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PREFACE

With the enactment of the Federal Water Pollution Control Act Amendment
of 1972 (Public Law 92-500), new national goals have been established for
the Glimination of pollution discharges into our streams and lakes. This
appendix is a part of the rcpart prepared to assist Iccal government in
satisfying State and Federal Requirements relating to Public Law 92-500.
The suggestions contained in this report are for implementation by local
interests with available assistance from other local, State and Federal
agencies. The study suggests a regional wastewater management plan for
the metropolitan Spokane urban area and provides major input to Washington
State Department of Ecology Saction 303e plaP2 for the Spokane River Basin
in Washington State. Also included in the study ire planning suggestions
for urban runoff and flood control, and the protec.ion of the area's water
cupply resources.

A3 listed on the inside front cover, documentation for this study consirts
of a Summary Report and a Technical Report with supporting Appendices A
through J.

The Technical Report surm rizcs AppendIces A throuoh J, which contain 58
individual task section reports prupatxd during the study. These task
sections are listed by title in Attachment I of the Technical Report.
Generally, the numbering of appendix task sections reflects the following
system:

Stvdy Task Type of

S-ctions * Study Activity

3C'r Data Colle~tion

400's Data Evaluation and Projection

500's Identification of Unmet Needs

600's Development of Alternative Plans

700's Evaluas.ion Comparison and Selection
of Plans

800's Institutional Arrang.mentj

Pages within -,ach appendix are numbered by task secrior,, as illustrated
below:

701.2 - 45

T- , inIetiipg ubr
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INTRODUCTION

The objective of this section is to create an inventory of all

existing liquid waste sources it the study area and to evaluate the quan-

tity and quality of these waste sources at the present time. The sources

of wastewater to be inventoried and evaluated include sanitary sewage,

industrial wastes, urban runoff, agricultural wastes, soil erosion, and

leachate from solid waste disposal. Table 1 lists these general catego-

ries and shows how they have been further subdivided for analysis in this

study. The pollution patential from soil erosion, solid waste disposal,

agriculture and urban runoff are covered in separate subsections but are

summarized herein.

Wastewater sources are inventoried recognizing the present dis-

posall that isto surface waters, groundwaters or land. This is not

meant to imply that these sources are permanently fixed to the present

ultimate disposal but rather to summarize the present impaLt. Subsequent

analysis considers alternative disposal for all sources in seeking an opti-

mum solution.

This section does not include an evaluation of the chemical and

biological constituents of natural rainwater washoff from undeveloped land.

The simulation model addresses this subject.

There are no definitive records of the quantity and quality of

most uncollected waste sources such as runoff or infiltration from agri-

cultural lands. Also there are significant data gaps in the records of

many operating entities. One of the objectives of this section and its

separate subsections is to fill these data gaps with estimates of quanti-
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ty and quality to arrive at a total wastewater evaluation for the study

area. Where estimated data are used they are identified to distinguish

them from recorded data.

312-2



DOMESTIC AND INDUSTRIAL WASTES TO
CITY OF SPOKANE SEWAGE TREATMENT PLANT

Volume of Waste Flows to City of Spokane System

General. Four recent reports for the City of Spokane have

addressed the analysis of waste flows to the City of Siokane sewage col-

lection and treatment facilities. These reports are the source of much

of the data and data summaries cited in this subsection. The four re-

ports are as follows and are cited as indicated.

Citation Description

Esvelt (1972) Esvelt & Saxton/Bovay. 1972. Action
plan, Spokane wastewater study.

Bovay (1973) Bovay Engineers. 1973. Report on
additions and modifications to the
wastewater treatment plant.

Bovay (1974a) Bovay Engineers. 1974. Proposed
system for user charges and industrial
cost recovery.

Bovay (1974b) Bovay Engineers. 1974. Report on
excessive infiltration/inflow.

The components of the total sewage flow which arrives at the

sewage treatment plant include the following:

1. Domestic sewage from residences.

2. Sanitary sewage from the normal complement of commercial,
public service and transient populations found in any
city.

3. Air conditioning cooling waters from residences, commer-
cial, service and transient facilities.

4. Process and cooling water wastes from industry.

5. Sanitary sewage flow from Industry.

312-3
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6. Infiltration.

7. Urban runoff.

The objectives of this subsection are to present in sumary

form the quantity and quality of the dry weather components of the total

waste flow, that is, of items one through six above. None of these com-

ponents are directly measured and recorded. The overall total sawage

flow as it reaches the sewage treatment plant is recorded and totalized.

The above cited reports contain estimates of come of the components and

an evaluation or check of others by difference from the total.

The data needs of this report are slightly different from

those in the cited reports. The cited reports are directed toward pro-

viding information toward improvements to the City collection and treat-

ment system. This report has, as an additional need, the requirement to

develop a useful basis for projecting flow and quality data for areas out-

side the City for which there are no records.

Total Wastewater Flow. The total wastewater flow as recorded

at the treatment plant includes the dry weather flow components plus

that portion of the urban runoff which can be handled by the plant.

Since there is no measure of the urban runoff component, compilation of

annual and monthly averages which include days of rainfall are meaningless

in the evaluation of the dry weather flow components. Bovay (1973), in

Exhibit 11-4, shows a complete one year record of recorded flows for 1972.

This graph clearly shows the distortion of the record caused by urban

runoff entering the plant in both overstatement and understatement of flow.

A rainfall event causes a rise in plant flow to the range 50 to 60 mgd at
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which point the entire flow is bypassed so that the recorded flow drops

01: to 10 mgd, the least reading on the recorder, although the actual plant

throughput is zero.

The total year record does show that there is a distinct trend

in the dry weather component from the order of 25 mgd in winter months to

30 mgd or more in summer months. This "summer" regime extends from mid-

April to mid-September. Bovay (1973) gives 27.3 mgd as the yearly aver-

age observed dry weather flow. The range of dry weather flows is from

minimum days of approximately 19 mgd to maximum days of approximately 40

mgd.

The available data for developing a breakdown of the recorded

total flow into its components are the identifiable industrial component

and the identified infiltration inflow. These components are discussed

first, following which an analysis is made which develops a synthesis of

the flow components on an annual basis.

Industrial Waste Component. Under the provisions of EPA re-

quirements for User Charges and Industrial Cost Recovery* an industrial

user is defined as any nongovernmental user falling in Divisions A, B,

D, E and I of the Standard Industrial Classification Manual, 1972 but ex-

cluding those whose wastes are "primarily segregated domestic wastes or

wastes from sanitary convenien es." 1ovay (1974a) is prepared in response

to this definition. Bovay (1974a) indicates that there are 493 candidates

for classification as "industrial user" in accordance with the aboe defi-

*Federal Register, Volume 38, Number 161, August 21, 1973. Subsection

35.905-19.
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nition. From this candidate list, 71 are selected for recommendation

to be included in the cost recovery program.

Division I of the Standard Industrial Classification (SIC)

covers "services" and includes businesses which are not normally con-

sWdered industry in the sense that they produce process waste waters.

It is the inclusion of businesses in Division I that swells the candi-

date list in Bovay (1974a) to 439 and from which most of the deletions

were made to arrive at the recommended list of 71.

The flow data sumnarized in Bovay (1974a) are derived from

city water use records augmented by private well supplies where appli-

cable, converted to a work day basis rather than a calendar day basis.

Due to the specialized purpose of Bovay (1974a), the sumaries

are not abstracted directly. Rather, a recapitulation is made 'sing

data from Bovay (1974a) and backup data furnished by Bovay for the pur-

pose of this report. Table 2 is compiled listing the largest industrial

waste sources and includes but is not limited to those industries listed

by Bovay (1974a). Table 3 is a compilation of industries from Table 2

which are deemed to contribute significant process waste flows. Busi-

nesses whose flows are essentially sanitary wastes such as hotels, hospi-

tals, schools and commercial establishments are excluded. The flows

shown in Table 3 are estimated average calendar date flows. Note that

23 listed industries have or have had waste discharge permits. Table 3

also shows the estimated components of each industrial flow by segrega-

tion of sanitary, cooling and process portions.

Table 3 indicates that the major industries with process wastes
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contributing to the city sewer system include a total of approximately

3.2 mgd cf which only about 3 percent is sanitary flow and, therefore,

can be neglected in compiling a balance between components. From a pol-

lution load standpoint it is significant that approximately 750,000 gpd

or 25 percent of the major industrial component is waste cooling water.

Bovay (1973a) indicates that there are numerous small indus-

trips in the food processing field and others that, although small indi-

vioually, represent a significant flow. An allowance is mane for these

small industries not specifically identified in arriving at a total in-

dustrial flow component of 3.5 mgd.

Infiltration Inflow Component. A significant dry weather infil-

tration and inflow to the Spokane sewage collection systems has been iden-

tified and reported in Bovay (1974b). These identified dry weather in-

flows are all in the sewered area south of the Spokane River, as might

be expected, since the only large portions of the sewer system not in dry

highly permeable soils are south of the river. The identified inflows and

infiltration as reported by Bovay (1974b) are estimated to be a minimum

of 1.7 mgd and as high as 3.8 mgd.

Bovay uses the words inflow and infiltration to recognize that

there are two types of nonsewage flow invading the system in dry weather.

One type is grourdwaLer ,hich caters through poor joints and cracks in

pipe and manholes and is comonly designated infiltration. The other

type, which is unusual, is the deliberate connection of springs, streams

and swamps for the purpose of drainage and has been termed inflow. The

infiltration quantities are estimated to be more or less coistant all year
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but the inflow quantities are probably strongly seasonal. The infiltra-

tion-inflow data in Bovay (1974b) do not represent a full year of sam-

pling but are limited to December 1973 through May 1974. Hence, the

seasonal variation is unknown.

There are other suspected dry weather non-sewage additicns to

flow such as basement pumpage in the downtown area at high river stage.

These have not been specifically identified or measured.

The collection of streams, sptings and swamps into the combined

sewer system is an historical fact that is not expected to be changes un-

less it proves cost-effective to do so. Therefore, although these inflow

sources are identified, some of them may remain as dry weather flow com-

ponents in the future.

Summer flow from single pass heat exchangers in air condition-

ing equipment in major commercial buildings is not regarded as or included

in the infiltration inflow study, Bovay (1974b).

Identificatification of the Domestic Component in Previous

Reports. The refer2nced reports have presented increasingly detailed ef-

forts to identify the domestic sewage component of the total sewage flow

reaching the treatment plant. The most recent and the one which has had

the benefit of the industrial analysis in Bovay (1974a) and the infiltra-

tion inflow in Bovay (1974b) is shown in Bovay (1974a) as follows:

Dry Weather
Component Flow, mad

Estimated Infiltration-Inflow 8.50
Estimated Industrial 4.25
Estimated Industrial Commercia 2.75
Domestic 14.00

Total to STP in 1973 29.50

312-8
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From the domestic breakdown at 14.0 mgd, the per capita con-

tribution is calculated at 76 gpcd based on 55,000 services and estima-

ted 3.5 persons per service. (The setjice population developed from

55,000 services and 3.5 persons per service is 192,000 persons which is

in excess of the 1973 City population estimated at 173,000.)

The figure of 8.5 mgd for infiltration-inflow is retained from

development in Bovay (1973) and carried over after the completion of the

infiltration inflow report which identifies a maximum of 3.8 mgd. This

apparently indicates an opinion on Lhe part of the report writers that

substantial infiltration-inflow exists that has not and cannot be speci-

fically identified.

The 8.5 mgd figure is developed in Bovay (1973) as follows:

The equivalent per capita 4ater use from metered city records is compu-

ted at 137 gpcd including water used by industry and commercial customers.

This computation is made for the time of year when there is no landscape

irrigation. Sewage flow is estimated at 82 percent of water use making

the equivalent per capita sewage flow 113 gpcd. For a sewered population

of 166,000, a dry weather flow of 18.8 mgd is developed. Comparison of

the total dry weather flow based on water use at 18.8 mgd with the ob-

served 1972 average flow of 27.3 mgd indxcated an unacr7-"nted increment

of 8.5 mgd which was designated infiltration.

Synthesis of Flow Components. Typical winter STP flow rates for

extended periods without rain average around 26.0 mgd on week days and

22.5 mgd on Saturdays and Sundays for a week-long average of 25.0 mgd.

If average industrial flows are taken at 3.5 ngd and identified winter
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infiltration-inflow at 3.5 mgd average then the net domestic plus com-

mercial (which includes so called "dry" industry) is 25 - (3.5 + 3.5)

- 18 mgd. For a service population of 166,000, the per capita equivalent

is 108 gpcd. The gross per capita including industrial is 130 gpcd.

A typical July week day without rain gives STP flows of 32

mgd and weekend flows of 27.5 mgd for a week-,long average of 30.7 mgd.

If the average industrial flow is taken at 3.5 mgd, the summer infiltra-

tion-inflow at 2.0 mgd, and the domestic plus commercial at 18 mgd, then

the accounted flows total 23.5 mgd. This would appear to indicate a sum-

mer extra water flow of 30.7 - 23.5 - 7.2 mgd. The composition of this

extra summer flow is probably divided between single pass air condition-

ing heat exchangers, excessive irrigation runoff which reaches storm-

water inlets and additional domestic use.

A flow recorder was installed at the interim treatment facility

for Northwest Terrace by the consultant for the purpose of collecting

data on the largely residential component of sewage flow. The results

indicate per capita flows of the order of 90 gpcd. This appears to

be in substantial agreement with the results developed above, which gave

108 gcd including commercial and 130 gpcd including industry and commer-

cial.

Based on the foregoing analysis, a 12 month dry weather flow

pattern is synthesized in Table 4 and compared with the actual recorded

sewage treatment plant flows for 1972-73. The synthesized total dry

weather flow for the year is 27.68 mgd as compared with the measured

total of 28.98 mgd. This indicates an average stormwater flow passing
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through the treatment plant of 1.30 mgd or 475 mg per year. Actually,

more stormwater passes through the plant and less dry weather sanitary

since, when stormwater is reaching the plant, some sanitary is being

displaced through overflows. If the rough approximation is made that

the apparent storm water quantity arriving at the plant is actually

double since an equal volume of dry weather sanitary was displaced to

overflows, a result is obtained which is in very close agreement with

that shown in Esvelt (1972). The results are compared below:

Annual Flows, Million Gallons

Per Above Per Above
Without Adjusted for
Adjustment Displacement Eavelt (1972)

Dry weather sani-
tary flow 10,103 9,628 10,040

Storm flow through
treatment 475 950 920

Total Plant Flow 10,578 10,578 10,960

Untreated sanitary
to overflows -- 475 160

The annual average for the residential plus commercial is

21.3 mgd which yields an annual average per capita of 128 gpcd. This

includes the additional summer flow increment.

The above derived value for the per capita residential com-

mercial component represents the probably maximum which can be devel-

oped from the available data. The probable minimum value would result

from adoptIng the 8.5 mgd infiltration-inflow of Bovay (1973). The

minimum value would be 94 gpcd annual average including the excess sum-

mer component or 78 gpcd for a winter dry weather average. The range

312-11
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of values is sumarized below:

Per Capita Residential-
Commercial Plow, gpcd

Probable Probable
Maximum Minimum

Annual Average 128 94

Winter Dry Weather 108 78

When compared with the values found for the largely residential North-

west Terrace and with other cities having plentiful low cost water, the

probable maximum values appear to be the more valid.

Quality of Raw Waste Flows to City of Spokane System

Total Flow Quality. The data sources for quality of raw

sewage arriving at the City sewage treatment plant are: (1) the file

of plant operating records, (2) a survey made by EPA in 1970 and 1972,

(3) a special sampling and analysis for nitrogen and phosphorus only by

an independent laboratory, and (4) a raw waste survey by Bovay in con-

nection with pilot plant studies in 1973 (Bovay, 1973).

The raw sewage data available from plant records include the

following:

Frequency of
Parameter Reporting

1. Temperatura Daily
2. Dissolved oxygen Weekly (approximately)
3. BOD Biweekly (approximately)
4. pH Daily
5. Suspended solids Each week dy
6. Turbidity Irregular

Bovay (1973) shows that the plant BOD records prior to July 1972 are of

questionable accuracy and that similar precautions are necessary regard-
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ing suspended solids prior to January 1973.

The EPA raw waste surveys were conducted on two dates, Septem-

ber 19, 1970 and September 18, 1972, and included COD, BOD ard suspended

solids.

The special analyses of nitrogen and phosphorus content were

run in two periods, June 1971 to April 1972 and February 1973 to April

1973. The forms analyzed were total Kjeldhal nitrogen, ammonia, total

phosphorus and total dissolved phosphorus.

The sampling and analyses in connection with Bovay pilot plant

atudies were conducted on three dates in 1973, January 24, January 29 and

February 1, and included COD, BOD, suspended solids and N and P nutrients.

All of the above described sources were utilized in evaluating

and selecting representative values in Bovay (1973). Subsequently, in

Bovay (1974a) additional data became available in the 1973 plant records

which were used to supersede the selected values from Bovay (1973) for

BOD, SS and total phosphorus. The fInal selected values from Bovay (1973)

and, where superseded, from Bovay (1974a) are summarized in Table 5.

The originally selected BOD results were 54,000 pounds per day

based on plant records for the last half of 1972. This was superseded by

a value of 51,100 from analysis of 1973 records. The originally selected

SS results were 38,000 pounds per day from plant records January through

March 1973. This was revised to 38,100 pounds per day based on the entire

year. All nitrogen data are from statistical analysis of the special

sampling by an independent laboratory. The original phosphorus results

were from statistical analysis of the data collected in connection with
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the pilot plant operation. The total phosphorus data were superseded

in Bovay (1974a) by plant record data for 1973. The original total P

value was 1750 pounds per day. The revised value is 2040 pounds per

day. Bovay (1973) also arrives at an evaluation of total grease loading,

based on plant removals, of 3,500 to 5,000 gallons per week.

Industrial Component. Bovay (1974a) develops total pollution

load for industrial and commercial components for the parameters BOD,

suspended solids and phosphorus. The industrial component is defined as

essentially the same as the categories shown in Table 3. Commercial in-

cludes commercial, hotels, motels, hospitals, schools and the remainder

of the service industry. The Bovay (1974a) risults are summarized below:

Pollution Load, Pounds per Work Day

Component OD SS P

nladustrial 21,400 14,700 320
Commercial 5,000 4,000 290

Total 26,400 18,700 610

Table 6 summarizes estinated pollution load for the industries

shown in Table 3 based on an independent calculation made for this study.

Table 6 is expanded to include other parameters than covered by Bovay.

Table 6 is in terms of average pounds of pollutant per calendar day.

There is substantial agreement for the parameters reported for industrial

in Bovay (1974a). Table 6 values for BOD, SS, and P are 20,243, 13,518

and 307 pounds per day re3pectively. When comparing, it must be recog-

nized that Bovay (1974a) is in terms of loading per work day rather than

per calendar day as in Table 6.

Residential-Commercial Component. Table 7 shows the estimated
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residential-commercial component as determined by difference, subtracting

the industrial from the total plant influent load. Table 7 also shows

the residential-commercial component as converted into per capita loading

for a service population of 166,000.

Other Sources. Urban runoff quality is treated in detail in

another subsection. One aspect of urban runoff deserves special mention

here since the pollution load does not necessarily occur simultaneously

with precipitation.

During periods of winter icing the City streets are sanded for

traffic safety. The sand placed on the streets contains salt. Occasion-

ally the temperature will hover at a range where the only snow and ice

that melts is that which has been sanded. This street runoff enters the

storm sewers and causes the influent flow at the plant to have a high

chloride ion concentration. High chloride concentrations are corrosive

to equipment and toxic to the anaerobic organisms in the digesters. Plant

operating policy requires that, when the influent chloride concentration

reaches 1,000 mg/l, the influent be totally bypassed.

Raw sewage flows to the City of Spokane exhibit characteristics

indicating the need for source control. The plant operation records con-

tain numerous references to such conditions. Table 8 is a summary of inci-

dents reproduced from this solrce.

Quality of Treated Effluent from City Sewage Treatment Plant

Present Conditions. The following data sources are available:

1. Plant operating records.
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2. EPA surveys of 9-19-70 and 9-18-72.

3. Pilot plant studies by Bovay on 1-24-73, 1-29-73
and 2-1-73.

4. Sampling and analysis by Soltero monthly from 5-6-72
to date.

5. Sampling and analysis for simulation model calibration

in this study, September 1973.

Plant operating records provide effluent quality data as

follows:

Frequency of
Parameter Reporting

1. Dissolved Oxygen Weekly (approximately)
2. BOD Biweekly (approximately
3. pH Daily
4. Suspended Solids Each week day
5. Turbidity Irregular
6. Chlorine Residual Daily
7. Total Coliform Two days per week
8. Fecal Coliform Two days per week

Table 9 presents a summary by months of flow, BOD and sus-

pended solids for the period April 1972 through March 1973.

The EPA and Pilot Plant survey data includes values for COD,

BOD and suspended solids which are shown in Table 10.

The Soltero data include a wide spectrum of parameters in-

cluding nutrients but not including the usual BOD, COD and SS. The

nutrient data are abstracted and re, 'ced in Table 11. For complete

data on all parameters analyzed see Soltero, Gasperino and Graham (1973).

The sampling period in September 1973 for calibration of the

simulation model covered the usual parameters plus nutrients and heavy

metals. The mean values from this sampling are summarized in Table 12.

For complete results at 4 hour intervals, refer to Section 607 of the
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report. Selected representative values considering all available data

sources are shown in Table 13.

3
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DOMESTIC WASTE SOURCES

OUTSIDE THE CITY OF SPOKANE

Introduction

k Communities having municipal sewage collection and treat-

ment facilities are listed in Table 1 of Section 311. The object of

the following paragraphs is to create an inventory of the available

data on the quantity and quality of the treated sanitary sewage ef-

fluent being discharged to the environment from these communities.

In the absence of specific data for each community, the objective is

to select and apply appropriate criteria that will permit estimation

of the total existing waste load from these communities.

The basic sources of data on municipal waste flous are the

following where available:

a. Monthly reports to the Department of Social and
Health Services.

b. Applications for ,TDES permits.
c. Efficiency study reports by DOE.
d. Report by Bovay, 1972, Comprehensive Water and

Sewerage Planning Study.
e. EPA Maintenance and Operation Report.

The minimum desirable data for each community includes the

following:

a. Population served.

b. Average dry weather flow,
c. Peak wet weather flow.
d. Effluent quality parameters

1. pH
2. BOD
3. Settleable solids
4. Temperature.
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Inventory

Table 14 shows the compilation of available data for the

nine communities outside the City of Spokane which have municipal

sewage collection and treatment. Additional quality parameters be-

yond the minimum are included as available. Each community is dis-

cussed briefly below.

City of Cheney. The waste load of the City of Cheney is

complicated by the variable tributary population. The permanent popu-

lation in 1970 census is 6,358. The estimated permanent population in

1972 is 6,500. The resident population of students attending Eastern

Washington State College varies through the yeai" as follows, using the

school year 72-73 as an example:

School Quarter Period Enrollment

Fall Sept. 27-Dec. 15 '72 6,775
Winter Jan. 3-Mar. 16 '73 6,465
Spring Mar. 27-June 8 '73 6,109
Summer June 18-Aug. 17 '73 3,300 (est.)

A large proportion of students, faculty and staff commutes

from Spokane and other areas outside the service area of the Cheney

sewerage system. Estimates of commuters are between 60 and 75 percent

for students and faculty and about 50 percent for staff. The estimated

full time equivalent for the average Fall or Winter quarter condition

is approximately 9,254. A figure of 8,400 is found in documents re-

ferring to this plant, presumably on a year-round basis.

The following per capita dry weather flow contributions are

developed from plant flow records and analysis of population data:
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Dry Weather Flow
Population Component Gallons per Capita per Day

Permanent residents 73
Students living in Cheney 55
Commuting students 11
Commuting faculty and staff 22

Based on the above per capita flows and the annual pattern of popula-

tion, the synthesized annual dry weather flow is estimated at 220 mil-

lion gallons or .602 mgd. The observed 1972-73 annual flow including

storm inflow events is .638 mgd. The synthesized annual flow of .602

mgd is equal to an average year round equivalent full time population

of 8,150 persons.

The flow records indicate a significant storm water inflow

concurrent with rainfall events. Prior to the 1973-74 winter season,

these peak wet weather flows were of the order 1.3 mgd. No particu-

lar concern was caused by these modest peaks. The past winter, how-

ever, with unusually heavy rains, resulted in three consecutive days

of peak flow over 4 mgd rate culminating in overflow and breaking

of one of the lagoon dikes. Subsequent investigation indicated that a

significant number of roof drains and area drains, particularly within

the college, are connected to the sanitary system.

Table 14 shows available water quality data from the plant

effluent !'ssed on plant monthly reports. There are no records of the

flow which actually reaches surface water from the treatment lagoons.

The ultimate receiving surface water is Hangman Creek via Marshall

and Minnie Creeks. In dry weather, the flow of Minnie Creek is alleged

to disappear into a hayfield. At other times it presumably reaches
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Hangman Creek.

When the last addition to the lagoons was made in 1972, the

design was based on a population equivalent of 8,400 and a BOD loading

of 1,420 pounds per day (0.17 pounds per capita per day). The lagoon

design loading is 40 pounds of BOD per acre per day.

City of Deer Park. The 1970 population of Deer Park is 1,295.

Essentially, the entire community is served by the sewage collection

system and the current tributary population is estimated to be 1,300.

Measured average daily flow for the period January 1972 through Decem-

ber 1973 is 150,000 gpd. The entimated average dry weather flow, based

on July through September 1972 is 143,000 gpd. This indicates that the

storm inflow is relatively small, however, it does not necessarily mean

that there is not a significant year round inflitration flow. The

maximum daily flow recorded is 200,000 gpd, also indicative of little

storm water inflow. The apparent per capita dry weather flow of 110

gpd is high for a small municipality, indicating possible infiltration.

Only one industry in Deer Park holds a waste discharge permit,

namely the Deer Park Creamery. The permitted flow is 7,500 gallons

per day which would be equivalent to 6 gpcd.

The receiving water is Dragoon Creek, a branch of thi Little

Spokane River. The available effluent quality data from monthly DOE

reports is shown in Table 14. The treatment facility is a secondary

plant utilizing trickling filters and has a nominal capacity of 1,500

persons according to an EPA efficiency report. The efficiency report

added no analytical data to that in the monthly reports which are in-
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adequate to evaluate performance. The report did indicate a turbid

effluent. Sludge is disposed to drying beds.

Fairchild Air Force Base. Three treatment facilities serve

the base, a main collection system and plant and two systems which

serve outlying areas. None of the data reported below is official.

All data reported are estimates of doubtful reliability.

The main collection system and plant serve an estimated

equivalent full time population of 6,700. There are believed to be

no significant industrial type flows in addition to domestic waste

flows. The average daily flow, April 1970 to Harch 1973, was 1.06 mgd

with peak flows of the order 1.7 mgd. Dry weather flow is reported to

be of the order 800,000 gpd. The apparent per capita flow of 120 gpd

is high and may include significant infiltration even in dry weather.

Winter flows are known to contain significant infiltration as distin-

guished from storm inflow. The past wet winter resulted in day long

flows of the order 1.5 mgd for extended periods.

The reported sewage strength of 222 mg/l settleable solids

and 269 mg/l BOD is high. These high levels were reported to have

been reached following the extensive installation of garbage grinders.

The main treatment p3ant is a secondary type utilizing trick-

ling filters, rated 1.5 mgd. The final effluent is disposed of by

seepage and evaporation. There is no discharge to surface waters. In

summer, the treated effluent is discharged to a lagoon for disposal by

evaporation and seepage. In winter, the treated effluent is discharged

to a drain field. The treated effluent quality is reported to be 13
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mg/1 settleable solids and 22 mg/i BOD indicating removal efficiencies

in excess of 90 percent.

The Survival School and Ammunition Storage Areas are cur-

rently served by a separate collection and treatment facility. A con-

tract has been let to constructfacilities which will permit the

separate plant to be abandoned and provide for pumping the untreated

waste to the main plant. The tributary population is highly variable

and unknown. There are no measuring devices at the existing plant.

The estimated average population is 700 or less and the flow 80,000 to

90,000 gallons per day or less. The existing plant is a secondary

plant utilizing trickling filters discharging to a non-overflow lagoon

for disposal by seepage and evaporation. There is no discharge to sur-

face waters.

The Geiger Heights housing area is and will continue to be

served by a separate collection and treatment facility. The estimated

tributary population is 1,000. No flow data are available, but flow

is estimated to be less than 100,000 gpd. The treatment facility con-

sists of two lagoons in series. Ultimate disposal is by evaporation

and seepage. There is no discharge to surface waters.

No quality data are available for either the Survival School

or Geiger Heights system. Both are assumed to be typical domestic

sanitary sewage.

.Town of Fairfield. The 1970 census population is 469. Sub-

stantially the entire town is served by the sewage collection system.

The present estimated population is 480. There are no recorded flow
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measurements. A flow measurement device exists on the downstream side

of the two lagoons which comprise the treatment facility. The flow

indicated at the measuring device, estimated at 15,000 gallons per

day, would not include seepage and evaporation losece from the lagoons.

The indicated flow is equivalent to 31 gpcd (gallons per capita per

day). Lagoon influent is estimated to be at least equal to 60 gpcd

(29,000 gpd) dry weather flow. Infiltration is reported to be a major

problem in Fairfield sewers but no measurement of wet weather flow is

available. The EPA Operation and Maintenance Report of 1972 states

that the major infiltration problem is caused by a spring drained into

the collection system.

Fairfield's treatment facilities consist of lagoons and a

chlorine contact chamber with discharge to a tributary of Hangman Creek.

It is reported that the receiving stream, Rattlers Run Creek, goes dry

most of the year before reaching Hangman Creek. Effluent quality is

not routinely measured. Only the C12 residual is monitored. On Decem-

ber 11, 1973, DOE conducted a treatment plant efficiency study yielding

the results shown in Table 15. Flow was not measured.

Town of Medical Lake. Population per 1970 census is 3529 but

this figure includes the 2,00O residents of Eastern State Hospital and

an unknown number in Lakeland Village, both of which have their own

separate sewage collection and disposal facilities. The 1972 DSHS

water facilities report gives a water service population for Medical

Lake alone of 1872 and the EPA operations and maintenance report of

1972 gives 580 homes as the sewerage service area (which at 3.2 persons
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per home checks the 1872 figure). The sewage collection system serves

almost the entire community. The estimated service population Is 1800

persons.

Medical Lake's sewage treatment facilities consist of

lagoons. Most of the year, the lagoons function as a nci-overflow

system with total inflow lost to evaporation and percolation. The

chlorination facility and effluent ditch are used only when there is

an effluent, usually about 10 days per year. The effluent ditch

carries the effluent four miles to Deep Crf.ek, a tributary of the

Spokane River.

The quantity of wnstewater is not accurately measured. The

lift station pump capacity and operating hours indicate the flow is

about 135,000 gallons per day according to the operator. The estima-

ted flow fI,,stuates from abou. 130,000 gpd during dry weather to about

150,000 gpd during peak wet weather periods. The average dry weather

per capita flow is 73 gpcd.

Available quality data appears to be limited to the

results from a DOE efficiency report of May 16, 1973 which are shown

in Table 16.

Town of Millwood. The Town of Millwood had a 1970 census

population of 1,770. The sewerage service area, however, covers only

a small part of the town, primarily the centrrl business area. Approxi-

mately 90 connections are reported. Since the service area has relatively

few full time residents, the full time equivalent population is impossible

to estimate on the basis of the number of connections alone. The service

312-254



population is estimated by the town to be 15 percent of the total popula-

tion, which would be approximately 270 persons or an average of 3 per con-

nection. The EPA Maintenance and Operation Report of 1972 gives

500 as the service population. The NPDES application shows between

200 and 500. A full time equivalent service population of around 200 is

estimated.

Both the EPA M & 0 report and the monthly reports indicate

an average flow of 10,000 gpd. The EPA figure is from one measurement

only and the monthly reports shcv the same figure every day and hence

probably do not represent measurements. Infiltration is not reported

as a problem.

The treatment facility is a packags unit, extended aeration

type, which discharges directly to the Spokane River. The plant is

rated 17,000 gpd. Effluent quality in terms of pH, dissolved oxygen

and chlorine residual are available from monthly reports. The PH and

DO are shown in Table 14. The chlorine residual is 0.6 ppm.

Town of Rockford. Rockford had a 1970 census population of

327. The entire community is reportedly served by the sewage collec-

tion system and treatment facility. A figure of 350 is reported in

the EPA efficiency report of 1972 and 367 in the 1972 DSHS water faci-

lities report. A service population of 340 is selected fTom this duta.

The Rockford treatment facilities consist of lagoo-as which

discharge into Rock Creek, a tributary of Hangman Creek. There is no

measuring device for flow entering the lrroons. There is a 60
° 
V-notch

weir at the lagoon etfluent which measures the net discharge attar losses

312-26



by seepage and evaporation. No records are kept of the flow through the

weir but the annual average is reported to be "1 1/2 to 2" depth" in the

weir. A 2" depth corrosponda to a flow of 11,200 gpd or 33 gpcd. In-

filtration is reported to be a problem during spring thaw (EPA report

June 29, 1972) resulting in flows 3 1/2" to 5 1/2" deep in the weir.

A 5 1/2" depth corresponds to a flow of 135,000.

The NPDES application gives 30,000 gpd as average flow and

80,000 gpd as peak wet weather flow. The application further states

that t.ere is zero discharge to Rock Creek for 10 months of the year

and thct lagoons overflow to Rock Creek only 2 months per year. This

Information regarding period of overflow appears to be in disagreement

with the EPA efficiency report.

There are no reported wastewater quality data for Rockford.

The NPDES application indicates 85-95 percent ROD removal.

City of Tekoa. Tekoa had a 1970 census population of 808.

Current service populations reported are 950 per EPA operation and

maintenance report of June 1972, and "over 1000" per NPDES application.

The "reported" population appears to exceed the 1970 census by an un-

justified amount. A service population of 850 is selected.

There do not appear to be any reliable wastewater flow re-

cords. The EPA report f. ,w; ?(10,C00 g~d. The few entries available

from monthly reports show 100,000 gpd. The consultant engaged to up-

date the treatment facilities estimates the average flow at 120,000 gpd.

Infiltration is alleged to be no problem.

There are no w-stewater qnalitv lurA. There are physical
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facilities for secondary treatment using trickling filters, with dis-

charge to Hangman Creek. The plant site is subject to flooding.

Currently the plant is essentially inoperable and the flow discharged

is estimated as equal to poorly operated primary treatment.

Wellpinit (Bureau of Indian Affairs). The sewerage syste

does not include the entire community. According to Woodward (1971)

the treatment facility serves 50 residents and a school population of

220 for a total full time equivalent of 80 persons.

The only estimate of flow is likewise from Woodward (1971) at

8,000 gpd. This is equal to 100 gpcd which appears to be high for a

small isolated community.

The existing treatment facility consists of package extended

aeration plant rated 7500 gpd which discharges Into a non-overflow

lagoon for ultimate disposal by seepage and evaporation. The Woodward

report gives BOD of influent as 54 mg/l and effluent 34 mg/l.

Summary

Table 17 lists all the above described nunicipal facilities

and provides an estimate of the total untreated waste load generated by

each community. The nine communities (counting the Fairchild Air Force

Base facilities as a single community) serve a total equivalent popula-

tion of 20,622 and generate a total flow of 1.87 million gallons per day.

The estimated total pollution loads in pounds per day before treatment

are: BOD-3174, N-535 and P-149. Tho most flagrant deficiency is lack of

meaningful records.
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INDUSTRIAL WASTE SOURCES
OUTSIDE THE CITY OF SPOKANE

General

There are 21 industries listed by DOE as having waste dis-

charge permits for release of their waste flows directly to the en-

vironment rather than via a municipal collection and treatment system.

These industries are listed in Table 8 of Section 311. This list can

be refined by elimination of industries no longer active and by elimi-

nation of cond'tional permits which do not constitute an active source

but rather a potential source of unspecified nature.

These discharger6 are categorized by the ultimate receiving

waters, first into those to surface waters and those to groundwater,

and secondly to refine the U:rpundwater group by potentially receiving

aquifer.

The primary available data sources for quantity and quality

of wastes are the application for waste discharge permits and the

waste discharge permit itself. These sources are referred to as the

"application" and "permit" respectively. Where the discharge is to

"navigable waters and their tributaries," a discharge permit is re-

quired fron the Corps of Engineers. The application for such permits

also provides quantity and quality data similar to DOE permits.

Dischargers to Surface Waters

Industries which discharge directly to surface waters are

listed in Table 18. There are only five industries that fall in this
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category including Soft Water Service which has plans to relocate and

discharge to City sewers.

Hillyard Processing. Hillyard Processing holds permit number

3841, which expires in 1976, for its Sullivan Road operation. The

Hillyard facility at Wellesley Road no longer creates liquid industrial

wastes due to a change in operation and is not included as an existing

or potential waste source although still holding an unexpired permit,

number 3603. Hillyard (Sullivan) discharges an average of 545,000 gal-

lons per day of treated wastes to the Spokane River at approximate

River Mile 87.1. The plant operates three shifts per day, normally on

a 5 day week, that is for 251 days per year, making the ""erage annual

flow 137 million gallons. The waste waters are from washiug of aluminum

dross. The treatment process essentially consists of settling to prevent

carryover of the dross and adjustment of pH.

The waste discharge permit contains the following limitations

on the quality of the effluent associated with a volume of flow not to

exceed 720,000 gpd:

a. Range of pH to be between 6.5 and 8.5.
b. Suspended solids not to exceed 75 mg/l.
c. Total solids not to exceed 3,750 mg/l.
d. Chlorides not to exceed 3,000 mg/i.

The application contains quality data designated as "average"

and "complete analysis." The "complete analysis" is for a grab sample

made 23 June 1971 and analyzed by ABC Laboratories. The computation

of the so called "average" is unknown but may include a "factor of safety."

The two sources are not compatible. The most recently available data, in

1974, are likewise different.
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1971 Application 1974 Data
Aver- Complete Aver-

Parameter Units age Analysis Low High age

pH 8.5 6.7 7.4 7.0
Suspended Solids Mg/1 14 3 0.9 2.8 2.0
Total Solids Mg/i 907 337 730 2792 1500
Chlorides Mg/l 661 79 288 866 400

The process is substantially unchanging so that the wide

range is not expected. The recent change in pH is the result of

treatment change as explained below. The values adopted for Table

18 are composed of the 1974 data for parameters available and

"complete analysa" data for all other parameters. In any case, the

evidence is that the performance is within the permit limits. The

actual flow reported at 545,000 gpd is 76 percent of the permit flow

of 720,000 gpd.

Experience with a fish kill in 1973 raised the issue of

toxicity due to ammonium hydroxide in small concentrations when com-

bined with relatively high pH. The observed 8.5 mg/i of ammonia nitro-

gen approaches the 10 mg/l cited by DOE as potentially fatal for 24

hour exposures. Subsequent pH adjustment has sought to keep pH near

7.0 rather than the high range of the permit at 8.5

The most significant component of the Hillyard waste flow

other than pH control is the high chloride content. Fluoride content

of 3.2 mg/l is also significant.

Inland Empire Paper. Inland holds permit number T-3835

which expires in December 1976. This permit provides for waste flows,

exclusive of cooling waters, at an average flow of 4.8 mgd and not to

exceed 5.5 mgd to be discharged to the Spokane River at River Mile 83

312-31



with the following quality limitations:

a. No visible oil oL grease.

b. pH and zinc shall be limited subject to Condition No.
7 of this permit.

c. Beginning January 1, 1973 the total waste water discharge
shall be limited to a biochemical oxygen demand (BOD) of
6 pounds per ton of pulp and 6 pounds per ton of paper
produced up to a maximum of 1400 pounds of BOD per day.
The suspended combustible solids (SCS) shall be limited
to 8 pounds of SCS per ton of pulp and paper produced up
to a maximum of 1200 pounds per day. These values are
to be an average of daily measurements for any consecutive
30 day period.

The referenced Condition No. 7 is:

The permittee shall investigate treatment and/or inplant con-
trol which will provide a total mill effluent with a pH range
of 6.5 to 8.5 and a total zinc concentration not to exceed
that of the receiving water. The mill effluent shall comply
with this criteria by January 1, 1973 provided these criteria
cannot be met without waste water treatment. If treatment is
n~cessary to comply with the pH or zinc criteria, then compli-
ance shall be achieved by September 1, 1973 for such parameter
requiring treatment. The results of these investigations shall
be submitted to the Department of Ecology by January 1, 1973.

The implementation of these conditional aspects of the permit is

shown in the following material quoted from a letter of December 15, 1972

from Inland Empire Paper Company to DOE:

"In our Waste Discharge Permit T-3835, paragraph 2(c) and 7
have compliance dates of January 1, 1973.

Paragraph 2(c) lists limitations of BOD and SCS (suspended com-
bustible solids). Our monthly reports show our history of
being within the limits on BOD, but on several occasions, over
the maximum on SCS. We have employed several methods during
the past months to reduce the amount of SCS going to our pri-
mary facility and feel we can stay within limits.

It should be pointed out that we are using extensive amounts
reclaimed fiber in the interest of the total waste reduction
concept. This is additional fiber which enters our system
and increases our total "pulp" usage.
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Paragraph 7 was answered in our August 11, 1972 letter by
notifying you of our elimination of the use of zinc in our
bleaching process by the change to sodium. Tests by outside
labs indicate no measurable amount of zinc in our effluent.
These test results will be included in our monthly report to
comply with paragraph 5."

The Inland Empire operation is continuous, 24 hours per

day 7 days per week, except for certain holidays and occasional machine

down time.

rhe permit also provides for discharge of an average of 0.8

and maximum of 1.0 mgd of cooling water.

Actual waste flow is averaging 3.3 mgd, resulting in an an-

nual flow of 1203 million gallons. (Note that there was a prolonged

strike in 1973 which resulted in a complete shutdown from June 22 to

October 17, 1973.) Included in this 3.3 mgd is approximately 1 mgd of

cooling water.

A requirement of the permit is that certain water quality measure-

ments be made. These requirements are:

1. Continuously recording meters to monitor and record:

a. pH.
b. Temperature.
c. Flow.

2. A report of the effluent characteristics is to be sub-
mitted monthly to the Department of Ecology based
upon the analysis of effluent samples composited daily
or analyses which were obtained by continuous monitor-
ing. This report shall contain the following informa-
tion for each day of operation as well as an average
for each report period:

a. Production of pulp and paper in tons.
b. Waste water flow in gallons.
c. SCS in pounds per day.
d. BOD in pounds per day.
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e. pH; maximum, minimum and average.
f. Temperature; maximum, minimum and average.

3. The total zinc in a composited 24-hour sample shall be
measured for one day each month and submitted with the
monthly report.

The average values from these reports for the period January

'72 to June '73 are reported in Table 19 and summarized in Table 18.

An application to the Corps of Engineers made in 1971 listed addition-

al parameters not covered in the required report to DOE. These are in-

cluded in Table 18 also but should be recognized as possibly being out-

of-date due to changes in process and treatment since 1971.

Keiser (Mead). Kaiser Aluminum and Chemical Corporation

Mead Works has permit number 3812 which expires August 1976. The flow

quantities given in the permit were confirmed and refined in a letter

from Kaiser to the consultant as being substantially correct estimates

of the actual flow as follows:

16,000 gpd water softener regeneration
185,000 gpd sanitary waste
2,450,000 gpd courtyard cooling sprinklers
1,780,000 gpd rectifier cooling
700,000 gpd ingot cooling.

The three components of cooling water add up to 4,930,000 gpd as com-

pared with 5,280,000 in the permit. The sanitary flow is identical

with the permit flow. The water softener flow at 16,000 gpd is less

than the 21,000 gpd allowed for process flow in the permit.

The Mead works is a continuous operation, 24 hours per day,

365 days per year. Total employees per day is given as 1710 in the

application. The process and sanitary flows are uniform throughout the

year. The cooling water use varies seasonally, only the rectifier and
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ingot cooling uses are year-round and the courtyard sprinklers are oper-

ated only May through September.

Effluent quality requirements from the permit are as follows:

2. The effluent quality of the total plant discharge shall
be limited to the following:

a. pH of 6.5 to 8.5 with an induced variation of lees
than 0.5 units.

b. No visible oils and/or 10 ppm maximum.
c. A turbidity not to exceed 5 JUT over natural condi-

tions.

3. Sanitary wastes are to receive secondary treatment and
adequate disinfection before they are mixed or discharged
with any other plant water or discharge.

Process wastes which are discharged are entirely from regenera-

tion of zeolite water softeners. These wastes are discharged without

treatment. Presumably this flow is high in chloride. There are no

chloride data for the effluent. There is no chloride limitation in the

permit.

There is a closed circuit process flow associated with a wet

scrubber to prevent air pollution from the pot line atmosphere. The

discharge of these wastes is prohibited by the permit. Kaiser indicates

that the wet scrubber system is scheduled to be replaced by a dry system

in 1974. The existing wet system results in the production of a sludge

containing calcium fluoride, calcium sulfate, alumina and carbon pro-

duced by lime precipitation. Both the lime and the sludge are covered

by the permit requirements as follows:

5. Solid wastes, including the sludges from the air pollu-
tion control facilities shall bi handled in such a man-
ner that they, or leachates from them, do not enter
state waters.
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6. Lime shall Le handled in such a manner as to prevent its

entry into a storm sewer or state water.

The sludge is disposed of to an evaporation pond. This sludge

will not be produced when the wet scrubber is replaced.

Sludge from the sanitary treatment plant is also disposed of

by drying beds.

The combined flow of untreated process waste, treated sanitary

waste and untreated cooling water are combined and discharged to Peons

Creek, a tributary of the Little Spokane River. The point of discharge

is located just south of Highway 2 (Newport) and approximately two miles

from the confluence with the Little Spokane River.

The permit requires monthly reports of the following water

quality parameters:

1. Flow
2. pH
3. Conductivity
4. Settleable Solids
5. Chlorine Residual
6. Temperature.

Summary data from the reports of t.,ese parameters for the period

May 1972 through November 1973 are shown in Table 18. Data for other para-

meters are available from a Corps of Engineers permit application of 1971

which are also shown in Table 18. Due to the changas in operation since

1971, these latter data may not be currently representative.

The two most significant parameters based on the waste sources

are chlorides and temperature. Limits are not established for either in

the permit. The average conductivity of 334 micromhos per square centi-

meter in the effluent is between the observed values for adjacent well
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waters at around 300 for the Department of Game spring and 390 for the

Wandermere spring. The high dilution of the process waste in the cool-

ing water flow would be expected to make any total change in conductivity

small. The average temperature of 20*C in the effluent indicates an

approximate 9*C rise over average well water temperatures. Water

temperatures of Peone Creek upstream from the Kaiser discharge are not

available.

Kaiser (Trentwood). Kaiser Aluminum and Chemical Corporation

has on file for its Trentwood Works an application for NPDES permit dated

August 1973. This application is in effect a temporary permit under cur-,

rent DOE procedures which give this status to applications where the

prior permit has expired and DOE has taken no action on the application

within 60 days. The prior permit for the Trentwood Works, number T-3960,

expired on February 28, 1973.

The application proposed a maximum discharge of 27 mgd and

an average of 24 mgd to the Spokane River at River Mile 86 through a sub-

merged diffuser. The following breakdown is given for these total flows:

Sanitary Wastes 4,100 5,200
Industrial Wastewater 6,198,100 7,003,853
Cooling Water Discharge 17,497,000 19,218,647
Water Incorporated into Product n/a n/a
Evaporative Loss 200,000 272,300
Other (Specify) Irrigation 100,000 500,000

TOTAL 24,000,000 27,000,000

The Trentwood operation is essentially a continuous one, 24

hours per day, 7 days per week for an average of 360 days of the year.

Total employment is of the order 2600* per day. This level of employ-

*Revised to 2600 from 2000 in application by letter to consultant.
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01 ment would indicate that the sanitary waste flow shown in the applica-

tion is not the total sanitary flow. The reported 4,100 gpd average

appears to be based on the volume of the potable water supply. It is

possible that river water is used for toilet flushing and is thus not

reported.

The source of all waters except the above mentioned potable

water supply from an on-site well is the Spokane River.

