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ABSTRACT

The Indian Creek (Ada and Canyon Counties) drainage is located in the
Boise River Basin of Southwest Idaho. This study was concerned with that
portion of Indian Creek in Canyon County. The lower reach of Indian Creek
is classified as Class B and is protected for uses as industrial water supply,
irrigation, Tivestock watering, other fishing and aquatic 1ife, hunting,
wildlife and aesthetics. The study was conducted between December 1976 and
August 1977.

Two major point sources discharge to the stream in the study area. These
sources were found to elevate instream temperatures, depress dissolved oxygen
concentrations, add heavy organic loadings, provide excessive nutrient loads,
discharge toxic levels of ammonia and residual chlorine, and cause bacterial
contamination. Nonpoint sources such as individual on-site sewage systems,
irrigation return flows, animal feeding)operations, and urban storm runoff
could also be affecting the pollutant load of Indian Creek by adding increased
turbidity, sediment, nutrients, and elevated bacteria levels.

Indian Creek is classified as water quality limiting because of bacterial,

nutrient, ammonia, dissolved oxygen and total residual chlorine violations of
Idaho's instream water quality standards and criteria.

The City of Nampa wastewater treatment plant should be upgraded for further
treatment and removal of BODg, ammonia, bacteria, and residual chlorine. In
addition, the dissoived oxygen concentration of the Mampa effluent should be

increased to prevent standards violations.
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INTRGDUCTION

Orainage Description

The Indian Creek drainage is located in the Boise River Basin of
Southwest Idaho. The stream's headwaters are in the Danskin Mountains north of
Mountain Home and it flows in a west-southwest direction to Indian Creek
Reservoir néar Interstate 80. From Indian Creek Reservoir the drainage
turns west-northwest, skirts Xuna, and flows through Nampa and Caldwell
to enter the Boise River at River Mile 20.3. The location of Indian
Creek with respect to other Boise Valley drainagés is shown in Figure
No. 1.

This study was concérned,with that portion of Indian Creek near
the Nampa and Caldwell urban areas. In thiS section of the stream the
major tributaries are the Wilson Drain, the Moses Drain, the Franklin
Road Drain, and the UPRR Drain. Of these tributaries the Wilson Drain
is the most significant since it, at times, may quadruple the flow of
the stream.

The major land uses in the drainage are associated with urban develop-
ment and irrigated agriculture. Both of these land uses can have potential
impacts on the water quality of Indian Creek.

The geology of the drainage is variable. The headwaters of Indian
Creek begin in the western edge of the Idaho batholith which is composed
of coarse-textured shallow soils overlying granitic bedrock (U.S. Bureau
of Reclamation, 1977)}. The lower portion of the drainage is characterized
Dy river bottom land, terraces, and low rolling hills with a few foot -

nilis. In the Nampa/Caldwell area the soil structurs is generally described
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as moderately deep and deep, well-drained neutral to moderately alkaline,
silt Toam soils that are nearly level, and formed in alluvium and wind
Taid silts with 7 to 11 inches of annual precipitation {U.S. Soitl Con-
servation Service, 1973).

Since most of the lower portion of the drainage is under irrigated
agriculture, the vegetation is dominated by domestic crops. The major
crops represented in the area include sugar beets, potatoes, beans, corn,
mint, alfalfa, and pasture grass.

The general climate in the area is characterized by hot, dry summers
and moderately cold winters. Dominant air patterns are Pacific maritime
air masses moving eastward from which most of the moisture has been
removed by the Cascade Mountains and other intervening topographic bar-
riers. The average daily minimum temperatures from November through March
are below freezing and average daﬁiy maximums during the summer are in
excess of 26.7 C (80 F). As mentioned previously, the annual average
precipitation is less than 14 inches and generally ranges from 17.8 cm

(7 in.) to 27.9 ecm {11 in.)(U.S. Bureau of Reclamation, 1977).

Purpose of Study

The purpose of the study on Indian Creek was to assess the effect
of the major point sources of water pollution on the water quality of
the stream. The study was also conducted to gather additional data to
assist the Water Quality Bureau in reviewing the waste load allocation
and final design criteria for the then proposed modifications to the City of
Nampa Wastewater Treatment Plant (WWTP). Both of these objectives were

satisfied by the study.



Past Studies

Several previous studies have been conducted on Indian Creek. One
of the earltiest of these studies was conducted in 1943, This early
study describes the formation of sludge banks along the stream with the
existence of an odor nuisance and reduction of dissolved oxygen within
the stream. As presently occurs, the severe water quality problems 1in
Indian Creek were due to municipal and industrial discharges (Idaho
Department of Health, 1943).

In 1958 and 1959 another water gquality study was performed in the
Nampa/Caldwell area. This later study was more comprehensive and des-
criptive. Meat scraps; paunch manure;-and blood coloring were noted in
the creek along with great amounts of slime growth and sludge. Dissolved
oxygen concentrations in Indian Creek-were found to be as low as 3.0 mg/]
below Keim's in August of 1958 and 2.5 mg/1 above Wilson Brain in December
of the same year. The bacteriological analysis for this survey indicated
bacteria levels as high as 400,000/100 m1 which is a gross violation of
the present water quality standards. During the era of the 1958 survey,
the effect of ammonia toxicity was not considered but the effect of the
municipal and industrial dischargers on the biological community was
examined. The biological samplies collected on Indian Creek in 1958
showed conclusively that the municipal and industrial dischargers reduced
the diversity, total number, and desirable species of macroinvertebrates
in the stream. The 1958 study depicts Indian Creek at possibly the stream's
worst condition.

Intermittent menitoring and other special studies have shown an im-

provement in Indian Creek water quality from elimination and reduction of
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various waste sources (Idaho Department of Health and Welfare, 1976). The
studge banks and slime growths have disappeared from the stream but even
with these improvements the stream does not meet the water quality standards.
In a recent report by the U.S. Bureau of Reclamation (1977), a firm
Presentation on the present water quality of Indian Creek is given. The
report illustrates vividly the problems with organic material, bacteria,
and ammonia which still remain in the drainage. Most of these continuing
problems are due to the remaining point source discharges which have not

yet been eliminated from the system.

Population and Economic Growth

In 1977 the population of Nampa and Caldwell was 23,584 and 15,643
respectively (Association of Idaho Cities, 1976). By 1990 the populations
for these two urban areas are expected to Qrow to 26,900 for Nampa and
18,400 for Caldwell (U.S. Armmy Corps of Engineers, 1976). Substantial
population growth is expected for both areas.

The major economic basis for the area is centered around agriculture.
The industry in the Nampa/Caldwell area is generally directed at food
processing, although some other light industry is represented such as
mobile home manufacturing. Any economic growth in the area, as viewed
at this point in time, will also be based around agriculture, food processing,

and Tight industry (Canyon County Comprehensive Pian, 1975).



STUDY DESIGN

In order to meet the intended objectives, the study was designed to
assess the effect of point sources on the water gquality of Indian Creek
and to obtain additional data for review of the waste load allocation for
the City of Nampa. To accomplish this task, monitoring stations were
established above and below major point sources and major tributaries,
and at key locations between these sampling points. In addition, the
major point sources and tribufaries were menitored during the intensive
portions of the survey. The 1iét of main stem, point source, and tributary
stations monitoréd is given {n the final study plan which is presented
in Appendix A.

To fully examine the effects of point sources on the water quality of
Indian Creek, a-1ist of parameters which would affect the protected uses
of Indian Creek was formulated. These parametiers were established con-
sidering the major point sources of Armour and Company and the City of
Nampa Wastewater Treatment Plant. With these sources in mind the parameter
1ist was narrowed to the general areas of organic material, nutrients,
bacteria, ammonia toxicity, residual ch]ofine toxicity, heavy metals, and
certain physical characteristics. A Tull 1ist of the parameters monitored
during the survey is given in the study plan in Appendix A.

As the study plan fllustrates, the study was divided into two major
campaigns. The first of these was a comprehensive survey to establish
"cause and effect” relationshins in Indian Creek during the winter critical
period. This portion of the study was conducted during the week of Decamber
6-10, 1576, and included the monitoring discussed previously with the

addition of live hox studies for catchable size rainbow trout.
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For the second campaign of the study, a select group of main stem
Indian Creek stations and point sourcas were monitored as ambient stations
on a monthly basis for the period January through May of 1977. This type
of survey enabled the examination of the longevity for water quality
problems along Indian Creek during the winter base flow period.

After completion of the May ambient study, the need for a survey
during the summer critical period became evident. On August 31, 1977,

a comprehensive survey similar to the December 1976 survey without the
live box studies was conducted to evaluate summer critical conditions.

The results of all the discussed studies are given in this text.



MATERIALS AND METHODS

Field water quality parameters were measured as follows: Temperature
and dissolved oxygen (D.0.} with a YSI model 54 dissolved oxygen meter
and pH with a Photovolt model 126A pH meter. Dissolved oxygen was also
run by the Winkler method to calibrate the 0.0. meter. Diel B.0., pH,
temperature, and specific conductance was taken with a Martek Mark 5
Digit&] Water Quality Analyzer.

Water chemistry samples were taken in three 1 liter disposable
polyethylene cubitairers. Samples for nutrient analysis were preserved
with 2 mi-H2504 and éampTés for tréée metal analysis Qere preserved with
10 m1 redistilled 1:1 HNO3. One sample bottle was 6011ected with no
acid added. A1l three containers were then placed on ice to cool to 49C.
Composite samﬁles made on some point source discharges were made with an
ISCO sampler. The sampler was set for hourly discrete samples and every
other bottle contained HpS0a4 to preserve nutrients.

Bacteriological samples were. collected into 250 ml polyproplene
bottles which contained 2 ml of sodium thiosulphate, then placad on ice.
Chemical and bacteriological samples were analyzed by the State
lLaberatory in accordance with Standards Methods (American Public Health

Association, 1975).

Flow measurements were made using a wade rod, Price AA current meter,
tape measure and stop watch. Uniform sactions of the creek were chosen
for measurements. Flows were obtained from the major aischargers to

Indian Creek utilizing their flow measuring facilities.



Chlorine demand was obtained by the iodometric back titration method.
Chlorine residuals were determined with the use of a La Motte DPD test kit.
Macroinvertebrates were sampled once during the study using rock-
filled basket artificial sutstrate samplers as described by Weber (1973).
Three rock baskets were placed at each sample station and were anchored
with 1/8" steel cable. Uniform habitat selection was attempted hut was
not always possible. The rock basket samplers were left in Indian Creek
approximately eight weeks for maximum colonization. The samplers were
retrieved and macroinvertebrates brushed into a bucket then run through
a 30 mesh sieve. The samples were sorted into ;pecies in the laboratory
using magnification. Identifications were made using standard taxonomic
references and dissecting and compound microscopes. |

Species diversity values were calculated using the formula and methods

described by Weber (1973):

i %- (N lTogygh - ni logyg ni)
d = species diversity
where: c = 3.321928
n = total number of individuals
ni = total number of individuals in the ith species

Color photographs of the sample stations were taken with a 35 mm SLR

camera.



WASTE SOURCES

Point Sources

In the study area four major point sources are permitted as follows:

Armour and Company iD-000078-7
Union Pacific Railroad Co. ID-000025~-6
Terminal Ice and Cold Storage Co. ID-0001714-~7
City of Nampa 1D-002206-3

Armour and Company operates a meat processing plant southeast of
Nampa. The industry has traditionaliy had an anaerobic/aerobic lagoon
system with chlorination which discharges to Indian Creek at approximate
River Mile 13.7. However,-since their discharge contributed significant
amounts of ammonia to Indian Creek, they have beén reguired to upgrade
their treatment system. Since the 1977 winter survey on the stream, Armour
has added a nitrification system which has reduced tremendously their am-
monia discharge. The improvement in the system was needed to meet the

following effluent Timitations:

Discharge Limitations

Daily Ave. Daily Max. Daily Ave. Daily Max.

{1bs/day)  {1bs/day) {conc.) (conc.)
Flow (mgd) - -- 0.416 0.475
Temperautre (9F) -- -- 70 80
BODs 75 90 - --
Total Suspended Solids 100 120 -- -
011 and Grease 21 25 6 10
Ammonia (NH3-N}(mg/1) 15 18 - -
Fecal Coliform -- -- -- 200

Bacteria/100 ml
The above effluent limitations also reoresent the present waste load al-
location for Armour and Company. Their initial permit expired March 31, 1979.
The Armour and Company effluent is the second major contributor of organic

material and toxic substances to Indian Creek.
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The Union Pacific Railroad Company {(UPRR) operates an o07] separation
ptant in southeast Nampa which discharges to Indian Creek via a drain at
River Mile 12.5. Their discharge has caused a frequent visible 0il sheen
in their discharge drain and in the stream. A second generaticn permit
for the discharger has the following effluent limitations:

Discharge Limitations

Daily Ave. Daily Max. Daily Ave. Daily Max.
(1bs/day)  {1bs/day) {conc.) (conc.)

Flow (mgd) -- -- 0.017 0.029

011 and Grease (mg/1) 1.0 2.4 -- 10

BODsg 3.1 7.3 - --
2.8 4.8 - --

Suspended Solids
The UPRR permit egpires éﬁ dune 30, 1982. Although the discharge can °
cause frequent visible o0il problems, it is nof a significant contributor
of organic material and ammonia when compared to the Armour and Company
and tﬁe City of Nampa discharges.

The Terminal Ice and Cold Storage Company is involved in the opération
of a cold storage warchouse. The discharge is composed of once-through,
non-contact cooling water containing no process contaminants except waste
heat. The cooling water is discharged to Indian Creek at approximate
River Mile 11.0. The NPDES permit for the facility was modified in August.
of 1977 with the following effluent Timitations:

Discharge Limitations

Daily Ave. Daily Max. Daily Ave. Daily #a,
(1bs/day)  (1bs/day) {conc.) (conc.;

Flow (mgd) -- - 4.0 -~
Temperature (OF) -- -- -- 75

Except for excess heat, the 6.0 cfs of well water from this discharge is

an asset to the water quality of Indian Creek.

-1-



The City of Nampa at present treats domestic sewage from its resident
popuiation and industrial wastewater from sugar beet processing, potato
processing, meat processing, and miscellaneous vegetable processing. The
Nampa treatment system consists of a high rate trickling filter system with
a chlorinated discharge at approximate River Mile 9.1. The City has com-
pleted facilities planning for an upgraded treatment piant and has started
the final design stage. The waste load allocation and design criteria for
the new facility are given later in the text. This waste Joad allocation
has been used as the effluent limitations for Mampa in the recently is-
sued, second generation permit which expires in September 12, 1982. The City
.of Nampa Wastewater Treatment Plant is the most significant pellution
source in the Indian Creek drainage.

Of the protected uses on the lower segment of Indian Creek, the most
restrictive is "other fishing and aquatic 1ife". With respect to this use,
the Armour and City of Nampa discharges proviae the major source of pol-
Tutants which threaten or prevent the designated use. The pollutants of
extreme concern consist of organic material, ammonia (toxicity), residual

chlorine (toxicity), and pathogenic bacteria.

Nonpoint Sgurces

Although point sources provide the significant pollutants in the
Indian Creek drajnage, nonpoint sources can also contribute to the water quaiity
problems. Most of the nonpoint source contribution can be related to
agricultural runoff, such as irrigation return flows and animal confine-
men*. However, at times, storm runoff from the Nampa and Caidwell urban
areas could aiso be & significant pollution source. The major probiems as-

sociated with these nonpoint sources include turbidity, sediment, bacteria,

-12-



and in certain instances nutrients and organic material. The nonpoint source
problems on Indian Creek are secondary to the point source problems in pre-

venting the stream from attaining standards to maintain protected uses.

