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Hater Pollution Contrel
Report on Middle Sneke River

{Adrian to Farewell Bend)

Introduction

A study of the middle Snake River from Adrian to Farewell Bend, Cregon,
was completed by the Oregon State Sanitary Authority and the Idaho State Depart-
ment of Health with the cooperation of the United States Public Health Service.

The Snake River is the state border between Idaho and Oregon throughout
most of this section. The Boise River-8%, Payette River-237%, Malheur River-less
than 2%, and the Weiser Riveg-Q% (Owyhee River is mnot gaged) comprise the Snéke
River at Weiser.based upon the mean annual flow and are tributaries to the Snake
River in this sectiom.

The Snake River is a relatively shallow stream estimated to averdge 4 to
6 feet deep. The velocity is estimated to be about 2 feet per secopd during mean
flows 2nd has a channel width varying considerably but more frequently 300 to 400
feet.

The land throughout this section is heavily irrigated. The river has a
normal high spring runoff and normal decreased flows in July and August (based
on the Weiser Station), but the peak discharge normally only slightly doubles
the mean water year flow. Some 10 hydroelectric projects are above this section
on the Snake River,

A comparison of the mean values of 37 mineral analysis of samples
collected from August 11, 1911, to August 14, 1912, at the power house, 1 mile

(2)

below Weiser with the mean of 1l samples collected monthly except for



Survey Objectives

Prior to the survey, objectives were outlined by the States of Idaho and
Oregon to focus survey information to be of maximum value in (1) establishing
water quality objectives, (2) defining existing pollution problems and (3) estab-
lishing minimum treatment requirements in regard to municinalities and industries.

. OBJECTIVE (1): Augment the basic data collected on the Snake River system.

Status (1): River surveys were completed on August 22-24, 1961, and
Janvary 16, 1962, and supplemented with municipal and industrial plant surveys.
Existing and special survey data has keen sﬁpplemen?ed with mineral analysis ana‘
sanitary data célleéted'ﬁonthly ffsé.August, 1560,'to Jﬁly, 1962, and éuarterly
since that time at the ‘Malheur River and Snake River stations. The stations used
in the survey are listed in the'Appendix by river miles.

OBJECTIVE (2): Collect basic bioclogical data on the main stem of the Snake River

and rivers tributary to the Snake River.

Status (Z): Basic data was collected and a bioclogical report was com-
pleted. (See Appendix). The biological data has been supplemented by many

separate surveys znd observations made in collecting routine samples.

OBJECTIVE (3): Evaluate the existing industrial wastes loading to the basin.

‘ Status (3): The municipal and industrial waste loadings have.been
evaluated in terms of location and opulation equivalent, etc., where such
information is available. See Tables A and B, pages 9 and 10.

OBJECTIVE (4): Assess the present public use of these waters relstive to water

quality requirements.

Status (4): The predominate use of water appears to be irrigatiom. How-

ever, in this particular section the streams would be more closely classified as
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return channels for irrigated lands.

The highest water quality requirement is for municipal supplies. Munici-
pal use has been suggested (Ontario) but the hardness and other qualities {algae)
are deterrents to use for this puirnose.

Recreatior. has the second water quality requirement. Farewell Bend State
Park in Oregon a2l an area below Weiser are developed or are being developed for
Tecreational purposes. Backwater of Brownlee Dam, which extended into this study
section, has increased recreational use and more utilization can be expected.
Boating and water skiing activities are increasing each jear throughout the study
area. Boat dockts and shore 1nsta11atlons are being built by comnunities and
organlzatlons Lo promote recreational use of the river.

Special water quality requirements which are not common to municipal and

recreational uses must be applied to agricultural and industrial supplies.



10.

11.

12.

13.

Results and Conclusions of Study

The bacteriologizal quality as measured by M.P.N. samples does not meet
standards recomrended for recreational use.

The bacteriological quality occasionally does not meet recommended standards
of raw water quality for water treatment plants. (&ppendix F, 1)
Settleable and soluble solids discharged to the river create objectionable
sludge deposits and bacterial slime growths.  These problems are the most

pronounced below the cities of Nyssa, Ontario and Payette.

 The Snake Rivar as it enters the study area is nutrient rich and supports

ébundant biological and algae populations.

Irrigation return waters are one of the prime séurces of nutrients.

Phosphates are suggested to be the limiting factor in algae production.

Algae produce such quantities of oxygen during the day that at the time and

at the points sampled, there was sufficient dissolved oxygen present to satisfy
three times that required by the five-day B.0.D. present at the. stations.
Experience has shown that primary treatment will not remove sufficient
nutrient, i.e. phosphates, to materially change the physical, chemical, or
visual character of the stream, unless the stream character is changed up-

Stream.

Algae, as they die, add materially to the organic load (oxygen demand) of the
stream.

Oxygen deficiencies may be expected in the depths of the Brownlee pool due in
part to the settling and decay of algae loads.

Settleable solids must be removed to prevent objectionable bottom deposits.
Winter B.0.D., loadings are higher than summer loadings.

The dissolved oxygen content during the summer run increased from 70% satura-
tion at Adrian to 120% saturation at Weiser. A diurmal oxygen sample at
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14.

Adrian was 80.5% and at Weiser 767 of the oxygen saturation value. As
suspected, the pH dropped significantly at both stations at night. This seems
to verify the role played by algae in this river system section.

