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Executive Summary 
The Washington State Growth Management Act [Revised Code of Washington (RCW) 36.70A] 
requires Spokane County to adopt development regulations that protect Critical Aquifer 
Recharge Areas (CARA), which are areas recognized as critical for maintaining groundwater 
recharge and quality. The County has addressed these requirements in the Spokane County 
Code (SCC) under Title 11 Environment, Chapter 20 Critical Areas, Section 075 Critical Aquifer 
Recharge Areas (SCC 11.20.075). Included in the code are requirements and restrictions on 
sanitary discharges for non-residential land uses outside the Urban Growth Areas (UGA) (a map 
illustrating the CARA area is attached). Specifically, the code restricts discharges of non-
residential sanitary wastewater to soils through on-site septic systems to less than 90 gallons of 
wastewater per day per acre in areas where groundwater is currently identified as moderately or 
highly susceptible to impacts.  

SCC 11.20.075 requires the County to regularly update CARA protection measures so they are 
effective, enforceable, and equitable. Consistent with the code, Spokane County has 
undertaken a review of SCC 11.20.075. The review process emphasized a technical 
assessment of non-residential sanitary wastewater discharges to on-site septic systems and 
fate and transport of wastewater constituents to groundwater and groundwater-to-surface water. 
In addition, the assessment included a stakeholder participation process that included technical 
document reviews, meetings, and recommendations for changes to the current standard. 

Spokane County contracted with HDR Engineering, Inc. (HDR) to conduct the technical 
assessment and with Sarah Hubbard-Gray to facilitate the stakeholder participation process. 
The project included assessing and proposing updates to the CARA wastewater disposal 
standards for non-residential uses and activities outside the UGA boundary in Spokane County. 
The project tasks included: 

• Review Current Code and Standard 
• Evaluate Standard Revisions 
• Stakeholder Engagement 
• Prepare Recommendations 

The Spokane County Critical Aquifer Recharge Areas Review Final Report (presented herein) is 
an outcome of these tasks and includes recommendations for standard updates.  

Findings and Recommendations 

Existing Code 

The main portion of the existing code reviewed was SCC 11.20.075 L-3.2, which states: 

Non-residential uses and activities in moderate and high susceptibility areas that 
produce more than ninety gallons of wastewater per acre per day, and any 
critical material use activity that produces sanitary wastewater discharge, shall 
have a disposal system that protects the aquifer. 

This restriction applies to areas outside the UGA that are in moderate and high susceptibility 
CARA zones. The full section of SCC 11.20.075 L-3 is shown in Attachment B under the 
heading, “Existing Spokane County Code.” Non-residential uses and activities are considered to 
be those that do not meet the definition of residential use, where residential use is defined as 
single-family, two-family, multi-family, manufactured and mobile home, community residential 
facility, community treatment facility, dormitory, fraternity and sorority (SCC 11.20.010). 
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The review concluded that the existing code provides protection of the underlying aquifer under 
many non-residential land uses but that a more site specific approach utilizing a simple soil 
mixing zone model is recommended in order to meet the goal of an effective, enforceable, and 
equitable standard.  

Evaluate Standard Revisions 

The technical evaluation examined the characteristics of non-residential wastewater and 
potential fate and transport of selected wastewater constituents. Understanding wastewater 
loadings to drain fields that are protective of groundwater in the CARA areas allowed for 
recommendations for revised standards. In addition, surface water protection associated with 
groundwater-to-surface-water discharges was considered in the analysis. The CARA evaluation 
considered nitrate and phosphorus as the primary constituents of concern. Nitrate is mobile in 
soil and groundwater systems, is at relatively high concentrations in wastewater effluent, and is 
a “primary contaminant” under the groundwater quality standards. Phosphorus was selected as 
an important constituent to analyze for the drain field-to-groundwater-to-surface water pathway 
due to concerns associated with nutrient loading of surface waters and the total maximum daily 
load (TMDL) for dissolved oxygen in the Spokane River and Lake Spokane, which established 
phosphorus allocations.  

The results of this technical evaluation were used to develop the recommendations. 

Stakeholder Engagement 

An important component of this study was stakeholder participation, which precipitated the 
formation of the Spokane County CARA Review Committee representing a range of stakeholder 
interests. Approximately ten stakeholders on the committee participated in a series of four 
facilitated meetings and provided comments on a series of four technical memorandums and 
the final report. 

Key points provided by the review committee for the recommended standard revision were: 
 

• The revision must be scientifically based. 
• The revision must be protective of water resources and water quality, especially 

groundwater. 
• The application and approval process should be straightforward and concise for 

applicants and the County to use. Application of the process should provide consistent 
and equitable evaluation of projects County-wide. 

• While the process should include the same evaluation methodology for all applicants, it 
should also include additional options for supplementary evaluations to provide flexibility 
for unique situations that may be justified with detailed supporting information. 

Recommendations for Modifying SCC 11.20.075 L-3.2 

It is recommended that the current standard be revised to allow for an analytical evaluation of 
potential nitrate loadings to groundwater that incorporates site specific information. The 
proposed approach integrates hydraulic and nitrogen loadings into one analysis requiring limited 
inputs by the user and straightforward results for the County’s review. A simple soil nitrogen 
leachate mixing analysis has been developed in a spreadsheet format, where the spreadsheet 
calculates a site specific nitrate concentration at the soil/groundwater interface. A calculated 
nitrate-N concentration in the soil leachate of less than 10 mg/L is acceptable (Attachment B 
provides the rationale for using this value). This threshold applies to both Levels 1 and 2 
analyses described below, and are based on soil nitrate leachate concentration estimates.  
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For Spokane County approval of a non-residential on-site sanitary wastewater discharge 
outside the UGA in moderate and high CARA sensitive areas, an application process including 
use of a spreadsheet tool is recommended. Most applicants have the software (Microsoft Excel) 
and familiarity with spreadsheets to use this tool. This CARA spreadsheet includes basic project 
inputs. The applicant would need to determine these inputs either based on the guidance 
provided as part of the CARA spreadsheet instructions or based on existing planning and 
zoning requirements. The CARA spreadsheet performs calculations and provides an 
assessment of the proposal for meeting standard requirements.  

A completed CARA spreadsheet and application package would be submitted to the County for 
review. A CARA spreadsheet that indicates a positive assessment (meets standard criteria) is 
then generally accepted. The County, however, could deny an application based on other 
information in the application package or because unreasonable input values were used in the 
CARA spreadsheet.  

While many projects are anticipated to be met the requirements in the CARA spreadsheet, 
additional options are provided for those that do not. Three levels of analysis are proposed: 

• Level 1 - CARA spreadsheet base level analysis using County selected input values with 
project specific input values provided by applicant.  Level 1 is based on a soil nitrogen 
leachate mixing analysis.  

• Level 2 - Mid-level analysis allowing for modifications to County selected input values to 
the CARA spreadsheet requiring scientific documentation to support applicant value 
selection. Level 2 is based on a soil nitrogen leachate mixing analysis.  

• Level 3 - Detailed study or high level analysis for complicated sites and/or projects 
providing a means to demonstrate a feasible and protective approach for wastewater 
disposal. This level does not use the CARA spreadsheet based on a soil nitrogen mixing 
analysis, rather it uses the Large On-Site Sewage System (LOSS) Level 1 Nitrate 
Spreadsheet developed by the Washington Department of Health. The applicant could 
also another analytical approach that is pre-approved by Spokane County. Also, the 
acceptance criteria (concentration of nitrate-N) is based on a groundwater nitrogen 
mixing analysis, see Attachments A and B for details.  

 
If an applicant does not meet the Level 1 standard criteria, they can either conduct a Level 2 or 
Level 3 analysis, and if they still do not meet the criteria, then sanitary wastewater discharge 
restrictions would be required. 

The technical evaluation found that nitrate is the greatest risk to drinking water and groundwater 
quality. Therefore, the application and assessment process is primarily focused on groundwater 
protection from nitrate in wastewater effluent. Under certain conditions, phosphorus discharge 
from on-site treatment systems can be a water quality concern, especially near surface water 
where phosphorus could migrate from the drain field-to-groundwater-to-surface water. In 
general, the land use and setback requirements identified in the Spokane County Shoreline 
Master Plan provide surface water protection from non-residential on-site wastewater disposal 
systems. Therefore, further restrictions associated with phosphorus for non-residential on-site 
treatment systems in CARA sensitive areas are not proposed. The CARA spreadsheet, 
however, requires information on the distance of the parcel to a surface water body. Spokane 
County has the option to request a detailed phosphorus study (Level 3) for situations not 
covered in the Shoreline Master Plan.  

This recommended approach, requiring a completed CARA spreadsheet, is based on scientific 
data and analyses, is protective of sensitive groundwater and surface water, provides a 
consistent review method for Spokane County, and should facilitate a relatively straightforward 
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submittal for the applicant. The proposed approach includes two options for additional 
documentation which allows an adaptable approach for site specific conditions and/or specific 
project proposals. These options provide a means for an applicant to work with Spokane County 
beyond the CARA spreadsheet; however, the additional documentation does require the 
applicant to provide more information for Spokane County’s review to support deviations from 
the CARA spreadsheet. 

Report Organization 
This report includes a review of the Spokane County Code and applicable state regulations; a 
review of pertinent science; and a summary of stakeholder input, that combined led to the 
development of the recommendations, CARA spreadsheet, and guidance. This document is 
organized as follows: 

• Executive Summary - Project description, findings and recommendations.  

• Attachment A - Guidance for Determining Non-residential Wastewater Loadings to Drain 
Fields Protective of Moderate and High CARA Susceptibility Area - guidance information 
for using the CARA spreadsheet and levels of analysis (Attachment A). Attachment A is 
placed after the Executive Summary so it can be readily removed and used as guidance 
if the code is revised. 

• Attachment B – CARA Technical Review - supporting technical documentation for the 
recommendations. 
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Attachment A: Guidance for Determining Non-residential 
Wastewater Loadings to Drain Fields Protective of 
Moderate and High CARA Susceptibility Areas 

Introduction 
The recommendations for determining non-residential wastewater loadings protective of 
moderate and high critical aquifer recharge area (CARA) susceptibility areas include three 
levels (tiers) of analysis to determine if the proposed on-site sanitary wastewater treatment 
system is protective of the aquifer. Levels 1 and 2 are based on a soil nitrogen leachate 
analysis, whereas, Level 3 is based on a groundwater nitrogen mixing analysis developed by 
the Washington Department of Health. This guidance provides further detail regarding the 
information and analysis required for each of the three levels. 