-13-



RESULTS AND DISCUSSION

Flow Conditions

During the winter/spring portion of the study, the flows in the study
area varied from 6 to 20 cfs at the Robinson Road station to over 240 cfs
near the mouth of Indian Creek. The flow during sampling periods at the
North Side Boulevard station above the City of Nampa discharge ranged from
29 to 40 cfs. The flow conditions discussed above are typical of normal
winter base flow condﬁtfons. The 294cfs flow at North Side Boulevard in
December of 1976 was the only instance when the flow in Indian Creek ap-
proached the critical one-in-ten year low flow of 22 cfs (U.S. Army Corps
of Engineers, August, 1977).

In the August 31, 1977, survey the critical flow was not approached as
ciose]y as in the winter survey. During the August survey the fiows in
Indian Creek ranged from 13.5 cfs at Robinson Road to well over 400 cfs
below the inflow of the Riverside Canal near the mouth of Indjan Creek. The
flow at North Side Boulevard in the August survey was 44.5 cfs or nearly twice
the calculated one-in-ten~year low flow of siightly over 22 cfs. The occur-
rence of cool, rainy weather in late August prevented the precise examination

of summer critical conditions.

Temperature

In Figure 2 the overall resuits of monitoring for temperature are
presented for the winter/spring and summer surveys. The temperatures in
Indian Creek during the December 1976 tc May 1677 survey ranged from 8.0 to

16.0°C fluctuating with season and location, In the August survey, if diel
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effects are included, the instream temperatures ranged from 12.0 to 18.0°C.
Neither of the separate surveys revealed instantaneous temperatures which
would jeopardize protected uses.

In examining induced instream temperature changes there were repeated
violations of the present State standards (Idaho Department of Environmental
and Community Services, 1973). During the entire winter/spring survey and
the August survey the 0.250C (0.5°F) singie source standard was violated by
the City of Nampa discharge. The instream temperatures in the area of the
Terminal Ice and Cold Storage -discharge aiso showed temperature increases.

The City of Nampa - treatment p]anf receives a relatively high temperature
waste from the Amalgamated Sugar Company during the “industry's processing :
campaign. However, ihe Amalgamated Sugar Company is hhasing into iand treat-
ment of their wastewater, and the industry will not be discharging to the
future Nampa treatment facility. With this wastewater out of the plant,
Nampa will only on occasion violate the temperature standard, but the Water
Quality Bureau has determined that the temperature increases will not be
harmful to aquatic 1ife. Therefore, the City of Nampa has been granted an
administrative variance from the present temperature standard for their future
facility.

The Terminal Ice and Cold Storage Company is affectsd by a somewhat
similar situation, and they alsc have been granted an administrative variance

of the present temperature standard.

pH
The pH values experienced during the surveys are jllustrated in Figure 3.
The values for pH during each of the surveys were all well within the standard

range of 6.5 to 9.0 (Idaho Department of Environmental and Community Services,
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1973). The only significant induced pH change was around the City of Nampa
outfall. This change did not exceed the + 0.5 unit allowable standard
(Idaho Depariment of Environmental and Community Services, 1973), and was

typically a lowering of the instream pH by 0.2 pH units.

Dissolved Oxygen

As is evident in Figure 4, the study recorded a number of significant
standard violations of both the 6.0 mg/1 and the 90% saturation dissolved
OXygen standards (Idaho Department of Environmental and Community Services,
1973);' The most severe of these standard violations occurred at the Midway
Road sfationl buring.the weék of December 6-10, 1976, the dissolved oxygén
;concentration dipped to 1.5 mg/1; in the January survey the parameter piuémeted
to its 1owést measured level of 0.6 mg/1. Although the organic waste load
from the Mampa discharge was at its lowest level.in August, the dissolved
oxygen concentration at Midway Road dropped to 2.4 mg/1 at 2252 hours during
a diel study. All other stations surveyed upstream from the Nampa discharge
during the diel study had dissolved oxygen levels of 5.6 mg/1 or higher
(Appendix B).

The data shows a number of water quality standard violations for dissolved
Oxygen both above the Nampa outfall and considerably below that outfall, put
these violations are of 1ittle consequence when compared to the violations
immediately below the Nampa discharge. The main problem with the severe
dissolved oxygen vioiations relates to the protection of aquatic 1ife.

The minimum dissolved oxygen criteria for designated uses that has been
proposed by the Division of Environment is as follows:

Salmonid Spawning - the greater of 90% saturation or 6.0 ma/l

Cold Water Biota ~ & mg/1 aiways
Warmwater Biota - 5 mg/1 always
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The segment of Indian Creek above Nampé is protected for all biota uses and
the segment below Nampa is only protected for "other fishing and aquatic
Tife" which would include a "put and take" trout fishery and a warmwater
fishery. Using the above minimum criteria the upper segment of Indian Creek
couid support a cold water biota (“"put and take" fishery} and a warmwater
biota but could not support salmonid spawning on a continuing basis. The
stretch of Indian Creek below Wilson Drain is in much the same condition.
Therefore, with regard to dissolved oxygen, the City of MNampa effluent is
the only entity preventing Indian Creek from providing the protected uses

0T a resident warmwater fishery and a "put and take" trout fishery. Control
of upstream nonpoint sources may. be necessary before the 90% saturation
standard can be met for satmonid (trout)'spawning on the upper segment of the

stream.

Organic Loading

The instream chemical oxygén demands (COD) along Indian Creek during
the winter/spring and summer surveys are given in Appendix B. The instream
COD concentration incresased slightly below Armour during the winter/spring
survey. In August after the addition of Armour's nitrification system,
the concentration of COD decreased in Indian Creek below the Armour outfall.

The C0D concentration during the winter/spring survey increased tremen-
deusly below the City of Nampa outfall with considerable fluctuation. These
highly sporadic increases are due to the fluctuating industrial waste loads
that reach the Mampa treatment facility. The Amalgamated Sugar Company is
especially troublesome in sending neavy slug loads which upset treztment

efficiency.



In the August 1977 survey when Amalgamated was not discharging to
the facility, the instream COD concentration had improved considerably.
However, the improvement was not sufficient to prevent dissolved oxygen
problems in Indian Creek below the Nampa outfall as previously evident
in Figure 4.

The results of monitoring for chemical oxygen demand were discussed
first due to the inherent accuracy in laboratory procedures over bio-
chemical oxygen demand. However, since a portion of the chemical oxygen
demand is not biodegradable, the biochemical oxygen demand cannot be
ignored.

In Table No. 1 the bjochemical oxygen demand (5-day, 20°C or BODs)
loadings at several different locations fof the December 1976 and August
1977 surveys are given. The table also compares the two major point
sources to the station above Wilson Drain if that station represented
background BOD5 levels (Robinson Road levels) for the drainage. The
table shows that the City of Nampa is the major source of BODs in the
drainage.

In Table No. 2 the December 1976 and August 1977 instream and
effluent conditions are compared to the present waste Toad allocation
for Nampa. The comparison in Table No. 2 is important in the Water
Quality Bureau's reviewof Nampa's waste load allocation since it illustrates
the major oxygen demanding parameters and their effect on instream dis-
solved oxygen concentrations. With the effluent dissolved oxygen con-
centration and ammonia loading aside, the B0D5 loading of the Mampa dis-
charge during each survey was in the same order of magnitude or lower than

the present daily maximum 1imitation of their waste load allocation. The
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December 1976 flows were only within 7 cfs of critical winter flow con-
ditions, and the August 1977 survey flow was about twice the recognized
¢ritical flow for that season. Also, the instream temperatures during
the August survey did not approach the probable high temperatures that
are likely for the summer critical period. However, with the comparable
BODg Toadings and noncritical flows, the dissolved oxygen concentration
still dipped below both the present standard for the parameter and a
Tevel suggested to protect aesthetics (approximately 4.0 mg/1). -Although
the effluent dissolved oxygen concentration and ammonia loading would
contribute to this phenomenon, the present BOD5 Timitation on the Nampa
discharge should probably be lowered to insure maintenance of the dis-
solved oxygen standard and protected uses.

At the present time the City of Nampa has planned to provide nitrifi-
cation to meet effluent Timitations for ammonia based toxicity. Inad-
vertently the nitrification process will provide additional BOD5 removal.
For this reason the organic loading of the Nampa discharge will be con-
siderably lower than what their present waste load allocation would require
and there should be 1ittle concern for revising the BODg Timitations at
this point in time. However, if the ammonia limitations for toxicity are
raised or if aquatic 1ife uses are dropped from lower Indian Creek, the
BODg and ammonia limitations should be reexamined in order to insure that
the present unaesthetic conditions below the Nampa outfall are eliminated.
In other words, even without the protection of aquatic 1ife uses, water
quality related efflusnt limits for BODs and ammonia may be needed to

improve aesthetics.



TABLE 1

COMPARISON OF B80Dg LOADINGS ALONG INDELAN CREEK
FOR DECEMBER 7, [976, AND AUGUST 3i, l9z77

Estimated Total~
Total BODs Loading Total BODs; Loading Total BGDg Laading Total BODs Loading BODg Loading af

Date at Robinson Road of Armour Effluent at Nerthside Bivd. of Nampa WwTP Background at Stacio
above Wilson Drain
{lb/day) (1b/day) {(lb/day} {1b/day) (1b/dayy
12/07/76 60 19 813 5,653 560
08/31/77 33 142 60 3,009 110

PERCENTAGE CONTRIBUTION OF MAJOR BODs SCURCES
FOR INDIAN CREEK ABOVE WILSON DRAIN

December 7, 1975 August 31, 1977
Station above Wilson Drain at 9% +%
Background Levels
Armour and Company 15 1%
Nampa MfTP 20% 92%
- TATAL : : 100% 100%

*Robinson fcad Concentrations were used for this comparison.

TABLE 2

COMPARISON OF PRESENT NAMPA WASTE LOAD ALLOCATTION
TO DECEMBER 7, 1976, AND AUGLST 31, 1877, CONDITIONS

Present Nampa Effluent Effluent
Parametar Waste Load Conditions Conditions
Allocation Dec. 7, 1976 Aug, 3, 1977
BQDg 7,200* lb/day 5,635 3,000
Dissolved Cxygen 7.6% mg/l 3.5 mg/1 1.4 mg/l
Total Ammonia as N 163 Ib/day 1,273 772
Critical Dissolved Oxygen 85% Cgrem 3.4 mg/l 2.4 mg/1
in Indian Creek for both summer or or
& winter conditions 33% Cg 26% €,

*Daily Maximum
*790% Saturation at 209¢
**vCs is Saturatiaon Concentrazion



Ammonia

The presence of ammonia toxicity in Indian Creek is one of the worst
water quality problems presently affecting the drainage. Past studies
have shown that the component of the fotal ammonia which affects the
toxicity most is the un-ionized form (EPA, 1976). The un-ionized fraction
increases with increasing pH and temperature. Therefore, to prevent toxic
conditions at higher'temperatures and pH, the instream level of total am-
monia must be less than at a lower pH and temperature,

In Figure 5 the total ammonia concentration as nitrogen is illustrated
for the winter through summer period. The monitored ammonia concentrations
are compared to the chronic toxicity levels recoghi%éd (Willingham, 1976)
for both the waste load allocation basis and genera1 conditions during the
survey.

During the winter through spring surveys the ammonia concentration
below the mixing zone of the Nampa outfall varied from 3.0 to 11.3 mg/l.
For the same time period the ammonia concentration at Midway Road ranged
from 2.44 to 7.05 mg/1. Both of thése stations were considerably greater
than the recommended toxic concentration for the entire period. Evidence
of improvement by the dilution of Wilson Orain was recorded by the station
near the mouth which ranged from 0.19 to 1.82 mg/1. The existence of toxic
conditions below Armour was verified by the station at Amity Road which
showed ammonia concentrations ranging from 1.72 to 3.42 mg/1.

In the August 1977 survey conditions for ammonia toxicity had improved.
The ammonia concentration below the Nampa outfall dropped to 1.22 mg/1 and
further dropped to 0.8 mg/1 at Midway Road. The reduced waste loads of

the August period and high summer infiltration flows to the Mampa treat-
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ment facility had reduced effluent ammonia concentrations considerably.
The flow above the outfall, being about twice the c¢ritical flow, diluted
the etfluent even more and the result was significantly reduced ammonia
concentrations downstream. The improvement below Armour is more permanent
since the reduction was mainly due to the addition of nitrification to

the Armour treatment process. At Amity Avenue the ammonia concentration
dropped from an average above 2.0 mg/1 during the winter to slightly over
0.2 mg/1 in August.

The results of monitoring for ammonia reveal two fTacts. First,
during the entire winter season the chronic toxicity for ammonia is ex-
ceeded in a large segment .of Indian Creek below the Nampa outfall.
Secondly, by analyzing Figure 5, it is evident that the addition of
hitrification by Armour has eliminated the toxic conditions below their
outfall. The improvement below Armour should be sufficient to support the
prescribed fishery uses above the City of Nampa outfall.

In Appendix B the results of monitoring for nitrate during the winter,
spring, and summer surveys are illustrated. The nitrite form of nitrogen
is an intermediary in the nitrification process of ammonia to nitrate.

As the data indicates, the concentration of nitrate decreases slightly
below Armour and significantly below the Nampa outfall. Moderate concen-

trations of nitrite can also be toxic to aquatic life (EPA, 1976),

Major Nutrients

The occurrence of excessive nutrients which can stimulate nuisance
algal growth has been experienced in many places in ldaho. The results of

nutrient monitoring in Indian Creek for total phosphorus, ortho-phosphorus,
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and nitrate nitrogen are presented in Appendix B.

For total phosphorus fnstream concentrations ranged from 0.17 mg/] at
Robinson Road to almost 2.0 mg/1 below the Nampa outfall in December of
1976. In the August 1977 survey the total phosphorus concentrations
varied from 0.19 mg/1 at Robinson Road to 1.32 mg/1 below the Nampa out-
fall. A1l stations sampled during both surveys were considerably above
the recommended algal bloom potential of 0.05 mg/1.

The ortho-phosphorus concentrations followed much the same trend as
total phosphorus. In December the instream values ranged from almost
0.1 mg/1 at Robinson Road to well over 1.1 mg/1 below the Nampa outfall.
For August the results were similar with the ortho-phosphorus concen-
trations varying from 0.13 mg/1 at Robinson Road to stightly greater than
1.0 mg/1 below the Nampa outfall. A1l of the stations sampled were greatly
above the recommended alga? bioom potential of 0.01 mg/1 for ortho-phosphorus
(Sawyer, 1947). Since much of the ortho-phosphorus is available for direct
algal uptake, the instream c0ncentrat50ns are of greater consequence.

The nitrate levels in Indian Creek show somewhat the reverse of phos-
phorus levels. The nitrate concentration at Robinson Road starts high with
a range of 3.0 to 4.1 mg/1 during the winter/spring survey and 1.7 mg/1 in
the August survey. This high is probably due to the fact that much of the
source of water for Indian Creek above Robinson Road is groundwater inflow.
In the winter/spring survey the nitrate gradualiy declines downstream
until the Hampa discharge where there is generally a sharp drop. The
sharp drop occurs because most of the Nampa effluent nitrogen is in the

form of ammonia or organic nitrogen. The low nitrate level of the effluent
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essentially dilutes the nitrate level of Indian Creek. From below the
Nampa outfall downstream the nitrate concentration appears to generalily
decline except in certain instances when the ammonia levels are sufficient-
1y high enough that nitrification exceeds dilution between the Nampa out-
fall and Midway Road. After the confluence of Wilson Drain, nitrate levels
increase due to the effect of this drain on Indian Creek.

The August 1977 survey for nitrate indicated a minor change over the
winter/spring survey. The nitrate declined downstream from Robinson Road,
but increased significantly at Amity Avenue. The reason for the difference
over winter conditions was Armour's new nitrification process which con-
verts ammonia to nitrate.

With one exception the nitrate levels during all the surveys for all
the stations were over the recommended algal bloom potential of 0.3 mg/i
(Sawyer, 1947). With both nitrogen and phosphorus leveis over algal bloom
criteria in the entire Stﬁdy.area, the growth of nuisant algal communities

could develop in Indian Creek.