Additional studies and research on the Snake River system should be undertaken
and should include basic data relating to the quantity and quality of returmn
irvigation waters, including such components as phosphates, sodium and coli-
form‘bacteria. Attemnts should also be made to determine phosphorous and

nitrogen availability relative to algze production.
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TABLE A

Major Oregon Municipal and Industrial Waste Discharges to the Snake

River System

Flowid Treatment or E.E.
Name Location MGD £ ason Pretreatment (B.0.D.) River Mile
Cre-Ida Ontario 2.9 Summer Partial Screen 135,000 Snake-383
Winter " 1 160,000
Idaho Canning Nyssa 0.5 Summer - Partial Screen 31,000 Snake-388
Amalgamated Sugax Nyssa 11.0 Winter L " 290,000

(1) Main Outfall Snake-389

(2) Carrier plus Snake~-309

{3) Lime Cake Snelke-3S0

Pioneer Meat® Ontario All Septic Tank 60* Snake-371
Hawley Meat Vale 411 " " 60%® Snake-367
Malheur-18

Hoplins Wholesale Meat Nyssa All Septic Tank 30 Snake-380

bitch-3
Treasure Valley Meat Nyssa All Septic Tank & 30% Snake-382
Drain Field Ditch-7

Ontario Meat Ontario All Septic Tank 60 Snake~367

Ontario Municipal N.W. Ontario 2.0 All 2-Cell Lagoon 1250 (6000)%* Snake~367
. Malheur-1%

Nyssa Municipal E. Nyssa 0.79 All Primary 3100 (3670) Snake-389
Vale Municipal E. Vale 0.35 Partial 2-Cell iagoon 0-1000 (1764) %% Malheur-18

% P,E. Cows-50; Hogs-20 less 30% for pretrestment
#% Estimated where not available
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TABLE B - Idaho Municipal end Industrial Waste Discharges to the Middle Snake River System
{Exclusive of Boise River - Previous Report)

Treatment or B.E.
Mame Location Flow MGL Season Pretreatment (BOD) River Mile
Marsing B
Municipel Marsing 0.07 All - None 500 Snake 424
Homedale . E. A
Imiciral Homedale 0.10 All Septic Tanks 1,030 Snake £13
Fruitland . 0.09 (Winterx)
Municinal Teuitland 3.90 (Summer) All None 800 Snake 360
Municinal Enmett 7.0 (Summer) All -Hone 3,700 Payette 20
o . Snalie 36

New Plymouth N.E. HFew 0.03 (Minter) ngette Jlg
Municinal Plymouth 0.76 (Summer) 411 Seatic Tanks €30 Dr. Ditech 2
Payette N. V. 0.44 (Winter) Snake 365
Municipal Payette 2.0 (Sumner) All Primary 2,000 Payette 1
Veiger . 0.45 (Wintey)
Monicisal Weiser 2.5  (Summer) All Primary 2,000 Snake 351
Welles-Davies
(Mezt Pacliing) Payette : Snal-e 255

and (Common 0.02 All "None 6,000 Payette 2
Mosier Rendering Sewer)
Com»any
Idaho Canning Sunmey Snalke 365
Comsany Payetisz 0.70 (30 Days)- 40 Mesh Screen 60,000 Payette g
Gem Canning Summex Screen 50,000 Snake 365
Company Emmett 0.6G8 (30 Days) Payette 30
Fruitland Summer
Canning Assoc. Fruitland 0.65 (30 Days) Pariial Screen 52,000 Snake 369
Cambridge 0.12 All Septic Tanks 350 Snake 352
Municival Weiser 44,
Council Snake 252
Municipal 0.15 All Septic Tanks 550 Weiser 65



1.

Yater Quality Objectives for the
Snake River Section

Reduce the bacteriological loading to a level accepted for recreational use

and public water supply, although return irrigation waters may necessitate

adoption of an altermate standard.

Provide for treatment and the disposal and dispersal of treated wastes such

that they will not cause:

(a)

(o)

()

@

(e)

The formation of appreciable béttom or siu&ge deposits“of the formafion
of any organic or inorganic deposits deleterious to fish or related
forms of aquatic life or injuriOué to public health, recreatiom, agri-
culture or industry.

Objectionable discoloration, turbidity, scum, oily slick or floating
solids, or coat the aquatic life with oil films.

The development of bacterial slimes or other growths having a deleter-
ious effect on stream bottoms, fish or related forms of aquatic life, or
which are injurious to health, recreation, agriculture or industry.

The dissolved oxygen content of the waters to be less than five (5) parts
per million, and the hydrogen-ion concentration (pH) of the waters to be
outside of the range of 6.5 to 9.0.

The liberation of dissolved gases, such as carbon dioxide, hydrogen
sulfide or any other gases, in sufficient quantities to be deleterious
to fish or related forms of aquatic life, recreation or other reasonable

uses made of such waters.

To evaluate return irrigation waters and encourage research to further

measure the effect of these waters and determine methods of reducing

minerals and nutrients returned with the waters to the river system.
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Treatment Requirements

The following treatment vequirements are set forth by the States of
Idaho and Oregom for municinalities and industries in this section of the Snake
~

River.

Municinalities: (Treatment)

Municipal sewaze treatment plants with effluents discharging to the
Snzke River shall comply with a biochemical reduction of 35% and a suspended
solids reduction of 55% with chlorination of the effluent from mechanical treat-
ment piants. Waere recreational use is made of dovnstream waters a higher degree
of treatment shall Le required,

Tuxrther studies méy reveal the necessity for complete treatment for
water quality and nutrient reduction and chlorination of 211 domestic sewage
effluents discharged to the recelving watetrs.