Level 1: CARA Spreadsheet 
The CARA spreadsheet includes user-required input information about the proposed project as 
well as Spokane County default input parameters (a copy of the spreadsheet is attached). User-
required input information includes: 

• Project name, name of individual who completed the CARA spreadsheet, and date of 
completion.   

• Proposed facility type, size, general description, and address. 
• Name of nearest surface water body and distance of facility property to the water body.   
• Depth to groundwater and requirement to include map of parcel and surrounding area.  
• Parcel lot size. Enter the land area in acres for the facility and on-site treatment system. 

Include a map of the parcel to the application package. 
• Recharge value. Select the recharge value (inches per year) based on the Spokane 

County-provided recharge map using the lowest recharge value for the project parcel. 
Recharge is the meteoric water that moves downward from the surface through the soil 
and into the groundwater (a map to be provided when completed, or web based).  

• Wastewater volume. Enter the wastewater flow rate (gallons per day, gpd) based on the 
facility type, standard references, and additional supporting information. Values are 
available from a variety of sources (see Attachment B: CARA Technical Review, “Define 
Non-residential Sanitary Wastewater Characteristics” and “Non-residential Wastewater 
Characteristics” in the References section for tabular information). 

• Drain field area. Enter the area in square feet (ft2). Drain field sizing is based on design 
criteria outlined in Washington Administrative Code (WAC) On-Site Sewage Systems 
Chapter 426-272A.  

• Soil type. Select the soil type (based on soil texture) from the dropdown menu in the 
spreadsheet. Refer to WAC 246-272A-0220 soil and site evaluation for procedures on 
classifying the soil type. 

Outcome 

• If the hydraulic or nitrate criteria are not met in the Level 1 analysis (response is “Revise” 
in the assessment portion of spreadsheet), then the applicant can either accept the 
results and implement wastewater loading restrictions to drain fields per Spokane 
County Code (SCC) 11.20.075, or the applicant can modify the input parameters 
described above (e.g. change wastewater volumes), or conduct a Level 2 or Level 3 

https://en.wikipedia.org/wiki/Surface_water
https://en.wikipedia.org/wiki/Surface_water
https://en.wikipedia.org/wiki/Groundwater
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analysis to further assess site suitability. If Spokane County does not concur with the 
analysis provided by the applicant (e.g. unreasonable input values), Spokane County 
has the right to request additional information or request a Level 2 or Level 3 analysis 
based on site-specific conditions. 

Level 2: CARA Spreadsheet Plus Modifications 
The applicant can modify Spokane County default values in the CARA spreadsheet, providing 
supporting information to justify the modification. Modifications to Spokane County default 
values include the following:  

• Total nitrogen (TN) concentration in effluent wastewater. 
• Soil denitrification. 
• Nitrate concentration in precipitation. 

Outcome 

• If the hydraulic or nitrate criteria are not met in the Level 2 analysis, and implement 
wastewater loading restrictions to drain fields per SCC 11.20.075, or the applicant can 
conduct a Level 3 analysis to further assess site suitability. If Spokane County does not 
concur with the analysis provided by the applicant such as the modified input values, 
Spokane County has the right to reject a Level 2 analysis and request additional 
information or request a Level 3 analysis based on site-specific conditions. 

Level 3: Detailed Study 
If Level 2 does not provide an acceptable assessment, and the applicant cannot demonstrate 
aquifer protection for their proposed development, then a Level 3 – detailed study may be 
conducted. The detailed study must demonstrate protection, using the Washington State 
Department of Health method for large on-site sewage systems or an equivalent alternate 
method pre-approved by Spokane County (WDOH 2011). The applicant must provide a work 
plan for a proposed study to Spokane County for review. The work plan should include sufficient 
detail on approach, including any field monitoring activities. The objective of the work plan 
review is to minimize the risk of investing in a detailed study without County input on approach.   

A Level 3 analysis would include evaluation of groundwater conditions and a mixing zone 
analysis. The applicant should follow the Large On-site Sewage System (LOSS) Level 1 Nitrate 
Balance Spreadsheet developed by the Washington State Department of Health (WDOH) for 
assessing nitrate mixing in groundwater (WDOH 2011) unless another or additional method is 
pre-approved by Spokane County. It would be the responsibility of the applicant to describe and 
reference this approach in the work plan. 

For groundwater nitrate evaluations, potential impacts should be based on not exceeding 
concentrations above 5 milligrams per liter (mg/L) nitrate-N in groundwater at the edge of the 
drainfield or an alternative point of compliance, which is considered the critical trigger value 
(USEPA 2012a and b). For example: 

• When the groundwater concentration is less than or equal to 3.0 mg/L, then a 2.0 mg/L 
increase may be granted.  

• When the groundwater concentration is between 3.0 and 5.0 mg/L, then an increase 
between 0 and 2.0 mg/L may be granted that results in groundwater concentration of no 
more than 5.0 mg/L.  

• When the upgradient groundwater concentration is greater than 5.0 mg/L, then no net 
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increase in groundwater nitrate is allowed. For modeling purposes, a calculated nitrate-N 
increase of 0.1 mg/L or less is considered acceptable for demonstrating no net increase 
in concentration.  

The final report should contain the following information, which also serves as a checklist of 
information needed to support the work plan: 

Project Information 

• Date of application. 
• Name and address of the property owner and the applicant at the head of each page of 

submission. 
• Name, signature and stamp (Washington State Professional Engineer) of the designer. 
• Name of nearest water body. 
• Distance to shoreline. 
• Depth to groundwater. 

Parcel Information 

• Parcel number, and if available, address of the site. 
• Size of the parcel. 
• A dimensioned site plan. 
• General topography and/or slope. 
• Drainage characteristics. 
• Designated areas for the proposed on-site treatment system and the drain field reserve 

area. 

Effluent Information 

• System operating capacity and design flow. 
• Source of sewage, for example, residence, restaurant, or other type of business. 

o Characteristics of sewage: flow, concentration of nitrate, and concentration of 
phosphorus. 

Soil Information 

• Soil type. 
• The soil and site evaluation as specified under WAC 246-272A-0220. 
• The location of all soil logs and other soil tests used to support permitting of the on-site 

treatment system. 
• The depth of the soil dispersal component, the vertical separation, and depth of cover 

material. 

Groundwater Mixing Zone Information (WDOH 2011) 

• Hydraulic conductivity value source.  
• Hydraulic gradient. 
• Depth to groundwater. 
• Distance to surface water. 
• Background constituent concentrations. 
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Attachment B: CARA Technical Review 

Introduction 
Spokane County conducted a technical review of Spokane County Code (SCC) 11.20.075. This 
review comprised a compilation of the relevant regulations and definitions, a technical analysis 
of non-residential sanitary wastewater loadings to soil and groundwater for areas outside the 
urban growth area (UGA) boundary, and a stakeholder participation process. This review is 
documented herein. 

Study Objectives and Approach 
The objective of this study was to review, and if necessary, recommend updates to the critical 
aquifer recharge area (CARA) wastewater disposal standards for non-residential uses and 
activities outside the UGA boundary (SCC 11.20.075). This study involved an assessment of 
non-residential sanitary wastewater loadings to soil (typically through septic system leach fields) 
that are protective of groundwater in susceptible aquifer areas outside the UGA boundary. 
Understanding loadings that are protective of groundwater allows for recommendations for 
revised standards. In addition, surface water protection associated with groundwater-to-surface 
water discharge was considered in this analysis, particularly phosphorus along with existing 
protective regulations, specifically the Shoreline Master Program. Acceptable constituent 
loadings to soil that lead to loadings to groundwater are dependent upon several factors, 
including wastewater constituent type, soil properties, groundwater properties, surface water 
properties, hydraulic loadings, and attenuation factors. The following elements were reviewed 
and considered: 

a. Define area of study. 
b. Define non-residential uses. 
c. Define non-residential sanitary wastewater characteristics. 
d. Define environmental and resource properties for the area of study. 
e. Define groundwater quality criteria. 
f. Review analytical methods. 
g. Determine effluent wastewater loadings to soils. 
h. Determine sanitary wastewater loadings to treatment system. 
i. Develop a predictive model. 
j. Develop recommendations and final report. 

Review of Current Standard 
Spokane County investigated the rationale for the current standard and performed a search of 
available documentation that was used to support the development of the current standard. The 
following information is based on interviews with current and previous Spokane County staff 
conducted by HDR Engineering, Inc. No written documentation was found regarding the 
development of the 90 gallons per day per acre (gpd/ac) criteria. 

Prior to the development of SCC 11.20.075 in 1996, the 1979 Spokane Aquifer Water Quality 
Management Plan served as the framework for groundwater protection for the Spokane Valley 
Rathdrum Prairie aquifer in Spokane County. This framework included restricting sanitary 
wastewater disposal for new development outside the priority sewer service areas (similar to 
today’s UGA boundary) in order to achieve an overall goal of no further aquifer degradation. 
This framework did not allow discharge of non-residential wastewater directly to soil (drain 
fields) in aquifer sensitive areas. 



  

 B-2 
Spokane County Critical Aquifer Recharge Areas Review – Draft Final Report Project No. 187927 

Spokane County and the Spokane Regional Health District (SRHD) were responsible entities for 
the development of sanitary wastewater disposal requirements in SCC 11.20.075. In general, 
the SRHD and Spokane County incorporated the findings and recommendations of the 1979 
plan into the standard, but included an acceptance for non-residential sanitary wastewater 
disposal (conventional septic system drain fields) for situations where the pollutant loads were 
similar to residential discharges, and where there was no critical materials use activity (see 
definition of critical materials use activity below). SRHD and Spokane County relied upon 
available information on sanitary wastewater loading rates to drain fields that were protective of 
sensitive aquifers to develop a standard for non-residential sanitary discharges. This information 
included rules developed by the Idaho Panhandle Health District and research studies in 
Wisconsin (both areas with sandy soil overlying sensitive aquifers). In general, research showed 
that for sandy soil on top of a sensitive aquifer, a density of one unit (residence with septic drain 
field) per 5 acres was protective of groundwater quality (nitrate and bacteria were the two main 
constituents evaluated). 

Critical materials use activity: An activity or land use which has been 
determined to use, transport, or store a critical material. A critical material is a 
substance present in sufficient quantity that its accidental or intentional release 
would result in the impairment of one or more of the beneficial uses of aquifer 
water. 

