil Overall Cost of 
System Evaluated Unit and 5 year Absorption Field the Advanced 
Technology for this service package * Installation, etc. ** Onsite Treatment 

Report Systems 
Amphidrome 14 $ 18,369 $ 13,184 $ 31,553 

Bioclere 2 $ 16,000 $11,675 $ 27, 675 

Cromaglass 3 $18,369 $16,695 $ 35,064 

Table 1. Average Total Cost of Pinelands Alternate Design Wastewater Treatment Systems Note: Cost 
information is derived from a variety of sources and should be considered to represent approximate cost estimates. 

* Cost of the Amphidrome Treatment Unit as sold by F.R. Mahony, Associates including hardware and 
equipment, 5 year annual maintenance contract, 5 year warranty, 3 years quarterly effluent analysis, annual 
pumping of 2000 gallon anoxic tank for 5 years, and delivery of equipment to job site is $ 14,355. In 
addition, the average cost of concrete tankage (2000 gal. concrete anoxic tank, concrete reactor vessel and 
1000 gal. concrete clearwell), purchased separately from local suppliers, including delivery to the job site, 
is variable depending on precast supplier and distance to shipping location. 
* Cost of the Aquapoint treatment unit as sold by Aquapoint, including hardware and equipment, 5 year 
annual maintenance contract, 5 year warranty, 3 years quarterly effluent analysis, annual pumping of 2000 
gallon anoxic tank for 5 years, and delivery of equipment to job site is approximately $ 16,000. 

* Cost of the Cromaglass treatment unit as sold by Cromaglass Corp., including hardware and equipment, 5 
year annual maintenance contract, 5 year warranty, 3 years quarterly effluent analysis, annual pumping of 
anoxic tank for 5 years, and delivery of equipment to job site is approximately $18,369 

** Costs include determination of soil and site suitability (soil logs and "perc" tests), preparation of 
engineering plans, completion of NJDEP standard application forms, excavation for soil absorption system 
and tank placement, soil absorption system materials (suitable "K4" replacement soil, stone filter materials 
and lateral piping, or gravel free chambers, geotextile fabric), installation of all components, electrical 
connections, surveyor services, as-built plans, engineering construction observation and engineering 
certifications. 

Commission staff is currently working to obtain cost information for the remaining five (5) Pinelands alternate 
design treatment systems that have been installed and activated but are not included in the cost summary table 
above. 

Treatment System Nitrogen Attenuation Summary 

The pilot program requires that the technology vendors arrange for samples of treated effluent to be collected from 
each system on at least a quarterly basis (approximately every ninety (90) days) for at least three (3) years for a total 
of at least twelve (12) samples per system. Pursuant to the pilot program sampling and testing protocols, samples of 
treated effluent are collected from a sample collection port located between the treatment unit and the soil dispersal 
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field. Sample procurement is to comply with the NJDEP Field Sampling Procedures Manual (May 1992), as 
amended, and analysis of effluent samples is to be performed by laboratories certified by the NJDEP employing 
analytical methodologies approved by NJDEP. To permit the establishment of biological cultures necessary for 
treatment process to develop and stabilize, no samples are required during the first ninety days from system start-up. 
In some instances, technology vendors have permitted the interval between sample collection to exceed the 90 day 
maximum and Commission staff continues to stress the importance of strict compliance with this and all other 
provisions of the pilot program rules. Ifit is determined that a manufacturer or its agent is not adhering to any of the 
requirements of the pilot program, N.J.A.C. 7:50-I0.22(a)5 provides a mechanism for the Commission to make a 
determination that the proposed future use of a technology raises a substantial issue requiring a hearing pursuant to 
N.J.A.C. 7:50-4.31through4.42. In the event that persistent and substantial non-compliance with the requirements 
of the pilot program becomes problematic, Commission staff will recommend to the Commission that the substantial 
issue determination be made. 

As discussed previously, there are a total of twenty four (24) Pine lands alternate design wastewater treatment 
systems installed and activated to date. Laboratory data for system performance are still limited at this time due in 
part to the relatively small number of systems that are operating, the limited number of systems representing each 
specific technology, and the lag time between the initiation of the pilot program (February 5, 2002) and the date that 
the first alternative technology system was activated (April 2004 ). 

Sample results have been submitted for twelve Amphidrome systems to date. One of these systems has had five (5) 
analyses performed, four of the systems have had four (4) analyses performed, three of the systems have had three 
(3) analyses performed, one system has had two (2) analyses performed, and three systems have had one ( 1) analysis 
performed. A total of thirty five (35) samples have been taken from the twelve (12) Amphidrome systems. Sample 
results have been submitted for two Bioclere systems, with each Bioclere system having been sampled only once. 
Only one sample result has been submitted for one Cromaglass system. 

The Table 2 summarizes laboratory results for total nitrogen for all of the systems discussed above. Each system for 
which analytical results have been submitted is identified by a system identification number, plotted along the x
axis. Individual total nitrogen concentrations from each sampling event are plotted. The median total nitrogen 
concentration for each system is also shown. Pursuant to the provisions of the pilot program and the Pinelands 
Septic Dilution Model, total nitrogen concentrations at or below 14 mg/I are required to meet the Pinelands 
groundwater quality standard of 2 mg/I total nitrogen at the property line of a one acre parcel. Forty ( 40) mg/I 
represents the assumed concentration of total nitrogen in untreated domestic wastewater. 

It is clear forn1 this limited data set that the concentration of total nitrogen in domestic wastewater frequently 
exceeds the assumed 40 mg/I concentration. As previously discussed, no conclusions may be drawn from this data 
relative to the total mass of nitrogen contained in the effluent from these systems as no data for influent volume is 
available. 

Four of the twelve systems have had two or fewer samples analyzed, three of which have had only a single analysis 
performed. With so few data points available for these systems, no preliminary conclusions are drawn herein. For 
the remaining eight systems where three or more data points are available, fifty percent (four systems) produced a 
median value for total nitrogen below the 14 mg/I performance expectation and fifty percent (four systems) 
produced a median value for total nitrogen greater than the14 mg/I performance expectation. It should be noted that 
the alternate design technology vendors are continuing to make process adjustments to those systems that have 
produced total nitrogen values that do not meet performance expectations and a larger, long term data set is required 
before any definitive conclusions can be drawn relative to the ability of these systems to meet the groundwater 
quality objectives of the CMP. 
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Table 2. Effluent total nitrogen concentration summary. 

In developing the amendments to the CMP that established the pilot program, consideration was given to the 
possibility that the Executive Director might have insufficient data as of August 5, 2006 to determine the success of 
the pilot program in meeting the objectives of the Commission. The CMP provides a mechanism at N.J.A.C. 7:50-
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10.23( c) for the Executive Director to inform the Commission, in a November 5, 2006 report on the pilot program 
successfulness, that the number of monitoring events for any alternate design pilot program technology is not 
adequate to evaluate that technology under the pilot program, and upon receiving the Commission's approval, to 
initiate a second review of the program to be completed by August 5, 2008. Given the limited number of systems 
that are operating to date and the likelihood that systems will continue to be installed in numbers comparable to 
those experienced during the past year, it is likely that the Executive Director will find it necessary to exercise the 
provision at N.J.A.C. 7:50-10.23(c) to request the Commission to extend the pilot program through August 5, 2008. 

Home occupancy, water use and cleaning and laundry product usage may vary greatly from one residence to 
another. These and other variables can markedly impact the concentration of nitrogen in wastewater and can 
adversely affect the ability of a treatment system to meet established discharge limits. High occupancy within a 
dwelling can result in abnormally high levels of nitrogen in wastewater given that each person contributes 
approximately 9 lbs. of nitrogen to the system annually. Water conservation, while certainly desirable, has the 
potential to result in higher concentrations of pollutants in the wastewater because there is less water available to 
dilute the pollutants. As a result of significant advances in water conservation, including the use of water 
conserving fixtures and appliances as well as behavior modifications, assumed values for total nitrogen 
concentration in domestic effluent, established during the 1960's and 1970's at 40 mg/I, may under predict 
concentrations present in current domestic wastewater streams. It is important to note however, that the total mass 
of nitrogen excreted by individuals remains fixed at approximately 9 lbs .. Thus while the concentration of total 
nitrogen may typically be greater that the assumed value of 40 mg/I, as evidenced in some reported effluent values, 
the total mass of nitrogen in the wastewater likely remains constant with dilution model assumptions. Even where 
effluent levels exceed assumed post treatment concentrations, system discharges may still be meeting total nitrogen 
loading targets. 

The three certified treatment technologies that are currently operational in the Pinelands (Amphidrome, Bioclere, 
and Cromaglass) have an assumed nitrogen removal efficiency of 65%. If the total nitrogen contained in the raw 
influent is 40 mg/I, a 65% reduction would result in a concentration of 14 mg/I in the treated effluent. Similarly, if 
influent nitrogen levels are 80 mg/I, the same 65% removal efficiency would result in effluent concentrations of 28 
mg/1. It is noteworthy that the pilot program does not provide for the sampling and analysis of raw influent, 
therefore the percent removal efficiency of the alternate technology systems cannot be calculated at this time. 
Excessive use of certain cleaning and laundry products as well as the use of certain medications can stress the 
bacteria that provide biological nitrification and denitrification. Because of this, education of system users is an 
important component of any wastewater management program. 

In recognition of these factors, all of the alternative treatment system vendors have developed homeowner user 
manuals which provide critical information to the owners of the alternative treatment systems. In addition, several 
vendors have developed questionnaires which they've provided to system users which are aimed at identifying 
laundry and cleaning product usage and any other condition which might lead to non-compliant sample results. 
Staff will recommend that all of the technology vendors collect and analyze this type of information to better 
understand user characteristics and to enhance compliance with effluent discharge limits. 

Other Issues in 2005 

On February 18, 2005, the New Jersey Builders Association filed with the Commission a petition to amend the 
provision of the CMP, at N.J.A.C. 7:50-10.22(a)6 which limits the number of alternate design pilot program systems 
utilizing the same technology to no more than ten, in the development of any parcel, if those systems each serve one 
single family dwelling. This CMP provision was imposed for two principal reasons, the first of which was to 
minimize localized degradation of water quality if a particular technology does not achieve the level of nitrogen 
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reduction anticipated under the pilot program. Secondly, but of equal importance, was the Commission's desire to 
encourage the use of community systems in developments that involve multiple dwelling units. 

After a detailed analysis by Commission staff of NJDEP regulations governing the approval and use of community 
treatment systems, the Executive Director concluded that the ten unit limitation had the potential to subject property 
owners and applicants to a difficult, cumbersome, and time consuming process with no predictable outcome in 
seeking regulatory approval of a community wastewater treatment system. Based upon the Executive Directors 
conclusion, the Commission adopted Resolution no. PC4-05-39 on June 10, 2005 to approve with modifications the 
Petition of the New Jersey Builders Association to amend the CMP and to authorize the Executive Director to 
propose an amendment to the CMP to modify the ten unit limitation. At the time this report was being drafted, 
Commission staff had developed proposed amendments that would authorize the Executive Director, in certain 
instances, to make a determination that the use of additional systems on a parcel would not substantially alter the 
character of the certified zoning plan and to permit the additional lots to be served proportionately by the alternate 
design pilot program technologies which have been certified by the Executive Director. 

One of the greater challenges to meeting the water quality standards of the CMP will be the development of a long 
term program to address the continued approval, use and maintenance of advanced onsite treatment technologies. 
To achieve this goal, a long term septic system management program must commence prior to the conclusion of this 
five year pilot program. Only through such a program can we ensure the long-term maintenance and monitoring of 
the alternative technologies. In the absence of a septic system management program, the ability to permit 
unsewered residential development on lots between one and three acres may be jeopardized. Absent a meaningful 
management program, rezoning of these parcels would likely be necessary. Moreover, the management of existing 
conventional systems, as currently required in the CMP would also be addressed as would the development of a 
much needed septic system Best Management Practices Manual. To this end, the Commission submitted a request 
to the NJDEP Division of Watershed Management for grant funding to allow the Commission to assist local 
government entities in the establishment of institutional arrangements for the long term management of onsite 
wastewater treatment systems. The Department, in recognition of the importance of long term management of 
onsite wastewater systems, has agreed to provide the Commission with a $250,000 grant to assist local entities meet 
this challenge. The long term management program, identified informally as Phase II Septic System Management, 
will be completed by the Commission as a result of the DEP's funding over the upcoming three year period. 

Next Steps 

Commission staff will continue to work with the local government officials, especially the Pinelands area health 
officials and construction code officials to achieve the objectives of the pilot program and assure required 
documentation is received prior to the issuance of construction approvals and certificates of occupancy. In addition, 
Commission staff will continue to work with the alternate design treatment systems technology vendors and their 
agents to assure adherence to the requisite sampling, analysis and reporting requirements of the pilot program. 

Further, in an effort to expand the number of treatment system choices available to Pine lands residential applicants, 
staff will continue to research similar technologies and may return to the Commission in the future to recommend 
new rule making to allow the introduction of additional technologies to the pilot program. Several alternative 
systems are undergoing evaluation in other technology demonstration projects and preliminary results indicate that 
some of these systems, if used on appropriately sized lots, may also meet the water quality requirements of the 
CMP. A likely benefit to introducing additional proven technologies may be lower system costs resulting from 
increased competition among the approved technology vendors. 