Industrial Wastes: (General)

Vherein possible it is requested that industries initiate in~plant
controls to minimize waste loads discharged to the public waters. Such in-plant
devices may include separation and direct discharge of unpolluted cooling waters,
senaration and separate treatment of strong wastes, dry cleanup, screems on
drains, and automatic turnoff om washdowm hoses.

Industrial Wastes: (Treatment)

Removal of suspended and settleable solids and floating matexial equiva-
lent to that removed by a 20 mesh screen and effective settling.

Meat packing and slaughter houses shall osrovide for separate collection
and disposal of blood from the killing floor and pazunch manure, The remaining
waste flow shall receive the equivelent of wrimary treatment with effective

disinfection of the effluent.



Potato and onion packing houses shall provide adequate sedimentation
prior to discharge to the public waters or municipal sewer system.

Bacteria slimes are more of a problem during the summer months since
they tend to interfere with irrigation and recreational use. Industrial wastes
having a high organic dissolved and finely suspended solids content produce these
bacteria slimes. These wastes also tend to create an environment favorable for
the multiﬁlication of coliform bacteria which present a health hazard to recrea-
tional use of the stream. For this reason those industries which have this type
of waste and operate during the summer should be encouraged to develop a land
disposal method for their waste flow.

Domestic Sewage from Industrial FPlants:

Domestic sewage shall be maintained separate from industrial wastes
unless the treatment provided includes adequate disinfection, and the approval

of the appropriate state agency is obtained to combine the wastes for treatment.
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Discussion

The Snake River receives sufficient wastes from municipal, industzrial
and return irrigation water scurces to provide nutrients for the highly developed
algal growth observed on the surveys.

From the data collected it is observed that the oxygen levels are gener-
ally good. The diurnal fluctuation drops the oxygen level to the 677 mg/L range
at some sampling points and tributary streamé. The diurnal fluctuation (ex.
Ontario 8.4 to 6.3 mg/Ll) appears to be greater than the influence of any waste
introduced. |

The blochemical oxygen demand throughout the entire river section is
consideréd to be relatively high. The presence of decaying algae appears to be
the primary factor in the high organic loading values.

Very high levels of NO3, NH3-N and 20, indicate nutrient rich waste
waters presumed predominately caused by irrigation return waters.

Figure I, at the top, graphically shows the 5-day B.0.D. Ioadiné in
pounds per day at the Snake River sampling points. The B.0.D. loading increases
300% from Adrian to Weiser, which also illustrates that the increase is general
rather than a point source increase caused by a single industry or municinality.
Samples collected in the January period do indicate an increased B.0.D. effect
from Nyssa to Ontario which is presumed to be caused by the Amalgamated Sugar
Company at Nyssa. From long term samples it is estimated that the ultimate
B.0.D. increased from 2.3 at Nyssa to 5.7 mg/L at Ontario. The January B.O.D.
-5 loading is significantly higher than the August loading.

Figure I, middle, illustrates the oxrganic loading at sampling points on
the Snake River and tributary streams in pounds of BOD-5 per day per C.F.S. The

Boise River and the Malheur River had loadings significantly higher than the
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other sampling »oints.

From Figure I, tottom, it canm te seen that the M.P.N. velues ave high
and fluctuate. A significant increase occurs beleow the Ontario sempling noint.
The values at Weiser from Sentember 1060 to July 13(1 varied from an M.P.N.
value of 690 to 79,202 vith a mean of 10,700 coliforms pe¥x 100 ml.

Fimure I, bottom, illustrates also the general climb in dissolved oxygen.
The nercent saturation increased from 70% at Adrian to 120% saturation at Weiser
during the August semoling period. The temperature increased during the suﬁmer
about 2 degrees from Adrian to Weiser,

Swecial attention is herein drawm to an evaluation of water guality data
from the Malbheur River because this stream serves as an.integral part of the .
.Owyhee Ixrization Project, Mb;t'of its summer flow results from irrigafion
return waters, part of which are diverted and returned several times before
joining the Smake River at Ontario. Except for matuyxal spnring runoff, the
Malheur River has its peak Flows in July and August when irrigation return waters
from the Owyhee Project are the greatest.

Water quality data from the Mzlheur River sampling station, near its
mouth, show very pronounced parallel veaks of total solids and cations in the
period when irrigation return waters peak; see Figure II. Sodium and chloride
ion curves follow almost exactly the irrigation return water curves, which
illustrates the effect of the return water on the total rTiver water quality.

Sodium and chloride ion concentrations in the Sneke River at Weiser
peaked during October rather than through mid-summer, as was found in the txibu-
tary streams, Figure III. This later peaking of substances is attvibuted to 2
time lag allowing for the impact of irrigation return waters from the whole
upper Snake River Basin to reach UWeiser. There is also a late fall surge of umex-

pected alzal growth in the Snake River following nutrient increases in October.
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Table I illustrates the D.O. and B.0O.D. found in August in the hasin
and compares measured values with calculated values assuming a comstant D.0.-B.0.D.
through the section.

The Boise River enters the Snake River between Adrian and Nyssa. The
Snake River increases in B.0.D. loading 20% by calculation and 507 by measure-
ment from Adrian to Nyssz. From Hyssa to Ontario there is approximately a 30%
increase in B.0.D. loadine. The major contributors of waste in this section
are Idaho Canning Comwany at Nyssa and the effluent from the Myssa municinal
treatment plant. The Payette River enters the Snake River teloy Payette. In
this section the Snske River increases in B.0.D., loading by 30%;20% of the
increase is caléul#ted to e attri@utable to Ore-Ida. The amount of B.0.D. added
by the Mzlheur River is minor, 9.4%.