Residual Chlorine

During the survey period total residual chlorine was monitored at
four instream locations: Armour Effiuent, Amity Road, Nampa Sewage Treat-
ment Plant (STP) Effluent, and below the Nampa STP. Total residual chlorine
was measured as mg/1 by a DPD color comparator. The following illustrates
the survey results:

Below
Armour Effluent Amity Road Nampa STP Effiuent Nampa STP

1/77 0 0 0 0

2/77 0.9 -- 0.7 .-

3/77 2.4 -- 1.7 --

4/77 3.0 0 1.0 Q.2
5/77 0 -- 1.5 --

8/77 - 0 2.2 0.3
* Mo Data.

-98-



The data indicates that the effluents from the Armour plant and the Nampa
STP are contributing residual chiorine to Indian Creek.

Recent compilation of research on chlorine toxicity has set an instream
criteria of 2.0 ug/T for salmonid fish and 10.0 ug/1 for other freshwater
and marine organisms. Some very recent research has found a number of
warmwater fish as susceptible as salmonids and, therefore, the criteria will
be changed to 2.0 ug/1 for all species (Brungs, Personal Communication).

The main factor affecting the residual chlorine 1imit for Mampa is the
expected immediate chlorine demand of Indian Creek, A number of tests con-
ducted on Indian Creek have indicated immediate chlorine demands ranging
from 0.1 to 1.1 mg/1. The two variant ch]orﬁne sources upstream were the
probablé causes for the broad range. Future control of these sources should
heip narrow the fluctuations of the instream demand. Of the recorded chlorine
demands several values of 0.7 mg/1 héve been reported and conditions during
these particular tests prompt heavier reliance on this value. However, the
immediate chlorine demand depends a great amount on the quantities of reactive
chemicals and organics in the water. These could fluctuate over a wide range

especially seasonally.

Heavy Metals

The following heavy metals were monitoraed ontwo sampling dates, December
1976 and August 1977: arsenic, cadmium, copper, lead, zinc, and mercury
(Appendix B). Arsenic, copper, lead and zinc were always found to be at
fevels below acceptable criteria, and would therefore present no probtem.
The defined criteria levels (U.S. Eavironmental Protection Agency, 1976} for
cadmium and mercury are below the detection capabilities of the current equip-

ment of the Bureau of Laboratories.



Turbidity
Turbidity is a measure of the amount of material being carried in the
stream. The water guality standards of the State of Idaho indicate that tur-
bidity other than from natural origin should not exceed 5 Jackson Turbidity
Units (JTU=NTU)(Idaho Department of Environmental and Community Services, 1973).
The turbidity readings were high at the Amity Road station (23.0 NTU) and
at all the remaining downstream stations on two occasions, January and May
samplings (Figure &). These levels are just under the 25 NTU maximum level
for the protection of aesthetics and therefore present no problen. The
lowest turbidity readings occurred during the March sampling period at the

Robinson Road station (0.7 NTU).

Total ton-filterable Residue

The total non-filterable residue (suspended solids) is that fraction of
-the total residue (solids) which exist in a non-liquid state and are dis-
persed in the water column to give a heterogeneous mixture. The amounts of
solids in a stream of this type may be one of the major 1imiting factors for
aquatic Tife.

The suspended solids were the greatest at the Amity Road station during
January (78 mg/1) and on this sampling date the remaining downstream station
possessed readings 40 mg/1 (Figure 7). Levels above 80 mg/1 are considered
to impair fisheries uses. Robinson Road station and Morth Side Boulevard both
had the lowest readings on the April sampling date. Therefore, suspended

solids were approaching critical levels in Indian Creek during the study period.

Live Box Studies

On December 6, 1976, ten hatchery trout were placed in wire boxes (1ijve
boxes) at seven locations along Indian Creek in order to assess the existence
0of toxic conditions. The experiment was duplicated December 7, 1976, since

altl fish at the seven stations nad diad the previous day.
-30-



=
D ey '

= ﬁ‘ . 2
=
SR

| >
. =
ya
=1
[
Qo0
[
22222 a o L
c m
= ™
O
W
O
=



1977

ugh August 1977,

nmg/1 in Indian Creek from December 1976 thro

on-filterahle residue

FIGURL 7: Total n



The fish were obtained at the Idaho Department of Fish and Game's
Eagle Fish Hatchery the morning of their deposition in Indian Cresk. ATl
fish were placed in the appropriate locations as soon as possible. The
fish were examined every six hours and field parameters were measured.

A1l fish (ten per wire cage) survived at the uppermost station,
Robinson Road, seven miles above Mampa's discharge., The station at Amity
Avenue below Armour was vandalized once, and restocked with only one mor-
tality during the remainder of the experiment. At North Side Boulevard
immediately above the city's discharge three fish died after the second
day, two more died the third day, and one more died the fourth day. ATl
of ‘the fish placed immediately below Nampa's discharge died within five hours
the first day. FEight of the ten fish replaced at this station.on the second
day died within four hours and the two remaining fishwera dead the following
morning. Two and one-half miles downstream at Midway Road similar results
were observed. A1l fish were alive and healthy at the station above Wilson
Drain for the entire experiment. Eight fish remained alive for two days
at the South Fifth Street bridge in Caldwell until the live box was vandalized
at the end of the second day. Electrofishing revealed an abundance of non-
game fish above Nampa and a complete absence of fish below Nampa to the

mouth.

Biological Community

The use of benthic macroinvertebrates as indicators of stream status
1s important because they indicate longer term conditions as compared with
chemical analysis which indicates the condition at the time the sample is
taken,

Aquatic macroinvertebrates "are animals that are large encugh to be

seen by the unaided eye and can be retained by a U.S. Standard No. 30 sieve
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(28 meshes per inch, 0.595 mm openings) and live at least part of their
1ife cycles within or upon available substrates in a body of water or water
transport system" {Weber, 1973).

Rock basket samplers were placed at the six stations shown in Figure 8.
These samplers were also placed at the station on Indian Creek just above
the confluence of Wilson Drain; however, the samplers were lost due to
vandalism.

The macroinvertebrate species diversity of indian Creek for January
1977 is shown in Figure 9. According to these indices the only “unpciluted"
_station was the most uhstream station near Robinson Road Bridge. Even this
station is not of the highest quality as evidenced by the complete absence
of stoneflies (Insecta: Plecoptera). Various agricultural wastes are
received by Indian Creek above this station.

The species diversity drops siightly below the discharge of Armour and
Company, Mampa, then remains unchanged until the station below the Mampa
Sewage Treatment Plant. At this station the greatest change (drop) in
spacies diversity occurred. This reduction in the species diversity value
reflects the Tow number of taxa present and the relatively high total number
of organisms present (See Figure 8).

One of the species present was that of the filter fly, Psychoda sp.
Filter filies are a very common inhabitant of trickling filters and are
present at the Nampa Sewage Treatment Plant. The Psychods present below
the STP in Indian Creek probably arrived via the plant's effluent and actually
elevata the species diversity of the station somewhat. According to Weber
(1973) this pattern is characteristic of grossly stressed situations such as

the discharge of organic nutrients (high oxygen demand). The discharge of
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inorganic nutrients can also elicit a similar response. The addition of
toxic substances (such as ammonia and chiorine) can also reduce the number
of species that can inhabit a particular stream segment.

The species diversity partially but never fully recovers downstream

before it enters the Boise River in Caldweil.

Bacteria

In Figures 10 and 11 fecal coliform and fecal streptococcus bacteria
counts for the study period are illustrated. The graphs illustrate that
extreme high and Tow counts were found at the same station. This station
was below the Nampa STP, and the high and low counts for total coliform
organisms were 750,000/100 m1 and 55/100 ml, respectively. This range in
count is due to differences of effluent quality ranging from upset conditions
to periods of over chlorination by Nampa. The high count was reported on
January 12, 1977, when the Mampa facility was under upset conditions due to
industrial waste inflows. The present chlorination system at the Nampa STP
cannot handle hydraulic and organic overloads and therefore at times suffers
ineffective treatment. Under normal waste loads, the effluent chlorine con-
centration can exceed 2.0 mg/1 and not only kill the effluent bacteria but
instream bacteria and aquatic 1ife in Indian Creek as well. The over chlori-
nation has probably been responsible for reduced total coliform counts bejow
the Nampa outfall. As indicated by Figure 10, the fecal coliform numbers
followed 2 similar trend for the winter/spring survey.

Fecal streptococci are present in the feces of human and warm blooded
animals. The ratio of enterococci (fecal coliforms) to other streptococci
(fecal streptococcus) occurring in feces is known to diffar among vertebrate

species. Human feces contain a greater number of coliforms, causing the
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fecal coliform-fecal streptococcus ratio to exceed 4.0 (Geldreich, et. al.,
1969). Claussen (1977) noted that fecal contamination from animal sources
are characterized by a ratio which does not exceed 0.7. All stations on
Indian Creek possessed individual averages greater than 1.9 with an overall
average for the entire stream at 2.8. This indicates that there is a strong
nossibility of bacterial contamination due to a human source,

During February, water samples were taken at five locations aiong Indian
Creek and laboratory analyses were performed for the detection of pathogenic

bacteria. Salmonella tennessee was the cnly pathogen detected. It was

found at two locations, Karcher Poad site and at the Nampa sewage treatment

plant outfall.
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CONCLUSIONS

Indian Creek meets instream Idaho water quality standards for pH, and
for temperature most of the time with the Nampa STP causing occasional
elevated temperatures. The Nampa STP has been granted a variance for tem-
perature since its temperature increases will not inhibit the designated uses.

Dissolved oxygen levels often violate instream standards below the
Nampa STP. The Mampa STP is also the sole contributor to elevated ammonia
Tevels in Indian Creek since Armour installed advanced treatment.

Nutrients such as nitrate-nitrogen, ortho-phosphorus and total phos-
phorus were present at all stations above acceptable levels throughout the
survey. Therefore, the nuisance growth of ajgae and macrophytes in Indian
Creek is possible. MNonpoint sources appear to be contributing nutrients
throughout the Indian Creek system, but the Nampa STP is the major point
source contributor,

Total residual chlorine levels were found to exceed the recommended
criteria below the Ammour discharge and the Nampa STP. These two point sources
in addition to the nonpoint sources within the area also contribute to the
elevated turbidity and total non-filterable residue levels found during the
survey period.

The biclogical community throughout the Indian Creek study area is not
of the highest quality. Upstream from the above mentioned point sources
species diversity levels are not extremely high indicating some degradation
from nonpoint sources. Species diversity below the Armour discharge drops
s1ightly and remains unchanged until below the Nampa STP where there is a

severe raduction,
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Fecal coliform bacteria exceeded standards for secondary contact recre-
ation at most sampling sites during the survey period. An analysis of the
bacterial ratios indicates that there is a strong possibility of bacterial
contamination due to a human source. This appeared to be due to upset con-
ditions at the Nampa STP and possibly some failing individual on-site sewage
systems.

Indian Creek should be classifiad as water quality limiting due to

violations of Idaho‘s instream water quality standards and criteria for:
bacteria, nutrient, ammonia, dissolved oxygen, and total residual chlorine

but protected uses can be maintained if the Nampa discharge is improved.



RECOMMENDATIONS

Indian Creek is classified as water quality limiting because of bac-

terial, nutrient, ammonia, dissolved oxygen and total residual chlorine
violations of Idaho's instream water quality standards and criteria. At
the time of the survey two principal point sources and some nonpoint source
originated activities appear to be responsible for the condition of Indian
Creek.

From Idaho Fish and Game Department recommendations and field obser-
vations during the Indfan Creek study, the segment below Sugar Avenue or the
Nampa treatment plant can physically support and should be protected for the
following uses:

Agricultural Water Supply Primary Contact Recreation

Cold Water Biota Secondary Contact Recreation

Warmwater Biota
The control of point and nonpoint sources within the drainage should be
directed at estab]ish%ng or ﬁaintaining'these uses.

Since the study period one of the point Sources, Armour and Company,
has improved their treatment facility and their discharge may now only be
affecting the streams water quality with residual chlorine. If this is
monitored regularly by Armour and Company, it should not cause problems.

The other point source, Nampa's Sewage Treatment Plant, is the principal
contributor of the above mentioned pollutants to Indian Creek. Construction
of the new sewage treatment facility in Nampa should resolve a large portion
of Indian Creek's water pollution problems.

Nonpoint source activities such as confined Tivestock feeding, urban
runof?, irrigation return flows and individual sewage disposal systems should
be individually identified and encouraged to implement Best Management

Practices as they are identified in Idaho's 208 Ciean Wataer Program.
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APPENDIX A

FINAL DRAFT OF STUDY PLAN



INDIAN CREEK

STUDY PLAN

BACKGRQUND:

With the Amalgsmated Sugar Company intending to withdraw their wastewater

from the Nampa STP, a continued discharge to Indian Creek has become the most
viable alternative for Nampa's facilities plan. Since a temperature restriction
on Nampa's discharge has been dropped and since the initial effluent limits

were developed several years ago, the industries discharging to the Nampa STP
have requested that the effluent limits be reviewed and possibly updated.

PURPOSE:

Additional data are needed to determine the exteant of the toxicity and other
pollution problems. Analysis of the information gathered during this survey
will help in review of the present effluent limits and help determine the
amount of pollution control that is necessary to protect and improve the stream.

SURVEY COORDINATORS: Gene Ralston, Mike Smith

PLAN OF ACTION:

Point Sources:

Effluent samples will be collected from the following point sources:

Facilirwy NPDES #
Armour & Company ID-000078-7
Terminal Ice and Cold Storage ID-000114-7
Birds Eye Now Food Products None
City of Caldwell Sewage Treatment Plan ID-002150-4
City of Nampa Sewage Treatment Plant ID-002206~3

Composite samples will be collected at the Caldwell STP and the Nampa STP.
Grab samples will be collected at all other facilities.

Temperature, dissolved oxygen, pH, residual chlorine, and flow will be
determined for each effluent when waste samples are collected.

See Crew I Work Plan for additional information.

Instream Water Quality:

Water quality samples will be collected from 12 locations on Indian Creek,
from 4 tributary drains and one artesian well. A list of stations and
physical and chemical parameters to be determined can be found in Crew LI
and Crew IIT Wwork Plams.



Immediate chlérine demand and residual chlorine will be determine at
selected stations and effluents by Crew IV. See Crew IV Work Plan for
list of locations and fresquencies.

Fish Live Boxes and Electrofishing:

The Department of Fish and Game has agreed to place live boxes, containing
hatchery reared rainbow trout, in Indian Creek at selected stations.
Electrofishing will also be conducted at those stations. See Crew V

Work Plan for details.

Thermographs will be placed at three locations above the Nampa STP and

a four parameter (temperature, D.0., pH, sp. cond.) recorder will be
installed below the Nampa STP. Crew VI will be responsible for installing
the thermographs as well as macroinvertebrate rock basket samplers. See
Crew VI Work Plan for thermograph and rock basket sampler locations. Crew I
will install the recorder below the Mampa STP when they set up the automatic
sampler, '

Field determinations of dissolved oxygen, temperature and pH will be made
on the Boise River to assess the effect of the Caldwell STP effluent and
Indian Creek on the Boise River. See Crew VII Work Plan for station
locations and monitering frequency.

Portions of this survey may be repeated in early 1977.
The following stations will be sampled monthly from January through May:

Robinson Blwd.

Amity Road

North Side Blwd.

Below Nampa STP

Midway Road

At Mouth near Caldwell
Nampa STP effiuent

Field and laboratory analyses will be the same at these stations for the

mouthly monitoring as were done during the intensive survey. Stream dis-
charge will be measured where possible or estimated.

A-2



CREW T WORX PLAN

Jon Wroten, George Varin
Point Source Sampling

Vehicle: Blue Suburban

LOCATIONS:
Point sources to be sampled:
Grab Samples:

Armour and Company effluent
Terminal Ice and Cold Storage effluents
Alledged Birds Eye Now Food Products effluent

Composite Samples:

Nampa STP - Two ISCO composite samplers will be sat up to sample
above the chlorine contact chamber. Sampler 1 will have 1 ml
H2504 in each individveal sample bottle and sampler 2 will have

1 ml Hp804 in every other individual sample bottle. Six of the
sample sets will be individually analyzed for nitrate and ammonia
and compared to determine if the acidified samples in sampler 2
absorb gaseous NH3 from the non-acidified samples.