The existing pilot program is limited to residential development because the Pinelands Ad Hoc Septic System 
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Committee determined that insufficient data were available to establish specific nitrogen removal efficiencies for the 
highly variable characteristics of non-residential (commercial and institutional) wastewater. The CMP allows non
residential applicants to propose to use an advanced treatment system (in lieu of dilution based upon parcel size) 
only on a case by case basis. Many Pinelands towns and villages could benefit from the use of alternative treatment 
technologies by commercial establishments. Although the Commission staff remains ready to assist municipalities 
explore the use of "community" systems to serve multiple residential and commercial buildings, the Commission 
may wish at some future point to authorize advanced technologies for individual commercial uses as part of a 
closely monitored pilot program. 

All advanced treatment systems require a higher level of maintenance to achieve optimum treatment efficiencies as 
compared to standard septic systems. Because of this, the CMP specifies that municipalities will be encouraged to 
allow community treatment systems to be installed in larger residential developments where densities between one 
and 3.2 acres are currently authorized. However, experience indicates that developers are frequently disinclined to 
propose a community treatment system because of delays in acquiring the necessary wastewater management plan 
amendments. Greater use of community treatment systems might be achieved if an expedited process for 
wastewater management plan amendments in the Pinelands could be developed. 
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SBR DESIGN 



HOODSPORT WWTP 10/11/2005 

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

A B C D E
HOODSPORT WWTP SEQUENCE BATCH REACTOR DESIGN

Bold parameters may be changed
INFLUENT CONDITIONS CASE 1 CASE 2 CASE 3 CASE 4
Flow, MGD 0.120 0.120 0.120 0.120
BOD, mg/L 353.00 353.00 353.00 353.00
Inert TSS, mg/L 116.00 116.00 116.00 116.00
TKN, mg/L 57.00 57.00 57.00 57.00
Temperature, C 10.00 10.00 10.00 20.00
Elevation, ft 100.00 100.00 100.00 100.00

ASSUMPTIONS ASSUMPTIONS ASSUMPTIONS ASSUMPTIONS
Effluent BOD, mg/L 15.00 15.00 15.00 15.00
Effluent NH4-N, mg/L 1.00 1.00 1.00 1.00
MLSS, mg/L 2500.00 3000.00 3500.00 3000.00
Syn. Yield, g/g 0.60 0.60 0.60 0.60
Endog. Decay, /day 0.05 0.05 0.05 0.05
Inert Yield, g/g 0.33 0.33 0.33 0.33
SVI, ml/g 120.00 120.00 120.00 120.00
Decant Factor 1.20 1.20 1.20 1.20
BOD ult./BOD5 1.50 1.50 1.50 1.50

Number of Tanks 2.00 2.00 2.00 2.00
Max. Fill Depth, ft 16.00 14.00 12.00 16.00
Decant Depth, ft 3.20 2.80 2.40 3.20
Sel. Fill Vol/Total Vol 0.20 0.20 0.20 0.20
Max. Fill Vol/Total Vol 0.64 0.57 0.50 0.57
Settle Time, Ts, hr 0.50 1.00 0.50 0.50
Decant Time, Tw, hr 0.50 0.50 0.50 0.50
Aerate Time, Ta, hr 3.00 2.50 3.00 3.00
Fill aeration time, hr 1.00 1.00 1.00 1.00
Total Aeration time, hr 4.00 3.50 4.00 4.00

SOLUTION SOLUTION SOLUTION SOLUTION
Fill Time, Tf,hr 4.00 4.00 4.00 4.00
Cycle Time, Tc,hr 8.00 8.00 8.00 8.00
# of Cycles/day 3.00 3.00 3.00 3.00
Fill Volume, MG 2.00E-02 2.00E-02 2.00E-02 2.00E-02
Decant Rate, GPM 666.67 666.67 666.67 666.67
Volume/Tank, MG 1.00E-01 1.00E-01 1.00E-01 1.00E-01
MCRT, Vn 12.33 14.79 17.26 14.79
Fraction Aeration Time 0.50 0.44 0.50 0.50
sol b 75.52 84.17 60.52 68.02
sol c -1500.54 -2057.89 -2100.76 -1800.65
MCRT, days 16.34 19.79 24.66 20.37
Effective MCRT, days 8.17 8.66 12.33 10.19

GRAY AND OSBORNE INC. / 04770 HOODSPORT 



HOODSPORT WWTP 10/11/2005 

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

A B C D E

Net Yield, Yn 0.75 0.75 0.70 0.73
Bio Solid, Yn 0.43 0.42 0.37 0.40
Sludge Waste, lb/day 255.27 252.79 236.71 245.63
Carb. O2 Required, lb/day 302.77 306.29 329.12 316.45
Carb. O2 lb/hr 12.62 14.59 13.71 13.19

Nitr. O2, lb/day 191.42 192.27 197.80 194.73
Total O2, lb/day 494.19 498.56 526.93 511.18
Total O2, lb/hr 20.59 23.74 21.96 21.30

AERATION AERATION AERATION AERATION
Alpha 0.75 0.75 0.75 0.75
Beta 0.98 0.98 0.98 0.98
Reactor DO, mg/L 2.00 2.00 2.00 2.00
Saturation DO, mg/L 9.17 9.17 9.17 9.17
Actual Sat. DO, mg/L 8.96 8.96 8.96 8.96
Std. O2 rate, lb/hr 36.19 41.72 38.58 37.43
Clean H20 Eff. 0.20 0.20 0.20 0.20
SCFM 173.31 199.82 184.79 179.27
Actual MLSS O2 tr. eff. 11.38 11.38 11.38 11.38
Assumed SCFM/hp 18.00 18.00 18.00 18.00
Blower hp 9.63 11.10 10.27 9.96
Approx. Mix hp 5.35 5.35 5.35 5.35
Approx. Mix kwh/day 95.74 95.74 95.74 95.74
Approx. Aer. kwh/day 201.10 184.06 209.66 205.54
Energy Cost, $/kwh 0.06 0.06 0.06 0.06
Annual Electric Cost, $ $6,501 $6,128 $6,688 $6,598

NITRIFICATION NITRIFICATION NITRIFICATION NITRIFICATION
Yield, g/g 0.15 0.15 0.15 0.15
Umax, /day 0.29 0.29 0.29 0.77
Kn, mg/L 0.50 0.50 0.50 0.50
g N/ g Biosolids 0.08 0.08 0.08 0.08
Safety Factor 2.00 2.00 2.00 2.00
Nitrifier Decay coef./d 0.05 0.05 0.05 0.05
Net Yield, Yn' 0.11 0.10 0.09 0.10
N synthesis, mg/L 11.52 11.32 10.04 10.75
No, mg/L 9.90 9.94 10.19 10.05
Nitrifiers, mg/L 58.46 69.62 76.89 68.03
Sel. Aeration, hr 3.00 2.50 3.00 3.00
Required aeration, hr 4.30 3.62 3.37 1.41

GRAY AND OSBORNE INC. / 04770 HOODSPORT 
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

A B C D E
HOODSPORT-SKOKO.  WWTPSEQUENCE BATCH REACTOR DESIGN

Bold parameters may be changed
INFLUENT CONDITIONS CASE 1 CASE 2 CASE 3 CASE 4
Flow, MGD 0.428 0.428 0.428 0.428
BOD, mg/L 299.00 299.00 299.00 299.00
Inert TSS, mg/L 47.00 47.00 47.00 47.00
TKN, mg/L 31.00 31.00 31.00 31.00
Temperature, C 10.00 10.00 10.00 20.00
Elevation, ft 100.00 100.00 100.00 100.00

ASSUMPTIONS ASSUMPTIONS ASSUMPTIONS ASSUMPTIONS
Effluent BOD, mg/L 15.00 15.00 15.00 15.00
Effluent NH4-N, mg/L 1.00 1.00 1.00 1.00
MLSS, mg/L 2500.00 3000.00 3500.00 3000.00
Syn. Yield, g/g 0.60 0.60 0.60 0.60
Endog. Decay, /day 0.05 0.05 0.05 0.05
Inert Yield, g/g 0.16 0.16 0.16 0.16
SVI, ml/g 120.00 120.00 120.00 120.00
Decant Factor 1.20 1.20 1.20 1.20
BOD ult./BOD5 1.50 1.50 1.50 1.50

Number of Tanks 2.00 2.00 2.00 2.00
Max. Fill Depth, ft 16.00 14.00 12.00 16.00
Decant Depth, ft 3.20 2.80 2.40 3.20
Sel. Fill Vol/Total Vol 0.20 0.20 0.20 0.20
Max. Fill Vol/Total Vol 0.64 0.57 0.50 0.57
Settle Time, Ts, hr 0.50 1.00 0.50 0.50
Decant Time, Tw, hr 0.50 0.50 0.50 0.50
Aerate Time, Ta, hr 3.00 2.50 3.00 3.00
Fill aeration time, hr 1.60 1.00 1.60 1.60
Total Aeration time, hr 4.60 3.50 4.60 4.60

SOLUTION SOLUTION SOLUTION SOLUTION
Fill Time, Tf,hr 4.00 4.00 4.00 4.00
Cycle Time, Tc,hr 8.00 8.00 8.00 8.00
# of Cycles/day 3.00 3.00 3.00 3.00
Fill Volume, MG 7.13E-02 7.13E-02 7.13E-02 7.13E-02
Decant Rate, GPM 2377.78 2377.78 2377.78 2377.78
Volume/Tank, MG 3.57E-01 3.57E-01 3.57E-01 3.57E-01
MCRT, Vn 14.67 17.61 20.54 17.61
Fraction Aeration Time 0.58 0.44 0.58 0.58
sol b 74.21 108.20 36.88 55.55
sol c -3246.43 -5120.08 -4545.00 -3895.71
MCRT, days 30.89 35.60 51.45 40.54
Effective MCRT, days 17.76 15.58 29.59 23.31

GRAY AND OSBORNE INC. / 04770 HOODSPORT 
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A B C D E

Net Yield, Yn 0.47 0.49 0.40 0.43
Bio Solid, Yn 0.32 0.34 0.24 0.28
Sludge Waste, lb/day 481.51 501.29 404.68 440.22
Carb. O2 Required, lb/day 1063.15 1035.07 1172.24 1121.78
Carb. O2 lb/hr 38.52 49.29 42.47 40.64

Nitr. O2, lb/day 349.65 342.84 376.07 363.85
Total O2, lb/day 1412.80 1377.91 1548.32 1485.63
Total O2, lb/hr 51.19 65.61 56.10 53.83

AERATION AERATION AERATION AERATION
Alpha 0.75 0.75 0.75 0.75
Beta 0.98 0.98 0.98 0.98
Reactor DO, mg/L 2.00 2.00 2.00 2.00
Saturation DO, mg/L 9.17 9.17 9.17 9.17
Actual Sat. DO, mg/L 8.96 8.96 8.96 8.96
Std. O2 rate, lb/hr 89.96 115.31 98.59 94.60
Clean H20 Eff. 0.20 0.20 0.20 0.20
SCFM 430.84 552.26 472.17 453.05
Actual MLSS O2 tr. eff. 11.38 11.38 11.38 11.38
Assumed SCFM/hp 18.00 18.00 18.00 18.00
Blower hp 23.94 30.68 26.23 25.17
Approx. Mix hp 19.07 19.07 19.07 19.07
Approx. Mix kwh/day 341.48 341.48 341.48 341.48
Approx. Aer. kwh/day 577.52 556.75 608.35 594.09
Energy Cost, $/kwh 0.06 0.06 0.06 0.06
Annual Electric Cost, $ $20,126 $19,671 $20,801 $20,489

NITRIFICATION NITRIFICATION NITRIFICATION NITRIFICATION
Yield, g/g 0.15 0.15 0.15 0.15
Umax, /day 0.29 0.29 0.29 0.77
Kn, mg/L 0.50 0.50 0.50 0.50
g N/ g Biosolids 0.08 0.08 0.08 0.08
Safety Factor 2.00 2.00 2.00 2.00
Nitrifier Decay coef./d 0.05 0.05 0.05 0.05
Net Yield, Yn' 0.08 0.08 0.06 0.07
N synthesis, mg/L 7.22 7.66 5.50 6.29
No, mg/L 5.56 5.47 5.90 5.74
Nitrifiers, mg/L 44.17 54.04 56.03 50.55
Sel. Aeration, hr 3.00 2.50 3.00 3.00
Required aeration, hr 3.06 2.46 2.58 1.04

GRAY AND OSBORNE INC. / 04770 HOODSPORT 



APPENDIX F 
 

HOODSPORT RAC  
SBR DESCRIPTION AND DESIGN CRITERIA 



GENERAL 
 
Pumped wastewater will enter the treatment facilities through a concrete headworks 
equipped with a mechanical fine screen, a grit channel and a Parshall flume flow 
measurement. A splitter box equipped with motorized actuation slide gates will alternate 
flow between two SBR basins. One basin will fill while the other tank is going through 
the steps of react, settle, and draw. Each SBR tank will contain jet aeration system, 
decanter, sludge wasting pump, and control valves. A control system operated from a 
small process computer will automatically waste solids from each basin to the aerobic 
digester. Decanted effluent will be pumped through filtration for further solids removal. 
Before reaching the filter, polymer will be added to the effluent for coagulation of solids. 
A flash mixer and flocculation tank will be located upstream of the filter to ensure 
adequate dispersion of the polymer in the effluent. 
 