The Weiser River enters the Snake River at Weiser. The Snake River
between Payetfe and Weiser increased in B.0.D. loading by 30%.

Overall the B.0.D. loading from Adrian to Weiser is increased by 300%.
The dissolved oxygen as shown on Tables I and II also increased., Table Il
illustrates the D.0. and B.0.D. loadinzs found during January in the basin.

The Spake DRiver increased in B,0.D. loading 207 by calculation and 50%
by measurement from Adrian to Nyssa.

From Nyssa to Ontario a 20% increase in B.0.D. loading occurred. The
major contributors were the Amalgamated Sugar Company at Nyssa and the effluent
from the Nyssa sewage treatment plant.

The Snale River increases in the B.0.D. loading by 43% between Ontario
and Pzyette. Three percent of the incwease im B.0.D. loading was attributable
by calculation to Ore-Ida. The Malbeur Rivew contribution was minor.

Frou Payette to leiser the Snzke River increased about 1% in B.O.D.

loading by claculation; however, by analysis of samoles collected, an 8%



reduction in B.0.D. loading is shown to have occurred.

The relationship of phosphate nutiient availability to algzal production
in the Snake River is not clearly understood at this time; however, there are
several observed conditions about this matter which deserve mentioning herein.
Phosphate nutirient is knowm to be one of the absolute requirements for algal
orowth and its overall availability will limit or enhance gross production.

Data from the main-stem Snake River during summer periods did not show
a presence of phosphates equal to the amounts discharged from tributary stresms.
Therefore, it has been'conqluded that phosphates were readily taken up by the
standing‘glgae crop. Table III shows how phosphates added during August Ly the
" Owyhee and Boise Rivers wexe substantially reduced at Nyssa én& below detectable
amounts at Onteric. A similar phosphate reduction occurred between Ontario and
Payette.

Table IV shows an availability of surslus phosphate during the winter
period vhen tlimatic conditions would not support‘higﬁ alzal develepment. Also,
there were »robably phosphates being released to the surrounding waters from
decomposed algae and other orgamics. Notice in Tables ITI and IV that the
phosphate availability at Weiser was double in January ovex that found in
Aupust.

This thole condition points to the fact that phosphates originating in
irrigation waters appavently agsist in nourishing the tremendous alsal growths
found in the Snake River. These growths, in turn, add a substantial B2.0.D.
loading to the stream upon decomposition. Their effect would be particularly

felt where such loadings build up in dowvmstream impoundments.



SHAKE RIVER 8-24-61

Comparison of B.0.D. and D.C. Loadings ot lleasured and Calculated Points

Pounds P.0. Pounds B.O.D. B.0.D. lbs/cfs

Snake River lidles

405 Adrian 152,000 62,000 10.7
5764 cfs
Cuyhee 3921 740 . 247 12.3
20 cfs g ’
139,740 52,247
+32,200. ;11,900 Boise R 391 14.5
= 820 cfs
Sub. Tot. 221,940 76,147 calc. Sub. Tot.
30¢ Nyssa iﬁ41;ooo 92,500 measured 14.
6604 cfs
372 Ontario 327,000 124,009 13.8
6604 cfs
Mzlheur B 3G9 41,330 ~ L 095 52.
19 cfs 4
323,320 124,255
75,600 s 41,700 Payette R 360 12.3
™ 1763 cfs
Sub. Tot. (407,230 166,695\ca1c. Sub. Tot.
i -
358 Payette 351,000 133,350 measured 21.¢
03303 cfs
+12,370 s 54,120 Heiser R 352 16.7
~ 247 cfs
Sub. Tot. 393,370 137,473‘ca1c. Sub. Tot.
A
353 Ueisexw 465,000 190,500 measured 22.0
3630 cis
TABLE I
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SNAKE RIVER 1-16-62

Comparison of B.O.D. zad D.O. Loadings at Measured and Calculated Points

Pounds D.0. Pounds B.C.D. B.0.D. lbs/cis
Snake River Miles
405 Adrian 540,000 37,000 10.2
8528 cis
Ouyhee 391 -+1,190 N\ 460 3.
20 cis 4
541,129 87,969
27,100 s +23,6380 Boise R 391 L. 4
~ 510 cis
Sub. Tot. 565,290 . 110,660‘ca1c; Sub. Tot.
389 Nyssa ¥ 600,000 161,000 measured 17.8
72 Cntario 634,000 200,000 22.1
3058 cfs
Malheur R 3049 +1,910 ~ 1338 50
32 cfs
Sub. Tot. ¢35,°10 250,133 calc. Sub. Tot.
153,000 o 41,800 Payette R. 368 19.3
~ 2162 cfs
Sui:. Tot. 793,910 '241,93%Jcalc. Sub. Tot.
368 Payette ‘£795,000 244,000 measured 21.5
11,250 cis
+25,630 s 3,860 Yeiser R 352 11.3
~ 350 cfs
Sub. Tot. 1:810,600 247,96C, cale. Sub. Tot.
353 UWeiser _ 792,000 225,000 measured 1.5
11,600 cfs
TABIE 1I
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SNARE RIVER 3-24-01

Comnarison of Phosphates at measured and Calculated Points

Snake River Miles

4G5 Adrian
5754 cfs

Crryhiee R 321

lbs!PO4

2.23

+14.2

23 cfs
- 8ub. Tot.
209 Nyssa measured
GC0 cfs
72 Oﬁtario

\‘
e

3,014 calesy , 3,000

Boise R 391

A

/

}
4
1,110

00.0

Sub., Total

Ly
4]
Jea] Lot]

Payette measured

383 cfs

Sul, Total

neasuread

520 cfs

Payette R. 3608

1760 cfs

Hleiser R. 352

1,76% cale.| o 1,715
=
135
. 555 calc.| o,___ 4 420
~
M
3,330

T/BLE 111

- 23 =

247 cfs



SNAKE RIVER 1-16-62

Comparison of Phosphates at leasured and Czlculated Points

Snake BRiver iiles

405 Adrian
8528 cfs

Cuyvhee R 331

20 cis

Sub. Tot.