Based on the interviews, SCC 11.20.075 was developed based on the following assumptions: 

• The sanitary disposal for a non-residential land use that was not a critical materials use 
activity would be similar to residential wastewater quality and loadings. 

• For a residence, it was assumed in 1996 that the average person would use 200 gpd of 
water and that 75 percent of that water would enter a drain field as wastewater. Thus, 
150 gpd of wastewater per person would be the discharge to an on-site drain field. 

• Typical household size in Spokane County in 1996 was three persons; thus, the total 
wastewater loading to a drain field would be 450 gpd. 

• Given that a density of one unit per 5 acres (as described above) was assumed to be 
protective of groundwater, it follows that: 

450 gpd/5 ac = 90 gpd/ac 

Thus, 90 gpd/ac was developed to protect groundwater, based on preventing the overloading of 
nitrates and bacteria onto sandy or coarse soil and using residential wastewater loading 
assumptions. 

Background and Regulations 
The following section provides background and context regarding SCC 11.20.075, the Growth 
Management Act (GMA), aquifer protection in Spokane County, and relevant water quality 
standards and definitions. 

Growth Management Act 

Washington State adopted the GMA in 1990 (Chapter 36.70A Revised Code of Washington 
[RCW]). The GMA requires that state and local governments manage Washington’s population 
growth by identifying and protecting critical areas and natural resource lands, designating 
UGAs, preparing comprehensive plans, and implementing them through capital investments and 
development regulations. The GMA requires that Washington State counties and cities 
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experiencing significant population increases designate and protect critical areas’ functions and 
values. The GMA identifies five critical areas for protection: 

o Wetlands. 
o Areas with a critical recharging effect on aquifers used for potable water. 
o Frequently flooded areas. 
o Geologically hazardous areas. 
o Fish and wildlife habitat conservation areas. 

As required by the GMA, each city and county has the responsibility to identify, designate, and 
protect those critical areas found in their local environment. 

Spokane County Aquifer Protection and Implementation of the GMA 

As early as the 1970s, Spokane County recognized the importance of protecting the Spokane 
Valley Rathdrum Prairie (SVRP) aquifer, which underlies much of the urbanized portion of 
Spokane County. This included the development of a water quality management program that 
culminated in the 1979 Spokane Aquifer Water Quality Management Plan (Spokane County 
1979). The plan, which was funded under the federal Clean Water Act (CWA) Section 208 
Water Quality Management program, contained recommendations aimed at mitigating specific 
threats to aquifer quality and mitigating pollutant loads to allow additional development without 
increasing the total loading of pollutants on the aquifer area. 

Also during the 1970s, the federal Sole Source Aquifer Protection Program was authorized by 
Section 1442(d) of the Safe Drinking Water Act of 1974 (Public Law 93-523, 42 United States 
Code (USC) 300 et seq.). The SVRP aquifer was designated as a sole source aquifer (see 
definition of sole source aquifer below) in February 1978. The 1979 Spokane Aquifer Water 
Quality Management Plan served as the main planning document for aquifer protection in 
Spokane County until the enactment of the GMA. 

Sole source aquifer: The United States Environmental Protection Agency 
(USEPA) defines a sole source aquifer as an aquifer that supplies at least 50 
percent of the drinking water consumed in the area overlying the aquifer. These 
areas may have no alternative drinking water source(s) that could physically, 
legally, and economically supply all those who depend on the aquifer for drinking 
water. 

Spokane County began planning under the GMA in 1993, after rapid population growth in the 
late 1980s and early 1990s made it mandatory. The Spokane County Steering Committee of 
Elected Officials developed the countywide planning policies (CWPPs) using the GMA goals as 
guidelines. The primary purpose of the CWPPs was to coordinate efforts between Spokane 
County and the cities as each jurisdiction’s comprehensive plan was developed. The Spokane 
County CWPPs were adopted in December 1994. An outgrowth of the CWPP was the 
development of the Spokane County Critical Areas Ordinance for the Protection of Wetlands, 
Fish and Wildlife Habitats, Geo-hazard Areas and Critical Aquifer Recharge Areas 
(implemented by SCC 11.20.010 through 11.20.090). This ordinance was first adopted in March 
1996 and amended in 2003 and 2008. SCC 11.20.075 addresses protecting areas within the 
unincorporated areas of Spokane County important to maintaining groundwater recharge and 
quality. SCC 11.20.075 is the focus of this study and is further described below. 
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Existing Spokane County Code 

The following was excerpted from SCC 11.20.075. 

L-3 Wastewater Disposal: shall be consistent with the Spokane County Comprehensive 
Plan, Capital Facilities and Utilities Element goals and policies for sanitary sewer systems 
together with the following standards: 

1. Performance Standards Applicable to All Unincorporated Areas. Critical material 
use activities that produce a process waste instead of or in addition to sanitary 
waste shall utilize one of the following methods for waste management and 
disposal: 

a. Separate waste disposal systems shall be provided so those sanitary and 
process wastes are handled separately. The process waste shall be 
disposed of by collection in sealed holding tanks and shall be transported 
and disposed of at a site licensed for disposal of this effluent. An 
agreement to dispose of process waste under this section shall be 
recorded in the county auditor's office and shall not be removed without 
approval by the county. 

b. Sanitary and/or process waste waters shall be managed in compliance 
with a valid authorization from a publicly owned treatment works (POTW), 
which shall include any required pretreatment or monitoring; 

c. Sanitary and/or process wastewaters shall be managed in compliance 
with a valid surface water discharge permit, which is obtained from the 
state department of ecology. 

2. Performance Standards for New Development Located Outside of the Urban 
Growth Area Boundary. 

a. Non-residential uses and activities in moderate and high susceptibility 
areas that produce more than ninety gallons of wastewater per acre per 
day, and any critical material use activity that produces sanitary 
wastewater discharge, shall have a disposal system that protects the 
aquifer equal to or greater than one of the following: 

i. Treatment utilizing sealed lagoons; 

ii. Treatment utilizing holding tanks with transport and disposal at a 
site licensed for disposal of the particular effluent; 

iii. Treatment in compliance with a valid surface water discharge 
permit obtained from the state department of ecology; or 

iv. Treatment in a mechanical wastewater treatment plant that 
produces less than three thousand five hundred gallons per day of 
effluent which meets the state drinking water standards prior to 
disposal into the ground using an infiltration system or subsurface 
disposal system; or 

v. Treatment in a mechanical wastewater treatment plant that 
produces more than three thousand five hundred gallons per day 
of effluent in compliance with a valid state waste discharge permit 
obtained from the state department of ecology and meeting the 
ground water standards, Chapter 173-200 WAC, or as amended. 
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b. The evaluation of any plans submitted under RCW 90.48.110 must 
include consideration of opportunities for the use of reclaimed water as 
defined in RCW 90.46.010. Wastewater plans submitted under RCW 
90.48.110 must include a statement describing how applicable 
reclamation and reuse elements will be coordinated as required under 
RCW 90.46.120(2). 

c. Non-residential uses and activities in low susceptibility areas that produce 
more than ninety gallons of wastewater per acre per day may utilize on-
site disposal subject to approval by the Spokane Regional Health District 
or state department of health. 

d. Non-residential uses and activities not involving critical material use 
activities and which produce less than ninety gallons of wastewater per 
acre per day, may utilize on-site disposal subject to approval by the 
Spokane Regional Health District or state department of health. 

e. Residential uses with lots legally created after March 21, 2000 which 
requires a new on-site sewage system shall have a minimum lot size of 
five acres per dwelling unit with the following exceptions. 

vi. Lots which are part of an approved rural cluster development 

vii. Non-conforming lots that complied with state and local 
development regulations at the time the parcel was created. 

viii. For rural activity centers (RAC). 

3. Performance standards for new development located inside of the urban growth 
area boundary. 

a. Public sewer services consistent with the adopted levels of service and 
concurrency requirements set forth in the county comprehensive plan and 
the county zoning code, or as amended, are required for all new 
residential and non-residential uses. 

Groundwater Quality Standards (WAC 173-200) 

Washington’s groundwater quality standards apply to any activity which has the potential to 
contaminate groundwater quality, including on-site sanitary waste treatment systems. 
Furthermore, the standards apply to all groundwater in the saturated zone, statewide. All 
groundwater is classified as a potential drinking water source; the standard does not distinguish 
groundwater that may be perched, seasonal, or artificial. 

Regulatory Authority for On-site Sewage Systems and the Groundwater Quality Standards 

The following agencies have responsibilities for regulating wastewater treatment systems in 
Spokane County: 

• Spokane Regional Health District (SRHD): Authority and approval over individual and 
small (up to 3,499 gpd) on-site sewage systems. 

• Washington State Department of Health (WDOH): Authority and approval over on-site 
sewage systems designed to handle domestic strength sewage at design flows from 
3,500 to 100,000 gpd (may include mechanical treatment). Staff also reviews and 
approves all septic tanks, pump chambers, and other tanks used as part of small and 
large systems in Washington State. 
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• Washington Department of Ecology (Ecology): Authority and approval over the 
following:  
o Domestic or industrial wastewater treatment under Chapter 173-240 WAC 

(wastewater facilities). 
o Wastewater treatment systems with subsurface disposal and design flows above 

100,000 gpd. 
o Wastewater treatment systems with subsurface disposal that treat industrial waste. 
o Wastewater treatment systems with subsurface disposal where the groundwater 

receiving effluent is in hydraulic continuity with surface water. 
o Wastewater treatment systems with evaporative lagoons. 
o Wastewater treatment systems receiving stormwater discharges, including combined 

sanitary sewer and stormwater systems. 
Implementation and enforcement of groundwater quality standards (Chapter 173-200 WAC) for 
on-site sewage systems is the responsibility of the permitting agencies, SRHD and WDOH. 

Standard Outline and Intent 

The goal of the groundwater quality standards is to maintain existing high quality groundwater 
and to protect existing and future beneficial uses. This goal is achieved through three basic 
mechanisms: 

• Antidegradation: The antidegradation policy mandates the protection of background 
water quality and prevents degradation of water quality that would harm a beneficial use 
or violate the groundwater quality standards. 

• AKART: All discharges of pollutants to groundwater must be treated at a minimum with 
all known, available, and reasonable methods of prevention, control and treatment 
(AKART), or best management practices (BMPs) implemented through permits or 
agreements with other agencies.  

• Standards: The human health and welfare-based standards, which include numeric and 
narrative standards. 