After passing through the effluent filter the filtrated effluent will flow by gravity to the 
ultraviolet (UV) disinfection system for inactivation of microorganism to meet Class “A” 
reclaimed water standard. After disinfection, the effluent will flow to the storage/ 
infiltration basin by gravity for final disposal.  
 
HEADWORKS 
 
The headworks will be a long, narrow concrete structure. The force main from the 
influent pump station will discharge into the headworks, which will provide preliminary 
treatment of the influent wastewater, including screening, grit removal, and flow 
measurement. In addition, the headworks structure will include the influent sampling. 
 
INFLUENT SCREENING 
 
Influent screening will be achieved using a new 12-inch diameter mechanically cleaned 
fine screen with ¼-inch openings in the screening basket. The fine screen will at least 
have a capacity of 1.2 MGD and will clean, dewater, and compact the screenings. A 
dumpster will be provided and situated below the discharge chute of the fine screen to 
collect the screenings for disposal. Adequate access to the dumpster will be provided to 
allow service by the local solid waste disposal contractor. 
 
A manually cleaned bar screen will be installed in the second channel, parallel to the 
influent fine screen channel. The bar screen will consist of a series of aluminum bars 
spaced at 1-inch on center. This screen will provide a reduced level of screening in the 
event that the mechanically cleaned fine screen is taken out of service for maintenance. 
Stop gates will be installed at the influent and effluent ends of both channels to allow 
isolation of each channel. 
 
The screen will be supplied with its own PLC based control panel. The control panel will 
include a ”hand-off-auto” selector switch. A separate local disconnect will be installed 
adjacent to the control panel. The water level in the channel upstream of the screen will 
be monitored using an ultrasonic level sensor that will be supplied with the fine screen. 



The cleaning cycle of the fine screen will be capable of being controlled either as a 
function of upstream water depth or time. The power for the screen motor, spray water 
solenoid valves, and ultrasonic level sensor will be fed from the screen control panel. The 
plant PLC will monitor water level and alarm status only and display them at the HMI. 
 
The design criteria for the influent screen are as follows: 
 
          Criteria  Design 
          Influent Screen                   
 Type                                                                            Mechanical Fine 
            Quantity                                                                                1 
            Screen Opening, inches                                                        ¼ 
            Screen Diameter, inches                                                       12 
            Minimum Capacity, MGD                                                  1.2 
 Motor Size, HP                                                                     2 
          Manual Bar Screen                                                          
 Screen Width, feet                                                                 2 
            Bar Spacing, inches                                                              0.75 
 
 
GRIT REMOVAL 
 
Two gravity grit channels will be installed at the inlet to the headworks to provide grit 
removal for the new facility. The grit channels will consist of two parallel concrete 
channels. Each channel will be 1’-0” wide with a water depth of 7.3” at the peak hour 
design flow. Each grit channel will be 30’-0” long. The depth of flow within the channels 
will be controlled by a Parshall flume located just downstream of the grit channels. The 
Parshall flume will have a throat width of three inches and will maintain a velocity of 
between 1.0 and 1.1 ft/sec at the influent pump station pumping rate, depending on how 
much grit has accumulated in the bottom of the grit channel. 
 
Two channels will be provided for redundancy to allow the operators to keep one in 
service while the other is being cleaned. Stop gates will be provided at each end of the 
channels for isolation. 
 
The design criteria for the grit removal system are shown below. 
 
            Criteria                                                      Design
 Type  Gravity grit channel 
 Quantity of channels  2 
 Design Velocity, ft/s  1 
 Channel length, ft  30 
 Channel width, ft  1.0 
 Channel depth, ft  2 
 Water depth, ft  0.61 
 



INFLUENT FLOW MEASUREMENT 
 
The influent flow meter will consist of a 3-inch Parshall flume located just downstream 
of the gravity grit channels and an ultrasonic level sensor.  The Parshall Flume will be a 
manufactured fiberglass flume that will be grouted into a cast-in-place concrete channel.  
The flume will have a scale graduated in tenths of feet glassed into the wall to provide a 
means of manually checking the calibration of the ultrasonic level sensor.   
 
Actual flow monitoring will be accomplished by the ultrasonic level sensor.  The 
ultrasonic level sensor will measure the depth of flow in the Parshall Flume and convert 
this depth into flow using the depth versus flow relationship specific to this flume.  The 
ultrasonic level transmitter will then produce a 4-20 mA, flow proportional, analog output 
that will be monitored by the PLC and displayed at the HMI.  The ultrasonic level 
transmitter will also provide a flow proportional, pulse output directly to the influent 
sampler. 
 
The design criteria for the influent flow meter are as follows: 
 
 Criteria  Design  
 Type  Parshall Flume 
 Throat width, inches  3 
 Capacity @ 12 inches, MGD  0.64 
 Flow Measurement Range, MGD  0.035-0.743 
 
INFLUENT SAMPLING 
 
Influent sampling will be accomplished by installing a new refrigerated, composite 
sampler on the walkway, between the gravity grit channels and the Parshall flume.  The 
sampler will be flow paced using based on a discrete momentary contact closure (pulse 
output) from the influent flow meter.  A 3/8-inch sample line will be run through a 1-inch 
PVC carrier pipe from the influent sampler to the bottom of the channel, just up stream 
from the Parshall Flume.  The sampler will periodically take a sample and discharge the 
sample to a 4-liter carboy located within the sampler’s refrigerated compartment.  After 
each sample is taken the sampler will automatically purge the sample line.  The 
frequency at which the samples are taken will vary proportionally with influent flow.   
The design criteria for the influent sampler are as follows: 
 
 Criteria  Design  
 Type  Refrigerated, composite 
 Sample carboy capacity, liters  4 
  
 
SEQUENCING BATCH REACTOR 
 
The SBR system will provide secondary treatment of the wastewater by means of 
biological removal of the organic contents. The SBR process is an activated sludge 



process employing batch treatment of the wastewater in separate treatment tanks. Batch 
processing continuously employs multiple tanks, leaving at least one tank available to 
receive influent flow. For the Hoodsport plant, influent will be received as an intermittent 
pumped flow, but have no effect on the operation and control of the batch reactor tanks. 
 
SBR’s are attractive for small systems because of several advantages over conventional 
system: 
 

• Ability to handle shock loads 
• Ability to operate without a primary settling unit 
• No requirements for return activated sludge or separate secondary settling tank 
• Generally smaller overall area requirement 
• Process flexibility 

 
An SBR tank operates in a cyclic mode, with normal sequence of timer-controlled steps 
as follows: 

• Fill (mix ON/aeration OPTIONAL) 
• React (mix & aeration ON) 
• Settle (mix & aeration OFF) 
• Decant (mix & aeration OFF- effluent & sludge withdrawal) 
• Idle (mix ON/ aeration OPTIONAL) 

 
Flow is normally received into a tank only during the fill step in the overall cycle of 
operation. During the remainder of the cycle the influent flow is diverted to another SBR 
tank. This diverting action is accomplished by motorized sequencing valves/ slide gates 
on the tank influent lines. Control of these valves/ gates, as well as the various operating 
cycles, is performed automatically by a programmable logic controller (PLC) system. 
 
For the Hoodsport water reclamation plant, a two-tank SBR system is selected. The SBR 
tank will be cast-in-place, rectangular concrete tanks constructed with common wall 
design. Preliminary design criteria for the sequencing batch reactor were developed 
through the use of a spreadsheet computer program developed by Dr. David Stensel of 
the University of Washington and are presented in Table x-x. 
 
 

Table C-1 
Sequencing Batch Reactor 

Maximum Monthly Flow Design Criteria (2025) 
 
Quantity of Tanks 2 
Volume, each 100,000 gallons 
Dimensions, each (LxWxH) 44’ x 22’ x 16’ 
Side Water Depth 14’ 
Design MLSS 3,000 mg/L 
F/M, lb BOD/ lb biomass 0.07 



Solids Retention Time 20 days 
Solids Waste 253 lbs/ day 
Decant Depth 2.8’ 
Oxygen Requirements 805 lbs/day; 38.5 lbs/ hour 
Blower  

Type Rotary Lobe 
Quantity 3 (including one standby) 
Capacity 200 SCFM 
Motor 10 HP each 

Jet Aeration Pump  
Type Submersible Screw Centrifugal 
Quantity 2 
Motor 10 HP each 

Cycle Time, each Tank  
Fill 4.0 hours 
Aeration 2.5 hours 
Settle 1.0 hours 
Decant 0. 5 hours 
Cycles/ Day 3 

Waste Sludge Pump  
Type Centrifugal non-clog 
Quantity 2 
Capacity 125 gpm @ 40’ TDH 
Motor 5 HP each 

Decanter  
Type Motorize, Floating 
Quantity 2 
Motor 1 HP each 

 
Aeration and mixing of the SBRs will be achieved using a jet aeration system. Each SBR 
basin will be equipped with a single jet aeration manifold and submersible jet motive 
pump. A jet aeration system was selected because it provides both high oxygen transfer 
efficiencies and the ability to mix the reactor contents without aeration. 
 
Effluent will be discharged by gravity to the effluent equalization basin during the decant 
phase of the cycle. The effluent decanters will be sized to discharge the total decant 
volume of 20,000 gallons in one-half hour. His results in an average flow rate of 
approximately, 667 gallons per minute. The decanters will be controlled by the PLC 
based on the combination of cycle time and water level in the SBRs. 
 
 
SBR EFFLUENT EQUALIZATION BASIN / PUMP STATION 
 
 



As stated previously, the average discharge flow from the SBRs during their decant cycle 
will be 667 gpm which is approximately eight times the maximum month design flow. In 
order to reduce the design capacity of the downstream treatment units- flocculation, 
filtration and disinfection, an effluent equalization basin will be constructed and will have 
a storage volume that is equal to the volume of one decant cycle minus the volume 
discharge by one effluent pump in a 30 minute period. The resulting storage volume is 
20,000 gallons minus 7,200 gallons or 12,800 gallons. The effluent equalization basin 
will be 46’-0” long by 4’-8” wide by 8’-0” deep with two foot freeboard and will be 
constructed with one wall common to the SBR basins. 
 
In addition to requiring flow equalization, the discharge flow from the SBRs must also be 
pumped to flocculation basin and effluent filters. Consequently, the effluent equalization 
basin will also be an effluent pump station. A five foot square by three foot deep sump 
will be constructed at one end of the effluent equalization basin to house two submersible 
centrifugal pumps. By installing the pumps in a sump and sloping the floor of the 
equalization basin to the sum, the equalization basin will drain completely before the next 
decant cycle begins. 
 
The effluent pump station will consist of two submersible pumps. The pump discharge 
pipes will combine in a single 6-inch discharge line and will be routed to the flocculation 
basin. 
 
Each pump will have a capacity of 240 gpm at maximum discharge head of 30 feet (min 
water level in equalization basin). The effluent pumps will each be equipped with a 
variable frequency drive so the flow rate to the filter and UV system can be controlled 
over the changing discharge head conditions that will occurs as the equalization basin is 
being filled up and pumped down. The static head on the effluent pumps will change by 
eight feet between the end of the decant cycle (full basin) and the end of pump cycle 
(empty basin). If the discharge flow is not regulated, the pumps will pump in excess of 
240 gpm when the basin is full, which is in excess of the capacity of UV disinfection 
system. 
 
EFFLUENT COAGULATION AND FILTRATION 
 
In order to ensure the City meet the effluent water reclamation turbidity limits, the 
effluent from the secondary clarifiers will be coagulated and filtered. The coagulation and 
filtration steps will consist of a chemical injection system, a flash mixing unit, a 
flocculation tank, and an effluent filter. 
 
 
CHEMICAL INJECTION SYSTEM 
 
First, the pumped effluent will be mixed with a chemical coagulant to aid in the 
agglomeration of suspended particles and thereby increase the capture rate of suspended 
solids. The chemical feed system will utilize a premixed solution of polymer. The liquid 
polymer will be pumped with a small chemical metering pump (a second metering pump 



will be available as a standby) injecting the polymer solution into a pipe ahead of the 
flash mixer. The feed rate for the polymer solution will be paced off the pumped effluent 
flow by installing a magnetic flow meter upstream of the flash mixer. The capacity of the 
polymer feed system will have to be 6 lbs of neat polymer per day, in order to be able to 
feed 2.0 mg/ l polymer at design pumped flow. The chemical metering pumps should be 
able to be turned down to one tenth or less of the maximum feed rate. Alarm conditions 
and feed system status will be monitored by the PLC and reported to the HMI. 
 
 
The design criteria for the chemical feed system are as follows: 
 
 
            Criteria   Design   
             Quantity                                                                                2 
             Type of Chemical                                                       Liquid Polymer 
             Capacity, gph                                                                     0.01-1.0 
 
FLASH MIXER 
 
The purpose of the flash mixer is to thoroughly mix the polymer into the effluent stream. 
This is accomplished by intensely mixing a small volume immediately after the polymer 
has been introduced to the effluent.  
 
The energy of mixing is measured by the “velocity gradient”, which is expressed as 
follows for a tank with a mechanical mixer: 
 
        G = (550P/μV)0.5

 
Where 
     G = velocity gradient, sec-1 

        P = power input, HP 
     μ = absolute viscosity of water, lb-sec/ft2

     V = mixed volume, ft3 

 

It is proposed that the flash mixer be a square concrete tank, 3’-0” x 3’-0”, with a depth 
of 3’-6”. This results in a volume of 31.5 cubic feet, which is a relatively small volume, 
yet of adequate size to be manually cleaned, if required.  
 