3C9% Nyssa measured
n
-~

05C cfs

372 Qntario
90530 cfs

Malheur B 369

32 cfs

Sub. Tot.

368 Payette
11255 cfs

135

measured

Sub. Tot.

353 Weiser
11600 cfs

neesured

- 286 -

2,200
4 2004
s
s +1.510 Roise R 301
3,739 calc. 510 cfs
2,250
3,000
41,330~
V4
L 1,280 Payette R 368
(5,760 cale. 2163 cfs
La,wo
y, - 139 Weiser R 252
. 8,379 eale. 350 cfs
5,250
TEBLE IV



LPPEVDIX A

Biological Report
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DESULTS OF A PRELIMINAZY BIOLOGICAL SURVEY
of the
SHAKE RIVER AWD TRIBUTARIES

between
Adrian, Oregon, and Weiser, Idaho

August 22 - 23, 1951

Biological samnles were taien from the Snale River and its tributaries

between Adrian, Oregon, and Weiser, Idaho, supplementary fo 2 chemical and

physical survey designed to jdentify general water qualities and possible sources

of pollution. From the cursory classification of biolosical groups, Table A-l

and Table 4-2, and visual observatlous at each station a few general conclusions

~have been drawn:

i.

&,

All of the streams observed carried excessive loadings of sediments from
irrigation return waters. The Ouyhee, Malheur, and Boise Rivers were out-
standing in this resvect. Also, the addition of agricultural fertilizers

and other nutrients viz irrigrtion rsturn waters is suscected beczuse of
zreat glgal Tlooms in aost areas.

The Snake River carried an excentionally heavy load of alszae in suspension.
Dominant tymes at the time of the survey were Anabaena, Pediastrum, Spirozyra,
Aohanizomenon, Staurastrum, and Anacystis.

The high organic comtent of the Snake River can be expected to deposit in

the storage reservoirs dowmstream vhere, upon decomposition, it will have

a high B.0.D.

The hish ormanic loading of algae in Snake River anpears to exceed by manyfolé
all sources of industrizl and domestic vastes in the study area.

Two zreas of sross orpanic pollution were found. Bacterial slimes blanket

the bottom in both areas:
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a. The Snake River on the Oregon side below the City of Ontarioe.

b. The Payette River below the City of Payette.

Fish types, numbers and distrvibution indicate that all of the waters surveyed
were suitable for maintaining warm water fishes - large and smallmouth bass,
crappies, catfish, bluegills, carp ead suckers.

Undoubtedly the fish nopulations of the Malheur, Weiser, and possibly the
Owyhee Rivers ave limited by high turbidities.

Bottom fauna productivity followed rather closely the nattern of fish produc-

tion. It was generally high in quality and quantity excent for those streams

with higher turbidities and the two zones of bacterial slime growth at Payette

and Ontario. -
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TABLE A-1

AQUATIC INSECTS - SMAKE RIVER SURVEY

August 22-23, 1961

Station Ordex Family Number
Cwyhee River (1) Trichoptera Hydropsychidae 2
(Bwy 201 Br. 1% miles Diptera Chrionomidae 18

north of Adrian) Simuliidase 2
0-22-81 Qdonata Coenzgrianidae 2
Ephemeroptera Baetidaze 1
Mussels 6
'Oligochaetes 6
Bhynchobdellida Glossiphonidae 1
Cuyhee River  (2) Diptera Simuliidae 6
) Chricnomidae 14
(Br. north of Adrian)

. Massels 5

3-22-61
Oligochaetes 13
Ephemeroptera Baetidae 5
Snake River (3) Cdonata Gomphidze 1
Mussels 2
(3 mile above Adrien Snail 1
bridge) Trichoptera Hydropsychidae 3
£-22-61 Ephemerontera Coenidae 24
Heptageniidae 60
Bhynchotdellida Glossinhonidae 5
Oligochaetes 1
Boise River {4) Trichontera Hydronsychidae 45
(1 mile south of Cdonata Gomphidae 1

Parma)
Dintera Chrionomidae 8
Simuliidae 12
Ephemeroptera Coenidae 25
Lenidontera Pyralididae ¢



Station Drder Family Number
Boise River {(cont'd) Bhynchobdellida Glossiohoniidae 1
Olizochaetes
Snake River () Mussels 12
Trichontera Hydropsychidae 209
(1% miles below Myssa)
Odonata Gomphidae 3
5-22~61 Coenaprionidae 3
Lepidontera Pyrzlididae 5
Enhemeroptera Heptageniidae 66
Dintera Simuliidae 2
Chrionocimidae &
thynchoidellida Glosginhaniidae 2
Malbheur River (G) Trichoptera Hydropsychidae 2%
(1 mile north of Distera Simuliidae 7
Ontario) Chrionomidae 6
Oligochaetes (eaxthworms) 10
Arhyvnchobdellida Erpodellidae 3
Snalte River D) Dintera Simuliidae 1
% mile north of Trichoptere Hydronsychidae 2
Ontario)
Payette River (3) Cdonata CGomphidae 1
(Kay Br. & miles Trichontera Hydrowsychidae 20
South of Payette)
Enhemeroptera Ephemeridae 1
Hentageniidae 47
Dintera Chrionomidae 3
Olizochaetes 1
lLenidoptera Pyralididae 2
Snalie River (9)' Eshemeroptera Hentadeniidae i5
Coenidae 22
{(at Payette Br.) Trichoptera Hydronsychidae 5
3-23-61 Arhynchobdellida Eroodellidae 10
Olizochaetes (eaxrthworms) 4