Antidegradation 

Antidegradation applies to both permitted and non-permitted activities. The antidegradation 
policy as described in the groundwater quality standards has a two-tiered approach (Ecology 
2005): 

• Existing and future beneficial uses shall be maintained and protected. Degradation of 
groundwater quality that would interfere with or become injurious to beneficial uses shall 
not be allowed, [WAC 173-200-030 (2) (a)]. At a minimum, all groundwater should be 
protected as a potential source of drinking water. Not all groundwater is presently used 
for drinking water, nor do the standards presume that all groundwater is suitable as a 
drinking water source. However, the groundwater quality standards recognize the 
potential for these sources to be used for drinking water purposes in the future if other 
sources become diminished or the demand for water increases. 

• Whenever groundwaters are of a higher quality than the criteria (see definition of criteria 
below) 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 
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such waters, except in those instances where it can be demonstrated to the 
department's satisfaction that: 

o An overriding public interest will be served. 
o All contaminants proposed for entry into said waters shall be provided with 

AKART prior to entry, [WAC 173-200-030 2(c)]. 

Criteria: The term as used in the groundwater quality standards refers to 
numeric values and narrative standards that represent contaminant 
concentrations which are not to be exceeded in groundwater (e.g., the numeric 
criterion for nitrate-N in groundwater is 10 milligrams per liter [mg/L]). 

Nondegradation 

The standards also include a nondegradation clause that prohibits a measurable increase of 
contaminant concentrations in groundwater and applies in the following situations: 

• High quality groundwater constituting an outstanding national or state resource, such as 
waters of national and state parks, wildlife refuges, and waters of exceptional 
recreational or ecological significance, [WAC 173-200-030 (2)(b)]. 

• Waters designated as outstanding resource waters through the provisions of Chapter 
34.05 RCW, Administrative Procedures Act. 

• Designated Special Protection Areas which have been classified as nondegradation 
areas, (WAC 173-200-090). 

• Those areas where groundwater has been degraded to levels greater than the criteria, a 
nondegradation policy will be in effect for those constituents which exceed the criteria in 
ground water. 

No groundwater in Spokane County has been designated or classified for nondegradation (first 
three bullets above). If groundwater is found to exceed a criteria (see definition of criteria), then 
nondegradation applies. 

Beneficial Uses 

The antidegradation policy requires that beneficial uses be maintained and protected. Beneficial 
uses of groundwater include drinking water (the main premise for CARA), domestic, stock 
watering, industrial, commercial, agricultural, irrigation, mining, fish/wildlife maintenance and 
enhancement, recreation, generation of electrical power, preservation of environmental and 
aesthetic values, and all other uses compatible with the enjoyment of the public waters of the 
state, [WAC 173-200-020 (4)]. 

Groundwater that is hydraulically connected to a surface water body must maintain the water 
quality standards established in Chapter 173-201A WAC (Water Quality Standards for Surface 
Water of the State of Washington). 

AKART 

The antidegradation policy and AKART form the primary mechanisms for protecting 
groundwater quality. All discharges of pollutants to groundwater must be treated at a minimum 
with AKART or BMPs implemented through permits or agreements with other agencies. On-site 
treatment system design requirements are defined in Chapter 246-272A WAC – On-Site 
Sewage Systems and Chapter 246-272C WAC – On-Site Sewage System Tanks Regulations, 
and are regulated and permitted through SRHD and WDOH. The requirements set forth in on-
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site sewage systems regulations represent AKART. Thus, for purposes of this CARA evaluation, 
it is assumed that non-residential sanitary disposal that are permitted through SRHD, and that 
follow the on-site sewage systems standards, meet the AKART criteria as set forth in the 
groundwater quality standards. 

Point of Compliance 

The point of compliance should be in accordance with WAC 173-200-060(1). The point of 
compliance is intended to protect current and reasonable future uses of the groundwater. 

WAC 173-200-060 point of compliance states: 

(1) The point of compliance is the location where the enforcement limit, set in accordance 
with WAC 173-200-050, shall be measured and shall not be exceeded. 

(a) The department shall establish the point of compliance for an activity. The point of 
compliance shall be established in the groundwater as near the source as 
technically, hydrogeologically, and geographically feasible. 

(b) Compliance with the enforcement limits shall be maintained throughout the site from 
the uppermost level of the saturated zone extending vertically to the lowest depth 
that could potentially be affected by an activity. 

For a Level 3 analysis, a groundwater mixing zone approach may be proposed along with 
establishing a point of compliance (see WDOH Large On-site Sewage Systems analysis for 
example of mixing zone approach for nitrate in groundwater (WDOH 2011)). 

Critical Aquifer Recharge Areas SCC 11.20.075 

The GMA requires Spokane County to designate areas and adopt development regulations for 
the purpose of protecting areas within the unincorporated areas of Spokane County critical to 
maintaining groundwater recharge and quality (see definition of CARA below). SCC 11.20.075 
specifies the requirements to be enacted when regulated development within these areas is 
proposed to occur. 

Critical Aquifer Recharge Areas (CARA): Areas where there is an aquifer that 
is a source of drinking water that is vulnerable to contamination that would affect 
the potability of the water (WAC 365-190-030). 

CARA goals as defined in the code are as follows: 

• Prevent degradation of groundwater quality in Spokane County and improve water 
quality of aquifers that do not meet state standards. 

• Protect groundwater quality from development impacts. 
• Secure adequate water quantity for the residents of Spokane County. 
• Provide public information programs for land users to demonstrate how to protect 

CARAs from degradation. 
• Consistently enforce regulations, effectively monitor compliance, and provide incentives 

to protect CARAs. 
• Regularly update CARA protection measures so they are effective, enforceable, and 

equitable. 

http://apps.leg.wa.gov/wac/default.aspx?cite=173-200-050
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SCC 11.20.075 addresses aquifers in Spokane County, not just the SVRP aquifer. Table B-1 
summarizes uses and activities that are regulated under CARA (SCC 11.20.075) and describes 
restrictions to land uses and activities based on aquifer susceptibility ratings. The aquifer 
susceptibility ratings presented in Table B-1 are based on an aquifer susceptibility model 
developed by Spokane County. 

This study focused on sanitary wastewater disposal from uses and activities outside the UGA. 
For high and moderate aquifer susceptibility ratings (Table B-1), there are limitations on land 
use that include the need to comply with the standards in SCC 11.20.075. (See report section 
“Existing Spokane County Code.”) 

Table B-1. Uses and Activities Regulated in CARA (SCC 11.20.075, Table 11.20.075B) 

Uses and Activities 
Aquifer Susceptibility Rating 

High*** Moderate Low 
Biosolids land application N L-1 L-1 
Critical material storage, handling, generating or use  L-2, L-3 L-2, L-3 L-2, L-3 ** 
Cultivation of land (commercial) L-1 L-1 P 
Dairy L-1* L-1 L-1 
Feed lot N L-1 L-1 
Feed mill L-2 L-2 P 
Floriculture (flower growing) L-1 L-1 P 
Grazing L-1 L-1 P 
Greenhouse – commercial L-1 L-1 P 
Horse boarding and training L-1 L-1 P 
Horticulture (vegetable growing) L-1 L-1 P 
Landfill, demolition, inert N L-6 L-6 
Landfills (all others) N N L-6 
Large animal raising and/or keeping L-1 L-1 P 
Mining L-5 L-5 L-5 
Nursery – wholesale L-1 L-1 P 
Orchard L-1 L-1 P 
Poultry-raising, commercial N L-1 L-1 
Riding stable L-1 L-1 P 
Sanitary waste discharge  L-3 L-3 P 
Stormwater disposal systems L-4 L-4 L-4 
Tree farming L-1 L-1 P 
Truck gardening L-1 L-1 P 
Vineyard L-1 L-1 P 
INDEX: 
Uses and activities are defined in the Spokane County zoning code. 
P = Permitted without Spokane County review under this ordinance. 
N = Not permitted. 
L = Limited Uses. These uses are permitted if they comply with the standards in SCC 11.20.075 and the 
corresponding performance standards listed in SCC 11.20.075.C. L-1 Agriculture; L-2 Critical Materials Storage, 
L-3 Wastewater Disposal; L-4 Stormwater Disposal; L-5 Mining; L-6 Landfill. 
*A hydrogeologic study is required for this use. 
**When there are low susceptibility areas hydrologically connected to moderate and high susceptibility areas, the 
regulations for moderate or high susceptibility areas apply. Hydrologic connection is determined by a 
hydrogeologic study. 
***Designated wellhead protection areas and areas within a one thousand-foot radius of wells without reported 
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plans are additionally treated as high aquifer susceptibility areas. 

Spokane County Shoreline Master Program 

The Shoreline Master Program is promulgated under the authority of and pursuant to the 
requirements of Chapter 90.58 RCW, the Shoreline Management Act of 1971, Shoreline Master 
Program Guidelines WAC 173-26, and the Shoreline Management Permit and Enforcement 
Procedures WAC 173-27. The intent of the program includes six purposes primarily focused 
around preserving and protecting the shoreline and associated water quality. Since the 
shoreline usually is an area of interconnectivity between groundwater and surface water, 
programs that protect the water quality of the groundwater, such as CARA, and the surface 
water, such as the Shoreline Master Program, are also linked as well and should provide 
compatible levels of protection. 

Critical areas within shorelines of the state in Spokane County are managed exclusively through 
the provisions of this Shoreline Master Program. The Shoreline Management Act, Chapter 
90.58 RCW, applies to all streams with a mean annual flow greater than 20 cubic feet per 
second (cfs), and lakes, impoundments, and reservoirs larger than 20 acres. It applies to land 
extending landward 200 feet from the ordinary high-water mark. Although the term non-
residential is not used, the terms commercial and industrial are used and restrict or limit such 
uses and activities within four distinct management environments: 

Natural Environment: The natural environment is intended to protect those 
shoreline areas that are relatively free of human influence or include intact or partially 
degraded shoreline functions intolerant of intensive human use. These shoreline 
areas require that only very low intensity uses be allowed in order to maintain the 
ecological functions and ecosystem-wide processes. 

Rural Conservancy Environment: The purpose of the rural conservancy 
environment is to protect ecological functions, conserve existing natural resources, 
maintain existing character and valuable historic and cultural areas in order to 
provide for sustained resource use, achieve natural flood plain processes, and 
provide recreational opportunities. Examples of uses that are appropriate in a rural 
conservancy environment include low impact outdoor recreation uses (such as public 
parks and trails), timber harvesting on a sustained-yield basis, agricultural uses, 
aquaculture, low-intensity residential development, livestock grazing, and other 
natural resource-based low-intensity uses. 