The absolute viscosity of water at 700F is 0.0000205 lb-sec/ft2. The viscosity increases 
with decreasing temperature, however, resulting in a higher required power input to 
produce the same velocity gradient. At 60C, which is the design temperature, the absolute 
viscosity of water is 0.0000323 lb-sec/ft2. A 2-horsepower mixer will produce a velocity 
gradient of 1,040/sec at 60C and 1,305/sec at 200C. The recommended range, in 
accordance with the “Criteria for Sewage Works Design” (WDOE, Dec. 1998) is 
1,000/sec to 3,000/sec for flash mixers.  
 



A local safety disconnect switch and an “on-off” selector switch will be mounted 
adjacent to the mixer. The mixer will be provided with an over-temperature switch wired 
in series with the motor control circuitry to disable the mixer in the event of motor over 
temperature. Alarm conditions and mixer status will be monitored by the PLC and 
reported to the HMI. 
 
Based on the discussion above, the flash mixer design criteria would be as follows: 
         
             Criteria   Design   
             Quantity                                                                                1 
             Mixer Power Input, hp                                                          2 
             Volume, gal.                                                                         236                                                              
             Detention Time at Design Pumped Flow, sec.                      59 
             Velocity Gradient at 60C, sec-1                                                               1,040 
 
FLOCCULATION TANK 
 
The flocculation tank will allow the coagulated suspended particles to form flocs and, 
therefore, become easier to filter out during the filtration step. Flocculation occurs under 
gentle mixing, at a velocity gradient in the range of 20/sec to 70/sec. Detention times are 
typically in the range of 20 min. to 30 min. If a detention time of 25 minutes at design 
pumped flow is selected, a flocculation tank volume of 6,000 gallons results. A square 
tank, 8’-0” x 8’-0”, 12.5 feet deep, will provide this volume. A 1/5 - horsepower mixer 
will provide a velocity gradient of 65/sec at 60C and 82/sec at 200C.  
 
A local safety disconnect switch and an “on-off” selector switch will be mounted 
adjacent to the mixer. The mixer will be provided with an over-temperature switch wired 
in series with the motor control circuitry to disable the mixer in the event of motor over 
temperature. Alarm conditions and mixer status will be monitored by the PLC and 
reported to the HMI. 
 
The design criteria for the flocculation tank are as follows: 
 
             Criteria   Design   
             Quantity                                                                                 1 
             Mixer Power Input, hp                                                        0.2 
             Volume, gal.                                                                       6,000                                                            
             Detention Time at Design Pumped Flow, min.                    25 
             Velocity Gradient at 60C, sec-1                                                                  65 
 
EFFLUENT FILTER 
 
The effluent filtration system will consist of two fabric media filters, located in the 
Equipment Building.  Each filter will be comprised of a steel tank, two fabric media 
covered disks, a backwash system, sludge removal system, and disk drive assembly.  
Each filter disk will be subdivided into six segments with each segment consisting of a 



support frame with a cloth filter media envelope held in place by three retainer bars.  
Each segment assembly will be attached to the hexagonal center tube forming a full 360 
degree filter disk. At an average design loading rate of 3.25 gpm/ ft2, the filter has a 
capacity of 0.5 mgd which is greater than the design pumped effluent flow of 240 gpm.  
A redundant filter is required for complying the reliability criteria of the Water 
Reclamation and Reuse Standards.  
 
Under normal operating conditions, solids are captured by the fabric surface as the 
flocculated secondary effluent flows by gravity through the self-cleaning disk.  Filtered 
effluent will then enter the hollow horizontal axis on which the filter elements are 
mounted and will flow by gravity to the effluent chamber over a weir and then on to the 
UV disinfection system.  Gravity flow through the filtration system will be maintained by 
a head differential that is no less than two inches but is not allowed to exceed 12 inches. 
The fabric disk will be designed to filter effluent and backwash individual disks 
simultaneously during normal operation. 
 
The filter will be equipped with a local control panel, which is monitored by the plant 
PLC.  The filter will be controlled by a microprocessor located in the control panel.  The 
parameters associated with the control of the filter system will be displayed via an 
operator interface on the front of the control panel.  These control parameters can also be 
changed using the operator interface. 
 
A backwash cycle will be initiated either based on time or on water level in the tank.  
Water level will be monitored by a conductivity probe mounted on the side of the tank 
and will be the primary method of control.  When the water level within the filter tank 
rises and completes the circuit on the conductivity probe a backwash cycle will be 
initiated.  If the interval between backwash cycles has reached its set point value and a 
backwash has not been initiated on water level, a cycle will be initiated.  The interval 
between backwash cycles and the duration of the cycle can be set via the operator 
interface.  The disk drive assembly will rotate the filter disks during the backwash 
operation.  The solids will be sucked through the suction manifold and discharged to the 
sludge/backwash drain that will be connected to the plant drain pump station, which will 
pump the solids to the headworks, downstream of the Parshall flume.   
The motors for the back wash pump and disk assembly drive will be 3 hp and ½  
hp respectively.  Alarm conditions, pump status and water level will be monitored by the  
PLC and reported to the HMI. 
 
The effluent from the filter will be monitored continuously with a turbidimeter mounted 
by the wall of the filter. A sample pump will pump filtered effluent to the turbidimeter 
where turbidity will be measured and recorded on a continuous basis to ensure 
compliance with the Class “A” reclaimed water standards (<2 NTU average and <5 NTU 
at any given time). A violation of these standards will shift the redundant filter unit in 
operation. 
 
The design criteria for the effluent filter are as follows: 
 



 
            Criteria  Design  
 Filter Type  Fabric disk filter 
 Quantity   2 
 Capacity, each, MMF, mgd  0.5 
 Number of Disks  2  
 Disk drive motor size, hp  1/2 
 Backwash pump motor size, hp  3 
   
 
EFFLUENT DISINFECTION 
 
An ultraviolet (UV) disinfection system will be used for effluent disinfection.  The UV 
disinfection system will be a stainless steel open channel located in the Equipment 
Building.  It will be a horizontal, low-pressure, low intensity system that is comprised of 
three banks of UV lamps. The UV dose to be delivered by the system will be designed in 
accordance with Ultraviolet Disinfection Guidelines for Drinking Water and Water Reuse 
(National Water Research Institute, American Water Works Association Research 
Foundation, December 2000).  According to these guidelines, the system should be 
capable of delivering a design dose of 100,000 μWsec/cm2 at wavelength of 253.7 nm, a 
transmittance of 55 percent at design effluent pumped flow of 240 gpm.  At this dose and 
flow rate the UV disinfection system will expose the effluent wastewater to ultraviolet 
light for a duration that is sufficient to produce an average monthly coliform count of less 
than 2.2 per 100 ml sample on an average monthly basis. Two banks will be designed to 
provide this level of disinfection. One entire bank of UV lights will be installed for 
redundancy. 
 
A finger weir at the outlet of the channel will control the level in the channel, ensuring 
that the minimum recommended water level be maintained in the UV channel during all 
flow conditions.   
  
The banks of UV lamps will be powered from the UV system Power Distribution Center 
(PDC).  The electrical power supply to the PDC will be 120 volts, 60 hertz, and single 
phase.  The PDC will be equipped with a main disconnect circuit breaker on the single 
power supply entering the enclosure.   
 
The System Control Center (SCC) for the UV system will be housed in a separate 
enclosure and will contain the printed circuit board for control and instrumentation 
equipment and plant interface termination points.  A green power indicator light, amber 
low UV indicator, elapsed time meter, system status LED lights and an “on-off-auto” 
selector switch will be mounted on the face of the control panel.  There will be two dry 
contacts (normally open) inside the SCC that relay alarm conditions to the plant PLC.  
One contact (minor alarm) closes in the event of a minor alarm such as lamp failure, low 
intensity, etc.  The second contact (major alarm) closes in the event of the failure of an 
entire module, low-low intensity, etc. Two auxiliary contacts will also be provided within 
the panel to allow the UV system to be controlled remotely when the “on-off-auto” 



switch is placed in the “auto” position.  The SCC will operate on a 120V, single-phase 
power supply.    
 
A small portable citric acid bath-cleaning tank will be used to clean the quartz sleeves.  
The cleaning tank will be constructed of 304-stainless steel and will be equipped with a 
blower and a lamp module rack.  The cleaning tank will be capable of accommodating 
three UV modules at a time.  The cleaning tank will operate on a 120-volt plug in power 
supply. 
 
A list of design criteria for the existing UV disinfection system is provided below. 
 
 Criteria   Design
 Disinfection Design Flow, gpm  240  
            Hydraulic Design Flow, gpm                                              240 
 Average effluent TSS, mg/L   <10 
 Disinfection standard, # fecal coliform/100ml 2.2 
 UV transmittance, percent   55 
 Average turbidity, NTU   2-5 
 Design temperature range, °C   6-22 
 UV tube type   low pressure, low intensity 
 Orientation   horizontal 
 UV dose   100,000 μwatt-sec/cm2 

 
EFFLUENT SAMPLING 
 
Effluent sampling will be accomplished by installing a new refrigerated, composite 
sampler on downstream of the UV disinfection channel.  The sampler will be flow paced 
using based on a discrete momentary contact closure (pulse output) from the secondary 
effluent flow meter, located upstream of the coagulant injection point.  A 3/8-inch sample 
line will be run through a 1-inch PVC carrier pipe from the effluent sampler to the bottom 
of the channel, just downstream of the UV disinfection channel. The sampler will 
periodically take a sample and discharge the sample to a 4-liter carboy located within the 
sampler’s refrigerated compartment.  After each sample is taken the sampler will 
automatically purge the sample line.  The frequency at which the samples are taken will 
vary proportionally with effluent flow.  The sampler will be powered from the low 
voltage panel (LP-1) using a 120-volt cord and plug. 
 
The design criteria for the effluent sampler are as follows: 
 
 Criteria  Design  
 Type  Refrigerated, composite 
 Sample carboy capacity, liters  4 
 
EFFLUENT PUMP STATION 
 



Treated effluent will be pumped to the infiltration trench located at James Thurman 
Property for final disposal. This parcel is located on a flat topographic area located 
approximately 240 ft above Hoodsport RAC on the north side of Finch Creek County 
Road. 
 
The design criteria for the effluent pump station are as follows: 
 
 Criteria  Design 
 
 Pump Type  Vertical Turbine 
 Quantity  2 (1 for redundancy) 
 Capacity, gpm  240 
 TDH  360 ft 
 Force Main Diameter  6-inch 
 Force Main Length  14,000 ft 
 
EFFLUENT FLOW MEASUREMENT 
 
The effluent flow meter will be a magnetic flow meter located at common discharge line 
of effluent pump station. 
 
The design criteria for the effluent flow meter are as follows: 
 
 Criteria  Design  
 Type  Magnetic 
 Diameter  4-inch 
 Measurement Range, gpm  30- 500 
  
 
SLUDGE WASTING 
 
Waste activated sludge from the SBR will be pimped to the aerobic digester in a volume 
equal to daily sludge production. 
 
AEROBIC DIGESTER 
 
 
The aerobic digester provides solids stabilization and an overall reduction in the quantity 
of biosolids. Air will be supplied by blowers through piping and submerged non-clog 
diffusers. The operation of the digester provides for thickening the solids (biosolids) and 
decanting the liquids (supernatant). Supernatant will be returned to the plant drain pump 
station. The decant structure is a swivel-arm pipe lowered by a winch. Excess biosolids 
will be pumped to the dewatering facility through on of two rotary pumps. 
 
Two aerobic digesters, operated in parallel, will be used to treat and process the waste 
activated sludge generated by the SBR process. The digestion tanks will be sized to 



provide a mean cell residence time (MCRT) of 60 days while maintaining a temperature 
20oC. This is an approved process to significantly reduce pathogens (PSRP) as defined by 
40CFR 503. This process should provide enough stabilization of organics to also meet the 
requirements for Vector Attraction Reduction (40CFR 503.33 b(3)). 
 
At year 2025, and based on a design flow rate of 0.12 MGD, it is estimated the WRF 
sludge waste rate will be 253 lbs/ day. It is anticipated that the minimum underflow 
concentration entering the digesters will be 10,000 mg/L and the hydraulic loading will 
be 3,034 gpd. Each digestion tank will be equipped with a variable height decanting 
mechanism. Using this method, aerobically digested sludge can be thickened to a typical 
concentration of 20,000 mg/L. However, to be conservative, it was assumed that digester 
solids would be withdrawn at 15,000 mg/ L and accounting for solids destruction in the 
digester, the daily digester output would be 172 lbs/ day and 1,473 gpd. A digester with 
two (2) 21,100 gallon tank will provide the 60-day MCRT required under 40 CFR 503 for 
aerobic digesters.  The digested sludge will be hauled away off sit disposal. Design 
criteria for aerobic digester is presented in Table C-1. 
 