Station Qrdexr Femily Number
Snalkke River (10) Trichontera Bydroasychidae by
(Br. to Weiser - Ephemeroptera Heptageniidae 75

Oregon side) Caenidae 12

Lepidoptera Pyralididae 3

Rhynchobdellida Glossiphaniidae 2

Weiser River . (11) Cdonata Comphidae 2
(Bry 30 Br., Veiser) Trichontera Bydropsychidae 25
8~-23-61 Lepidoptera Pyralididae 26
Dintera Chrionomidae ]

Tipulidae 3

Oligochaetes 5

Lepidoptera Pyralidideze 1

Ephemeropiera Baetidae 2

Ephemerellidae 10

Pelecypoda (Mussel) 1




4.

TABLE £-2
FISH CCLLECTIONS - SWAKE RIVER SURVEY
Luzust 23, 1261
Owyhee Biver cne mile upstresm from Hwy. 201 bridse 1% miles north of Adrian

Pomoxis annularis 2
Micropterus salmoides

Pantosteus jordani

Acrocheilus alutaceus

Ptychocheilus oregonensis

Lepomis macrochirus

fneiurus nebulosus

Astacus sp.

Pt bl bl R e bt e G

Snalke Ziver % mile unstream from Adrian bridge

fary

Pantostevs jordani
Ptychocheilus orezonensis
Hicronterus dolomieuvi 1

past

Roise River one mile south of Parma

Pomoxis annularis
Micropterus salmoides
Richardsonius balteatus
Cyorinus carnio
Ameiurus nebulosus

[ o A I VL)

Snalie River 1% miles below Nyssa

Cyprinus carpio
Pantosteus jordani
Ptychocheilus oregonensis

Lol s Bt

Malheur Rives one mile north of Ontavio at Hwy. 30 bridge

Cyprinus car»io 1
Pomoxis annularis
livlocheilus caurinus
Ptychocheilus oregonensis
Richardsonius balteatus

e

Snake River ¥ mile north of Ontario
Ho fish found
Payette River & miles south of Payette, Hwy. 93 uwridge

Micropterus salmoides 7
Astacus sp. 2



16,

11.

Snake River at FPayette
No fish seining done
Snalte River at Weiser
Micropterus salmoides
Weiser River at Weiser, Hwy. 30 bridge
Mo fish found
Snake River at Farewell Bend

No seining done



\PPENDIX B

Sampling Station Description
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L2

o

c2

10

11

Miles

345

351

365

352-0.5

366-1

369-0.4

Descrintion of Semwling Stations

of Snake River and Tributaries

Location

Snake River

«~ Qasis on Hwy. 30 one mile northwest of Wilkiup

Gulch (bank sample).

Snake River
noints

Snalte River
noints

Snake River

Snalze River
soints

Snake River

- Weiser, Idaho, Bridge. Three statioms at 1/4
on river.

- Payette, Idaho, Bridge. Two stations at 1/3
on rivet.

at Huy. 30 Bridze in Ontario.

at Hwy. 20 Bridge in Nyssa. Two stations at 1/3
on river.. .

at Hwy. Bridge in Adrian.

HWeiser River - at Hwy. 30 H. Bridge in Weiser, Idaho.

Payette River - on Huy. Bridge 1/2 mile south of railroad

Bridge.

Malheur River - 1-1/2 mile northwest of Ontario Huwy. 201

Bridpe.

Boise PRiver

- Buy. Bridge 20 and 26 near Parma, Idaho.

Owyhee River - Huwy. Bridze 201 two miles south of Ouwyhee.