All waste waters from the Trentwood facility, including storm

drainage from roofs and parking lots, is routed through the final treat-

ment lagoon before discharge to the Spokane River through the single

river bed diffuser.

Current flow measurements are not available. Using the

application data, the net average discharge of all wastes is 23.7 mgd

or 8532 million gallons per year, exclusive of storm water. The areas

drained of storm water are unknown but are estimated at 200 acres from

aerial photographs.

The application describes the sources of pollutants entering

the industrial wastewater component as follows:

Oil "The principal sources of oil in the effluent from
the Kaiser Trentwood Plant are the remelt casting stations,
hot line coolants and aluminum washing operations. Rela-
tively minor sources are the automotive garage, air com-
pressor accumulator tank blowdown and the roll grind shop.
The hot line oil is an emulsified oil."

Approximately 750 gallons of Mobil Prosol 46 rolling oil (.re used per

day.

"Spent hot line rolling oil is processed at the new Indus-
trial Waste Water Treatment (I.W.W.T.) Facility. The emul-
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sion is broken with the addition of acid and heat. Free
oil is collected in storage Lanka and removed by outside
businesses. Water effluent from this system received ad-
ditional chemical treatment and then is discharged thru
the clarifier and :.goon for final clean-up."

Phosphate "Phosphate enters the waste water as a result of

metal cleaning operations. All phosphate bearing effluents
are collected in a common collection system and drained to
the I.W.W.T. Facility. These waters consist of lime and
poly (polyalectrolyte) additions to form a floc which drops
out in the clarifier."

Approximate quantities of phosphate chemicals reported are

50 pounds per day of Oak!te trisodium phosphate and 240 pounds per day

of Oakite poly trisodium phosphate.

Chromium "Chromium-bearing waste waters originate primarily
from the paint line, zlodizer and the conversion coating pro-
cesses. Chromium in the waste exists in two (2) ionic forms,

the hexavalent state and the trivalent state. These waters
are collected in a common collection system and drained to
the I.W.W.T. Facility. The treatment consists of reducing
the hexavalent chromium to a trivalent state. With pH ad-
justment and addition of polymers, the contaminates will
floc Out in the clarifier."

Reported use of chromium containing chemicals is 120 pounds

per day of Oakite 264 phosphoric, chromic hydrofluor acid.

The volumes of the above components waste flows are as fol-

lows, from a Kaiser letter of December 30, 1973 to the consultant:

Oil ezulsion vaste 40 gpm - 58,000 gpd
Phosphate bearing waste 160 gpm - 230,000 gpd
Chrome bearing waste 100 gpm - 144,000 gpd

TOTAL 432,000 egd

This accounts for 14 percent of the 6.2 mgd classified as industrial

waste flow as distinguished from cooling water.

There are no quality measurements available to the consul-

tant for the effluent under current operating conditions otheL than
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the table shown in the application which is reproduced in Table 20.

Available data in STORET are for the period September 13-14, 1972 when

two separate discharges were operating.

For an evaluation of DOE concerns and limits, the only

available source is the expired permit. The permit focused on the

following parameters:

1. Temperature

Allowable Induced Temperature
Temperature of Receiving Increase Outside the Dilution
Wn'ter Measured at a Point Zone Below Either the South or
Abave the South Outfall West Outfall

32' - 36' 4o
36' - 46' jo

46' - 61
o  

2'
61' - 64' 10

64' and above 0'

2. Chromium

"A chromium removal system shall be installed, which shall
result in a maximum allowable instantaneous concentration of
chromium of 0.2 ppm, with a total discharge of less than 3.5
lbs/day. Furthermore, the wastewaters will contain no measur-
able hexavalent chromium."

3. Phosphorus

"A ph,)svhorus removal system shall be installed,.. .the waute-
water. shall contain an average phosphate concentration of
less than 0.03 ppm.

4. Oil

"A new oil recovery system will be installed which will re-
sult in a wastewater containing no visible oils with a
maximum instantaneous concentration of 10 ppm."

5. Coliforms

"A chlorine contact chamber will be added to the domestic

sewage treatment facilities. This chamber will provide for
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15 minutes contact time at peak flow or 1 hour contact time

at average flow, whichever is greater."

Comparison of the above requirements with Table 20 indicates

the following:

1. No check can be made on temperature compliance since
the river temperature above and below the outfall are
not given.

2. The total chromium level at .04 mg/l is below the in-
stantaneous limit of 0.2 ppm but would result in 8.0
pounds per day which exceeds the daily limit of 3.5
pounds per day. The .01 mg/l of hexavalent chromium
is 10 times greater than normal spectropotometer li-
mits of 0.00. ng/l.

3. The phosphate level at 0.30 mg/l exceeds by 10 times
tha stated limit of 0.03 mg/l.

4. The oil level at 3.7 mg/l is less than the required
instantaneous maximum of 10 mg/l but exceeds the re-
quired average of 1.5 mg/l.

5. No coliform data are reported.

The expired permit contained the follotng requirements for

monitoring .id repnrting:

"A report is to be submitted each month to indicate the fol-
lowing maximum and average effluent characteristics: pH,
total chrome, grease, total solids, daily volume, temperature
and phosphates."

Soft Water Service. Soft Water Service Company held expired

permit number T-3939. The applic..tion made prior to issuance of permit

T-3939 is available, but there does not appear to be a subsequent NPDES

application.

Soft Water Service (SWS) is located in the City of Spokane

and discharges its sanitary waste to the City sewer system, but dischar-

ges its process waste directly to the Spokane River. The point of dis-
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charge is between the Monroe Street Dam and the Monroe Street Bridge.

p4 It is understood that SWS plans to relocate to another site within the

City sometime in 1974 or 1975. The expired permit called for elimina-

tion of the direct discharge to the Spokane River and diversion of the

process waste to the City sewers. This has not been done but it is

understood that the relocated SWS plant will discharge process wastes

to the City sewers.

The permit calls for a discharge volume not to exceed 35,000

gpd. The plant is supplied from the City water system whose records

indicate an annual use of 10 million gallons which is equal to 27,500

gallons per calendar day or 40,000 gallons per work day, 5 days per week.

The process waste flows are primarily from regeneration of

water softeners, but there is also regeneration of deionizer media. No

treatment is provided for the softener regeneration waste in which the

significant pollutants are chloride salts of calcium, magnesium and so-

dium. The application indicated use of 3000 pounds per day of sodium

chloride. The deionizer regeneration wastes are treated by passing

through a calcium carbonate filter Cor pH control o! acid and caustic

flows.

The permit contained no specific discharge requirements or

monitoring and reporting requirements.

An analysis of the waste flow was made August 21, 1973 by the

City staff, with results as follows:
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Parameter Units Concentration

Grease mg/i --
Suspended Solids mg/i 637
Chlorine Demand lb/mg --
BOD mg/i *
pH 9.2
COD mg/l *
PO4 mg/i 4.1
Total Solids l.66%

The flow at time of test is not recorded. The observed 1.66% total

solids, less City Water solids or approximately .20% makes net addi-

tion 1.46%. This is equal to 4900 pounds per day i, a flow of 40,000

gallons. Considering that the actual flow is unknown, this is reason-

able agreement with the stated use of sodium chloride, at 3,000 pounds

per day, which converted to calcium chloride would be 4000 pounds per

day.

Spokane Industrial Park. Spokane Industrial Park (SIP) is a

privately developed and operated industrial park on the site of the

old U.S. Naval Supply depot east of Trentwood. The facility is owned

and operated by Washington Water Power Company and leases sites to

sixty four tenant industries. The sanitary and industrial waste

flows from these tenants are collected and treated for discharge in a

single system.

The majority of the tenants have no process wastes, only sani-

tary sewage. The total estimated population is 3500 employees per day.

Four tenants have industrial waste discharge permits. These are:

*Salt content of waste interfered with test.
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Permit Expiration
Name Number Date

A-N Manufacturing 3482 12/15/75
Columbia Lighting 3065 10/10/73
General Aluminum Corp. 2990 6/19/73
Suntex Veneer 3955 4/10/77

The Chembond Corporation is located in SIP and has a waste

discharge permit. The Chembond Corporation is not included in the above

list because its industrial waste flows, which are entirely uncontamina-

ted cooling waters, are discharged to dry wells rather than to the SIP

system. See discussion under dischargers to land and groundwater.

The Spokane Industrial Park itself does not hold a DOE waste

discharge permit and has not made application for an NPDES permit. SIP

has made application for a permit from the Corpc of Engineers under

Section 13 of the Rivers and Harbors Act-of 1899. To avoid duplication

of paper effort, Section 13 applications are being given recognition

under current DOE procedures as an interim permit. This application is

referred to below as the Corps application. The Corps application was

made in June 1971 so it cannot reflect current conditions, since the

existing treatment plant was completed in December 1971.

The Corps application reports an expected average daily flow

of .545 mgd and the expected discharge quality for a broad spectrum of

parameters. However, the reported quality was based on analysis made be-

fore the existing treatment facilities were completed. More recent data

for the period September 1972 are available from STORET. Where available,

the more recent data are shown in Table 18, otherwise the data in Table

18 are taken from the Corps application.
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The waste flow of .545 mgd is not in agreement with average

daily water use reported at 1.9 mgd in 1971.

An EPA inspection was r :de on June 27, 1972 which reports an

average flow of .6 mgd. No analyses were made. The effluent was reported

highly turbid.

Following are descriptions of the operations of those tenants

holding waste discharge permits. In all cases, the sanitary wastes are

to be discharged to the SIP system. Hence, the discussion is restricted

to industrial flows other than sanitary.

A-M Manufacturing has a permit to discharge not in excess of

21,500 gpd to the SIP sewei system. A-N Manufacturing's wastes include

those from irrigation equipment manufacture and zinc plating operations.

Their application gives a breakdown of the total flows as follows:

Average gpd Maximum gpd

Industrial Processing 11,040 .14,000
Cooling Water 4608 7,500

15,648 21,500

The plant normally operates 2 shifts per day for 260 days per year. This

would make the average annual flow approximately 4.1 million gallons.

Requirements of the permit include the following:

"2. Concentrated chemical solutions from the muriatic acid
tanks are to be disposed of in such a manner as to prevent
their entry into a State waterway. At no time are these
concentrated chemical solutions to be discharged to any
sewer system.

3. No waste solvents are to be discharged to any sewer system.

4. Overflow rinse waters from the metal plating line shall be
discharged to the Spokane Industrial Park sewers. The com-
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bined effluent from the metal plating line rinse watef tanks
shall not exceed the following concentrations:

a. A pH range between 6.5 and 8.5;
b. 3.0 parts per million of zinc or .5 pound per day;
c. Less than 0.5 parts per million of cyanide.

5. Chemical sludges or sludges containing oils, or sludges have-
in high or low pH values must be disposed of in such a
manner as to prevent their entry into a State waterway."

The permit also has the following monitoring and reporting

requirement:

"6. For each day of operation of the metal plating line, daily
samples of the plant effluent shall be tested for the fol-
lowing parameters: zinc, cyanide, and pH. The results of
those tests shall be submitted to the Department of Ecology
on a monthly basis. The data upon which this report is
based shall be made available for inspection and study by
members of the staff of the Department of Ecology upon re-
quest."

Columbia Lighting, Incorporated holds permit 3065 which expired

October 10, 1973. There is no record of a subsequent reapplication or a

renewal. The expired permit was for a discharge not to exceed 432,000

gallons per day to SIP system. Limitations specified in the permit are

for pH between 6.5 and 8.5 and total chrome less than 1 mg/l. The permit

also contains prohibitions and precautions regarding materials not to be

discharged to the SIP system, including chemical and oil sludges, paints,

thinners and solvents. Unspecified dip tank ch-micals are to be neutral-

ized before discharge to SIP. The monitoring and reporting requirements

are for monthly reports showing results of daily pH measurements and

biweekly total chrome.

Geaeral Aluminum holds permit 2990 which expired June 19, 1973.

No reapplications or renewals were found. This permit was for 200 gpd
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of uncontaminate cooling water to SIP system. The permit prohibits dis-

charge to the SIP system of quench tank solids, metal plating wastes,

chemical and oil sludges.

Suntex Veneer holda pcrmit 3955 which is currently valid and

will expire in 1979. The permit provides for discharge not to exceed

74,000 gpd to the SIP system. There are no stated requirements for the

quality of discharge except indirectly by prohibition of discharge of

wood solids and glue. The permit also prohibits the discharge oi un-

contaminated cooling water, requiring that such flows be discharged

to storm sewers. Hence, it is not clear what pollutants, if any, are

expected in the discharge to the SIP system. The application by Suntex

indicated that the flow breakdown was 49,000 gpd of industrial process-

ing waste and 25,000 gpd of compressor cooling water, matching the total

of 74,000 in the permit. If the cooling water is excluded, however, the

net waste to the SIP system must be 49,000 gpd maximum. Following is

the list of chemicals used as shown in the application. The resin (glue)

is prohibited from the discharge and it is not known which of the re-

maining chemicals have potential for appearing in the discharge.

Chemical Scientific Quantity Used Per Day
Brand Name or Actual Name Average Maximum

Mogul CE-105 Morpholine & Cyclohexaline 1 1/2 qts
Mogul CE-171 Phosphate & Lignosulphonate 3#
Mogul CE-15 Sodium Sulphite & Ligno-

sulphonate 2#
Chem Bond Cerax 303 Phenolic Resin 2100# 2800#
FMC Grade 100 Soda Ash 180# 240#
Pennwalt Liquid Caustic Soda 50% 690# 920#
US Borax 5 Mol Granulated Borax 18# 24#
764 EDTA 1/4 #
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Dischargers to Land or Groundwaters

Industries which discharge to land for disposal by evaporation

or by percolation to groundwater are listed in Table 21. These industries

are further classified into those which discharge into the surface of the

primary Spokane Valley aquifer and those which disch'arge to other land

surfaces throughout the study area. There is an expired permit to Simmons

Egg Farm which would fall in this category, but it is not listed since the

business no longer operates.

Discharges to the surface of the primary aquifer are listed in

Table 22 and discussed below.

ASC Industries holds waste discharge permit 3872 which expires

in 1976. The permit, which provides for discharge not in excess of

90,000 gpd, specifically calls for disposal of both waste flows and

cooling waters by means of drainfields on the plant site. The only

quality limitations are prevention of excess solids carryover and oils

to 10 mg/l or less. The application form indicates that the flow is

primarily cooling water at an average rate of 45,000 gpd and that the

business is highly seasonal, being carried on in conjunction with the

irrigation season. Sanitary wastes for an average of 35 employees per

day are disposed of by septic tank. The relation of the septic tank

drainfield to the industrial waste drainfield is not known.

Ace Concrete holds permit number 3693 which expires June 1976.

The permit covers discharges up to 75,000 gpd to either a lagoon or

abandoned gravel pit for ultimate disposal to groundwater by seepage.

No quality requirements are specified but the discharge is limited to
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plant operation (sand a.d gravel washing) waters and non-toxic and non-

putrescible material. The application indicates that the 75,000 gpd is

an average flow figure and that the operation is seasonal, being limited

to 160 to 200 days per year.

Acme Concrete has expired permit number 2908. The not to ex-

ceed flow is 10,000 gpd to be disposed to gravel pit areas. The appli-

cation indicates that the waste flow is settled wash water and that the

operation is seasonal to the extent that the level of operation is very

low in winter months.

Central Premix holds permit number 3879, which expires

October 1976, for their Ft. Wright operation. Central Premix also has

ready-mix facilities at two other locations, Division Street and Yardley,

where sand and gravel wash wastes are also disposed of by lagooning.

These operations do not appear to be part of the peLmit. The permit

provides for discharge not to exceed 322,640 gpd to a lagoon or gravel

pit for ultimate seepage disposal. The permit mentiuns that the ulti-

mate point of disposal by seepage is the Spokane River but, since the

route is necessarily via groundwater, this discharger is classified as

groundwater rather than surface water oriented. The application shows

that the average flow is 288,000 gpd from sand and gravel washin8 and

that the operation is seasonal, ranging from 197 to 220 days per year.

Observations of the lagoon indicated a very turbid brown discharge.

Chembond Corporation has expired permit number 2826. Chembond

is a resin manufacturer located in the Spokane Industrial Park. The

permit provided for discharge of up to 108,000 gpd of uncontaminated cool-
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Ing water to dry wells rather than to the SIP sewer system. The applica-

tion indicates that the average discharge of cooling water is 36,000 gpd.

Ideal Cement holds permit number 3869 which expires September

1976. The permit provides for discharge of up to 9,600 gpd of uncontami-

nated cooling water to a dry well on the site. Discharge of process

waters to the dry well are prohibited. The application indicates that

the average flow is 4,800 gpd.

Kaiser (South Head Works) has changed function since the issu-

ance of permit 3129 which expired February 7, 1974. The current status

was described to the consultant in a letter from Kaiser Aluminum and

Chemical Corporation dated March 7, 1974. The following is quoted from

the referenced letter: (The letter is in answer to number questions

from the consultant. Where the question is not self-evident from the

answer, the question is inserted in parentheses.)

'"ead South Plant

Note: The Mead South Plant is now occupied primarily by R.A.
Hanson Co., a heavy construction equipment manufacturer.
Kaiser operates one coke kiln on the site and provides
domestic and cooling water supply. The following answers
pertain to Kaiser's operation and the on-site Hanson
operations.

1. Average number of employees including number reported by
R.A. Hanson:

DayNight Swing

115 3 8

2. Product Production Rate

Calcined Fluid Coke 225 TPD Avg.
Heavy Construction Equipment Not applicable
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3. Water Use Gallons Per Day
Average Maximum

Domestic Service 1,000 1,500
Cooling Water 311,000 413,000

Total 312,000 414,000

All figures are estimates and no seasonal fluctuation
is known.

4. No process wter other than cooling water is used and
there are no water treatment facilities.

5. There is no recycling and no future plans for re-
cycling.

6. There are no solid wastes generated by the calcina-
tion operation. Set-age is treated in a small activa-
ted sludge-type treating plant. Solids from the sew-
wage plant are disposed of in a sludge bed.

7. There are no process liquid wastes except cooling
water and no treatment is provided.

8. None. (Treatment facility serves how many employees?)

9. Waste water volume estimate: Average 644 MGPD*--
includes excess pump capacity flow through.

Evaporation loss estimate: Average 76 MGPD

10. None maintained. (What effluent quality testing is done?)

11. No changes anticipated. (What is anticipated production
growth?)"

The expired permit, which was for flows up to 7.7 mgd, called

for industrial wastes to discharge to lagoons. Presumably the current

flows, approximitely 7 percent of the permit level, continue to disposal

via the lagoon.

Statement 9 in Kaiser's letter is interpreted to mean that pump

*MGPD - thousands of gallons per day.
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capacity exceeds the capacity of the using equipment and that part of the

flow goes to waste without going through the equipment. Thus, the actual

flow to the lagoons is 644,000 gpd less the estimated evaporation at

76,000 gpd or a net waste flow of 568,000 gpd. According to the Kaiser

letter, the entire waste flow other than sanitary use is either uncontami-

nated cooling water and uncontaminated well water that bypasses the equip-

ment.

Triple "E" Meats holds permit number 3878 which expires

November 1976. The permit provides for discharge of up to 2200 gpd of

cooling and process waters to an on-site drainfield. The permit does not

contain any specific quality limitations other than a maximum of 150 mg/l

of grease. The limitations are described as follows, referring to the

process operation associated with meat packing:

"3. Floors are to be dry cleaned prior to washdown to prevent
excessive loss of grease and meat particles to the dis-
posal system.

4. Waste process and washdown waters are to be passed through
an adequate grease retention unit prior to discharge to
the drainfield. This facility is to be properly maintained
such that not more than 150 PPM of grease will be contair.ed
in the waste discharged."

The application indicates that the average total discharge is

1600 gpd composed of 1500 gpd of process ftow and 100 gpd of cooling

waters.

Dischargers to the land surface or groundwater in areas other

than over the primary aquifer are listed in Table 23 and are described

below.

Dawn Mining Company holds permit number 3216 which expires
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October 22, 1974. The permit covers the cooling and process waste dis-

charge from a uranium ore concentration facility located 3/4 mile west

of Ford in the Spokane Indian Reservation, Stevens County. A maximum

discharge of 650,000 gallons per day is permitted with the requirement

that disposal be to a lagoon for ultimate disposal by evaporation and

seepage. There are no specific quality restrictions of the discharge

to the lagoon. There is a monitoring and reporting requirement for

weekly pH readings on Chamokane Creek below the mill, with the further

stipulation that pH below 6.5 is to be reported immediately.

According to the application, the lagoon is located approxi-

mately 1000 feet from the south bank of Chamokane Creek. Plant opera-

tion ic non-seasonal and averages 300 days per year. Daily consumption

of chemicals for average production of 2500 pounds of ammonium diuranate

is given as follows:

Average Use
Chemical Per Day

Sulphuric Acid 25 tons
Ammonium Nitrate 1 ton
Liquid Ammonia 1 ton
Calcium Hydroxide 15 tons

Average process water use is given as 514,000 gallons per

day plus 28,800 gpd of cooling water for a total of 542,800 gpd. No

data are available on the quality of effluent to the lagoon. (1)

Northwest Tungsten holds permit number 3915, expiring November

1976, for discharge of 9,600 gallons per day to groundwater in connection

with production of 50 tons per day of tungsten ore. The location is in

the Blue Grouse Mountains in the upper Dragoon Creek watershed. The

(1) Subsequent to completion of this section, there was news of the
proposed reopening of the Sherwood Mine, an uranium mine also
or. the Spokane Indian Reservation.
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operation is seasonal, being open only 160 days per year berween May and

December. The system is described in the application as being essentially

a closed cycle. Water used in th. mill is discharged to a settling pond

from which water is recycled through the mill. The net discharge Is the

seepage loss from the settling pond. The quantity 9,600 gpd is inter-

preted as being the net system loss to seepage. An analysis of the water

in the settling pond is not available.

Rockford Grain Growers had expired permit number 2875 for dis-

charge of 1000 gallons per day to groundwater. The application indicates

that the wastes are generated from washing truck and storage tanks

and application equipment for handling fertilizers and agricultural chem-

icals. The operation is indicated to be seasonal, being from 60 to 120

days per year.

The nature of the fertilizers and agricultural chemicals

listed in the application are as follows:

Ammonium fertilizers containing phosphates, nitrates,
and sulfur.

Liquid urea.
Potash.
Herbicides and insecticides, primarily phenoxy and organic

phosphate types.

The permit required zil tank and tank yard washing wastes

and spoiled batches of chemicals or toxic chemicals be discharged to a

lagoon. The application indicated that ultimate disposal from the

lagoon was to be by seepage and evaporation. The facility is located

adjacent to Rock Creek, a tributary of Hangman Creek. Quality of the

lagooned wastes is unknown.

United Paving had expired permit number 3111 for discharge of
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not to exceed 40,000 gpd to a pond for ultimate disposal by seepage

and evaporation. The wastes flow results from sand and gravel washing

and is seasonal, averaging 155 to 165 days per year. The permit con-

tained a requirement to keep the pond dredged of fines so that seepage

will continue and )verflow be prevented.

Summary

Table 24 presents a summary of all industrial waste dischargers

other than those which discharge to the City of Spokane sewage treat-

ment plant. The industries are categorized into three groups, those

that discharge to surface waters, those that discharge to land on the

surface of the primary aquifer and those that discharge to other land

surfaces.

The most significant dischargers are to surface waters. The

total average daily flow is 31.9 mgd and it is estimated that these

flows carry 1362 pounds per day (ppd) of BOD, 212 ppd of nitrogen (N)

and 114 ppd of phosphate (P). Inland Empire Paper represents practical-

ly all of the BOD content of this group. Kaiser (Nead) and Kaiser

(Trentwood) account for most of the N and P. Kaiser (Trentwood) accounts

for 24 mgd or 75 percent of the flow volume, of which 17 mgd are waste

cooling water.

Dischargers to land surface c.i che primary .;'4fcr total 0.825 mgd

with negligi~le amoun : the primary pollutants BOD, N and P. iut

flows are either cooling waters or sand and gravel wash waters. Kaiser

(South Mead) has a small sanitary component in the much larger cooling

flow.

312-55



The industrial dischargers to other aquifers are very small in

volume except for Dawn Mining at .543 mgd. There is negligible con-

tent of the primary pollutants BOD, N and P. The Rockford Grain Grow-

ers discharge, although very small in volume, deserves notice for its

potential content of fertilizer and pesticide wastes and location in

an inbabited area.
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SANITARY WASTE SOURCES IN AREAS WITH INTERIM

AND INDIVIDUAL ON-SITE 
DISPOSAL SYSTEMS

Introduction

The study area is categorized as follows for the purpose of

compiling an evaluation of sanitary waste sources not served by central

collection and treatment facilities:

1. Areas served by interim facilities

a. Inside the City of Spokane.
b. Suburban (within the urban planning area but outside

the City limits).
c. Outside of the urban planning area.

2. Areas served by individual on-site disposal

a. Inside the City of Spokane.
b. Suburban.
c. Outside the urban planning area

(1) In communities served by a public water system.
(2) Other.

It is the objective of this subsection to delineate these areas, esti-

mate the present tributary population and estimate the total present

waste load attributable to these sources.

For the purpose of determining units of waste load represented

by individual on-site disposal and interim treatment, the urban planning

area is subdivided into the geographical unit areas as shown on Plate

312-1. The area outside the urb.1n planning area ic regarded as a single

unit.

Areas Served by Interim Facilities

Locations of interim facilities are shown on Plate 311-2 and
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are tabulated in Table 25. Note that the Fairchild APB Survival School

interim facility is listed but not included in totals since current con-

struction will phase out the interim plant and deliver the waste flow to

the main plant at Fairchild AFB. Table 25 is arranged to provide service

population totals by geographical units in which the facilities are loca-

ted.

The summary in Table 25 shows that approximately 14,500 persons

in the study area are served by interim facilities. The word approximately

is inserted to point out that firm population data were unobtainable for

many of these service areas so that the data had to be estimated. The

facilities located in each geographic unit are discussed below.

North Spokane. There are nine interim facilities in this

geographical unit servicing approximately 7142 persons both inside and

outside the City of Spokane. Approximately half of the persons served

by interim facilities in the study area are in this unit.

North Spokane represents the largest concentration of interim

facilities in the study area. Not only is this the largest concentration

but it is made up on the largest elements, both inside and outside the

City. All of the interim facilities serving more than 400 persons are,

with one exception, in the North Spokane Area. Some of the largest are:

Name Service Population

Fairwood Addition 3157
Lidgerwood (Cozza-Calkins) 1500
Northwest Terrace 900
Whitworth College 1200

Fairwood Addition is operated by Washington Water Power who also

provides water service in the area. Not only does this system serve a
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significant population, it is associated with an extensive collection

system serving an area of single family dwellings. The service area

is outside the City and north of a suburban area served by individual

on-site disposal. The service area adjoins the south bank of the Lit-

tle Spokane River. The service population equivalent includes schools

and comercial.

Lidgerwood or Cozza-Calkins facility is located in the south

half of the tongue of City land between Division and Nevada Streets

north of Francis Avenue. It is the largest interim facility inside the

City limits. Approximately 1500 persons are served by the lagoons which

were placed in service in 1972. The planned capacity of the system is

2300 persons.

The next largest interim facility in the City is the Northwest

Terrace plant. This plant is located at the west city limits above

Riverside State Park and the Spokane River, north of Francis Avenue.

The facility is reported to serve 900 now and is to serve an ultimate

population of 1800. See below for revised present service population.

Northwest Terrace is an extended aeration plant with disposal to the

Spokane River. Northwest Terrace and the Police Academy are the only

two interim plants that discharge to surface waters.

A recording device was installed at the effluent wcir of the

NorthwesL Terrace treatment facility from June 14 to June 25, 1974 to

obtain some representative flow data for a suburban area. The results

are summarized as follows:
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Average daily flow 67,092 gpd
Instantaneous peak 246,816 gpd
Instantaneous minimum 7,776 gpd

A house count of the service area from aerial photographs in-

dicates 212 dwellings. This gives a service population of 742 persons

at 3.5 persons per dwelling unit. The estimate of 900 appears to be

too high. The calculated average contribution is 90 gallons per capita

per day. The service area is new and essentially all residential. The

indicated per capita flow then is representative of residential dry

weather flow with little, if any, infiltration.

Whitworth College is outside the City near the northeast edge

of Five Mile Prairie and is located in a residential area served by

individual on-site disposal.

The North Spokane geographical unit contains all of the interim

facilities inside the City of Spokane except the Spokane Police Academy.

In addition to the interim facilities listed in Table 25, there are two

interim facilities currently under construction inside the City limits

in the North Spokane area. These new facilities are known as Pacific

Park and Sundance Hills. The interim facilities inside the City are sum-

marized in Table 26.

In addition to Lidgerwood and Northwest Terrace, described above,

the other interim facilities in the City requiring a brief description are

Panorama Terrace and the two facilities under construction.

Panorama Terrace is located on the southeast corner of Five

Mile Prairie and serves only 18 persons but the area is reported to have

potential for 210. Topographically, Panorama Terrace drains to an area
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outside the City presently unsewered and served by individual on-site

disposal.

The two interim facilities under construction in 1974, Paci-

fic Park and Sundance Hills, are in the northwest extremity of the

City between Five Mile Prairie and the Spokane River. Both areas drain

toward the river which is separated from the City limits by unincorpora-

ted area. The Pacific Park facility has an estimated ultimate capacity

of 140 persons and Sundance Hills, 480 persons.

In summary, by reference to Table 26, the present population

served by interim facilities inside the City is 2425 of which 2418 are

in the North Spokane unit. The remaining 7 are accounted for by the

Police Academy near the west end of Felts Field.

Peone Prairie. There are no interim facilities in this unit.

Spokane Valley, Near. The next largest concentration of in-.

terim facilities is the Near Valley unit with 3628 persons so served.

Here, as contrasted with North Spokane, there are 29 facilities involved,

all relatively small, for an average of 125 persons per facility indLca-

ting limited collection systems associated with each. The facilities

are closely clustered in some parts of the Near Valley. There is a clus-

ter of 5 in the vicinity of Sprague Avenue and University Road and another

cluster of 7 in the vicinity of Broadway Avenue and Bowdish Road. The re-

mainder are scattered throughout the unit. Most of the interim fa-ili-

ties in the Near Valley unit are located in the midst of. large areas served

by concentrated individual on-site disposal.

Spokane Valley, East. The East Valley unit contains si:c facili-
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ties serving 1713 persons, an average of 286 per interim facility, in

widely scattered locations. In contrast to the Near Valley unit, most

of the interim facilities in the East Valley unit are isolated and not

in the midst of areas served by individual on-site disposal.

Moran Prairie. The Moran Prairie unit contains only three

interim facilities serving 330 persons. Glennaire Terrace with 270 per-

sons represents most of the service population and is isolated from the

area served by individual on-site disposal which is concentrated in the

southeast corner of the City and due south of the City boundary.

Southwest. The Southwest unit contains only two facilities

totaling service for 1,098 persons, 1030 of whom are in Geiger Heights,

a housing development operated by Fairchild APB. Geiger Heights is

relatively isolated, in the vicinity of Hallet Road and Grove Road. The

nearest significant concentrations of other heusing in the urban planning

area are about three miles away.

West Plateau. The West Plateau unit contains only one facility

now that the Survival School facility is being combined with the Fairchild

APB main plant. This single facility serves a mobile home park in Airways

Heights. Airways Heights, approximately 5 miles west of Spokane and 2 miles

east of Fairchild AFB is a community of approximately 1197 persons served

by individual on-site disposal, except for the 68 served by the interim

facility at the mobile home park.

Outside the Urban Planning Area. The seven interim facilities

which are outside the urban planning area units described above serve 474

persons. In general, these facilities are so remote and so small indivi-
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dually t1at they have little potential for near future incorporation in

other systems. They are not "interim" facilities in the sense of being

temporary solutions pending incorporation in a larger contiguous or sur-

rounding system. Five of the seven facilities are for institutional use

and only two serve residences.

In summary, the population served by interim facilities in the

urban planning area are shown in Table 27.

Areas Served by Individual On-Site Disposal

The estimated total population of suburban geographic units

shown on Plate 312-1 are tabulated in Table 28. Also shown in Table 28,

to complete the service populations in the urban planning area, are the

service population of the sewered area of the City of Spokane and of

Fairchild AFB.

The populations shown in Table 28 are developed from S1ATS

zone and district populations as developed for population allocation in

Section 402 interpolated to 1973. To further break down the populations

in the geographical units between those served by individual on-site faci-

lities and those served by interim facilities, the interim facility service

populations by geographical unit from Table 27 are inserted in Table 28 and

the on-site service population subsequently determined by difference.

There is no known compilation of housing served by individual on-site dis-

posal. Table 28 shows that there are almost 79,000 persons served by in-

dividual disposal in the urban planning area.

Areas Within the City. Only an estiimated 3164 persons Oh
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individual disposal are located within the City. These areas are

concentrated in three locations, the northeast corner of the City in

the North Spokane unit, the southeast corner of the City in the Near

Valley unit and the southwest corner of the City in the Southwest unit.

Of the 1160 shown to be in the North Spokane unit, approxi-

mately 900 are accounted for by the area in the northeast corner of

the city. This area is separated from the rest of the City by the

Burlington-Northern railroad yards and topographically drains to the

northwest, away from the central collection system. The remaining 200

are scattered through the northern edge of the City where the topography,

in general, has begun to slope north away from the central collection

system. Note that almost all of the City population in the North Spo-

kane unit, other than the northeast corner, is served by interim faci-

lities.

There are 1526 persons allocated to the Near Valley unit in

the southeast corner of the City. This part of the City is traversed by

a swale that drains in a northwesterly direction, taking the natural

direction of drainage outside the city and away from the central sewered

area. The natural drainage is to the Spokane Valley east of the City.

The 478 persons allocated to the Southwest unit are in the

southwest corner of the City west of Hangman Creek and, in general, south

of 17th Avenue. These unsewered areas are substantially lower than the

sewered areas to the north and are naturally tributary to Hangman Creek.

Suburban Areas Outside the-City. There are 78,608 persons out-

side the City but in the suburban area who are served by individual dis-
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posal systems. The largest concentration is in the Spokane Valley with

a total of 56,492, 50,519 of whom are in the Near Valley unit, that is

west of Sullivan Road. The remaining 5,973 in the East Valley unit in-

cludes all those from Sullivan Road to the State line and around both

Newman and Liberty Lakes.

The next largest concentration is in the North Spokane unit

which includes 14,332 persons. The greatest concentration is immediate-

ly north of the City limits and east of Five Mile Prairie.

Similarly, the concentrations in the Moran Prairie and South-

west units, totaling 1854 and 1394 respectively are adjacent to the

City limits and adjacent to unsewered areas of the City.

Of the 2364 persons in the West Plateau unit, approximately

700 are in and around the community of Airways Heights, There are no

other large concentrations.

The Peone Prairie unit accounts for only 534 persons. These

appear to be widely scattered without any significant concentrations.

Outside the Urban Planning Area there are two categories

served by individual on-site disposal, communities served by a public

water system and all others. The population of communities outside the

urban area served by public water systems and using individual disposal

are listed in Table 29. The total population in this category is approxi-

mately 1992.

Individual homes, motels, and resorts make up the category not

served by public water supply and using individual disposal. The popula-

lation in this category is not enumerated. The individual population units
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are so small and so widely scattered that they have no possibility of

becoming elements in any centralized plan. Furthermore, there is no

direct method for estimating this population.

There are only seven communities out of 31 outside the urban

area that involve 100 or more persons. None contains over 300 persons.

Refer to Plate 311-3 for location of these communities. There are three

significant groupings. Jne, along the shores of Long Lake just north-

west of the urban planning area, contains four communities totaling 322

persons. A second group of five is also located on Long Lake, but fur-

ther northwest in the vicinity of Tumtum. This second group contains

208 persons. Another group of four is between Colbert and Chatteroy,

north of the urban planning a,-ea hnd contains 104 persons. The remainder

are widely scattered through,.ut th: study area, from Diamond Lake in the

north to Latah in the south .nu weastwar te.the gorse west of Little Falls

Dam.
I

Summary

Table 30 suanArizes the e-u* ration of interim and individual

service populations including those outside the urban planning .ra.

This total count shows that there are over 95,000 persons iA the service

area using interim or individual on-site disposal. Of these, 84 percent

or 80,000 use individual disposal and 16 percent or 14,400 are served by

interim facilities.
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Evaluation of Waste Load Represented by Flows to Interim and Individual
04 Disposal

There are no flow or quality data representing these services

specifically. The flows and quality must be estimated from data from

sewered systems, where available, and from the literature. Unit values

have been selected for flow, BOD, total N, Ortho P and total suspended

solids as shown in Table 31. Table 31 also shows the application of

these unit flow and quality parameters to the populations served to ar-

rive at estimated waste loads of the raw sanitary flows. For the study

area as a whole, the estimated flow to interim and individual disposal

2,466 million gallons, or an average of 6.6 mgd. This flow is the equi-

valent of dry weather flow without infiltration for a sewered system.

Over 97 percent of this flow and the associated pollutants are associa-

ted with populations living in the urban planning area.
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4t SUt,(ARY OF WASTE SOURCES

Scope

The foregoing portion of this section presents detailed

data on waste sources in the following categories:

1. Sanitary flows to tbe City of Spokane STP.

2. Industrial flows to the City of Spokane STP.

3. Sanitary flows to communities other than the City
of Spokane having collection and treatment facili-
ties.

4. Industrial flows which discharge to the environ-
ment other than through the City of Spokane STP.

5. Sanitary flows to interim and individual on-site
disposal facilities.

Separate subsections contain det,.iled data on the potential

for wastewater flow from the following sources:

1. Leachate from solid waste disposal.

2. Nutrients carries by soil erosion.

3. Nonpoint and point sources associated with agriculture.

4. Urban runoff.

The purpose of this summary is to combine the findings from

this section and the listed subsections to provide an overview of waste

sources for the study area.

The subsection on solid waste disposal shows that there is

negiigible threat to surface waters from solid waste disposal practices.

There is some potential for groundwater pollution but the threat cannot

be evaluated quantitatively. Therefore, there are no figures for solid
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waste leachate in any of the summary tables. Similarly, the subsection

on agricultural sources, other than soil erosion, shows that there are a

few minor threats to surface and groundwater, none of which are quantifi-

able. Therefore, there are no figures for these small indefinite poten-

tials in the summary tables. A brief su-nary description of the pollu-

tion potintial from these sources is included at the close of this sum-

mary.

The waste sources associated with soil erosion and urban runoff,

although not directly measured for this specific area, are quantified by

correlation. These results are included in the summary tables.

The basic summirization data are included in the following

tables which are discussed below:

Table
Number Title

32 Summary of Untreated Waste Sources

33 Summary of Waste Flows Currently Reaching
Surface Waters, Annually

34 Summary of Waste Flows Currently Reaching
Surface Waters, June Through September

35 Summary of Net Discharges to Surface Water
Assuming Spokane to Have Secondary Treatment
and Phosphorus Removal, Annual, and June
Through September

36 Summary of Waste Flows to the Surface of the
Primary Aquifer

Total Wastewater Generation

The total average daily wastewater generation for the study
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area, including all sanitary and industrial sources, is 70.9 mgd. This

total does not include urban runoff. Of the 70.9 mgd, 34.1 mgd or 48

percent is of sanitary origin and 36.9 mgd or 52 percent is from indus-

trial sources.

The sanitary component, which includes not only residential

flows but sanitary flows from commercial, hojpital, hotels, service and

other sources, is made up of 24.18 mgd to the City of Spokane STP, 1.87

mgd to other municipalities with collection and treatment facilities,

1.22 mgd to interim facilities and 6.81 mgd to individual on-site dis-

posal. Thus, the flows to the City STP represent 71 percent of the study

area sanitary flows. Ninety seven percent of the interim facilities are

located in the urban planning area and 97.5 percent of the individual on-

site disposal units are in the urban planning area. Therefore, the total

sanitary flow within the urban planning area represents 32 mgd or 94 per-

cent of the study area total.

The industrial flow component is dispersed to the environment

by four principal routes, through the City STP, through the Spokane

Industrial Park STP, by individual facilities to surface waters and by

individual facilities to land disposal. Only 3.5 mgd or less than 10

percent of the fluw is to the City STP. Thp pollution load associated

with this flow is, as discussid below, proportionately much more signi-

ficant. The 3.5 mgd to the City STP includes approximately 25 percent

uncontaminated cooling water and 5 percent sanitary wastes. The 31.36

mgd of industrial flow that reaches surface waters through individual

disposal is dominated by four industriew, all of which have large quanti-
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ties of cooling water in addition to their process wastes. These indus-

tries are summarized below:

Average Annual Basis
Cooling Water

Total Flow Component
Industry mgd mgd

Hillyard (Sullivan Road) .545 --

Inland Empire Paper 3.297 1.000
Kaiser (Mead) 3.500 3.310
Kaiser (Trentwood) 24.000 17.497
Other .027 --

TOTAL 31.363 21.807

This shows that 70 percent of the average annual industrial waste flow

individually discharged to surface waters is made up of cooling water.

Industrial waste disposal to land at 1.39 mgd is made up of

two components, one of .825 mgd to the surface of the primary aquifer

and 0.564 mgd to other areas. The dischargers to the primary aquifer

are all in the urban planning area. The dischargers to other land sur-

faces are remote from the urban planning area. Of the total flow to

the surface of the primary aquifer in the urban planning area, more than

two thirds is represented by the Kaiser South Mead discharge of 0.568

mgd which is almost entirely cooling water. Other flows in this category

which are all or predominantly cooling water include Chembond Corporation

at 0.036 mgd, Ideal Cement at .005 mgd. The remainder are predominantly

sand and gravel wash waters. Therefore, this category includes a total

of approximately .60 mgd of cooling water out of a total of .825 mgd or

73 percent.

The industrial dischargers to land surtaces in remote areas are

widely scattered. From a quantity standpoint, Dawn Mining at 0.543 m~d
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accounts for 97 percent of the total .564 mgd.

Relatively little is known of composition of the flows to the

Spokane Industrial Park STP except that the flows include all of the

sanitary wastes from the sixty four tenant industries, most of which have

no process flows. The cooling water content is unknown and assumed to be

negligibly small.

The other major waste bearing flow component shown in Table 32

is urban runoff flows which are collected in City of Spokane combined and

separate storm sewers and discharge to the Spokane River. No attempt has

been made to evaluate other urban runoff flows collected by the few

county storm sewer systems and by the numerous dry wells which percolate

into the surface of the primary aquifer. An annual discharge of 2430 mil-

lion gallons from 20,000 served acres is the estimated present urban run-

off discharge to the Spokane liexu,

For comparison with other flows expressed as an average daily

flow, this annual discharge is equal to 6.66 mgd spread over 365 days.

That is, the sewered urban runoff from the City is estimated to be approx-

mately 27 percent of the dry weather sanitary discharge from thesame

area. A very rough estimate could be made of the presently uncollected

urban runoff associated with areas served by individual on-site disposal

on the basis of this percentage. On this basis, the uncollected urban

runoff would be equal to an annual average flow of 2.0 mgd.

The total study area waste flow without urban runoff as shown

in Table 32 is 70.93 mgd. Adding the estimated collected and uncollected

urban runoff, the study area total bacomes 79.59 mgd of which 8.4 percent
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is presently collected urban runoff and 2.5 percent is uncollected, for

a total of 10.9 percent collected and uncollected urban runoff.

If industrial cooling waters are put into a separate category

from other industrial waste flows, the summary breakdown of waste flows

in the study area shows that sanitary sources are the major pollution

bearing flows.

Average Annual Percent of
Component Flow, mgd Waste Bearing

Sanitary, all sources 34.08 71.5
Industrial waste bearing 13.57 28.5
SUBTOTAL, WASTE BEARING 47.65

Industrial cooling water !.3.28

TOTAL 70.93

If this same comparison is made for sanitsry, industrial and

urban runoff flows presently reaching surface waters, that is excluding

all flows presently going to land disposal, the sanitary flows are still

the predominant waste bearing flows:

Average Annual Percent of
Component Flow,_m~d Waste Bearing

Sanitary to surface waters 26.01) 57
Industrial waste bearing to

surface waters 12.78 28
Urban runoff to surface

waters 6.66 15
SUBTOTAL, WASTE BEARING 45.49

Industrial cooling flows to
surface waters 22.68

TOTAL 68.17

Total Pollution Load

Table 32 summarizes the total waste load of the study area
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prior to treatment except for certain categories of industrial waste

Oi dischargers. The indtstrial flows to the City of Spokane STP are ex-

pressed in terms of the wastes as discharged to the City sewers which

is, at present, esentially untreated except for grease traps and simi-

lar minor greatment. All of the other industrial flows are as presently

discaarged to-the environment, which may be either treated or untreated.

Table 32 shows that for BOD the predominant load is in the

sanitary flows which represent 67 percent of the total. The industrial

component is next in importance at 29 percent and urban runoff follows

at 4 percent. The industries whieh are tributary to the City sewer

represent practically all of the industrial BOD load although represent-

ing less that 10 percent of the total industrial flow. The high BOD in-

side the City is due to th- prevalence of food processing type indus-

tries. Outside *S.tle City, the only significant industrial LOD load

is Inland Empire Paper.

The nitrogen and phosphorus loads follow a pattern similar

to that for BOD with sanitary sources accounting for 86 percent and 84

percent respectively of the totals, exclusive of those contributed by

soil erosion. Again, like BOD, the majority of the N and P load is in

those industries tributary to the City sewers. On an annual basis, the

nitrogen load associated %iith soil erosion is approximately 42 percent

6f the load potential from sanitary, industrial and urban ru ff combined.

The phosphorus potential represented by the annual load from coil erosion

is proportionately much lower, being less than 6 percent of the other po-

tential.
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The sanitary component that is tresently directed to interim

facilities and individual on-site disposal is a significant part of the

total sanitary waste load. These two elements of the sanitary potential

represent approximately 31 percent of the total sanitary.

Current Pollution Load to Surface Waters

Table 33 summarizes the pollution load from all tiourcee presently

reaching surface waters on an annual basis. Table 34 presnts the same

summary restricted to the months of June through September, The June

through September period is sigaificant to the performance of Long Lake

since this is the period of low flow, folluving the annual flush by high

spring flows, in which temperature stratificution and its accompanying

phenomena take place. For this reason, summaries are presented for this

period under both existing conditions &nd for conditions which assume pro-

posed secondary treatment and phosphorus removal are acthig on current

discharges from the City STP.

Tables 33, 34 and 35 are all based on an estimated division of

flows through treatment and bypassed without treatment, developed pre-

viously in this section. Thus, for both elements of flo which are nor-

mally directed to the City of Spokane STP there are two ,ntries in Tables

33, 34, and 35, one for treated flows and one for untrea:ed flows. The

estimated removals for the City of Spokane existing primary plant are

based on plant records for BOD and upon literature and private communi-

cation sources for nitrogen and phosphorus. The estimated loads and re-

movals for the three other municipal facilities that presently discharge
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s4tificant portions of their annual flow to surface waters are entirely

from literature values. Ineustrial discharges to surface water are from

Table 24, converted to annual loads.

Table 33 shows that although separate industrial flows repre-

sent 48 percent of the present annual discharge to surface waters, they

represent only 3.4 percent of the BOD, 1.8 percent of the N and 4.4 per-

cent of the P reaching surface waters on an annual bAsis. The largest

share of pollution load comes from the treated and untreated sanitary

and industrial flows directed to the City of Spokane STP; these flows

accounting for 90 percent of the BOD, 53 percent of the N and 84 percent

of the P. Urban runoff, both treated and untreated, accounts for 6 per-

cent BOD, 2.5 percent N and 2.5 percent P. Soil erosion, on an annual

basis, brings into the Spokane River an estimated 42 percent of the

total N load and 9 percent of the total P load. The impact of the three

small municipalities is negligible compared with the totals. These re-

sults are summarized below:

Percent of Total Annual Load

Component Flow BOD N P

Treated and untreated sanitary
and industrial to City STP 42.0 90.3 53.1 83.6

Treated and untreated urban runoff 10.1 6.0 2.6 2.5

Small municipalities 0.3 0.3 0.4 0.6

Separate industrial discharges 47.6 3.4 1.8 4.4

Soil brosion N.A. -- 42.1 8.9

Totals 100.0 100.0 100.0 100.0

The untreated portion of the sanitary and industrial component
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due to bypasses and overflows is not a significant proportion of the

pollutants BOD, N and P but is a very significant contributor of coli-

forms. This is not readily quantified, but it would be generally cor-

rect to conclude that every time there is a rain event which causes

overflow or bypass of combined sewage, coincident with summer flow in

the Spokane River, the coliform count in the river will exceed Class A

requirements.