 

Table C-2 
Aerobic Digester Design Criteria 

 
Design Feed Flow 3,034 gpd 
Total Solids Input 253 lbs/ day 

Volatile Suspended Solids (VSS) 202 lbs/ day 
Inert Solids 51 lbs/ day 

TSS concentration from SBR 10,000 mg/L 
Thickened TSS from Digester 15,000 mg/L 
Reduction in VSS at 10oC 38% 
Sludge Retention Time @ 10oC 60 days 
Require Oxygen Concentration 2 mg/L 
Type of Tank Rectangular 
Quantity of Tanks 2 
Total Tank Volume 42,200 gallons 

Depth 14 feet 
Length, each tank 20 feet 
Width, each tank 10 feet 

Freeboard 2 feet 
Oxygen Requirements 219 lbs/ day 
Air Requirements 56 scfm 
Blowers  

Quantity 2 
Motor 5 

Supernatant Flow 1,771 gpd 
Thickened Biosolids Flow 1,263 gpd 
Thickened Sludge Loading Pumps  

Type Centrifugal Non-Clog 



Quantity 1 
Capacity 300 gpm 
TDH 22 feet 
Motor 3 
Discharge 4 inches 

 
 



APPENDIX G 
 

COST ESTIMATES 



HOODSPORT RAC
SEWER COLLECTION SYSTEM

(GRINDER PUMP)(1)

NO. ITEM
ACTUAL 

QUANTITY UNIT PRICE AMOUNT

1 Mobilization and Demobilization 1 LS 300,000$      300,000$            
2 Pressure Main (2 to 4 Inch) 38,700 LF 25$               967,500$            
3 Grinder Pump with CP 330 EA 6,000$          1,980,000$         
4 1-1/4-Inch Lateral Force Main 39,600 LF 8$                 316,800$            
5 Abandon Septic Tank 330 EA 1,000$          330,000$            
6 Bridge/Stream Crossing 2 EA 20,000$        40,000$              
7 Traffic Control (100 days @        

3 flaggers) 1 LS 100,000$      100,000$            
8 Restoration 1 LS 300,000$      300,000$            

Subtotal 4,334,300$         
Contingency (15%) 650,145$            
Subtotal 4,984,445$         
Sales Tax @ 8.3%: 413,709$            
Subtotal 5,398,154$         
Design and Construction Management (20%) 1,079,631$         
TOTAL PROJECT COST 6,477,785$         
TOTAL PROJECT COST (ROUNDED) 6,500,000$         

(1) Based on Est. 2010 Connections



HOODSPORT RAC
PUMP STATION AND FORCE MAIN

NO. ITEM
ACTUAL 

QUANTITY UNIT PRICE AMOUNT

1 Mobilization and Demobilization 1 LS 100,000$      100,000$            
2 Site Work 1 LS 25,000$        25,000$              
3 Excavation Safety Systems 1 LS 1,000$          1,000$                
4 Wet Well 1 LS 15,000$        15,000$              
5 Pump Station (2 x 25 hp) 1 LS 65,000$        65,000$              
6 Pump Station Piping and Valves 1 LS 15,000$        15,000$              
7 Electrical 1 LS 35,000$        35,000$              
8 Generator (60 kW) 1 LS 35,000$        35,000$              
9 Instrumentation 1 LS 30,000$        30,000$              
10 6-Inch PVC Force Main 21,000 LF 50$               1,050,000$         
11 Bridge/Stream Crossing 5 EA 15,000$        75,000$              
12 Traffic Control (60 days @          

3 flaggers) 1 LS 60,000$        60,000$              
13 Locate Existing Utilities 1 LS 15,000$        15,000$              
14 Restoration 1 LS 200,000$      200,000$            

Subtotal 1,721,000$         
Contingency (15%) 258,150$            
Subtotal 1,979,150$         
Sales Tax @ 8.3%: 164,269$            
Subtotal 2,143,419$         
Design and Construction Management (20%) 428,684$            
TOTAL PROJECT COST 2,572,103$         
TOTAL PROJECT COST (ROUNDED) 2,600,000$         



HOODSPORT RAC
SEWER COLLECTION SYSTEM

(GRINDER PUMP SYSTEM)(1)

NO. ITEM
ACTUAL 

QUANTITY UNIT PRICE AMOUNT

1 Mobilization and Demobilization 1 LS 100,000$      100,000$            
2 Pressure Main (Potlatch) 2,000 LF 23$               46,000$              
3 Grinder Pump with CP 127 EA 6,000$          762,000$            
4 1-1/4-Inch Lateral Force Main 15,240 LF 8$                 121,920$            
5 Abandon Septic Tank 127 EA 1,000$          127,000$            
6 Restoration 1 LS 100,000$      100,000$            

Subtotal 1,256,920$         
Contingency (15%) 188,538$            
Subtotal 1,445,458$         
Sales Tax @ 8.3%: 119,973$            
Subtotal 1,565,431$         
Design and Construction Management (20%) 313,086$            
TOTAL PROJECT COST 1,878,517$         
TOTAL PROJECT COST (ROUNDED) 1,880,000$         

(1) Based on 2010 Connections



HOODSPORT RAC/SKOKOMISH
TOTAL AREA (DESIGN FLOW:  0.427 MGD)
MEMBRANE BIOREACTOR ALTERNATIVE

NO. ITEM
ACTUAL 

QUANTITY UNIT PRICE AMOUNT

1 Demobilization 1 LS 400,000$       400,000$       
2 Headworks 1 LS 100,000$       100,000$       
3 Selector Basins 1 LS 30,000$         30,000$         
4 Anoxic/Aeration Basin 1 LS 210,000$      210,000$       
5 MBR Activated Sludge 

Equipment 1 LS 1,490,000$    1,490,000$    
6 Selector and Anoxic Blowers 20,000$         -$                  
7 Aeration Basin Course Bubble 

Diffusers 1 LS 5,000$           5,000$           
8 UV Disinfection 1 LS 195,000$       195,000$       
9 Effluent Sampler 1 LS 10,000$         10,000$         
10 Plant Drain Pump Station 1 LS 25,000$         25,000$         
11 Aerobic Digester 1 LS 130,000$       130,000$       
12 Digester Blowers 1 LS 20,000$         20,000$         
13 Buildings (Equipment, 

Electrical, Lab and Admin.) 1 LS 300,000$       300,000$       
14 Lab Equipment 1 LS 35,000$         35,000$         
15 Effluent Pump Station 1 LS 80,000$         80,000$         
16 Sludge Handling and Disposal(1) 1 LS 544,300$       544,300$       
17 Rapid Infiltration(2) 1 LS 200,000$       200,000$       
18 Piping, Valves and 

Apputenances (15%) 1 LS 392,000$       392,000$       
19 Electrical, Controls and 

Telemetry (15%) 1 LS 420,000$       420,000$       
20 Site Work 1 LS 200,000$       200,000$       
21 Emergency Generator 1 LS 80,000$         80,000$         

Subtotal 4,866,300$    
Contingency (15%) 729,945$       
Subtotal 5,596,245$    
Sales Tax @ 8.3%: 464,488$       
Subtotal 6,060,733$    
Design and Construction Management (20%) 1,212,147$    
TOTAL PROJECT COST 7,272,880$    
TOTAL PROJECT COST (ROUNDED) 7,300,000$    



(1) SLUDGE DISPOSAL COST ESTIMATE
(BASED ON KCM'S MASTER WASTEWATER PLAN, NOVEMBER 1998)

NO. ITEM
ACTUAL 

QUANTITY UNIT PRICE AMOUNT

1 Mobilization and 
Demobilization (10% Items 2 - 1 LS 31,300$         31,300$         

2 Land Area for Disposal Site 35 AC 6,000$           210,000$       
3 Road Preparation 10,300 LF 10$                103,000$       
4 Sludge Truck 1 LS 200,000$       200,000$       

Subtotal 544,300$       
(Enter Item No. 16 Above)

(2) Rapid Infiltration System estimate from KCM's Master Wastewater Plan



HOODSPORT RAC
(DESIGN FLOW: 0.120 MGD)
SEQUENCING BATCH REACTOR ALTERNATIVE

NO. ITEM ACTUAL QUANTITY UNIT PRICE AMOUNT

1 Mobilization/ Demobilization 1 LS $250,000 $250,000
2 Clearing and Stripping 1 LS $30,000 $30,000
3 Site Work 1 LS $200,000 $200,000
4 Concrete 1 LS $360,000 $360,000
5 Mechanical Fine Screen 1 LS $80,000 $80,000
6 Parshall Flume 1 LS $5,000 $5,000
7 Motor Operated Gates 1 LS $15,000 $15,000
8 Stop Gates 1 LS $6,000 $6,000
9 Dissolved Oxygen Meters 1 LS $10,000 $10,000

10 Ultrasonic Level Sensors 1 LS $20,000 $20,000
11 Jet Mixing System and Decanters 1 LS $160,000 $160,000
12 Aeration Blowers 1 LS $60,000 $60,000
13 WAS Pumps 1 LS $15,000 $15,000
14 SBR Effluent Pumps 1 LS $15,000 $15,000
15 Secondary Effluent Flowmeter 1 LS $7,000 $7,000
16 Polymer system 1 LS $15,000 $15,000
17 Flash and Flocculation Mixers 1 LS $8,000 $8,000
18 Effluent Filters 1 LS $180,000 $180,000
19 UV Disinfection System 1 LS $100,000 $100,000
20 Aeration Diffuser Equipment 1 LS $10,000 $10,000
21 Plant Drain Pump Station 1 LS $60,000 $60,000
22 Non-potable Water system 1 LS $60,000 $60,000
23 Laboratory Equipment 1 LS $35,000 $35,000
24 Painting 1 LS $50,000 $50,000
25 Heating, Ventilation, and Air Condition 1 LS $80,000 $80,000
26 Miscellenous Metal 1 LS $60,000 $60,000
27 Operations/Equipment Building 1 LS $200,000 $200,000
28 Emergency Storage Pond 1 LS $30,000 $30,000
29 Odor Control 1 LS $20,000 $20,000
30 Piping 1 LS $300,000 $300,000
31 Electrical, Control and Instrumentation 1 LS $400,000 $400,000
32 Composite Sampler 1 LS $13,000 $13,000

Subtotal $2,854,000
Contingency (15%) $428,100
Subtotal $3,282,100
Sales Tax (8.3%) 272,414

Total Construction Cost 3,554,514

Design and Construction management (20%) 710,903

Total Project Cost 4,265,417
Total Project Cost Roundup 4,300,000



HOODSPORT 12/27/2006

HOODSPORT RAC
(DESIGN FLOW: 0.120 MGD)
MEMBRANE BIO- REACTOR ALTERNATIVE

NO. ITEM ACTUAL QUANTITY UNIT PRICE AMOUNT

1 Mobilization/ Demobilization 1 LS $270,000 $270,000
2 Clearing and Stripping 1 LS $30,000 $30,000
3 Site Work 1 LS $200,000 $200,000
4 Concrete 1 LS $300,000 $300,000
5 Mechanical Fine Screen 1 LS $80,000 $80,000
6 Parshall Flume 1 LS $5,000 $5,000
7 Ultrasonic Level Sensors 1 LS $5,000 $5,000
8 Aeration Blowers 1 LS $25,000 $25,000
9 Membrane Treatment System 1 LS $600,000 $600,000

10 UV Disinfection System 1 LS $100,000 $100,000
11 Aeration Diffuser Equipment 1 LS $10,000 $10,000
12 Plant Drain Pump Station 1 LS $60,000 $60,000
13 Non-potable Water system 1 LS $60,000 $60,000
14 Laboratory Equipment 1 LS $35,000 $35,000
15 Painting 1 LS $50,000 $50,000
16 Heating, Ventilation, and Air Condition 1 LS $50,000 $50,000
17 Miscellenous Metal 1 LS $60,000 $60,000
18 Operations/Equipment Building 1 LS $250,000 $250,000
19 Emergency Storage Pond 1 LS $30,000 $30,000
20 Odor Control 1 LS $20,000 $20,000
21 Piping 1 LS $300,000 $300,000
22 Electrical, Control and Instrumentation 1 LS $400,000 $400,000
23 Composite Sampler 1 LS $13,000 $13,000

Subtotal $2,953,000
Contingency (15%) $442,950
Subtotal $3,395,950
Sales Tax (8.3%) 281,864

Total Construction Cost 3,677,814

Design and Construction management (20%) 735,563

Total Project Cost 4,413,377
Total Project Cost Roundup 4,500,000

G #04770 HoodsportSBRcost



HOODSPORT RAC
(DESIGN FLOW: 0.120 MGD)
Effluent Disposal

NO. ITEM ACTUAL QUANTITY UNIT PRICE AMOUNT

1 Mobilization/ Demobilization 1 LS $50,000 $50,000
2 Force Main 14,000 $18 $252,000
3 Effluent Pump Station 1 LS $80,000 $80,000
4 Reuse/Infiltration Area            1LS $150,000 $150,000

Subtotal $532,000
Contingency (15%) $79,800
Subtotal $611,800
Sales Tax (8.3%) 50,779