APPENDIX C

Laboratory and Field Data

(Exxclusive of USGS Data and Data Included in Charts)
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River oh | Tewp. | 0.0, | B.0.D.| POy | Wy “[Wo, T} T.s. | S.S.|TURB. |COLOR | pH | ALKt HARD |a°3§3§ | e
Mile station 0aTE {F1ED | ¢ |mg/L | mo/L | mg/L [mg/L [mg/L | mg/L | mg/L LAB. | mg/L { mg/L [ oo [100 ml
Snake | #1
345 Bank Sample | 8-22-61 B. 27 9.5 2.4 | 0.021 | 0.96 | 0.89 | 369 36 5 8.38 | 163 187 65 1100
" a B-2U-61 8.8 25 10.2 4.9 j0.012 | 0.63 [ 0.23} 393 15 13 8.60 | 168 176 580 2400
Diurnat | B~2t-61 8.2 25 6.7
Bank Sample | 1-16-62 L 12.8 1.6 | 0.08 1.15 | 0.62 | 385 it 3 3 |8.2 177 206 930
Snake | %2 .
351 Fast-Slde g-22-61 8.3 26 B.8 3.7 | 0.003 | 0.95] 0.79 | #9% 120 19 10 |8.05 | 158 189 430 24000
LI 8-2H-61 8.7 25 9,5 4.1 | 0.183 | 0.57 | 0.73 | 387 27 5 10 [8.30 | 153 55 505 91300
v 1-16-62 8. 1 12.6 3.5 { 0.08 | 0,82 0.86 | 309 17 3 3 [8.1 | 141 153 100 15000
Midde 8- 25-60 - 18 8.8 4.3 | 0.12- | = - | 0.724 u7t 114 20 5 |7.8 176 181 §70 -
u §-22-61 8.3 § 26 8.9 5.1 ] 0.012 | t.on| O.98| 378 | 54 g 7 |7.65 | 153 203 u50 2300
" g-28-61 8.7 25 10.4 4,9 | 0.000 | 0.75 | 0.47 | 396 40 9 5 [8.45 | 162 181 545 | 110000
Diurnal | 8-2u-61 8.3 25 6.1
Middie 1-16-62 8.4+ 13.0 4.t | 0.21 | o0.83] o.82 | 378 | 12 4 3 8.1 173 198 540 15000
“ 11664 13.5 4.3 | 0,08 1,52 7.9 390
west Side 8-22-61 B.3 27 9.4 4,0 | 0.015 | t.08} 0.96 [ 105 52 10 7 [8.50 | 167 191 g0 24000
. @ 8-24-61 8.7 26 10,1 u.1 | 0.030 | t.621 o.un| 399 uy 9 7 |8.55 | 166 177 550 15000
CE 11662 - 12.3 3.2 { 0.1 | 0.85| 0.87 } 102 17 2 3 17.9 185 205 510 -
Snake #3
365 fast Side B-22-61 8.1 26 8.3 3,2 | c.out | c.88 | 0.86 | 106 43 10 5 [8.12 | 172 208 532 1 21000
woow g-2Y4-61 8.7 2t 8.4 3.8 | 0.000 | 0.66 | 0.90 362 33 10 §8.18 | 148 181 530 4300
u 1-16-62 - = 2 | 12.9 3.5 { 0.i% | 0.80 | 0.57 | 254 16 3 |8.1 } 120 130 350 4300
Diurnal | 8-24-61 8.2 25 6.3
Middle 1-16-61 -- i 14.0 u,7 {0.08 |-~ .52 -~ | -—- | -- -— 180 | == |-- 4o -
West Side g-22-61 8.2 26 8.5 4.1 } 0.006 | 0.93 | 0.96 ] u26 25 7 5 {B.22 } 180 209 560 4300
LI 8-224-61 8.7 23 8.6 4.4 | 0.006 | 0.60 ] 0.90 | u10 35 7 5 [8.30 | 176 190 580 1500
s w 1-16-68 8.4+ 2 |13.1 8.5 | o.13 [ o0.93| 0.6 | 454 | 10 1 3 |8.3 | 215 232 810 110000
Snake | A&
371 Middie 82560 - Lt 8.6 o] -=|-=-]-=-|-=-t1=-=-1-- P T - - -
u 8-22-61 8.7 26 8.9 —~ | 0,012 { 0.88 | .28 | uus 15 7 5 |8.19 | 181 216 575 ~2300
" g-2u-61 8.7 2y 9.2 3.5 | 0.000 | 0,70 { £.17 | 457 31 y 5 |B.20 | 190 172 638 2000
. 1-16-62 8.4 2 13.0 4.3 | 0.063 | 0.82 | t.00 | ¥25 14 L |8.2 | 199 227 600 24000
. 1-16~62 - 1 12,7 3.8 o2 | -~ L | ~=- |-~ | -~ —= |7.8 | == |-~ 390 -