Urban Conservancy Environment: The purpose of the urban conservancy 
environment is to protect and restore ecological functions of open space, flood plain 
and other sensitive lands where they exist in urban and developed settings, while 
allowing a variety of compatible uses. 

Shoreline Residential Environment: The purpose of the shoreline residential 
environment is to accommodate residential development and appurtenant structures 
that are consistent with this chapter. An additional purpose is to provide appropriate 
public access and recreational uses. 

For example, commercial and industrial uses are not permitted in the natural management 
environment. Commercial and industrial uses are not allowed except as otherwise noted in the 
rural conservancy environment. Uses that preserve the natural character of the area or promote 
preservation of open space, flood plain or sensitive lands, either directly or over the long term, 
should be the primary allowed uses in the urban conservancy environment. Commercial 
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development is limited to water-oriented uses and shall be consistent with the comprehensive 
plan in the shoreline residential environment. 

Surface Water Quality Standards (WAC 173-201A) 

Recommended modifications to the Spokane County Code are also intended to be protective of 
surface water quality standards as established by Ecology, including total maximum daily loads 
(TMDLs) established for water bodies within Spokane County. State regulatory requirements 
and standards for surface water quality are given WAC Chapter 173-201A: water quality 
standards for surface waters of the state of Washington. 

Conceptual Model 
Spokane County developed a general conceptual model of an on-site treatment system for non-
residential use to study the processes and routing of wastewater loads during the technical 
review and is shown in Figure B-1. For this system, sanitary wastewater is discharged from a 
non-residential facility (influent wastewater) and enters into a septic tank where it receives 
primary biological treatment. This treatment involves the digestion of wastewater into liquid, fats 
and grease, and insoluble particles. The fine insoluble particles settle to the bottom of the septic 
tank forming sludge. Greases and fats float to the top forming a scum layer. The liquid (effluent) 
flows through the outlet pipe into the drain field piping and then into the soil. Once in the soil 
system, some constituents in the effluent can undergo secondary biological and chemical 
interactions (treatment). For example, phosphorus can be adsorbed by soil clays, while organic 
nitrogen can undergo biological mineralization and nitrification processes (microbial process of 
converting organic nitrogen to ammonium and then to nitrate). The hydraulic loading of the drain 
field effluent to soil typically exceeds the ability of the soil to retain this water; thus, the effluent, 
with its dissolved constituents (leachate) can move by gravity downward and enter the 
groundwater system. This is in addition to the natural recharge from precipitation and snowmelt 
that moves downward through the unsaturated zone below the root zone and into the 
groundwater. This natural recharge also provides a loading to the groundwater. Groundwater 
systems are often connected to surface water systems such as lakes and rivers; therefore 
constituents in the leachate can reach surface water via the groundwater system. 

 

Figure B-1. Conceptual On-site Sanitary Treatment System 

https://fortress.wa.gov/ecy/publications/SummaryPages/173201A.html
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Effluent entering the drain field often has constituents at elevated concentrations (relative to 
typical ambient groundwater concentrations). Such constituents include: chloride, sulfate, 
nitrate, organic nitrogen, phosphorus, fecal coliform and fecal streptococci bacteria, and total 
organic carbon (Canter and Knox 1985). In addition, trace organic compounds (e.g., caffeine) 
may be present. As described above, many of these constituents may undergo additional 
treatment in the soil system. Much of the regulatory focus for groundwater protection from on-
site treatment systems has been on nitrate. This compound is mobile in soil and groundwater 
systems, occurs at relatively high concentrations in effluent (e.g., typically in the 30 to 60 mg/L 
range compared to a groundwater quality standard of 10.0 mg/L, expressed as nitrate-N), and is 
a “primary contaminant” under the groundwater quality standards (e.g., it can be harmful to 
human health when ingested at elevated concentrations). 

The following steps occur within the non-residential on-site wastewater disposal system  
(Figure B-2): 

1. Influent wastewater loading to the septic tank. 
2. Effluent wastewater loading to the drain field. 
3. Leachate moving into and through the soil system after discharge from the drain field. 
4. Leachate loading into groundwater. 
5. Groundwater to surface water (only for some constituents, such as phosphorus, and only 

where there is a groundwater to surface water pathway). 

 
Figure B-2. Process Flow Model 

The CARA spreadsheet is primarily an analysis of the leachate or flow between the drain field 
and groundwater; it is not an analysis of effluent once it enters the groundwater system. The 
spreadsheet is designed to be a protective yet simplified approach to evaluating on-site 
treatment systems. The detailed study approach (Level 3) is available if necessary for those 
interested in evaluating transport in groundwater and potentially surface water. 

The CARA spreadsheet includes parcel lot size, recharge rate, wastewater volume, drain field 
area, and soil type as user inputs. Recharge is the meteoric water that moves downward from 
the surface through the soil and into the groundwater. Additional parameters selected by 
Spokane County include the nitrate concentrations for wastewater and rainfall along with the 
denitrification rate. These are shown conceptually in Figure B-3. 
 

https://en.wikipedia.org/wiki/Surface_water
https://en.wikipedia.org/wiki/Groundwater
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Figure B-3. CARA Spreadsheet Conceptual Model 

Phosphorus 

Under certain conditions, phosphorus discharge from on-site treatment systems can be a water 
quality concern, especially near surface water where phosphorus can contribute to 
eutrophication and algae blooms. The risk from on-site treatment system discharge of 
phosphorus is related to the distance from the source to surface water, with the greatest risk 
presented by short distances with low sorptive soil and high groundwater movement. The 
Shoreline Master Program, described above, provides general protection of areas around water 
bodies by requiring a 200-foot buffer between the ordinary high water mark and development.  

In general, the land use and setback requirements identified in the Shoreline Plan provide 
surface water protection from non-residential on-site wastewater disposal systems. Therefore, 
further restrictions associated with phosphorus for non-residential on-site treatment systems in 
CARA sensitive areas are not proposed. The CARA spreadsheet, however, requires information 
on the distance of the parcel to a surface water body. Spokane County has the option to request 
a detailed study (Level 3) for situations not covered in the Shoreline Plan. Examples include 
parcels that may have a variance allowing for development with less than a 200-foot buffer of 
sensitive water bodies and streams with less than a mean annual flow greater than 20 cfs. 

Loading Analyses 
This portion of the technical review included examining non-residential sanitary wastewater 
loads from the on-site septic system and drain field, the loads into the soil, and the loads to 
groundwater. 

Sanitary Wastewater Loads 

Sanitary wastewater generally means wastewater associated with personal hygiene, food 
preparation, or cleaning. (See report section “Define Non-residential Sanitary Wastewater 
Characteristics.”) Load is the mass of the constituent in the wastewater and is calculated as the 
wastewater flow multiplied by the wastewater concentration. This calculation in typical units is 
shown in Equation 1. 

𝐿𝑜𝑎𝑑 �
𝑙𝑏𝑠
𝑦𝑟
� = 𝐹𝑙𝑜𝑤(𝑔𝑝𝑑) × 𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛(
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𝐿
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(
𝑙𝑏
𝑚𝑔
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𝑦𝑟
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Equation 1. Load Equation 
The quality and quantity of treated wastewater load to soil (leachate) are dependent on the 
following parameters: 

Parcel size 

Drain field area 

denitrification 
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• Type of facility or use (e.g., non-residential: restaurant, school, supermarket). 
• Treatment type (e.g., conventional septic tank and drain field or advanced treatment). 
• Flow rate (based on type of facility). 
• Constituent type (e.g., nitrogen). 
• Concentration (based on the treatment type). 
• Duration (e.g., constant or periods of high flows and concentrations). 
• Frequency (e.g., occasional, daily, or weekly periods of high flows and concentrations). 

Sanitary Wastewater Loads to Soil 

For evaluation purposes, total nitrogen (TN) (organic nitrogen, ammonium, and nitrate) in 
effluent discharged to a drain field is assumed to convert to nitrate. Once in the soil system, 
nitrate can undergo several fates: 

• Denitrification: Under low oxygen conditions (anoxic), nitrate can serve as an electron 
donor for microbial decomposition of organic matter (C). This reaction is expressed: 

5C + 4NO3
- + 2H2O                           2N2 + 4HCO3 + CO2 

Nitrogen gas (N2) is lost to the atmosphere. Soil beneath drain fields is subject to 
alternating aerobic and anaerobic conditions, and therefore, nitrate can undergo 
denitrification. The amount of denitrification is difficult to quantify and depends on 
several variables, including soil carbon, soil moisture, soil temperature, and soil pH. In 
general, a coarse, well-drained soil will have less denitrification than a fine, poorly-
drained soil. WDOH recommends a default denitrification rate of 10 percent as part of 
their Level 1 Nitrate Balance model (Ecology 2011). The Idaho Department of 
Environmental Quality (IDEQ), on the other hand, assumes no denitrification as part of 
their nutrient-pathogen (N-P) study guidelines for evaluating of on-site drainage systems 
(IDEQ 2012). 

• Plant Uptake: Plant roots can uptake nitrate as a macronutrient. Generally, drain fields 
are of sufficient depth (3 feet [WAC specifies a layer of between 6 and 24 inches of 
cover material and the infiltrative surface may not be deeper than 3 feet below the 
finished grade, except under special conditions approved by the local health officer]) that 
the quantity of nitrate plant uptake is a small percentage of the nitrate loading to soil and 
is typically ignored when evaluating nitrate leaching to groundwater from on-site 
treatment systems (IDEQ 2012; Ecology 2011). 

• Leaching: As an anion (negatively charged molecule), nitrate is not adsorbed to the 
negatively charged soil particles and is mobile in soil and groundwater systems. 

The CARA spreadsheet assesses the wastewater load to soil by taking into account the volume 
and concentration of wastewater, volume and concentration of recharge from precipitation, and 
soil denitrification. Recharge is based on a number of factors, including the precipitation an area 
receives and soil types. 

Sanitary Wastewater Loads to Groundwater 

The sanitary wastewater load discharged from the drain field moves through the soil and into 
the groundwater (assuming no restrictive layers that would prohibit movement to groundwater).  

The CARA spreadsheet or Level 1 and 2 analyses assess wastewater loads to 
soils and do not consider groundwater loading and groundwater mixing. 
Wastewater loads to groundwater and associated groundwater mixing may be 
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evaluated as part of a detailed study (Level 3) analysis. 