Total Construction Cost 662,579

Design and Construction management (20%) 132,516

Total Project Cost 795,095
Total Project Cost Roundup 800,000



APPENDIX H 
 

FUNDING PROGRAMS TERMS AND CONDITIONS 



Standard Funding Programs 
Terms and Conditions 

Water and Wastewater Funds 

PWTF Construction 
Due: May 2006 $10,000,000 

15% 0.5% Awards: Au ust 2006 
PWTF Pre-Construction 

10% 1.0% 

Due: 51
h of each month $1,000,000 

5% 2.0% 

Awards: After PWB Meetin 
DWSRF 
Due: May 2006 $4,000,000 None 0.0 to 1.5%(1

> 

Awards: Au ust 2006 
CCWF/SRF-Facility Projects 
Due: October 31, 2005 ~50% of SRF Funds None 0.0 to 2.6% 
Awards: Janua 2006 
CCWF/SRF-Hardship Facility Projects Grant matched 
Due: October 31, 2005 $10,000,000 by Mandatory 0.0 to 1.5% 
Awards: Janua 2006 SRF loan 
CCWF/SRF-Activity Cash, lnkind, or 
Due: October 31, 2005 $500,000 other grants & 0.0 to 1.3% 
Awards: Januar 2006 loans 
CDBG General Purpose 
Due:November17,2005 $1,000,000 Recommended 
Award: Mid-March 2006 

CDBG Community Investment Fund(2l 

Open throughout year $1,000,000 Recommended 
Award: After Staff Resource Meeting 

CERB 
Submit 45 days prior to meeting 

$1,000,000 10% Award: After CERB meeting, January, 
March, Jul , November 

USDA Rural Development Grant matched 
No maximum 4.5% Open throughout year by RD loan 

(1) Linked to income level 

(2) Must be in top three on county's WA-CERT priority rating list 

L:\2005 Apps\All Programs.doc 

May 2006 

20 years None 
90 days 
after 
a roval 

20 years 
None May 2006 

1% loan fee 

6 to 20 years None Spring 2006 

~$5 million, 
6 to 20 years based on Spring 2006 

hardship 

75%, based on 
5 years 

hardship 
Spring 2006 

June 2006 
Jurisdictions 

Must be rated with ;;::.:51.0% 
90 days 

within top three of LMI 
county's 

after 

WA-CERT list 
approval 

Interest tied to Once 
cost of $300,000 contract is 
10-year bond executed 

45 to 75% 
20 to 40 years depending on 1 to 2 years 

eligibilit 

October 2005 

• 



Planning Funds 

PWTF Planning 
Due: 51

h of the month 
Award: After PWB Meetin 
CDBG Planning Only 
Open throughout year 
Award: After Staff Resource Meetin 
CERB 
Submit 45 days prior to meeting 
Award: After CERB meeting, 
Janua , March, Jul , November 
USDA Rural Development 
Predevelopment Grants(1

) 

Meeting required with RD to 
determine eli ibilit 

USDA Forest Service 

$100,000 None 0.0% 1 to 6 years 

$35,000 Recommended 

$50,000 10% 

$28,000 None 

No funds for 2005 

(1) One-half percent allocation from Water and Waste Grant program for engineering report and NEPA environmental assessment. 

L:\2005 Apps\All Programs.doc 

None 

Jurisdictions 
with ~51.0% 
LMI 

Yes 

Only if future 
funding is 
through RD 

90 days after 
approval 

90 days after 
approval 

Once contract is 
executed. 

Once contract is 
executed. 

October 2005 

• 



Emergency Funds 

PWTF Emergency 

CDBG Imminent Threat Grant 

CCWF Emergency Funding 
Based on declared emergency 

USDA Rural Development 
Emergency Community Assistance 
Water System Grants 

FCAAP 
• Comp Flood Hazard Mgmt Plans 
• Flood Damage Reduction 
• Emergency Projects 
Due to Count in Februa 

L:\2005 Apps\All Programs.doc 

$1,000,000 

Varies, $300,000 for all 
applicants 

Request to OFM for de-

None 

None 

obligated or unused None 
funds 

$500,000 

$50,00 to $150,000 
$6,000 to $40,000 
Varies by Need 

None 

25% 
50% 
80% 

3.0% 20 years 

0.0 to 1.5% 20 years 

None 

Only if not 
eligible for 
PWTF 

Rare 

Yes 

Yes 

F'yJi4~~ 
Available 

Immediate 

Once contract is 
executed 

Once contract is 
executed. 

Once contract is 
executed, 
requires NEPA 
com liance 

July 

October 2005 

• 



APPENDIX I 
 

LEED-H REGISTERED PROJECT CHECKLIST 



• LEED-H 

. ~uilp gre~rk!=:Y~JYC?r.ie pr.o,fits. 
""'\ 

Credit 1.2 

Credit 2 .1 Landscape 
Credit 2.2 Restoration 

11t1 
Credit 3.1 

Prereq 4.1 Storm Water 

- Control 

3 cture 
Credit 4.1 Transportation 
Credit 42 Access OR 
Credit 4.3 

Prereq 1.1 

Credit 12 Bundles 

Prereq 2.1 Envelope -

LEED for Homes (Version 1.4) 
Registered Project Checklist 

Plant Preservation Plan and Minimize Disturbed Area of Site; If Site> 1/3 Acre 
Design and Install Erosion Controls, During Construction 

Basic Landscaping Design 
Soil Amendment 
Design and Install Landscape - Turf 
Design and Install Landscape - Plants and Trees 

Shading of Exterior Hardscapes 

Impervious Area Not to Exceed 35% of Lot; If Lot >/= 5,000 SF 
Use Permeable Paving Materials; At Least 60% of Driveway, Patio, and Walkway 
Design and Install Permanent Erosion Controls; Select from List 

Proximity to Basic Community Resources OR Public Transportation; 1/4 Mile 
Proximity to Extensive Community Resources OR Public Transportation; 1/4 Mile. 
Proximity to Green Spaces; Within 1/2 Mile 

Efficient n Use; Average ous1ng nsity > = 7 Units Acre LL 1 
Efficient Land Use; Average Housing Density>/= 10 Units I Acre LL 1 

OR Efficient Land Use; Average Housing Density >/= 20 Units I Acre LL 1 
OR Efficient Land Use; Average Housing Density>/= 40 Units I Acre 

Meets ENERGY STAR for Homes,>/= HERS 86, Third Party Tested 
Exceeds ENERGY STAR for Homes, (2 Points Per HERS Point> HERS 86) 

Insulation Inspection; Pre-Drywall Inspection, At Least HERS Grade 2 
Insulation Inspection; Pre-Drywall Inspection, At Least HERS Grade 1 

OR Above Code Insulation; At Least +RS Continuous to Exterior Walls 

Air Leakage, </= 0.35 ACH, Third-Party Tested (depressurization w/ blower door) 
Air Leakage, </= 0.25 ACH, Third-Party Tested (depressurization w/ blower door) 

OR Air Leakage,</= 0.15 ACH, Third-Party Tested (depressurization w/ blower door) 

Windows; Meets ENERGY STAR for Windows (See Table) . 
Windows; Exceeds ENERGY STAR for Windows by>/= 10% (See Table) 

OR Windows; Exceeds ENERGY STAR for Windows by>/= 20% (See Table) 

Duct Leakage,</= 5.0 CFM25 / 100 SF to Outside, Third-Party Tested 
Duct Leakage, </= 3.0 CFM25 / 100 SF to Outside, Third-Party Tested 

OR Duct Leaka~. All Ducts in Conditioned Space,</= 1.0 CFM25 / 100 SF to Outside 

Meets ENERGY STAR for HVAC, w/ Manual J (See Table) 
Exceeds ENERGY STAR for HVAC by>/= 10%, w/ Manual J (See Table) 

OR Exceeds ENERGY STAR for HVAC by>/= 20%, w/ Manual J (See Table) 

Improved Hot Water Distribution System; Select From List (1-3 Pts. Each) 
Improved Water Heating Equipment; Select From List (1-3 Pts Each) 

Energy Efficient Fixtures and Controls; Select from List 
OR ENERGY STAR Advanced Lighting Package 

Energy Efficient Appliances; Select Two From List 
OR ENERGY STAR Horizontal Axis Clothes washer 

Renewable Electricity Generation System; (1 Point/ 12% Annual Load Reduction) 

Smaller Home, Design Home Smaller than National Average (See Table Below) 

Material Efficient Framing, Design and Install Using Advanced Framing Techniques 
Locally Produced Materials, Select from List (0.5 pt Each) 

Durability Plan; (Pre-Construction) 

OR 

EA1 
EA1 
EA1 

EA1 
EA1 
EA1 

EA1 
EA1 
EA1 

EA1 
EA1 
EA1 

EA1 
EA1 
EA1 

EA1 
EA1 

Points 2 

Required 

Required 

1 
3 
3 

Required 

2 
2 

1 
2 
1 

1 
2 
3 

Required 

1 
1 

Required 

1 
2 

Required 

1 
2 

Required 

1 
2 

Required 

1 
3 

3 
3 

1 
3 

1 
3 

5 

Required 

1/5 
1/5 

3/1 
3/1 

Durability Plan; Third·P~~ign Review April 21, 2085 5 / 1 
Durability Plan; Third-Party Inspection (to Confirm Installation of Plan) 2 410 



Prereq 5.1 Improved 
Credit 5.2 Products 

Prereq s.1 Waste 

FSC Certified Tropical Hardwoods; e.g., lacuna 
Environmentally Preferable Products, Select from list (0.5 pt Each) 

Waste Management; Max. 2.0 Lbs t Square Foot to Landfill 
Waste Mana ement· <t= 2.0 lbs t S uare Foot to Landfill 0.5 pt] 0.5 lb Red'n 

eets ENERGY STAR wt Indoor A ir Package (Includes credits x.1 & x.2 below) 

Space Heating and DHW Equip., wt Direct/Power-Vented Exhaust & CO Monitors 
Flreplaces, wt Outside Air Supply and Closed Combustion 

Humidity Control System; Assess Need and Install Central System, per Design 

Outside Air Ventilation System; Meets Requirements of ASHRAE Std 62.2 
Outside A ir Ventilation System; Dedicated Outdoor Air System wt Heat Recovery 
Outside Air Ventilation System; Test Outdoor Air Flow Rate in Home 

Local Exhaust; Meets Std 62.2, wt ENERGY STAR Fans & Exhaust to Outdoors 
Bathroom Exhaust, Provide Automatic Controls 
Local Exhaust; Test Exhaust Flow Rates 

Air Distribution System; Supply Air System Design 
Air Distribution System; Inspect and Test Air Flow to Each Room 

HVAC A ir Filters; Install >t= 8 MERV Filters, wt Adequate System Pressure Drop 
HVAC Air Filters; Install >t= 10 MERV Filters, wt Adequate System Pressure Drop 

OR HVAC A ir Filters; Install HEPA Filters, wt Adequate System Pressure Drop 

Home Protection Plan ; Develop and Implement Plan for Duration of Construction 
Home Protection Plan; Install Pennanent Walk-Off Mats OR Central Vacuum 
Home Protection Plan; Prepare Home for Occupancy wt Inspection & Testing 

Radon; Install Mitigation System, if Home in EPA Region 1 
OR Radon, Install Mitigation System, if Home not in EPA Region 1 

Car Emissions; No Air Handling Equipment in Garage 
Car Emiss ions; Ttghtly Seal Wall between Garage and Home, wt Pressure Test 
Car Emissions; Link Exhaust Fan to Overhead Door OR No Garage 

Notes: 1. Certified 40-54 points Si lver 55-69 points Gold 70-84 points Platinum 85-100 points 

IE1 
IE1 

IE 

IE1 
IE1 

IE1 
IE1 

IE1 

IE1 

IE1 

Required 

4 

Required 

Required 

Required 

2 
1 

Required 

1 

1 

Required 

2 

Required 

1 
2 

Required 

1 
1 

Required 

1 

Required 

Required 

1 

2. "Points" are shown for 3 precipitation zones: Normal (2o-40 inches t year), Wet (> 40 inches t year), and Dry (< 20 inches t year) 

MR c1: LEED Points For Smaller House Size 

Ran e of House Sizes 
o Bedroom Home 1 Bedroom 2Bedroom 3Bedroom 4Bedroom 

Home Home Home Home 
250 550 750 950 1150 
330 600 920 1140 1340 
410 650 1090 1330 1530 
490 700 1260 1520 1720 
570 750 1430 1710 1910 

National Average= 650SF BOO SF 1600SF 1900SF 2100SF 
730 850 1770 2090 2290 
810 900 1940 2280 2480 
890 950 2110 2470 2670 
980 1000 2280 2660 2860 
1060 1050 2450 2850 3050 

US Green Building Council Page 2 April21,2005 



Summary of Homeowner Awareness Credits 
for LEED-H Specifications 
'raft: April 21, 2005 

Homeowner Guidance 

Intent: Increase homeowner awareness, by provding educational information about the features of a LEED Home 

Prereq 1.1: Homeowner Manual, Basic 
Requirement: The builder shall provide the home buyer with a Homeowner's Manual I binder, that includes all of: 

(1) The LEED-H Rating Certificate; and 
(2) The completed checklist of LEED-H features; and 
(3) General guidance on efficient use of energy, water, and natural resources; and 
(4) General information on water efficient landscaping 

Total LEED-H Points (Prerequisite : All measures= 0 points) 

Credit 1.2: Homeowner Manual, Comprehensive 
Requirement: The builder shall provide the home buyer with a customized Homeowner Manual, including: 

§ 
D 
D 

(1) A binder with all of the information in the basic manual; and 
(2) Information on proper use of the specific LEED-H measures installed in the home; and 
(3) Information on proper maintenance of specific LEED-H measures in the home, including: 

heating and cooling systems; ventilation system, ENERGY STAR appliances & lighting. 
(4) To be p Space heating and cooling equipment 

Total LEED-H Points {All measures= 1 Point) 

redit 1.3: Homeowner Manual, Comprehensive and Training at Final Walkthrough 
Requirement: The builder shall provide home buyer with at least 2 hours of in-home training, including: 

§ (1) A binder with all of the information in the custom manual (HA 1.2); and 
(2) In home training on proper use of specific measures and equipment in the home; and 
(3) In-home training on proper maintenance of specific LEED-H measures in the home, 

including HVACsystems; ENERGY ST AR appliances & lighting, etc. 