Table 34 presents a summary of present loads reaching surface

waters in the June through September season. The most notable differ-

ence from the annual basis is the elimination of soil erosion as a sig-

nificant contributor. The net result is an increase in the significance

of the sanitary and industrial flows to the City system. A summary by

percent of the June-September totals is presented below.

Percent of June-September Load
Component Flow BOD N P

Treated and untreated sanitary
and industrial to City STP 45.4 91.7 85.2 91.7

Treated and untreated urban

runoff 7.5 4.6 2.9 2.3

Small municipalities 0.3 0.3 0.7 0.5

Separate industrial discharger 46.8 3.4 3.0 5.0

Soil erosion N.A. -- 8.2 0.5

Totals 100.0 100.0 100.0 100.0

Estimated Pollution Load Due to Present Flows Assuming Secondary Treat-
ment and Phosphorus Removal at City of Spokane STP.

Table 35 summarizes the expected loads that would reach sur-
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face waters on an annual and June through September basis for current

flow rates assuming the proposed improvements are made to the City of

Spokane SIP. The secondary treatment removals of BOD and N are from

literature values and P removal is taken as 85 percent, the goal set

in the proposed improvements. In this analysis, no difference in by-

pass and overflow occurrence is assumed.

On an^annual basis, this proposed improvement will reduce

the phosphorus load from the City SIP to the point where separate in-

dustrial discharges and soil erosion are 38 percent of the total P

load. But, on a June through Septeber basis, the City system remains

the principal but greatly reduced contributor at 55 percent for the

treaeed portion and 23 percent for the untreated portions. The bypassed

and overflowed discharges, although only 6.7 percent of the June-Septem-

ber flow, will contribute 23 percent of the P. The percent contribution,"

of pollutants for the June-September season are summarized bel. Be-

cause of their increased significance, the bypassed and overflowed por-

tions are listed separately:

Percent of June-September Load

Component Flow BOD N P

Treated sanitary and industrial
to Gity SIP 43.3 48.4 75.6 55.5

Untreated sanitary and industrial
to City sewers 2.1 23.9 5.6 19.0

Treated urban runoff to City STP 2.9 0.8 1.1 -

Untreated urban runoff to City
bowrs 4.6 12.4 2.4 4.8

Other municipalities 0.3 1.2 .9 1.6
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Percent of June-September Load

Component Flow BOD N P

Separate industrial discharges 46.8 13.3 3.8 55.5

Soil erosion N.A. -- 10.6 1.6

Totals 100.0 100.0 100.0 100.0

For BOD, when the City sanitary and industrial are treated to

secondary level, the untreated urban runoff component begins to have a

greater proportionate impact, but is still only 25 percent of the treated

sanitary and industrial component. The BOD content of the overflowed

sanitary and industrial component contains twice the BOD of the untreated

urban runoff.

The treated sanitary and industrial flow from the City STP re-

mains the most significant source of N at 75.6 percent.

Synthesized Phosphorus Content of the Spokane River

From the above summaries, the synthesized phosphorus enrichment

of the Spokane River by the effluent of the City of Spokane STP and its

associated overflows and bypasses is 206,000 pounds for the June through

September period and 620,000 pounds per year, both expressed as total P.

These values are equal to 1,689 pounds per day rate for the June through

September period and 1,699 pounds per day on a year round basis.

In the September 1973 sampling program, the phosphorus content

of the Spokane River upstream from the City of Spokane STP was found to

be 82.6 pounds per day average throughout the 48 hour sampling period.

Downstream from the City of , )ane STP, dLrt,, this same sampling period
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the content wap found to be 2,104.4 pounds per day average. The measured

daily enrichment was, therefore, 2,022 pounds per day. There were 6 hours

of complate bypass and 7 hours of partial bypass caused by stormwater in-

flows to the combined sewers which should make the measured phosphorus ad-

dition higher than the dry weathbr average. These synthesized values of

approximately 1,700 pounds per day appear to be of the correct order of

magnitude compared with this data.

A further check is available from the data published by Soltero

et al. (1973). Soltero gives average daily total phosphorus content of

the Spokane River above, at Fort Wright Bridge and below, at Seven Mile

Bridge, of 2.11 and 5.09 tons per day as phosphate. This converts to an

average daily addition between this station of 1,945 pounds per day or

710,000 pounds per year as P. Soltero also gives the orthophosphate con-

tent of the enrichment as 1.67 tons per day or 398,000 pounds per year.

These results also tend to confirm the synthesized values.

The synthesized enrichment for present conditions for the June

through September period at 206,000 pounds when applied to the correspond-

ing flow of the Spokane River for the same period results in an average

cuncentration of 0.016 mg/l. If the measured concentration upstream from

the City STP at 0.015 mgil per the September 1973 sampling program or the

Soltero yearly average of 0.036 are added, the total contents entering

Long Lake would be of the order .071 to .092 mg/l. This is of the same

order as Soltero's flow weighted average for Long Lake influent for total

organic plus inorganic phopphorus a 0.264 mg/l as P04 or 0.086 mg/l as P.

Making a correaponding calculation for the forecast condition

312-80



after Installation of secondary treatment and phosphorus removal by the

City of Spokane, the synthesized June through September enrichment is re-

duced to 50,000 pounds as total P or an average concentration of 0.014.

Again adding the upstream concentrations of 0.015 to 0.036 gives synthe-

sized totals reaching Long Lake of from 0.029 to 0.050 mg/l.

The forecast concentrations appear to be above the value of

0.01 m,/l given in the literature as the minimum to trigger nuisance al-

gal blooms.

With the forecast City enrichment reduced to the same order as

the apparent upstream contribution, the makeup of the upstream load be-

comes significant. The industrial contribution estimated at 11,000 pounds

for the June through September period is approximately one fifth of the

reduced City load of 50,000. It would therefore account for only .003 mg/l

of the upstrecm total of 0.015 to 0.036.

Turning again to the September 1973 sampling program, the phos-

phorus content at the stateline as the Spokane River enters the study area

is found to have an average concentration of 0.021 mg/l. From the USGS-EPA

well water sampling program, the average total phosphate content of all pri-

mary aquifer wells is found to be 0.017 mg/l. Thus, both the river water

as it crosses the state line and the ground waters which add to the river

flow have phosphorus concentrations of the same order and which are also of

the same order that appear upstream f.,om the City sewage treatment plant

outfall. The separate industrial discharges appear to make an addition

that is of the order of 20 percent of the background quality.

The estimated total phosphorus content of summer flows entering
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Long Lake under present and projected treatment conditions is approxi-

mated as follows:

Present Projected
mg/i percent mR/i percent

Influent river and groundwater .017 22.3 .017 50.0

Industrial flows .003 4.0 .003 8.8

City of Spokane STP effluent
and overflows .056 73.7 .314 41.2

TOTAL TO LONG LAKE .076 100.0 .034 100.0

Summary of Findings on Agricultural Sources

Nonpoint Sources. The only significant nonpoint sourcelnithe

study area is that associated with soil erosion from the Palouse soil re-

gion. This source is quantified and is included in the foregoing summary

tables,

Irrigation return flow to surface water is negligible. Perco-

lation to groundwater from irrigated lands is rated a moderate pollution

threat in the Spokane Valley and the Little Spokane Valley.

The most significant nonpoint threat from grazing is in actual

encrobchmenc into stream waterways by cattle. This condition is most pre-

valent in the Hangman Creek and Dragoon Creek watersheds.

Point Sources. Animal concentrations in the study area are, with

the exception of one egg producer, less than the minimum number requiring

an NPDES permit. The larger dairy concentrations are minor threats to sur-

face and groundwater, depending upon the quality of compliance with dispo-

sal guidelines being encouraged by the County Health District. The two
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largest feeder operations are located away from surface waters. In

general, there is low potential for significant pollution from animal

poLnt sources.

Summary of Findings on Solid Waste Disposal Sites as Potential Pollu-
tion Sources

General Municipal Sites. The municipal solid waste disposal

sites raceiving general refuse offer moderate to low potential for water

pollution based on consideration of location relative to hydrogeologic

formation, size and rb-h.i of operation. When these characteristics are

combined with the low annual rainfall, the potential is reduced still

further,

Industrial Sites. There are five industrial solid waate dis-

posal sites of which three are located on the glacial outwash gravels

over the primary aquifer: Kaiser Mead, Kaiser Trentwood, and Spokane

Industrial Park.

The gravel pits over the primary aquifer are particularly vul-

nerable to pollution potential and the primary protection must be in

exclusion of materials with putrescible, toxic or bacterially contamina-

ted properties. The Spokane Industrial Park site which is in a gravel

pit is rated at moderately high potential. The Kiaser Trcntwood site,

which is not in a pit, is rated at mcderate. No data are available on

the Kaiser Head operation.

Demolition Sites. All four of the sites which receive demoli-

tion wastes are in abandoned gravel pits over the primary aquifer and

two of the pits extend into the groundwater. All gravel pits are highly
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vulnerable, and those that extend into the water table could not have a

higher potentiul. The demolition sites rely on control of the materials

placed for pritection of the groundwater. All four sites and particularly

those two extending below groundwater are rated as having high pollution

potential.

Septic Tank ?umpage Sites. This material has high pollution

potential from oxygen demand, taste and odor, chemical and bacteriological

aspects. Thu septic tank sludge disposal sites are licensed and controlled

by the Spokane County Health District.

None of the five specific septic tank sludge sites is over the

primary aquifer. The only site to have received some septic tank sludge

that is over the primary aquifer is the City's Indian Trail site. The

po1luticn potential from present septic tank disposal sites is rated low.
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TABLE 1

WASTE SOURCES CATEGORIES

1. Domestic Wastes

a. To community sewerage facilities

1. City of Spokane
2. Other than Spokane

b. Not on community sewerage facilities

1. Discharge to surface waters
2. Discharge to groundwater

2. Industrial Wastes

a. On City of Spokane system
b. Not on City of Spokane system

1. Discharge to surface water
2. Discharge to groundwater

3. Urban Runoff

a. Discharge to combined sawer systems
b. Separate stormwater systems

1. Discharge to surface waters
2. Discharge to groundwater

4. Agricultural Wastes

a. Diffused or nonpoint sources

1. From irrigated cropland
2. From dry cropland
3. Soil erosion
4. From pasture operations

b. Point sources

1. Animal concentrations
2. Agricultural processing
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TABLE 1 (continued)

5. Miscellaneous Han-Created Wastes

Solid waste leachates
Air pollution fallout
Construction disturbance
Animal pet wastes

6. Natural Waste Sources

Vegetation decay
Animal decay and waste
Erosion sediments
Mineral leachates
Rainfall
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TABLE 3

COMPONENTS OF THE INDUSTRIAL WASTE FLOW
TO CITY OF SPOKANE SEWERS

Average Daily Flow, gpd
Domestic Cooling Process Total

Industry Flow Flow Flow Flow

Alladin 60 400 5,540 6,000
Alsco 3,850 35,330 39,180
American Bumper 30 20 250 300
Arden 300 17,050 13,160 30,510
Babyland 60 -- 2,420 2,480

Beacon Cleaners 60 -- 3,140 3,200
Bacwsr 1,050 24,325 24,325 49,700
Benewah Creamery 570 8,000 7,000 15,570
Bonanza 1,200 11,800 75,200 88,200
Burlington 30,300 -- 520,200 550,500

Carnation .2,200 11,100 11,400 24,700
Centennial (SP) 450 115,100 365,050 480,600
Centennial (TR) 2,400 -- 17,200 19,600
Central Heat 540 -- 86,460 87,000
Central Premix 290 -- 22,860 23,150

Commercial Creamery 1,110 1,800 17,950 20,860
Crystal 1,500 - 41,560 43,060
GAF 600 -- 5,920 6,520
Hallstone 120 570 110 800
Heath Eggleston 240 -- 1,820 2,060

Hillyard Laundry 180 - 2,370 2,550
Hillyard Laundry 60 -- 560 620
Hollister 2,850 -- 34,150 37,000
Hygrade 1,460 295,900 87,300 384,700
Inland Empire Bottling 1,500 - 19,600 21,100

Inland Empire Dairy. 1,200 191,000 63,200 255,400
Inland Empire Plating 380 2,540 35,080 38,000
ITT Bakery 4,200 4,490 17,310 26,000
Lilac City Laundry 300 -- 3,400 3,700
Metallic Arts 60 400 5,540 6,000
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TABLE 3 (continued)

Average Daily Flow, gpd
Domestic Cooling Process Total

Industry Flow Flow Flow Flow

Z!.Iky Way Dairy 150 18,360 1,890 20,400
Mr. Klean 30 -- 5,520 5,550
Nalleys 1,650 -- 78,250 79,900
Olympic Corn 240 -- 820 1,060
Poultry Processors 1,200 -- 150,000 151,200

Produce 750 6,050 24,200 31,000
Ralston Purina 1,500 -- 2,640 4,140
S & P Meats 1,470 17,450 8,550 27,470
Servi-Soft 90 -- 4,940 5,030
Seven-Up 2,670 4,300 50,700 57,700

Smith & Nielsen 210 -- 1,500 1,710
Spokane Rendering 660 -- 128,340 129,000
Spokane Stove 500 -- 2,700 3,200
Spokesman 54,500 27,000 40,400 121,900
Troy Laundry 330 -- 15,550 15,880

Union Pacific 1,800 -- 140,550 142,350
United Dressed Meats 1,800 4,000 90,000 95,800
U.S. Macaroni 510 -- 4,380 4,890
Victory Plating 30 67 903 1,000
Wayne Photo 630 -- 10,890 11,520

Western Bottling 430 -- 38,800 39,200
Western Soap 30 1,610 760 2,400

TOTAL 130,300 763,330 2,327,690 3,221,320

*A hyphen (--) means zero or essentially zero.

3 9
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TABLE 5

REPRESENTATIVE RAW SEWAGE QUALITY
AT CITY OF SPOKANE STP FROM ALL SOURCES

Loading Calculated Calculated
Pounds per per Capita Concentration

Parameter Day Pounds per Day
3  Mg/i

4

BOD 51,1002 0.308 221

Suspended Solids 38,1002 0.230 165

Total Kjeldahl
Nitrogen-N 5,5001 0.033 24

Ammonia Nitrogen-N 2,7801 0.017 12

Total Phosphorus-P 2,0402 0.012 8.8

Filterable Phos-

phorus-P 1,0721 0.006 4.6

Grease 4,000
1
,
5  

0.024 17.3

1
Source: Bovay (1973).2
Source: Bovay (1974a).

3
Based on service population of 166,000.

4
Based on annual average dry weather flow 27.7 mgd.

5
Based on 4,000 gallons per week at 7 pounds per gallon.

312-93



TAKEO 6

ESTIMATI POLLUTION LOAD OF li00STRI,S TR5TA08Y TO C

OaMt. Fin. bOD
S  

COD
Industry 1odu..*r Ty* Cpd MsI -_ /day M/1/ "tu

A1adin Plating 6.000 M* 0.40* 20* 1.00
Alao Lardy 39,180 a8 2"9 2.707 -85
AmericaSukper plat ims 200 a. 0.02- 20 5
AM~e Dairy Products 30,510 903- 230*8 1,51" ... *
Sda.. Laundry 2.400 430 a 19 10. 22.33-

M.-oo Cl* Cl..... 3,, 225 6.00 030 !4.14
socat. Meet Parti1 49,70n 78 310 2.015 052
U.M*0**h Dairy Fred eta 15.:70 891* 11.7. 1.71M 22*
S.OM... Meet P.,king 08.200 197 165 309 286
urlingtoa Railroad 550,500 11.1- 51.0 27.7- 127.

Cmt0M Ion Dairy Products 24.700 795 164 1.050 216
CMn*eMnIWh (ea 00hot Staro 01.8600 2.500 10.017 !900 11.633
CD*sn.MI* (TI) Ilor * 8,600 2I.0. - .01 61. I0.0
C*tral Iweatles SI.. GetMnei* 87.00 1.24. 0.90* 3.10, 2.21:
Cae.trI Po.nd. Rod1-ix Concrete 23.150 2.68* 0.68* 6.26- 1.21'

Comercial CO*My i 0 1t, Products 20.860 120 21 76 227' 32,48.
Crysta1 I* .,y 43,000 873 316 1,33 695
0.A.1. AI*M. DalpI,* 6.020 432 23.0 479 26.0
8.l1,1M, Di out 800 891* 2.869 1.791M 11.90'
Ra th 88lston tend Proc, ..Its 2,060 30 0.57 97* 1.67"

Mtllyard Lundry Laundry 2,010 131 7.04 831 17.69
Il lyard Lundry L 4*y 620 69 0.25 121 0.64*
I101ts.1. 1hMr8ce., 1calI 37.000 250 7 .2 364 112
lyir n**1 h* 6

1
*g 386.70 819 2,624 2.055 6,096'

Intend tpic.* 8 1ttli* sft Drink 21.100 100 22.8 164 28.8

2nl.4 5 .9 1 017 Dairy prodocts 255,600 1,011 2,134 1.972 6,202
ad0.0t 11. 11ate.g PLaln8 38.000 8 2.04* 20M 6.36*

ITT ok.ry Sksry 26.000 398 86.6 1.257 273
1i.aC City LaMry laundry 3.700 963 29.7 1,038 66.36
des 111,¢ Act. p18*10 6. 000 0.!0 20' '.00

Mlky We, Lm.1,y Dairy Produt 20.600 291 6,.4 609 7.28
Nt. 11,aa Car w.h ,350 3D 1.62 , 6.07'
8*0ile'' Potato Chips 7.9,00 11 343 1,2:7' 508*
Myopic C. Co. 0. 1. .060 265 2.36 779* 6.80*
Poultry rft.Pr oeso Poultry 101.200 680' 017' 761 936*

1o0r .*~e S*ply Ve*S*161* 31.000 372 148 1,6 401
Rs1ot.* pur. A.i*1 read 6,140 30 10.63 906* 31.27-
S A 1 Mnte Meet ?.hia 27.470 166 38.02 376* 85.65*

ISUO wr1.S 00e8nr 5.030 0 0 0. 0.
Sev.-7p 1oft Dri k 37,700 772 131 344 166

S.ith 6 51*1l* P1* 8 tin Sw Wa.ding 1.710 8* 0.11" 20' 0.29*

Spo.ke 1tove plt im
s  3,200 8' 0.21' 20 0.:3*Spokane* te8.i4 ene 8*n0 12,06111.6.099 31l

Spoke- New. Par ~blihor 121. 00 303* 15* 389* 3.6'Troy IaW0y foundry 150t00 460 61.0 1.222 12

0*U*o acific 1ilt*04 142.350 48.7* 37.8* 122* 140'
wette Dresed teee*s t 8* kn0 9,0800 080* .6. 761 92'
8.,S. Ha0*o -1 4,890 330 13.41 05 34.98
VicMoFy rl.t08 81at* 

6  1.000 8* 0.07' 20* 0.13'
0*w*. 1ho1o 1hoto Dsvaloplq 11,20 118 11.60 13' 12.087'

1ectors 3o1l10q Sof1 0*1,1W 39.200 690 226 1.020 334

wester0 10oap S oap .on,*Icq~ ~3 2,600 200* 4.01' 500* 10.0.

TOTAL$ 3,221,320 20,263. 62,227*

18d .016 - 8t1.i1* ( .) yre syth..d*d boed ft literature1 1 e*p* * bl, Indust0*1 s and Judgm8ent.

Flgure. nt marked with 6 asterok are fro availale recorded data.
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TABU 6

TOM LOAD ItNDST l SlIt *A14 TO CITY OF $POo ST

Watt ?arauaterat

COO Svapeodad 18o. Total KJedahl-N Phophate-P Cre. pH
mill_____ 11t, Mi 8/day Mt/I .IlgAL Ht/ I f/day ma/I O/da,

20' 1.00' 19* 0.95 -- 0.0s* 0.08' 0.0'
2.707 Wo 110 281 22.0 7.17 22.04 0.37 2,370 775 9.7

2' 0 0.05 19' 0.00" -- * ** 0 08 a 0.002' 6.9'
1,511' 5 1- 24.2' 45 2' 11.50 14.44' 3.68; 8.2'
1,00. .2.33' 84 .. 86.6' 1.79' It.) 0.647 2.370' 49' 9.1

530 74.14 138 3.48 -=* "- 22.9 0.611 10.2
2.035 tO2 47 198 75.7' 31.38. 140A 7.40 21' 10.4' 7.0
1.791' 202' l36* 17.65" 44.4' 5.79' 10 09' 1.97' 8.1'

388 296 112 42.4 20.5' 14. J' 20.46 15.8 25- 18.4' 8.0
27.7' 127' 11.1' 51.0 2.4' 0.9' 0.60' 2.55' 100. 459'

1.050 216 117 24.1 39' 8.2" 15.97 3.29 8.7
!:900 1111 1,650 4,411 49.9' 200 0.089' 0.03'

. 6.1' 10.0 5.S' 4.01' $.3' W6' 1.22' C.200'
0' 10 2.20' 8.24' 0., - 06.' 0.045'' 6.2' 1.28' 39"' 76.8r --. -- ' 0.124' 0.024'

4 227 3.4' 2 7.30 4.1' 1:41' .0 0.496 9.5

6.93 495 424 152 19.0' 6.92' 6.1 2.2W 2.370' 852' 10.2
478 26.0 152 8.27 4.0' .22' 19.6 1.07 7.8

1,791' 11. 3' 156' 0.91' 45.0' .)0' 1209 0.0 0t
7 97* 1.67' 10 0.17 * *-* 0.4 0.010 49' 0.3' 8.0

4 82' 17.69' 169 3.01 6.6 .14' 6.8 0.145 2,370' 30.4' 8.8
s 120 0.44' It 0.17 -I' -- ' 0.5 0.005 2.370 82.3' 8.8

364 112 12 16.1 85.9' 4.39a 8.84 0.37 8.0
2,055' 6.596' 622 1,355 82.0' 265.0. 8.1 26.0 25' 80.2' 7.8
164 28.9 59) 104 5.7' 1.00 1.24 0.22 9.0

1,972 4.201 852 324 50.8' 100.13' 12.91 27.5 7.8
4 20 6.3' 11. 6 12' *.' -- 0.00' 0.025' 6.9'

1.257 273 411 89.2 16.9' Sal' 11.$0 2.49 3.4
1,6) 44.34 32.8 10.12 19.1 .59 82.4 2.542 2,370. 73.1' 10.1

20' '.00 19 0.95 -* --' 0.00 0.004 8.4

489 78.26 50 8.50 14.5' 2.47' $.4 0.988 9.1
at 4.07' 863 7.54 -*' -'a 0.6 0.028 8.1

1,417' 458' 372 248 182' 1.40' 0.207' 0.18' 49 32.7 8.4
4 778 .8'* 160 1.24 -'' -*' 8.4 0.012 49 0.4' 8.8

748' 814 268' 460' 48.3' 86.1'* 10.88' 13.71' 25' 31.51' 7.6'

1.694 *38 733 880 11.5' 2.96' 4.84 1.07 49' 12.7' 7.7
90' 31.27' 92 3.21 08.0' I 07' 4.8 0.848 49' 1.7' 9.4

274' 85.45' 884 42.14 32.2' 7' 6.5 .89 25' 3.7' 8.2
0' 5' 44 1.85 -- ' *-- 0.8 0:004 7.4

344 164 10 4,81 7.4' 3.53' 8.76 0.80 8.6

I. 20' 0.29' 19' 0.27' -- ' -' 0.00' .001' 7.0
2,992 3,521 2,327 1,001 40.6' 43.7' 7.37 7.93 100' 107.5' 7.1

20 0.533 ' W8 0.01' a ' 0 0.002*
389' 396' 151' 5 8* 19.) 19,4' 7.79' 7.92'

1.222 842 327 45.0 11.) 8.0' 22.9 3.04 2.370. 314' 11.1

122' 145' 48.7' 57.9' 1.5' 8.8' 2.1' 2.93 50' 51.4'
741' 592' 345' 292' 68.8' 54,95' 80.84* 8.69' 21' 200' 7.8'
858 ,498 3M 1.98 12.3' •5' 1.1 0.009 49' 2.0' 0.8

20 0.17' 89' 0.16' *. 0.0 0.0007' 6.9.
134' 12.7' 6 0.58 -- a .- 8.5 O.82 7.6

1,020 334 29 9.49 6.1' 2.0' O.T 0.26 9.0
500 10.0' 200' 4.01 20.0' .4' 7.590' 152'

42,227' 13,018' 187.76" 207' 2,08'

WA (88i 1r'O.tG1('%-l W "JOY
I8L18l0'48) LANSPOKANE fC 6ON ESTIMATED POLLUTION LOAD OF TABLE
OepI Of88. I 6, ,,. 't11, ,,cg INDUSTRIES TRIBUTARY TO CITY OF 6

01U ol6'.. .. I5
Kere,4v - Ow8 ,, ,, .(,, o,, SPOKANE STP
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TABLE 11

CITY OFSPOK(ANE SIP

Mean Concentration 2
,

Parameter mg/i

Nitrate-N 0.65

Nitrite-N 0.061

Ammonia-N 10.76

Soluble Organic NH3-N 0.69

Particulate Nli3-N 3.15

orthophosphat6-P04  3.433

Soluble Organic-P04  0.783

Particulate-P04  0.893

1 From Soltero, Gasperini and Graham (1973).

2 Mean of 22 samples taken from 5-6-72 to 3-15-73.
3Reported as P04 in the referenced report, converted to P here.

j 312-101



TABLE 12

EFFLUENT QUALITY, CITY OF SPOKANE STP
FROM SAMPLING PROGRA14 OF SEPTEMBER 18-20, 1973

Parameter Units Valve*

Flow hGD 34.39

Temperature 'C 19.1

Dissolved Oxygen Mg/l 3.5

BOD5 Mg/i 71

TDS Mg/l 381.4

Ortho P04 0s P Mg/l 3.46

Total P04 as P Mg/1 5.84

NO3  Mg/l 0.64

NO2  Mg/i 0.129

NH3  Mg/i 13.36

Total N Mg/l 20.0

Total Coliform No./100 ml 2,140

Fecal Coliform No./O0 ml 1,009

*Flow weighted means for the period September 18 through September 20,

1973.

3
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UIMSCIATIVI UIU qUALITT. ClTFYf StO UM SIP

i ddSt.. .,"avd Solidi o

8.,th , e f Ic %/1 1/1 Mk0 %/I Old-- .0 10/ds, 8./I

J..,y 23.0 30.7 53 12 5.0 144 30,000 72 15,000 400 85,000 3.84
bmy 20.0 38.7 15.00 408 05,000 3.84

:00 25.04 .7 30,0 , 408 85,000 3.84
Ap,11 28.0 43.3 St 15 4.5 129 30,000 64 15.000 365 85,000 3.44

8 25.$ 43,6 41 17 3.6 121 30.000 61 15,000 345 8$,000 3.25
J5; 30.7 4. 7 18 3:1 117 30 000 5 is000 331 8$,000 3.12
1 307 4;. 1 13 .2 1 )00000 5: 15, 000 331 05,000 3.12
A.8let 30.7 47.5 70 31 3.1 111 30.000 5$ 15,000 331 85,000 3.12

S.ptedbe 2::. 453 20 1:5 1221 3D1000 1 .000 345 85,000 3.25 8
OctO.0 43 64 1 3 .8 19 30.000 11 15,000 365 3,000 3.44 0

3 05 14 4, 1 4 30.000 72 Is 000 008 83,000 3.84 0
Dot.""r ":.0 )$, $4 12 4.8 144 30.000 72 15,000 400 85,000 3.04 8

A~lA p 2." 4135 1 . 3 3,0 5 I,000 3"8 85,000 3.47 a

Atual 'Total 10,103- 3351" - - - 10o9$0000 IV#. - 5,473,000 lb. - 31.025.000 18.. - 282.

'k.Iloo. 84le.
"810.. bte testt.

If



TAuL| 13

1 UrVINT 50LUUTT, CTO1701 $17 - DRY W1TNR U*IS

Total Dissolved Otlho0ho.pbat. Total fheophres Nitrae end Nitrite A-.e1 Total Organic Total 1eal

.114. 6 P so P . . 8 8118rooes I Calf. - C.11tfnm

I/I #/da.y It/. Vida N8/i f/d.y Ha/ #/da N./1 #/d, 8/i #/day 01.1iO lO. OreI/ld1

40 S5,000 3.84 800 6.00 1,250 0.77 160 12.5 2.600 8.64 1,800 20,000 10,00000 85,080 5.04 800 4 00 1,5 0.77 180 15.5 2,000 8.64 1,300 50,000 10.00400 85.000 3.84 800 6.00 1.250 0.77 160 12.5 2,600 8.64 1,000 20,000 10,000
065 85.004 3.44 000 5.54 1.230 0.48 160 11.2 2,600 7.74 1.800 20,00 10.000

545 05,000 3.25 800 5.08 1.2'0 0.65 180 10.6 2,600 7.32 1,800 20.000 10,000
321 85.000 3.2 800 6.80 1,250 0.62 110 10.1 2,800 7.02 1,00 20,000 10,000
331 17.000 3.12 00 4.38 1,250 0.62 140 10.1 2,600 7.02 1,800 20,000 10,000
351 85,000 3.12 800 4.88 1.250 0.6 160 10.1 2,00 7.02 1,800 20,000 10,000

345 85,000 5.25 800 5.08 120 0.65 140 10.6 2,600 7.32 1,300 20,000 10.000
36S 85,000 3.44 00 5.58 1,250 069 160 1.2 2,600 7.74 1."00 20,000 10,000
408 85,000 5.84 800 0 1,250 0.77 160 12.5 200 8.64 1,800 20,000 10,000
406 85,000 3.84 800 0.00 1.250 0.77 160 12.5 2,600 8.64 1,800 20,000 10.000

360 85,000 3.47 800 5.42 1.250 0.69 160 11.3 2.600 7.80 1,000 20,000 10,000

- 31,025,000 lb., -- 292,000 lb.. -- 656,250 lb.. -- 38,400 lb.. 949,000 lb. -- 657,000 lbs.

WATER RESOURCES STUDY

METROPOLITAN SPOKANE REGION REPRESENTATIVE EFFLUENT TABLE
Dept. of th, Army. Setle (1,,,,ct QUALITY, CIn OF SPOKANE 13

Corl of Engrnenra
Kennedy - Tudor Consulting Engmenrs STP -- DRY WEATHER BASIS

312-103



TAI 14

SANITARY W.STI FLOWS FROMl MUNICIPAL FACILITIES OTHER THAN TIMR CITY OF SPORANZ

Population Reported Flow.., tpd Estimated Flows, xpd
1 6

Annual Aver- Available Efflueot
Current age (L) or Settleablo

1970 SO timsted Dry Weather Peak Vat Average Dry Peek Wet S0OD DO Solids
Comunity Census Tributary (DW) Wether Veatber Weather PH .. /I ma/l asi/1

City of Chosy 63583 8.1502 638.OOOAA 4.500,000 602,000 4500000 7. 48 7.3 -_

City of Deer Park 1295 1.300 1S0,OOOMA 200,000 143,0004 200.000 7.2 -- 5.3 0.0
143,0001W

Fairthild Air Forte Base - 6,7005 1,060,O00AA 1,500,000 800,O0004 1,700,000 - 22 -- 13
Main aplant S00,0001W

Fairchild Air Porce Uase -- 7006 WJAl
5  

HA 39, 0003 100,000 -

Survival School

Fairchild Air Porte Usee - 1,000 NAh NA 74,00014 150,00----------
.Ceiger Heights

Town of Fairfield 469 480 HA MA 53.00014,7 75,000 7.6 20 -

Town of Medical Lek* 15279 1,800 135,000AA 150,000 130,000 150,000 10.4 29 - 0.1
130,000131

Town of Millwood 177011 ISO" 10,O0OAA 15.000 10,000 15,000 7.2 -- 1.0

Town of loakItord 527 340 HA 135,000 23.0014 135,000 -- -

City of Take& 808 850 MA HA 63,000 100,000 - - - -

Wellipitt - 8012 8,OOOAA MA 5,600 10,000 - 36 - -

Bureau of Indien Affairs

TOTALS 21.622 1.945,000

1. KCCHanpan Creek, LIS-Little Spokane River, SR-Spokae River, N0F-Non-ovarf low to surfece waters. NMOP- 11. Lees then 152 oft
Notmally non-overflow, but can overflow to designated surface water, 12. Full time equivair

2. Year around average full time equivalent for 6500 permanent residents. pita live-in etudente at MWSC: 13. Estimated 55 Spcd.
and student, fatuity end staff comuters. 14. Estimated 74 gpcd.

3. Permanent residents only. is. HA..oot available.
4. Containing existing infiltration estimated at equivalent to 35 sped. 16. Selected valuos bu
5. Includes full time equivalent allowante for comuter.
6. Subject to wide fluctuation.
7. Includes aliovan~e for infiltration at 35 Sped.
S. Plow from legoons diseipates in receiving etream percolation moet of yeat.
9. Census of Medical Lake without hospital but including Lakeland VIllaSe.
10, Overflow reported about 10 daye per year to Deep Creek.

WATER RESOURCES STUDY
METROPOLITAN SPOKANE RFGIO

Dept. of the A,mv. Seattle Ditic
Corps of togmeocmL Kennedy - Tudor Conusulting EaNine



CITY OF SPOCANE

Kstietad Flows. "416
Available Effluent Quallty Data

Settleable Ultimate
tak Wet Average Dry Peak Wet BOD DO Solids COD Other Receivingrather Zeather Weather Al l/1 MA/I t,/1 1 /i Available Remarks waters,

iO000 602.000 4.500,000 7. 48 7.3 -- 173 Yes Quality from monthly reports NNO4-HC
4

00,000 143,0004 200,000 7.2 -, 5.3 0.0 -- No Quality from monthly reports LSR

00,000 800,0004 1,700,000 -- 22 -- 13 - No Quality data from plant operator NOF

NA 39,00013 100,000 .. . .. No quality data available NO'

NA 74,00014 150,00O . .. . No quality data available NOY

NA 53,00014.7 75,000 7.6 20 .. .. 70 Yes Sea Table 15 for additional 11O1-1C
8

quality data

50.000 130.000 150,000 10.4 29 - 0.1 196 Yes See Table 16 for additional NNOI-SR
10

quality data

5,000 10,000 15,000 7.2 -- 1.0 - -- yes Quality data from monthly Sr

reports. Chlorine resid.

35,000 25,00014 135,000 .. . . . .. .. No quality data available HC

NA 43,000 100,000- - - -. No quality data available HC

NA 5,600 10,000 - 36 . .. .. No All data from Woodward (1971) NOF

1,945,000

*rflow to eurface waters, NNO- 11. Lee& than 15% of town a imated to be served by sewers.
12. Yull time equivalent for 50 residents and 220 atudeuta.

'lu live-in attdente at RS/SC 1j. Estimated 55 gpcd.
14. Estimated 74 gped.
15. NA-not available.
16. Selected values based on Judgment.

r.

WATER RESOURCES STUDY
METROPOLITAN SPOKANE REGION SANITARY WASTE FLOWS FROM TABLE

Dept. 01 the Almy.Sat, uc MUNICIPAL FACILITIES OTHER 1
Corp of e-ineer, THAN THE C11 OF SPOKANEL Kennedy - Tudor Consult.ng ing9 rt

312- 10,4



TABLE 15

TOWN OF FAIRFIELD -- EFFLUENT QUALITY

Composited Lab Results*
(unless otherwise noted)

Thl uent Effluent Remarks

Temperature *C* 19.0 23 Field TestpH* 7.1 7.3 Field TestConductivity* umhos/cm 350 400 Field TestSettleable Solids* ml/l 2.5 0.0 Field Test

pH 7.2 7.6
Conductivity umhos/cm 640 690
BOD5 mg/i 100 20
COD mg/l 62 70

T.S. mg/l 398 399
T.N.V.S. mg/l 265 284
T.S.S. mg/l 92 37
N.V.S.S. mg/i 23 3

Turbidity JTU 40 30
Total Coliform #/lOOml -- 400
Fecal Coliform #/100ml -- 200
N113-N mg/i -- 6.3
Total Kjeldahi-N mg/l -- 8.8

*Source: DOE efficiency report Decenber 11, 1973.
Flow was not measured.

I
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TABLE 16

MEDICAL LAKE -- WASTE FLOW QUALITY*

Field Data

Influent Effluent

Temperature *C 14.2 22
pH 7.8 10.4
Settleable Solids mi/i 7.9 0.1

Composited Lab Results

Irfluent Effluent

BOD5 mg/l 158 29
COD mg/l 376 196
T.S. mg/l 625 458

T.N.V.S. mg/i 358 265
T.S.S. mg/l 203 128
N.V.S.S. mg/l 21 24

pH 7.4 10.6
Conductivity umhos/em 850 460
Turbidity JTU 70 56

Total Coliform #/100ml 400** 400**
Fecal Coliform #/100ml 400** 400**

*Source: DOE efficiency report May 16, 1973.
Flow was not measured.

**Coliform count taken without benefit of C12.

312-106
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TABLE 20

KAISER TRENTWOOD 1

ANALYSES OF EFFLUENT DISCHARGED INTO
THE SPOKANE RIVER MAY 23, 1973

Parameter Quantity Analytical Method

Total Cr 0.04 ppm Hach

Cr +6 0.01 ppm Hach

Grease & Oils 3.7 mg/i Hexane Extraction

Total Solids 51 ppm Evaporation

pH 7.2 pH Meter

Temperature 66*F Thermometer

Flow 16,800 gpm 2  Flow Transmitter

Phosphate 0.30 ppm Hach

The above is a typical effluent analysis. The 24-hour composite
sample is taken bi-monthly.

ISource: Application for discharge permit.
2Equal to 24.2 mgd.

312-113



TABLE 21

INDUSTRIAL WASTE DISCHARGES TO
LAND OR GROUNDWATER

Location
Surface of Other

Name Type Primary Aquifer Areas

ASC Industries, Inc. Irrigation Pipe X

Ace Concrete Sand & Gravel Readymix X

Acme Concrete Readymix X

Central Premix Sand & Gravel Readymix X

Chembond Corp. Resin Manufacture X

Dawn Mining Uranium Ore Processing X

Ideal Cement Cement Distribution X

Interpace Clay Products X

Kaiser (South Mead) Coke & Equipment Hfg. X

Northwest Tungsten
Corp. Mill X

Rockford Grain
Growers Grain Storage X

Triple "E" Meats Meat Packing X

United Paving Sand & Gravel, Asphalt X

312-114
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TABLE 26

INTERIM FACILITIES INSIDE THE CITY OF SPOKANE

Population Ultimate
Number Name Present Design Disposal

25 Lidgerwood 1,500 2,300 NOF

31 Northwest Terrace 900 1,800 SR

Pacific Park * 140 NOF

35 Panorama Terrace 18 210 NOF

Sundance Hills * 480

Subtotal--North
Spokane Area 2,418 4,930

47 Spokane Police
Academy 7 7 iR

TOTALS 2,425 4,937

*Under construction in 1974.
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TABLE 27
SUMMY OF POPULATIONS SERVED BY INTERIM FACILITIES

PoPulation ServedNumber of Inside Outslde'Ceorapbah l Unit t -C Ct e t Ci t Total
North Spokane 

9 2,418 4,724 7,142
Peone Prairie 0 0 0 0
Near Valley 29 7 3,621 3,628
East Valley 

6 0 1,713 1,713
Moran Prairie 3 0 330 330
Southwest 

2 0 -,098 1,098
West Plateau 

1 0
Subtotal, Suburban 50 2,425 11,554 13,979
Outside Urban Area 7 0 474 474

57 2,425 12,028 14,453
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TABLE 29

COMUNITIES OUTSIDE THE URBAN PLANN!NG AREA

SERVED BY INDIVIDUAL DISPOSAL SYSTEMS

Identi- Approximate
fication Service
Number Community Population

1 Airway Heights (1)
2 Balmer Gardens 30
3 Bunch Estates (Stevens County) 60
4 Camp Diamond (Pend Oreille County) 150
5 Carmel Estates 16

6 Cayuse Cove (Lincoln County) 42
7 Cedar Knolls 7
8 Chattaroy Hills 244
9 Conrad's Development (Lincoln County) 56

10 Elk 202

11 Fairway Addition (1)
12 Feltons Addition 20
13 Pour Lakes 200
14 Glenrose 27
15 Glines 12

16 Half Moon Ranchos 21
17 Koontz's Squaw Canyon Development

(Lincoln County) 40
18 Latsh 169
19 Marshall 74
20 North Glen Estates 25

21 North Mountain View 18
22 Panorama Acres 40
23 Peace Farm (co--mune) 50
24 Prairie Pines 10
25 Rivilla (1)

26 Spangle 212
27 Spokane Lake Park 6
28 Stonelodge (Stevens County) 140
29 Stonelodge let Addition (Stevens County) 158
30 Strong and Turosky (Stevens County) 22
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TABLE 29 (continued)

Identi- 
Approximatefication 

Service
Number Counity Population

31 Sunshine Shores (Stevens County) 8032 Velview Estates (1)
33 Waterview Terrace 1634 Waverly 9235 West Shore 18

36 Deborah Addition3
37 Hidden Hollow 3

38 Loughbon Bay3
39 Rinker-Bolenus Development

(Lincoln County)
3

TOTAL 1,992

1Accounted as suburban in Table 28.
2Public water system serves only portion of community.
3New developments intended to have public water supply, but no
data available, population negligible in 1973.
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TABLE 30

SUMMARY OF POPULATIONS SERVED BY INTERIM
FACILITIES AND INDIVIDUAL ON-SITE DISPOSAL

Service
Kind of Facility Area Served Population

INTERIM FACILITY Within City of Spokane 2,425
North Spokane 4,724
Spokane Valley 5,334
Other suburban 1,496
Outside the urban area 474

Subtotal Interim 14,453

INDIVIDUAL ON-SITE Within City of Spokane 3,164
North Spokane 14,332
Spokane Valley 54,966
Other suburban 6,146
Communities outside

the urban planning
area 1,992

Isolated rural Not evaluated

Subtotal Individual 80L600

TOTAL INTERIM AND INDIVIDUAL ON-SITE 95,053

f
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SOLID WASTE DISPOSAL SITES AS

POTENTIAL POLLUTION SOURCES

Objectives

The objective of this section is to collect those facts

about present solid waste disposal practice in the study area which

will form the background for evaluation of existing or potent al

effect on water quality. Specific steps toward this objective in-

clude preparation of an inventory of existing solid waste disposal

sites, both active and inactive, and relating those sites to geologi-

cal formations and groundwater occurrence. Also included are de-

scriptions of present methods of disposal, particularly as they re-

late to the access of water to and from the solid wastes.

The scope of this section includes a survey of state law

governing solid waste disposal and the steps being taken by county

and city governments in the service area to implement that law and

formulate policy for future solid waste management.

The evaluation of solid wastes storage, service areas, col-

lection and transportation are not within the scope of this study.

Overview of Solid Waste Disposal Practice in the Study Area

Except for minor amounts of salvage for reuse or recycling,

solid waste disposal in the study area is by landfill, in all classi-

fications ranging from controlled sanitary landfills to uicontrolled

open dumps. Until air pollution control requirements prohibited open

burning or uncontrolled incineration, most solid waste disposal in

312.5-1



the study area involved a combination of burning combustibles and

landfill of the residue and incombustibles.

The State Solid Waste Management Act, discussed in more de-

tail below, was passed in 1971. In general, only the planning phase

of the requirements of this legislation have been met at this date.

All counties in the study area except Lincoln County have prepared

comprehensive solid waste management reports which include descrip-

tions of the practices at the time of report preparation as well as

plans and policy for the future. Some changes in practice have been

made since the preparation of these reports, and the near future will

see more as the counties move toward implementation of the new plans.

This state of transition should be kept in mind in referring to the

comprehensive plan reports listed below:

Area Report Coverage

Spokane County inclu- Spokane County Engineer, Spokane City En-
ding City of Spokane gineer, 1971: Spokane County Coordinated

Comprehensive Solid Waste Management Plan.

Pend Oreille and Ste- Trico Economic Development District, 1972:
vens Counties A Comprehensive Solid Waste Management Plan

Prepared for Ferry County, Pend Oreille
County Stevens County.

Whitman County Environmental Data Center, 1971: A Com-
prehensive Solid Waste Management Plan
for Whitman County, Washington.

Reference should be made to the above reports for those aspects of

solid waste management that are not within the scope of this study

such as storage, service areas, collection, transportation and fi-

nancial management. For discussion of the future plans in these re-
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ports, see the paragraph below titled Solid Waste Management Policy.

Since over 99 percent of the population of the study area

resides in Spokane County, the summary of solid waste volume for Spo-

kane County is essentially that of the study area. The following

paragraph from Plan of Action, Appendix (Spokane River Drainage Poli-

cy Committee, 1972) summarizes the solid waste generation for Spo-

kane County within the study area:

"The total solid wastes produced in the zone is estimated
at over 1,800,000 cubic yards (or 270,000* tons) annually.
Wastes from homes, businesses, and institutions constitute
the largest single source, accounting for 82% of the total.
The remaining 18% is generated by industry. About three-
fourths of the solid wastes from residential/commercial
comes from the City of Spokane, with the rest divided equal-
ly between the East Valley area and the remainder of the
county. About 36% of the industrial solid waste total is
generated in the city, 36% in the valley, and 28% in the
rest of the county."

Relation of Solid Waste Disposal to Water Quality

Land disposal of solid wastes in the study area ranges

from uncontrolled open refuse dumps to well operated and maintained

sanitary landfill constructed to strict standards. The potential

impact on water quality, therefore, can have a correspondingly wide

range.

Open refuse dumps can result in direct contamination of

rainfall runoff on its way to surface waters. Buried disposal can

*This number is shown in Plan of Action as 720,000 which appears to be a

typographical error since a density of 300 pounds/cubic yard is called
out by footnote.
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result in contaminated leachate reaching either surface or groundwater.

The quantity and quality of the leachate will depend on many variables

including the soil cover thickness and type, the depth and degree of

compaction of the solid wastes, the annual precipitation amount and

pattern, the depth to groundwater and the permeability of the founda-

tion material between the wastes and the water table.

For a solid waste disposal site to produce leachate, there

must be some source of water moving through the fill material. Pos-

sible sources include (1) precipitation, (2) moisture content of the

refuse, (3) surface water infiltrating into the fill, (4) percolating

water entering the fill from adjacent land area .r (5) groundwatar in

contact with the fill (Tempco, 1973). Exclusion of the above listed

possible sources of moisture is one of the most important features of

the design and operation of a properly constructed sanitary landfill.

The production of leachate in a well designed and managed landfill can

be effectively eliminated (Tempco, 1973).

Improperly designed and operated refuse dumps, however, can

be producers of leachate. Fills without adequate cover or compaction,

fills in contact with groundwater and fills in canyons are particularly

vulnerable to production of leachate.

The quantity and quality of leachate vary over an extremely

wide range, although the overall composition of municipal refuse is

remarkably consistent. The causes for wide variation in quantity are

obviously associated with the water supply needed to produce the leach-

ate. Less obvious are the causes for the wide range in concentration
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of pollutants found in the leachate. The age of the fill and exis-

tance of aerobic or anaerobic conditions are known to be major fac-

tors. Although leachati composition is impossible to quantify in

exact terms without monitoring of each specific site, some generali-

zations are possible from the literature on municipal refuse. The

California State Water Pollution Control Board measured leachate

composition as follows from existing landfills (Temco, 1973).

COD 8,000-10,000 mg/l
BOD 2,500 mg/l
Iron 600 mg/l
Chloride 250 mg/l

There appears to be general agreement that the concentrations observed

in leachatc from new fills are extremely high, but that concentrations

decrease and stabilize with age.