Collect one 250 ml sample for bacteriological examination.

LABORATORY ANALYSES:

BODg Sp. Conductance
COD Alkalinity
Nitrate Bicarbonate
Nitrite Carbonate
Ammonia Chloride

Total Phosphorus Total Coliform
Ortho Phosphate Fecal Coliform
Dissolved Solids Fecal Strep
Suspended Solids Cadmium

Copper Lead

Arsenic Zinc

Mercury

MULTIPARAMETER RECORDER:

The multiparameter recorder will be set up on Indian Creek below the Nampa STP
discharge and above fish live box.

A-3



CREW I WORK PLAN

SCHEDULE:
December 6: {afternoon)

1. Set up composite samplers.
2. Set up multiparameter.

December 7:

1. Collect grab samples from Armour, Terminal Ice, and Birds Eye.

2. Determine temperature, D.0., pH, flow, and residual chlorine on above
chlorinated effluents.

3. Pick up composite samples and multiparameter recorder.



CREW 11 AND TIT WORK PLANS

Crew II: Bill Clark, Mike Smith
Collect water samples and determine field parameters at all
Indian Creek and tributary drain stations. {See station

list and map).

Vehicle: Green Suburban

Crew III: Gene Ralston, Charles Schwartz

Measure stream discharge at all Indian Creek and tributary
drains. (See station list and map).

Vehicle: Trail Duster

INSTREAM WATER QUALITY STATIONS:

Station STORET Number
Indian Creek:
at Robinson Rd. Bridge 2040095
at Happy Valley Rd. Bridge#® 2040096
at Amity Rd. Bridge 2040097
at 12th Ave. N. (Nampa) Bridge 2040098
at North Side Blvd. (Nampa) Bridge (golf course) 2040099
below Nampa STP discharge 2040100
at Karcher Rd. Bridge 2040101
at Midway Rd. Bridge 2040102
at Lone Tree Ln. Bridge 2040103
above Wilson Drain 2040104
at §. 5th Ave. (Caldwell) Bridge 2040105
near Mouth (Airport Rd.) 2040106
E. Railroad St. Drainm 2040107
Moses Drain (Lonme Tree Ln.) 2040108
Wilson Drain 2040109
Franklin Rd. Drain (Franklin Rd. & Chicago Sr.) 2040110
Artesian Well:
near Robinson Blvd. B

*Collect two additional 1-liter samples at Happy Valley Rd., ice, deliver to
Marty Browne at Nampa STP lab.



CREW II AND IIT WORK PLANS

PARAMETERS TO BE DETERMINED:

Crew 11 On—-site:
Dissolved Oxygen
Temperature
pH

Collect following samples at each station:

3 one-liter samples. Acidify one with 2 ml H350,. Ice
all three samples.

1 250 ml bacteriological sample for total, fecal, and
fecal strep coliform determinaticns.

LABORATORY ANALYSES ON STREAM SAMPLES:

BODs Turbidicy

COoD Sp. Conductance
Nitrate Alkalinity
Nitrite Bicarbonate
Ammonia Carbonate

Total Phosphorus Chloride

Orthe Phosphate
Dissolved Solids
Suspended Solids

Total Coliform
Fecal Coliform
Fecal Strep

Laad Zinc
Cadmium Copper
Arsenic Mercury

Caldwell STP - A sub~sample from the facility's composite sample
will be taken. Collect two one-liter samples, acidify one with

2 ml H3804, ice both samples. Determine on site: flow, D.O.,
temperature, pH, residual chlorine on chlorinated effluents. Col-
lect one 250 ml sample for bacteriological examination.

Crew IIT Stream discharge

SCHEDULE:
Crew II & III
December 7

Begin sampling at upstream stationm at 8:00 a.m.
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CREW IV WORK PLAN

Marty Browne

Immediate Chlorine Demand and Residual Chlorine

Vehicle: Private (Toyota)

Set up necessary equipment and glassware in Nampa STP laboratory. Immediate

chlorine demand tests will be performed in STP lab. Residual chlorine will
be determined on site with portable titration esquipment.

Immediate Chlorine Demand Frequency
Indian Creek at Happy Valley Rd. Once/ Dec. 7
Indian Creek at N. Side Blvd. Twice/Dec. 7

Residual Chlorine Frequency

Indian Creek:

N. Side Blwvd. Twice/Dec. 7

below Nampa STP Twice/Dec. 7

Karcher Blvd. Twice/Dec. 7

Midway Rd. (if residual Clo found Twice/Dec. 7
at Karcher Blvd.)

Nampa STP effluent 4 times/Dec. 7



CREW V WORK PLAN

Will Reid, Don Martin
Live Boxes and Electrofishing

Vehicle: Fish and Game

PLACE LIVE BOXES AT FOLLOWING STATIONS:

Indian Creek arc:
Robinson Blvd.#
Amity Ave.
North Side Blwvd. (above Nampa STP)*
Below Mampa STP#*
Midway Road=®
Above Wilson Drain
5th Ave. and Arthur {(Caldwell)

*Priority stations

SCHEDULE:

Place live boxes in stream on Dec. 6. Check four times daily. Remove after
96 hours in stream.

Electrofish on Dec. 7.

FLELD TESTS:
Determine on site:

D.0., temperature, pH, residual Clp when checking live boxes.

WATER SAMPLES:

Cbtain a 250 ml sample and acidify with 1 ml H250,; for ammonia analysis when
checking live boxes.



CREW VI WORK PLAN

Bill Clark, Gene Ralston
Thermographs and Rock Basket Samplers

Vehicle: Green Suburban

PLACE. THERMOGRAPHS AT FOLLOWING LOCATIONS:

Indian Cresk:

1. above Terminal Ice discharge

2. below Terminal Ice discharge and above alledged Birds Eye
discharge
3. North Side Blvd. (above Nampa STPE)

SCHEDULE:

Place thermographs in stream on Dec. 6. Remove Dec. 9.

PLACE ROCK BASKET SAMPLERS AT FOLLOWING LOCATIONS:

Robinson Blvd.*

Amity Ave.

North Side Blwd.*
Below NWampa STP*
Midway Road¥®

Above Wilson Drain

5th & Arthur, Caldwell

*Priority statiouns.

SCHEDULE:

Place rock basket samplers in stream on or before Dec. 6. Remove after 8 weeks.
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CREW VII WORK PLAN

Joe Wylie
Boise River Field Data

Vehiclie: Dodge Pick~up

Measure temperature, dissolved oxygen, and pH at following locations:
Indian Craek:

Above Wilson Drain
At 8. 5th Ave. and Arthur (Caldwell)
Near Mouth (Airport Road)

Boise River:

0ld Hwy. 30 Bridge near Caldwell
Simplot Suspension Bridge

Bridge South of Notus

Hwy. 95 Bridge S.E. of Parma

County Bridge West of Parma

Near Mouth (Deer Flat Wildlife Refuge)

SCHEDULE:

Dec. 7, begin at 8:00 a.m. on Indian Creek stations.- Repeat Boise River
stations only after 1:00 p.m.
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INDIAM CREEK
August 30 - 31, 1977

Diel Study

ROBINSGNM ROAD

TIME oH 0.0, (ma/1) TEMP. (9C)

8/30/77 1600 -- 1 18
1800 7.10 6.2 16.5
2000 7.30 7.6 14.9
2200 7.30 5.4 14.7
2600 7.45 6.4 13.4

8/31/77 0200 7.40 6.3 13.2
0400 7.40 6.4 13.0
0690 7.50 6.6 13.0
0800 7.50 7.3 12.0
1600 7.45 9.5 3.9
1200 7.60 10.2 13.4
1400 7.80 11.35 14.7
AMITY R0AD

8/30/77 1615 -- 7.8 17.3
1815 7.40 7.4 17.5
201% 7.50 6.2 17
2215 7.55 5.8 15.5

8/31/77 0010 7.79 5.8 14.7
0210 7.60 5.8 13.5
0410 7.60 5.8 13.4
0610 7.60 5.8 13.0
0815 7.60 6.2 12.2
1020 7.30 7.2 12.5
1215 7.50 7.9 13.0
1415 7.60 8.2 14
NORTH_SIDE BOULEYARD, MAMPA

8/30/77 1630 - 7.4 17.6
1839 7.80 7.2 17.7
2027 7.90 6.2 17.4
2230 7.90 6.0 16.8

8/31/77 0030 7.80 5.5 16.0
0230 7.80 5.7 15.3
0430 7.80 5.6 15
0635 7.70 5.8 14.5
0823 7.60 5.9 12.9
1035 7.50 6.8 13.6
1230 7.60 7.2 13.3

" 1430 7.7¢ 8.1 14.5

MIDWAY ROAC

8/30777 1700 . 4 18
1900 7.53 3.3 17.6
2050 7.70 2.7 i7
2252 7.35 2.4 17

8/31/77 0050 7.30 2.4 16.2
0250 7.20 2.35 15.3
0450 7.75 2.4 15.5
0653 7.0 2.8 15
0853 7.33 3.1 1.5
1100 7.50 1.1 14.7
1250 7.50 2.3 14.3
1452 7.33 1.3 15
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BENTHIC MACROINVERTEBRATES -~ Indian Creek, January 1%9-20, 1977

ORGANTISYM SAMPLE STATIONS (Mean Number/Rock Basket)
£y
= = -
Q U w3 ]
a = - &
g > . z = < =
—i = . w9 [ IR = e
a . ] > — E = . —_
QT = > e U I - v}
[ =< < =~ M = = = [
MOLLUSCA
Gastropoda
Basommatophora
Lymnaeidae
Lymnaea sp. 0.5 G 0.3 0 0 0
Physidae .
Physa sp. 3 0 1.3 2% 1.3 0]
Pelecypoda
Sphaeriidae 4.5 0:.3% 0.3 0 8.3 0
PLATYHELMINTHES
Turbellaria
Tricladida
Planariidae
Dugesia dorotocephala 18 0
(Woodworth) L
Dugesia spp. 39 1.3 0 0 4.3 0.7
NEMATODA 0.5 0.3 0 4] 0 0
ANNELIDA
Oligochaeta 2.5 0.7 0 0.5 3 0
Hirudinea
sp.A 8.5 1.6 0 0 2 0
sp.B 2 0.7 3.7 0 1.3 0.3

“Empty shell
Det. S.E. Nixon
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BENTHIC MACROINVERTEBRATES - Indian Creek, January 19-20, 1977

ORGANISM SAMPLE STATIONS (Mean Number/Rock Basket)

Robinson
N. Side
Blvd.
Nampa STP
Caldwell

Rd.
Midway

Amity
Ave,
Rd.

Below

ARTHROPODA
CRUSTACEA
Iscpoda
Asellidae
Asellus sp. 0 0 52 161 34 4.3
Amphipoda _
Gammaridae 13 12 10%% 0 1.3 0.3

INSECTA _
- Ephemeroptera (N)
Baetidae
Baetis sp. 2.5 0 4.3 0 4.3 5
Ephemerellidae )
Ephemerella sp. 4 0 1 0 .3 0
Odonata (W)
Coenagricnidae .
Ischnura sp. 3 98.3 0 0.3 1.7 0.3
Aeshnidae
Aeshna sp. 0 0.3 0] 0 0 0
Coleoptera
Dytiscidae 0 0 0 0 0.3 0
Trichoptera (L)
Hydropsychidae 0 0.3 0 0.3 0 235.3
Brachycentridae
Brachycentrus sp. 0 0 0 0 0 0.7
Unidentified Empty Case 0 0 0 0 0 0.7

*#*] with eggs
(¥) Mymphal stage
(L) Larval stage
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BENTHIC MACRQINVERTEBRATES - Indian Creek, January 19$-20, 1977

QRGANTISM SAMPLE STATIONS (Mean Number/Rock Basket)
2. 495 ®°T 28 3. 2
jo By = > s [« ] - g 3
2o < @ = = = = = = &)
INSECTA (continued)
Diptera
Psychodidae
Psychoda sp. (@) 0 0.3 0 13.5 5.7 0.3
() 0 0 0 0 0.7 0
() 0 0 0 3.5 Q 0
Ceratopogonidae
Palpomyia sp. (L) 7 0.3 0 0 0.3 0
Chironcomidae
sp.A (L) 4 23.3 0.7 0.3 0.7 o]
sp.B (L) 3 0.7 3.7 0 0 6.3
(P) 0 0.3 0 0 0 0
Simuliidae (L) 1 17.3 0 0] 0.7 3
Stratiomyidae (L) 0.3 0.3 0 0 1 0
Fmpidae (L) 0 0.3 0] 6] 0 0]
Muscidaa
Limnophora sp. 1 1.3 0 0 0 0
sp. 0.3 3 G.3 0 0.3 0
Acachnida
Acari 0 0.7 0 0 0 0
MEAN NUMBER/STATION 100 166 97.7 182.5 JL.7 257.3

{P) Pupal stage
(L) Larval stage
{E) Exuvia
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31.8000
16.0000
3.00000
14.0000
30.0000
9.50000
9100.00
15045.29
4A810.00
.0us0g0o
463,500
3585060
2.75000

2040097

43 33 4%.0 116 31 43.0 8
AMITY AVENUE

INDIAN CHK.
G027 (DAHD

1

PACIFIC NORTHWEST'
MIBDLE SNAKE RIVER BASIN

P
I3

VARIANCE

6.89290

56.2%00
65,6147

13430
ZB414679
5.94480
33.7098
150024

469.400
60E.325
12.2000
993.600
.528091
003277
086113
2.16311
2008450
#.20117
. 000000
H.00000
.000000
4a0.000
144,500
- 100E+D9
1193129
L1390+ 09
000000
34612.50
»00994])
la.1250

LIDSURY

710201

ouGd  CLASS 0O

STAN CGEV
2.462543

7.50000
8.10029
372.062
800924
2.43820
5.82321
387330

21.46701

24,0642

8.,49706
31.5214
LT26099
057245
« 293450

1.47001y

LO01924
2.86377
000000
2.02843
. 0U0000
2H.2843
L2.020u
10022.3
1092.30
11817.1
000000
G0 1041
L0997402
3.18198

130704

COEF VAR STAND ER MAXIHMUM  MINIMUM

.280581

L285714
1.13558
.559172
091162
120144
«335494
050365

L0811462
094741
l.77022
«TRBO3S
304377
732344
087709
430549
221503
090058

«9%2809

42009
1426535
}.10135
126128
2,45678

.129674
L278110
1.15708

992321

3.75000
3.,30693
166,391
.302721
G2lbbe
2.20097
.146397

B8.84005
lu.0691
3.B0000
12.8686
<363349
.023370
Liouls
LB5TTH]
L065000
1.28072
000000
2.00000
LU30000
20 . 0J00Y
. 50000
3543.40
412.852
417T7.38
000000
A2 5000
070500
2.25000

14,0000
25u0.00
30.0000
23.000G
G1u.00U
9.60G00
7.26000
25.0000
T.40000
T.90000
286 .000
2B8L.00Q
20.0000
79.6000L
3.42000
< 163000
3.43000
4, 10000
LAd0L300
35.0000
10.0000
5,ut000
10,0000
SO.0000
t8.0000
28u00.0
pue.00
34000.0
000000
506.000
429000
5.06000

6.00000
25%00.00
15,0000
1. 80600
8.96300
7.20000
2 300000
11.0600
6.800Q0
T.50000
245.000
224.000
L.0060o0G
T.00000
1.72000
e 24000
2.93000
1.16000
350000
28 .0000
1002300
1.C00G0
L. 0000
1w, 0030
1.00000
5u0.040
1C0.000
luu.duo
(00000
hel.uln
e BHOOY
500000

s DATE
T6/12/07
01701701
Tor12/707
T6/12/707
T16/212/07
To/L2/01
Te/12/07
To/l2207
ths/l2r07
11/03/08
T6/12/G7
To/l2/707
Ta/12/07
T6/12/01
Tolfiz2/707
Tall2/ut
T6/12/707
T1/0L712
To/l2/707
Toltz/0t
T6/712/ut
Tu/berut
1./702/701
To/12/017
IYA ¥ LN
Tu/flzrot
T17/01/712
Tue/12707
11704719
16712107
Tull2/07
16/ 240t

END D1
TT/08/73:
01/0% /01
TT1/04, 1
TT/05:¢
T1/05/¢
TI/708, 31
TT/083¢
77708/ 3
77/087%:
17/03.:00
T7/08/,21
TT/708/31
TT1/05/7 ¢
T7/08. 31
T7/0570 .
TT/08: 51
T1/08/31
T1/08/731
Tr/08.31
T1705:2-
Ti1708731
TT/08731
TT/08. 3,
T1T/0873 )
17708754
TT/08/74,
177083
17/08: 31
TT1/05
T1/08. 5.
71/08, 31
TT/08/3
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0

STHONLT REITRIEVAL

FIYPALARDBIEZ S TREAM

patt
| HUH
1

ros 2o
tr/o1/1¢2

Fr/uz/049
Ti/ui/ng
fi7ua/19
fifbsrfen
Ti/un/sil

Dat L
[IE]
Lo

ta/1eful
ifrrur/ie

Trrn2/u
firatiug
FHAUNALY
FIHZ0Y/ 09
F1/7007 31

1 1ML

{1+
DAy

[#30)
A1)
[H]
11
h
[0
VN
0y

(R
L
Lny

{4
Uy
04

Ly
uh
4
uy
oy

30
30
35
4%
15
i 5
(0
45

t.