D Tota/ LEED-H Points (All measures = 1 Point) 

Proposed Future Credit: Commissioning 
Requirement: Complete all of the tasks below: 

Prepare commissioning plan 
Include commissioning requirements in the construction specifications for each trade 
Provide kick-off meetings with each trade re commissioning requirements 

Perform all inspections and testing (to confirm the all home systems are working properly), including: 
Pre-Drywall Inspection 
Envelope Leakage, Blower Door Testing 
Duct Leakage 
Refrigerant Charge 
Supply Air Flow to Each Room 
Exhaust Air Flow Rates 
Short and /or Long Term Radon Testing 
Pre-Occupancy Contaminant Testing 

Third-Party Inspections of 

§ Stormwater Control 
Ecosystem Protection 
Poison Management 

LEED-H Checklist Page HA-1 April 21, 2005 


	Acknowledgement
	Preface
	Memorandum of Understanding
	Table of Contents
	List of Tables
	List of Figures
	List of Appendices
	List of Abbreviations
	Executive Summary
	Introduction
	Population
	Wastewater Flows
	Existing System Evaluation
	On-Site Technologies for Nutrient Removal
	Centralized WWTPs
	Wastewater Management
	Screening Matrices
	Nitrogen Loading Reduction Through Development Practices

	Conclusions

	Chapter 1 - Introduction
	General
	Background in the Analysis Area
	Hoodsport Vicinity
	Skokomish Vicinity
	Area Between Hoodsport and Skokomish

	Organization
	Wastewater Management Alternatives
	Centralized Systems
	Cluster Systems
	Enhanced On-Site Systems
	No Action
	Scope of Work
	Previous Reports
	Local and State References
	National References
	Project Contacts


	Chapter 2 - Study Area Environment
	Introduction
	Area Location
	Mason County
	West Hood Canal Watershed
	Lower Hood Canal Watershed
	Skokomish Watershed

	Study Area
	Skokomish Indian Reservation
	Hoodsport
	Uplands
	Potlatch
	Highway 101 Corridor

	Area Description
	Climate and Precipitation
	Geology and Topography
	Soils
	Vegetation
	Critical Areas
	Geologic Hazard Areas
	Flood Hazard Areas
	Wetlands
	Surface Water Resources
	Groundwater and Aquifer Recharge Areas
	Fish and Wildlife Habitat
	Air Quality
	Outdoor Recreation
	Public Utilities


	Chapter 3 - Land Use and Population
	General
	Land Use
	Mason County Land Use Designations
	Shoreline Master Program Land Use Environments
	Major Land Holders
	Land Use in the West Hood Canal and Skokomish Watersheds

	Population
	Mason County
	Seasonal and Permanent Population
	Population Projections
	Commercial Business


	Chapter 4 - Regulatory Requirements
	Introduction
	Wastewater Management Alternatives
	Centralized Systems
	Cluster Systems
	Enhanced On-Site Systems
	Conventional On-Site Systems

	On-Site Sewage Systems
	Individual On-Site Sewage Systems
	Chapter 246-272 WAC

	Large On-Site Sewage Systems
	Chapter 246-272 WAC
	Washington Department of Health Design Standards

	Groundwater Discharge
	Groundwater Quality Standards
	Groundwater Quality Criteria
	Anti-Degradation Policy
	Design Requirements
	Hydrogeological Site Investigation
	Groundwater Modeling
	State Waste Discharge Permit

	Surface Water Discharge
	Washington Department of Ecology
	Water Quality Standards for Surface Waters of the State of Washington, Chapter 173-201A WAC
	NPDES Permit
	Washington Department of Fish and Wildlife
	Washington Department of Health
	Washington Department of Natural Resources

	Water Reuse
	Water Reclamation and Reuse Standards
	Treatment Classifications
	Potential Uses

	Design Considerations
	Reliability Criteria
	Reuse Area Criteria

	Water Rights
	Federal and State Statutes, Regulations and Permits
	Federal Clean Water Act
	Federal Endangered Species Act
	National Environmental Policy Act
	Federal Clean Air Act

	State Statutes, Regulations and Permits
	State Water Pollution Control Act
	Water Quality Standards for Surface Waters of the State of Washington, Chapter 173-201A WAC
	State Environmental Policy Act
	Accreditation of Environmental Laboratories (WAC 173-050)
	Minimum Standards for Solid Waste Handling (WAC 173-304)
	Wetlands
	Shoreline Management Act
	Floodplain Development Permit
	Hydraulic Project Approval


	Chapter 5 - Wastewater Flows and Loading
	Introduction
	Definition of Terms
	Wastewater
	Domestic Wastewater
	Equivalent Residential Unit (ERU)
	Industrial Wastewater
	Non-Residential Wastewater
	Infiltration
	Inflow
	Average Dry Weather Flow
	Average Annual Flow
	Maximum Month Flow (Treatment Design Flow)
	Peak Hour Flow
	Biochemical Oxygen Demand
	Suspended Solids
	Fecal Coliform
	Other Contaminants of Concern

	Historical Domestic Wastewater Flows
	Flow Projections
	Hoodsport RAC and Hoodsport to Skokomish Wastewater Flows
	Skokomish Tribe

	Projected Wastewater Loadings
	Hoodsport RAC and Hoodsport to Skokomish Wastewater Loadings
	Skokomish Tribe

	Wastewater Flows and Loadings Summary
	Equivalent Residential Units (ERUs)

	Chapter 6 - Existing System Evaluation
	General
	History of Conventional On-Site Sewage Systems
	Alternative Sewage Systems
	Treatment Performance of On-Site Systems

	Existing Wastewater Systems within the Study Area
	Related Studies with On-Site Systems with the Lower Hood Canal Watershed
	Effects of On-Site Systems to Groundwater and Surface Water Resources

	Public Health and Safety
	Water Quality Studies in Hood Canal
	History of Shellfish Bed Closures

	Soil Limitations and Minimum Building Lot Size
	Soil Limitations for Septic Tank Absorption Fields
	Minimum Building Lot Size

	Existing Lot Size in the Study Area
	Future Development
	Summary

	Chapter 7 - On-Site Technologies for Nutrient Removal
	Introduction
	Conventional On-Site System for Nutrient Removal
	Environmental Impacts of Nitrogen Discharge
	Surface Water
	Performance Capabilities of Enhanced On-Site Systems (EOS)
	Biological Denitrification
	On-Site Technologies for Nitrogen Removal

	Suspended Growth Systems
	Aerobic Units with Pulse Aeration
	Sequencing Batch Reactor (SBR)
	Attached Growth Systems
	Installation and Operation and Maintenance Costs for Proprietary Products

	Recirculating Sand Filters
	Cluster Systems
	Risk Assessment for On-Site Technologies for Nutrient Removal


	Chapter 8 - Centralized Treatment Technologies for Nutrient Removal
	Introduction
	Alternate Scenarios
	Alternative Technologies
	Collection
	Treatment
	Effluent Disposal or Reuse
	Sludge Handling and Disposal

	Evaluation of Alternatives
	One Centralized WWTP for All Areas
	Collection Systems
	Membrane Bioreactor (MBR)

	Sequencing Batch Reactor (SBR)
	One Centralized WWTP:  Annual O&M Costs
	Two Centralized WWTPs:  Hoodsport RAC and Skokomish Tribe
	Membrane Bioreactor (MBR)
	Sequencing Batch Reactor (SBR)
	Two Centralized WWTPs:  Annual O&M Costs
	Risk Assessment for Centralized WWTPs for Nutrient Removal
	Performance
	Regulation
	Financial Risks


	Chapter 9 - Wastewater Management
	General
	Management Goals
	Performance Requirements
	Wastewater Management Models Which Address Nitrogen
	State of Massachusetts
	Pinelands Commission of New Jersey
	Wollochet Harbor Sewer District
	Paradise, California On-Site Wastewater Management Zone
	Loudon County Sanitation Authority (LCSA)

	Mason County Management of On-Site Wastewater Systems
	Management Models
	Management Tasks
	Wastewater Management for Nitrogen Reduction
	Funding
	Planning, Design, and Construction
	O&M Funding


	Chapter 10 - Screening Matrices
	Wastewater Management Alternatives
	Centralized Systems
	Cluster Systems
	Enhanced On-Site Systems
	No Action
	Summary

	Wastewater Management Screening Matrices
	Wastewater Management Performance Factors (One of Three)
	Introduction

	Environmental Impact Factors (Two of Three)
	Introduction

	Land Use and Regulatory Screening Factors (Three of Three)
	Introduction


	Chapter 11 - Nitrogen Loading Reduction Through Development Practices
	General
	Nitrogen Loadings Comparison for Wastewater Technologies
	Nitrogen Loadings Comparison for Stormwater Runoff
	Common Methods of Reducing Nitrogen Through Development Practices
	Development Practices
	Horticulture Maintenance
	Pet Wastes
	Summary


	Chapter 12 - Summary and Recommendations
	General
	Hoodsport RAC 
	Area South of the Hoodsport RAC to the Boundary with the Skokomish Tribe
	Area in the Vicinity of Potlatch State Park and Northern Part of Skokomish Tribal Land
	Other Skokomish Tribal Areas

	Tables
	E-1  Population
	E-2  Wastewater Flows and Equivalent Residential Units
	E-3  Study Area Septic Systems Statistics
	E-4  Annual O&M Costs for Proprietary Systems for Nitrogen Removal
	E-5  Unit Cost per ERU for Centralized WWTPs
	2-1  Total Monthly Precipitation (Inches) Cushman Powerhouse Station, 1990 to 2000
	2-2  Average Temperature (°F) Cushman Powerhouse Station, 1988 to 1998
	2-3  Dominant Soils Characterization Hoodsport/Cushman Study Area
	2-4  Class AA Marine Water Quality Standards
	3-1  Hood Canal Study Area Development Densities
	3-2  Shoreline Master Program Minimum Building Lot Size
	3-3  West Hood Canal Watershed General Land Use (Acres)
	3-4  Skokomish Watershed General Land Use (Acres)
	3-5  Study Area Population Projections
	3-6  Potential Number of Forecasted Business Within the Study Area
	3-7  Business Types within Skokomish Indian Reservation
	3-8  Business Types within Hoodsport RAC
	3-9  Business Types between the Skokomish Indian Reservation and the Hoodsport RAC
	4-1  Minimum Horizontal Separations
	4-2  Soil Textural Classification
	4-3  Treatment and Effluent Distribution Requirements for Soil Types and Depths
	4-4  Maximum Hydraulic Load Rate for Residential Sewage
	4-5  Requirements for Repair or Replacement of Disposal Components Not Meeting Vertical and Horizontal Separations
	4-6  Minimum Land Area Requirement Single-Family Residence or Unit Volume of Sewage
	4-7  Minimum Septic Tank Volume
	4-8  On-Site System Operation and Maintenance Requirements
	4-9  Residential Design Flows for Large On-Site Sewage Systems
	4-10  Design Flows for Non-Residential Development
	4-11  Secondary Standards for Wastewater Treatment
	4-12  Reclaimed Water Classification Requirements
	4-13  Reclaimed Water Potential Uses and Classification Requirements
	4-14  Setback Distances for Relcaimed Water
	5-1  North Bay-Case Inlet Water Reclamation Facility Per Capita Flows
	5-2  Hoodsport RAC and Hoodsport to Skokomish Residential Unit Flow Values
	5-3  Hoodsport RAC and Hoodsport to Skokomish Commercial Unit Flow Rates
	5-4  Hoodsport RAC Residential Wastewater Flows
	5-5  Hoodsport RAC Existing Commercial Wastewater Flows
	5-6  Hoodsport RAC Projected Commercial Wastewater Flow
	5-7  Hoodsport to Skokomish Residential Wastewater Flows
	5-8  Hoodsport to Skokomish Existing Commercial Wastewater Flows
	5-9  Hoodsport to Skokomish Projected Commercial Wastewater Flows
	5-10  Skokomish Tribe Wastewater Flows
	5-11  Hoodsport RAC and Hoodsport to Skokomish Residential and Commercial Loading Rates
	5-12  Hoodsport RAC Residential Wastewater Loading
	5-13  Hoodsport RAC Commercial Wastewater Loading
	5-14  Hoodsport RAC Projected Commercial Wastewater Loading
	5-15  Hoodsport to Skokomish Residential Wastewater Loading
	5-16  Hoodsport to Skokomish Commercial Wastewater Loading
	5-17  Hoodsport to Skokomish Projected Commercial Wastewater Loading
	5-18  Skokomish Tribe Wastewater Loads
	5-19  Skokomish Tribe TKN and Fecal Coliform Loadings
	5-20  Study Area Wastewater Flows and Loadings
	5-21  Design Flows and Loadings (2025)
	5-22  Equivalent Residential Units
	6-1  Conventional and Alternative On-Site Sewage System Costs
	6-2  Treatment Performance of On-Site Components (Contaminant Reduction)
	6-3  Study Area Septic Systems Statistics
	6-4  Lower Hood Canal Commercial Shellfish Growing Area Reclassifications
	6-5  Shoreline Master Program Minimum Building Requirements
	6-6  Study Area Existing Lot Sizes
	6-7  Hood Canal Study Area Development Densities
	7-1  Lot Area to Achieve 2 mg/L Total Nitrogen Pinelands Commission of New Jersey
	7-2  On-Site Technologies for Nitrogen Removal
	7-3  Pinelands Commission Evaluation of On-Site Technologies and Products for Nitrogen Removal
	7-4  LaPine, Oregon Nitrogen Removal Technology Evaluation
	7-5  On-Site Technologies and Products for Nitrogen Removal
	7-6  Estimated Annual O&M Costs for EOS Systems for Nitrogen Removal
	7-7  Cluster System Technologies and Products for Nitrogen Removal
	7-8  Factors Affecting the Efficiency of Individual On-Site Systems for Nitrogen Removal
	8-1  North Bay-Case Inlet Water Reclamation Facility Effluent Performance Data
	8-2  Centralized Treatment Facility - MBR Process
	8-3  Centralized Treatment Facility - SBR Process
	8-4  Centralized Treatment Facilities - MBR Process O&M Costs
	8-5  Design Conditions for Two WWTPs
	8-6  Two WWTP Alternatives - MBR Process
	8-7  Two WWTP Alternatives - SBR Process
	8-8  Hoodsport RAC Annual O&M Costs
	8-9  Skokomish Tribe Annual O&M Costs
	8-10  Unit Costs per ERU for Centralized WWTPs
	9-1  Wastewater Management Goals
	9-2  Summary of Management Models
	9-3  Management Tasks
	9-4  Responsible Entities Management for On-Site Wastewater Systems
	10-1  Performance Screening Factors - Centralized Systems
	10-2  Wastewater Management Screening Matrix Performance Screening Factors - Cluster System
	10-3  Wastewater Management Screening Matrix Performance Screening Factors - Enhanced On-Site Systems
	10-4  Wastewater Management Screening Matrix Performance Screening Factors - No Action
	10-5  Performance Screening Matrix Scoring Summary
	10-6  Wastewater Management Screening Matrix Environmental Screening Factors - Centralized Systems
	10-7  Wastewater Management Screening Matrix Environmental Screening Factors - Cluster Systems
	10-8  Wastewater Management Screening Matrix Environmental Screening Factors - Enhanced On-Site Systems
	10-9  Wastewater Management Screening Matrix Environmental Screening Factors - No Action
	10-10  Environmental Screening Matrix Scoring Summary
	10-11  Wastewater Management Screening Matrix Land Use and Regulatory Screening Factors - Centralized Systems
	10-12  Wastewater Management Screening Matrix Land Use and Regulatory Screening Factors - Cluster Systems
	10-13  Wastewater Management Screening Matrix Land Use and Regulatory Screening Factors - Enhanced On-Site Systems
	10-14  Wastewater Management Screening Matrix Land Use and Regulatory Screening Factors - No Action
	10-15  Land Use and Regulatory Screening Matrix Scoring
	10-16  Summary Wastewater Management Screening Matrix
	11-1  Annual Nitrogen Loading for Three Different Technologies
	11-2  Newly Developable Acreage and Ensuing Non-Point Nitrogen Loadings
	11-3  Net Annual Reduction in Nitrogen Loadings Compared to Conventional Septic Systems
	11-4  Nitrogen Loadings Based on Land Use