Currently, an evaluation effort is being made in the study

area through the selection of wells for sampling in the USGS-EPA ongoing

monitoring program. This program gives special attention to the possi-

bility of groundwater pollution by solid waste disposal in landfill.

Well 26/42 27U1 is sampled to monitor the effect of the City disposal

site at Indian Trails. Well 25/43 14K1 is to monitor solid waste dis-

posal in East Spokane. Wells 25/44 131 and 25/44 2Q1 are monitored to

evaluate industrial disposal in the Trentwood area. Wells 25/45 16K1

and 25/45 15D1 are monitored to evaluate the effect of the old County

site at Greenacrea, recently made inactive. Three analyses of samples

from these wellsare available to date,

Examination of the available data from all of the above list-

ed wells except 25/45 16K1 indicates that there is no evidence of
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groundwater pollution from leachate at this time in the primary

aquifer. The water quality exhibited by 25/45 161(1 is anomalous

with respect to many parameters so that no conclusion, either af-

firmative or negative, can be drawn for this well. Further inves-

tigation will be required to understand the evidence from well 25/45

16KI.

The only documented evidence of~water quality degradation

from solid waste disposal in the primary aquifer of the study area

is the following incident resulting from industrial wastes, reported

by Esvelt and Sexton (1964). This incident involved leaching of so-

dium and potassium salts from afi old dump by a subsequent flow of

percolating water'from a nearby gravel washing operation.

There has been no corresponding effort to monitor solid

waste disposal sites in other aquifers.

Inventory of Solid Waste Disposal Sites

Cateaories. The inventory of solid waste disposal sites is

assembled in four categories: general, industrial, demolition and

septic tank pumpage. The general category includes municipal and

county disposal sites which provide for general solid waste disposal

including household, comercial, industrial and agr'cultural or land-

scape materials. The industrial category is restricted to private

operations serving industry only and not handling household or simi-

lar type wastes. Demoliiion sites include'those handling both com-

bustible and incombustibla dcmolition wastes and excluding household

and other general type wastes; The last category includes sites do-
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voted entirely to disposal of jumpage from septic tanks.

The inventory of disposal sites for all categories is shown

in Table SW-i and in Plate 312- . Table SW-i includes, where avail-

able, those featuree of each disposul site likely to affect water

quality such as thi topographic and geological properties, whether

operated as a sanitary landfill, covered dump or open dump, and the

extent, kind and volume of wastes.

General Sites. There are 23 general solid waste disposal

sitis in the study area of which 7 are presenily-inactive. Eleven

of the 16 active sites are in Spokane County serving the urban con-

centration of the City and its suburbs. The most important active

sites from the standpoint of size and volume handled are the County

sites at Mica, Marshall and Colbert and the City of Spokane sites at

Indian Trail and Moran. Until its recent closure and replacement by

the Mica site, the Greenacreb site wac the largest of the County sites.

Mica. This site was opened in 1972 by the County to

replace the Greenacre cite which was full. The site contains 160 acres,

located on the pretertiary formation near Mica approximately 5 miles

south of Sprague Avenue. Approximately 320,000 cubic yards per year are

expected and the site is expected to last for ten years or more. The

operation is a controlled sanitary landfill.

The potential for water reaching the solid wastes is minimized

by sanitary landfill operation. The potential for groundwater contamina-

tion is minimized by the location on the most impervious formation in

the area. Surface drainage is remote from a major water course. The
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overall potential for this site as a source of vater quality degrade-

tion is very low.

Marshall. The site is approximately six miles south-

west of the City and is located on the Columbia Plateau formation in

the vicinity of the town of Marshall. The site has been in use since

1965 and is experted to have 15 years remaining usefulness. The site

is currently operated as a controlled sanitary landfill but it is be-

lieved that the earlier material was not placed to current standards.

In general, the groundwater of the basalt formationsoin this area is

isolated from the sutface by the impervious layers of latah materials.

The exact conditions at this site are unknown. Considering the opera-

tion as a controlled sanitary landfill and the hydrogeology of the area,

the pollution potential of this site is rated low.

Colbert. This site serves the County areas north of the

City of Spokane and is located on the glacial outwash materials of the

Little Spokane Valley. The site is operated as a sanitary landfill

and is expected to have only 5 years remaining usefulness. Due to the

permeable nature of the glacial outwash materials that extend from

groundwater to the surface, this site has higher potential for pollu-

tion than the other principal County sites. The primary protection at

this site must be provided by reliance upon cover and compaction to

exclude the rainfall percolation. The pollution potential of this site

is rated moderate.

Greenacres. Thie site was the primary County site for dis-

posal of materials from tht East Valley for approximately 20 years.

312.5-8



The Greenacres site covers 53 acres located on the pretertiiry forms-

tion immediately south of the edge of the glacial valley fill. The

estimated volume of waste added in the last four years before closure

of the site is one million cubic yards. The materials are covered

but most of the materials were placed under conditions substantially

below those which would qualify it as a sanitary landfill. The im-

permeable foundation, cover and age of the fill combine to rate its

pollution potential as low.

Indian Trail. This is the City of Spokane's primary solid

waste disposal site. It occupies 360 acres on sandy eolian materials

overlaying the basic glacial outwash materials at the toe of the

southwest corner of Five Mile Prairie. The surface materials are

described as a sandy loam. The site is operated by the City as a con-

trolled sanitary landfill and is believed to have a remaining useful-

ness of from 10 to 15 years. In addition to general solid wastes,

this site is also the recipient of all of the sludge and other solid

wastes such as screenings from the City of Spokane Sewage Treatment

Plant. Specific figures on volume of wastes at the City site are not

availablo from referenced reports but the annual volume to both City

sites together is estimated to be of the order 1.5 million cubic yards

or more.

The fine grained surface materials in which the fill is loca-

ted provide a limited barrier over the highly permeable gravels to any

moisture that may reach the solid wastes. The southweut corner of the

fill extends outside the area covered by the eolian materials into the
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area of glacial outwash sand, gravel and boulders. The entire

site is steep and has natural surface drainage to the nearby Spokane

River.

Considering all factors, this site is rated moderate with

regard to pollution potential.

Moran. The City site known as Moran is located on the

Columbia Plateau formation approximately three miles south of the

City center in the Hangman Creek Valley. This site receives all of

the City solid wastes from south of Sprague Avenue. The site is in a

ravine and is operated as a sanitary landfill. The surface soils are

described as very sandy. Only five years of remaining useful life

are estimated. The ravine location opens the possibility ot pollution

due to surface drainage. The possibility of leaching to thk basalt

aquifer is rated low. The overall pollution potential of this site is

rated low.

The remaining general sites other than the Fairchild AFB

site are small in areal extent and in population served. A signifi-

cant proportion of the remaining small sites are located on either the

pretertiary or Columbia Plateau formation where groundwater pollution

potential is small. These include Tekoa, Diamond Lake, Sachsen Lake

and Wellpinit on pretertiary and Fairchild, Espanola and Reardon on

Plateau. The groundwater pollution potential of these sites is esti-

mated to be small. There are some on the outwah gravels of the Little

Spokane Valley, including Deer Park, Milan, Colbert Township (inactive),

Elk (inactive) and one on the Chamokane outwash gravel at Ford. These
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have a moderate pollution potential where not operated as a sanitary

landfill.

In summary, the solid waste disposal sites receiving general

refuse offer moderate to low potential for water pollution based on

consideration of location relative to hydrogeologic formation, size

and method of operation. When this is combined wi-h the low annual

rainfall, the potential is reduced still further.

Industrial Sites. There are five industrial solid waste

disposal sites listed in Table SW-1. Three are located on the glacial

outwash gravels over the primary aquifer: Kaiser Head, Kaiser Trent-

wood, and Spokane Industrial Pcrk. Two are Located in the glacial out-

wash gravels of the Chamokane Valley: Suntex Veneer and Dawn Mining.

Of those over the primary aquifer, data are available only

for two. The Spokane Industrial Park site is in an abandoned gravel

pit and accepts only incombustible materials. The gravel pit does not

extend down into groundwater. The Kaiser Trentwood site is not in a

gravel pit but on level ground operated as a sanitary landfill and

excludes autos, large appliances, tires, dead animals, waste oil and

sewage solids. The gravel pits over the primary aquifer are particular-

ly vulnerable to pollution potential and the primary protection must

be in exclusion of materials with putrescible, toxic or bacterially

contaminated properties. The Spokane Industrial Park site is rated at

moderately high potential and the Kaiser Trentwood site at moderate.

Ho data are available on thc Kaiser Head operation.

Little data is available on the two sites in the Spokane
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Indian Reservation, Suntex Veneer and Dawn Mining. It is understood

that the Dawn Mining wastes are from a uranium mining operation.

The following is quoted from Trico (1972):

"The uranium mill near Ford has a waste disposal program

which is monitored by the State Division of Health's Radia-
tion Control Section and the U.S. Atomic Energy Commission.
The tailing area is fenced, posted and screened with trees.
Future production will probably not exceed that of the pre-
sent."

Demolition Sites. All four of the sites which receive de-

molition wastes are in abandoned gravel pita over the primary aquifer

and two of the pits extend into the groundwater. These sites are al-

leged to receive only "inert" or "inorganic" materials except that

the Cunningham site receives both organic and inorganic material in-

cluding waste oils. As stated above under industrial sites, all gra-

vel pits are highly vulnerable, and those that extend into the water

table could not have a higher potential. All of the demolition sites

rely on control of the materials placed for protection of the ground-

water. All four sites and particularly those two extending below

groundwater are rated as having high pollution potential.

Septic Tank Pumpage Sites. The sludge periodically pumped

from septic tanks is not a solid but rather a liquid with a very high

solids content, This material has high pollution potential from oxygen

demand, taste and odor, chemical and bacteriological aspects. Sewage

sludge is defined as a solid waste by the regulations of the Spokane

C6unty Health District.

The septic tank sludge disposal sites are licensed and con-

trolled by the SpvLane County Health Diutrict (SCHD). SCHD estimates
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that over 4.5 million gallons per year of septic tank sludge are

hauled to disposal. The disposal sites are to be covered daily end

dosed with lime.

Five controlled septic tank sludge disposal sites are

listed in Table SW-1. There was, in the past, some disposal of sep-

tic tank sludge at the City of Spokane Indian Trail site. Also in

the past there had been some disposal to the City of Spokane sewage

treatment plant but this prectice has been discontinued.

None of the five specific septic tank sludge sites is over

the primary aquifer. The only site to have received some septic tank

sludge that is over the primary aquifer is the City's Indian Trail

site.

Unauthorized Solid Waste Disposal. Even before the enactment

of the most recent legislation, there were County statutes designed to

prohibit unauthorized and illegal dumps. Despite legal prohibitions,

the Spokane County Coordinated Comprehensive Solid Waste Management

Plan Report described the situation at the time of its writing in

1970 as follows:

i...Illegal dumping continues throughout the County.
Plate VI shows locations of several hundred illegal dump-
ing violations reported in 1968 and 1970. ... In addition
to these sites, there are probably hundreds of sites loca-
ted off the county roadways in farmers' and ranchers'
fields. ... None of these sites have been identified.
Some illegal dumps have been located adjacent to streams,
even within high water marks of streams. ... It has been
estimated that over 50% of the violations reported'to the
Utilities Department are corrected as required by law en-
forcement proceedings..."

312.5-13
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Solid Waste Criteria

The available volumes of solid waste arriving at various

legal disposal sites is summarized in Table SW-2. This table repre-

sents an update of a similar table, shown in Plan of Action Appendix.

This table shows that the County exclusive of the City is sending

485,000 cubic yards to legal disposal sites. Adding to this, a volume

of 132,000 cubic yards estimated in Plan of Action as the illegal and

private component, a total of 617,000 cubic yards is obtained for the

County exclusive of the City. The total reported for the two City

disposal sites is given as 1.5 million cubic yards per year. Illegal

and private dumping inside the City are believed to be negligible.

Added to the remainder of the County, a countywide total of 2,117,000

cubic yards per year is obtained.

These figures are in terms of truck cubic yards which are

taken to have an average density of 300 pounds per cubic yard. Con-

verting the annual volume to weight on this basis, and dividing by

the estimated populations in the respective service areas, per capita

waste contributions are calculated as follows:

Per Capita Solid Wastes
Service Area Pounds Per Capita Per Day

County exclusive of City 4.3
City only 7.2
Countywide including City 6.1

These figures bracket the national average of 5.3 pounds per capita

per day.

The compactions being achieved in sanitary landfill in the
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study area are unknown. Assuming "good practice" achievement of

1000 pounds per cubic yard, the annual study area requirement for

in place volume is of the order 640,000 cubic yards.

Solid Waste Management Policy

State Legislation. Chapter 70.95 Revised Code of Washing-

ton (RCW) provides the basic state legislation establishing solid

waste management policy. The purpose of this legislation is described

as follows:

"70.95.020 PURPOSE. The purpose of this chapter is to
establish a comprehensive state-wide program for solid
waste handling which will prevent land, air, and water
pollution and conserve the natural and economic resour-
ces of this state. To this end it is the purpose of
this chapter:

(1) To assign primary responsibility for adequate
solid waste handling to local government, reserving to
the state, however, those functions necessary to assure
effective programs throughout the state;

(2) To provide for adequate planning for solid
waste handling by local government;

(3) To provide for the adoption and enforcement of
basic minimum performance standards for solid waste hand-
ling;

(4) To provide technical and financial assistance
to local governments in the planning, development, and
conduct of solid waste handling programs."

To meet the above described goals, the legislation provides

that:

1. Each county shall develop a comprehensive solid waste
management plan and that each ciLy in each county shall
participate in this planning effort by submitting to the
county its ouu plan or joining with the county in a Joint
plan.
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2. Each county, or any city, or jurisdictional board of
health shall adopt regulations or ordinances governing
solid waste handling implementing the comprehensive solid
waste management plan covering storage, collection, trans-
portation, treatment, utilization, processing and final
disposal including the issuance of permits.

3. No solid waste disposal site or disposal site facili-
ties shall be maintained, established, substantially al-
tered, expanded or improved until the county, city, or
other person operating such site has obtained a permit
from the jurisdictional health department.

4. Each county, city or jurisdictional board of health
shall monitor compliance with the regulations and ordinance
adopted for solid waste management.

The general requirements 6f 70.95 RCT are further elaborated

by Washington State Department of Ecology in their Regulation Relating

to Minimum Functional Standards for Solid Waste Handling in Chapter

173-301 WAC. The most significant requirments of these standards rela-

tive to potential water quality degradation from solid waste disposal

are quoted as follows:

WAC 173-301-183 POLLUTION CONTROL. Adequate pollution con-
trol measures shall be provided.

(1) Surface runoff water from around the disposal site
and from roof drains shall be intercepted and directed around
or under the lisposal site.

(2) Surface runoff from the disposal operation itself
shall not cause violation of applicable receiving water stan-
dards.

(3) Groundwater pollution controls shall be provided as
needed. The detailed plans for such controls shall be provi-
ded.

WAC 173-301-300 SANITARY LANDFILL, LEACHATE CONTROL. Plans
for a sanitary landfill shall include provisions for inter-
ception and treatment of leachate at all sites where the
average annual precipitation is 25 inches or more. Intercep-
tion and treatment may be required at other sites. A sampling
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and testing program for the leachate and its treated efflu-
ent may be required.

WAC 173-301-301 POLLUTION PREVENTION.

(1) The distance separating the bottom of a sanitary
landfill disposing of a readily decomposable organic waste
and hazardous wastes shall be determined on a case by case
basis. Generally, a separation equivalent to four (4) feet
of impervious soil shall be the minimum separation between
the bottom of the fill and the highest groundwater.

(2) Inert materials can be disposed of at landfill
sites which afford little or no protection to the ground
and surface waters.

(3) Septic tank pumpings and sewage treatment plant
sludge disposal shall be determined on a case-by-case
basis. Generally, a ratio of sludge or pumpings to other
solid waste of I to 4 or I to 5, such that the moisture
content does not exceed 40% will give satisfactory dispo-
sal results.

(4)*

(5) Medical wastes should be deposited above the
groundwater dependent on a case-by-case basis and covered
as soon as possible after deposition.

(6)*

WAC 173-301-303 SINGLE LAYER COMPACTION. Each layer of in-
coming solid waste shall be spread, preferably uphill, in
layers of not more than two (2) feet and thoroughly compac-
ted before succeeding layers are added. The slopes of the
face preferably shall not exceed thirty (30) degrees nor be
less than twenty (20) degrees, or between the slopes of
two (2) and three (3) horizontal to one (1) vertical.

WAC 173-301-304 DAILY COVER. The compacted solid waste
shall be compacted and covered fully wich at least six (6)
inches of compacted soil after each day of operation, or as
specified by the jurisdictional health aepartment, and de-
partment of ecology.

WAC 173-301-305 FINAL COVER. As soon as possible after reach-
ing the final lift of a given area of a site, the area shall

*Inapplicable portions are omitted.
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be covered with an equivalent of two (2) feet of compacted
soil adequately sloped to allow surface water to run off.

WAC 173-301-306 FINAL SURFACE. The finished surface of the
filled area shall be covered with adequate tillable soil
and seeded with native grasses or other suitable vegetation
immediately upon completion, or as soon as conditions permit.
If necessary, slopes shall be covered with straw or other
mulch to prevent erosion, both before and after seeding.

WAC 173-301-610 NONCONFORMING SITES AND FACILITIES. Modifi-
cation of existing sites, facilities, and operating proce-
dures for conformance with the requirements of this chapter
shall be accomplished as promptly as possible and in confor-
mance to the county or regional solid waste management plan.
When the degree of necessary improvement is of such an extent
that immediate compliance cannot be accomplished, special
approval shall be requested from the jurisdictional health
department. Such a request shall set forth a program for com-
pliance with this chapter along with a time schedule for the
cormencement and completion of necessary improvements.

WAC 173-301-611 ABANDONED DISPOSAL SITES. All abandoned
nonconforming sites shall be compacted, covered and reseeded
by the owner as soon as feasible.

WAC 173-301-625 ENFORCEMENT. The jurisdictional health de-
partment shall determine compliance with this chapter, with
any local ordinances or regulations and with approved manage-
ment plans promulgated for satisfactory solid waste storage,
collection, transportation and disposal.

Compliance by Local Agencies. Each county in the study area

excert Lincoln County has completed its comprehensive plan as required

by state legislation. The general provisions of these plans are as

follows:

Pend Oreille County. The Trico Economic Development

ristrict presents a comprehensive solid waste management plan for

Ferry, Stevens, and Pend Oreille Counties. The plans, although under

one cover, are essentially separate for each county.

For Pend Oreille County, the study proposes an interim sys-
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tem using a modified landfill concept. Ultimately, a transfer station

system is proposed and one central sanitary landfill. The interim

system proposes that landfills be located at five sites, three of which

are within the study area. These are near Newport, Diamond Lake, and

Sacheen Lake. In the "ultimate" system, the proposed central sanitary

landfill site is not located within the basin study area.

No progress has been made in plan implementation to date, and

the county sanitarian is evaluating additional alternatives. These al-

ternatives are not expected to affect the ultimate plan which utilizes

a central sanitary landfill located outside the study area.

Stevens County. The plan proposed for Stevens County

in the Trico study is similar to the ultimate plan proposed for Pend

Oreille County. There are to be two sanitary landfills. The major

portion of the population is co b4 ea a:d for disposal purposes by

transfer stations, including four or five uithin the scudy area.

Planning has subsequentl!, beon revised and proposes one cen-

trally located sanitary landfill betwee- Ch.-alah and Colville, out-

side the study area. Transfor ntattons woid be designed for mobility,

so that relocation to better sites would be possible. Plans are to

begin implementation of the program in two years.

Whitman County. The solid waste management plan for

Whitman County was completed in 1971, but has not been implem .ted.

Engineering studies are underway. The final plan will essentially fol-

low the comprehensive plan whcia *ncludes elimInation of the e. isting

Tekoa dump. A transfer station would be locatad serving Tekoa and
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nearby communities. A centrally located sanitary landfill is proposed

outside the study area which will provide for county-wide final diszz-

sal. Existing sites are expected to be phased out over the next two

years.

Spokane County. State requirements for planning were

met with the completion of a joint City-County comprehensive solid

wastes plan in 1971. Although under one cover, the plans for the City

and County are not integrated.

The County plan proposes shifting to a transfer station sys-

tem, eliminating most of the disposal facilities existing in 1971.

Some of these facilities have been closed and other landfill sites

acquired, but in general the timetable developed in the plan has not

been achieved. The County subsequently proposed a variation to this

plan and applied for state aid. The proposed revised plan utilizes

seven rural transfer facilities. The Deer Park, Milan, and Colbert

landfills together with three other open dumps are to be closed. Only

the Mica and Marshall sanitary landfills are to continue in operation.

Details of the system configuration and operation would be established

in an engineering study. The preliminary schedule calls for completion

of the system by late 1976 or early 1977. The application was recently

funded. The engineering study had not begun as of April, 1974.

City of Spokane. Present planning by the City of Spokane

proposes continued reliance on sanitary landfills for the next several

years. Search is underway for a site to replace the Moran sanitary

landfill. Eqtimates on the life of Spokane's major site, Indian Trail,
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vary from 8 to 15 years. Long range plans are uncertain, but there

is continuing interest in the possible return to incineration for

volume reduction.

Spokane County Health District. The instrument for

regulation, control and surveillance of solid waste operations in

Spokane County in compliance with RCW 70.95.160 is the resolution

passed August 28, 1973 by the Spokane County Health District Board of

Health.

Possible Future Joint City-County Disposal. Among the

recommendations contained in the City portion of the Coordinated Com-

prehensive Solid Waste Managfment Plan is one that consideration be

given to a joint City-County landfill operation, both on the north

and south sides of the City. Estimates of the City requirements are

200 acres in the north and 60 acres in the south.

There are also rccomendations for continued cooperation

with the Inland Empire Waste Conservation Association on long range

plans for recycling and heat energy utilization.

I
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TABLE SW-2

ESTIMATED ANNUAL VOLUME OF SOLID
WASTES FOR SPOKANE COUNTY

Category Description Annual Cubic Yards

Spokane County G-l Colbert 50,000
General Outside G-2 Colbert Township Closed
City G-3 Deer Park 10,000

G-4 Elk Closed
G-5 Espanola 300

G-6 Fairchild AFB 50,000
G-7 Greenacres Closed
G-9 Marshall 70,000
G-lO Mead Closed
G-1 Mica 320,000

G-12 Milan 2,700
G-14 Nine Mile 800
G-15 Spangle 500
G-16 Valley Ford 800

Subtotal Identified Dumps 485,100

Allowance for illegal and

private dumps 132,000

Total Spokane County out-
side of City 617,100

City General G-9 Indian Trail 1,500,000
G-13 Moran

Total City 1,500,000

TOTAL SPOKANE COUNTY I1CLUDING CITY 2,117,100
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SOIL EROSION

Introduction

Soil erosion in certain parts of the study area has long

been recognized, not only as an agricultural problem, but as a pollu-

tion problem. The erosion problem is significant throughout that

part of the study area covered by Palouse soils and subject to dry

farming with wheat as the primary crop. Practically the entire

Hangman Creek watershed is in the Palouse soil area. Other areas

with Palouse soils are the Deep Creek-Coulee Creek basin, adjoining

Hangman Creek to the northwest, and that part of Lincoln County

along the south bank of the Spokane River. The Hangman Creek and

the Deep Creek-Coulee Creek watersheds are the areas of greatest sig-

nificance to water pollution from erosion within the study area.

The Hangman Creek and the Deep Creek-Coulee Creek water-

sheds are only part of a much larger area of Eastern Washington and

Idaho which comprise the Palouse area. Since the Palouse River

watershed represents the largest part of this area, it has been sub-

ject to more extensive and more specific study than the portions with-

in the study area. Therefore, facts about the Palouse soil erosion

problem in the study area must be largely derived by extrapolation

from available data on the Palouse River and other watersheds.

The severity of the erosion problem is indicated by the

following quotation from the foreword to a Soil Conservation Service

report of 1968 titled, "To Control Water Erosion, Runoff and Sedimen-

312.6-1



tation, and Water Pollution in the Nonirrigated Grainlands of the

Palouse Region in Eastern Washington:"

"As noted in the Department of Agriculture's 'Resources
in Action, Agriculture/2000,' the Nation is faced with
a conservation crisis. At stake is the quality of the
Nation's total environment. Nowhere is this problem
more sharply etched than in the nonirrigated grain
lands of the Palouse Region of the Pacific Northwest.
Here, at a rate not exceeded anywhere in the United
States, soil is being wasted by erosion; water is be-
ing polluted by silt, rendering it unfit for human
consumption, undesirable for fish and wildlife, and
destroying its recreational values; and the air is be-
ing polluted by dust from the unprotected, wind-whipped
fields."

The problem within the study area specifically has been

recognized most recently by a special committee formed in conjunction

with preparation for Expo '74 to study environmental conservation in

the Hangan Creek Watershed. A draft report by this committee con-

cludes that "the paramount need of the watershed is conservation in

ways which will at the same tLme control erosion and enable farmers to

make a living."

Description of the Erosion Problem

The erosion problem is the product of th3 ineraction of a

number of factors including the soil type, topography, climate and

agricultural practices.

The ialouce soils are described in the Geology section of

this study as being loess materials, that i, windblown silt and

sand deposits, with a fine grained texture. These deposits rest on

layers of basalt and are highly irregular in depth, varying from 3 to
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20 feet. These soils are further characterized as having low per-

meability and being highly susceptible to wind and water erosion.

Slopes of cultivated land in the Palouse region typically

range from 15 to 25 percent (Soil Conservation Service, 1968).

Although total annual rainfall is low, the rainfall is

concentrated largely in the winter months and frequently occurs on

frozen ground.

Farming practices including summer fallow (Kelsey, 1968)

and the use of heavy mechanical equipment are factors which combine

with the soil, steep slopes and rainfall pattern to cause heavy ero-

sion. The process has been described by Soil Conservation Service

(1968) as follows:

"Three factors interrelate to cause water erosion in this
area. They are (1) soil and slope characteristics, (2)
climate charactetistics, and (3) man's treatment of the
land. In virgin condition under perennial grass cover,
the soil resisted erosion quite well. It had a deep mois-
ture storage profile, and the surface soil absorbed water
readily because the high content of organic materials made
a desirable physical condition. In seventy years of cul-
tivation about half the original organic matter has been
destroyed, and the resulting soil surface is less permeable,
more subject to freezing, and is eroded more easily by run-
off....

Steep slopes nutt only accentuate the runoff problem, but the
rough, hilly topography makes difficult the application of
many time-proven erosion control practices, such as contour
farming, stripcropl.ing, and terraces or diversions.

Frost in the ground at the time of heavy precipitation or
snow melt increases runoff and erosion. Research indicates
that in silt loam soils, little or no water penetrates the
soil when temperatures ara 28*F or lower. Ice crystals fill
the air space in the soil and block water movement...

With frozen ground, runoff will occur from rain on practical-
ly all slopes and practically every treatment."
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WI This same reference summarizes the consequences of these

combinations of factors by citing the results in Whitman County:

"The detailed soil surveys of Whitman County indicate that
in 70 years of farming, all of the original topsoil has
been eroded from about 10 percent of the land, and from
one-fourth to three-fourths of the original soil has been
removed from an additional 60 percent of the cultivated
area. Many fertile bottomlands are covered with silt
deposito up to 5 or 6 feet deep."

The Soil Conservation Service (1968) has quantified the

problem in a map by evaluating the areas throughout the Palouse re-

gion in terms of a scale of erosion from slight to very severe. The

portion of the map applicable to the study area is reproduced in

Plate 312-SEI. A substantial part of the Palouse formation in the

study area is rated moderate and severe with annual soil losses es-

timated at 5 to 10 and 10 to 20 tons per acre. Plate 312-SEl indi-

cates some areas outside the Hangman Creek and Deep Creek-Coulee

Creek watersheds with moderate erosion potential. Outside the Hang-

man Creek and Deep Creek-Coulee Creek watersheds, however, this soil

erosion potential is not combined with dry farming but with other

agricultural uses that do not aggravate the problem.

The Palouse River basin, from which the entire region with

similar characteristics gets its name, adjoins the Hangman Creek water-

shed on its southwest side. The validity for transferring generaliza-

tion and specific data from the Palouse River basin to Hangman Creek is

in their many similarities extending from soil, topography and rainfall

to crops and farming practices.
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Relation of Erosion to Water Pollution

The consequences of erosion for water pollution are (1)

the potential silt load with its impact on fishery and wildlife

habitat, reduced recreation potential and aesthetic loss; (2) the

nutrients carried with the silt which impact on the eutrophication

problem; and (3) the potential for carry-off of pesticides to form

a toxic threat.

There are no available studies which quantify these water

pollution threats for the study area as a whole or for either of the

principal subareas involved in this problem, namely Hangman Creek and

the Deep Creek-Coulee Creek watersheds. Data from other parts of the

Palouse region are applied below to the Hangman Creek watershed in de-

tail. The data developed for Hangman Creek are extrapolated to the

smaller Deep Creek-Coulee Creek in proportion to area to arrive at an

estimate of study area total.

The Hangman Creek watershcd includes approximately 460,000

acres of which approximately 155,000 acres are in Idaho and the re-

maining 305,000 acres are in Washington and therefore inside the

study area. Since the pollution load does not recognize the politi-

cal boundary, the pollution estimat-s developed herein are for the

entire watershed including the Idaho portion. It is estimated that

there are 297,000 acres of cropland, range, pasture and forest ib-

Ject to significant erosJon based on the Soil Conservation Service

(SCS) mappirg. Applying SCS average annual erosion rates to the ele-

ments of this area, an average annual soil loss of 2,900,000 tons is

312.6-5



developed fc. the entire Hangman Creek Watershed. See Table SE-i.

This is equal to an average rate of 10 tons per acre per year for the

area subject io significant erosion or 6.3 tons per acre for the entire

watershed. These figures compare reasonaoly with the overall average

of 9.5 tons per acre per year for Palouse region cropland given by Soil

Conservation Service (1968).

The foregoing estimate of erosion is an estimate of the movr-

ment of soil from its native location but is not indicative of the quan-

tity that may reach a watercourse as a sediment. A recent publication

of the U.S. Environmental Protection Agency titled "Methods for Identi-

fying and Evaluating the Nature and Extent of Non-point Sources of Pol-

lutants" presents a number of methods for quantifying the sediment

yield. In general, the data required for the methods are not available

for Hangman Creek except the method for correlation to a similar basin.

The statement is made that "Sediment yield curves can be constructed...

from watersheds having similar climatic, topographic, and geologic pro-

perties... The relationship, sediment yield is proportioned to drainage

area to the 0.8 power, appears to be valid for several basins with simi-

lar characteristics."

Sediment yield in the Palouse River Basin has been investigated

by the U.S. Geological Suvvey in "Sediment Transport by Streams it the

Palouse River Basin, Washington and Idaho, July 1961-June 1965" published

in 1970. These results are abstracted in Table SE-2. Analysis of the

Palouse River watershed data indicates that the expected sediment yield

from a watershed of the size of Hangman Creek, approximately 720 square
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miles, is of the order 0.4 acre feet per square mile per year or 1.1

tons per acre per year as compared with the 9.5 tons per acre per year

expressed in terms of erosion loss. That is, approximately 12 percent

of the total erosion loss appears as stream sediment.

Applying an annual sediment yield rate of 1.1 tons per acre

per year to the 460,600 acres in Hangman Creek watershed gives a value

of 505,000 tons per year of sediment discharged to the Spokane River.

The developed rate of 1.1 tons per acre per year is in substantial

agreement with the low range in the very generalized sediment yield

map shown in Volume 1 of Appendix VIII of the Comprehensive Framework

Study by the Pacific Northwest River B.isins Commission. In this docu-

ment, the Hangman Creek Lrea is classified in the range of 0.5 to L.5

acre f~et per year per square mile sediment yield. The low end of the

range, 0.5 acre feet per square mile, is equal to 1.4 tons per acre and

the high 4.2 tons per acre.

The result Is also in agreement for the annual sediment yield

for the Pine Creek-Rock Creek portion of the Palouse River watershed

as developed by Futrell-Redford-Saxton (1973). This report shows a

range of 500 to 1000 tons per year per square mile for the Pine Creek-

Rock Creek subbasin which is the part of the Palouse basin adjoining

Hangman Creek. The developed figure for Hangman Creek at 1.1 tons per

acre equal 700 tons per square mile is in the middle of the 500-1000

range.

The Deep Creek-Coulee Creek watershed has a total area of

96,000 acres or approximately 21 percent of the Hangman Creek watershed.
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The annual runoff per unit area in the Deep Creek-Coulee Creek water-

shed has not been measured except for some partial year data by USGS

(Broom, 1951) but it is estimated to be not more than 50 percent of

the yield per unit area for Hangman Creek. The size of the Deep

Creek-Coulee Creek watershed applied to the 0.8 power relationship in-

dicates a sediment yield rate of twice that of Hangman Creek. A num-

ber of factors in addition to the lower rate of water runoff indicate

that such a high figure should not be used. These factors include

rainfall, land slope, land use and location of cropland relative to

streams. On a judgement basis, the Deep Creek-Coulee Creek basin is

estimated to have a sediment yield of the order 15 percent of tLat for

Hangman Creek or 75,000 tons per year.

The total estimated annual sediment load entering the Spokane

River above Long Lake from the Hangman Creek and Deep Creek-Coulee Creek

watersheds is 580,000 tons per year.

The annual pattern of the sediment load is shown in data com-

piled by the U.S. Geological Survey in their report "Palouse River Basin

Hydrological Investigation." These data are abstracted in rable SE-3.

Analysis of these data indicate that over 99 percent of the sediment dis-

charge in the Palouse region occurs from October through May, with peaks

in January and February.

Nutrients from the Erosion Problem

Water quality measureme.-s of Hangman Creek for nutrient are

relatively meager. The total availability appears to consist of 10
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sampling dates in STORET and the one year bimonthly cycle of samplings

made by Soltero et al. (1973). These data are assembled and summarized

in Tables SE-4A and SE-4B. The limited data from STORET indicates

winter season concentrations of the order 2.0 mg/1 for all forms of

nitrogen and 0.40 mg/l for phosphorus. The Soltero data indicate win-

ter season concentrations of 2.35 mg/i for ammonia plus nitrate nitro-

gen and 0.47 mg/l for ortho plus soluble organic phosphate. The varia-

tion in strength of observed nutrients in the summer season is substan-

tially lower from both sources.

Also available is a more extensive program of sampling made

on the Palouse River Basin in the report "Surface Water Quality in

Palouse Dryland Grain Region" by Johnson, Carlile, Johnstone and Cheng,

1973. The selected data for locations which drain cropland are abstrac-

ted and summarized in Table SE-5. These data for the Palouse River

Basin indicate winter season nutrient concentretions as follows:

Nitrogen, NH3 + NO3 as N 7.24 mh '1
Phosphorus, Ortho Poly as P04  0.32 mg/l.

Summer season concentrations are summarized as follows:

Nlitrogen, N 3 + NO3 as N 1.48 mg/l

Phosphorus, Ortho + Poly as P04  0.29 mg/l.

The Palouse River Basin data indicate substantially higher

win~er season concentrations of nitrogen than the Hangman Creek data.

The phosphorus data for the winter season is in agreement. The sum-

mer values for nitrates on the Palouse are in agreement with Hangman

Creek data whereas the summer phosphate values on the Palouse are sub-

stantially higher than Hangman Creek.
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Mass emission rates of nitrogen and phosphoius nutrients

are estimated in Table SE-6 based on mean monthly discharge of Hang-

man Creek and concentrations selected to be representative of the

available Hangman Creek data. The available data require the assump-

tion that uniform concentration be used throughout each season. This

must be recognized as a very crude approximation of what must actually

be true for an extremely "flashy" stream like Hangman Creek which has

extremes of flow range throughout the runoff season. The known mecha-

nism of erosion indicates that the concentration should change signifi-

cantly with the rate of runoff. Hence, the mass emissions herein cal-

culated should be recognized as an approximation for this reason in

addition to the inherent weakness of limited available data.

The possibility should also be recognized that more detailed

data on Hangman Creek might show values closer to the extensive Palouse

studies on similar lands.

Note that 96 percent of the total annual emission of nitrogen

and 98 percent of phosphorus takes place between December and June.

Only 4 percent of the nitrogen and 2 percent of the phosphorus are re-

leased into the Spokane river from June through November which includes

the season of active biological growth in Long Lake. The primary un-

known, particularly with regard to phosphorus which may be closely bound

with soil particles, is how much of the winter emission is deposited with

sediment in Long Lake and how much of the deposit may be made available

by subsequent benthic activity.
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Reognized Unmet Needs and Proposed Programs for Erosion Control

The need for erosion control in the Palouse region has been

widely recognized at federal, state and local levels. The Hangman Creek

Task Force draft report paraphrases the needs of Hangman Creek as follows:

"The 1970 National Inventory of Soil and Water Conservation
Needs points to the problems of the basin. This inventory
shows that of the area's 224,500 acres of cropland, 50 per-
cent need sod forming crops in rotation, 22 percent need
stripcropping or diversions, and only 20 percent are ade-
quately treated. Of the 78,000 acres of range and pasture-
land, 37 percent need grazing protection only, 17 percent
need re-establishment of cover, 16 percent need improvement
of present plant cover, and 24 percent have adequate treat-
ment. On 139,000 acres of forestland in the basin, 60 per-
cent needs better management, 6 percent needs reforestation,
and the ballance is being treated adequately. The present
condition of pasture and rangeland in the watershed is closely
associated with attempts by farmers to improve their economic
status. Most pasture and rangeland have some erosion, but the
situation has been improved over the past few years through
better range management. To the extent that farmers have re-
moved brush from pastures and along stream channels, their
efforts have been detrimental to wildlife. Overgrazing on
streambanks contributes to accelerated erosioi, sloughing, and
water pollution."

The Spokane County total conservation needs were enumerated in

broad terms in the U.S. Soil Conservation Service 1970 publication,

"Washington Soil and Water Conservation Needs Inventory." This source

indicates that, of a total of approximately 439,000 acres of non-irri-

gated cropland, 338,000 acres are in need of some form of conservation

treatment. Obviously, a large part ot this need is in the Hangman Creek

watershed.

The U.S. Soil Conservation Service (SCS) is the agency with

primary interest and responsibility in the field of land treatment.

The role of SCS is primarily one of technical assistance offered to
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local Soil Conservation Districts or to individual farmers. At present,

implementation of land treatment is largely possible only through volun-

tary action by private individuals. There are no methods to enforce man-

datory compliance or to provide financial assistance for compliance.

(Public Law 566, which provides for cost sharing with locals on group

action projects in the fields of flood control, recreation, drainage,

etc., also administered by SCS, is not applicable to land treatment.)

The potential change and direction in future soil conservation

activity is expressed in the following quotation from an article by

David Unger, Assistant Executive Secretary of the National Association

of Conservation Districts:

Sediment conty~l is not a new topic to conservation dis-
tricts. It has been a principal concern of ours for 35
years. What is new is that today when we consider sediment
control we deal with it in terms of pollution control as
well as the preservation of soil as a productive resource.

What has been happening in recent years to deal with the
problem? First, there has been action by municipal and
county governments. In many places across the country,
local governments have enacted ordinances requiring build-
ers and developers to reduce erosion on .onstruction sites
in cooperation with conservation districts. Second, the
Federal Highway Administration has issued standards which
requIre use of various erosion prevention techniques in
tho coritruction of new federal-aid highways. And third,
several icates have enacted laws providing for various
kinds o' accelerated and intensified sediment control pro-
grams, all of them to be carried out with the assistance
of soil and water conservation districts and their coopera-
ting agencies.

There are three trends exemplified in these legislative ap-
proaches. The first is that soil and water conservation
districts are given greater authority to deal with the
problem. The second in that although the early laws deal
primarily with construction-type erosion, the newer laws
are concerned with erosion from farm and forest lands as
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well. And the third trend is toward an increasing degree
of mandatory control in comparison to voluntary action.
Slowly but surely, soil erosion is becoming illegal i%,
this country.

In March 1972, the Environmental Protection Agency and the
Council of State Governments prepared to develop a model
state sediment control law for submission to the state le-
gislatures. We helped put together a task force represen-
ting the Department of Agriculture, EPA, state governments,
and the NACD to draft a model law.

The model law is premised on two basic recomm.endations:

1. Responsibility for an erosion and sediment control regu-
latory program should be placed in the conservation districts
which have the responsibility under the laws of all fifty
states for the control of erosion and sediment deposition.
This responsibility would be in conjunction with, but would
not replace, those state and local regulatory programs con-
cerned with the quality of soil and water resources and Tjol-
lution abatement activities.

2. Suggested state erosion and sediment control legislation
should be drafted in the forta of an amendment to existing
conservation districts' enabling laws.

Principal authorities and requirements of the model law in-
clude:

1. Establishment of a comprehensive state soil erosion and
sediment control program applicable to different types of
land use and soil conditions, with identification of areas
having critical soil erosion and sediment problem; and adop-
tion of statewide guidelines including conservation standards
for the control of erosion and sediment resulting from land
disturbing activities.

2. Establishment of district soil erosion and sediment con-
trol programs and conservation standards consistent with the
state orogrnr and 'uidellno .

3. Prohibition of certain land disturbing activities unless
conducted in accordance with approved zoil erosion and sedi-
ment control plans with special requirements applicable to
land disturbing activities resulting from normal agricultural
and forestry activities.

4. Use of existing regulatory meclanisms, such as building,
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grading, and other permits applicable to land disturbing
activities to implement erosion and sediment control plan
requirements.

5. Inspection, monitoring, and reporting requirements.
Provision for modification of approved plans by mutual
agreement.

6. Penalties, injunctions, and other enforcement provi-

sions.

7. Provisions for cost-sharing.

8. Appropriations to carry out the act.
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TABLE SE-1

o ESTIMA TD EROSION IN THE
HANGMAN CREEK WATERSHED

Average Unit Average Annual
Erosion

I  Soil Erosion
2

Land Use Class' .ceae 2 _ (Tons/Acre) (Tons)

Cropland Very Severe 12,000 20.0 240,000

Severe 135.400 15.0 2,031,000

Moderate 50,860 7.5 381,000

None 23,600 2.5 59,000

Range and
Pasture Moderate 25,600 2.5 64,000

Forest Moderate 49,900 2.5 125,000

TOTAL 297,300 2,900,000

iSource: U.S. Soil Conservation Service (1968).

2Developed by the consultant.
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TABLE SE-3

SA ANNUAL PATTZRN OF SEDIMENT DISCHARGE
FOR THE PALOUSE RIVER AT HOOPER

1962-1971

Average Sediment
h nth Discharge (Tons) Percent of Annual

October 1,063 0.01

Novem..r 7,010 0.05

December 1,138,956 10.25

January 3,289,143 29.59

February 4,213,809 37.91

March 1,738,165 15.64

April 472,233 4.25

May 228,573 2.06

June 23,622 0.21

July 1,813 0.02

August 527 +

September 1,21, 0.01

Source: U.S. Geological Survey. 1973. Palouse River Basin hydro-
logical investigation. Tacoma, Washington.
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URBAN RUNOFF

Goals of Urban Runoff Evaluation

If there ,ere neither data gaps nor limitations of developed

practical calculation methodology, it would be desirable to present

the following findings:

1. Total annual volume of urban runoff reaching surface
water under present conditions.

a. Through combined sewers
1) Treated
2) Overflowed.

b. Through separate storm sewers.

2. Total annual mass emission of the tollowing pollutants
associated with each of the volumes under 1 above.

a. BOD and/or COD.
b. Total dissolved solids.
c. Total coliform.
d. Fecal coliform.
e. Orthophosphate.
f. Total phosphorus.
g. Nitrate.
h. Total KJeldahl nitroten.
i. Any significant heavy metal.
J. Hexane extractables.
k. Pesticides.

3. A breakdown of both volume and mass emission of pollu-
tants seasonally between June through September and
the remainder of the year.

4. Accumulation rates, accumulation limits and washoff
constants for the above listed pollutants that would
permit modeling of a runoff pollutograph for any rain-
falL event.

As will be demonstrated below, there are both data gaps and

lack of practical calculation methodology not only for the study area

specifically, but for urban runoff in general where mass emission of
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pollutants is concerned. Despite an avalanche of research papers on

this subject in the last ten years, any calculation made from the cur-

rently available data and methodology must be recognized as a very

rough approximation.

The extreme complication created by the existing syster. of

combined sewer overflows to evaluation of what pollution load actually

is reaching surface waters under current conditions is addressed only to

the extent of reporting available estimates. The present systen of over-

flow is inevitably subject to revision and the current upgrade of the

City sewage treatment plant will change the bypass condition there. The

exact calculation of what has been happening would not be useful to eval-

uation of the problem. Therefore, the concentration herein is toward

evaluation of the total urban runoff pollution load before any treatment.

The hydrology of urban runoff, in contrast to the evaluation

of the pollution load, is a well developed art., Several alternative

methods are available depending upon the purpose to which the calculated

flows are to be put and whether the calculation is to be made manually

or by computer. Mhere the shape of the hydrograph for a particular rain-

fall event is not required, the rational formula is useable and is suitable

for manual calculation. Synthetic hydrograph methods are available for

more refined a'culations and the simulation techniques are available for

use in conjunction with computers.

ror the purpose of determining the annual or seasonal volume of

urban runoff, it is not necessary to know the shape of tne hydrograph for

varioub rainfall events. LWkewise, If the annual or seasonal pollution
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volume is to be calculated on the basis of average runoff quality, only

the runoff volume is necessary. The more advanced methods of determin--

ing total pollutional load due to runoff are based on the interaction

between the rainfall-runoff increments and the pollutional load availa-

ble on the surface. The use of this method requires the simulation tech-

nique.

Since the hydrologic techniques are commonly known and availa-

ble, they are not included in the literature search part of this section.

The literature search is devoted to pollutant data and evaluation.

Present Extent of Urban Drainage.

Within the urban planning area, with a few small exceptions,

all storm water drainage from urban areas that reaches surface waters

does go through City of Spokane sewers. The suburban area outside the

City of Spokane is drained almost entirely by taking advantage of the

natural permeability of the valley soils to dispose of storm waters

through dry wells or simply onto the surface. Hence, in addressing

the urban runoff problem in the City of Spokane in detail, the urban

runoff to surface waters of the urban area is being substantially covered.

Existing Storm Water Collection in the City of Spokane

Table I summarizes the tributary areas relative to urban runoff

in the City of Spokane. This table was prepared from mapping in Esvelt

& Saxton/Bovay (1972) but the numbers themselves are not avp:able in the

referenced report. There are four kinds of runoff collection situations
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in the Esvelt & Saxton/Bovay study area:

1. Areas drained by combined sewers, 15,871 Ac.

2. Areas drained by separate storm drains, 3,511 Ac.

3. Unsewered areas topographically tributary to a separate
stormwater outfall, 639 Ac.

4. Unsewered areas which are not served by any runoff col-
lection or outfall, 3,213 Ac.

The Esvelt & Saxton/Bovay sewer study area covers 23,230

acres which does not include the entire area inside the city limits.

The entire area inside the city limits is 32,848 acres or 51 square

miles. Table IV-A from Esvelt & Saxton/Bovay (1972) is reproduced in

abbreviated form herein as Table 2. This table covers the entire City

and gives a breakdown by land use. An exact parallel cannot be drawn be-

tween Tables I and 2 since unknown amounts of Public and Semi Public and

Parks from Table 2 are included in the various sewered categories of

Table 1. Furthermore, there are significant residentLal and industrial

areas without sewered drainage. The tables are rougi.ly checked by com-

paring the subtotal of "combined sewered," "separately sewered" and

"unsewered but tributary" at 20,021 acres from Table 1 with the subtotal

of 20,283.65 acres from Table 2.