30
HY]
in
4%
[ R

[¥11}
45

DATE 19/0%/705

aoi16 00061}
WATLR STREAM
TEHP Fliomw,
LENI INS{-CFS
v.0 15
6.0
9.0 and
B.0 LN
u.0 EDN
1.5
14.0
3tbTy uGLlo

pLerr ECLSTREPR MIF3-N

Mt M-ERT Torac

/1OOML MG/L

210 2. 1454

34000

3004
900
10D 2.20L0
20 l. 24
601 31.420
100K

Qo300
no

MG /1.

‘)' Jl
u.48

I3
Y.0
9.6
B.4
7.2

061
HUZ2=N
TuraL

MG/L

.U/l
0,024

0.031
O.0a7
u. 133
0.163

[TLERRY
[3LH2

B DAY
MG /L

5.3
1.2

4.3
0.3
2.8
EPL
1.0

00620
HO3-N
fOTAL
MG /1.

J.430
3,830

1.140
J.440
1,194
3,480
Z2.930

20400497
43 33 45,0 116 31 4300 %

INDIAN CHRR. AMLITY AVENUL
160217 [UAKD

PACIFLIC NURTHWEST 130704
MEDULE SNAKE RUIVER BALIN
211US0URY TI0201 |

O0Q0 FEED  DLEBTHE CLASS 0O

NS EER] DO340 D400 BTV EY
Ciity con PH LA
LUMLEVEL 1l LEVEL PH
MG/ MG/ L Su U
20,71 7.490
23.3 7.860
25,0 1.70
L4 T.80 T.4
11.0 T.080
1i.b P 1i]
12.06 T.40
00LZY BLO6EY 00664 TUus07
TOT KJEL  PHOS-TOT  PHOS-TUT PiIS-T
M HY LIRS ORTIG
M/l MGL/L P MG/L P MG/L P
U.4H0 U424
3640
4.0600
2. 00
H.T00
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SuL0
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Hen
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Y



CTURLE REITRIEVAL BATL 1970%/70%

ZYYRA/AMBNIZSTREAM

Ditn 30 T0300
[TLEN FIHE DEPTH KIS TODUE RES FBUE
VAt [HIE ol NFLY DISS-189
¥ WAY L EE! MnG/L L MG /L
te/2/00 049 50 33 506
Fi/uL/s1e uyo3a iy
Fisez/s00 11 4% 14
Ti/us/7ul Ve b9 12
TH704/719 0% 45
[r/usfsu uy 0i 3t
fr7ou/ 810 0u 4% f 621
(0N
L OS] 0lu92
[ bAlL FIHE DEPEIE L EAD 2 InC
(XY {1t PE, T TN, TINT
1 DAY b EET uG/L U /L

Ni/ul /i
tas 2200 O 0 I OK 1y
JH/00/7 31 Uil 48 HOK 1

U410
I ALK
caclyi
MG /L

284
2u0
218
219

244
z3v

71900

00424
NGO ALK
Cacnl
MG /L

2Lb
280
218
279

22h
23y

(no4a 2

00430
CO3 ALK

B»L/L

20400497
£3 33 45,0 116 31 43,0 4
INDTAN Clk. ARITY AVENUL

1602 s 1UAND
PACTFIC NURTHWEST 130704
MIBDLE SNAKE RIVER BASIHN
21IDSURY 110201
H000 FELT  BEPTH CLASS OO
00940 LYouoo 01002 uloei
CHLUREDE CHLURIME ARSENTC CALMIUM
CACUY CL TO1 RESOD AS, T Ci,10r
MG/L MG/L UL/sL UG/l
20 E1Y] LUK
i 32
1K 14
1 K EY)
0.uu
1K 28 D.00
LK

Qruns
CliPeLR
LUy Faf

Uu /L

5K [

LK LK

MERCWLY ALTETUBL

o TUTAL FELT
UG/L Al MSL
2500
4. 0K
U.%



lL-9

STORET

DATE 74705704

STYPAZAFBNT/STREAM

1hbtX

1310001

MILES 0324.3u G391.30 019,70 010.00
PARAMETER

[s1411RY7}
0006 2
000G6]
auiIo
nooyvs
00U
cou3lo
003s
a04a00
[SIVEAVE Y
40410
|41 ER WY
004 30
00% 30
onn10
(1295 7% Y
coeec
IV IS
06t
064N
vreu
laue !
Nnlual
[SERILY!
N1
Il
Il
ERE-W
o100
10507
Haon

AATER
ALTITUNE
STRFAM
TUHAH
CHUULTYY
Lh
ALID
Coly
"
Lap
T 41K
HCuUs ALK
(0N ALK
PESIDUE
N =N
Mt -H
HiYi-H
InT xJEL
PHOS~-TUT
CHLUR TIE
ARSENTL
CAUmMTuM
COPPER
LEAD
ring
Ier cod
FEC CDL1
FECSTHEP
PES TUUE
PHUS-T
MERLURY

002740 0&lB0 (220
TEHP CENT
FEET Al MSL
Fi0d, 1N8T=CFS
JKSH JTU

AT 24C MICROMHU
HG/L
5 DAY MG/L
LOWLEVEL MG/L
SU
PH SU
CALUS MG/L
CALu 3 MG/L
cACtd MG/L
07 MNFLTY MG/L
TOTAL MG/L
TOT AL MG /L
TOi AL MG/L
N MG/L
MG/ P
L MG/L
AS, TN uG/L
CO, Ty uG/sL
Ci, 101 UG /L
Prs T03E UuG/sL
IN, T uGsL
HEIMENDI) /£ 1GOHL
MPHM-FCHR /100ML
MF M-ENT / 1OOML
DIS3-18Y C MG /sL
URTHA MG/L P
Hu, TUOTAL UG/ L

NUMBER
12

1

i}

1o

10

12

12

1z

MEAN
11.3333
2500.00
36.1250
T.13000
T61.400
8.43333
2.95833
11.1167
7.608133
H.13749
257.154
250.231
2.46154
24,5833
.B80399
L1AA033
2.,7614%
1.58545
306667
26.6700
10,0000
2.33333
10.0000
18,3333
SubhbonT
3076.61
658.182
21,607
4715.500
«253667
2.00000

2040099

43 35 40.0 L16 34 45.0 5

INDEAN CRK.

16027 10AHO
ACIFIC NORTHWEST
MIDDLE SNAKE RIVER BASIN

P

2

VAR ANCE
3.T8791

28,6964
32.9335
64080,78
LAYL5484
4,12631
29.0107
L122669
014195
432.333
291,036
27.16492
332.811
2206402
.005%093
4634642
LHB5940
L000133
11.8459
Q00000
4,26067
L0000
336,667
6. 26669
< 1345E+08

2566177
6h287.9
544,500
000234
6,75000

1I1DSURY

170201

L00G  CLASS 00

NORTH SIDE BLVD.

130704

STAN DEV COEF VAR STAND ER MAXIMUM HINIMUR

1.94625

5.35690
5.T3877
BO.5G33
701102
2.03133
5,38615
350242
2119143
20.7926
17,0598
5.28965
18.2431
554318
071367
L68U913
LTH55473
NOR LIS
3.44179
L0000600
2.06559
000000
18,3485
2.50334
Ihfd. 51
506,633
255.51%
23.3345
LOL15307
2.59808

SAT1728

.14682088
L04BT6
105731
L083135
686648
JA4845)2
46034
LAl40y
LGBOBST
068176
2.14380
< 142093
.516032
4221755
2460339
SABZBLY
L03T645
129051

885254

ATHOLE
ca4 1165
1.19399
L 169746
1.01529
LU49014
60343
1.29904

561835

1.,89395
1.81476
25.45T4
L202391
LH5B6395
1.55485
L0
042123
5.76083
4,73153
1.46154
5.20633
LLG3667
LD20602
196563
2301799
L06665
I .04839
L000G00
043274
.G0OCVO
140074
f.02E90
104045
L52.756
73.7608
le.b000
008838
1.50000

15.0000
2590.00
40,0000
15.0000
U58.000
9.,30000
5.80000
19.0000
T.90000
8.30000
299.000
272.000
20.0000
58,0000
L. 12000
. 248000
3.u8000
208000
. 320000
32.0000
10.0006G
5., 00000
L0.0000
50.0000
8.00000
10300.0
1500.00
L000.00
49%.000
L21L000
5.00000

B.OO0OO
2200.4:0
29.0000
LBOGUO0
632,000
7.50000
LA00000
2.600600
6. 90000
8.0L00uL
226,000
2e 6,000
L.o0ae
2.00000
. 260000
L5200
1.340u¢
LUQLUOG
. 300000
29.06G00
[v.0000
b.O0uon
1¢.0000
1. 0300
1.u0uGo
3¢.00uC
L20.000
50,0000
459,000
«c42000
LL00000

BEG DATL
6/ esil
UrL/gi/ui
Tu/1¢/07
16712707
Tu/L2/010
ICYAY YL
16212704
T6/12/707
To/12/7017
Ttiuk/le
Te/12/07
Tosl2/01
16/12/07
Tur12/07
T6/s12/01
To/12/07
Te/12/ut
Tr/nlz12
Tu/12/707
Teslz2/ut
Tosyr2/ut
Te/lt2/ vt
Ta/i2/07
T6/12/07
Te/l2/2014
T6/12/017
Tr/01/L2
T6f12/01
1612701
To/le/ud
16712701

END D..7:
77/0875;
ol/01/a1
17/05/,2%
11705, % .
71705/
T71/08/3,
TT/708, 31
T1/08/73)
17708, 34
17/05%, ¢

T7/08, 3]
717/08.31
TT/OBJ‘J!
777084,
Tr/050
77/08: 34
TT/08/31
71708 31
T1/08/1)
TT/70%, 05
Tr/08/731
T7/08 34
T7/08,' 3
17/08. .
T1/08.3)
T1/08/3)
TT7/08 4]
T1/08: 31
T7/08/ 4
7T1/087 41
T1/08/31
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STURE T

RETHEEVAL

DALE

JEYPAZAMBHT/S TREAM

DATL
[Tk
10

Tafl2iai
TrroLsye

FIs02/00
11/03/708
704719
TH/u922S

[ R A TR T

DAl
1 EHM
1
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TH/Ge/1
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FHrustes
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bIML
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lu
O
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(V30
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[
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Ou
3u
A0
L}
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[ Rl

FER
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1THP
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i
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00610
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(.40
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G.200
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P e
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.

-—ed md WD D DD
P T T R Y
AL 2 RN - DT

00615
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0,203
0.171
0.121
g.288

n.127
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5 DAY
MG/

La2
Dl
Hat
4.1
S.2
2.0
1.t
ba2
1.0
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0.4

Ju620
Hil3-

TOIAL

MG /L

2.010
EPR YL
3,240
2.0
Z.92v
3,240
3. 100
2.870
2.930
2,170

1.340
1,400

240094
43 3% 40.0 L1 34 450 %
InDIAN CiK. NORTH STk wBLvD.
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cnf cun Pl LAB
LUWLEVLL 1L eEivetl i
ML /L MG/ L su Su
1.9 1,90
14.7 7.60 .1
1.1 S 1.00 B.uU
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l.230 V.o .24

31kl

Lol

ME [MEMDD
Z1uusL

0560
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SO
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70300
AESTDUE
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LN, TOY
UG/L

00410
I ALK
CaCol

MG/L

11900
MERCLILY
NG, YUTAL

00425
HOU3 ALK
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210 250
212 27
268 261
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260 240
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220 220
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224 221
F¥ 4T 220
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bH. UK
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63 35 40,0 116 34 45 0 5
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7l-9

STUREY

DATE 79405704

FTYPASAMONT/STREAM

INDEX 1310001 VU240 06150 0220
MELES 0324.30 039).30 019.70 009.00
PARAMETER

UnLIL  WATER TEng CENT
OBO0ay ALTITUDE FLED A MSE
oRhel  STREAM Flld, {NST=CFS
00G 10 TURKE JKEN JTU
000Ys CNDULTVY AT 2%C M1CROMHO
auiI00 no MG/L
00310 #ob 5 DAY MG/L
003135 Cun LUALEVEL MG/L
QU340 C1ID 11l LEVEL MG/L
U400 PH Su
00403 LAR i SuU
00610 T ALK CACD?Y MG/L
ou42y HLCOY ALK CACUOS MG/L
QU430 CU3 ALK CALDS3 MG/L
00230 RES I[HIE TUul HFLT MG/L
DOUGIG NHA-H TdiaL MG/L
Quslsy  NUZ-H T AL MG/L
V0620 nys-N TuTAL MG/L
00625 TOGE KJEL N MG/L
aouhy PHOS-TUT MG/L P
QUL CHLORLDE b MGAL
Oluw? ARSENIC AS, T UG/
QLu?T CADMIUM €0, THi uG/L
ODtwuay COPPLR AV ETE uc/L
OLOYS1 LEAU PLy,TOT uG/L
Glou2 LINC 22, 70r UG /L
Jisa) 6T CNLE MFIMENDO /100ML
316lé FEC CULIL MEM-FCBIR /100ML
31679 FECSTREP MF M-ENIT /100ML
50060 CHLOR INE 7 RESEH MO/LL
70300 RES{DUE L15%=-180 C MG /L
T0507  PHUS-T DRTHY MG/L P
TOYOD iNvAaL Il PAR NUMBER
71900 MEHRCUKY 115G, TOTAL UG/L

NUMBER

ta

i
10
14
14
14
12
1O

4
14

2
14
L4

L4

e
e D O D e AN e e ey

ME AN
13.0000
2500.00
54,0000
9.69205
1032.64
6.80000
13.2833
39,4299
137.000
T.48571
7.80000
315.428
312.571
3.T1428
28. 7457
6.B8222
A2H166
1.85%214
10.1500
1.63750
Tr.1786
10.0000
2.714248
10.0000
34.2857
15.0000