Groundwater flows predominantly in a horizontal direction. The vertical column of leachate 
moving down through the soil column intersects the horizontal flow of groundwater at the water 
table where the leachate mixes with the groundwater. Nitrate in the leachate mixes with nitrate 
in the upgradient groundwater resulting in the downgradient nitrogen concentration. This 
concentration of nitrogen is informative because the water quality standard is concentration-
based. The groundwater quality criterion for nitrate-N in groundwater is 10 mg/L. While the 
criterion is 10 mg/L, the Water Quality Standard for Ground Water of the State of Washington 
(Chapter 173-200 WAC) does not simply allow wastewater loadings to groundwater up to the 
criterion; rather, the antidegradation policy must also be taken into account when assessing 
loadings to groundwater. 

Since WDOH considers a moderate impact an increase in nitrate-N of greater than 2 mg/L 
above background, an increase of less than 2.0 mg/L nitrate-N in groundwater above 
background may be considered for meeting groundwater quality standard requirements (WDOH 
2011). However, WDOH’s policy restricts increases in the groundwater nitrate concentration 
above 5.0 mg/L. This value is consistent USEPA’s safe drinking water policies. “A threshold 
value of 5 mg/L was chosen because this value represents half of USEPA’s maximum 
contaminant level set to protect against blue baby syndrome” (USEPA 2012a). USEPA’s 
technical factsheet on nitrate/nitrite indicates 5 mg/L is a critical trigger (USEPA 2012b). In 
Washington, the nitrate action level for drinking water standards is 5 mg/L which triggers 
additional sampling. 

In practice, when the groundwater concentration is less than or equal to 3.0 mg/L, then a 2.0 
mg/L increase is possible. When the groundwater concentration is between 3.0 and 5.0 mg/L, 
then an increase between 0 and 2.0 mg/L is allowed that results in downgradient (point of 
compliance) groundwater concentration of no more than 5.0 mg/L. When the upgradient 
groundwater concentration is greater than 5.0 mg/L, then no net increase in downgradient 
nitrate-N is allowed. For modeling purposes, a no net increase is considered to be a net change 
of 0.1 mg/L or less nitrate-N.  

Movement of the leachate through the groundwater is related to multiple parameters. 
Understanding these parameters is important to characterizing the sanitary wastewater load. 
Parameters that have an effect on the wastewater load to groundwater and effluent mixing 
within the groundwater include: 

• Flow rate of wastewater (based on the type of facility). 
• Constituent type (e.g., nitrogen). 
• Concentration of constituents in wastewater (based on the treatment type). 
• Flow rate of the groundwater (based on hydrogeology). 
• Concentration of the constituent groundwater (upgradient). 
• Geology (e.g., fine or coarse materials). 
• Hydraulic conductivity (describes how readily the water moves through the geology). 
• Hydraulic gradient (describes the force moving water between locations). 
• Mixing zone depth (the depth from the water table where the constituent initially mixes). 
• Orientation of the drain field to groundwater flow direction (intersection of the water 

moving in the soil column (vertically) with the groundwater movement (horizontally). 
• Sorption (e.g., adsorption, chemical precipitation, desorption, and dissolution). 
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Supporting Information 
This portion of the technical review included reviewing the history and development of the 
current standard and defining the components of the technical review, including the study area, 
non-residential uses, non-residential sanitary wastewater characteristics, and environmental 
and resources properties for the study area. 

Define Area of Study 

One of the listed goals of the CARA standard is to “regularly update the CARA protection 
measures so they are effective, enforceable, and equitable” (SCC 11.20.075). The focus of this 
study was to review and make recommendations for updates, as necessary, to the current 
CARA wastewater disposal standards for non-residential uses and activities outside the UGA 
boundary. Thus, the area of study is defined as non-residential areas that are within CARA (low, 
medium, and high susceptible areas) and outside the UGA boundary. 

Define Non-residential Uses 

The Critical Areas Ordinance does not define “non-residential,” nor is there a definition in the 
comprehensive plan. However, the ordinance does define residential development as follows: 

Residential: Only single-family, two-family, multi-family, manufactured and 
mobile home, community residential facility, community treatment facility, 
dormitory, fraternity and sorority, as defined in the Spokane County Zoning Code, 
or as amended (SCC 11.20.010). 

Thus, non-residential is interpreted to be any land use that does not meet the above definition of 
residential development. Table B-2 summarizes the types of non-residential land uses identified 
outside the UGA boundary in Spokane County. 

Table B-2. Types of Non-residential Land Uses Outside the UGA Boundary 
Land Use 

Agricultural – commercial Retail – general merchandise 
Churches Retail – hardware 
Commercial Retail – other  
Communication Service – construction 
Education Service – education 
Hotel/Condo Service – finance 
Manufacturing – chemical Service – governmental 
Manufacturing – petroleum Service – professional 
Manufacturing – stone/glass Service – miscellaneous 
Manufacturing – others Service – repair  
Mining – sand and gravel Timber 
Public assembly Transportation – aircraft 
Recreation  Transportation – motor 
Resort camping Transportation – railroad 
Retail – auto Utilities 
Retail – eating Wholesale 
Retail – food  
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Define Non-residential Sanitary Wastewater Characteristics 

An understanding of typical non-residential wastewater quantity and biological and chemical 
characteristics is needed to assess potential impacts to groundwater from non-residential 
sanitary wastewater disposal. Much of the available literature about on-site wastewater flow and 
characteristics is for residential sanitary wastewater (Metcalf and Eddy 2003; Crites and 
Tchobanoglous 1998; USEPA 1980a and 2002; and, Water Environment Federation (WEF) 
Manual of Practice (year unknown); Water Environment Research Foundation (WERF) 2009 
and 2008). Identifying the range of non-residential land uses and wastewater quantity and 
quality for effluent from on-site treatment systems is far more challenging (Seabloom, et.al, 
2005). 

Furthermore, it is important to distinguish the type of wastewater data available, where influent 
wastewater is sewage that is generated on-site prior to entering the on-site treatment system, 
effluent wastewater is sewage after treatment (e.g., discharge from a septic tank) but prior to 
entering a drain field, and leachate is water that percolates from the drain pipes through the soil 
(Figure B-2). 

Given the absence of or incomplete information on non-residential systems, some translations 
of characteristics from residential systems may be necessary and is reasonable if the similarities 
between the residential and non-residential usages are understood. 

For Spokane County, a wide variety of services (e.g., schools), retail (e.g., restaurants), and 
manufacturing (e.g., agri-chemical) sites fall into the non-residential wastewater category. (See 
section, “Non-residential Wastewater Characteristics,” for tabular information.) Wastewater 
generating activities in some non-residential establishments are similar to those of residential 
dwellings. For example, a retail store may have restrooms, a small kitchen, and employee 
showers and would generate similar wastewater characteristics as a dwelling. A restaurant 
would generate a waste stream dominated by dishwashing activities and food waste, and would 
have a waste stream of greater volumes and solids loading then a typical single-family dwelling. 
A church’s waste stream would be expected to generate low solids loading (dominated by urine) 
compared to a typical residential waste stream. In some cases, non-residential wastewater 
characteristics can lead to higher strength wastewater to the septic systems that are also 
outside the treatment capacities of conventional on-site systems (Snowden 2012). 

Table B-2 presents a summary of current non-residential land uses outside the UGA. Common 
non-residential facilities include office, commercial, and service buildings, churches, retail, and 
restaurants. Some wastewater characteristic data for these types of non-residential facilities are 
identified in the literature (Metcalf and Eddy 2003; MAR 2012; UMN 2012; Smith and Loveless 
1962; Goldstein and Moberg 1973; CDEP 2006). 

The Washington State Criteria for Sewage Works Design (Orange Book) contains design 
criteria information that includes wastewater generation for some non-residential uses (Ecology 
2008). The Orange Book provides information on flow, biochemical oxygen demand (BOD), 
suspended solids, and flow duration for a number of non-residential uses. 

In the document Guidance for Design of Large-Scale On-Site Wastewater Renovation Systems, 
the Connecticut Department of Environmental Protection (CDEP) provides a discussion of 
commercial and institutional wastewater characteristics and compares the biological strength 
(measured as BOD) of various non-residential uses compared to residential uses (CDEP 2006). 
The guidance provides a comprehensive literature review of effluent wastewater characteristics 
(BOD, total suspended solids, fats-oil-grease, TN, and total phosphorus (TP)) for food 
processing, food serving establishments, commercial businesses, and institutional facilities. The 
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CDEP document presents effluent wastewater data and standard septic tank treatment. Thus, 
this data is pertinent in assessing wastewater effluent quality entering a drain field. 

An example of effluent wastewater characteristics for BOD, TN, and TP for select residential 
and selected non-residential land uses is presented in Table B-3. The data demonstrates that 
there are differences in effluent wastewater characteristics based on land use. For example, 
middle and high schools have a higher TN average concentration (104 mg/L) compared to 
residential, restaurants, and supermarkets (41 to 88 mg/L). The data in this table also illustrates 
the high range of values presented in the literature for these constituents and the need to 
consider the applicability of this data to Spokane County. 

Much of the regulatory focus for groundwater protection from on-site treatment systems has 
been on nitrate. This compound is mobile in soil and groundwater systems, is at relatively high 
concentrations in effluent (e.g., typically in the 30 to 60 mg/L range compared to a groundwater 
quality standard of 10 mg/L), and is a “primary contaminant” under the groundwater quality 
standards. Nitrate is a “primary contaminant” due to its biological affects (USEPA 1980b; Lee 
et.al 2005). 

Phosphorus was evaluated due to the TMDL for the Spokane River, which sets phosphorus 
allocations (Ecology 2010). While the design and permitting of on-site septic systems has 
historically focused on nitrates and pathogens, more recently, phosphorus loads have been 
identified as an important contributor to eutrophication of sensitive waters. There is evidence 
that phosphorus from on-site septic systems affects groundwater and surface water (HDR 
2007). Studies have shown drain fields have a hydraulic connection to groundwater and under 
some conditions can release a phosphorus load; therefore, there is increasing recognition and 
concern about phosphorus leaching from on-site septic systems reaching surface waters 
(DDNR 2006; IDEQ 2006; MDEQ 2009; Dillon, et.al 1986). These concerns are based on 
findings showing on-site septic systems to be major contributors of phosphorus loads to surface 
waters (Doyle et.al 2005; McCray et.al 2005; McCray et.al 2000; TSWQC 2005). However, 
critical areas within shorelines of the state in Spokane County are managed exclusively through 
the provisions of the Shoreline Master Program, which limits non-residential development and 
incorporated incorporates buffer zones between development and water bodes. 