In summary, urban runoff is shown to be currently collected in-

to sewers Lor dfsjosal o surface waters from a total of approximately

20,000 acres of which approximately 65o acres are unsewered land which

drains overland to contigt'ous se:ers or outfalls. The conposition of

land use in the drained area is approximately as follows:
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Classification Area, Acres

Residential 8,000
Business and Commercial 990
Industrial 1,360
Street Pavements 7,000
Public and Semi Public 2,000
Parks 650

20,000

Combined Sewers in the City of Spokane

Eighty two percent of the City area from which surface drain-

age is collected in sewers is served by a combined system. A combined

system is one in which storm and sanitary wastes are conveyed in a

common pipe. As indicated in the section describing facilities, the

historical pattern of sewer construction resulted in a system of com-

bined sewers with multiple outlets to the river. When these many

trunks were gathered in interceptor sewers to convey the sanitary flow

to the treatment plant, the result was a large number of overflows where

each combined trunk was connected into the interceptor. These overflows

are mapped in Figure 10 in Section 311 and are listed in Table 3 herein.

Each of these overflows is a unique situation with regard to

frequency and volume of overflow. Both storm and sanitary wastes are con-

veyed to the treatment plant up to the hydraulic capacity of the intercep-

tor. When flow at any point exceeds the interceptor capacity, the excess

flow is automatically overflowed to the river without treatmen.. Since

the combined sewer is carrying both sanitary and storm flows, that which

overflows is likewise a mixture of storm and sanitary waste. The propor-

tions of storm and sanitary waste are unique at each overflow and at each
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point the ,omposition of the overflow varies with time as the volume

of storm flow changes relative to the sanitary flow.

Even if the quality of the sanitary and storm wastes

were known precisely for each, the determination of the quality of the

overflow at each point would be complex. The complexity is further

compounded by the unique service area and hydraulic conditions at each

overflow. Nevertheless, evaluations have been made of the mass emission

of the overflow which are reported below.

Conclusions from the Esvelt and Saxton/Bovay Report

The report by Esvelt & Saxton/Bovay (1972) presented the

following conclusions relative to the volume, quality and significance of

the annual emission due to urban runoff in the City of Spokane.

"Table X-A shows that on an annual basis, runoff waters
contain negligible amounts of the nutrients, nitrogen
and phosphorus, compared to the sanitary sewage flow.
Runoff waters contain approximately 10 percent as much
BOD as the treatment plant effluent. System overflows
contain less than 8 percent as much BOD as the sewage
treatment plant effluent. Runoff waters carry nearly as
much suspended solids as are discharged to the river an-
nually in the treatment plant effluent. Those carried in
the runoff are more inert, however, consisting of sand
and grit."

The applicable parts of the referenced Table X-A are reproduced below:

ANNUAL EISSION RATES FRON THE SPOKANE SEWER SYSTEM

Flow SS BOD TKN P
Million Thousand Thousand Thousand Thousand
Gallons Pounds Pounds Pounds Pounds

Raw Sewage Flow* 10,200 10,700 12,200 1,700 510

Primary Effluent* 10,200 3,760 5,290 1,700 470
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Flow SS BOD TKIN P
Million Thousand Thousand Thousand Thousand
Gallons Pounds Pounds Pounds Pounds

Total Runoff 1,500 3,300 620 50 6.3

Combined Sewer
Overflows** 740 1,400 430 46 10.5

Sanitary Sewage in
Overflows 160 170 190 27 8

*1970-1971 average at Spokane Sewage Treatment Plant.
**Computed based on assumption that interception capacity - 2 x dry
weather flow.

The total annual storm water runoff shown above at 1,500

million gallons is equal to approximately 3.45 inches of runoff

(about 20% of annual rainfall of 17 inches) from the approximately

16,000 acres which are drained to the combined sewer system. (Note

that the annual yield of runoff from separate storm sewers is not in-

cluded in the above.)

The referenced report concluded that average quality of storm

water runoff was as follows, based on literature search and limited

testing.

BOD 50 mg/l
Suspended Solids 260 mg/l
Total Kjeldahl N 4 mg/l
Total P 0.5 mg/l
Total Coliform 100,000 per 100 ml

The above values were used in calculating annual emissions shown in

referenced Table X-A.

The Esvelt & Saxton/Bovay report qualifies its conclusions

about the importance of runoff by pointing out the potential short term

problems caused by storm runoff and overflow at low river stages as
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follows:

Opt "The short term problems created by overfloT may be of more
importance than the annual emissions, as transient reductions
in water quality then occur. Exhibit VII-l shows storm runoff
frequency for Spokane. From this figure, a runoff rate of
about 600 cfs can be expected one hour each year. A one-hour
flow at this rate would discharge about 17 tons of suspended
solids to the river and nearly 4 tons of BOD. If the river
were flowing at 1,000 cfs entering Spokane, this amount of
runoff evenly mixed would provide nearly 100 mg/i of suspended
solids and 20 mg/i BOD.

Runoff amounting to 300 efs can be expected about eight times
each year for a one hour duration. This runoff would discharge
8 tons of-suspended solids and 1 1/2 tons of BOO during one
hour. This would provide about 60 mg/i SS and 10 mg/i BOD to
the river, assuming the same discharge and mixing."

The referenced Exhibit VII-l is not reproduced heiemn. It

shows that the above quoted paragraph applies to frequenef, expected

in the period April to October which is coincident with low flows.

The referenced report does not make the following computation

but it appears to be implied. If the total combined overflow is 740 mg*

the net emissions must be:

Primary treated sanitary sewage 10,040 mg
Primary treated runoff 920 mg
Untreated sanitary in overflows 160 mg
Untreated runoff in overfl q 580 Mg

TOTAL 11,700 mg

This checks the sum of total sanitary at 10,200 mg plus total runoff

at 1500 mg.

The report does not state whether the overflows shown in

reproduced Table X-A include bypasses at the sewage treatment plant or

not. The table on Exliibit VII-4 of the same report indicates average

*mg - million gallons.
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annual volume of overflow as 447 mg and specifically excludes the STP

bypass.

The table from Exhibit VII-4 of the Esvelt & Saxton/Bovay

report is reproduced herein as Table 3. The referenced report also

shows a development of the frequency and volume of overflow at each

overflow location in the combined sewer system.

The quality sampling made as part of the Esvelt & Saxton/

Bovay report was limited to two grab samples from a storm sewer at

Nine Mile Road and Assembly Street and to one sequence of samples

through a rainfall event from the storm sewer at Superior and Cataldo.

These data are reproduced herein as Table 4.

Summary from City NPD',S Application for Permit

The City of Spokane has filed NPDES application for permits

for 36 overflows and 8 bypasses. The data from these applications is

simmarized in Tables 5 and 6 respectively. The data given in this

source indicates an annual average discharge from overflows of 567

million gallons plus a discharge of 70 million gallons from Iypa.6es,

making a total of 637 million gallons.

The overflow numbering system used by Esvelt & Saxton/Bovay,

as shown in Table 3, are shown in a column headed ESB number in Tables

5 and 6 for coordination. Both the ESB and NPDES numbers are shown in

the location plan Figure 10 of Section 311.

The NPDES permits were prepared by the City subsequent to the

ESB report and represent the more recent evaluation.
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Literature Search

The only presently available evaluations of the mass emis-

sion pollution load of urban runoff for the City of Spokane are the

foregoing data and referenced tables. A literature search is under-

taken here to supplement the available information on present runoff

conditions and provide a basis for evaluation of projected conditions.

There have been a significant number of papers released on

urban runoff as a pollution source since 1964. Refer to the Biblio-

graphy in Section 302 and the List of References in this section.

The early data gathering efforts were directed toward correlation

with the obvious factors which effect quality and quantity of runoff

such as land use, climate and street cleaning practices. The data were

not being gathered toward implementing any particular uniform or

recognized technique for waste load computation. Practically all were

directed toward development of a possible technique based on correla-

tion.

The literature reviews are presented below and in referenced

tables. The Metcalf & Eddy (1971) and Lombardo and franz (1972) cita-

tions are presented first because they demonstrate the recognized

methodology, an understanding of which is necessary to evaluate the ap-

propriateness of raw data gathered by others. Following these first

two citations, the remainder are presented in alphabetical order.

Metcalf & Eddy (1971). In this citation titled "Storm water

management model," a simulation approach is developed. The mechanism do-

developed in this simulation approach indicates why the correlative ap-
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proach was experiencing so much difficulty. The mechanism shows that

a sampling program that does not recognize the physcial processes in-

volved in build up of pollutants and their subsequent wash off is im-

possible to interpret by correlation alone.

The mechanism given mathematical expression in the Metcalf

and Eddy simulation is as follows: The pollutant load builds up on

the urban surfaces as a time function but with a limiting characteris-

tic. The pollutant load on the surface at any time is a function of

the length of time since last washoff (or sweeping), the amount left

by the last washoff (or sweeping), the rate of accumulation and the li-

miting value of accumulated material. The pollutants are then washed

off by the rainfall event at a rate proportional to the amount of pol-

lutant present on the surface and to the rainfall.

If the mechanism is a fair approximation of the actual physi-

cal process, and it has recognition and acceptance of being the case,

then it is obvious why there is difficulty in correlation of data that

does not include time since the rain event began or since the antecedant

cleaning regime. It also points out the inherent risk in attempting to

evaluate the mass emission of pollutants based on applying average pol-

lutant concentrations to total runoff.

The development of the Metcalf and Eddy simulation of urban run-

off did not include any data gathering. Hence, the application and test-

ing reported in the referenced work relied on previous studies which had

not gathered their data with this mechanism in mind. The application and

testing were based on data from Weibel, Anderson and Woodward (1963) and
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the American Public Works Association (1969) for conditions in Cincin-

nati and Chicago respectively. See reviews below.

Lombardo and Franz (1972). Hydrocomp Inc. includes in their

quality simulation model the accumulation-washoff mechanism described by

Metcalf and Eddy. Their methodology is described in Lombardo and Franz

(1972) as follows:

"The accumulation process is modeled by a daily rate of accu-
mulation and a limiting value of accumulation for each consti-
tuent... The limiting value is approached asymptotically if no
washoff occurs. Factors which effect the limiting value are
frequency and efficiency of street cleaning, natural decay pro-
cesses and removal by wind action.

The relationship between these factors and the limiting load
value has not been clearly established. However, the follow-
ing methodology can be used to estimate the limiting value.
First assume that the total of all removal processes (other
than washoff by runoff) is represented by R, where R is ex-
pressed as the fraction removed per day. The load on an area,
in pounds per day, is given by L(t) where t represents the
time. We also assume the daily addition to the load is Y
pounds per acre per day. Therefore, the load at any time t
(assuming no washoff) would be:

L(t) - L(t-l)'(l-R) + Y (15.3)

The limiting value of L(t) as t become large is simply Y/R.
Thus, an estimate of the removal efficiency expressed as an
average.. .will give an estimate of the limiting value..."

That is, the accumulated load, L, at any time, t, can be established if,

in addition co knowing the accumulation rate, Y, one also knows either

the efficiency of all removal processes, R, or the limiting value of

accumulations Y/R. Lombardo and Franz (1972) then goes on to show how,

in the ebsence of test data, R can be estimated. They arrive at a typi-

cal value of R - 0.086 which makes the limiting value 11.5 times the rate

of daily addition.
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Thus to perform the accumulation calculation for any specific

parameter for any specific locality, an accumulation rate and a limiting

value or removal efficiency must be adopted, either from specific test

data or from the literature.

Lombardo and Franz (1972) explain the washoff methodology as

follows:

"The water quality model computes the quality of surface run-
off by assuming the amount of constituents washed off in any
time interval dt is proportional to the amount of constituent
on the surface. This leads to the equation:

X, - X - Xo(l - e-k t)* (15.1)

where:

Xo - initial constituent load, lbs. - L(t) from (15.3).

X - constituent load after time interval, t.

t - time interval, hr.

- constant of proportionallty.

Assuming that k is proportional to runoff rate r in inches per
hour, and that 90% of constituents on impervious areas and
50% on pervious areas are washed off at a runoff rate of 0.5
in/hr, the value of k is determined as 4.6r for impervious
areas and 1.4r for pervious areas. Thus the equation is (for
impervious areas):

Xo - X - Xo(l - e-4.6rt) (15.2)

Dividing by the total volume of runoff during the time interval,
one obtains the average pollutant concentration during the time
interval. The calculation is performed for each time interval
with Po reduced by the amount of pollutant washed off in the
preceding interval."

Thus, to perform the washoff calculation for any specific locality, the

*?or derivation see Metcalf and Eddy. Also, the letter symbol3 used in

Equations 15.1 and 15.2 have been changed from the source to marc them
consistent.
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required data are the rainfall data as a time function and the solution

to the accumulation calculation is dependent upon the previous calcula-

tion for its starting point. To carry out this type of calculation for

a period of time is a tedious task best done by computer.

The primary prerequisite to making such a calculation for any

specific locality is selection of accumulation rates and limiting values

of accumulation for each parameter required and for both pervious and

impervious surfaces. Lacking specific data for Spokane except as noted

above, the literature search is directed toward filling this gap.

The American Public Works (1969) report approaches the urban

runoff pollution potential via analysis of dry dust and dirt collected

from selected areas in Chicago. These areas included single family,

multiple family and cormercial land use. The collected material were

all dust and dirt that would pass a 1/8 inch mesh. The dust and dirt

samples were blended with water and analyzed. Analytical results are

expressed in mg/g of dust and dirt. Since the amount of lust and dirt

were developed in terms of accumulation in pounds per day per 100 feet of

curb, the analized pollutant potential could be converted to the same

basis. The APWA report does not attempt to ronvert these potential street

loadings to urban runoff mass emission. The parameters included in the

analysis of dust and dirt infusions included water soluble, volatile water

soluble, BOD, COD, P04 , N, total plate counts, confirmed coliforms and

fecal enterococci.

Avco Economic Systems (1970) presents results of sampling and

analytical work done on urban runoff flows from 15 test areas in the City
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of Tulsa, Oklahoma. The 15 areas were selected to be representative

of various types cf land use. Samples were collected for 30 events

and the parameters reported include total coliform, fecal coliform,

fecal streptococci, BOD, COD, TOC, Kjeldahl nitrogen, soluble ortho-

phosphate, total, suspended and dissolved solids, pH, chloride and

specific conductance, Thesp extensive data are reported in a variety

of forms including: (1) summary of means and ranges for all test

areas, (2) means and standard deviations for each parameter for each

individual test area, (3) average daily load of pollutants per mile of

street and (4) calculated average yearly pollution loads, pounds per

acre, for each test area.

The summary results are reproduced herein as Tables 7, 8 and

9.

Black, Crow and Eidsness (1971) is devoted primarily to seek-

ing a solution to the impact of combined sewer overflows for six urban

drainage basins in Atlanta, George. Runoff quality data was collected

cor three separately sewered areas, however, as part of the overall pro-

gram. The parameters sampled include total suspended solids, volatile

suspended solids, conductivity, pH, alkalinity, phosphate, and chemical

oxygen demand ZCOD). The number and frequency of sampling are not given

n, is the rethod of averaging gi.en except for volatile suspended solids,

phosphate and COD. Mfuch of the data is reported as having been taken un-

der "dry weather flow conditions.' Storm condition data was apparently

extended by use of best fit equations. Values of COD/BOD and VSS/TSS

are g.ven rathtr than the separate values. The data appear zo be of
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doubtful value for comparison or extrapolation and are not reproduced

herein.

In addition to the analytical results shown in the table, a

computation was made based on the results which derived an annual BOD

yield of 153 pounds per acre.

Bryan (1972) presents results of storm water runoff sampling

and analysis for a 1069 acres area of mixed land use in Durham, North

Carolina. The tributary area %eld an average population density of 9.7

persons per acre and land use was distributed as follows: 59.5% resi-

dential, 18.6% commercial and industrial, 11.8% public and institutional

and 10.) % unused. Surface characteristics were distributed as follows:

20.2% paved streets and parking, 9.1% roofs, 3.4% unpaved streets, 67.3%

lawns, parks and undevel"ed. Results of rnalysis from sampling 17

storms containing a total of 10.64 inches of rainfall, expressed,as

flow weighted means, are tabulated below:

Mean Annual Yield
Parameter Concentration Pounds per Acre

Biochemical Oxygen Demand 14.5 mg/i 84
Chemical Oxygen Demand 179 mg/l 1,040
Total Solids 2,730 mg/l 15,900
Volatile Total Solids 298 mg/l 1,730
Chloride as NaCl 12.6 mg/i 73
Total Phosphate 0.58 mg/i 3.4
Lea,, 0.32 mg/l 1.9
Fecal Coliform 30,000 per 100 ml

Envirogenics Company (1971) contains urban runoff data for

one location in Sacramento, California, for six storm events in Decem-

ber, 1968 through April 1969. For each storm event, an analysis is re-

ported for the beginning of runoff, 3 hours after and 12 to 18 hours
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after. Parameters reported include total suspended solids, volatile

suspended solids, settleable solids, BOD, COD, pH and fecal coliforms.

The flow rate was not measured. The characteristics and the size of

the tributary area are not reported. A large size is indicated by the

pipe size given as 84 inch.

This report subsequently makes a calculation of storm water

^unoff quality based on the accumulation-washoff method using a quality

simulation model. The pollution quantities were generated from an 18

year long record of hourly rainfall data using the following accumula-

tion and washoff relationship:

L - P - kIL - k LQ, where L is accumulation of pollutant
over the area, i is hourly increase (or decrease) in pol-
lutant accumulation, P is production rate of pollutant, k1
is decay constant, k2 is wash-oft constant, and Q Is storm
water runoff flow. The mass flow of pollutant in the runoff
is k2LQ.

Values for the three rarameters, P, k1 and k2 were selected

for the specific study area based on the above described sampling and

three sources from the literature, APWA (1969); Weibel, Anderson and

Woodward (1964); and Engineering-Science (1967). The method of selec-

tion is not shown. Note that two of the data sources are the same as

those relied upon by Metcalf and Eddy.

The calculated mean quality of the stormwater runoff is given

as follows:

Suspended Solids 250 mg/l
BOD 125 mg/l
Fecal Coliform 6.3 x 104 organisms/l

The Envirogenics Co. report tal.es advantage of the 18 year rain-

fall record which was used as a data base to develop a statisticai evalua-
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tion of the pollution load and presents data in terms of "percent of

time pollution is less than given value."

McElroy and Bell (1974). In addition to a complete literature

review covering all of the titles reviewed herein, this report presents

the results of sampling and analysis of urban runoff for two areas in

West Lafayette, Indiana. The two test areas are an urban area and a

semi-urban rural area.

The urban area consists of 29 acres of fully developed residen-

tial area with an estimrted population of 252 persons and having 38 per-

cent impervious surfaces, about half of which are pavement and half roofs.

The sampling periods consisted of four closely spaced successive rainfall

events b-tween October 27 and November 13 of 1972. Samples and analyses

at half hour intervals are reported for BOD and suspended solids concen-

trations and for concurrent flow. Rainfall is not reported. The time

from the last rain preceding the first sampling period is not given.

The yield of pollutants in pounds per acre per storm event are

summarized below. The values in the table below are computed from the

raw data in the repurt. The results do not appear in this form in the

report.

RUNOFF POLLUTANTS

Inches Mean Concentration Yield

Storm Length Depth on mg/l pounds/acre
Event Hours Gross Area BOD SS BOD SS

Oct. 27 5 1/2 0.0052 11.89 29.7 0.014 0.035

Oct. 31 11 0.0073 20.57 26.0 0,034 0.043
Nov. 1 11 1/2 0.1379 5.45 18.6 0.170 0.582
Nov. 13 J 0.0851 12.25 32.7 0.236 0.630

The I-Re yield on November 1, not a full 24 hours later than the

312.7-18



October 31 event, indicates that the October 31 event removed only a

small part of the surface accumulation existing at that date.

Mische and Dharmadhikari (1971) presents results of urban run-

off quality measurements made for three drainage areas in Tucson, Arizona.

The sampling program took samples at five minute intervals on the rising

limb of the runoff hydrograph and at 20 minute intervals after the peak

discharge was passed. The results presented, however, do not reflect

this detail and show only average quality. The averages are described as

simple average unweighted for flow. This, combined with the sample fre-

quency pattern, would heavily weight th- average toward the "first flush"

concentrations. The parameters analyzed include turbidity, suspended so-

lids, total dissolved solids, COD, total coliform, fecal colifoem and

fecal streptococci. The results obtained are reproduced herein on Table

10.

From the fact that the stormwater collection in the sampled

areas was all in open drainageways and that there were open refnsu dumps

on the banks of the channels would indicate other than typical urban

practice. As the authors point out, their results are consistently

higher than the Cincinnati and Tulsa results. These facts, and the

average method used, indicate that the reported results are of doubtful

value for analysis or extrapolation to other areas.

Oblas (1973) includes both an extensive literature search and

original pollution measurements. The literature review includes the re-

ports reviewed herein except for Envirogenics Company (1971), Sartor and

Boyd (1973), and Black, Crow and Eidsness (1971). Data are also summar-
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0- ized from a number of additional sources to form a table comparing

twenty one sources. Portions are reproduced as part of Table 12.

The original runoff quality data developed in this report is

for a six month period on a 147 acre area on Mercer Island including

residential, commercial, institutional and undeveloped sections. The

runoff samples were analyzed for 10 pollution parameters: temperature,

pH, nitrate, orthophosphate, DO, alkalinity, color, turbidity, suspended

solids, BOD, and COD. Non-concurrent tests were made subsequently for

coliforms. Flows were also measueed and recorded.

Sartor and Boyd (197L2 approacheb the potential pollution from

urban runoff on the basis of analysis of the materials found on streets

collected by a variety of artificial means rather than by analysis of

natural rainfall runoff. This investigatfcn was confined solely to street

areas and does not include other areas Lucn as sidewalks, driveways, roofs,

parking lots or landscaped arpas that normally participate in netural urban

runoff.

Data were collected fron sampling streets in eight cities, two

of which were sampled twice at different seasons of the year. The pollu-

tant materials investigated include: total solids, volatile solids, BOD,

COD, I'Jeldahl nitiogen, soluble nitrate, phosphates, heavy wetals (chro-

mium, copper, zinc, :!ckel, mercury, lead and cadmium) and both chlorinated

hydrocarbon and organic phosphate pesticide compounds.

Street areas representing nine classifications of land use were

selected in each study city. These land use categories included four

types of residential, three types of industrial and two kinds of comer-
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cial. Host summaries, however, are given in terms of the three basic

categories of residential, industrial and commercial and a mean repre-

senting all three.

The sample collection methods ranged from application of arti-

ficial rainfall at rates of 0.2 and 0.8 inches per hour for 2 1/4 hours

to hand sweeping followed by hand washdown with a hose. The majority of

the data were collected by the hand sweeping and hand spray washdown

method.

The sampling program was designed to determine the standing

load of pollutants at a single point in time without preplanned relation

to the last cleaning by either sweeping or natural rainfall. This was

apparently recognized as a defect of the program after the samplin had

been completed. To attempt to fill the need for specific data on the

rate of accumulation and the shape of the accumulation curve, the data

were analyzed statistically. The analysis was performed in terms of

total solids loading only. The report does not develop the accumulation

rate data for any of the pollution parameters such as BOD. The report

is cautious in presenting the results of the analysis since the data

collection was not planned for this purpose. The results are presented

graphically and in terms of "best fit" equations.

Since the data for each pollutant in terns of the total solids

is available in the report, it could be implied that the accumulation of

eact constituent pollutant can be computed by ratio to total solids.

This report also shows that such a procedure would lead to incorrect

results since it was demonstrated that at least two parameters, BOD and
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COD, appear to accumulate at different rates. The significant result

of the analysis appears to be that the accumulation rate falls off

after 1 to 3 days and is practically asymptotic in 11 or 12 days.

The report also covers discussions of the source of the con-

taminants that appear on streets %nd the effectiveness of current

public works practices for street cleaning. It also makes some com-

parisons of instantaneous urban runoff pollution with sanitary sewage

pollution but does not compare annual mass emissions.

Results of the street loading investigations are available

in five forms:

1. The basic observations in terms of mean loading in-
tensities as pounds per 1000 square feet or pounds
per curb mile.

2. The loading intensity in pounds per day since the
last rainfall.

3. The loading intensity in pounds per day since the
last sweeping or major rainfall.

4. The concentration of pollutants in the solids loading.

5. The solids accumulation rate from analysis as "best
fit" equations.

The results for selected parameters in terms of observed load-

ings in pounds per day per curb mile as weighted average for all. cities

and laad areas i. reproduced in Table 11. Similar data for observed

loading per day since last cleaning by rain, sweeping and both are also

included.

The results of analysis of solids accumulation produced the fol-

lowinF "best fit" curvea where:
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X - elapsed time since last clean (days)

Y - solids loading on streets (lb/curb mile)

Residential land-use category:

Y - 426 (eO.0565X);

Industrial land-use category:

Y - X/(O.00187 + 0.000601X);

Commercial land-use category:

Y - 694 - 519/X;

All ]e~id-use areas combined:

Y - 296 (XO
511

);

Weibel, Anderson and Woodward (1963). This reference is the

"Cincinnati study" as referred to above. The Cincinnati study reports

the results of urban runoff sampling for a period July 1962 through

September 1963 for a 27 acre residential and light commercial area. The

area is estimated to have 37 percent impermeable area.

Samples were taken continuously throughout the rainfall events

manually (July to October) and automatically October through September.

Flow hydrographs were taken simultaneously. Samples were selected for

analysis on the basis of observed hydrograph. Basis, however, is not

stated. Parameters reported are: turbidity, color, pH1, alkalinity,

hardness, chlorides, suapended rolids, volatile suspended solids, COD,

BOD, NO2, NO3 , Nil3 , Organic N and soluble P04. Mean and range for the

year are reported and with breakdown of means by season. Bacterial

counts for total and fecal coliform and fecal streptococci are reported

counts exceeding in percent of samples.
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Tables are also presented for:

1. Mean concentrations observed as function of time after
start of runoff.

2. Stormwater runoff loads in pounds per year per acre com-

pared with raw sanitary sewage loads.

The values given in the Cincinnati report for annual emission

in urban wastewater are as follows:

Annual Emission
Constituent Pounds per Acre per Year

SS 730
VSS 160
COD 240
BOD 33
PO 2.5

Total N 8.9

Evaluation of the Literature Sources

The literature presents the development of a methodology for

quality evaluation in Metcalf & Eddy (1971). At the time that Metcalf

& Eddy made their study, there were no adequate raw data for application

of the method. Their attempts to apply the method using the data from

APWA (1969) and Weibel, Anderson, and Woodward (1963) were not satisfac-

tory. The literature search indicates that there are still no fully satis-

factory data sources for application of the Metcalf & Eddy methodology of

surface accumulation and washoff.

The effort reported in Sartor and Boyd (1973), although limited

to only the street surface portion of urban runoff, recognized the need

for determining the shape of the pollutant accumulation curve but did

not produce a satisfactory end product that allows quantitative expression
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of these curves for the significant parameters. Further manipulation of

their results may be the best data source to date for application of the

simulation method.

Envirogenics Co. (1971) is the only reference found which

showed application of the simulation method to a specific problem. It

also demonstrated one of the significant advantages of the simulation

method when applied to a long term precipitation record, -amaly statis-

tical analysis of the pollution potential. Unfortunately, this applica-

tion appears to have been made on the basis of weak basic data.

Only three data sources are suffi-lently intensive in number of

observations and parameters analyzed to give confidence to evaluation of

mass emission rates based on mean concentrations or on computed pollution

yield per unit of time. Thesc are the Cincinnati, Tulsa and Durham studies

reported in Weibel, Anderson and Woodward (1963), Avco Economics Systems

(1970) and Bryan (1972) respectively. The results from these three reports

for key parameters are tabulated for comparison in Table 12. Also shown

in Table 12 are results from two other cities, Lubbock, Texas and Ann Arbor,

Michigan, quoted from Oblas (1973) and the simulation computed results from

Envirogenics Co. (1971) for Sacramento, California.

Heading Table 12 are the Spokane evaluations from Esvelt & Saxton/

Bovay (197?) Tb' .. rious sour ie S~vc their rese2ts in two forms:

1. As mean concentration of pollutant in runoff waL=ts which
does not recognize the volume of runoff waters.

2. As annual yield of pollutant per acre of tributary area
which does recognize the volume of runoff waters.

The three cities, Cincinnati (C), Tulsa (T), and Durham (D) have roughly
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comparable annual rainfalls that are approxivately twice that of Spo-

kane. To compare the reported results in the two alternative forms, the

annual pollutant load for the presently combined sewer service area in

Spokane is computed in each case. Where the data are given as mean con-

centration of the pollutant, it is converted to annual load on the basis

of 1,500 million gallons per year estimated volume of runoff for Spokane

per Esvelt & Saxton/Bovay. Where the data are given as annual pounds

yield of pollutant per acre of tributary area, the annual load is com-

puted on the basis of the 16,000 acres tributary to the Spokane combined

sewer system.

Considering BOD, Durham and Tulsa report comparable concentra-

tions at 14.5 and 11.8 mg/! respectively. For these two cities, the

annual yield per acre is also reported. Here, Durham shows 84 pounds per

acre as compared with 30 for Tulsa, showing that the difference in runoff

exaggerates the difference in concentration. For Cincinnati only, the

annual yield is given at 33 pounds per acre. When these values are ap-

plied to Spokane runoff and area, the results based on concentration be-

come small compared with those based on yield per acre. Note that the

concentration is high as developed by simulation for Sacramento, which has

low annual rainfall which is comparable to Spokane. Keeping in mind the

mechanism of accumulation to an asymptotic limit, the annual yield ex-

pressed in pounds per acre appears to be a more valid basis for extrapola-

tion than mean concentration. The equivalent of 39 pounds per acre per

year developed by Esvelt & Saxton/Bovay appears to be consistent with the

range of 30 to 84 pounds per acre per year from C, T and D.
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Several investigators have expressed concern that BOD results

may be invalid due to interference by toxic heavy metals and have advoca-

ted inclusion of COD data as an alternative. COD data for C, T and D are

available and are equal to 240, 226 and 1040 pounds per acre per year

respectively. The rdtios of COD to BOD are 7.3 and 7.5 to 1 for C and T

but over 12 for D. The Durham ratio seems excessive. The C and T values

are in close agreement.

Nitrogen nutrients are reported only for C and T. D contained

no nitrogen analysis. The results for C in terms of annual yield are

given only for total nitrogen but details in the report give a breakdown

into components as follows:

Nitrites 1.7%
Nitrates 13.6%
Ammonia 21.4%
Organic 63.3%

The nitrogen results for T are given only in terms of organic Kjeldahl ni-

trogen. (Presumably only the organic fraction of the total Kjeldahl ana-

lysis is referred to and does not include araronia.) The comparative values

for C and T as organic nitrogen are 5.6 and 2.1 poinds per acre per year.

The concentration selected by Esvelt & Saxton/ Bovay is equal to 3.1 pounds

per acre when applied to Spokane, falling between the C and T values.

All three, C, T and D, report phosphates on an annual yield

basis. C reports as "total soluble P04 ," T as "soluble orthophosphate,"

and D as "total phosphate." Values given are in close agreement being 2.5,

3.4 and 3.0 pounds per acie per year respectively for C, T and D. The con-

centration value selected by Esvelt & Saxton/Bovay is equal to 0.4 pounds

per acre per year which is only about one eighth of the average for C, T

312.7-27



04 Heavy metals are not compared in Table 12 since only D reports

values. The annual yield of lead reported for D is 1.9 pounds per acre

per year. Sartor and Boyd (1972) also report heavy metals but in terms

of found street loadings. For lead, Sartor and Boyd report 0.57 and 0.65

pounds per curb mile for lead and zinc respectively, the two most signi-

ficant heavy metals found. For Spokane as a whole there are approximately

0.06 curb miles per acre. Therefore, the Sartor and Boyd data mean that,

at the random times they observed, .034 pounds of lead per acre are

available to be washed off. Thirty rainfall events in a year finding

this loading would yield 1.0 pounds per acre per year which checks the

order of magnitude reported for Durham. The Sartor and Boyd ratio of

zinc to lead provides a means for estimating the yield of zinc.

None of the reports attempted to develop coliform pollution

in terms of yield. All data are in terms of obscrvzd mean concentration.

Total coliforms are reported for both C and T at 58,000 and 87,000 or-

ganisms per 100 ml respectively. Esvelt & Saxton/Bovay selected 100,000

for their Spokane evaluation. The reported values for fecal coliforms

are 10,900, 420 and 30,000 organisms per 100 ml for C, T and D respec-

tively. In addition, there is a value of 6,300 organisms/100 ml used by

Envirogenics Co. for Sacramento.

The Tulsa report gives solids in three forms, total, suspended

and dissolved. Durham is in terms of total and volatile total. Cincin-

nati is in terms of suspended and volatile suspended. Since the Esvelt &

Saxton/Bovay values for Spo..ane estimate are in terms of suspended solids,
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and two of the references include this data, suspended solids is selec-

ted for basis of comparison in Table 12. There is supplemental data

from Envirogenics for Sacramento and from Lubbock, Texas and Ann Arbor,

Michigan. All except the Cincinnati results are available only in con-

centration form. The Tulsa data is converted to yield on the basis of

ratios shown in the report between total and suspended. Expressed as

concentration, the suspended solids values range from 210 to 1370 mg/l,

with the stronger evidence in the range around 300 mg/l which is in sub-

stantial agreement with the 260 mg/l selected by Esvelt & Saxton/Bovay.

As annual yields there are only two examples for comparison but both give

much higher values, of the order 3 to 5 times greater than that indicated

by concentration applied to Spokane runoff.

McElroy and Bell (1974) data cover only four storms closely

spaced for West Lafayette. Hence, the data do not yield a check in terms

of annual yield for the two parameters tested. The observed weighted mean

concaitrations of BOD ranging from 5 to 21 mg/1 are similar to the results

reported for Tulsa, Durham and Lubbock. The suspended solids in the range

of 18 to 33 mg/l are, however, about one tenth of those reported for these

same above cited locations. There is a potential check of accumulation

rate between the November I event, which appeared to be intense enough to

remove a large part of the accumulation, and the November 13 event. The

indicated accumulation rate is .02 pounds of BOD per acre per day. This

converts to approximately 0.33 pounds per curb mile per day whic', is only

one sixth of the rate observed by Sartor and Boyd (1973).
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Estimate of the Present Urban Runoff Mass Emission

Based on the foregoing literature eva _.tion as summarized

in Table 12, a selection is made of unit rates of annual yield to arrive

at an approximatioa of the present mass emission from Lhe 20,000 acres

total presently sewered to surface waters in Spokane. Note that Table 12

is in terms of 36,000 (actually 16,510 per Table 1) acres tributary area

which represents the combined sewer system which drains to the sewage

treatment plant.

The selected unit yield and the total annual yield for 20,000

acres are shown in Table 13. Table 13 also includes an estimation of the

surmer season yield, between June I and September 30. The basis for esti-

mation of summer season yield is a factor of .25 applied to the total

annual to reflect an interaction between 0.33 of the accumulation time

and 0.20 of the available precipitation for washoff.

The selected values shown in Table 13 are intended to be on

the high side to evaluate the maximum potential impact.

A check of the total annual runoff volume for the 20,000 acres

presently served is shown in Table 14 The breakdown of areas is an

estimate based on the city wide breakdown shown in Table 2. Streets as

defined in Table 2 means the easement in which the street is located

rather than the paved area itself. Impervious is defined as impervious

areas connected to the street or sever by pipe or impervious conveying

surface. Roof areas which dischatge onto the ground are .pervious" by

this definition. The estimated total annual runoff from the 20,000

acres presently sewered is 2,430 million gallons. This is in substantial
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agreement with 1,500 million gallons from 16,000 acres tributary to the

combined sewers as developed by Esvelt & Saxton/Bovay. The summer season

runoff volume is estimated to be twenty percent of the annual or 490 mil-

lion gallons.

Accompanying these annual runoff volumes, the yields for the

three most significant parameters are estimated as follows:

Tocai Annual Yield Summer Yield
Parameter Pounds Pounds

BOD 1,100,000 250,000
Total N 90,000 22,500
Ortho 1 20,000 5,000

In addition to annual and seasonal quantity and quality of the

present urban runoff, there is one more characteristic of importance

to evaluation of impact and treatment possibilities. This characteris-

tic is the total volume of individual storm events. Bovay (1973) pre-

sents an evaluaticn of this characteristic in terms of a 2,000 acre

element on a statistical basis. Based on a statistL.al analysis of

rainfall events, Bovay (1973) concludes that the volume of runoff from

2,000 acres with a return period of 6 months is 14 million gallons or

42 acre feet. Extending this to the presently combined sewer service

area of 16,000 acres, the storm event runoff volume tor 6 month return

frequency is 336 acre feet. For the total of combined and separate

storm sewers which serves approximately 20,000 acres, the volume is 420

acre feet. The site layout for the proposed treatment plant enlarge-

ment and upgrade containL provision for approximately 14 million gallons

on 42 acre feet of storm water storage.
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TABLE 1

CITY OF SPOKANE SEWERAGE SYSTMI AREAS'

Area, Acres
Combined Separate Unsewered

Zone Sewers Sewers2  (3) (4) Total5

1 1,047 668 15 862 2,592
2 1,655 280 79 688 2,702
3 1,475 125 12 155 1,767
4 648 20 31 92 791
5 2,190 189 107 257 2,743

6 785 21 4 62 872
7 1,329 789 21 588 2,727
8 4,472 0 324 67 4,863
9 807 327 46 385 1.565
10 1,463 1,092 0 57 2,612

Total 35,871 3,511 639 3,213 23,234

Total City Area - 32,845 acres.

'As measured from mapping contained in Esvelt & Saxton/Bovay (1972)
not including Spokane River surface area.

2Sewers collecting storL drain-ge only and discharging directly to
surface waters. Not cr.nectea .o the combined sewer system.

3Unsewered but topographically tributary to an adjoining area drained
by sewers which connect to the combined system.

4Unsewared and topographically not tributary to any sewered area.

5Total within the Esvelt & Saxton/Bovay study area which does not in-
clude the entire City of Spokane.
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TABLE 2
LAND USE CATEGORIES IN CITY OF SPOKANE1

Land Use Area, Acres

Residential 8,713.65
Business and Commercial 991.79
Industry 1,437.05
Streets and Alleys 7,098.63

Public and Semi Public
Other than Parks 2,042.53

Subtotal 20,283.65

Parks 1,778.38
Agricultural 307.49
Undeveloped 9,937.27
Water 543.00

Subtotal 12,566.14

TOTAL 32,847.79

1
From Table IV-A of Esvelt & Saxton/Bovay 1972, abbreviated.
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TABLE 4

URBAN~ RUNOFF QUALITY DATA FROM ESVELT & SAXTON/BOVAY

Grab Samples from Storm Sever
at Nine Mile Roa n sebySre

Parameter Units June 2. 1971 Aust2.17

BOD mg/i 14 41
Total Phosphorus mg/I 0.26 0.35

Total Kjeldahi Nitrogen mg/i 1.5 23.6
Suspended sIolids mg/i 100

Volatile Suspended Solids mg/i 58

Time Interval SamPliing for a Rainfall Event

Time After Start of low

Parameter Units 5min 1/4 hr 1/2 hr 1 hr 2 hrs 3 hrs
ROD mg/I 100 50 45 40 30 15
Suspended Solids mg/l 1900 1600 1450 1200 650 50
Total Phosphorus mg/I 2 1.8 1.8

Kjeldahl Nitrogen mg/i 14 10 8
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TABLE 8

SUMMARY OF ANALYTICAL RESULTS FROM
15 TEST AREAS IN TULSA, OKLAHOMA

Mean of the Range of the Test
Parameter Test Areas Area Means

Bacterial (number/100 ml)*
Total Coliform 87,000 5,000 - 400,000
Fecal Coliform 420 10 - 18,000
Fecal Streptococcus 6,000 700 - 30,000

organic (mg/1)
BOD 11.8 8 - 18
COD 85.5 42 - 138
TOC 31.8 15 - 48

Nutrients (mg/i)
Organic Kjeldahl Nitrogen 0.85 0.36 - 1.48
Soluble Orthophosphate 1.15 0.54 - 3.49

Solids (mg/1)
Total 545 199 - 2,242
Suspended 367 84 - 2,052
Dissolved 178 89 - 400

Other Parameters
pH 7.4 6.8 - 8.4
Chloride (mg/i) 11.5 2 - 46
Specific conductance 108 36 - 220

(micromhos/cm)

*Geometric mean.

Source: Avco Economic Systems (1970).
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TABLE 10

AVERAGE URBAN RUNOFF WATER QUALiTY FOR
THREE LAND AREAS IN TUCSON, ARIZONA

Drainage Area Type

Partly
Fully Developed Partly Developed

Developed Residential, Residential and
Residential Comercial Industrial

Watershed Area, sq. mi. 0.90 3.50 1.90

Turbidity, JTUJ 624 1,059 1,734

Suspended Solids m/l 777 1,394 1,876

Total Dissolved Solids
mg/l 189 173 264

COD mg/l 230 185 497

Total Coliform/100 ml 590,000 420,000 420,000

Fecal Coliform/100 ml 1,030,000 820,000 190,000

Fecal Streptococci/
100 ml 130,000 7,270,000 60,000

Source Miehe and Dharmadhikari t1971).
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TABLE 13

ESTIMATED MASS EMISSION OF URBAN RUNOFF FROM
20,000 ACRES OF PRESENTLY SEWERED AREA IN SPOKANE

Annual Loading Seasonal Load
Unit Rate Total Load June 1-Sept 30

Parameter Pounds per Acre Pounds Pounds

Suspended Solids 500 10,000,000 2,500,000

BOD 50 1,000,000 250,000

COD 240 4,8U0,000 1,200,000

Nitrite 0.08 1,600 400

Nitrate 0.61 12,200 3,050

Ammonia 0.96 19,200 4,800

Organic Nitrogen 2.85 57,000 14,250

Total Nitrogen 4.5 90,000 22,500

Orthophosphate 1.0 20,000 5,000

Lead 0.5 10,000 2,500

Zinc 0.6 12,000 3,000
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IV TABLE 14

ESTIMATE OF IMPERVIOUS AREA IN THE
PRESENTLY SEWERED AREA OF 20,000 ACRES

Area Percent Impervious
Acres Impervious Area Acres

Residential 8,453 .15 t,268

Business & Commerical 961 .60 577

Industry 1,437 .25 359

Streets 6,885 .67 4,613

Public & Semi Public 1,940 .35 679

Parks & Other Open 324 .05 16

Total Service Area 20,000 7,512

7512 Acres X 0.7 runoff coef. X L7 inches annual rainfall
12

7,450 acre feet - 2,430 million gallons
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POTENTIAL AGRICULTURAL WASTEWATER SOURCES

Scope and Objectives

Agriculture covers a wide range of activities, many of which

may adversely affect water quality. These include feedlots, dairies,

poultry farms, irrigated agriculture, dryland agriculture, logging, and

farmsteads. Pollutants derived from such agcicultural operations in-

clude sediment, oxygen-demanding wastes, nutrients, pesticides and other

chemical and mineral substances.

It is the purpose of this subsection to determine the kind,

extent and location of the various agricultural activities within the

study area with the objective of evaluating the pollution potential from

these activities. Most agricultural pollution potential is categorized

as non-point source. As such, the pollution load reaching surface or

groundwaters is usually not subject to direct measurement. Therefore,

the evaluation must be inferred either from the measurable effect on the

receiving waters or from observation of the source itself. Except for

nutrient loads that have been measLred during the runoff season on Hang-

man Creek, there are practically no water quality data directly linked to

agricultural activities. Therefore, the burden of this investigation falls

on description of the agricultural activities themselves.

The recognized categories of agricultural waste sources for

which evaluations are sought in the process of inventol ,ing the agricultur-

al activities of the area art as follows:

1. ConstitueStq of natural ra. 'all oa croplands:
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a. In surface runoff.

1. Nutrients from fertilizers.

2. Nutrients from decay of plant materials.
3. Pesticides.
4. Sediment from erosion.

b. In percolation and seepage to groundwater.

(Same pollutants as to surface except that
sediment is not usually a problem)

2. Constituents from irrigation of croplands:

a. Surface return flows containing the pollutants
listed under I above.

b. Percolation to groundwater. In addition to the
pollutants listed above for natural rainfall,
there is the added potential for salt buildups.

3. Constituents from natural rainfall on pasture lands
and animal concentration areas:

a. Oxygen demanding putrescible material.

b. Nutrients and salts in animal excreta.

c. Chemicals and pesticid-s.

4. Leachate from agricultural solids waste disposal.

Agricultural Activity in the Study Area

An overview of agricultural activity in the study area is pre-

sented below based on two criteria: 1. Agricultural land use, and 2.

Farm aninal populations. The basic data source ior agricultural land

use is the U.S. Soil Conservation Service (SCS) compilations titled

"Small Watershed Reconnaissance Data" and the SCS mapping of soil con-

servation needs. The basic data source for farm animal populations is

the U.S. Department of Commerce 1969 Census of A' cult e . (1969 is
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04 the latest census. The next scheduled is 1974.)

Agricultural Land Use

Figure 1 identifies the subdivisions of the study area used

in the SCS inventory of land use. Table 1 shows the acreage for various

categories of agricultural land use within the subdivision of the study

area and summarized for the entire study area. Note that approximately

one tenth of one percent of the study area drains into Idaho. This small

area is almost entirely in forest land with negligible agricultural pol-

lution potential. The discussion which follows does not include the

Idaho drainage and is confined to lands tributary to the Spokane River.

The totals for the study area tributary to the Spokane River

show that the overall land use breakdown is as follows:

Approximate Area Percent of
Land Use Acres Total

Croplands of all kinds 390,000 27
Grazed forest and pasture 529,000 37
Ungrazed forest 395,000 27
Other 132,000 9

Total 1,446,000 100

Of the 390,000 acres in cropland, 252,000 acres or 65 percent are in

the three areas southwest of the Spokane River made up as follows:

Subarea Area, Acres

Hangman Creek 161,000
Deep Creek-Coulee Creek 4A,O00
Lower Spokane-South 45,000

252,000

The primary crop in these three areas is wheat raised by dry farming
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methods on the Palouse soils. Irrigated agriculture represents less

than 0.7 percent of the cropland in these three areas.

The next largest segment of cropland is the 92,000 acres in

the Little Spokane Valley, representing 24 percent of the study area

total. Of this 92,000 acres, 68,000 acres, or more than two thirds,

are in hay and pasture. The Lower Spokane-North has only 17,000 acres

of cropland and, like the Little Spokane Vulley, more than two thirds

are in hay and pasture. Irrigated agriculture represents 5,000 acres or

5.5 percent of the total cropland In the Little Spokane, ninety percent

of which is irrigated hay and pasture. A similar situation exists for

the Lower Spokane-North where the irrigated portion is 5.3 percent and

all in hay and pasture. To summarize, for L.e Little Spokane Valley and

Lower Spokane-North subregions, the cropionas are predominantly hay and

pastures of which about five percent are irrl.3ated,

Cropland in the Spokane Valley covers 29,%C0 acres and accounts

for 7 percent of the study area cropland. This :rea as the largest pro-

portion and the largest absolute amount of frri)aieJ agriculture. Approxi-

mately 13,000 acres or 45 percent are irilgaZed. Thts area is also Lnique

for the diversity of crops, both dry farmed and irrigated. An approximate

breakdown is as follows:

Approximate Area, Acres

crop Dry Irrigated

Grain 10,023 J,66Q
Hay 5,444 470
Grass Seed 500 7,500
Truck Crops -- 2,000
Orchard -- A-000

15,967 12,630
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Considering the categories other than cropland, the various subareas

are chardcterized as follows, based on the distribution shown in Table I.

Hangman Creek. The proportion of land not involved in agricul-

ture is small. Range and pasture at 74,000 acres or 24 percent of the

subarea ranks second only to cropland. Together with grazed forest, there

are 100,000 acres devoted to grazing animals.

Deep Creek-Coulee Creek. This subarea is similar to Hangman

Creek but has an even larger proportion of land in agriculture. The

amount in grazing, at 60,000 acres, exceeds cropland area.

Spokane Valley. Approximately 35 percent of this subarea is

in urban and other nonagricultural use. Of the land not devoted to crop-

land and urban use, the remainder is divided approximately evenly between

grazing land and unused forest. The grazing land, at 29,000 acres, is

significant.

Little Spokane Valley. This subarea contains half of the un-

grazed forest in the study area. These ungrazed forest lands are in the

highlands that ring the valley. Grazed lands occupy 119,000 acres making

this subregion second to Lower Spokane-North. However, this area has a

much higher proportion of range and pastue which has a higher animal

capacity per unit of area.