125940
2343.64
122.000
166667
571.500
1.11500
. 500000
3.50000

2040100

43 36 10.0 1146 35 15.0 &
BELOW NAMPA STP

INDIAN CRK.
16027

1DALID

PACIFIC HURTHWEST &
MIDDLE SNAKE RIVER. BASIN

21TDSURY 170203
GO0 CLASS QU
VARTAMCE STAN DV CUEF VAR
4,23071 2.0568B  .158222
Th.1111 8.432714 L156102
33.8392 5.8171% .bG0l48
268916.5 170,648 L164673
L5632082  .7503848  J1EQ35)
153,329 12.3826 .932191
361,891 19.0234  .482461
ZI9B.6T7T 46.BB39 342262
LOT2078 0 268473 035865
»000000 000000
2498.92 49.9892 158400
2250.92 4T.5281 .152055
57.45%0% T.5796F 2.04047
356,798 18.8B891L 656197
15.1621 3.89386 .565785
LATT197 420948 .992413
L508645  LT13053 - L.38498Y
14,4846 3.B0S86 .374062
.13189F .363168B 221782
859,303 29.3139  ,376uB9
00000 ,000000
4.5T144  2.13809 787718
000000 .000000 '
395,239 19.88006 W5T9851
90.0000 9.48643 632455
LB890E+11 298436 2.306467
+562E+0H  J501.83 3.14722
35795.6 189 .1917 1.55080
LO186G6T 136626 819756
12555%.0 112.049 (196061
L007502 0086612 077679
6.75000 2.598008 .742307

13C704

STAND ER MAXLMUM
LHART25 0 16,0000
2500.00

2.6666T T0.6000
1.55470 21.0000
45.4473  1302.00
L200550  8.,00000
3.51455 43.0000
6.01573  T75.6000
23.4450 204.000
LO0FLT02  T.70000
.000000 T.B000O
13.3602 376.000
12,7024 372,000
2.02574  28.0000
2.04B32 660000
L.07996 13,4000
L121517  1.B00O
L190G37L 3.47000
1.09866 14.1000
181884 2.00000
T.H3446 116,000
000000 10,0000
L508123  5.00000
000600 10.000U
T.51417 50.0000
1.58%69  3%.0000
86150.9 900000
2261.89  25LU00.0
59.8294 £50.000
L0557TT .342000
56.0245 672.000
043306 1.4000
500000

1.50000 5H,00000

Mo EMUM
1u.0600
2500.00
Su..0ulLL
3.60000
780,000
6.00000
4, 60000
21 ..6000
L00.0%0
6,90000
7.80G00
241.0L00
241,000
1.009200
5.00600
L 159900
. 100000
» 870000
3.00000
1.32000
41,0000
LU, 0000
1.00000
lu.0ud0
1L .00060
T.00000
44,0000
1L G000
fo.0o0u0
LLa0boo
413.000
L.ua0uw
LRGO000
. 300000

Bl DATE
Toll2/01
01701701
Tare2,07
TolL2/017
16712767
16/12/017
16727071
Tu/12707
11/01/712
HYAYTLN]
ERFAVEYAN]
Te/12/01
Terb2/ul
T6/12/07
Te/12/01
16/02/767
Ta/12/07
Te/12/07
T1/701/12
T/ 12707
T6/12/07
Tor12/07
Tall2/07
Tor12/ul
Tall2/07
fu/l12/707
Tl 2/07
T6/12/017
Te/12/07
T1/04719
fu/12/07
Ta/12/07
TI1/08/731
Tel12/707

END DT

T17/08, 3!
gi/01/40]
TT/0522%
T1/08/31
TT/08731%
11708, 3:
TT/0B/751
Tr708s31
17/02749
17/08/ 3
TT703. v
1T1/708,31
71770873
TT/08/ 1
TT/08/3.
TT/08. 351
17/08: 21
T1/08%)
T7/08/73,
77/08/3)
T7/08. 51
T1/08/51
TT/08. 31
T1/08/ 31
77708731
TI/08 3]
TT/08. 3}
TT/08/35.
TT/08/30
TT/08/,31
TT/08.3)
T1/08/713,
TT/08. 3,
TT/08/0



(W)
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-
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SEORT L RETHRIEVAL

DATL f9/0570%

JIYDPAZARBUT /S TILAM

ATl
b ILH
r

/1 2/01
fr/01/712
Frrue/7u)
Ire0s7u8
THrta/ v
1H70%/72%

Frront vl

Al
§ RO
i)

16712701
rtr7on/12
TH/uaz2/704
FIA AL
I1704/714

THrus/izh

INFAIT VY

[ ELI

[$]
LAY

1l
11
[
12
b4
by
14
[
1
Wi
o
it
il
it

$17]
(45
[$10]
%]
LY
(118
ju
(418
1%
30
[314]
Ih
14
L1¢]

1ML

LAY

I
il
12
12

[4THIVA Y]

LEPTIL WATER

Ti:Hb

rell LERT

b 2.t
12.0
10.0
1u.0D
12.0
12.U
12.0
12.0
L1.5
Eduh
15,5
1.5
6,0
th.0

Lt f

DEP FLOSTREP

M- M—EM

FEL] F100ML

1 OOK
JUK

450

LLOK

100K
10K
J0
10
50

100

6ooulL

STREAH

FLOW,
INST-LFS

21
H4

544
a0l
H0J
YN
504
Sud
TGJ
TO

0LGL0
NH3-N

INTAL

MG /L

5.210
4.150
T.090
7.040
n.410
$.950
13,400
9.220
9,970
10.100
[V
3.030
1.330

00300
Y

ML /L

Dubty
Nil2-N
TUTAL

MG/L

(i, 355
U, 342
0.5%006
(.60
U.luu
0.104
0.102
0.159

1.2106
1.200
R TY
U. 165

uu3o
B

b UAY
MG/L

9. Ul
B.yL

43,0
3%.0
1.1
11.48
4ol
4.7
1.3
.1
Lah
f.u

00620
TEESY]
ruraL

MG /L

2.090
2.240
1.320
1.4330
V.720
L.r30
2,350
2.310
2.02¢0
EPR Y
1.130
1.460
0. b7
0,890

L0100

43 50 1.0 Llo 35 1500
T AN CIK . B:LElw NAMPA STP
102 LA
PACEFIC NURTHWEST 13010~
MEDLLE SHAKE RIVER BASIN
ZLIUSURY o203
U000 FLET  DEPTHE CLASS OUu
00313n [T ERAV) 60400 U403
(W]} Cun Pt LAB
LOWLEYLL  31HF EEVEL ]
MG/L MG/ L LU SU
I15.0 aolu
Ti.3 1.10
134 140
24 f.40
1510 1.60
100 1.60
33U f.10 .
3.0 f.70 1.y
29.0 7.60
25.0 Taul
23,1 L0
21.0 5,490
K03 P Lo
1.4 l.5U
GOL2% uihob UD&LLY fuhii
{31 ®JEL  pHOS-10T  pPHOS-TOT s -1
.M ) LI THIU
MG /L MG/L P MNG/L P MG/L P
1400 1.0%0
2.000 lo24w
14,100
13.100
12,490
12.2u0
12.100
12.700
1/.t00
124300
. 700
6. 100
. 600 1.320 1.9u0
3. BLU 1,430 1.04y

31hirdl
01T Cerl
NI FHENDO

FANilTLIR

HLU
a2hil)
Jo0uidn
o O0GoU
5450

1040
2ol
41}
10
fBO
340
Il

vud ity

i LA

G b
BRI

1.0
1.0
21.0
21.0
13.0
1w

freb

7.4

HBall
‘;-2
-
1.2
1.6
.06

EAEAED
FEC CULY
KEM-1 OB

PRV

1O bk
1

31V
B4

Luck
[REIEN
[

Do
(RN
b7
1 Ot

[ TI
CHEIL |V
Al 2l
MECRAOMIN

114,
112
130,
1287
Lo
173
ijd..
lutt
113.
11358
LR
B4 o
[EIN
148



(VN

h

SIIHEE T RETRIEVAL DALE 13/08/70%

FEYPALAMENTZS TG AN

1salt

IR

fu
ta/f12/01
IEFAI YA Y
709
FTT/03/08
11/704/19

THruns/en

fr/sund sl

ALl
[ LE0T]
A8}

uyl/ut/ul
fns 12101

F174z/04
11703704

Tr/7au/ 4t

[MIARET4)
1IME DEPIIE RESTDUE
1 1i31 MELT{
DAYy  FEET no/L
Pl uu 48
11 0% 66
12 00 53
12 0% 44
14 45 31
In Qu A{)
10 44 17
1t 00 20
bl 1S 148
[ D)
10 U 20
10 14 21
1Ly )
[T 9

10851
FIME DEen LLAD
[SHd Py HO T
uaYy  detl L /L
1y 0o 10
1L ous 20
[4 4h 10
1 40 50K
L oab S
by L HOK
11 40 50K

10300
RESEBUE
DISS-14H0
C MG/

L12
4.3

Gl
4T3

01092
7inc
N, 10T

uG/L

18
3%
14
19
il

i

00410
I ALK
CaCu3l

MG /L

Ils
13n
3rz2
312
3ub
3nh
3
319
319
31n
204
291
241
243

11900

HMURCURY
HG L TUTAL

UG/ L

b . DK
b 0K

ou4a 2y
HCO3 ALK
LACHY

MG /L

341
326
372
irez
356
344
3t
£y
119
ER Rl
209
251
241
YL/

ATV L

AL T LUDBE

fEET
AL MSL

250U

0401006

H3 a6
THUOTAN CRIC,
16021

e 116 34

PACIFILC NI DIBAILST

SIDULE SHAKE RIVER

1.0 5
BELDAS NAMPA STP
LA -

BASIH

130704

0lug2
ARLEMIC
AL, 0T

UG/

LuX

LUK

LUK

LUK
LUK

1Lk

21LTU5SURY TTU203
pouu FEET  BLEPTH CLASS 00
onalo 00940 0060
Cod ALK CliLint Pk CIL Ui ML
LAL(YS CL T Keso
HnG/L MG/ L taG/L
iy g
12 91
LK 116
1K P13
LK Y]
3 13
38 by
1K He
iR uz U.2U
1K 8o 0.20
LK 40 0.00
1K Ot 0.00
LK 41 .30
1K ) U. ju

1uK

w027
CAanmM N
CU,T3Y
TuG/L

1K
1K

ulu42
CUPPER
CU, 0T
UG/

LuK

lu

LK



{19

STOHET  DATE 79/05/04

STYPAZAMBNT/STREAM

INDEX 13310001 002740 06150 0220
MILES 0324.30 0391.30 019,70 067,00
PARAMIETER

D0ULIO  WATLR TEMP CENT
Q0042 ALTITULE FEET A MSL
00061 STREAM FLOW, INST-CFS
Qo070 TUKA JKSN JTU
QoUuYsh CNOUCTVY AT 25C MICROMHO
Qo299 uo PROBE MG/L
00300 o MG/L
00310 Bon 5 {Iay MG/L
003145 C Oy LUWLEVEL MG/L
0Ca00 PH Su
Q603 L af FH Su
00410 T ALK CACDS MG /YL
OULZS HLO3 ALK CALO3 “G/L
00430 C0Y ALK CaLn3 MG/L
00540 RiESIBUE TOV MFLT MG/L
OL&LID Nits~N T AL MG/L
QO0&LS  NOZ-N INIrAL MG/L
Q0620 HOM-H Toratc MG/L
0062y TUT KJEL 8] MG/L
Q04&EY PHOS=TUT M5/l P
DG%940 CHLUORIDE Ct MG/L
0l0uZ2 ARSERIC AS,TUY UG/L
QLGZ2T CADMIUMN LD T0F Ui/L
Dl1042 COPPER Cu, ot UG/
Gluwl 1 EAU P, Tur uG/L
Q1042 LINC I,y TUT UG/l
3150 ¥07 COLI MFIMENDD / LOOML
Jlele FEC Cuetd HFM-FCAR /100ML
314610 FECSTREP MF M-ENT ZLO0ML
70300 RESIDUE DISS~180 C MG/L
105017 PHIS-T NRTHO MG/L P
71900 MEACURY HG, TUT AL uG/L

.

NUMBER

e e = 00 L b b e e D e O DO N O8O e ] (D g e OO AN e (D

MEAN
13.4375
2500.00
40,6200
6.23749
930,750
&, 80000
4. 50000
T.55714
29.5500
7.50000
7.80000
212.375
269.875
3.37500
20.625%0
4 .014637
613285
1.64750
6.T73714
1.24333
65,4875
10.0000
2.66667
16,0000
36.60667
6.33333

147611
35400.0
114.286
%09,.000
.9789%9
2.00000

2040102

43 37 15.0 t16 36 42.0 %

THDEAN CiK.
16627 [LAN

PACIFIC NORTHWEST
MIDULE SNAKE RIVER BASIN

2

VARTANCE
9.368839

514.772
13.7140
2486541

4.28003
1.60624
194,977
.083415

1226.84
val1.839
49.12%0
LaT.t22
5, 60053
. 354563
L.11116
B8.83504
.066033
T49.989
LO00D00
4.33334
000000
533.334
24,3334
SH40FE LT
«QTECHLY
1428.%8
8923.00
L006214
b, 75000

LIDSURY
G000 CLa

STAN DEV
3.06405

22.6B86
3.70325
i57.750

2.06B82
1.689901
£3.9634
L2BBBLG

35.0263
31,3343
6. 71751
12,1294
2.36701
595452
1.05412
2.97238
256969
27.3659
000000
2.08167
000000
23.0940
4.93209
290998
98B844.1
37,7966
Q4 .4618
078830
2.59808

770203
5§35 00

COEF VAR
228022

.55855T

.593704
169487

459739

251287 -

S4T2534
038504

.128596

LH116107
1.99837
L988093
.589540
970221
639829
+H461193
206677
418186

«T806206
623030

LITBHTT
1.96871

2.79193
330720

185583
LOB0G21
1.29904

MIUWAY RuUAD

LIDTHY,

STAND £R MAX | MUM
1.08330 17.0000
25u0.b0

10.1466 53,0000
1.30929 14.0000
55,7731 1259.00
. 6. 80000
LTHL942  7.20000
LT17759 10,0000
4.934681  51.0000
109162 T7.80000
T.80000

12,3837 324,000
1h.0783 313,000
2.37500 20.0000
4.28849 40,0000
JH3T7HETY T.05000
225064 |« 1900C
LAT268T 3.68000
L.12345 10.7000
<laddsl 1.94000
?.648239 1os.00G
LO03000 10,0000
1.213185  5,u0000
LOLOUO00  10.0000
13.3333 50.000C0
2.84800 12.0000
96999, 2 710000
34943.2 280000
14,2858 200L.00C
54.5374 616,000
L045512  l.uTu00
1.500L00  5.,00000

M v IMUM
9,00000
2u00.00
160000
2.10000
T450.00C
6.8000GO
L H00000
4.50000
12 .0000
6. 90060
T.80000
234,000
234,000
1.00000
4. 10000
L 19TH00
<1800 ¢
370000
3.20000Q
1.09000
37.06000
Llu. 0000
1.00000
1U.0G00
L0.0uG0
3.00000
1606G.00
1u0.300
1aG.0u0
491.000
»9432000
200000

BiG DAalt
T6a/12/07
Q1/01/01
16712707
Tes12/07
Tar12/0¢
T1704714
Tull2/0G1
Tu/12/707
Ta/l2/07
io/t2rot
11703708
Tu/L2/07
16/12/07
Tu/12/U07
Toul/l2ril
rT6/1z2/ 4l
Te/s12/01
Tas/12/61
T770v/712
TarL2/010
Tuli2/u?
Te/lez/07
To/l2/07
EYA YA N
16712/01
TollZzruld
T/ 12/07
Tull2r07
i6/12/67
Ta/12/07
To/s1270%
TLr12/017

END O .}
TT/08r 314
OL/01 |
TT/08/%2 >
11/08/31
11/08731
T11/04171 4
71/08/3

T1T/08/3.
TT/708/13i
T7/08, 3
TT/03: 0
Tr/084)
T1/08/31
1770823
17708, 41
11708, 4%
17708, 131
TT/08.:4;
TT1/08/ 3¢
T7/08/ 31
11708, 31
TT/08: 31
TT/08. 141
TT/08. 31
T1/08731
T1/708.3%
TT/08, 3
TT/08/41
T7/08. 1)
T7/08:531
TT/0B/ 31
1720873



(S 3]