	Figures
	E-1  Location Map
	E-2  Screening Matrices & Scoring System for Wastewater Management Alternatives
	1-1  Location Map
	1-2  Subarea Map
	2-1  Mason County Location Map
	2-2  Watershed Boundaries
	2-3  Topography Map
	2-4  Soil Classifications
	2-5  Flood Zone Map
	2-6  Wetlands Map
	2-7  Surface Drainages
	2-8  Aquifer Recharge Area
	2-9  Depth to Groundwater
	2-10  DOH Shellfish Area Classifications
	3-1  Land Use Categories
	3-2  Population Density
	5-1  Skokomish Tribe Service Area Boundaries
	6-1  Conventional On-Site Sewage Disposal Systems
	6-2  Pressure Distribution System
	6-3  Typical Alternative Sewage Disposal Systems
	6-4  Lateral Movement of Groundwater from Upland Areas
	6-5  Unsuitable Locations for Effluent Disposal
	7-1  Biological Nitrification/Denitrification in On-Site Wastewater Systems
	7-2  Meterotrophic Denitrification Configurations
	7-3  Schematics for On-Site Technologies
	7-4  Recirculating Sand Filter System
	8-1  Hoodsport RAC WWTP Site
	8-2  Skokomish Tribe WWTP Site
	8-3  Hoodsport RAC Collection System Layout
	8-4  MBR - Liquid Stream Profile
	8-5  SBR - Liquid Stream Profile
	10-1  Screening Matrices & Scoring System for Wastewater Management Alternatives
	12-1  Proposed Service Areas

	Appendix A - On-Site Sewage System Rules in Effect as of September 15, 2005
	Chapter 246-272 WAC On-Site Sewage Systems
	WAC 246-272-00101  Purpose, Objectives, and Authority
	WAC 246-272-00501  Administration
	WAC 246-272-01001  Definitions
	WAC 246-272-09001  Permits for OSS Under Three Thousand Five Hundred Gallons per Day
	WAC 246-272-09501  Location
	WAC 246-272-11001  Soil and Site Evaluation
	WAC 246-272-11501  Design
	WAC 246-272-12501  Holding Tank Sewage Systems
	WAC 246-272-13501  Installation
	WAC 246-272-14501  Inspection
	WAC 246-272-15501  Operation and Maintenance
	WAC 246-272-16501  Repair of Failures
	WAC 246-272-17501  Expansions
	WAC 246-272-18501  Abandonment
	WAC 246-272-19501  Septage Management
	WAC 246-272-20501  Developments, Subdivisions, and Minimum Land Area Requirements
	WAC 246-272-22501  Certification of Designers, Installers, Pumpers, Inspectors, and Maintenance Personnel
	WAC 246-272-990  Fees

	Chapter 246-272A WAC On-Site Rules
	WAC 246-272A-0001  Purpose, Objectives, and Authority
	WAC 246-272A-0005  Administration
	WAC 246-272A-0010  Definitions
	WAC 246-272A-0015  Local Management and Regulation
	WAC 246-272A-0020  Applicability
	WAC 246-272A-0025  Connection to Public Sewer System
	WAC 246-272A-0100  Sewage Technologies
	WAC 246-272A-0110  Proprietary Treatment Products - Certification and Registration
	WAC 246-272A-0120  Proprietary Treatment Product Registration - Process and Requirements
	WAC 246-272A-0125  Transition from the List of Approved Systems and Products to the Registered List - Treatment Products
	WAC 246-272A-0130  Bacteriological Reduction
	WAC 246-272A-0135  Transition from the List of Approved Systems and Products to the Registered List - Bacteriological Reduction
	WAC 246-272A-0140  Proprietary Distribution Products - Certification and Registration
	WAC 246-272A-0145  Proprietary Distribution Product Registration - Process and Requirements
	WAC 246-272A-0150  Transition from the List of Approved Systems and Products to the Registered List - Distribution Products
	WAC 246-272A-0170  Product Development Permits
	WAC 246-272A-0175  Transition from the Experimental System Program to Application for Product Registration
	WAC 246-272A-0200  Permit Requirements
	WAC 246-272A-0210  Location
	WAC 246-272A-0220  Soil and Site Evaluation
	WAC 246-272A-0230  Design Requirements - General
	WAC 246-272A-0232  Design Requirements - Septic Tank Sizing
	WAC 246-272A-0234  Design Requirements - Soil Dispersal Components
	WAC 246-272A-0238  Design Requirements - Facilitate Operation, Monitoring and Maintenance
	WAC 246-272A-0240  Holding Tank Sewage Systems
	WAC 246-272A-0250  Installation
	WAC 246-272A-0260  Inspection
	WAC 246-272A-0265  Record Drawings
	WAC 246-272A-0270  Operation, Monitoring, and Maintenance - Owner Responsibilities
	WAC 246-272A-0275  Operation, Monitoring, and Maintenance - Food Service Establishments
	WAC 246-272A-0280  Repair of Failures
	WAC 246-272A-0290  Expansions
	WAC 246-272A-0300  Abandonment
	WAC 246-272A-0310  Septage Management
	WAC 246-272A-0320  Developments, Subdivisions, and Minimum Land Area Requirements
	WAC 246-272A-0340  Certification of Installers, Pumpers, and Maintenance Service Providers
	WAC 246-272A-0400  Technical Advisory Committee
	WAC 246-272A-0410  Policy Advisory Committee
	WAC 246-272A-0420  Waiver of State Regulations
	WAC 246-272A-0425  Required Rule Review
	WAC 246-272A-0430  Enforcement
	WAC 246-272A-0440  Notice of Decision - Adjudicative Proceeding
	WAC 246-272A-0450  Severability
	WAC 246-272A-990  Fees
	Amendatory Section WAC 246-272A-0130  Bacteriological Reduction


	Appendix B - DOH Approved Wastewater System and Products
	Introduction
	Overview:  Conventional, Alternative, and Proprietary Technologies
	Aerobic Treatment Units (ATU’s)
	Alternating and Dosing Systems
	Composting Toilets
	Gravelless Drainfield Systems
	Holding Tank Sewage Systems
	Incineration Toilets
	Mound Systems
	Packed Bed Filters / Attached Growth Process
	Sand Filters
	Subsurface Drip Systems
	Upflow Media Filters
	Vault and Pit Privies

	List of Approved Systems and Products
	Proprietary Treatment Products
	Attached Growth / Suspended Growth Process – Category 1
	Attached Growth / Suspended Growth Process - Category  2
	Attached Growth / Suspended Growth Process - Category  3
	Composting Toilets
	Incineration Toilets
	Packed Bed Filtration / Attached Growth Process
	Rotating Biological Contactor (RBC) Process - Category  1
	Sequencing Batch Reactor with Filtration Process - Category 1
	Suspended Growth Process -  Category  1
	Suspended Growth Process - Category 1
	Suspended Growth with Filtration Process - Category  1
	Upflow Media Filtration - Category 1
	Vault Toilets

	Proprietary Distribution Products
	Gravelless Drainfield Systems/Geocomposite Drainfields
	Gravelless Drainfield Systems/Gravelless Chamber Products
	Gravelless Drainfield Systems/Gravelless Drainfield Pipe Products Single-Pipe
	Gravelless Drainfield Systems/Gravelless Drainfield Pipe Products Multiple-Pipe
	Gravelless Drainfield Systems/Gravel Substitute Products
	Subsurface Drip System Dripline


	Treatment Standard 1 and 2
	Overview of Treatment Standards:  Applying Performance Standards to Marginal Sites Using Alternative On-site Sewage Treatment Systems
	Treatment Standards 1 and 2
	Application of Treatment Standards
	List of Systems Meeting Treatment Standards 1 and/or 2

	Approved Wastewater Tanks
	Introduction
	List of County-Approved Concrete Septic Tanks and Pump Chambers
	List of State-Approved Concrete Septic Tanks and Pump Chambers
	List of State-Approved Non-Concrete Septic Tanks and Pump Chambers - Fiberglass
	List of State-Approved Non-Concrete Septic Tanks and Pump Chambers - Polyethylene


	Appendix C - Executive Summary, Skokomish Indian Tribe Wastewater Master Plan (KCM, November 1998)
	Task One
	Flow and Load Projections
	Identification of Preliminary Alternatives

	Task Two
	Treatment Systems
	Disinfection Systems
	Effluent Disposal
	Sludge Disposal
	Collection System
	Treatment Plant Sites
	On-Site versus Central Treatment

	Task Three
	Recommendations
	Land Acquisition and Permitting
	Implementation
	Funding
	Environmental Checklist


	Appendix D - Alternative Treatment Systems Pilot Program, Pinelands Commission of New Jersey
	Background
	Introduction
	Summary of Program Activity
	Installation Summary
	System Permitting and Local Approvals
	Maintenance Summary
	Cost Summary
	Treatment System Nitrogen Attenuation Summary
	Other Issues in 2005
	Next Steps

	Appendix E - SBR Design
	Hoodsport WWTP
	Hoodsport-Skokomish WWTP

	Appendix F - Hoodsport RAC SBR Description and Design Criteria
	General
	Headworks
	Influent Screening
	Grit Removal

	Influent Flow Measurement
	Influent Sampling
	Sequencing Batch Reactor
	SBR Effluent Equalization Basin/Pump Station
	Effluent Coagulation and Filtration
	Chemical Injection System
	Flash Mixer
	Flocculation Tank
	Effluent Filter

	Effluent Disinfection
	Effluent Sampling
	Effluent Pump Station
	Effluent Flow Measurement
	Sludge Wasting
	Aerobic Digester

	Appendix G - Cost Estimates
	Grinder Pump
	Pump Station and Force Main
	Grinder Pump System
	Membrane Bioreactor Alternative
	Sludge Disposal Cost Estimate
	Sequencing Batch Reactor Alternative
	Membrane Bio-Reactor Alternative
	Effluent Disposal

	Appendix H - Funding Programs Terms and Conditions
	Water and Wastewater Funds
	Planning Funds
	Emergency Funds

	Appendix I - LEED-H Registered Project Checklist