Lower Spokane-North. This subregion is almost entirely in the

Spokane Indian Reservation. Cropland is almost negligible and is all in

dry hay and pasture. The remainder of the subregion is divided almost

evenly between grazed and ungrazed forest. (In fact, the numbers reported
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look suspiciously as if they were divided in two by judgment rather than

by measurement.)

Lower Spokane-South. Almost the entire subregion, except for

cropland, is in grazing land, and over 80 percent of that is in grazed

forest.

Animal Population

Table 2 shows the livestock and poultry population of Spokane

County from the 1969 Census of Agriculture. The agricultural animal popu-

lation fluctuates with season, market conditions and weather. Up to date

populations are not available, but the census figures given in Table 2 are

considered to be representative present populations for current conditions.

Most of Spokane County is within the study area, and most of the important

livestock and poultry operations .n Spokane County were also within the

study area.

The census data are not broken down below the county-wide level.

Therefore it is not possible to compile populations more exactly conform-

ing to the study area boundary. For the same reason, the Stevens County

census cannot be subdivided to obtain the number of animals in the upper

Dragoon Creek and Chamokane Creek Areas. As shown above under land use,

the areas devoted to grazing in Lower Spokane-North and Lower Spokane-

South are 129,000 and 92,500 acres respectively. Lower Spokane-North is

entirely in Stevens County and Lower Spokane-South is practically all in

Lincoln County. Therefore, significant cattle populations in the study

area are not represented in Table 2 which is for Spokane County alone.
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At 17 head per 1000 acres grazing intensity, the number of cattle in the

Stevens and Lincoln portions of the study area are estimated at 2,200 and

1,600 respectively.

The following gen.jralizations about the size and distribution

of dairy herds are based on information obtained from various local agri-

cultural offices. These figures are in general agreement with the dis-

tribution by herd size shown in the 1969 census of agriculture for Spokane

County which is summarized in Table 3. Table 3 includes all cattle herds,

and is not restricted to dairy herds.

Dairies in the Spokane River basin are numerous, but tend to be

smaller than those encountere.d near western Washington metropolitan areas.

dealth District and Extension Service personnel provided estimates indica-

ting that the total number of dairy herds in the study area is probably be-

tween 100 and 120. The largest dairy has approximately 400 head, with the

next largest having less than 200. Both are located near urban areas, the

larger being jit south of Cheney anO the other southeast of Spokane. Ac-

cording to the most recent agricultural census in 1969, the major portion

of the dairy animals (approximately 70 percent) are in herds numbering more

than 20 and less Lhan 100 head. The largest concentration of dairy herds is

in the Dt3r Park area it, Spokane and Stevens Counties. Smaller concentra-

tions are in the Chc .ey-Medical Lake and the Milan areas. The remaining

herds are scattered, primarily in Spokane County. The 1969 census shows

that in Spokane County 148 farmers reported sales of milk to processors.

The distribution of non-intensive cattle raising, other than

dairy herds, ean be inferred from the land use inventory. Feed lots and
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other intensive concentrations must be located on an individual basis.

Poultry and hog farms in the study area are not large relative

to those in other parts of the U.S. Again, the best source of data on

numbers is the 1969 Census of Agriculture. The major portion of both

poultry and hogs in the study area is in Spokane County. In 1969, there

were less than 5,000 hogs and pigs in the county and over 600,000 poultry.

The majority of the poultry (over 584,000) were on only nine farms. Six

farms reported over 200 hogs and pigs and had a total population of 1,734.

In addition to the above, there were in 1969 in excess of 3,000 sheep and

3,000 horses plus small numbers of other animals. These latter animals

are not in significant concentrations.

Fertilizer Use

Fertilizers are used in all subregions of the study area and on

most crops. The 1969 Census of Agriculture indicates that use ranges from

less than 0.10 tons per acre per year for pasture, hay and grain to over

0.20 tons par acre per year for grass seed production. The most widely

used fertilizing element is nitrogen and its most widely used form is

liquid ammonia. The largest fertilizer use in the area is for wheat. All

wheatland is fertilized with nitrogen but there is a growing use of phos-

phates and sulfur. Local agriculture oxicials estimate that 35 to 40 per-

cent of wheatland now receives phosphate an3 5 percent sulfur.

Most nitrogen fertilizers are highly water soluble and tend to re.-

m, so. One of the advantages of liquid ammonia, now widely used, is its

ability in dry cool soils to react with the soil to form non-leaching com-
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pounds which slowly release nitrogen to the root zone.

All phosphate fertilizers react with the soil to form rela-

tively insoluble compounds that cling to the soil particles. There is

little tendency for phosphate to move by leaching.

The recent EPA publication (1963) on Methods and Practices

for Controlling Water Pollution from Agricultural Nonpoint Sources is

quoted as follows on the factors affecting nutrient losses from crop-

lands:

the soil/water system and the way they are lost from soils
differ greatly, as do control practices. Most of the phos-
phorus in soil, whether it comes from organic or inorganic
sources, is contained within, or is tightly attached to,
soil particles. Soluble phosphate content of surface run-
off is usually very low, but concentrations may be signifi-
cant in runoff from dead vegetation. Most of the phospho-
rus lost from land is associated with sediment. Thus, con-
trol of phosphate pollution depends largely on control of
soil erosion.

Organic or humus nitrogen lost from soils into water is as-
sociated with sediment, and erosion control is, again, an
important contiol mechanism. However, most nitrogen lost
from the soil is in the form of nitrate, which is not ab-
sorbed into the soil particles. It is completely soluble
in water and moves where water moves. Control of nitrate
movement to surface water or to aquifers depends on the
control of runoff and leaching.

It coitinues with reference to one effect of type oi crop:

The type of crop cr land use has a major effect on nutrient
losses thro gh erosion and leaching. Eroqion of soil and
loss of phosphorus and organic nitrogen associated with sedi-
ment are much lower for sod crops such as pasture and range
grasses, thai, for row crops such as corn and soybeans..

Pesticide Use

Herbicides are the most widely used pesticide in the study area.
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The 1969 Census of Agriculture indicates that 77 percent of the dollars

spent for pesticides in Spokane County is for herbicides and only 17

percent for insect control on crops. Insect control on livestock and

poultry is minor compared to other pesticide use in th= study area.

The largest single use is herbicides for weeds or grass in crops.

About 75 percent of the herbicide used is 2,4-D. The most common ir.-

secticides used are malathion and chlordane.

The importance of erosion as a potential vehicle for pesticide

pollution is indicated by the following quotation from the "Mrak Report"

(U.S. Department of Health, Education and Welfare, 1969):

"Because of the tight binding characteristics of pesticide
residues to soil particles, it is suggested that the gener-
al pollution of waters by pesticides occurs through the

transport of soil particles to which the residues are at-
tached."

The pollution path is nor limited to erosion, however. The

following is quoted from EPA (1973):

"Pesticides also enter waterways through surface runoff
and groundwater supplies. As a group, pesticides have low
solubility in water, but small amounts are transported in
solrtion. Herbicides are generally more water soluble than
insecticides, and a few are freely soluble."

The hazard from pesticide use for livestock pest control is

evaluated by EPA (1973) as follows:

"Insecticides used to control livestock pests are applied by

various means, such as feed additives, backrubbe.s, sprays,

pLur-ons, liquid dips, or barn fumigations. Pesticide ex-

posure to the environment is minimal with correct use. Bar-
ring dumping or accidental spillage, the potential for envi-
ronmental pollution from this source is min!mal."
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Evaluation of Nonpoint Source Pollution Potential

The evaluation of agricultural pollution potential is dis-

cussed below in the categories listed at the beginning of this subsec-

tion and as suArized in the matrix shown in Table 4.

1. Constituents of natural rainfall runoff from croplands

which reach surface waters.

The significance of the pollution problem associated with

erosion from the dry farmed Palouse soils has had long standing recog-

nition in this and adjoining watersheds. The inventory of croplands and

their use presented above shows that this problem is confined almost ex-

clusively to three subregions in the study area: The Hangman Creek,

Deep Creek-Coulee Creek and Lower Spokane-South. The problem in these

three subregions has a combination of the pollutional threats outlined

above including:

a. Largest use of fertilizer in the study area.

b. Largest use of herbicides in the study area.

c. A crop and soil combination that is vulnerable
to erosion.

The problem is centered on the unique combination of factors

In the Palouse cropland area which evolves from its vulnerability to

erosion. The subject is treated separately in a subsection titled

"Soil Erosion."

Where erosion is not a problem, the low annual rainfall tends

to minimize runoff pollution from croplands. Other factors which tend

to minimize the threat in the remainder of the study area are the type
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of crops and the land slope and permeability. Except for the Spokane

Valley, the only significant kinds of cropland are hay and pasture.

For all of these reasons, the pollution potential from rainfall runoff

from croplands to surface waters is rated low for Little Spokane Val-

ley and Lower Spokane-North. The Spokane Valley is likewise rated low,

although othe- crops are raised, because the ground slopes are very

low and the soils are highly permeable. There is little evidence that

significant surface runoff re'ches surface water from the Spokane Valley.

2. Constituents of natucal rainfall which percolate from

croplands to groundwater.

Throughout the si'bregions which are on the Columbia Plateau

formations, namely Hangman Creek, Deep Creek-Coulee Creek and Lower

Spokane-South, the potential for percolation to the basalt groundwater

aquifer is very small due to the impermeable nature of the surface forma-

tions. Groundwater pollution potential from cropland percolation is

estimated to be very small for these subregions.

As stated above for flows to surface waters, the low annual

rainfall reduces all pollutional threats of rainfall origin. In con-

trast to the surface water situation, where permeable soils reduce the

threat, for groundwater pollution the threat is increased.

In the Little Spokane Valley, there are extensive croplands

on relatively permeable soils which extend to the aquifers of the sub-

region. Of the 92,384 acres of cropland in this subregion, 60,677

acres, or two thirds are in hay and pasture and one third in other crops

such as grain and grass seed. There appears to be some potential for

312.8-12



groundwater contamination with nitrates from fertilizers iven with low

rainfall. The threat is probably lower in the Dragoon Creek part of the

subregion where the cropland is hay and pasture which are fertilized at

lower levels. In the Deadman Creek part of the subregion, the crops

are predominantly grain and grass seed which have higher rates of ferti-

lizer application.

In the Spokane Valley, most of the area is on the surface of

the highly permeable primary aquifer. The predominant crops are grain

and grass seed which take heavy fertilizer applicatiorp. Here the depth

to groundwater in the agricultural areas is about 70 feet. The Bureau of

Reclamation has estimated that 15 to 20 percent of applied irrigation

water percolates beyond the root zone. The extent to which Percolation

from the lesser volume of natural rainfall penetrates the 70 feet of un-

saturated gravel above the aquifer is unknown. The threat is ratad..as

slight for the Spokane Valley due to rainfall.

The Lower Spokane North has relatively little cropland compared

with the Little Spokane Valley, where the physical conditions are similar.

The pollution potential is rated low.

3. Constituents of irrigation return flow to surface waters.

Irrigation of cropland is insignificant in all subregions ex-

cept Little Spokane Valley and Spokane Valley. In the Little Spokane

Valley practically all irrigation is to hay and pasture and is by sprin-

kler irrigation. The total area irrigated is small. The potential for

surface return is rated slight. In the Spokane Valley most irrigation is

by sprinklers but there is some ditch and furrow type remaining. Here
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the highly permeable soils prevent any surface returns.

4. Constituents of excess irrigation water percolating to

groundwater.

The permeable soils in the Little Spokane Valley provide a

slight threat from the relatively small irrigated area. The large irri-

gated area in the Spokane Valley with highly permeable soil and crops

which take heavy fertilizer application are evaluated as a moderate

threat although the percolation mechanism beyond the root zone is largely

unknown.

5. Constituents from rainfall acting on animal pasture land.

The evaluation discussed in this paragraph is limited to pas-

ture and forest grazing of livestock and does not cover animal concen-

trations such as feedlots or milking confinements at dairies. These

latter situations are regarded as point sources and are covered separately

from nonpoint sources. In general, pasture production of livestock in-

herently provides land disposal of animal wastes. Providing that the

land is not overgrazed to the point of creating an erosion problem, run-

off quality should approach that from natural grass and forest lands.

The primary threat from pasture occurs as a result of concentration at

feeding, watering and resting sites. Natural streams through grazing

land attract these undesirable concentrations. This concentration of

animals in stream beds is the primary threat from grazing lands in the

study area. These situations are observed most often in the Hangman

Creek area and the Dragoon Creek areas.

The potential for groundwater contamination from grazing is
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minimal except where the above cited stream concentrations occur in

conjunction with a stream that interchanges with an accompanying ground-

water body. The only sites in the study area with this type of potential

are in the Little Spokane Valley.

Evaluation of Point Source Pollution Potential

Animal and poultry concentrations are the primary threats of

agricultural point source pollution. Except for one egg producer, the

animal and poultry concentrations in the study area are in general far

smaller than the size limit for which NPDES permits are required. The

concentrations above which NPDES permits are required are as follows:

a. 1000 slaughter and feeder cattle
b. 700 head or more of dairy cattle
c. 2500 swine over 55 pounds
d. 10,000 head of sheep
e. 55,000 turkeys
f. 100,000 laying hens or broilers
g. 30,000 laying hens or broilers wiL!, liquid manure

handling systems
h. 5000 ducks
i. combinations of animals per schedule

The largest concentrafions of dairy cattle are a herd of 385

in the Cheney area and one of 125 in the Deer Park area. (The Early

Dawn Dairy, a major herd listed in publications, is no longer in exis-

tance.) In addition to these two largest there are other dairy herds

concentrated in the Cheney and "er Park areas as well as southeast of

Spokane, around Milan and the Medical Lake vicinity. The average herd

size in Spokane County is 75 head. Refer to Dairy Herd Improement

Association Annual Report for 1973.

Dairy operations are under the surveillance of the Spokane
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County Health District. The Health District reports a recognizable

threat of water pollution in a number of cases and, in one instalLce, the

operation is subject to periodic flooding. The Health District reports

that these threats are being eliminated.

There are two cattle feeder operations of modest size, the

Morrison in the Moab Junction area with 600 to 800 head and the Dosser

near Salese Lake with 250 to 400 head. Two slaughtering operations,

Stockland and Hygrade, have holding facilities for cattle awaiting pro-

cessing, both in the east Trent area.

It is understood that dairy and cattle concentrations are in

general following tLe guidelines published by Washington State University

for waste disposal. See Washington State University publication E 3479.

The largest hog operation in the study area is a concentration

of 60 to 80 on the Latah area.

Poultry production in the study area is currently off from the

levels indicated in the census due to unfavorable feed and price levels.

There is essentially no broiler production at present, only eggs. The

largest egg producer is in the Deer Park area with approximately 200,000

hens. The next levels are 20,000 hens or less, with producers in Glen-

rose, Greenacres and Hutton Settlement.

In sumary, there is a low potential for significant water pol-

lution from agricultural point sources associated with animal and poul-

try production in the study area.
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TABLE 2

1969 LIVESTOCK AND POULTRY
POPULATION -- SPOKANE COUNTY

Farms

Reporting Number

Cattle and Calves 1,171 39,988

Hogs and Pigs 178 4,830

Sheep and Lambs 92 3,036

Horses and Ponies 672 3,180

Chickens (3 mon. plus) 309 620,489

Source: U.S. Bureau of the Census, 1972. Census of Agriculture, 1969.
Volume 1. Area Reports, Part 46, Washington.
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TABLE 
3

1969 POPULATION DISTRIBUTION
FOR CATTLE AND CALVES

SPOKANE COUN,

Farm Category By Number of Farms Re- Number of Cattle

Range of Herd Sike ortin er Caregory* in Size CalorZ

1-19 260 2,467

20-49 230 7,486

50-99 156 10,501

10G-199 21 7,226

200-499 16 4,216

500 and over 5 3,010

34,906

*Includes only farms with sales of $2,500 and over. Numbers also
include both dairy and beef animals.

Source: Census of Agriculture, 1969.
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EXISTING WASTEWATER COLLECTION AND-TREATMENT FACILITIES

Introduction

The objective of this section is to create an inventory

of existing facilities for the collection, treatment and disposal of

wastewater within the study area. The inventory of facilities in-

cludes, where available, the areal extent of collection systems,

size and capacity of principal trunks, the location, description,

size and nominal capacity of treatment facilities, and the location

of the point of release to the environment.

Where there is no central collection and disposal facility,

and disposal is by individual disposal systems, the inventory con-

sists of a delineation of the areas served by this type of facility

and an estimation of the population so served. Where there is no

central collection and disposal facility, and the policy of local

agencies has discouraged individual disposal systems in favor of

group interim facilities, the inventory consists of listing and

locating these facilities and an estimation of the population

served.

Collection systems inventoried include separate storm water

systems, coebined storm and sanitary systems and separate sanitary

systems. TVe overflow locations of the City of Spokane combined

sewer system are mapped. The evaluation of the frequency, volume and
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quality of spills from their overflows is covered under the section

dealing with waste sources.

Overview

Within the urban planning area only the City of Spokane,

Fairchild Air Force Base, the Spokane Industrial Park and a portion

of the Town of Millwood are served by sewerage collection systens and

centralized treatment facilities. The extensive suburban areas east

and north of the Citv of Spokane are served by individual septic tank

and drainfield disposal systems and interim treatment and disposal

facilities serving groups of homes or commercial buildings.

Industrial waste collection and disposal in the urban plan-

ning area shows a similar pattern. Indfistries within the City of

Spokane dispose of their wastes through the City collection system

and treatment plant. Industries outside the City are served by indi-

vidual treatment facilities.

Urban runoff collection and disposal repeats the pattern.

Urban runoff in the City of Spokane is collected mostly in a combined

sewer system but with some separately sewered portions. The ultimate

point of disposal for these collected wastes is the Spokane River.

Outside the City, there is little urban runoff collection. In general,

disposal is to local dry wells or to the naturally free draining land

surface.
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Outside the urban planning area, central sewerage collection

and disposal systems are provided in the communities of Wellpinit, Deer

Park, Cheney, Rockfort, Fairfield and Tekoa. All ocher communities

and isolated dwellings are served by individual septic tank and drain-

field disposal systems, There is no significant source of industrial

waste outside the urban planning area. Collection systems for urban

runoff and storm drainage are, in general, provided by the same commu-

nities that have sanitary sewer systems.

For the urban planning area, the service areas of the existing

sewage collection systems, the location of centralized treatment facili-

ties and ultimate points of discharge for both municipal and industrial

facilities are shown on Plate 311-1. Also shown on Plate 311-I are the

outlying communities with public water systems but without sewage collec-

tion systems. The areas within the urban planning area where individual

on-site disposal systems and interim facilities are used, are shown on

Plate 311-2.

Plate 311-3 shows the location of communities outside the

urban planning area having collection systems and centralized treatment

facilities. Also shown on Plate 311-3 are concentrations of 50 or more

persons not served by a collection system.

Of the present study tea pop-lation oL 289,000, approximately

185,000 or 64 percent are estimated to be served by collection systems

and centralized treatment, 91,000 or 31 percent are estimated to be

using individual disposal facilities and 13,000 or 5 percent are esti-

mated to be served by interim treatment fac.li, s
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Sanitary Sewerage and Treatment Facilities Other Than the City of
Spokane

General. There are nine communities other than the City

of Spokane that are served by a sewage collection system and centra-

lized treatment. They are:

City of Cheney
City of Deer Park
Fairchild Air Force Base
Town of Fairfield
Town of Medical Lke
Town of Millwood
Town of Rockford
City of Tekoa
Wellpinit (Bureau of indian Affairs)

The location of these facilities is shown on Plates 311-1 and 3. The

general characteristics of each system are summarized in Table 1 and

the characteristics of the respective collection systems are summarized

in Table 2.

These relatively small systems are described in detail below.

The City of Spokane systen is treated separately. These nine systems

serve a total population of approximately 21,500 and handle a total

average daily flowy of 2.176 mgd. The City of Spokane system serves

167,000 persons plus a significant industrial flow and handles 29 mgd

average daily flow.

City of Cheney. The m.nicipal sewerage system of the City

of Cheney serves the entire contiguous business and residential dis-

trict.s of the City and the campus of Eastern Washington State College,

an area of approximately one square mile. The population of this

service area varies from about 6,500 to 10,000 depending on the resi-
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dent college enrollment, but normally is about 8,400.

The wastewater collection system consists of approximately

35 miles of gravity sewers in sizes ranging from 6 to 24 inches. An

average dry weather flow of about 500,000 gallons of domestic waste-

water is conveyed to the treatment facility each day. The average

wet weather peak flow is about 4.5 million gallons per day.

The wastewater treatment system utilized at Cheney is a con-

ventional facultative lagoon system. Pretreatment is provided by sol-

ids corminution with bypass bar screens. Three lagoons are utilized,

one of which is divided into two cells. Chlorination of final efflu-

ent is provided.

A schematic diagram of the Cheney wastewater treatment sys-

tem is shown in Figure 1. The lagoons are basically operated in par-

allel with each lagoon normally receiving screened raw sewage.

Lagoon 2 receives raw sewage from the headworks and discharges

to its separate chlorination contact chamber. This lagoon is 13.2 mil-

lion gallons in volume with 9.0 acre surface area. The chlorine contact

chamber following Lagoon 2 has a volume of 15,800 gallons and is con-

structed of concrete.

Lagoons la, lb and 3 receive raw sewage from the headworks and

discharge to a intmon chlor'n ion facility. Lagoon la is 9.7 million

gallons in volume with a surface area of 6.6 acres, and lb has a volume of

8.8 million gallons with a surface area of 6.0 acres. Lagoon 3 has a

volume of 27.3 million gallons and an area of 14.0 acres. The zhlorine

contact basin serving these three lagoons is at, earthan basin with a vol-

ume of 31,000 gsllons.
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Effluent from Lagoon. la, lb and 3 drains into a pond formed

by this flow trapped against an embank ment topping the Burlington North-

ern (SP&S) cuL. The sewage percolates through the embankment and down

into the cut which it follows for about one quarter of a mile to 
where

Minnie Creek enters the cut. Lagoon 2 discharges into Minnie Creek up-

stream from this point. Minnie Creek, including the effluent from all

the lagoons, continues in the railroad cut for about 1.7 miles, 
then

leaves the cut to continue 5.5 miles to juncture with Hangman Creek.

City of Deer Park. The entire community of approximately 1300

residents is served with a sanitary sewerage system. This system con-

sists of gravity sewers, a pump stacion, and a treatment facility.

Wastewater from approximately 85% of the service area flows by gravity

directly to the treatment facility with about 15% of the area 
depending

on a pump station. The average flow to the treatment facility is 149,

000 gallons per day.

The rollection system serves an area of approximately 0.53

square miles and contains 9.1 miles of sewers ranging in size 
from 8

to 12 inches.

The treatment plant is of the secondary type. The processes

utilized are solids comminution with bar screen bypass, primary 
clarifi-

cation, trickling filter with recirculation, secondary clarification,

and chlorination. Sludge from the primary clarifier is digested anaer-

obically. A schematic flow diagram of this system is shown in Figure 
2.

The treatment elements are sized as follows:
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Primary clarifier, 26 feet diameter by 7 feet SWD
Trickling filter, 40 feet diameter by 3 feet rock depth
Secondary clarifier, 26 feet diameter by 7 feet S'D
Digester, 20 feet diameter by 14.5 feet SWD

The effluent is chlorinated and delivered by gravity flow in a ptpeline to

Dragoon Creek, a tributary of the Little Spokane River.

Fairchild Air Force Base. Fairchild Air Force Base is se:ved

by three domestic wastewater treatmeut facilities. The main sewage

treatment plant serves most of the base. The weapons storage area and

Deep Creek Survival School are served by the Deep Creek Station treat-

ment plant. The Geiger Heights Housing area is served by the Geiger

Heights Lagoon system.

The Deep Creek Station treatment plant and the Geiger Heights

Housing Lagoon system are interim facilities. The plant at Deep Creek

Station is scheduled to be phased out. The wastewater from this area

will then be piped to the collection system of the main sewage treatment

plant. The existing Deep Creek and Geiger Heights facilities are des-

cribed under interim facilities.

The main sewage treatment plant serves about 6,700 people.

This figure includes about 5,500 residents and 1,200 day employees. The

extent of the service area of the collection system is roughly shown on

Plate 311-1 and covers about 2.3 square miles. The collection system

contains approximately 32 miles of sewers in sizes from 6 inches through

30 inches.

The main sewage treatment plant provides secondary treatment.

A schematic flow diagram is shown in Figure 3. The influent to this

plant passes through headworks consisting of comminutors, overflow bar
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screens, and a Parshell flume in which the flow is continuously re-

corded. The water flows then to primary clarifiers, primary trick-

ling filters, and to the primary wet well. This well functions to

recycle the flow back to the primary clarifiers. Overflow from the

primary well goes to the secondary wet well, to the secondary trick-

ling filters, and to the secondary clarifiers. From the secondary

clarifiers, part of the flow is recycled and part becones effluent.

ThG recycled water from the secondary clarifiers returns to the sec-

ondary well.

Sludge from the primary and secondary clarifiers is pro-

cessed in a two stage anaerobic digester. The supernatant from the

first stage digester is recycled to the headworks. Processed sludge

from the secondary digester is placed on drying beds. The drying beds

have tile underdrains and filtrate is recycled back to the primary well.

Dried solids are contracted to local agriculturists.

Effluent from the plant goes to drainfields during winter

months or to a 1.4 acre pond during summer months. Plant effluent is

also utilized for plant grounds irrigation. No chlorination is pro-

vided. No request for this process has been made because the effluent

does not discharge to a surface watercourse. The capacity of the

plant is ratea at 1.5 mgd. The plant can hydraulically handle as much

as 2 mgd at low removal efficiency. During periods of wet weather, the

flow at the plant has reached 1.7 mgd.

The sizes of the treatment plant elements are as follows:
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No of Diameter Depth Volume, Each
Element Units Feet Feet Gallons

Primary Clarifier 4 60 10.7 226,000
Trickling Filter 4 68 4 rock
Primary Digester* 1 60 10.4 220,000
Secondary Digester* 1 60 11.5 243,000

*The primary and secondary d~gestion tanks are in a single structure,
one over the other.

Town of Fairfield. There are about 480 residents in the

tuwn, all of whom are served by a gravity sewerage system and the

wastewater treatment facility. The service area is approximately

0.18 square miles and the collection system contains approximately 3.9

miles of sewers in sizes 4 inches to 12 inches.

The treatment facility is a series of two conventional facul-

tative lagoons. A schematic flow diagram is shown on Figure 4. Pond

No. 1 has a surface area of 2.4 acres; Pond No. 2 has a surface area of

1.4 acres. The effluent from Pond No. I feeds Pond No. 2. The efflu-

ent from the secondary lagoon is chlorinated as it enters a 93,000

gallon contact chamber from which the treated waste is discharged into

a ditch known as Rattler's Run Creek, a tributary of Hangman Creek.

The influent is not measured. The effluent from the secondary

lagoon passes through a 12" sharp crested rectangular weir in the efflu-

ent level control structure upstream of the chlorination pond. The flow

measured at this point averages about 15,000 gallons per day. Influent

to the primary lagoon would be somewhat more than this due to losses

from evaporation and possible percolation.

Town of Medical Lake. Municipal sewerage facilities of the
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Town of Medical Lake serve nearly the entire town. This service area

of approximately 0.55 square miles includes about 1,800 people. Plans

are pending to introduce a small additional residential section of

town into the system. The collection system contains approximately 9.4

miles of sewers in sizes from 6 to 14 inches. The collection system

delivers the wastewater to a pumping station near the treatment facili-

ty.

The treatment facility consists of three lagoons. Two of the

lagoons act as primary facultative lagoons and the other as a secondary

or polishing lagoon. The primary lagoons have four and five acre sur-

face areas, respectively, and the polishing lagoon has a surface area

of three acres. The polishing lagoon has been sealed with a light oil.

A schematic flow diagram of the Medical Lake Lagoons is shown

in Figure 5. The normal flow is shown from Lagoons I and 2 in parallel

to Lagoon 3. Other flow patterns between the lagoons are available, as

shown, and are used in preparation for winter operation, and at other

occasions. There is an overflow ditch at the perimeter of Lagoons 2

and 3 which, in case of excess flows, discharges to the effluent

channel as shown. Most of the yeir, the lagoons function as a non-

overflow system with total inflow lost to evaporation and percolation.

The chlorination facility and effluent ditch are used only when there is

an effluent, usually about 10 days per year. The effluent ditch carries

the effluent four miles to Deep Creek, a tributary of the Spokane River.

The quantity of wastewator is not accurately measured. The

lift station pump capacity and operating hours indicate the flow is
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about 135,000 gallons per day according to the operator. The estimated

flow fluctuates from about 130,000 gpd during dry weather to about

150,000 gpd during peak wet weather periods.

The state hospital ;hich adjoins the town of Medical Lake

has its own separate sewage disposal facilities which discharge to

West Medical Lake ,utside the study area.

lown of Millwood. About six blocks of residential-comnercial

area of the town of Millwood are sewered. There are about 90 connections

in this service area. The domestic wastewater from this service area is

conducted by approximately one half mile of 6 inch sewer to the treatment

facility.

Treatment at Millwood is achieved by package Smith & Loveless

"Oxigest" activated sludge, extended aeration plant. The extended aera-

tion process does not consistently consume the entirety of the solids.

Sludge that is not consumed is placed in a holding tank which is taken

to a sanitary landfill for disposal about twice a year. Flow to the

plant averages about 10,000 gallons per day, according to the operator.

The plant has a capacity of 17,500 gallons per day.

Effluent from the plant is chlorinated. There is a small

contact chamber. The effluent then is discharged to the Spokane River.

The small service area and package treatment facility are on the same

scale as systems classified as "interim" elsewhere in this report. This

system is unique in being operated by a tunicipality and discharging to

surface water rather than to a leaching field.

Town of Rockford. The domestic wastewater of the 350 residents
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of the Town of Rockford is collected by approximately 5 miles of 8 to

10 inch sewers which discharge to the Town of Rockford Sewage Lagoons.

There are two lagoons operated in series, one primary and

one polishing lagoon, each having one acre of surface area. A sche-

matic flow diagram of Rockford's treatment facilities is shown in

Figure 6.

Flow into the plant is not measured, but the effluent is

measured in a V notch weir. Flow at this point average two inches of

depth in the notch, or about 11,200 gallons per day. The effluent

discharges into Rock Creek, a tributary of Hangman Creek.

City of Tekoa. The wastewater collection and treatment facil-

ities of the City of Tekoa serve about 1,000 residents. The collec-

tion system is designed to handle only sanitary domestic wastewater and

consists of approximately 7.9 miles of sewers size 6 to 10 inches.

The existinS treatment facilities include a comminutor, pri-

mary clarifier, trickling filter, secondary clarifier, chlorinator,

digester and an outfall in Hangman Creek. A schematic flow diagram is

shown in Figure 7. Current operation bypasses the trickling filter.

The comminutor is inoperable. Actual current treatment consists of pri-

mary and secondary clarification and chlorination prior to dilution in

Hangman Creek. Flow is not measured but is estimated to be about 120,000

gallons per day.

Sizes of the treatment elements are as follows:

Primary clarifier, 24 feet diameter by 10',3" depth
Trickling filter, 38 feet diameter by 5',8" rock depth
Secondary clarifier, 24 feet diameter by 9',5" depth
Digester, 24 feet diameter, volume 8670 cubic feet
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Tekoa has engaged a consulting engineer for the purpose of

selecting and designing treatment plant improvements to be completed by

1975.

Bureau of Indian Affairs. Wellpinit. Wellpinit is located on

the Spokane Indian Reservation in Stevens County. Vellpinit is an unin-

corporated community center where the Spokane Tribe of Indians, the U.S.

Bureau of Indian Affairs, and the Public Health Service have offices

and community buildings. There are about 20 houses, a store, a school,

and the complex of community buildings that are connected to the waste-

water collection system. About 50 people reside in the houses in the

service area, about 210 students attend the school, and about 50 people

work in the office complex. The other residents of Wellpinit live out-

side the service area and have individual treatment and disposal.

The system is owned and operated by the Bureau of Indian Af-

fairs. The sewer system collects domestic wastewater from the limited

service area and delivers it to the treatment plant.

The treatment plant is a Yeomans Brothers "Cavitator" with a

rated nominal capacity of 7500 gallons per day. It is an activated

sludge extended aeration plant. A bar rack at the head of the plant

is hand cleaned. Effluent from the plant enters a non-overflow poli-

ing lagoon. The lagoon has a surface area of about 0.3 acre. A schema-

tic flow diagram is shown in Figure 8. The estimated flow to the Well-

pinit disposal facility is 8,000 gallons per day as reported by Woodward

(1969).
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City of Spokune

Overview. With a few minor exceptions, the incorporated area

of the City is served by sanitary sewage collection systems. Most of

the sewered area delivers the waste flows to a single central treat-

ment plant, but some small portions are sewered by separate interim

treatment facilities.

The sewage collection system and central treatment plant pro-

cess not only the sanitary wastes from the residential and commercial

elements, but also the waste flows from industries within the City.

The City of Spokane sewerage system consists of about 24 miles

of separate sanitary sewers, about 20 miles of separate storm sewers,

and about 569 miles of combined sanitary and storm sewers. This is the

only system in the study area of which the major portion is designed as

s combined sanitary and storm system. The population of the service

area is estimated to be 167,000. The population equivalent of the in-

dustrial waste component, expressed in terms of BOD loading, is esti-

mated at an additional 100,000 by the plant operating staff.

The central treatment plant is located on the bank of the Spo-

kane River in the northwest part of the City. The existing plant pro-

vides primary treatment of wa3te flows prior to discharge to the Spokane

River. The City has been ordered to upgrade treatment to the secondary

level plus 85 percent phosphorus removal. This commitment to upgrading

is firm and final and the projected upgrading is accepted as fact for

this ebtdy.

Four small areas are served by separate treatment facilities.
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These are: Northwest Terrace, the Spokane Police Academy, Panorama

Terrace, and the Cozza-Calkins area. The facilities at the Cozza-

Calkins area are referred to in the City documents as the "Cozza-

Calkins Lagoon System," but these facilities are also generally known

as "Lidgarwood." In documents submitted to the Department of Ecology,

the facilities are known as "Lidgerwood Sewage Lagoon."

Collection System. The configuration of the existing collec-

tion system is best understood in histori al perspective. There was no

treatment until 1958. Prior to 1958, sewers were constructed in the

most expeditious route to the nearest point on the banks of the Spokane

River for direct discharge to the River. The other historical fact

which imprints the existing system is that practically all sewers built

prior to 1958 were constructei as combined sewers, that is, sewers to

conduct sanitary wastes and storm water runoff in the same conduit.

When the central treatment plant was built in 1958, it became necessary

to gather up the multiple separate river discharges with a system of in-

terceptor mains paralleling the river. The interceptor mains were sized

with less capacity than the combined sewers being intercepted. The re-

sult is a number of overflows located at each previously existing com-

bined sewer river discharge.

The Interceptor maJis and ov.-C'low ,Inrs are shown in Figure

10. The size, slope and capacity of the interceptor mains dre shown in

Table 3. There are no pump stations on the primary interceptor mains.

Only one station is associated with the interceptor system, Number 11
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at Clarke and Linton. The remainder of the pump stations, as listed

in Table 4, are located throughout the collection system.

The collection system does not have the capacity to deliver

the total amount of collected wastewater to the treatment plant during

all flow conditions. Forty overflow points in the system were reported

in November 1973, in the City application to the Department of Ecology

for a National Pollution Discharge Elimination System Permit. The lo-

cation of these overflow points is shown in Figure 10. Tabulation of

the overflows by location and NPDES number is contained in the section

on waste sources where the volume and strength of overflows is also

discussed. There are also 8 points within the system where bypasses

can occur, the largest of which is at the Spokane Sewage Treatment

Plant. These bypass points are also described in the section on waste

sources.

Description of Existing Central Treatment Plant. The Spokane

Sewage Treatment Plant receives all the wastewater generated in the

City, except that which is handled by the four separate interim facili-

ties and isolated areas with individual systems. The plant is located

on the Spokane River which receives the treated effluent and bypassed

wastewater of the plant. The plant was initially constructed in 1958

and expanded in 1962. The facility is a primary type treatment plant

for which a schematic flow diagram is shown in Figure 9. Treatment

operations consist of screening, degritting, preaeration, settling and

flotation, chlorination and sludge digestion. The average daily flow
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currently treated (1973) is 29 million gallons per day (mgd). The

nominal treating capacity is 50 mgd and the hydraulic capacity is

approximately 60 mgd.

The influent diversion structure provides two facilities for

bypassing influent directly to the river. The primary bypass is a 48"

x 72" motor operated sluice gate through which flow can be diverted to

the river via a 48 inch outfall. A secondary bypass is provided down-

stream from the primary bypass and consists of a 24" x 24" hand opera-

ted sluice gate.

The screening facility consists of three parallel paths. The

normal path is through a comminuting bar rack (Barminutor) with a nomi-

nal capacity of 65 mgd. The alternative paths consist of two mechani-

cally cleaned bar racks with sepatate manually fed grinders.

Provision is made for prechlorination by a point of applica-

tion downstream from the screening facility and upstream from the grit

chambers.

Two aerated grit chambers are provided, each 13 feet wide and

12 feet deep by 51 feet long with rectangular cross section and without

baffles. Grit is removed by bucket type collectorn and transferred to

trunk loading by screw conveyors. The rate of aeration is not metered.

The preaeration basi-is were not part of the original plant

construction that was completed in 1958, but were added in the 1961-62

expansion. Not all of the wastewater flows to the preaeration basins.

About 10 to 20 percent of the flow bypasses the basins by leaping a

submerged weir. This weir diverts the rest of the flow to the basins.
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Each of the two basins is 40 feet by 80 feet, and 14 1/2 feet deep.

A drain to the plant bypass is provided for periodic removal of set-

tled solids. A skimming device at the outlet provides for removal of

floating accumulations. Compressed air for the preaeration basins and

grit chambers is supplied by two gas engine driven blowers rated 2500

cubic feet per minute.

The settling and flotation of the solids is accomplished in

the four clarifiers. These clarifiers are operated in parallel. A

diversion box combines the flow from the preaeration basins with the re-

cycled flows from downstream operations and distributes the flow to each

of the four clarifiers. Each clarifier is circular, 125 feet in diameter.

This provides a surface overflow rats of 1000 gallons per square foot per

day at nominal capacity of 50 mgd. The clarifiers are the limtting ele-

ment in the existing treatment plant. Grease and scum are skimmed from

clarifiers to storage for subsequent truck disposal. Settled solids are

conveyed to the sludbo thickeners.

Effluent from the clarifiers is chlorinated prior to disposal

in the Spokane River. There are two manually controlled chlorinators,

each with 6,000 pounds per day capacity. Liquid chlorine is purchased in

one ton containers. The chlorine is applied to che wastewater flow be-

tween the clarifiers and the Parshall metering flume. Downstream of the

flume are the contact chambers. Thcre are four contact basins, each

about 20 feet by 60 feet, 11.5 feet deep. Effluent from the contact

chambers goes to the 36 inch outfall on the right bank of the Spokane

River.

311-18



The sludge processing and disposal path begins at the

sludge thickeners where the raw sludge is delivered from the clarifiers.

There are two thickeners, each 35 feet in diameter. The supernatant

overflow from the thickeners is returned to the diversion box ahead of

the clarifiers.

The thickened sludge is pumped to two high rate primary anaer-

obic digesters, each 55 feet diameter by 37 feet side water depth.

Each digester is provided with a floating cover having approximately 7

feet vertical travel range. Sludge mixing is performed with compressed

recycled digestive gas. Sludge heating is accomplished in external

heat exchangers.

Sludge is pumped from the primary digesters to the two second-

ary digesters. These are fixed cover digesters and are unheated. One

of the two secondary digesters is equipped with mixing apparatus and the

other is operated as a holding tank. The secondary digesters are 45

feet in diameter with 26 feet of side water depth.

Digested secondary sludge is prepared for dewatering by elu-

triation. Elutriation is an operation in which the sludge is washed

with water to remove a portion of the bicarbonate alkylinity to improve

the efficiency of chemical coagulation and dewatering. The sludge is

elutriated in two tanks. Each has a 100 cubic foot mixing compartment

and a settling compartment. The settling compartments are each about

12 feet by 19 feet. The wash water is effluent water from the clarifi-

era. The elutriate is recycled back to the diversion box. Washed so-

lids from the elutriation tanks are conditioned with ferric chloride in
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the chemical conditioning tanks. The sludge is then filtered on either

of two rotating vacuum filters. Each has a surface of 250 square feet.

One of the filters has a stainless steel surface, the other has nylon

cloth. The dewatered sludge filter cake is stored for truck disposal.

The filtrate is recycled to the diversion box.

Sludge gas utilization facilities include compressors for

recycling to digester mixing, boilers to supply heat for sludge heating,

gas engines for blower drive and waste gas burners. An auxiliary gas

supply is provided to make up any deficiency of supply from digestive

gas.

The disposal of side waste streams enumerated above are sum-

marized as follows:

Side Waste Streams Disposal

Heavy grit in diversion structure Bypass to river
Grit from grit chamber Truck haul to lauduill
Skimmings from preaeration Truck haul to landfill
Skimmings from clarifiers Truck haul to landfill
Sludge cake Truck haul to landfill
Screenings (when comminutor is

not in operation) Truck haul to landfill

Proposed Expansion of City of Spokane Sewage Treatment Plant

Acting under a directive of the D "*ment of Ecology (DOE),

the City of Spokane is currently implementing a plan for upgrading

sewage treatment for city wastewater flows. The proposed facilities

to comply with the DOE directive are described in a report submitted

to the City in June 1973 by Bovay Engineers, Inc. titled "Report on

Additions and Modifications to the Wastewater Treatment Plant." Con-
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currence to the recommended plan in this report has been given by

DOE and the revised implementation schedule (as of May, 1974) calls

for completion by June 30, 1976. Plans are to be completed by Fall

1974 and contract awarded by January 1, 1975.

The referenced report concludes that the most cost effective

regional solution in compliance with the DOE directive is to expand

and upgrade the City treatment plant at the site of the existing plant,

sizing the expansion with some allowance for possible future inclusion

of some contiguous areas.

An expanded first stage treatment capacity of 40 mgd is re-

commended to provide capacity to the year 2000 from 0.6egn population

of 211,000. The design population is selected from a year 2000 fore-

cast tributary City population of 205,000 and a potential tributary

contiguous population of 66,000. The second stage of expansion is prc-

posed in the year 2000 to increase capacity to 60 mgd for an ultimate

design population of 289,000. The ultimate design population is selec-

ted from a year 2025 forecast tributary City population of 211,000 and

a forecast potential contiguous population of 87,000.

The recommended form of treatment is secondary treatment by

the activated sludge process plus phosphorus removal by a chemical pro-

cess using either alum or frrJ- clorld, k recommendation is also

made for land disposal of liquid sludge following pilot plant trials.

Continuation of sludge dispoaal by dewatering and truck haul to land-

fill is recommended for initial operation and standby.

The proposed sewage treatment plant expansion does not ad-
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dress the problem of combined sewers, combined sewer overflows or

possible separate treatment of urban runoff.

Interim Facilities

There are a significant number of interim wastewater systems

within the Study Area which provide service outside the primary muni-

cipal systems on the assumption that these facilities will eventually

be consolidated into a regional wastewater management plan. These

facilities vary substantially with regard to population served and with

regard to types of treatment afforded. Typically, interim wastewater

facilities are small systems providing for collection, treatment, and

disposal of liquid wastes and are not considered to be permanent.

These facilities are operated by both local governmental agencies and

private ownerships.

About 13 thousand people, or about five percent of the popu-

lace of the study area are served by interim wastewater treatment facili-

ties. These facilities are found predominantly in the urban planning

area, the locations of which are shown on Plate 311-2. A summary of

information of interim facilities is shown in Table . This table indi-

cates the operators of the facility and population and process data.

The identification number corresponds to those shown on Plate 311-2, on

which the approximate locations of the interim facilities are shown.

There are 59 interim treatment facilities in the study area.

These plants handle the domestic wastewater generated locally at apart-

ment complexes, shopping areas, mobile home parks, developments, educe-
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tional institutions, hotels, recreational areas, and military installa-

tions.

An important characteristic of the interim facilities is

that the collection systems are usually not designed to handle more

than the particular local need. That is if an area is developed up-

stream in the watershed of any particular interim facility, that faci-

lity would probably not have the hydraulic capacity to collect the ad-

ditional generated wastewater, or the process capability to provide

adequate additional treatment.

The processes utilized by interim facilities in the study

area are activated sludge, both extended aeration and conventional,

and stabilization lagoons, some of which are provided with supplemental

mechanical aeration. Forty of the 59 interim facilities are activiated

sludge package plants. Four are aerated lagoons, twelve are lagoons

without mechanical aeration.

The plants are operated by various public and private entities

as well as by the individual owners. Four facilities are operated by

Spokane County, four by the City of Spokane, three by Vera Irrigation

District, three by Fairchild Air Force Base, and nne each by School Dis-

trict No. 362 and Whitworth Water District. Forty-two of the 59 interim

facilities are operated privately. The superintendent of the Spokane

Sewage Treatment Plant acts as a consulting operator and periodically in-

spects thirteen of the facilities in addition to those which are operated

by the City.

The service areas of the facilities vary from one that serves
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over three thousand residents, to one that serves only a caretaker.

The facilities known as Fairwood and Lidgerwood are important because

of their size and location.

Fairwood. Fairwood is a lagoon system that is operated by

the Whitworth Water District in North Spokane. It serves several re-

sidential developments, two schools, two apartment buildings, and a

retreat facility. The Fairwood sewerage system serves a population in

excess of three thousand. The facility was constructed in 1968. It

consists of a system of gravity collection sewers which drain to a pump

station. The pump station contains two 160 gpm pumps. The pump station

lifts the wastewater to three lagoons for treatment. The wastewater en-

ters Lagoon 1 which contains a series of diffused air aerators evenly

distributed in the lagoons. There are two additional aerators located

near the inflow to Lagoon 2. There is considerable evaporative loss in

Lagoons I and 2 resulting in minimal flow to Lagoon 3 which results in

parts of this lagoon being dry. The lagoon bottoms have been sealed to

minimize seepege to groundwater. The bank of the Little Spokane River

parallels the lagoons about 50 feet from the dikes.

The facility was designed for a capacity of 150,000 gallons

per day, and pump operation data indicates that the present average

flow is about 150,000 gpd. Plans are pending for an expansion of the

lagoon system. A 17 acre shopping center is proposed to be constructed

in 1974 which will generate additional wastewater loading of the Fairwood

lagoons.

Lidgerwood. The Lidgerwood or Cozza-Calkins Sewage Lagoons are
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owned and operated by the City of Spokane. The lagoons handle domestic

wastes from a population of about 1,500 persons. The system was placed

in operation in July 1972. There are 24.7 acres of lagoons, with four

equally sized cells. The design of the facility intended a sequential

batch operation of the lagoon cells. Cell 1 was proposed to be totally

filled to be followed by filling of Cell 2, etc. Each cell would then,

in sequence, be permitted to evaporate at which time dried sludge could

be removed prior to repeating the filling cycle. Subsequent experience

with the lagoons since placing them in operation in 1972 has indicated

that evaporative disposal is inadequate to permit cell No. 1 to evaporate

dry prior to the complete filling of Cell No. 4. As an emergency measure

to meet this evaporative capacity deficiency, the infiltration sealing

membrane on one cell has been ruptured in order to augment the inadequate

evaporative disposal by permitting pond leakage into the ground. This

supplemental discharge by infiltration is also apparently inadequate to

meet flow capacity and City of Spokane operations personnel have reported

that they anticipate that the treatment system capacity will prove in-

adequate to handle existing flow demands.

Ultimate Disposal. Forty of the 59 interim facilities discharge

their effluent to drainfields. Most of the facilitJes utilizing this form

of disposal are package type rited aeration plants. There are 17 facili-

ties that use a combination of evaporation and seepage as final disposal.

All except three of these facilities are lagoons. One of the exceptions

is the Liberty Lakes Utilities treatment plant which discharges to a seep-

age ditch that could ultimately reach Liberty Lake.