(L

SIORETD RETRIEVAL DALL T9/05/65

FTYVPAZAMBIT ZSTREAM

QuOI0
Al [IME LEPI WATER
FROM 813 TEMP
LR DAY FEE) CENE
te712/010 13 30 12.0
Ti/00/12 1% 25 9.0
13 30
tizaz2/09 10 00 10.0
Trrassig 1130 3.0
Tr/0a /19 12 0h 13.5
PEZ0U22% 11 40 164.0
Hi70u/741 13 80 17.0
| B O] ET.0
1i6TY
At TIME DERIE FLLSTRLEE
[IASIL N M M~ET
|t} LAY TLEY /1 ODML
Ta/vesud 1Y 40 00K
FTi7ul/sle 13y 2y
FH702/09 10 00 o0
704708 11 ) 100K
[0 19 12 B 1OUK
Fr7us/2% 1E 40 1OOK
Ti/uur/sidl 1y 30 106K
13 44 200

00061

STREAM

FLOW,
INST-CFS

53

500
BN}
hd
.14

00610
Mil3-N
TOIAL

MG /L

4,590
5.640
5.250
T.0%0
H.540
2hhi)
v.lo?
U.8U4L

000
33}

HG/L

GUHTYS
NO2-N
FOTAL

nG/L

[N
0.0tu
0.142
O.4484

I.Tun
[T
.01

[SEVERRY
BB
H DAY
MG /L

H.olk

0.0
Y. 6
(7
f.h
vt
.l

00620
HU3d-N
10 1AL

HG/L

2.040
0.370
1.85%0
2.0a0
Tty
1.700
U, 740
U. 744

2040102
4% 37T 19.0 Llb 36 42.0 5
INODEAN CHK. MIUWAY RIAD
lov2i TBAHD
PACIFIC NORINMEST 130704
MIDDLLE SNAKE RIVLER BASIN
2E105URY 110209
GUO0 FEET - DEPTH - LLASS OO
Do3ay 00340 00400 00s03
CLd (Y13 . L Lal
LOWLEVEL B[ LEVEL Pl
MG/L MG/ SU sU
51.0 T.6U
lts. 0
47,0 Tahi
12.0 TL0 T.u
23.0 FgL
2.1 b.90
1.1 T.50
33.6 7.50
0nLZu B0hEY - 00 6LY jusayt
ket PHOS-TUL  PHHS=Ttd UL -1
HY LR DR T
MG AL MG/L P KGAL P WGA P
F.540 1.0%u
1{.700
B.000
BRI
T.400
I
3.200 1.090 .3
3.600 . EUD 0.914

Tl

M

H

31501
Cull
L MENTIE
/LGORY

Tuuu
TT0LGO
530G 00

L]

L4000

1400

1auy

leul
lu0n

[AXFIVIFRY]
[RVIIAN
JK LM
JlU

Bl
[
{.0
L.l
.8
foh
£els
P!

ERRA NS
fEC Ot
MEM-F LR

FANUN LN

(JU'

Z2hiubl-
1400
1O it
100
16K
10+
260

Ll s
CHDUL L VY
AT 80
) CA LKL

Lud .
12% s
1oy
N
LY -
than
8.
-,



STURLD BETRTEVAL

JIYDPASAMURT/SEREAM

HATE f9/0%/0%

TR
DAL EIME DLIPTH RESITDUE
i HUM 1F TUT tfLr
i) LAY [ MG/
Ta/t2/7al 1140 13
Ti7oL/12 3 25 40
Ti72/09 (0O 0O 33
Pr/7us/on 11 30 26
THr04/ 00 12 00 i4
Tty 1L 40 22
Przun/sa) 13 30 5
F3 45 B
(VR
1
s
16l
NatrE FIME: DEPEN L EAD
t M 13 ', YO
i) sy I uG/L
NLAO) /14
ftar12/708 13 30 10K
tisouw/yl Ly 30 LOK
13 45 LUK

10300
AES UL
DISS-1ih0
ne/L

61l

451

“hu

ciu92

M, TUT
HG/L

12

00410
T ALK
CALDI
MG/L

A24
262
313
243
215
243
234
23%

11900

MERCUIY
WGy TUTAL

HG/L

hauK
0. 5K
U, bK

DO425
HO3 ALK
CACH S
MG /L

304
262
313
2913
275
243
234
213y

00042
AL TIFUDE
FEET
Al M5

2900

2040102
43 31 1h.0
FHDTAN CRK.
16021 FL AN
PACIEIC NURTHALST
MIDDLE SHAKL #IVER BASIN

1t 36 42.0 %
MIDWAY HUAL

130850

2LInSuUny T1a203
QOO0 FEET  UEPTIN CLASS WO
00430 [HID LYV H000G) 0l0u2
COY ALK CIHORIDE  CHLORINE ARSENIC
LACOH) [ ful BesD as, tur
HG AL Mu/L MG/L UG/L
20 1l 1K
1K 108
1K H9
1K 51
1K Lbh
K Gh
i LX) 1K
IK b 1ok

ulOr? Otz
CAUMIUM CUPPiR
Chy 11 Uy
UL/l Uu/L
5K, ith
2 1wK
L I



Ue-8

STORET

DATE 79/05/04

JTYPASAMBHTY /STREAM

INDEX 1310001 Oovz/!40 06150 0220
MILES 0324.30 0391.30 019.70 000.10
PARAMEEER

DOOLL  WATER [Lmp CENT
O0u6GBL STHEAM FLUW, INST-CFS
00070 TURDS JHSH JTU
0009% CNLUCTVY AT 250 MICROKIG
noow nn MG/L
np3to aun S5 DAY MG/L
00334 CiHy LOWLEVEL MG/L
00400 H su
0040) LAl Pii sU
00410 T ALK cacn 3 MG/E
0042% HCOY ALK CACDS MG/
00430 CLI ALK CaLi3 MG/L
QU530 NESTLUE TOr NFLT MG/L
061G NH3-M TOTAL MG/L
o6y MOZ-H TOTAL MG /L
0620 HUS-H TOFAL MG/L
00625 YUT KJEL i MG/L
00665 PHOY-TOT MLG/L P
00440 CHLORTDE CL MG/L
OL30s ARSENIC A 10T UG/L
Dluz T CabBAlLM ch, Tuf UG/L
0142 CUPPER Cls TUT UG/t
Olusl LEAD PR, TOT uG/sL
OtGaz FIM 2y TOT NG/L
31501 1015 Cocl M FHENDY S 1o0mML
Jleis FEC COLE MFid-I CHR /1O
31679 FECSTREP MF M—-ENT /LOOMIL
10300 RESEDUE 01§5-180 C MG /L
T0%07  PHUS~T NDRTHO MG/ P
71900 MERCURY HG, TOTAL UGAL
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APPENDIX C

IDAHO WATER QUALITY STANDARDS
AND APPROPRIATE CRITERIA



III. GENERAL REQUIREMENTS

A.

Interstace Compacts, Court Decrees and Adjudicated Water Rights

It shall be the policy of the Board that the adoption of water
quality standards and the enforcement of such standards is not in-
tended to cenflict with the apportioament of water to the State cof
Idaho through any of the interstate compacts or court decress, or
ro interfere with the rights of Idaho appropriators in the ugilization
of the water appropriations which have been granted to them under the
statutory procedure or to interfere with water quality criteria
established by mutual agreement of the participants-in interstate
water pollution control enforcement procedures.

Waters of the State Protected

All waters of the State to be protected for appropriate
beneficial use shall include a2ll recreational use in and/or on
the water surface and for preservation and propagation of
desirable species of aquatic biota shall include all rnatural
streams and lakes, reservoirs or impoundments on natural streams
and other specified waterways unless exceptad on the basis of

‘existing irreparable conditions which preclude such uses. Man-

made waterways, unless otherwise specified, shall be protected
for the use for which the waterwzys were developed.

Highest and Best Practicable Treatment and Control Required

Notwithstanding the water quality standards contained herein,
where a higher standard can be achieved, the highest and best
practicable treatment and/or centrel of wastewaters, activities
and flows shall be provided so as to maintaln dissolved oxvgen at
the highest desirable levels and overall water quality as goed as
possible, and water temperatures, coliform bacteria cencentrations,
dissolved chemical substances, toxic materials, radicactiwvity,
turbidities, coler, odor and other deleterious factors at the
lowest desirable levels. Such policy to apply not only te existing
wastewater sources but to future wastewater sources as they may
develop, and for such other streams not listed herein.

Antidegradation of State Waters

Waters whose existzing quality is better than the established
standards as of the date on which such standards become affective
will be maintained at their existing high guality. These and other
waters of [daho will not be lowered in quality unless and until it
has Yeen affirmativelv demenstrated to the Department and the Federal
Enviranmental Protection Agency that such change is justifiable as
a result of necessary economic or social development and will not
interfare with or become injurious toc any assigned uses made of, or
cresently possible in, such watsrs. This will require that any
indusctrial, publlc or private project or development which would
consriture a new sourca of water pollution or an incressed source
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of water pollution to high quality waters will be required, as
part of the initial project design, to provide the highest and
best degree of wastewater treatment available under existing

- technology, and, since there are alsoc Federal standards, these
wastewater treatment requirements will be developed cooparatively.

RESTRICTIONS ON THE DISCHARGE OF SEWAGE AND INDUSTRIAL WASTEWATERS AND
HUMAN ACTIVITIES WHICH AFFECT WATER QUALITY IN THE WATERS OF THE STATE

A, No wastewaters shall be discharged and no activities shall be
conducted in such a way that said wastewaters or activities either
alone or in combination with other wastewaters or activities will
violate or can reasonably be expected to violate the water quality
standards contained herein,

B, ‘It is noted that from time to time certaln short~term activities
which are deemed necessary to accommodaze essential activities
and protect the public interest may be authorized by the Depart-
ment under such conditions as the Department may prescribe, even
though such activities may result in a reduction of water quality
below the standards contained herein.

MAINTENANCE OF STANDARDS OF QUALITY

A.  The degree of sewage or wastewater treatment required to restore
and maintain the standards of quality shall be determined in each
instance by the Board and shzll be based upen the following:

1. The uses which are ot may likely be made of the receiving
stream.

2. The size and naturs of flow of the receiving stream.

3. The quantity and quality of the sewage or wastewater to
be treatad.

&, The presence or absence of other sources of water pollution
on the same watershed,

B. The water quality standards are subject teo revision (following
public hearings and concurrence of the Administrator of tha FPA)
as technical daca, surveillance programs, and technological advances
make such revisions desirable. Further, public hearings for the
purpose of reviewing water quality standards shall be initiated in
accordance with Title 67, Chapter 52, Idzho Cede.

C. Established watar quality standards shall not be applicable in the
receiving waters within the mixing zone of limited size adjacent
to and/or surrounding a wastewater discharge cutfall as defined
by specific mixing zone boundaries. Aesthetic values of receiving
watars shall be protected irvespective of mixing zone boundaries.
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Recelving water quality outside the mixing zone will be maintained
at water quality standards contaiced herein, or existing water
quality levels, whichever 1s higher.

D. In the application of the use classification, the most stringent
criterion of a multiple criteria shall apply.

E. Sample collection, preservation and analytical procedures to
determine compliance with these standards shall conform to the
procedures prescribed by the latest edition of Standard Methods
For The Examination g£ Water And Wastewater, and other superseding
methods published by the Department following consultation with
adjacent states, and the concurrence of the Environmental Frotection
Agency.

WATER USE CLASSIFICATION

The designated use(s) for which the waters of the State are to be
protected shall include, but not necessarily limited to domestic and
industrial water supply, irrigation and stock watering, recreation
and/or aesthetic qualities. (See appendix, USES TO BE PROTECTED.)
Recrearional waters are further divided into two classes: (1) primary
contact, and (2) secondary contact. Primary contact recreational waters
{Class A) are for uses where the human body may come in direct contact
with the raw water to the poinft of complete submergence. The raw water
may be accidently ingested and certain sensitive organs such as eyes,
ears, nose, etc. may be axposed to the water. These waters may be used
for swimming, water skiing, skin diving, support and propagation of
fish, aquatic and semi-aquatic life, and other forms of wildlife.

Primary contact recreational watsrs sre further divided into sub-classes
Ay and A9, Class Aj is restricted to lakes and impoundmerts in which ex-
ceptionally high water quality exists. Waters of all lakes and impound-
ments shall be class A1 unless otherwise excepted. In the instances where
a flowing stream is classifiad and subsequently becomes an impoundment,
that impoundment shall carry the same classification as the flowing stream.’
Class Ap includes the remainder of the primary contact recreational waters.

Secondary contact racreational waters {(Class B) are for uses in which
the raw water supplyv is suitable for support and propagation of fish and
other aquatic and semi-aquatic life, and other forms of wildlife., These
waters may be used for boating, wading and other activities where inges-
tion of the raw water is not probable.

Watars eclassified as excepted (Class E) are waters in which, due to
natural acdfor man-made cause, the quality is not compatible with
recreationzl uses. These waters are protected for the use(s) specilfied.
The numerical value of the various parameters for specific Water Quality
Standards contained hersin under Section VIII shall apply to all Class E
warers unlass an alternats value for a given parameter is specified in
Section IX for the waters under consiceration.
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VII.

Natural tributaries to the stream reaches are classified as primary
recreational waters, Class Ay, unless otherwise specified. Waterways
dafined as a point source in Section 502(l4), Public Law 92-500, are a
means of conveyance for waters with no use classification. Canals and
other man-made waterways excluded as a point source are protected for
agricultural uses and aesthetic qualities and may be protected for other
uses when specified.

In the instance where a flowing stream 1s classified and subsequently
becomes an impoundment, that impoundment shall carry the same classifica=
tion as the flowing stream. The criteria established for the various
use-classifications may be modified by the Administrator for limited
periods when receiving waters £all below thelr assigned water quality
standards due to natural causes or if, in the opinion of the Administrator,
the protectien of the overall interest and welfare of the public requires
such a modification.

GENERAL WATER QUALITY STANDARDS FOR W TERS OF THE 'STATE

The following general water quality standards will apply to waters
of the State, both surface and underground, in addition to the water
quality standards sat forth for specifically classifisd waters. Waters
of the State shall not contain:

A, Toxic chemicals of other than natural origin in concentrations
found to be of public health significance or to adve"selv affact
the use for which the waters have been classified.”

B. Deleterious substances af other than natural origin in concentrations
that cause tainting of edible species of fish or tastes and odors
to be imparted to drinking water supplies.

c. Radipactive materials or radioactivity cther than of natural origin
which

1. Exceed 1/3 of the values listed in Column 2, Table II,
Appendix A, Idaho Radiation Control Regulations as adoptad
by the Board on May 9, 1973.

2. Exceed the concentrations specified im the 1962 U. S. Publice
Health Service Drinking Water Standards for waters used for
domestic supplies.

% Guldes such as the Watvr Cuality Criceria published by the Stats of California
Water Quality Control Board {(Seccnd Edition, 1963} and more recent research
papers will be used in evaluating the tolerances of the various toxic chemicals
for the use indicared.




3. Have a demonstrable effect on aguatic life,

The concentration of radioactive materials in theses waters
shall be less than those required to meet the Radiatilon Protection
Guides for maximum exposure of critical human organs recommended
by the former Fedsral Radiation Councill in the case of foodstuffs
harvested from these waters for human consumption.