Table B-3. Example of Septic Tank Effluent Concentrations for Residential 
and Non-residential Land Uses 

Type1 
BOD5, (mg/L) TN (mg/L) TP (mg/L) 

Min Mean Max Min Mean Max Min Mean Max 
Residential 13 184 1,211 10 51 330 3 9 48 

Restaurant 53 909 1,216 n/a 41 n/a n/a 8 n/a 

Mid & High Schools 70 179 599 80 104 141 3 12 18 

Supermarket 164 500 883 39 88 189 n/a 29 n/a 
1Source: CDEP 2006. Data are presented to illustrate the range of values for each land use type and within 
each type. 

Define Environmental and Resource Properties for Area of Study 

The following geographic information system (GIS) databases (layers) are available for all or 
portions of Spokane County to support the study: 
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• Soil series classification, soil texture, soil depth, soil restrictive layer, soil hydrologic 
group, soil type (as defined by Spokane County Rules and Regulations for On-Site 
Sewage System), and soil permeability (Source: Natural Resources Conservation 
Service (NRCS)). 

• Vadose zone geology based on well logs (Source: Ecology). 
• Depth to groundwater (Source: Ecology [well logs] and Spokane County GIS). 
• Aquifer identification (Source: U.S. Geological Survey [USGS] and Spokane County 

[Including SHADI]). 
• Aquifer gradient (Source: USGS and Spokane County [Not available for entire Spokane 

County]). 
• Aquifer flow direction (Source: USGS and Spokane County). 
• Aquifer thickness (Source: USGS and Spokane County [Not available for entire Spokane 

County]). 
• Aquifer hydraulic conductivity (Source: USGS and Spokane County [Including SHADI]). 
• Surface water distance (Source: Spokane County). 
• Groundwater quality for key constituents (Source: Spokane County [Not available for 

entire Spokane County]). 
• Aquifer and surface water discharge (Source: USGS and Spokane County). 

Development of Recommendation and Stakeholder Input 
A general comment theme from stakeholders cautioned that incorporating too many 
complexities into a revised standard would be very challenging for applicants and difficult to 
implement into policy. Attributes that implementation of a revised standard should address 
include: 

• The update must be scientifically based. 
• The update must be protective of water resources and water quality, especially the 

groundwater. 
• The application/permitting process should be straightforward and concise for applicants 

and Spokane County to use. Application of the process should provide consistent and 
equitable evaluation of projects county-wide. 

• While the process should include the same evaluation methodology for all applicants, it 
should also include additional options for supplementary evaluations to provide flexibility 
for unique situations that may be justified with detailed supporting information. 

• The update should be consistent in application. 

A tiered modeling process (levels 1 through 3) for assessing potential impacts to groundwater 
and surface water is recommended as part of the standard revisions, where level 1 involves 
evaluations for nitrogen and hydraulic loadings based on a few readily available input 
parameters and assumed default values. If necessary, the applicant can then conduct a level 2 
analysis using more site specific information, or the applicant may choose to conduct a level 3 
analysis that involves a detailed site specific study. 

Overview of Recommended Process 
For Spokane County approval of a non-residential, on-site sanitary wastewater discharge 
outside the UGA in moderate and high CARA sensitive areas, an application process including 
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use of a spreadsheet tool is recommended. Most applicants would have software (Microsoft 
Excel) and familiarity with spreadsheets to use this tool. This CARA spreadsheet includes basic 
project inputs (Figure B-4). The applicant would need to determine these inputs either based on 
the guidance provided as part of the CARA spreadsheet instructions or based on information 
that would be obtained to support the parcel development process. The CARA spreadsheet 
performs calculations and provides an assessment of the proposal. 

A completed CARA spreadsheet and application package would be submitted to Spokane 
County for review. Spokane County may accept or deny the application package. A CARA 
spreadsheet that indicates a positive assessment does not ensure acceptance. Spokane 
County may deny an application based on other information in the application package or 
because unreasonable input values were used in the CARA spreadsheet. 

 
Figure B-4. Snapshot of CARA Spreadsheet 

While many projects are anticipated to be met the requirements in the CARA spreadsheet, 
additional options are provided for those that do not. Three levels of analysis are proposed: 

Instructions: Enter information into areas shaded green.  Red values must be updated. 
Project name:
Completed by and Date: 
Facility type, size and description:
Address:
Name of nearest waterbody: Spokane River
Distance to shoreline: 2 miles
Depth to groundwater: 75 feet, based on driller well logs within 1/4 mile
Include a map of the parcel.

Input Values Sign Values Units Instructions
Parcel lot size AP 5 acre Site specific  1 acre = 43,560 ft2

Recharge R 4 in/yr Use recharge Map
Wastewater volume VW 300 gpd Use table or provide basis

Drainfield area AD 900 ft2 Primary drainfield area

Soil Type unitless Use Drop Menu and WAC 246-272A-0220

County Values Sign Values Units Notes
Total nitrogen concentration in wastewater NW 45.0 mg/l Default

Soil denitrification d 0.1 unitless Default

Nitrate concentration in precipitation NR 0.24 mg/l as N Default

Hydraulic Output Values Sign Values Units Notes
Hydraulic loading DH 0.6 gal/ft2/day

Minimum drainfield area AD 500 ft2

Nitrate Output Values Sign Values Units Notes
Volume of recharge over parcel VP 1,488 gpd AP * R * conversion

Total infiltration (drainfield & parcel) VPT 1,788 gpd VW + VP

Total Nitrogen concentration from drainfield & parcel Nip 7.0 mg/l as N ((VP * NR + VW * NW) * (1 - d)) / (VP + VW)

Assessment Values Units Instructions
Hydraulic loading Okay unitless If Revise, review input values

Nitrate Okay unitless If Revise, review input values

ON-SITE SEPTIC SYSTEM ANALYSIS

Type 4 - Fine sands, loamy fine    

ABC Church

Church, 5 acre parcel, 10,000 square foot building.
John Doe, May 4, 2013

Attached

####, Spokane County
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Level 1 - CARA spreadsheet base level analysis using County selected input values with 
project specific input values provided by applicant.  Level 1 is based on a soil nitrogen 
leachate mixing analysis.  

Level 2 - Mid-level analysis allowing for modifications to County selected input values to 
the CARA spreadsheet requiring scientific documentation to support applicant value 
selection. Level 2 is based on a soil nitrogen leachate mixing analysis.  

Level 3 - Detailed study or high level analysis for complicated sites and/or projects 
providing a means to demonstrate a feasible and protective approach for wastewater 
disposal. This level does not use the CARA spreadsheet based on a soil nitrogen mixing 
analysis, rather it uses the LOSS Level 1 Nitrate Spreadsheet developed by the 
Washington Department of Health. The applicant could also another analytical approach 
that is pre-approved by Spokane County. Also, the acceptance criteria (concentration of 
nitrate-N) is based on a groundwater nitrogen mixing analysis, see Attachments A and B 
for details.  

If an applicant does not meet the Level 1 standard criteria, they can either conduct a Level 2 or 
Level 3 analysis, and if they still do not meet the criteria, then sanitary wastewater discharge 
restrictions would be required. For those projects that result in a negative assessment, the next 
step is for the applicant to make appropriate adjustments or to justify changes in spreadsheet 
input parameters. Adjustments may include reducing the wastewater volume by reducing the 
size of the project and/or volume of water used or by changing the size of the drain field area. In 
considering changes to the spreadsheet input parameters, detailed supporting information is 
needed to justify these modifications. For example, based on the project type and specific 
equipment and processes that will be employed, the designer may provide supporting 
information to use a lower wastewater nitrogen concentration. Finally, for projects resulting in a 
negative assessment with adjustments and modifications, the designer may elect to perform a 
detailed study (level 3). The detailed study could include, for example, evaluation of 
groundwater parameters and implementation of a groundwater mixing zone analysis. 

The recommended process with options for meeting CARA is shown in a flow chart in Figure B-
5. Again, the process is as follows: 

1. Complete the CARA spreadsheet.  

2. If the assessment is negative, then perform adjustments and/or provide detailed 
supporting information for a modified CARA Spreadsheet.  

3. If adjustments and modifications do not result in a positive assessment, then the 
applicant may undertake a detailed study or accept restriction of wastewater discharges 
to soil for the parcel.  

A proposal for the approach of the detailed study should be submitted for discussion and review 
with Spokane County prior to study initiation. The objective of the proposal review is to minimize 
the risk of investing in a detailed study and still not having a feasible on-site septic system that 
meets CARA requirements. 
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Figure B-5. Flow Diagram of Recommended Process with Options for Meeting CARA 

Recommended Approach 
The applicant for a non-residential use on a property outside the UGA boundary would complete 
a Spokane County application for a sanitary system. All applications must include a completed 
CARA spreadsheet. This application is separate from requirements of Chapter 246-272A WAC, 
which requires approval of all on-site sewage systems from either SRHD or from WDOH. (See 
report section “Regulatory Authority for On-site Sewage Systems and the Groundwater Quality 
Standards.”) 

The input values to the CARA spreadsheet that must be documented and provided by the 
applicant include the following: 

• Facility or project type, size, and description. 
• Parcel lot size. 
• Soil type. 
• Recharge. 
• Wastewater volume. 
• Drain field area. 

 

Complete application package 
including CARA Spreadsheet 

Review 
application 
package 

Deny 

Accept 

Okay 

Revise 

Negative assessment of proposed design after 
adjustments and detailed information is available 

Complete modified CARA Spreadsheet 
Provide supporting information for modifications 
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proposed 

design 
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CARA Spreadsheet 

Propose Detailed Study 
Provide supporting information and approach 
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proposed study 
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Deny 

Accept 
Perform Detailed Study and 
provide supporting information 
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The information in the CARA spreadsheet provides Spokane County information about hydraulic 
loading and nitrate loading. If the assessment at the bottom of CARA spreadsheet shows a 
positive assessment, the sanitary system would be considered by Spokane County for approval. 
If the assessment is negative, Spokane County recommends the applicant consider 
adjustments to meet the requirements of CARA spreadsheet and/or provide additional 
documentation specific to the site and proposal, or accept restrictions to wastewater discharge 
to soil. The options for additional documentation are shown below.  