311-25



Only two facilities discharge directly to a surface water

course. These are Northwest Terrace and Spokane Police Academy, both

of which discharge to the Spokane River.

Individual Disposal

Extent and Significance. A significant portion of the study

area is not served by community sewers. Residents within these un-

sewered areas must dispose of their domestic wastewater on an indivi-

dual basis. About 30 percent of the populace of the study area live

within unsewered areas. The unsewered areas within the urban planning

area are shown on Plate 311-2. Unsewered communities outside the urban

planning area are shown on Plates 311-2 and 3 and are listed in Table

6A. Note that Table 6A is limited to communities and developments with

public water supplies. There are an undetermined number of homes,

groups of homes, motels and the like which have individual water sup-

plies as well as individual disposal systems. An Incomplete listing of

communities and developments in this group is shown in Table 6B.

Table 6C lists the public water supply systems and their popu-

lation within the urban planning area which are unsewered and rely on

individual disposal systems. This compilation indicates that there are

approximately 84,000 persons in the urban planning area served by indi-

vidual (and interim*) disposal facilities. Of this number, approximately

62,000 are in the valley east of the City of Spokane extending to include

*Some inte.Am facilities are intermingled geographically with individual

on-site dlspsaal areas.
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Range 44 east. In the most easterly part of the valley, in Range

45 east, there are an additional 6,000. The suburban area north of

the City of Spokane accounts for the remaining 16,000.

Table 6A shows that there are approximately 3,300 persons

outside the urban planning area served by public water systems and

using individual disposal systems. Of these communities outside the

urban planning area, the most significant concentrhtions of over 100

persons are found in the following localities:

Airways Heights
Four Lakes
Spangle
Latah
Camp Diamond
Chatteroy Hills
Stonelodge

For more detailed accounting of numbers and locations of individual

disposal systems refer to the section on waste sources.

The numbers and concentration of individual disposal sys-

tems in the study area, and more particularly in the urban planning

area, demonstrate the importance of these systems.

Kinds of Individual Systems. There are three basic methods

of individual treatment and disposal employed. These are cesspools,

septic tanks and drainfields, and aerobic treatment units with drain-

fields.

Cesspools are defined in the Public Health Service Manual of

Septic Tank Practice as "A lined and covered excavation in the ground

which receives the d'Lacharge of domestic sewage and other organic

wastes from a drainage system, so designed as to retain the organic mat-
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ter and solids, but permitting the liquids to seep through the bottom
and sides." No estimate is available of the number of cesspools cur-
rently in use in the study area. In 1964, the then existing City
Health Department made a survey and arrived at a figure of 2,000 cess-
pools in use In the City. It is not known, however, how many of these
have been subsequently replaced by septic tanks or connected to the
City sewerage system. No estimate has been made available as to the
number of cesspools currently in use in Spokane County outside the
City, but similar develupment patterns in the County areas would indi-
cate, by correlation, that there are probably several thousand cess-
pools currently in operation in Spokane County.

There is a similar lack of detailed information concerning the
extent of utilization of individual aerobic treatment units. These
units are relatively much more expensive, employ mechanical devices
which require maintenance, and need a continuous supply of electrical
power to operate. Because of these disadvantages it is assumed that
the number of these units being utilized in the study area is small.

The great majority of individual disposal facilities rely on
septic tanks with drainfields. Septic tanks are underground chambers
where grease, scum, and settleable solids are separated by gravitation-
al force and by flotation. The liquid effluent flows by gravity to
disposal, usually to a subsurface drainfield. The settled solids in
the septic tank undergo anaerobic digestion which results in a portion
of the settled material being converted to liquid or gas. Periodic re-
moval of the residual solids is required. Typical constructicn for
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this most prevalent individual disposal system is covered below under

deecription of current requirements.

Current Regulation of Individual Disposal Systems has rested

with local planning and health agencies rather than state agencies as

is the case for municipal or industrial waste sources. The currently

responsible agencies, the statute under which they are operating and

the effective dates are shown in Table 9. These regulations provide a

guide to recent and current construction and surveillance. The great

growth in individual disposal systems, particulerly in the urban plan-

ning ares, has taken place since World WarA II. Undoubtedly many of

the existing individual disposal systems which were constructed in the

1950's and 1960's are below current standards.

The ordinances v'y considerably in, detail but are in sub-

stantial agreement on general principals. They generally provide for

a permit procedure, enforcement, inspection during installation or al-

teration, and certain design and construction requirements. These lat-

ter requirements are by reference to some standard or ate stated in en

adopted regulation. Permits are required for both new work and any

major alteration or repair. An exception to this is in Whitman County

where permits are not required and residences more than 1/4 mile from

the nearest habitation are totally exempt from the ordinance,

Special permits are required for commercial installers of

septic tank-soil absorption systems in Spokane County and Lincoln County.

Septic tank pumpers are regulated in all except Stevens County. All or-

dinances except Lincoln County's specifically prohibit the use of cess-
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pools for disposal of human excreta, except by 
special permit. The

Spokane County regulations forbid cesspools entirely for new con-

struction.

Design and Construction Standards for Septic Tank-Soil

Absorption Systems. The standards of design and construction of sep-

tic ttnk-soil absorption systems as stipulated directly or by refer-

ence in environmental health regulations in force in the study area

are largely taken from Public Health Service Publication No. 526,

"Manual of Septic-Tank Practice." In sone instances, Washington State

Department of Social and Health Services Bulletin ES No. 1, "A

Septic Tank System for Your Home," is referenced, but this in turn is

based upon the above publication as well as upon the "Federal Housing

Administration Minimum Property Requirements."

Regulations of the Spokane County Health District. The

regulations for on-site disposal systems in Spokane County are of great

significance to the study area and are, therefore, presented in more

detail. The current rules and regulations were adopted by the Board

of the Spokane County Health District, December 21, 1971. These regu-

lations make extensive reference to U.S. Public Health Service Bulletin

No. 526. Important features ir.cluded in the regulations are the fol-

lowing:

a. Requires a per,,it.
b. Specifies minimun clearance around septic tanks.
c. Specifies minimum clearance around drainfields.
d. Specifies minimum capacity ',f septic tanks.
e. Specifies minimum length o drain trenches plus

reserve for replacement trenches,
f. Prohibits use of cesspools.
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S. Permits drywell for disposal of wastes from
sinks, floor drains, showers and tubs.

h. Requires inspection.
i. Regulates pumpags and disposal of residual solids.

A feature not covered is minimum lot size.

The typical installation of an on-site disposal facility in

Spokane County for a three bedroom residence would be as follows:

a. 900 gallon septic tank.

b. A drainfield consisting of 180 lineal feet of
drain trench plus space for 180 lineal feet of
future replacement.

c. The drainfield would probably be in three 60
foot long trenches 10 feet apart with space
for two future lines between the originals
and one five feet beyond one of the originals.

d. The drainfield would be in an area without
pavement above and 10 feet from any other use.

The above raquremse.ts coupled with current setback requirements and

typical house and garage would result in a requirement for a 14,000

square foot lot.

Proposed Legislation for Regulation of Individual Disposal

Systems. There is currently under consideration by the State Board of

Health a set of proposed rules and regulations for on-site sewage dis-

posal systems which would provide a uniform framework for regulation

in this field by local Boards of Health. These proposed regulations

would establish minimum requirements throughout the State and would

require that local Boards of Health adopt local regulations and guide-

lines consistent with the State.

Some of the important features of the proposed state regula-

tions are as follows:
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a. "NAC 248.96.050(3). Subsurface on-site sewage dis-
posal systems shall not be permitted in areas of
fractured rock or excessively permeable material
where it is likely that action of the soil profile
will be ineffective in retaining and removing sub-
stances having an adverse effect on groundwaters."

b. "WAC 248.96.070(1). When subdivisions or multiple
housing units are designed to have gross densities
that exceed 3.5 housing unite or 12 people/acre or
waste flows of 1200 gallons/acre/day, on-site sewage
disposal systems shall not be permitted unless the
perpetual maintenance and management of the sewage
disposal systems are under the responsibility of an
approved management system..."

c. WAC 248.96.090. (Establishes minimum lot sizes de-
pending on whether served from a public or private
water supply and on soil characteristics. Require-
ments range from minimum of 12,500 square feet to
2 acres.)

d. WAC 248.96.110(2). (Provides that "all" sanitary
sewage be served by the system, described as a sep-
tic tank and drainfield. This, presumably, would
prohibit the use of dry wells for certain plumbing
fixtures as now permitted by some county standards.)
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Urban Drainage Facilities

Systems for transporting and disposing of urban runoff water

are maintained by all of the local governments in the study area. No-

where in the study area are there treatment facilities specifically

for urban runoff. Only in the City of Spokane is treatment provided

for a portion of the urban runoff incidental to domestic waste flows

which are transported in combined sewers and then only to the extent

thnt flows can be accomodated hydraulically. Two other minor excep-

tions are Fairchild Air Foece Base which provides grease removal and

solids settling for a portion of storm runoff and Wellpinit which com-

bines certain local runoff with the sanitary flow.

A brief description of the existing drainage facilities

outside the urban planning area fo~lows?

The City of Cheney has a etorm water collection system that

delivers the runoff to rural areas outside of the residential-commer-

cial area. The storm sewers are not mapped. City ordinances prohibit

the connection of roof drains and area drains to the separate santtary

sewers.

The City of Deer Park utilizes an abandoned irrigation water

distribution network to carry the urban runoff to agricultural lands

outside of the residential-commercial area. City ordinances prohibit

the coanection of roof drains and garage drains to the sanitary sewer-

age system. The storm drains are not mapped.

Fairchild Air Force Dase has an extensive system of storm

water collection. This system consists of underground sewers, surface
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ditches and swales. This system delivers the collected storm water

to an open ditch which leads to agricultural lands outside the base.

At one point in the system is a facility for gravity separation of

grease and oils from the storm water and for solids settling.

The Town of Fairfield has a separate storm drain systen which

delivers urban runoff to Rattler's Run Creek.

The Town of Medical Lake has a separate storm drain system.

This system empties the collect runoff into Medical Lake. There are

City ordinances which prohibit connection of drains to the sanitary

sewerage system.

The Town of Rockford has storm sewers only in the commer 'al

part of the town. These storm drains discharge storm runoff to Rock

Creek.

The City of Tekoa has some storm drains in the commercial

section of town. These sewers which discharge to Hangman Creek are not

mapped.

The Bureau of Indian Affairs at Wellpinit maintains a runoff

collection system in the vicinity of the Agency compound. The collec-

ted storm water is discharged to the sanitary sewerage system.

Within the urban planning area, the separate and combined

sybtems of the City of Spokane, County facilities and State Highway

drainage are the significant urban runoff facilities.

The City of Spokane has a combined storm and sanitary waste

collection system that serves most of the City. Within the City, there

also are some areas that are served by separate storm drainage systems.
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This system includes about 569 miles of combined sewers and about 20

miles of separate storm drains. Many of the separate storm drains

discharge -o the combined system before reaching the river. Other

storm sewers discharge to the Spokane River in 13 outfalls and to

Hangman Creek in 3 outfalls.

The State Department of Highways maintains drainage facili-

ties on all the State roads in the Study Area and on the Interstate

90 freeway. Cross culverts are on all the roads where applicable.

On Trent Road, drywells are used for runoff disposal outside the City

of Spokane. Within the City, a portion of Trent Avenue is served by

storm drains which discharge to the City system. In Division Street,

Route 395, storm sewers collect the runoff to about the Newport High-

way wye. North of this point an open channel carries the runoff to an

outfall that discharges to the Little Spokane River at Dartford. Dry-

wells are located in SR27, and also are along the Interstate 90 freeway,

except that portion of the freeway in the City of Spokane where the

freeway is an elevated viaduct. Stormwater inlets on the viaduct drain

the runoff to an underground storm sewer which discharges to Hangman

Creek under the freeway bridge.

Spokane County has facilities for road drainage on all the

major arterial roads in the County not previously rentioned. The prin-

cipal method of County road drainage is by the use of drywells. The

County also maintains some limited stormwater sewerage systems. A few

residential developments in the Spokane Valley have storm sewers and

in the north Spokane suburban area, there is a system of storm drainage.
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This system, mostly tributary to Country Homes Bouleiard, consists of

an intercepting open ditch which carries the runoff to the Litt'.

Spokane River. The drywells on County roads do not consistently alle-

viate the problem of road flooding, particularly during intense storms.

Plans for the construction of a more adequate and comprehensive storm

drainage system in the County are pending.

Industrial Facilitien

Most significant industrial developrent in the study area

is concentrated in the urban planning area and much is further concen-

trated within the City of Spokane. Table 7 lists all industries known

to have been issued waste discharge peimits by the State Department of

Ecology. Of these 51 permittees, 25 are for discharges to the City of

Spokane sewer systems and treatment at the City sewage treatment plant.

Four permits are for discharge to the Spokane Industrial Park sewer

system and subsequent treatment in that treatment facility. One permit

is for discharge to the Town of Deer Park facilities. That is, 30 out

of 51 permits are for discharges to central collection and treatment

facilities and 21 are for individual disposal to the environment.

Industries which discharge to the centralized collection and

treatment systems can be further categorized by separating those who

release their wastes untriated to the central system from those who

provide some form of pretreatment. There are nine industries which pro-

vide pretreatment as described below:

Alsco Linen Service discharges its wastewater to the City*

*City indicates-City of Spokane throughout the following,
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sewer. The wastewater is generated by washing laundry. Pretreat-

ment of the wastes includes screening and settling. There are 8 to

10, 6 feet by 4 feet fixed screens in series. The screens are manually

cleaned every 8 hours. The screenings are collected by City solid waste

disposal trucks. The solids which are settled are taken to a sanitary

landfill about once a year. This is a non-consumptive industry so the

quantity of waste generated is approximated by the quantity of influent

water. his amounts to about 39,000 gallons per day.

Becwar Packing Company discharges its wastewater to the City

sewers. About half of Becwar's average of 51,100 gpd is used for air

conditioning cooling water. The other half is used for domestic pur-

poses and for washdown. The washdown wastes are from meat packing opera-

tions and from animal holding pens. Screening, sedimentation and grease

skimming facilities are provided for the packing operations. Part of

the bovine solid waste that is generated in the animal holding pens

is collected and sold to fertilizing firms. The remaining bovine waste

and all of the procine waste is washed into a sewer manhole.

Burlington Northern discharges about 700,000 gpd to the City

sewer from their Hillyard operation. This water is used to wash down

machinery, floors, rolling stock, and for domestic purposes. Part of

the domestic wab.e is ircluded La the diicharge to the sewer, and part

is disposed of in two csspools, one with three toilets, one with four.

The industrial waste passes through grease separators, of which about

300 gallons of oil per week are collected and sold.

Centennial Vills at Sprague Avenue discharges its wastewater
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to the City sewer. About 481,000 gallons per day are used in the pro-

duction of gluten and starch. Presently unsatisfactory pretreatment

is attempted with an anaerobic filter, but a Unitech thermocompression

evaporator is being tested for waste treatment. If the evaporator

functions as planned, almost all of the wastewater will be recovered

and effluent discharge will be virtually eliminated.

Crystal Linen discharges its wastewater to the City sewer.

The water is used for laundry washing and steam generation. Pretreat-

ment of the washwater consists of passing the water through a screen

that removes rags, and through a shaker screen that removes lint. In

this screen, acid is added to help dissolve grease. The water continues

through three settling tanks in series prior to entry to the sewer.

Each of the settling tanks is 10 feet by 10 feet by 12 feet. The

laundry does not estimate its waste flow or evaporation so the actual

waste flow must be approximated by the influent water flow which amounts

to about 54,500 gallons per day.

Hollister Stier Laboratories discharge their wastewater to

the City rewer. The wastes are generated in the research labs, the

dishwashers, and air conditioning compressors. The waste is not pre-

treated prior to disposal, except that the liquid bacteria cultures Lo

waste are sterilized.

Ilygrade Food Products discharges its wastevater to the City

sewer. The wastes are generated by meat washing, and domestic purposes.

The collected wastewater passes through a single sedimentation tank that

has a grease and scum skimmer. The skimmings are rendered. About
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385,000 ga11..3 per day are handled in this fashion.

Nalley's Fine Foods discharges its waste to the City sewer.

Water is used to wash sliced potatoes to remove starch, to wash un-

pealed potatoes, and in general plant washdown. The water passes

through a shaker screen and two clarifiers in series. The skimmings

from the primary clarifier go to a grease trap. The water recovered

from the grease trap is recycled to the headworks of the pretreatment

facility. The solids that are settled in the primary clarifier are

slurried to a third clarifier. The supernatant from the third clari-

fier is disposed of at a landfill. The waste flow is not metered. The

influent of water to the plant averages about 80,000 gallons per day.

Spokane Rendering discharges its wastewater to the City sewer.

The wastewater is generated from moisture extracted from raw materials,

cooling water for condensing cooker gases, the odor scrubbing tower,

plant wash down, truck wash down, and domestic uses. All of the

wastewater passes through a screened catch basin and sweep arm clarifier.

The City of Spokane estimates that Spokane Rendering generates 129,000

gallons of wastewater per day.

Spokane Industrial Park. Of the industries which discharge

their wastes to the Spokane Industrial Park (SIP) treatment facility,

only one performs any pretreatment. This one exception is Columbia

Lighting which provides facilities for pH adjustment.

Spokane Industrial Park treatment facility serves sixty four

industries from which both sanitary and industrial waster are collected

in a privately owned sewer system. Spokane Industrial Park, a subsidiary
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of Washington Water Power Company, provides leased industrial sites

complete with utility services on the site of the old U.S. Naval

Supply Depot in the east valley area.

The SIP collection system consists of approximately 2.7 miles

of sewers in sizes 6 inches through 10 inches and a .75 mile 10 inch

and 12 inch outfall sewer to the treatment plant site. The treatment

facility consists of a two stage "Pasveer" oxidation ditch, a clari-

fier, and chlorine contact chamber. The oxidation ditch functions as

an extended aeration plant. Each stage of the oxidation ditch is

aerated by two mechanical rotors. Effluent from the oxidation ditch

goes to the clarifier and effluent from the clarifier goes to two

chlorine contact chambers prior to disposal in a submerged outfall in

the Spokane River.

The dimensions of the oxidation ditch are: total width 30

feet, 15 feet per channel, depth 6 feet, and centerline circuit length

approximately 650 feet. The clarifier is 40 feet in diameter and the

two chlorine contact chambers are each 13 feet by 23 feet.

Industries with Separate Discharges. There are 21 industries

listed by DOE as having waste discharge permits for rel,.ase of their

waste flows directly to the environment rather than via a municipal

system. These industries and their facilities, if any, are listed in

Table 8 and described below:

A.S.C. Industries has a permit to discharge 90,000 gallons

per day to groundwater via drainfield. The permit requires treatment

of wastes to eliminate excessive solids ana oils before disposal.
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Ace Concrete has a permit to discharge 75,000 gallons per

day untreated wastes from gravel operations to the gravel pit.

Acme Concrete has a permit to discharge 10,000 gallons per

day to groundwater via a gravel pit or settling basin.

Central ?remix has a permit to discharge 332,640 gallons per

day to a lagoon or gravel pit. Central Premix recycles all of the

water used in their redimix operation. This operation consists of

washing down the insides of concrete trucks. The washwater passes

through a sand screw solids classifier, two ponds in series, and enters

a holding tank for reuse. The gravel washing water is not reclaimed

but is discharged to the gravel pit. These operations amount to a

daily use of about 559,000 gallons.

Chembond Corporation has a permit to discharge 108,000 gal-

lons per day untreated cooling water to drywells. Chembond is in the

Spokane Industrial Park and discharges sauitary wastes only to their

sewers.

Dawn Mining Co. has a permit to discharge not exceeding 650,

000 gallons per day of process waters containing fines and tailings

from uranium ore to a lagoon for seepage and evapostive disposal. No

treatment is provided before lagoon disposal.

Gothian Produce Co. has a permit to discharge not to exceed

500 gallons per day of cooling and other wastes to groundwater. Blood

and solid wastes from chicken processing are to be otherwise disposed of.

Other liquid process wastes are to be treated by grease trap and septic

tank.
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Hillyard Processing has two locations, one at Sullivan Road

ana one at Wellesley Avenue and waste discharge permits for each. The

actual operation has changed since the issuance of the permits. There

is no longer any liquid industrial waste operation at Wellesley.

Hillyard Processing at Sullivan Road discharges its industri-

al process water to the Spokane River in a submerged outfall and domes-

tic waste in a septic tank. The quantity of waste generated is about

528,000 gallons per day. The water is used in milling aluminum dros-

ses. After washing the drosses, the water is acidified with sulfuric

acid to maintain a pH below 8.5. Then the water passes through a sand

screw solids classifier. Coagulants are added to the water prior to

entry to the settling basins. The water travels about 0.1 mile in

an open top flume to a box which gravity feeds the diffused submerged

outfall. EBwee~ly tests are made for suspended solids, total solids,

and chloride ion. Tests for pH are made every 4 hours. The aluminum

concentrates are trucked to the Hillyard Processing operation on Wellesley

Street. At the Wellesley Street location the aluminum is cast into ingots.

Ideal Cement has a permit to discharge not to exceed 9600

gallons per day of cooling water to groundwater by seepage. Industrial

process waters are specifically excluded from this permit.

Inland Empire Paper Co. has a waste discharge permit to dis-

charge an average of 4.0 million gallons per day of industrial waste

and 0.8 million gallons per day of cooling water to the Spokane River.

The following is quoted from the permit as descriptive of the industri-

al waste treatment facility:
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"All process waters from entire paper mill and process
waters from screenings and cleaning of pulp is collected
at one central location. The -,waters have been recycled
and put through a flotation separator and mechanical
screen before collecting. The composite waters are then
pumped through a mechanical screen separator and then to
4 thickener (clarifier) for Primary Treatment. The
clarified water is then monitored and discharged continu-
ously into a foam tank and then through a submerged out-
fall to the Spokane River. The thickened material is
pumped over a vacuum filter and dewatered. It is then
disposed of on land."

Domestic wastes are treated in septic tank and drain fields.

Kaiser Mead works has a waste discharge permit for the

following quantities:

21,000 gpd process waste water
185,000 gpd sanitary waste
5,280,000 gpd cooling water

These quantities were confirmed as "estimates" in a letter

from Kaiser to the consultant on March 7, 1974.

The cooling waters which are used for summer ambient air

cooling (2.45 mgd), rectifier cooling (1.78 mgd) and ingot cooling

(0.70 mgd) are discharged without treatment.

The sanitary wastes are trnated in a facility consisting of

primary clarifier, first and second fitLers (presumably trickling fil-

ters), secondary clarifier, chlorinator, sludge digester and sludge

drying beds.

The process waste water is entirely from regeneration of

Zeolite water softeners. No treatment is mentioned for this process

waste.

Combined flows of treated sanitary sewage effluent, untreated

cooling coater and untreated process waste are discharged to the surface
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waters of Peone Creek.

The only process water treating facility is on a closed cir-

c,.it wet scrubber system for the pot liner. The treatment facility is

described as neutralization with lime to precipitate calcium fluoride.

The calcium fluoride sludge is conducted to an evaporation pond. This

wet scrubbing system is understood to be in the process of being

phased out for replacement by a dry system in 1974.

Kaiser South Mead workc has a waste discharge permit that

reports flows as follnws:

300,000 gpd sanitary use
1,500,000 gpd industrial use
4,500,000 gpd cooling use

In a letter to the consultant dated March 7, 1974, Kaiser has revised

these figures as follows, reflecting the current use of the facility:

1,000 gpd sanitary use
311,000 gpd cooling use

No process use other than cooling is currently reported and there are

no process water treatment facilities. Sanitary waste flows are treat-

ed in a small activated sludge type unit. The ultimate disposal method

listed in the permit is gboundwater via a pond Presumably this is

still the case. No data are available on size or lining of the pond.

Kaiser Trentwood. This major industrial complex has a dis-

charge permit for all of its liquid wastes, domestic, industrial and

stormwater, at river mile 86 on the Spokane River. The following sum-

mary of data on treatment faciiities is from the application for interim

waste discharge permit dated August 17, 1973.

All waste flows, treated domestic waste, treated industrial
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waste and untreated storm water, are routed through a lagoon before

discharge to the river through a submerged diffuser. The lagoon has

provision for skimming of floating materials. The size of the lagoon

is not given. There is no statement as to whether the lagoon is

lined or not. The total flow throughput of the lagoon is as follows:

Treated domestic waste, 4,100 gpd*
Treated industrial waste, 6.2 mgd
Untreated cooling water, 17.5 mgd
Untreated storm water, not stated

The domestic treatment facility upstream from the lagoon con-

sists of the elements of a secondary facility and includes primary

clarifier, trickling filter, secondary clarifier, chlorine contact

chamber, sludge digester and sludge drying beds.

The industrial waste treatment facilities upstream from the

lagoon consist of an oil removal unit, a chromium and phosphate pro-

cessing unit and a clarifier. Supplemental data on the caj~city of

these facilities, as Lallows, is from a letter from Kaiser to the con-

sultant dated Decembc 30, 1973.

Waste Treatment
Process Capacity

Chrome bearing waste 100 gpm
Phosphate bearing waste 160 gpm
Oil emulsion waste 40 gpm

The lagoon (s reported as having a volume of approximately 4 million

gallons and the river outfall and diffuser as having capacity in ex-

cess of 40,000 gpm.

*The domestic flow appears to be too inw for a reported employment of

over 2000 persons.
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Naterne Bros. has a permit to discharge not to exceed 300,

000 gallons per day of gravel wash wastes to an unspecified state

waterway. This appears to have been a permit subject to activation

at specific times and locations by prior notice to authorities.

McAtee and Heath has a permit to discharge not to exceed 72,

000 gallons per day of waste waters associated with asphalt plant oper-

ation to state waters. The permit is not for a specific time or loca-

tion and required prior notice to DOE prior to activation, at which

time treatment criteria are to be established.

Rockford Grain Growers has a permit to discharge 1000 gallons

per day of cooling and other wastes to a lagoon. Wastes appear to be

from washing tanks. No treatment is provided. Sanitary wastes are dis-

charged to the Town of Rockford sewers.

Simmons Egg Farm. This former holder of a waste discharge

permit is no longer operating.

Soft Water Service (Culligan) discharges approximately 27,000

gallons per day of process water to the Spokane River resulting primarily

from recharge of water softeners and to a small extent from recharge of

deionizers. No treatment is provided for the softener recharge wastes.

A calcium carbonate filter is provided for pH adjustment of the caustic

and acid wastes from the deionizer process. Sanitary wastes are sent

to the City sewer. The entire operation is subject to being moved to a

new location in the City where the total process discharge will be to

the City sewers rather than to the Spokane River.

Triple E Meats has a permit to discharge not to exceed 2200
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gallons per day cooling water and defrost water to ground seepage.

Theie is no treatment prior to discharge.

UniLed Paving has a permit to discharge 40,000 gallons per

day of cooling and other waters by seepage and evaporation from pond

disposal. There is no treatment prior to disposal.

Reference to the foregoing and to Table 8 indicates that, of

the 20 permittees, only 5 are known to be operating treatment facili-

ties any more elaborate than lagoons from which wastes are disposed of

by seepage and evaporation. Only the following six have both signifi-

cant flows and/or treatment facilities:

Dawn Mining Co.
Hillyard, Sullivan Road Plant
Inland Empire Paper Co.
Kaiser, Mead
Kaiser, South Mead
Kaiser, Trentwood
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TABLE 6A

COMNITIES OUTSIDE THE URBAN PLANNING AREA SERVED BY
PUBLIC WATER SUPPLIES WHICH HAVE INDIVIDUAL DISPOSAL SYSTEMS

Identi- Approximate Average Daily
fication Service Water Use
Number Community Population Gallons

1 Airway Heights 1197 153,000
2 Balmer Gardens 30 500
3 Bunch Estates (Stevens Co.) 60 6,000
4 Camp Diamond (Pend Oreille Co.) 140-175 26,100
5 Ca-mel Estates 16 3,000

6 Cayuse Cove (Lincoln Co.) 42 4,200
7 Cedar Knolls 7 560
8 Chatteroy Hills 244 230,000
9 Conrad's Develop. (Lincoln Co.) 56 5,600

10 Elk 201 2,500

11 Fairway Addition 4 400
12 Feltons Addition 20 2,000
13 Four Lakes 200 8,000
14 Glenrose 27 3,375
15 Glines Addition i2 1,200

16 Half Moon Ranchos 21 3,900
17 Koontz's Squaw Canyon

Development (Lincoln Co.) 40 4,000
18 Latah 169 52,500
19 Marshall 74 4,400
20 North Glen Estates 25 5,000

21 North Mt. View 18 3,000
22 Panorama Acres 40 7,400
23 Peace Farm (commune) 50 5,000
24 Prairie Pines 10 1,250
25 Rivilla2  97 15,000

26 Spangle 212 53,000
27 Spokane Lake Park 6 600
28 Stonelodge (Stevens Co.) 140 17,500
29 Stonelodge lst Add. (Stevens Co.) 158 19,625
30 Strong and Turosky (Stevens Co.) 22 2,200
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TABLE 6A (continued)

Identi- Approximate Average Daily
fication Service Water Use
Number Community Population Gallons

31 Sunshine Shores (Stevens Co.) 80 8,000
32 Velview Estates 50 5,000
33 Waterview Terrace 16 800
34 Waverly 91 1,000
35 West Shore 18 260

36 Deborah Addition
3

37 Hidden Hollow
3

38 Loughbon Bay
3

39 Rinker-Bolnus Development
(Lincoln Zo.)

3

IPublic water system serves only portion of community.

2
N1ame of water company used to designate area name.

3
New developments intended to have public water supply, but no
data available.
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TABLE 6B

COMIUNITIES OUTSIDE THE URBAN PLNNI1 G AREA NOT SERVED BY
PUBLIC WATER SUPPLIES WHICH HAVE INDIVIDUAL DISPOSAL SYSTENS

Identification
Number Comnunity

I A & M Woodland Park
2 Arrow Park Tracts
3 Ballard's Addition
4 Bartlesons Addition
5 Blair Addition

6 Cheney Ponderosa Addition
7 Daltons Addition
8 Dragoon Estates
9 Four Lakes Golf & Country Club

10 Glasgow Park

11 Hildenbrandt's Little Spokane Sub'd.
12 Lake Forest
13 McCleary's Tracts
14 Meadow La~e Additions
15 Mt. View Orchard

16 Olsens Lakeside Addition
17 Paradise Pines Additions
18 Reflection Lake Additions
19 River Terrace Estates
20 Sunwest Acres

21 Teresa Terrace Addition
22 Waterview Terrace Ist Addition
23 Wildrose
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TABLE 6C

PUBLIC WATER SUPPLY SERVICE AREAS IN THE URBAN PLANNING
AREA WHICH HAVE INDIVIDUAL DISPOSAL SYSTEMS

Name of Service General
Water System Population Location

CID Carder 210 East Valley R44
Carnhope 1,400
Dishman 500
East Spokane 3,200
Hutchinson 2,100
Irvin 1,650
Millwood 1,530*
Model 4,075
Modern 14,588
Orchard Avenue 3,500
Pasadena 2,000
Trentwood 3,400
Vera 11,000
Wash. Water Power-I 3,872
Wash. Water Power-2 4,737

Subtotal 62,262

CID Corbin 2,500 East Valley R45
CID East Farms 660 "

CID Orchards 1,000
CID West Farms 850
Greenacres 790
Moab 167

Subtotal 5,967

North Spokane 1,900 North Spokane
Wash. Water Power-3A 3,824
Wash. Water Power-3B 1,205
Wash. Water Power-3BP 475
Wash. Water Power-3C 223
Whitworth 8,908

Subtotal 16,535

TOTAL 84,264

*Not including the 270 persons on Millwood's limited sewer system.
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TABLE 9

REGULATION OF INDIVIDUAL WASTE DISPOSAL

Governing
Jurisdictional Ordinance

Agey or Code Effective Date

Lincoln County Health and Sanitary July 5, 1966*

Health Department Code

Pend Oreille County Ordinance Number 70-4 November 23, 1970

Health Department

Spokane County Title I. Environment- December 21, 1971

Health District al Health, Chapter 4.
Rules and Regulations
for Wastewater Dispo-
sal Systems

Stevens County Ordifiance No. 71-1966 June 13, 1966

Health Department

Whitman County Ordinance "Regulating February 15, 1960

Health Department Sewage Disposal in Un-
incorporated Areas in
Whitman County."
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Each of the two basins is 40 feet by 80 feet, and 14 1/2 feet deep.

A drain to the plant bypass is provided for periodic removal of set-

tled solids. A skimming device at the outlet provides for removal of

floating accumulations. Compressed air for the preaeration basins end

grit chambers is supplied by two gas engine driven blowers rated 2500

cubic feet per minute.

The settling and flotation of the solids is accomplished in

the four clarifiers. These clarifiers are operated in parallel. A

diversion box combines the flow from the preaeration basins with the re-

cycled flows from downstream operations and distributes the flow to each

of the four clarifiers. Each clarifier is circular, 125 feet in diameter.

This provides a surface overflow rate of 1000 gallons per square foot per

day at nominal capacity of 50 mgd. The clarifiers are the limlting ele-

ment in the existing treatment plant. Grease and scum are skimmed from

clarifiers to storage for subsequent truck disposal. Settled solids are

conveyed to the sludbe thickeners.

Effluent from the clarifiers is chlorinated prior to disposal

in the Spokane River. There are two manually controlled chlorinators,

each with 6,000 pounds per day capacity. Liquid chlorine is purchased in

one ton containers. The chlorine is applied to the wastewater flow be-

tween the clarifiers and the Parshall metering flume. Downstream of the

flume are the contact chambers. Thcre are four contact basins, each

about 20 feet by 60 feet, 11.5 feet deep. Effluent from the contact

chambers goes to the 36 inch outfall on the right bank of the Spokane

River.
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SECTION 406.1
CRITERIA FOR PROJECTION OF

WASTE LOADS

Objectives

The objectives of this section are to develop the basis for

forecasts of waste sources in terms of both quality and quantity throughout

the study period. The study period is defined as the period frou. che

present to the year 2020 with specific landmarks at 1983, 2000 and 2020.

For theopart of the study period over which cost effectiveness analyses are

to be made, namely the twenty year* period from 1980 to the year 2000,

additional detail is developed at five year intervals.

The goal in developing forecasts of waste water sources is to

provide the basis for sizing the elements and determining the capital cost

and associated operation and maintenance costs making up structural

aiternative plans for the management of these wastes.

The basic data sources to be utilized are the existing waste

load data and the forecast population and land use of the stut area.

Evaluation of the existing waste source data is the first step undertaken

with the object of developing unit waste characteristics specific to the

study area. Where the evaluation indicates incompleteness or unreliability

of available data specific to the study area, the data are supplemented

from the literature. Since the forecast extends 45 years into the future

from this date, it is necessary to also evaluate trends tending to modify

* See Federal Register Vol. 38 Number 127, July 3, 1973.
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unit criteria and to adopt reasonable values for future dates. The final

step in the projection is tu combine the selected unit criteria with the

forecast population to produce total waste loads for planning units.

Selection of planning units is developed in another section.

Planning units are elements of land area selected to lend themselves to

assembly in various combinations as required by alternative plans and as

possible building blocks in staged construction. It is advantageous to

make these elements as large as possible but stilJl avoid the necessity

for later subdividing the unit to suit an unforeseen analysis.

The basis for projection of waste loads due to urban runoff are

developed in a separate subsection.

Definition of the Flow Elements

The waste flow elements are defined as follows for the purpose

of evaluation and projection.

Sanitary Wastes. The wastewaters from sanitary conveniences in

residences, commercial operations, private and public service establish-

ments and from industrial facilities.

Industrial Wastes. The total non-sanitary waste flow from an

industrial facility including both process wastes and unctntaminated

cooling waters. Industrial wastes are considered both as a separate

category and, under certain circumstances as defined below, as a part of

municipal wastes.

Process Wastes. That part of waste flow from an industrial

facility that is a consequence of and contains contamination from an

industrial process. Waters which serve a cooling function only and are

406.1-2



uncontaminated by the process are not included.

I- I Cooling Waters. Waste waters from industry, commercial,

service or residential sources that are used only for cooling and are

uncontaminated in the process.

Municipal Wastes. Sanitary wastes and that part of industrial

wastes from minor industry in an urban area not singled out for identifi-

cation and quantification as major industrial wastes.

Infiltration. Groundwaters that enter the collection system

through defects in the collection system such as poor joints, cracked pipe

and leaky manholes.

Inflow. Storm waters that enter the collection system through

unplanned or illegal entries such as flooded manhole covers, roof leaders,

foundation drains, etc.

Urban Runoff. Storm drainage from street pavements, roofs and

the general land surface caused by rainfall or enowmelt.

Dry Weather Plow. Municipal and/or industrial flow plus

infiltration but exclusive of inflow, except in the special case of the

existing City of Spokane. For the existing City of Spokane system

certain flows referred to in Bovay (1974b) as inflow have the characteristics

of infiltration in that they occur continuously and not only concurrent with

rain. These continuous "inflow" elements are regarded in this sense as

part of dry weather flow. Average dry weather flow is abreviated ADWF.

Peak Dry Weather Flow is the highest instantaneous flow rate of

the combined municipal and/or industrial components. This is to be

distinquished from the highest average daily flow rate which is computed

from the day with the largest flow volume. Peak Dry Weather flow is

abbreviated PDWF.
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Peak Wet Weather Flow is the sum of peak dry weather flow plus

inflow and is abreviated PWWF.

Design Flow, Sewage Treatment Works. Annual average dry weather

flow ADWF in the case of plants which do not have combined sewers or are

not otherwise committed to processing storm flows. The design flow for

plants handling combined flows or storm flows from storage, must be

specified in terms of the additional flow above ADWF which is intended to

be processed with the same degree of treatment as the ADWF.

Design Flow, Pump Stations, Force Mains and Hydraulic Capacity

of Treatment Works. Peak wet weather flow PWWF for separate systems and

PWWF plus urban runoff for combined systems.

Definitions of Quality Elements

The parameters which are evaluated for all wastes as a measure

quality are BOD, TDS, total suspended solids, total nitrogen and total

phosphorus. These parameters are defined as follows:

DOD. Five day biochemical oxygen demand.

TDS. Total dissolved solids equal to filterable residue

178 - 18
0 
C per Standard Methods, APWA (1971).

TSS. Total suspended solids equal to nonfilterable residue per

Standard Methods, APWA (1971).

N. Total nitrogen in all its forms expressed as N, including

nitrates, nitrite, ansohia and organic nitrogen.

P. Total phosphorus in all its forms expressed as P, including

orthophosphates, polyphosphatee and organic phosphates.
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Existing Dry Weather Flows, Urban Planning Area

Actual per capita dry weather flow data, unclouded by unknown

amounts of stormwater, infiltration or industrial components, is practically

unavailable for the study area. There are three pieces of evidence which

indicate the magnitude of per capita flow in the City of Spokane water

service area. These are the synthesis of the components of total observed

flow to the City of Spokane sewage treatment plant, the winter season water

use rate, and the measured flow at the Northwest Terrace facility. The

indicated per capita flow from the synthesis is 108 gpcd in winter and 152

Sped in summer, both of which include the commercial, service and minor

industrial components as well as the purely residential components of flow.

Infiltration and major identified industrial contributors are excluded.

The measured winter rate of water consumption as calculated by Bovay (1973)

Is 121 gpcd excluding major industrial consumption (which is equal to about

16 Sped according to this same source). The synthesized sewage rate is

approximately 90 percent of estimated water rate. The measured flow for

the purely residential area, Northwest Terrace is 90 Sped. This value is

believed to be higher than areas with multiple units and smaller houses.

Thus, a reasonable synthesis of present winter weather flows is

80 Sped for the residential component and 28 Sped for the commercial,

service and minor industrial component for a total of 108 gpcd. The in-

creased summer use is known to include single pass air conditioning heat

exchangers, excess landscape irrigation that reaches the storm inlets of

the combined sewer system and increased residential use engendered by the

warm climate. There is no record by which these components of the summer

excess can be specifically evaluated. A single major air conditioning use
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that can be identified is equal to 5 gpcd. This single source is estimated

to be one fourth of the total, making about 20 gpcd, say, 50 percent of the

summer excess of 44 gpcd. The pattern of use in other areas indicate an

:.crease in domestic flow of 10 to 15 gpcd during suumer which would account

for 30 percent of the observed sumer excess. The remaining 20 percent

or equivalent of 9 gpcd is assigned to excess irrigtion flows and other

outdoor uses that reach the combined sewer system. In summary, the total

per capita excess of 44 gpcd is allocated 22 gpcd to air conditionirg,

9 gpcd to excess irrigation and 13 gpcd to increased residential use.

These increases extend from mid May through September but are exerted at

full value only from June through August. For the purpose of applying this

data to other than the City of Spokane, the air conditioning portion is

believed to be largely commercial and would apply in corresponding amount

only where there was a comparable level of comrercial and service develop-

ment. The excess landscape irrigation component fould apply only In

combined sewer areas.

The City of Spokane wastewater flow experience is estimated to

extend to suburban areas with comparable water abundance and rates as

reflected in their water consumption, but must be modified for commercial-

service content and separate sewers. On this basis, the present dry

weather sewage flows for suburban areas are estimated as follows:
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Annual
Winter Summer Average

City as a whole
with combineJ sewers 108, 152 123

City as a whole
with separate sewers 108 143 120

Suburban with
significant commercial 98 125 107

Suburban with
moderate commercial 90 111 97

Suburban with
negligable commercial 85 102 91

The difference in winter flow for suburban areas is due to the

different estimated content of the 28 Sped known to be from commercial

I and minor industrial flows. For example, the suburban with minimum

commercial content is assigned orly 5 gpcd of the 28 Spcd found in Spokane.

Existing Dry Weather Flows. Outside Urban Planning Area

For areas outside the suburban area the availab. .ty of firm data

on per capita sanitary flows is even less than for the City and suburban

areas. Since, in general, water is les abundant outside the urban

planning area, the per capita water use is less. What little data there

is, appears to substantiate this. For the three largest communities outside

the urban planning area the per capita dry weather sewage flows are estimated

to be 73 gpcd for Cheney, 110 gpcd for Deer Park and 73 gpcd for Medical

Lake. Deer Park exhibits an unusually low peak to average ratio and high

per capita flow which are indicative of infiltration. These flows include

whatever commercial and service additions may exist in these communities.
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A dry weather flow of 78 gpcd is selected as representative for

communities of 500 or more outside the urban planning area. For smaller

communities, 75 gpcd is selected to reflect lower proportions of commercial

and service in the smaller communities. The actual flow for these smaller

communities may well be less than 75 gpcd but federal standardsa
1 )

recommend a minimum of 75,gpcd unless otherwise supported by strong data.

Forecast Trends in Dry Weather Flow

Two levels of existing water use exist in the stuzy area, a far

above national average use in the urban planning area whera water is

abundant and low cost, and a normal to subnormal use per capita use in the

areas outside the urban planning area where water is In relatively short

supply. Future trends 1%t water use, and consequently in wastewater flow

Are judSed tobe significantly different for these two situations.

A leveling out and even a decrease in per capita water use and

wastewater flow is foreseen nationally as indicated by data developed by

the USPHS and shown in Metcalf and Eddy (1972), Table 2.4 pg. 25. These

overall figures include major industrial as well as domestic and

commercial use. There are strong economic, social and environmental forces

at work toward decreasing overall water consumption. The technology for

reducing domestic use by up to 35 percent is estimated to be presently

aviltble through such devices as dual cycle flush toilets and flow control

valves (EPA 1969). In spite of these pressures and technology,

(1) U.S. Dept. of Housing and Urban Development 1963, Minimum Design
Standards for Community Sewerage Systems.
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there appears to be no evidence of the predicted leveling out or downtrend

as yet. Table 1 shows the trend in per capita water use for the City of

Spokane is upward, approximately 10 percent in 10 years. Based on this

trend, but modified by the general pressures to level out or decrease use,

the forecast for the urban planning area is selected to continue the

upward momentum but at a decreasing ratz co be a total of 10 percent

additional by yppr 2000 with no further increase thereafter.

For the areas outside the City of Spokane and the remainder of

the urban planning area with comparable present water use, abundance and

low rates, the forecast is tempered by the potential of improved water

supply. These areas as a whole, have present average water use in the

range of from 30 to 60 percent of City use. Black and Veatch (1973), in

their report on Spokane Plain Water Supply forecast water consumption

increasing to the level of the City of Spokane if an improved water supply

is made available. Experience in other localities indicates that areas

with subnormal water use and wastewater flows exhibit contained growth in

per capita use until normal levels are reached. Therefore, in areas

outside the urban planning area where present wastewater flows are in the

range 75 - 85 gpcd, an increase is forecast, asymtotically approaching 100

gpcd at the end of the study period.

Forecast per capita flows on the above described basis are shown

in Table 2.

Historical Peak Flow Data,

The only reliable peaking factor data for the study area are

from the records of the City of Sjbkane sewage treatment plant. In this

406. 1-9

p'



combined system, only peak dry weather flow data are obtainable since

storm flow peaks are bypassed without measurement. The measured peak day

dry weather flows are of the order 40 mgd and the annual average dry

weather flow is 27.3 mgd. The calculated peak day to average day ratio is

1.47 to 1.00. Peak hourly dry weather flows are of the order 50 mgd for

which the peak to average ratio-is 1.83.

Selecfion~of.sPeak Flow,,Criteria

The variation In peak to average ratio with size of the service

popuiati6n is a well developed fact of sewerage flow characteristics and

is reflected in curves published in the literature. The manual for

"Design and Construction of Sanitary and Storm Sewers" jointly authored

and published by the American Society of Civil Engineers and the Water

Pollution Control Federation (ASCE and WPCF, 1909) surmarizes a number of

these curves. The envelope of curves shown in Fig. 4 and the curve from

Figure 5 of ASCE and WPCF (1969) were evaluated together with the curve

from Figure 2.6 of Metcalf and Eddy Inc. (1972) and a curve developed by

Kennedy Enginears based on data for the Puget Sound Region. The curve

from Figure 2.7 of Metcalf and Eddy Inc. (1972) is identical with the

curve from Figure 5 of A.S.C.E. and W.P.C.F. and is the curve cited by

Bovay (1973). All of these curves purport to show dry weather peak hourly

to average daily flow rates for municipal systems.

The single piece of data from the City of Spokane experience

when plotted with the above referenced data shows close agreement with the

low range of the envelope
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of curves from Figure 4 from ASCE and WPCF (1969), with Figure 2.6 of

Metcalf and Eddy Inc. (1972) and with the Kennedy Engineer's curve. The

cuive from Figure 5 of A.S.C.E. and WPCF (1969) and Figure 2.7 of Metcalf

and Eddy Inc. (1972) is higher, giving a ratio of approximately 2.25 at 27

mgd or 23 percent above the City point.

The Kennedy Engineer's curve for Washington experiencet Figure A, is

selected for peak flow forecasting based on substantial agreement with the

available data and specific applicability to the region. The curve is

applied to the total municipal dry weather flow without infiltration and

the infiltration is added" to the computed peak to form the PDfWF or the

infiltration plus inflow is added to form the PWWF.

Infiltration

Two factors affect the amount of infiltration, the availability

of ground water to penetrate the sewer and the construction and condition

of the sewers and manholes themselves.

Within the study area, there are three general groundwater

conditions relative to infiltration. There are areas of highly permeable

material of great depth where perched groundwater is virtually impossible.

There are areas of high groundwater in both permeable and semi-permeable

soil. And finally, there are areas of average permeability that do not

normally have free groundwater at sewer depth but can contain water under

unusually wet surface conditions. The occurrence of these conditions must

be given recognition in combination with sewer construction to arrive at

infiltration quantities. The classification of areas into low, high, and
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intermittant infiltration potential is shown in Table 4 for communities

outside the urban planning area and shown in Table 3 for the urban planning

area. Plate 406-1 shows the locations of these conditions in the urban

planning area.

The infiltration experience of the City of Spokane sewage collection

system as a whole is not useful as a basis for forecasting infiltration to

be expected if other areas are sewered in the Spokane area. The reasons

that its overall experience is not a valid basis include:

1. The City sewered area covers at least two distinct

soil types, one where there is no groundwater at

sewer depths and one where it is possible in varying

degrees.