D. Floating or submerged matter not attributable to natural causes.

E. Excess nutrients of other than natural origin that cause visible
slime growths or other nuisance aquatic growths.

F. Visible concentrations of oil, sludges deposits, scum, foam or
other materizl that may adversely affect the use Indicated,

G. Objectionable turbidity which can be traced to a man~made source.
VIIL.SPECIFIC WATER QUALLTY STANDARDS
No wastewaters shall be discharged and/or no activity shall be coanducted
in waters of the State which either alone or in combination with other waste-
waters or activities will cause in waters of any specified reach, lake or
impoundment, or in general surface waters of the State

A, The organism concentrations of the cecliform group

1. In waters of lakes and impoundments (Aj), except the following,
which are classified as 4p waters:

American Falls Reservoir R.M. 738.0 to R.M. 714.0
Laka Walecott

Milner Lake R.M. 675.0 to R.M. 6840.0
Murtaugh Lake R.M. 690.0 to R.M, 675.0
Crane Fzalls Resarvoir

€. J. Strike Reservoir R.M. 514.0 to R.M, 492.0
Lake Lowell

Brownlee Reservoir R.M. 338.0 to R.M. 285.0
Oxbow Raservoir R.M., 285.0 to R.M. 273.0
Hells Canyen Reservoir R.M. 273.0 to R.M. 247.0
a. Tetal colifnra concentraticns where associzted with a

fecal scurce(s) to exceed a geometric mesn of 50/100 ml.,
nor shall more than 20 percent of total samples during
any 30-day pericd excead 200/100 ml. (as determined by
multiple~tube fermentation or membrane filter procedures
and based on not less than 5 samples for any 30-day
period).
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B.

Fecal coliform concentrations to exceed a3 geometric mean
of 10/100 ml., nor shall more than 10 percent of total
samples during any 30-day period exceed 20/100 mwl,;

or greater than 50/100 ml. for any single sample.

* Coliform criteria for shoreline waters shall conform with

that of Class A; waters. OShoreline water waters shall be
defined as the 100 feet of water surface as measured from the
shoreline.

In waters protected for primary contact recreation (Aj)

a.

Total coliform concentrations where associated with a

fecal source(s) to exceed a geometric mean of 240/100 ml.,
nor shall more than 20 percent of total samples during

any 30-day peried exceed 1000/100 ml. (as determined by
multiple~tube fermentation or membrane filter procedures
and based on not less than 5 samples for any 30-day period).

Fecal coliform concentrations to exceed 2z geometric mean

of 50/100 ml., nor shall more thanm 10 percent of total
samples during any 30-day period exceed 200/100 ml,; or
greater than 500/100 ml. for any single sample.

In waters protected for secondary contact recreation (B)

a.,

Total coliform concentrations where associzted with a fecal

source(s) to exceed a’geometric mean of 1000/100 ml., nor
shall more than 20 percent of total samples during any

30-day period exceed 2400/100 ml. (as determined by multiple-
tube fermentation or membrane filter procedures and bassad

on not less than 5 samvles for any 30-day period).

Fecal coliform concentrations to exceed a geometric mean

of 200/100 ml., nor shall more than 10 percent of total
samples during any 30-day period exceed 400/100 ml.; or
greater than 800/100 ml. for any single sample.

Dissolved Oxygen

1.

Z
Z,

The DO concentration to be less than 6 mg/l or 90 percent of
saturation, whichever is greater.

The DO standard shall apply to 2ll flowing waterways.

The DO standazd shall apply to the wats
lakes and reservoirs except as a2xcluded

a.

g of a1l neaiural
below:

T

In depths of water less than 100 fest in natural lakes
or raservcirs, the bortom 20 percent of watar depth shall
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be excluded from application of the DO standard, 1In
water depths greater than 100 feet, the bottom 20 feet
of water depth shall be excluded for application of the
DO standard,

b. Waters below a thermocline in stratified lakes or impound-
ments shall be excluded from application of the DO standard.

c. No wastewaters shall be discharged and/or no actlivity shall
be conducted in waters excluded by a. and b. above, which
either alone or in combination with other wastewaters or
activities will cause the DO concentration in these waters
to be less than 4 mg/l,

3. Motwithstanding exclusion of a. and b. above, the DO standard
shall always apply to the top two feet of any lake or reservoir.

Hydrogen Ion Concentration (pH)

The pH values to be outside the range of 6.5 to 9.0. The induced
variations shall not be more thanm 0.5 pH units.

Temperature

1. Any measurable increase when water temparatures are 669F or
above, or more than 29F iacreass other than from natural
causes when water temperatures are 649F or less {unless
otherwise specified).

2. Any increase exczeding 0.3°F due to any single source, or 2°F
due to all sources combined,

For purposes of determining compliance, a "measurable
increase” means no more than 0.5°F risas in temperature of the
receiving water as measurad immediately outside of an estap~
lished mixing zone. Where mixing zone boundaries have not been
defined, cognizance will be given to the opportunity for admix-
ture of wastewater with the receiving water.

3. Any measurable increase when water temperatures are 68°F oy
above, or more than 2°F increase other than from natural causas
when the water temperatures ars 66°F or less in the following
waters:

a. The main stem of the Snake River from the Orezon-Idahao
border (R.M. 407) to the interstate line at Lewiston,
Idaho (R.M. 139),

rom Coeur d!

rdar.

L7

4lana Lake outlat to the

({7
"

b. Tha Spokane Riv £
Idaho-Washington bo
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IX.

c. The Palouse River from Princeton to the Idaho-Washington
border.

d. The Pend Oreille River from the Pend Oreille Lake outlet
to the Idaho-Washingten border,

Turbidity

The turbidity other than of natural origin to excead 5 Jackson
Turbidity Units (JTU)., Whenever the receiving water is greater than
5 JTU, due to conditions other than those caused by man, then no
discharge and/or activity either alone or in combination with other
wastewater or activity shall cause an increase of more than 5 JTU.

Tatal Dissolved Gas

The total concentration of dissolved gas shall not exceed 110
percent of saturation at atmospheric pressure at the point of sample
collaction due to non-natural cazuses. (In compliance with this
standard Yaragraph C, Section III, General Requirements shall apply.)

SPECIFIC WATER QUALITY STANDARDS FOR CLASS E WATERS

Specific water quality standards contained herein under Secticn VIII shall
apply to all Class E waters except as enumerated in this Section.

A

No wastewater shall be discharged and/or no activity shall be conducted
which either alone or in combination with other wastewaters will cause
the organism concentration of the coliform group in waters of the

South Fork Coeur d'Alene River, Mullan to Enaville, or Paradise Creek,
upper reaches to State line,

1. The tetal coliform concentrations where associzted with a fecal
sourca(s) to excesd a geometric mean of 240/100 ml., ner shall
more than 20 percent of tetal samples during any 30-day period
exceed 1000/100 ml. (as determinad by multiple-tube fermentaticon
avr membrane filter procedurss and based on not less than 5 samples
for any 30-day period); or greater tham 2400/100 ml. for any
single sample.

2. The fecal colifcrm concentrations te excsed a geometric mean
af 30/100 mi,, nor shall more than 10 percent of total samples
during any 30-day period excsed 200/100 ml.; or greater than
500/100 ml. fcr any single sample.

ed znd/or nc activity shall be conductad
which eilther alone or in combinaticn with other wastewaters will cause
the DC concentration Lo be less than 75 percent of saturation in waters
cf Paradise Creek, upper reaches to the State line,

lio wastewazers shall be discharg
a
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The sctares are responsible for the monitoring of and reporting data for interstate streams
which include most tributaries to the major rivers.

3. *ARAMETRIC COVERAGI:

The parametric coverage for the stations in the NWQSS network is shown on Table 2. At the present time there
is some discrepancy among the various agencies’ parametric coverage; however, negotiations are presently under-
wyay tu develop a uniform parameter package. Station parameters covered by this report include a selection of
those constituentcs which are, 1. considered significant in ambient station analysis and/or, 2. collected at
cach HUQSS scation in the river basin under consideration.

4, ReGION 10 WATER QUALITY CRITERIA:
Puramerer Criteria Level/Units © Environmental Tmpact and Referance
Tewperature 20°C (68°F) MAX To preteect growth and migration routes of salmonids
* (Federal Water Pollution Control Administration (Fueca),
Water Quality Criteria, 1968).
Bissolved Oxygen 6 mg/1 MIN For good growth and the general well-being of trout,
90% SaT MTH salmon, and other species of cold water aquatic life,
DO concentrations should not be below 6 mg/l (FWPCA,
Water Quality Criteria, 1968). In addition, state
water quality standards normally require 90% satura-
tion for dissolved oxygen (Idaho and Oregon).
Dissolved Gas 1107 SAT MAX To prevent fish fatalities by "gas bubble disease", in

which dissolved gases in their circulactory system come
out of solution to form bubbles (emboli), which block
the flow of blood through the capillary vessels (Eavi-
ronmental Protection Agency, Quality Criteria for
Water, 1976).
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Farameter

Tucbidity

Criteria Level/Units

6.5 MIN
B.5 MAX

25 JTU MAX

Environwmental Impact and Reference

The pH range of 5 to 9 is not directly lethal to fish.
llowaver, the toxicity of several common pollutants is
markedly affected by pll changes within this range,

and increasing acidity or alkalinity may make these
poisons more toxic. ' Therefore, a pl rvange of 6.5 to
9,0 is desirable to protect freshwater aquatic lifle
(EPA, Quality Criteria for Water, 1976). 1In primary
contact recreation waters, the pl should be within the
range of 6,.5-8.3 (except when due to natural causes)
ro prevent the posgsibilities of eye irritacions in
humans (FPWPCA, Water Quality Criteria, 1968). State
pll standatds range from 6.5 to 9.0 for Idaho and 6.5
to 8.5 for Oregon and Washington. In light of the
above information, our criteria has been set at 6.5

to 8.5,

Most state standards have a turbidity standard of '"not
to exceed 5 JTU over background or nmatural conditions™
This is rather ambipguous as to what '"backpround or
natural conditions' are. Also, this type of standard
does not relate to the fishable/swimmable concepc,
Excessive turbidity reduces photosynthesis by aquacie
plant life and damages the spawning grounds of fish and
habitat of aquatic dnvertebrates. Buck (1956) cbservad
that maximum production in hatchery ponds and reservoirs
?;culred vhere Lh% average, turbidity was less than 25

..... L Y

JTU " (FWPCA, Water QuallLy Crlterla, 19685,
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Parameter

Phousphorus

Hitrate Nitrogen

Anmonia Hitrogen

Criteria level/Units

Tocal 0.05 mg/1-P

Total 0.15 mg/1-P0y
Ortho 0.025 mg/1-p
Ortho 0.075 wg/1-r0y
Diss. Ortho 0,01 mg/1-D

0.30 mg/1-M
1.33 mg/1-N0q

Unionized 0.02 mg/1-H
Total 0.20 mg/1-H
Total 0.26 mg/]—NHA

Lnvironmental Impact and Reference

Limited studies made to date indicate that different
specles of algae have somewhat different phosphorus
requirements, with the range of available phosphorus
usually falling between 0.0l and 0,05 mg/l as P. At
these levels, when other conditions are fEavorable,
blooms may be expected. While there is no set rela-
tionship between total and available phosphorus (be-
cause the ratio varies with season, temperature, and
plant growth), the total phosphorus is governing, as
the reservoir supplies the available phosphorus. A
desirable guideline for total phosphorus is 0.05 mg/l
as P where streams enter lakes or reservoirs (FTWPCA,
VWater Quality Criteria, 1968). The other criteria
levels for different units and forms of phosphorus
have been determined by unit converslon and relation—
ships found between the phosphorus forms in Region 10,
The other forms of phosphorus are used only as indi-
cators when data for total phosphorus is lacking.

Mackenthum (1965) cited results indicating that inor-
ganic nitrogen at 0.30 mg/l and inorganic phosphorus

at 0,01 mg/l, at the start of an active growing season,
subsequently permitted algal blooms (FWPCA, Water Qual~
ity Criteria, 1968).

The amount of unionized ammonia is very much dependent
upon pl, temperature, and concentration of total ammonia.
A maximam level of 0.02 mg/l as unionized ammonia is
recommended to minimize toxicity to freshwater aquatic
life (EPA, Quality Criteria for Water, 1976). Concen-
trations of total awmmonia above 0.20 mg/l as N are indi-
cative of organic pollution (Klein, River Pollution 1.,
Chemical Analysis, 1959).
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Parameter

Racteria

Dissolved Solids
Condnccivicy

Boron

Criteria Level/Units

Total Coliform 1000/100 ml
Yecal Coliform 240/100 ml

s 500 mg/l
Cand, 750 umho/cm

750 ug/l

Environmental Impact and Reference

Total and fecal coliform ave microbioclogical indicators
used to determine or indicate the safety of water for
drinking, swimming, and shellfish harvesting., A [fecal
coliform log mean of 200 per 100 ml for bathing waters
and 14 per 100 ml for shellfish harvesting waters is
recommended by Quality Criteria for Water, LEPA, 1976,
State standards range from 240 total/50 Feecal per 100
ml for primary contact recreation in Idaho, 1000 total
per 100 ml in Oregon for general beneficial use, and
1000 total per 100 ml in Washington for Class B general
recreation. From the above discussion, the suggested
eriveria level based on general recreation is 1000 per
100 ml for total coliform and 240 per 100 ml for fecal
coliform.

liigh levels of dissolved solids are a hazard for irvi-
gation water. A maximum level of 500 wg/l is indicated
for water from which no detrimental effects will usu-

ally be noticed. Tor domestic water supply, the maxi-

-mum level is 250 mg/l (EPA, Quality Criteria for Water,

1976). A relationship exists between dissolved solids
and conductivity where total dissolved solids = .6 to
.8 times che conductivity,

For long term irvigation, a maximum level of 750 ug/l
iz recommended for sensicive crops (EPA, Qualicy Cri-
teria for Water, 1976).
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Parumerer

Bonthiic lnver-—
tebriate Biomass

Chlurophyll a

Species Diversicy

Criteria Level/Units

3 wg/l
3-20 wp/l
20 mg/l

<1 polluted
1-3 moderate pollution
>3 unpolluted

Environmental Impact and Reference

Is a measure of the standing crops of the benthic
fauna, Typical responses of the standing crop to
environmental stress are:

Stress Standing Crop Response
Toxic Substance Reduce
Severe Temperature Variable
Alrerations
S5ilc Reduce
Inorganic Nutrients Increase
Organic Nutrients Inerease

(high 02 demand)
(EPA Biolopical TField and Laboratory Methods, 1973.)

Oligotrophic

Mesotrophic

Eutrophic

(Vollenwelder, Dr. R.A,, Water Management Research,
Scientific Fundawentals of the Eutrophication of Lakes
and Flowing Warers with Particular Reference to Niltro-
gen and Phosphorus as Factors in Eutrophication, DAS/

CS1/68.27).

The species diversity index reflects the response of
the benthic macroinvertebrate community to pollutional
stress (Wilhelm 1970).
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Heavy Hetals Toxicicy

Horal Criteria Level Environmental Impact Reference
Candmivin 30 ug/1l Aguatic life protected in hard water 1

3 ug/l Bgps and larvae of salmon in hard wacer
Chrdsmium 50 up/l Mixed aquatvic populations protected 1
Copper 20 ug/1l 96 hour TLggy to Chinook salmon in soft water was 31 ug/l 2

at hatch and 18 ug/l at 1 month old
Luad 30 ug/l Aquatic life protected 1

Herenry 0.2 ug/l Selected species of fish and predatory aquatic organisms 1
protected

Zinc 100 ug/l 96 hour TLgp to Chinook salmon in soft water at 1 month 2
old
B ug/l Algalcidal concentration for Selenastrum Capriconutum 3

References:

1. EPA R3.73.033, Ecolopical Research Series, Water Quality Criteria 1972, U.S. Government
Pripncing Office, 1973.

2. EPA, Qualicy Criceria for Water, 1976.

3. Graoen, et., al., Report ro Region X on the Results of the Spokane River Algal Assays,
1973,

4. Wilhelm, J.L. 1970, "Range of Diversity Index in Benthic Macroinvertebrate Populations™
JWPCE, 42(8); R221-R224,



Pentivide Toxicity

T following eriteria levels are yecowmended

vriteria tor Water, 1976).
Aldrin
Dieldrin
Chlordane
nor
Endrin
Heptachlor
Lindane
Malathion

Parachion

Criceri

to protect the freshwater agquatic life (EPA, Qualitry

.4 Level

003
003
.010
001
.00
(1Y
010
.100

040

ug/l
up /1
up/l
ugp /1
up /1
ap/ L
up /1
ag /1

ug /1
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