For phosphorus, if the project is located near surface waters, defined as land extending 
landward 200 feet from the ordinary high-water mark for all streams with a mean annual flow 
greater than 20 cfs and lakes, impoundments, and reservoirs larger than 20 acres (Chapter 
90.58 RCW), then the Spokane County Shoreline Master Program (SCSMP) limits non-
residential sanitary systems. If the project is located near surface waters, defined as land 
extending landward 200 feet from the ordinary high-water mark and as included in the National 
Hydrography Dataset (NHD) and/or commonly known local watercourses, then Spokane County 
has discretion regarding the design of on-site treatment systems with special regard to the soil 
characteristics, distance to the water body, and depth to groundwater. 

Additional Documentation – CARA Spreadsheet plus Modifications 

The applicant may elect to request and provide supporting information for specific modifications 
of one or more of the Spokane County input values. Spokane County input values most likely to 
be requested to modify based on site specific information are recharge, and/or nitrogen 
concentration in wastewater. Submittal requirements would include CARA spreadsheet, 
modified CARA spreadsheet with the revised site specific data, and a report documenting the 
source, selection, and background information for the revised site specific data. 

Additional Documentation – CARA Spreadsheet plus Detailed Study 

The applicant may elect to request and provide supporting information including calculations for 
a detailed study with specific evaluation of the site. Submittal requirements would include CARA 
spreadsheet, nitrate groundwater mixing zone, and a report documenting the source, selection, 
background, and calculations. The document should include a full report following the 
requirements of WAC 246-272B, including a hydrogeologic report, mixing analysis, and 
additional supporting documentation and calculations for review. 

Description of the CARA Spreadsheet 

The CARA spreadsheet includes “input values” specific to the proposed project and Spokane 
County selected values. These values are used in calculations for assessment of hydraulic 
loading and nitrate concentrations. The bottom of the CARA spreadsheet provides an 
assessment of the inputs. 

Input Values 

The “input values” provide specific information about the proposed project. 

• Parcel lot size. The lot size is the area of the parcel for the facility as recorded by the 
Spokane County assessor. If there are multiple facilities on the parcel, then the 
wastewater volume is the sum of the flow from all of the facilities. No distinction is being 
made for the location of the facility and on-site septic system on the lot. 
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• Recharge value. The rate of recharge is the amount of inches per year of rainfall that 
infiltrate into the ground surface below the root zone. The lowest value for recharge 
within the parcel boundary and the Spokane County supplied map should be used. 

• Wastewater volume. The wastewater volume is the rate of wastewater flow anticipated 
from the facility. Standard references should be cited such as Ecology’s Orange Book 
and Wastewater Engineering: Treatment and Reuse by Metcalf and Eddy. If additional 
supporting information for the calculation of the wastewater volume is available, it should 
be provided as part of the application package. 

• Drain field area. The minimum drain field area should be based on WAC 246-272A-0234 
design requirements--soil dispersal components for drain field area (subsurface soil 
absorption system) requirements and standard references. 

• Soil type. Soil types are soil textural classifications ranging from gravels, coarse sands, 
medium sands, fine sands, silts, loams, and clays. The texture, structure, compaction 
and other soil characteristics should be determined using normal field and/or laboratory 
procedures such as particle size analysis. Soil type is required by WAC 246-272A and 
the permit application for an on-site septic system. 

Spokane County Values 

Spokane County has selected representative values for Spokane County for multiple 
parameters. These values should not be changed for the CARA spreadsheet. If there is 
supporting information to change these values, an additional modified CARA spreadsheet may 
be submitted as part of the application package. 

• Total nitrogen concentration in wastewater. This is the concentration of TN in the effluent 
measured at the end of the pipe before it enters the drain field. While the concentration 
of nitrogen varies in effluent, Spokane County has selected a representative value 
(IDEQ 2002; USEPA 1980a; UW 1978). The value assumes 100-percent conversion of 
all nitrogen forms to nitrate; nitrate is measured as nitrogen. The CARA spreadsheet 
uses a value of 45 mg/L nitrate-N. 

• Soil denitrification. Denitrification in the soil can reduce the amount of nitrates that reach 
groundwater. The amount of denitrification is difficult to quantify and depends on several 
variables, including soil carbon, soil moisture, soil temperature, and soil pH. In general, a 
coarse, well-drained soil will have less denitrification than a fine poorly drained soil. The 
CARA spreadsheet uses a value of 10 percent denitrification (WDOH 2011). 

• Nitrate concentration in precipitation. Precipitation in Washington State contains a small 
amount of nitrates from both natural and man-made sources (WDOH 2011). The CARA 
spreadsheet uses a value of 0.24 mg/L. 

Assessment 

The assessment portion of the CARA spreadsheet includes comparison of the calculations from 
the proposed project with assessment of hydraulic loading and nitrate. 

• Hydraulic loading. The hydraulic loading checks that the drain field area is greater 
than the required minimum drain field area based on sizing criteria established in 
WAC 246-272A. 

• Nitrate. This is a check that the TN concentration from the drain field and the parcel 
is less than 10 mg/L nitrate-N. This value is the groundwater quality standard. This is 
the value in soil water at the top of the upper-most aquifer (this value does not 
include groundwater mixing). 
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Summary Discussion 
This recommended approach, requiring a completed CARA spreadsheet, is based on scientific 
data and analyses, is protective of sensitive groundwater and surface water, provides a 
consistent review method for Spokane County, and should facilitate a relatively straightforward 
submittal for the applicant. The proposed approach includes two options for additional 
documentation which allows an adaptable approach for site specific conditions and/or specific 
project proposals. These options provide a means for an applicant to work with Spokane County 
beyond the CARA spreadsheet; however, the additional documentation does require the 
applicant to provide more information for Spokane County’s review to support deviations from 
the CARA spreadsheet. Nitrate concentration less than standard at the groundwater interface 
was selected as protective of groundwater quality. Selection of a nitrate-N concentration of 10 
mg/L is based on the drinking water quality standard. 
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Attachment C: CARA Stakeholder Committee 

Introduction 
Spokane County undertook a review of SCC 11.20.075 with an emphasis on a technical 
assessment of this rule. The stakeholder engagement elements of the project included a survey 
of interested parties, development of a CARA Review Committee, periodic updates to interested 
parties, and opportunities for interested parties to provide comments. The CARA Review 
Committee included approximately ten stakeholders that represented a variety of viewpoints 
and interests. The Committee participated in four meetings at key points during the project, and 
was asked to: 
 
• Share perspectives. 
• Provide feedback on the technical aspects of the CARA review. 
• Provide comments and suggestions relating to draft recommendations for CARA standard 

revisions. 

CARA Survey 
Spokane County began a review of the CARA non-residential wastewater rule requirements in 
August 2012. At the beginning of the review process, a survey was developed to gather input 
from interested parties.  The CARA survey was sent to 137 individuals representing a variety of 
community groups and organizations. In some cases survey recipients forwarded the survey to 
additional individuals who responded. A total of 39 individuals responded to the survey. The 
responses represented the following affiliations (note that some respondents indicated more 
than one affiliation).  

• 10 - Homeowner, rural  
• 8 - Other  
• 7 - Federal or State agency  
• 6 - Local agency or district  
• 5 - Consulting engineer, planner or scientist  
• 4 - Homeowner, urban  
• 4 - Commercial development  
• 4 - Non-governmental conservation group  
• 2 - Land use attorney  

 
Responses to the survey is summarized in the document CARA Survey Responses, October 
22, 2012 (attached).  

CARA Review Committee Meetings 
Four meetings were held with the CARA Review Committee. Meeting agenda and summary 
notes are attached (meeting notes for the fourth meeting to be held on May 14, 2013 will be 
added to this document). 
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CARA Review Committee  
February 20, 2013 Meeting Summary 

Meeting Attendees 
Committee members that attended the meeting: 

 Steve Davenport**, Spokane County Building and Planning 

 Lloyd Torgerson, Torgerson Properties 

 Ned Wendle, Mead School District 

 Guy Gregory, Washington State Department of Ecology 

 Steven Holderby, Spokane Regional Health District 

 Eric Meyer**, Spokane Regional Health District 

 Jeanne Barnes, Spokane Association of Realtors 

 Jim Harakas, GeoEngineers, Inc. 

 Bryce Robbert, Avista Utilities 
** alternate committee member 

County staff and consultants that attended the meeting: 

 Bruce Rawls, Spokane County Utilities 

 Rob Lindsay, Spokane County Utilities 

 Mike Hermanson, Spokane County Utilities 

 Mike Murray, HDR Engineering 

 Michael Kasch, HDR Engineering 

 Sarah Hubbard-Gray, Hubbard Gray Consulting 

 Stan Miller, Inland Northwest Water Resources 
 
Members of the public that attended the meeting: 

 Doug Greenlund, City of Spokane, Environmental Programs  

Welcome and Introductions 
Sarah Hubbard-Gray, the meeting facilitator, welcomed the committee members and asked everyone to 

introduce themselves.  

Sarah provided a reminder about the CARA Review process and milestones.  Then she explained that the 

goals of the meeting are to 1) provide an overview of the draft Tech Memo 4 and associated CARA 

recommendations, 2) gather feedback and input from the committee members, 3) provide an 

opportunity for discussion relating to the recommendations, and 4) prepare the committee members to 

provide written comments on draft Tech Memo 4 by Friday March 1st.  

Sarah asked if there were any comments or clarification on the December 12, 2012 CARA Review 

Committee meeting summary. No comments were provided. 
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 Suggestions related to the administrative CARA standard recommendations should be sent to 

Rob Lindsay by Friday March 1, 2013. They will be considered as the draft standard is written, 

along with responses to the CARA Survey. 

 HDR’s draft final report on the technical approach, that incorporates the information from the 

draft tech memos and address the comments provided, will be posted two weeks before the 

next CARA Review Committee meeting. All committee members are asked to complete their 

review of the draft final report before the meeting, so final comments can be discussed. 

 The County’s draft CARA standard that incorporates the technical approach and administrative 

recommendations will be posted one week before the next CARA Review Committee meeting. 

All committee members are asked to complete their review of the draft standard before the 

meeting, so comments and suggestions can be discussed. 

 The notice for the next CARA Review Committee meeting will be sent out at least three weeks 

before the meeting. It will be on a Wednesday in the afternoon, and may start at 1:00 pm to 

allow an extra hour for discussion of the administrative recommendations. 
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