2. The City sewers are in general old and represent

types of joints and materials not currently used.

3. The City sewers are mostly combined sewer and

are of very large size compared with what

would be required for separate sanitary sewers.

4. According to Bovay (1974 b) certain springs and

swamps are directly connected into the sewer

contributing volumes that are not completely

Identified.

In Bovay (1973) the overall infiltration was estimated at 8.5 ngd

which, when compared with the sewered area of the City at 17,000 acres,

appeared to give a reasonable overall infiltration rate of 425 gallons per

acre per day. Subsequently, in Bovay (1974b) as noted above, it was found

[E 406,.1-12



that a significant amount of infiltration could be specifically identified

as being due to drainage of springs and swamps.

Due to the extremely permeable soil and absence of groundwater

at sewer depth throughout most of the City north of the Spokane River, and

the age of the sewers, it is more likely that this area suffers from

exfiltration than infiltration. The area south of the river, according to

Bovay (1974b), is the site of practically all of the identified infiltration.

This identified infiltration is shown to be a maximum 3.8 mgd. Pending

action to the contrary by the City of Spokane, these identified infiltra-

tion quantities are included essentially undiminished in forecast flows

for the City sewage collection system by adoption of 3.5 mgd infiltration.

For presently unsewered areas in the urban planning areap the

assumption is made that any collection system constructed will conform to

good practice and materials which will result in sewers that approach

current speciffcation standards for sewer construction. Current infiltra-

tion specification allowance is of the order 500 gallons per day per inch

of pipe diameter per mile with compression joint pipe. (A.S.C.E. and

*W.P.C.P. 1969). Bovay (1973) indicates that there are approximately 500

miles of street sewers in the 17,000 acre service area or an average of

0.03 miles per acre. For separate collection systems, the average pipe

size is 12 inch which would make the specified infiltration allowance of

the order 180 gallons per acre per day. It is not prudent to expect sewers

and manholes to maintain their new intc'grity throughout their useful life.

A prudent infiltration allowance in recognition of the potential deterior-

ation with time is usually selected larger thnn tbe specification rate.
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Typical design allowances recognizing the effect of future deterio'.ation

as cited by A.S.C.E. and W.P.C.F. (1969) are 30,000 gpd/mile for systems

with 24 inch and smaller pipe. On an area basis, this is equal co 900 to

1000 gallons per acre~per day, or five times the specification levil.

This level appears to include an allowance for wet weather inflow as well

as for infiltration.

A curve given in Metcalf and Eddy (1972) suggests that infiltration

rates should be a function of the total area served as well as the condition

of the sewers. This curve for new sewers shows 1000 gallons per acre per

day (gpad) for areas to 100 acres, decreasing to 500 gpad at 1000 acres

and 250 gpad at 10,000 acres.

Due to the extreme range of infiltration potential in the study

area caused by variatiois in soil and groundwater, infiltration allowances

are selected to meet a corresponding range of conditions. In all cases,

current sewer construction standards as cited above are assumed.

Infiltration Allowance
Gallons/Acre/Day

High - known groundwater at sewer depth 500

Moderate - occasional groundwater at
sewer depth 200

Low - well drained soil with
groundwater below sewer depth 100

Although the "low" condition is actually more conducive to

exfiltration, the nominal allowance is included to account for occasional

perched groundwater caused by trench backfill and other local conditions.

The criteria for infiltration are customarily cited as above in
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terms of area rather than per capita. This is to reflect the fact that

the length of the collection system and consequently its degree of

exposure to infiltration is a function of population density.

The definition of "service area" with which to apply the criteria

when stated in area terms presents some difficulties in this particular

case due to the way in which housing has developed in the presently unsewered

areas. This is further complicat-d for the forecast condition in which the

location of the future housing is uncertain. The way in which housing has

developed in both North Spokane and the Spokane Valley gives low overall

densities when the area is considered in large increments but the develop-

ment is actually more dense when viewed as isolated clusters or as strip

development. Neither measurement would reflect a correct "service area."

To overcome this difficulty the area criteria are converted to a percapita

basis utilizing a range of equivalent development densities, low in the

earlyyears and increasing toward saturation at the close of the study

period.

The areas it which sewerage service is being considered in the

urban planning area are predominatly zones single family residential and

areas of future expansion are predominatly agricultural suburban. The

maximum density possible under Spokaae County Zoning Ordinance for single

family residential is 3.5 units per acres of land exclusive of that set

aside for churches and schools and similar uses. The maximum density under

agricultural suburban is higher, going to as much as 6 units per acre.

Presumably the Agricutral Suburban will be rezoned to single family

residential or other use before the level of utilization approaches the
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theoretical maximum or even, overall exceeds the single family residential

rate. For 3.5 units per acre and 3.2 persons per unit, the maximum density

is 11 per acre. This is approximately the same order of density as the 10

persons per acre overall average for the City of Spokane sewer service

area. The weighted average densities of developed areas now and forecast

for the year 2020 in the North Spokane and Spokane Valley are as follows:

Population Density
Persons Per Acre

Planning Area 1975 2020

Spokane Valley 6.6 8.3

North Spokane 7.3 11.1

To represent the changing conditions throughout the study period.

arange of equivalent densities from 6 persons per acre at present to 10

persons per acre at year 2000 are selected to convert the criteria to per

capita basis. Table 3 shows infiltration allowances for planning units in

the urban planning area calculated on this basis.

For isolated comunities outside the urban planning area, a

correlation can be found between average length of sewer per person served

and-the total size of the comunity. For the presently sewered communities

in the study area, the fitted trend is as shown below.

Total Community Miles of Sewer Per
Population 100 Persons Served

300 1.4
500 1.0
800 0.79

1,000 0.71
2,000 0.58
5,000 0.49
10,000 0.44
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The average sewer size for communities of this size range is 8

inch. At current specification infiltration rates of 500 gpd per inch

diameter per mile, a new 8 inch sewer has maximum allowable infiltration

of 4000 gallons per day per mile. In terms of per capita for a community

of 500 with 1 mile of sewer per 100 served, the infiltration could be

equal to 40 gpcd. This would occur only where the entire sewer was in

groundwater.

To allow for deterioration with age, new sewer infiltration rates

for small communities are assumed to range from 8,000 gpd per mile for worst

groundwater conditions to 500 gpd per mile for least groundwater potential.

The corresponding rnnge for existing sewers is selected at 16,000 gpd per

mile to 1,000 gpd per mile.

Table 4 shows selected infiltration rates for communities outside

the urban planning area in terms of both average gallons per day per mile

and the equivalent per capita basis computed from miles of sewer per person

100 persons served. Actual lengths are used where available and values

from fitted trend are used for presently unsswered areas.

Inflow,

During rainfall and snow melt, there is always opportunity for

direct inflow into separate sanitary collection systems through manhole

covers and illegal roof and area drains connected to the sanitary sewers

on the customers property. This flow is additive to the wastewater and

infiltration components to determine the peak wet weather flow. An overall

average.value of 300 gpad is selected for all locations inside and outside

the urban planning area. Tablis 3 and 4 show this data converted to per
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capita basis for the areas inside and outside the urban planning area re-

spectively. The selected value is based on the difference between design

"inflow plus infiltration" factors of the order 1000 gpad used by many

jurisdictions and the part ascribed to purely infiltration phenomena of

around 500 gpad. The apparent difference of around 500 gpad assignable

to Inflo. on a nationwide basis is further reduced to 300 gpad for the

study aiea to reflect the lower raInfall of the study area. If half the

inflow Is assumed to be attributable to leakage into manholes and half due

to illegal or faculty constructiQn on the property of the served residence,

the manhole 1eaksee ie equal to 0.38 gpm per manhole, at 0.3 manholes per

acre of service area, and 25 gpcd, at 6 persons per acre.

For communities outside the urban planning area where infiltration

* and inflow are expressed in terms of miles of sewer per person served, the

above inflow rate is applied as an allowance of 25 gpcd plus 7,000 gallons

per day per mile of sewer.

Forecast of Industrial.Waste.Flows

Existing industrial waste sources have ben identified in two

categories, those tributary to the City of Spokane STP and those not.

Those tributary to the City of Spokane STP are shown to be numerous and

\ individually small, there being over 50 making up a flow of approximately

3.5 million gallons per day. Thise industries are dominated by food

processing and service type enterprises with practically no heavy manu-

fecturing. Those not tributary to the City of Spokane ZTP are relatively

few in number with several individual plants accounting for practically

all of the flow. Refer to Tabli 5. Five industrial plants involving only
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three ownerships and two products account for 95 percent of the 32.7 mgd

discharged by industries in the urban planning area not tributary to the

City of Spokane Si'. All five industries are in manufacturing, four in

aluminum production or processing and one in paper manufacture. Of the

32.7 mgd, 22.4 or 68 percent are cooling waters, and 10.3 mgd or 32 rercent

are process wastes. The above cited five industries are the largest

contributors in both categories.

The large industries which make up most of the industrial waste

load anticipate no change, either increase or decrease, in waste flows or

production. A growth forecast related to specific large industries is not

possible based on commitments by these industries.

rFor both large and small industry forecast growth must be based

on the overall forecasts for population employment and economic growth in

the study area. The risk inherent in making such a forecast for the large

industries is obvious considering the heavy reliance on one industry.

Forecast industrial employment by planning units is' shown in

Table 6. Industrial employment includes those associated with both waste

producing industries and non waste producing industries. It is assumed

that the ratio of waste producing to non waste producing will be essentially

constant throughout the study period so that the total industrial employment

is a valid index of industrial wastewater production.

Fron Table 6 it can be seen that the Southwest, West Plateau,

Moran Prairie and Peone Prairie units have negligible industrial employment

at present and are forecast to remain areas of very minor industrial

employment. These areas contain no known waste sources of any significance
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at this time. The Southwest and Moran Prairie units are so located that

it is highly probable that if any waste source. do develop from forecast

employment, they would be sewered to the City of Spokane system. Therefore,

from 1980 onward, these populations ar& incorporated into the City for

load forecasting West Plateau and Peone Prairie forecasts are so small

that no industrial waste forecast for these units is included.

The City as a whole has 17,139 employees or 65 percent of the

total industrial employment. As shown above, this large share of

industrial employment is associated with approximately 3.5 mgd of current

industrial waste flow. Of this total, approximately 25 percent is estimated

to be cooling water and the remaining 75 percent process wastes. The

total waste flow is equivalent to an average discharga of 204 gallons per

day per industrial employee. The proportion of total industrial employees

within the urban planning that are Iforecast to be within the City at the

end of the study period in the year 2020 is 62 percent, only slightly lower

than the present level of 65 percent.

The Spokane Valley and North Spokane planning units contain 24

and 11 percent respectively of the present industrial employment. These

proportions are forecast to become 26 and 11 percent respectively -t year

2020, again indicating a continuation of established proporcions similar to

that sonavefor Industrial employment inside the City.

The forecast trends in the type of industrial employment developed

in another section shows that the share of employment in primary industry

will decrease in comparison with the share in secondary type industries are

typified by those inside the City and the primary type by those in the

Spokane Valley and North Spokane area. The share of employment in primary
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manufacturing is expected to be 10 percent less in the future than at present.

Furthermore, the character of the primary manufacturing is expected to

change from that which is related to a national market, like aluminum and

paper, to those responsive to regional needs, like food processing. As

regards waste flow production, these primary industries for regional needs

are more similar to the existing secondary industry as characterized by

the City and less like the 5 dominant primary Industries in North Spokane

and Spokane Valley. Therefore, rather than refer to the future industrial
S makeup as primary and secondary, it is referred to as heavy and light

wherein heavy indicates primary manufacturing in large units for a national

!arket and light indicates diversified smaller units producing products

for local and regional markets.

To reflect these trends in the forecast of industrial waste flows

the followring assumptions are made:

1. Industry within the City will continue to be similar in

character to that already there and the waste flows will

increase in proportion to industqal employment.

2. Industry in the Spokane Valley and North Spokane units will

have a continuing heavy type base similar to their present

major components which will experience relatively small

growth. The existing relatively small component of light

type industry in these areas will have a proportionately

higher rate of growth. The overall growth rats in the

Spnkane Valley and North Spokane units will be in proportion

to forecast industrial employment, as for the City, but

with different rates for each component type.
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Of the present total industrial employment in the Spokane Valley

of approximately 6550, about 2900 or 44 percent are employed in the primary

manufacturing sector. Of the present total industrial employment in

North Spokane of approximately 2500, about 1900 or 66 percent are in the

primary sector. The overall forecast increase from 1975 to 2020 of industrial

employment is 49.3 percent for Spokane Valley and 46.7 percent for North

Spokane. It is estimated that the corresponding increase in the heavy

component will be approximately one half of the overall rate or 25 percent

and to take place in 2 1/2 percent steps at 1980, 1985, 1990, 1995, 2000,

and a final 10 percent step 2000 to 2020. This is the basis of the "heavy"

component forecast shown in Table 7. The corresponding forecast "light"

industrial employment is determ'.ned by subtracting the above determined

"heavy" component from the total forecast.

The present equivalent unit flow per industrial employee in the

City for the diverse collection of smaller industries is developed above

at 204 gpcd. Similar unit figures for the present conditions in the

Spokane Valley and North Spokane are as follows:

Spokane Valley - 2900 employed in heavy with flow of 27.84 mgd

equivalent to 9,600 gpcd. 3,653 employed in light with flow of .77 mgd

equivalent to 212 gpcd.

North Spokane - 1900 employed in heavy with flow of 4.15 mgd

equivalent to 2200 gpcd. There are no data for flow from the 823 employed

in light.

From thee data unit flows are selected for forecasting as follows:

1. For light type in all areas, Uz='nrical value or 200 gpcd
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in 1975 with increases to 220 at 1980, 230 at 1985, 240 at

1990 and 250 at 1995 and later, said increases to reflect

probable result of more are larger industries in regional

type production.

2. For heavy in Spokane Valley, 9600 gpcd with small increases

reaching 10,000 8ped by year 2000 as shown in Table 7.

3. For heavy in North Spokane, 1,900 gpcd with small increases

reaching-2000 gpcd by year 2000 as shown in Table 7.

The breakdown of total flow into processand cooling components

is assumed to follow the historical patterns:

1. For all light, 25 percent cooling and 75 percent process.

2. For heavy in Spokane Valley, 35 percent cooling and 65

percent process.

3. For heavy in North Spokane, 90 percent cooling and 10

percent process.

The forecast of industrial waste flows for the three major

planning units, City of Spokane, Spokane Valley and North Spokane are shown

in Table 7. The resultant overall flow increases are compared with the

overall industrial employment projection as below:

Percent Increase
1975 to 2020

Industrial Industrial
Employment Waste Flow

City of Spokane 38.8 70.0

Spokane Valley 49.3 29.5

North Spokane 46.9 366
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Assembly of Flow Comlponents

The-eletintevof total' forecast wastewater flow covered

in the'preceeding paragsraphatinclude:

1. Residential-Comercialflowcriteria,

2 ;, Industrial-flows'

3. Infiltration

14. Inflow'

5. Peakto average ratios

To arrive at the total forecast flow for the various

planning units it is necessary to apply these criteria to the service

population forecast and other characteristics of the individual

planning units. This calculation is develoved in another section.

Forecast Quality of the Residential-Commercla! Component

The historical raw waste quality data for the City of Spokane

sewage collection system do not permit the precise identification of the

residential:-comercial component. Approximate pervcapita values computed
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from estimated residential-commercial components bE the total raw waste

load, are as follows:* 
Pollutant Lo ad '

Rounds Per Capita Per Day

oBW 0.19

Suspended Solids 0.15

Nitrogen (Total Kjeldahl) 0.028,

?Phosphorus (Total as P) OA014

Although these values appear reasonable when compared with

literature values, they are not considered to be more valid than literature

values because of the approximations required to separate the residential-

commercial component from the total measured load. For this reason, a

literature search isareported below. The results of the search are

evaluated with the above to arrive at selected values for the etudy period.

The references are reported below in chronological order.

Babbitt and BaumannJ(1958) give typical sanitary sewage analysis as having

-thwfollowing. fanges ofv aluesa

Concentration mg/1
Strong Medium Weak

BOD 300 200 100

Suspended Solids 500 300 100

Total Nitrogen 85 50 25

Organic N 35 20 10

Amonia N 50 30 15

* From Table 7 of Section 312.
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When the above "medium" values are converted taper capita-

contributions, based'on 80 gpcd flow rate the results are:

Pollutant Load

Pounds Per Capita>Per Day

BOD 0.13

TSS, 0'20

Organic'N 0.033

Ammonia N 0.020

iabbit and Baumann (1953) also quotes an old source (1937 ASCE

report) for per capita contributions'as follows:

Load, Pounds Per
Capita Per Day

BOD "0.22

SuspandedSolids 0.21

Organic N 0.0l8&

Ammonia N 0.012

ASCE (1959) gives 0.20 pounds per,,capita per daysuspanded solids

and 0.17 pounds per capita BOD without the influence of garbage grinding.

The estimate given of full use of garbage grinders is to increase solids

by 60 percent and BOD by 30 percent. Note that Watson at al (1967) gives
data that is contrary to these large increases.

Mackenthun (1965) lists 8 references on the content of nitrogen

and phosphorus in sewage as follows:

a. From Engelbrecht and Morgan, 1959

Quotes Rudolfa (1947) that per capita contribution

-33
of-phosphorus to domestic sewage Is between 3.'3 x 10

- 
to

7.5 x 10
-3 

pounds per day as P0 5
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Quotes Sawyer (1944) that detergents are equal to per

capita contributions of 12 x 10
3 
punds per day as P205.

b. From McGauhey, 1963

Gives design factors for domestic wastes at Lake

Tahoe as follows at flows of 90 gpcd:

B6D mgil 250

Phosphate mg/i P 8

Total Nitrogen mj/l N 45

c. From Owen, 1953

Gives average per capita phosphorus contribution for

Minnesota comunities at 1.9 pounds per year.

d. From Parker, 1962

Gives nitrogen concentrations in raw sewage as 26.3

mg/I organic and 32.4 mg/l ammonia.

e. From Rudolfs, 1947

Gives phosphorus content of raw sewage as'in the range

of 1.7 to 4.0 mg/l with average 2.3 mg/l as P. On per

capita basis for domestic sewage, range given as 0.53 to

1.20 pounds per year.

f. From Sawyer, 1952

Gives range of doL,,..c sewage concentrations of 15

to 35 mg/i nitrogen and 2 to 4 mg/i phosphorus. (This

Sawyer data may be from Rudolfa, 1947)

g. From Stu
-
m and Morgan, 1962

Says that the content of sewage is 3 to 4 times what

it was before the advent of detergents end that contained

rise is expected. Gives 7 mg/i as typical phosphorus content.
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h. From Van Vuran, 1948

Gives nitrogen and phosphorus content of human excreta

at 11.4 pounds per year and 2.6 pounds of phosphoric acid.

Clarsen (1967). This source presents the results of a survey

made of raw sewage characteristics reported by over 700 communities in

Texas. The overall average per capita contributions were found to be as

follows: BOD - .157 ppcd, TSS - 0.209 ppcd. A large number of the

communities reporting were of 5000 or less persons and hence probably

did not contain significant commercial or light industrial contributions.

If only those communities of 10,000 or more are considered, the results

are: BOD - .161 ppcd, TSS - 0.185 ppcd.

Watson at al (1967). This source reports results of original

work on demestic wastes as they originate at single family residences.

The wastes analyzed were completely free of groundwater, storm water,

commercial and industrial flows. One of the primary objectives was to

evaluate the effect of garbage grinders. Results are reported before and

after installation of garbage grinders as follows:

Per Capita Contributions. Pounds Per Day
Without With

Garbage Crinders Garbage Grinders

BOD 0.201 0.201

Suspended Solids 0.164 0.194

Total N 0.034 0.036

Ammonia N 0.026 0.027

Total P 0.009 0.007

Ortho P 0.006 0.005
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No explanation offered of why there was no change or decrease in

D'BODi N andTP accompanyiigthe-use of garbage grinders while the 'uspended

"solids showed a signifidant i''rese.

Loehr (1968). This source reports thi results of a study made of

73 cities fn,27 states on raw sewage characteristics. ie results at the

50 percentii. levelfor c6munities in the 20,000 to 50;000 and 50,000 to

150,000 size range ire as fo116wi:

20,000 to 50,000 -50;,000 to ib,0O00

BOD ppcd 0.18 0.19

Suspended Solids ppcd 0.17 0.25

Considering cities of all sizes, the average per capita valuea are

flow 135,gpcd, BOD 0.20 ppcd, and TSS 0.23 ppcd.

Imhuff at al (1971) gives the following values for residential

sewage, without industrial or storm inflow:
Contribution

Constituent Pounds Per Capita Per Day

BOD 0.12

Pair, Gayir and Okun (1971) present domestic wastewater compo-

sition in only the broadest terms, that is BOD, COD and mineral and organic

solids. Average BOD is given as 140 mg/l a .d average total suspended

solids as 235 m8/1.

Black & Veatch (1971) give 3.5 pounds per capita per year as the

mean annual domestic contribution of phosphorus exclusive of any allowance

for industrial. This is expressed as total elemental phosphorus as P.

Expressed in pounds per capita per day this is equal to .00958 or in terms

of concentration for 100 gpcd flow 11.5 mg/l. Of this total, the estimated
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contribution from detergents is 50 percent or more. Consequently,,any

reduction achieved in use of phosphorus in detergents will have a-signifi-

cant effect on the quantity of phosphorus in domestic sewage.

Brown & Caldwell (1972) selected the following per capita

contributions as representative of 2020 conditions for the domestic waste-

water component in their Contra Costa County (California) Water Quality

Study.

Unit Load

Waste Parameter pcd

BOD 0.18

Total suipended solids 0.20

Nitrogen 0'036

Phosphbrus 0.010

The trending expressed in support of the above includes some

increase in BOD and TSS for continued expansion in use of home garbage

grinders and increases in nitrogen and phosphorus to correspond with the

increase in BOD. Brown and Caldwell (1972) conclude that there will be

no reduction in phosphorus from either a ban on phosphorus in detergents

or through successful voluntary substitution.

Metcalf and Eddy (1972) presents a table of domestic sewage

composition in terms of Strong, Medium and Weak that is almost identified

with Babbitt and Baumann (1958).
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Concentration mg/1

Strong Medium Weak

BOD 300 200. 100

Suspended Solids, 350 200 100

Total N 85 40 20

OrganicN 35, 15 8

Ammonia 50 25 12

Total P 20 10 6-

The foregoing data'are summarized for comparison in Table 8

Before selecting final values for the study area, two considerations are

recognized. First, the unit loads sought should include both the resi-

dential and the commercial component. Since only major industrial has

been singled out for separate evaluation, commercial hers means all other

contributors except purely residential and major industrial. Secondly,

the effect of the commercial load varies with the size of the community;

the larger the community, the larger the commercial component. For this

reason, one set of values is selected for the urban planning area with

large commercial impact and one for communities outside the urban planning

area with small commercial impact.

For the urban planning area, BOD 1.s selected at the value

estimated from City data and a growth of 15 percent is forecast over the

study period. This small increase is selected to reflect a continuation

of the trend in recent years toward increased sewage strength. This has

been attributed to use of domestic and commercial garbage grinders

(Metcalf and Eddy, 1972) notwithstanding Watsone atal (1967). Refer also
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to the~reported experience of Fairchild APB in Section 312. For theSpokaneurban planning area, the forecast trend of small' industry into

food processing isbelieved to be another caise-f(r providing for some

future increase in.,sewage strength.

The total settleable solids from estimatedCity data appears

to be too low in relation to BOD and other experience. A value of 0.18

ppcd is selected for present conditions with a growth through the study

period corresponding to that for BOD. The total nitrogen value from

estimated City data is in good agreement with most sources. This pollutant

appears to have the most consistent evaluation from all sources. The

breakdown into organic and ammonia proportions is taken from Babbitt and

Baumann. The total phosphorus indicated by estimated City data appears

to be excessively high. Value selected is based primarily on Black and

Veach supported by Watson. For both ni:rogen and phosphorus, minor

growth is forecast through the study period in parallel with BOD and TSS.

Selected values by years through the study period are shown in Table 9.

For areas outside theurban planning area, values are selected

ten percent lower than the urban planning area to reflect lower impact of

commercial. Selected values by years through the study period are whown

in Table 10.

Mass emissions for each planning unit or community or groupings

of planning units and communities are computed on the same format as

Tables 11 and 12 by multiplying the per capita loads by the appropriate

service population at each year.
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I •I
Forecast Industrial Pollution Load in City of Spokane

As stated above under forecast of flow, the expected character of

industry in the City is consistent with the present experience. Therefore,

the forecast pollution load would be expected to be similar to the present

and in proportion to the forecast industrial employment. There is,

ho(ever, a new consideration for industrial waste discharges inside the

City which will tend to modify the concentration of pollutants which

actually reach the City sewers. This new consideration is the EPA

requireiint relative to user charges and industrial cost recovery.

EPA iigulations* for the determination of user charges and

industrial cost recovery require that a surcharge be added to the base

charge when iOD, suspended solids or other pollutant concentrations

from a use exceed the range of concentration of these pollutants in normal

domestic sewage. Bovay (1974a) has determined the levels of concentration

for proposed surchaiges in the City of Spokane as follows:

Pollutant Concentration mg/l

Suspended
BOD Solids Phosphorus

Concentration above which
sur chirge applies 260 215 15.2

Concentration below which
creditapplies 160 125 9.6

* 7ederal Register, Vol. 38 No. 161 Tuesday, August 21, 1973.
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The mean concentrations of BOD and suspended solids are far above

the levels for which a surcharge will be made. This will be an incentive

for pretreatment by industry to avoid the surcharge where economically

feasible. Since the treatment means for gross BOD and suspended solids

reduction are, in general, uncomplicated and relatively inexpensiye, it is

assumed that at least part of industry will find pretreatment economically

attractive compared with the surcharge. For some industries, especially

small facilities, it probably will be more economical to pay the surcharge.

It is doubtful if many would find it attractive to pretreat to the level

of being eligible for a credit.

The phosphate load is close to the "no surcharge" level. Also,

the technology of phosphate removal is more complex and more costly than

BOD or SS removal. Therefore, the broad spectrum of industries in the

City probably would not find it economically advantageous to reduce their

phosphorus output by pretreatment. There could be individual exceptions

but they would not be expected to effect the overall industrial output.

Due to the requirements for user charges and industrial cost

recovery, it is estimated that the net BOD and SS load to the City sewers

will be reduced to a level more closely approaching the "no surcharge" level

than at present. It is estimated that the BOD and SS level will approach

350 mg/l and 250 mg/1 respectively by 1980 and 225 ng/l and 150 mg/l by

1985 remaining constant thereafter. It is estimated that the phosphorus

and nitrogen levels will experience some reduction incidental to the

removal of BOD and SS. Thus, the phosphorus and nitrogen are expected to

decrease from 10:5 and 31.5 mg/l in 1975 to 7.5 and 22.5 mg/1 respectively
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by 1985. All above concentrations are expressed in terms of total flow

including both process and cooling water componentsas is the case for

Bovay (1974a). The criteria are summarized as follows in terms of the

process-flow component which iseestimated to be 75 percent of total

existing and forecast flow:

Pollutant Concentration ma/l

1975 1980 1985 A beyond

BOD 925 466 300

Suspended Solids 618 333 200

Nitrogen 42 38 30:

Phosphorus, 14 13 10

Total forecast pollution load for industries tributary to

the City STP is shown in Table 11.

Forecast Industrial PollutionLoad Outside the City of Spokane:

The industry outside of the City as contrasted with that

inside the City is expected to experience some change in make up in the

future with decreasing emphasis on "heavy" industry and increasing em-

phasis on "light" industry more similar to that inside the City. These

segregations are recognized in the flow forecast.

The heavy component will probably continue to provide either

treatment or pretreatment similar to that currently being provided so that

the net pollution-load lsaving the industrial property is expected to

be a continuation of the presento trends. Far the Spokane Valley,

exclusive of Spokane Industrial Park, these loads in terms of the process
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flows-of 9.74 mgd'are as follows:

Daily Pollution Pollutant
'Load Concentration
Pounds mg/1

BOD 1326 16.34

Suspended Solids 951" 11.72

Kjeldahl Nitrogen 88 1.08

Phosphorus (as P) 66# 0.81

The pollution load for thq "light" category in Spokane Valley

at present is represented primarily by Spokane Industrial Park (SIP).

The present concentrations of pollutants from SIP are as follows, basod

on estimated process flow of 0.55 mgd:

Daily Pollution Load

Pound;!!s / m

BOD 24 5.24

Suspended Solids 118 25.76

Kjeldahl Nitrogen 39 8.51

Phosphorus 27 5.90

These are notconsidered to be a valid basis for forecasting

the "light" component in the Spokane Valley since these are treated

effluent values'and are an excessively small sample. The data developed

for forecast- conditions in the City are therefore adapted for the

Spokane-Valley~ai follows, for all years:

* Does not include the high solids waste of soft water service assumed

diverted from separate surface discharge.

# Assumes Kaiser Trentwood cut back to level of 0.10 mg/i to approach
in their waste discharge permit at 0.03 mg/l.
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Pollution Loading mg/l

Based on Process Flow Component*

BOD 300

Suspended Solids 200

Nitrogen 30

Phosphorus 10

It is assumed that any alternative plan which proposes

centralized municipal and industrial treatment will result in the same

pressures to reduce industrial pollution load as with the City in

accordance with the requirements for user charges and industrial cost

recovery.

For the North Spokane plaining unit the present pollution

loads for the process flows of 0.19 msd, the "heavy" components are

as follows:

Daily Pollution Pollutant
Load Concentration

Pou , ds ma/l

BOD 2 7.59

Suspended Solids 32 20.25

Nitrogen 85 53.80

Phosphorus 7 4.43

The load associated with the existing 0.19 mgd ia expected

to continue with the above concentrations. Future additions to the

"heavy" component are not expected to follow the existing pattern with

its unusually high nitrogen content and the high suspended solids

• Process Flow equal to 75% of

total forecast flow.
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relative toi60D. Future "heavy" component pollutant load, associated

with process flows above and beyond the existing 0.19 mgd are expected

to have a more conventional pattern as estimated below at one-tenth

of the "light" concentrations:

Pollutant
Concentration

MR/l

IOn 30

Suipinned'Solds -20

"Nitrogen 3

Phosphorus 1

For North Spokane planning unit the orecast loadings for the

"light" component, whose present existence in this area is negligible,

are estimated to be the same as for comparable industry in the City,

and in the.Spkane Valley.

Totlk forecast pollution loads for industrial flows in the

Spokane Valley and North Spokane planning unit are developed in

Tables 12 and 13 respectively.
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TABLE 1

PER CAPITA WATER CONSUMPTION

CITY OF SPOKANE

FOR MONTHS NOVEMBER THROUGH MARCH 1963 TO 1973

WATER USE PER CAPITA
(NOV. TO MAR.) (3) CONSUMPTION

YEAR POPULATION MILLION GAL. "-" _gpcd

1963 - 1964 177,615 (1) 3530.346 132

1964 - 1965 176,506 (1) 3801.891 143

1965 - 1966 175,397 (1) 3551.744 134

1966 - 1967 174,288 (1) 3650.663 139,

1967 - 1968 173,178 (1) 3741.301 143

1968 - 1969 172,069 (1) 3739.678 144

1969 - 1970 170,960 (1) 3708.852 144

1970 - 1971 172,904 (2) 3538.998 136

1971 - 1972 174,606 (2) 3909.101 148

1972 - 1973 175,250 (2) 4067.738 154

() ased on 1960 and 1970 Census Population Interpolation

(2) Based on Reported Ctty Water Recordo

(3) Estimated, Based on Annual Metered Flow
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TABLE 4

INFILTRATION AND INFLOW ALLOWANCES

OUTSIDE THE URBAN PLANNING AREA

Weighted Miles of Equivalent Equivalent
Infiltration Sewer Per Per Capita Per Capita
Rate, gpd Per Precently 100 Persons Infiltration Inflow *

Conunity Mile of Sewer Sewered? Served gpcd gpcd

Airways Heights 1,000 No 0.68 7 73

Chattaroy Hills 1,000 No 1.5 16 130

Cheney 3,000 Yes 0.58 17 66

Deer Park 4,500 Yes 0.70 31 74

Fairchild APB 4,000 Yes 0.48 19 59

Fairfield 3,000 Yes 0.82 25 83

Latah 1,000 No 1.5 15 130

Medical Lake 3,000 Yes 0.52 16 71

Rockford 1,500 Yes 1.48 22 128

Spangle 1,000 No 1.5 15 130

Tskoa 2,000 Yes 0.93 18 90

• Baled on 25 gpcd plus the equivalent per capita of 7,000 gallons per day
per mile.
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TABLE 5

PRESENT INDUSTRIAL WASTI'WATER FLOWS IN

NORTH SPOKANE AND SPOKANE VALLEY PLANNING UNITS

Industrial Wastewater Components. mad

Industry Process Cooling Total

SPOKANE VALLEY

Hillyard .545 -- .545

Inland Empire 2.297 1.000 3.297

Kaiser (Trentwood) 6.503 17.497 24.000

Spokane Ind. Park .550 .050 .60

ASC Industries .001 .013 .014

Ace Concrete .037 -- .037

Acme Concrete .005 -- .005

C antral Premix (1)  .279 - .279

Chembond Corp. -- .036 .036

Ideal Cement -- .005 .005

Triple E Meat .002 -- .002

Subtotal Spokane Valley 10.219 18.601 28.820

NORTH SPOKANE

Kaiser (Head) .190 3.310 3.500

Kaiser (South Head) .068 .500 .568

Subtotal North Spokane .258 3.810 4.068

TOTALS - Spokane Valley
plus North Spokane 10.477 22.411 32,888

(1) Does not include plant in West Plateau unit.
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SECTION 406.2
PROJECTED WASTE FLOWS AND POLLUTION LOADS,

URBAN PLANNING AREA

Introduction

The objectives of this section are to cr;bine the elements developed

in two other sections to arrive at projected waste flows and pollution

loads for the various planning units and subunits of the urban planning

area. The two sections on which this section builds directly are:

Section No. Title

406.1 Criteria for Projection of Waste Loads

602 Wastewater Planning Areas

Forecast Service Population

In Section 602 the total populations in the various planning units

and subunits are developed. The total forecast population at a given date

is not necessarily the population that can feasibly be served by a sewage

collection system. This is especially true of areas which have been

built up on the basis of individual on-site disposal since, under this

kind of development, there is little incentive to group dwellings to

minimize collection sewers.

The problem of when, if ever, any particular existing on-site

disposal should be replaced by a central collection and disposal system is

the subject of another section. The findings of that section will determine
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whether a collection system need be built and when. The objective of this

section is to provide information on the total feasible sewerable popula-

tion at each date without regard to the uaed for implementation or its

timing.

The feasible service population for existing conditions is determined

by evaluation of the housing pattern in each planning unit and subunit.

The forecast service population is based on the existing service population,

the amount of growth forecast, and the extent to which the forecast growth

approaches saturation of the area.

For the City of Spokane, Esvelt & Saxton/Bovay (1972) estimate that

2450 dwellings in the seweved area are not presently served by the collec-

tion system. This is equal to about 7500 persons. Based on this data,

the service population of the sewered area of the city is estinated to be

95 percent of the total residents in the severed area. The forecast popu-

lation growth in the area defined by the existing collection system is

approximately 10 percent to the year 2020. Most of this will probably be

in higher deneity housing which will undoubtedly be sewered. Since there

will probably be little fill-in to cause extension of the system to serve

those presently unserved, it is estimated that most will remain in this

condition. On this basis the net sewered is estimated to increase to

approximately 98.5 percent by 2020.

For areas presently unsewered, an individual evaluation is made for

each area based on the pattern of existing housing. The criterion

selected for judging the feasibility of sewering existing awellings is
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that an individual dwelling or group of dwellings will be served if they

can be connected to the system with 200 feet of sewer or less per dwell-

ing . For example, an isolated group of 5 dwellings, the nearest of

which ia 500 feet from the collection trunk, would be picked up if they

could be served as a group with no more than 1000 feet of additional

sewer.

For future dwellings in an area in which collection for disposal has

become available, there will be both regulatory and financial pressure to

locate additional units within feasible sewage connection. Therefore,

most added dwelling units can be assumed feasibly irzated for service

by extensions of the basic sewer system. As the area is filled in

between those feasibly sewered and those not, many of the existing dwell-

ings not connected at first will be connected in the future. The extent

to which this is possible is a function of present distribution and the

degree to which saturation is approached as future additions are made.

Tables 1 through 5 summarize the results of evaluations of presently

feasibly sewered populations and forecasts of future feasibly eewered

populations. Some entire sub units are regarded as infeasible for a

central collection system at present and for some years of forecast

population increase. This is true of sub units NS-1, 2, 7, 8 and 9 in

North Spokane and sub units SV-7 and 8 in the Spokane Valley.

Spokane Valley sub units SV-7 and 8 deserve special mention. In

Table 2 they are show, as having zero feasible sewered population through-

out the study period. This is true in the sense that the centers of
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population will remain remote from other development in the valley and

there is not a forecast fill in between. The existing development In

these units is actually quite concentrated around the shores of Liberty

Lake and Newman Lake respectively and do represent feadibly sewered but

isolated communities. For this reason and for the unique problems

associated with the lakes, these two communities are treated separately.

Feasibly sewered populations and waste load forecasts are developed

below fox both the Liberty Lake and Newman Lake communities.

The kind of development which takes place could affect the assumptions

regarding feasibly sewered populations in NS-I and NS-2. The kind of

development taking place in NS-I, which is largely inside the City of

Spokane, is being sewered in groups to "interim" facilities. It may

become desirable to gather up these isolat-d sewered groups to one of the

larger systems prior to 1985. The classification of NS-l as zero if 1980

and 1985 is more an indication of the probable limit in development

beyond which these isolated separate facilities are feasible. Note that

in 1990, when added to the served group, NS-l comes in at a high level

reflecting the existence of these sewered concentrations. Five Mile

Prairie, which makes up all of sub unit NS-2, has an existing diffuse

development. If development continues in the same manner, it is unlikely

that there will be significant sewerable concentrations at an early date.

If, however, the future development is centered around extensions of

City water service, it could be concentrated and, in an area generally

unsuited to on-site disposal, require earlier incorporation into a

sewered system,

406.2-4



Table 3 shows service populations for the City and areas potentially

associated with the City of Spokane collection and treatment system. The

populaticn designated "City" in Table 3 and in summary Table 5 refers to

the geographical area served by the present sewage collection system

and not to the City political boundary. Moran Prairie and Southwest

planning units zontain areas both inside and outside the City limits.

The parts of the Moran Prairie and Southwest units i!-4.de the City are

areas not presently served by the City sewage collection system but are

served by City water. Moran Prairie and Southwest, as a whole, are

grouped with the City in a subtotal on Table 3 because these two areas

are logical and probable additions to the City service area and are so

considered in initial alternative formulations for which these data are

developed.

Four of the North Spokane zub-units include areas which are inside

the City limits but are not within the existing sewer service area for

topographic reasons. These areas are potentially served by addition to

the City system through pumping or may be left to be served by another

system serving the North Spokane Area as a whole. To provide totals for

the alternative of joining these areas to the City, populations are

developed for areas designated NS-lA, 2A, 3A and 4A, which are the City

area populations corresponding to sub units NS-1, 2, 3 and 4 respectively.

Table 1 provides populations of North Spokane sub units including

City areas and Table 3 for portions of certain sub-units inside the City.

For alternatives that combine the City areas of the North Spokane unit

with the City, there is a corresponding reduction in the North Spokane
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unit when considered by itself. Table 4 presents populations, gross and

service, for the North Spokane units with City areas deducted.

Table 5 in addition to presenting a summary of gross and service

populations shown in Tables 1, 2 and 3, shows developments for Orchard

Prairie, West Plateau and Fairchild AFB plus special developments for

the Liberty Lake and Newman Lake areas of SV-7 and SV-8. The present

density of Orchard Prairie is very low and is forecast to remain low to

the year 2020. At year 2020, Orchard Prairie will be far below the level

for a sewage collection system. On a gross area basis, the West Plateau

unit is a)so very low, but, unlike Orchard Prairie, it does contain a

severable concentratior in the Airways Heights vicinity. Fairchild AFB

is presently essentially all sewered and is forecast to have no signifi-

cant growth.

Very large growths are forecast for both Liberty Lake and Newman Lake.

The development is fairly concentrated now. It is expected that future

development will be contingent upon being sewerable. Hence, high per-

centages of service populations are shown for both.

The total on Table 5 shows that the maximum potential service popula-

tion for the urban planning area will be approximately 256,000 in 1980

out of a gross population of 292,000 or 88 percent. The forecast growth

to 2020 is for a potential service population of approximately 368,000

out of a gross of 405,000 or 91 percent served. The forecast growth of

service population from 1380 to 2020 is 44 percent.

The uncertainties regarding minor portions of the potentially served
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populations do not adversely affect the decision making process based

on alternative evaluations using these data. Capital expenditures are

based on sizing of facilities to provide capacity to the end of the

comparison period, by %,hich time most of these uncertainties are resolved.

The service populations at early years only partially determine operating

costs.

Forecast Wastewater Flows

The elements of forecast wastewater flows are the service population

forecasts as developed above and criteria and industrial flows developed

in Section 406.1. The objective of th~s section is to develop the average

dry weather flow (ADWF) and the peak wet weather flow (PWWF) for all of

the elements and combinations of forecast municipal wastewater flow that

are needed to evaluate alternative wastewater plans. The basic work

sheets for these calculations are contained in Appendix I. There is one

sheet for each planning unit or sub unit which develops the ADIfM and PWWF.

For combinations of these elements the ADWF is obtained by simple addition

of the ADWF for each element in the combination. The PWWF cannot be

obtained in this way since the peak to average ratio is a non linear

function of the size of service population. A specific calculation for

each proposed combination is required as developed in Appendix II.

Forecast wastewater flows major planning elements in alternative

combinations are summarized in Tables 6 through 15.

For the City of Spokane, two bases for flow projection are developed
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tn Section 406.1, one for the case which assumes that the existing

combines sewer system will continue in service and one in which a sewer

separation is assumed to have been carried out. There are minor differ-

ences in annual average per capita flow due to cooling and excess irriga-

tion waters reaching the combined sewers in the summer. The important

difference is in the infiltration assigned to the existing system at

3.5 mgd based on existing experience. For separated sewers, infiltration

criteria are assigned as for new construction in the rest of the urban

planning area. When extended, these different criteria are found to

result in only minor differences in total ADWF, especially at forecast

conditions. Therefore, this refinement is dropped and the figures for

combined sewers, which give 2 percent higher flows, are adopted in

Tables 9 and 10.

Calculation proceedure for individual units. The proceedure used

in computation of waste flows is as follows by reference to the line

numbers in Appendix I. Referenced tables and figures from other sections

are identified by the section number in parenthesis.

Line 1. Gross populations of planning units and sub units are

from Table 1 (602).

Line 2. Percent served is bqsed on individual evaluations of

feasibly sewered portions of population as described above in this section.

Line 3. Computed from Line 1 and Line 2. Lines 1 and 3 are

summarized in Tables 1 through 5 of this section.

Line 4. Evaluation of the sub unit in terms of degree of commercial

development in three broad categories for the purpose of selecting appro-
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priate per capita flows accounting for the commercial component. See

Table 2 (406.1).

Line 5. Per capita flow criteria for the appropriate location and

category as selected from Table 2 (406.1)

Line 6. Computed from Lines 3 and 5.

Line 7. Industrial flow component from Table 7 (406.1) for "other"

industry allocated to sub-units in proportion to the allocation of

industrial employment per SMATS zones as developed in Table 12 (402)

applying the zone in each planning unit as shown in Appendix I (602).

Note that primary or heavy industries, which are assumed to continue

providing separate treatment and disposal for their wastes, are not

included. This industrial component is for light industry comparable to

that which is presently served by the City of Spokane system.

Line 8 is the sum of the residential commercial component in Line

6 and the light industrial component in Line 7. Line 8 represents the

average dry weather flow without infiltration.

Line 9 is the ratio of peak dry weather flow to average dry weather

flow read from Figure A (406.1) as a function of average dry weather flow,

before infiltration , as read from Line 8.

Line 10 is the peak dry weather wastewater flow computed as the

product of Lines 8 and 9.

Line 11 is the appropriate infiltration flow allowances, expressed

as gpcd from Table 3 (406.1).

Line 12 is the infiltration flow computed as the product of Lines

3 and 11.
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of Line 13. The average dry weather flow (ADWF) is the sum of

Lines 8 and 12, the municipal wastewater component and the infiltration

allowance.

Line 14. The peak dry weather flow (PDWF) is the sum of Lines

10 and 12.

Line 15 is the wet weather inflow allowance expressed as gpcd from

Table 3 (406.1).

Line 16 is the inflow quantity computed as the product of Lines

3 and 15.

Line 17, the peak wet weather flow (PWWF), is the sum of PDWF,

Line 14, and the wet weather inflow, Line 16.

Calculation procedure for PT dF of combinations. The procedure for

computation is as follows by reference to line numbers in Appendix II.

Lines a are developed from Lines 3, 8 and 12 of Appendix I, as

sources for service population, average municipal flow, and infiltration

allowance respectively.

Lin-e b, c and d are subtotals of the three components listed under

Lines a.

Line e is the peak ratio read from Figure A(406.1) for the subtotal

municipal flow at Line c.

Liue f is the peak municipal flow without infiltration computed from

the product of Lines c and e.

Line g is the PDWF including infiltration computed as the sum of

Lines d and f.
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Line h is the inflow allowance computed from the per capita values

from Table 3 (406.1) multiplied by the service population subtotal from

Line b.

Line i is the PW flow computed from the sum of Lines g and h.

Line J, the ADWF, is computed from the sum of Lines c and d.

Forecast Pollutant Loads

The elements of pollutant loads are those of residential commercial

origin and those from light industry tributary to municipal sewers.

Forecast per capita pollutant loadings for the residential-commercial

are developed in Table 9 (406.1). Forecast light industrial components

of pollutant load for the City, Spokane Valley and North Spokane are

developed in Tables 11, 12 and 13 (406.1) respectively. These components

are assembled for major planning units and alternative combinations in

Appendix III. Pollutant loads are computed for BOD, suspended solids,

total nitrogen and total phosphorus in terms of both daily loading in

pounds per day and concentration mg/l in the forecast volume of wastewater

flow.

Forecast pollutant loads and concentrations are summarized in Table 6

through 15. Where it is necessary to know the breakdown of total nitrogen

and phosphorus in the raw waste flows the following factors are applied:

Ammonia as fraction of total N 0.60

Organic N as " " " " 0.40

Ortho phosphate as fraction of total P 0.65
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The method of calculation as shown in Appendix III is as follows

by reference to the table line numbers:

Lines 1, 2, 3 and 5 are summarized from Lines 3, 6, 7 and 13 of

Appendix 1.

Line 4, the process flow component of the total industrial flow

as distinguished from the cooling water component, is calculated at

0.75 of the total flow based on current conditions.

Line 5. Note that Line 5 is not the sum of Lines 2 and 3 since

ADWF includes the additional component of infiltration. The forecast

concentrations computed in Appendix III are in terms of ADWF, comparable

to the strength which would arrive at treatment facility.

Lines 6, 10, 14 and 18 are computed as the product of Line I with

the appropriate per capita loading from Table 9 (406.1).

Lines 7, 11, 15 and 19 are computed as the product of Line 4 and

the appropriate pollutant concentration from Tables 11, 12 and 13 (406.1).

Lines 8, 12, 16 and 20 are the total pollutant load computed as the

sum of the residential-commercial components (Lines 6, 10, 14 and 18)

and the light industrial component (Lines 7, 11, 15 and 19).

Lines 9, 13, 17 and 21 are pollutant concentrations computed from

Lines 8, 12, 16 and 20 associated with the ADWF from Line 5.

Summary for the Urban Planning Area

Table 15 is developed to give an overall picture of the elements of

wastewater flow and accompatying pollutant load at two forecast levels,

1980 and 2000 for the entire urban planning area.
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