- LE

River . pH TEMP.| D.0. | B.OLD.| PO, | WMy | MO, T.s. | s.s.| Ture.| coror | pH | ALK | HARD MPN
Mile station DATE FlEeo | ¢ | mg/L | mg/L | mo/L |mg/L {mg/L | mg/i| mg/L Lag. | mg/L {mg/L (EEROS 100 m
Snake | #5
385 fast Side g-22-61 | 8.5 25 7.3 3.6 | 0-048 | 0.95 | 0.53| 116 43 7 7 ls.os| 172 | 198 | ms | --
« g-2u-61 | 8.8 23 | 6.8 2.1 | 0.0u5 [o0.60 | t.2u| u27 531 9 5 | s.02| 173 | 218 | s80 --
Middie
i .Diurna) | 8-24-61 | 8.3 aw b 65| --1-=- |-~ |--1--1--|--% =-|\-"—"V-"-" |~~~ |~" |~
Middleuras) | 1-16-62 | - = | —- | 124} 3.8 0,000 | 1.09 | 0.50) k11 15 5 3 |e.2 | wu | 221 | s00 2300
. 1-16-64 | - - 1 | 13.0 1.9 |- - - - -l -} -1 -- -— -] =-=-{--}-- - -
west side 8-22-61 | 8.4 2 ] 7.5 3.3 | 0.000 |0.71 | 1.0t ¥31 51| 12 5 | 7.98| 16w | 208 | u50 1100
" g-24-61 | 8.8 23 | 6.8 2.6 | 0.018 [o0.60 | 1.19] u26 51 7 5 | 7.95| 161 | 205 | 545 | -~
T 1-16-62 | 8.4 0.5 12.1 2.8 10.086 | 0.99 [ 1.20} 105 14 5 2 | 8.2 | 190 | 221 | 800 4300
Snake #6
597 Middle g-22-61 | 8.5 s | 66| --10.006 {0.96 | 0.97] o6 36 7 5 | 7.901 157 | 202 | us0 -
" g-2u-61 | 8.3 23 6.1 2.0 | 0.000 | 060 | t.22| 388 | 42 7 5 | 7.72| 185 | 2m | so0 2400
Diurnal | s-2u-61 | 8.2 o | 68] —=l==e |~} -] =={--] ==} ~-|-=|==4--{--1"--
Middie 1-16-62 | 8.1+ 2 | 11.8 1.9 | 0.oug | 0.80 | 1.00| 396 0 3 2 | 8.2 | 185 | 216 | 600 910
’ §m16-64 | = = 1 | 12,1 2.2 | 0.06 |-~ 88} —= | ==] ~=1 =-=]8.0} -~ | —={ 375 | ~=~
Snake #7
352 | Middle B-22-61 | 8.7 27 | 10.6 2.6 | 0.108 { 0.87 | 0.59( 31iu 62| 29 20 | 8.25| 142 | 125 | 356 | - -
weiser| * g-24-61 | 8.8 25 9.3 3.1 | 0.316 | 0.68 | ~oz3u{ 314 64| 26 20 | 7.95] 137 | 132 | 360 | 11000
0.5 Biurnal g-20-61 | 7.8 23 | 53] -=|-= |- | =] --|--4-=-|--=-}--l-=-}-=-1-=|--
Middle 1-16-62 | 8.2 1| 13.6 2.1 | 0,10 |o.79 | o0.31]| 1u3 14 4 s | 7.8 66 68 | 150 910
Snake | #8
366 Middle g-22-61 | 8.7 25 9.3 3.2 | 0.060 | 0,92 | o0.u2] 197 61| 9 15 | s.02| 83 79 | 195 | 11000
payette| * g-20-61 | 8.7 22 | 8.1 .y | o.018 {0.66 | 0.53] 1as 19 7 10 | 7.85] 85 65 | 208 | 2u000
1 Diurnal 8-24~61 | 8.0 o2 1 6t| -=|-= {-—= | -t -] -={-=-| == |-~} =-=|--1--1]--
Middle 1-16-62 | ~ - 1 | 1.0 3.6 0.1 |o0.85 | ©.23|.115 20 3 7 | 7.8 47 51 ] 120 1300
Snake L]
369 Middle g-25-60 | - - | 8.6 1o == |== 4 o< == -} -} ===~} -] =-=1-=-1]--
Malheur | ® B-22-61{ 8.9 o5 | 16.2| 13.3 ]o.252 | 1.30 | 0.07| 1375 gy 2u 17 | 8.u5| 335 | w30 | 1460 1600
0.4 " g~2u-61 | 8.8 23 | 13.0 9.7 | o0.u80 | 1.12 | o.58] 1221 85| 16 20 | 8.25| 125 | 319 | 1680 9300
Diurnal | 8-2u-61| 8.0 23 s --|-= {--|~--t--1--4--|--{--|--{--1]--1|--
Middie t-16-82 | - - 1} 1.1] 0.8 o.80 | 1.07 | 0.05] 1033 3| 15 v | 8.2 | 379 | 3z | 1m0 | us000




8¢

River pH TEMP. D.0. | B.0.D. POH NH3 ® HOB ® T.S. S8.5. |TURB. | COLOR \pH ALK HARD Sogg. MPN
. . ; os
Mile station DATE FIELD c® mg/L ma/L mg/l.  Img/t  {mg/L mg/L | mg/L LAB. {mg/l. | mg/L n 100 mt
Smake |[¥10
361 Middle 8-22-61 8.2 23 B.1 3.2 0.3_92 1.0 1.15 | - — 15 10 17 8.30 271 331 610 1600
soise | g-21-61:{ 8.5 21 7.3 | 2.7 0.557 § 0.79 | 1.14 | 626 | 67 13 0 |7.81 {27u | o232 720 -
3 L 1--16—65 8. U+ 4 9.9 8.6 0.55 1. 49 0. 50 551 5 10 3 7.7 254 216 - - 24000
. 1-16-64 | — - 2 9.9 | 6.5 0.53 | ~~ loawm|~={~-=|-=|~-- {70 }=-=- [-- 620 -
Snake |#11
392 Middle g-22-61 B.3 21 7.1 3.3 0.0u45 | 0.94 1.57 908 103 26 15 7.71 2558 299 840 ———
Owyhee . 8-2h=61 7.8 20 6.9 2.3 0.132 0.91 2.00 934 T2 24 10 7.75 283 176 1080 -
2 . 1-16~62 B. U+ 2 11.2 G.6 0,19 0.83 2.7 1208 12 15 3 8.0 297 327 1600 1500
L 1=16-61 - - 0.5f 13.3 2.0 0.16 —~ - 3.1 f - - - - - - 7.7 —-- - 890 - -

* — mg/L as nitrogen




SNAKE RIVER SAMPIES

3.0.D.
1 1.7 0.5
2 2.6 0.9
3 3.3 1.2
& ‘ 3.9 1.4
5 4.3 1.5
7 LA 2.0
¢ 5.4 2.6
11 6.6 2.5
13 5.9 3.5
15 7.2 2.9
20 6.7 3.5
pH 3.4 8.3

#f1 - Snake River at COntario

#2 - Snake Rdiver at Hyssa



Analysis of B.0.D. Data at Nyssa and Ontario

Ontario Nyssa
t y,B.0.D. ty t v,B.0.D. ty
1 1.7 1.7 1 .5 .5
y 2.6 5.0 2 .9 1.5
3 3.3 9.9 3 1.2 3.6
7.0 17.2 2.6 5.¢
=y = 7.6 = J4&l =y = 2.6 = .44l
= Yt 17.2 = ¥t 5.9
from graph Kl = .12 deoxygenation ratef/day ky = .12
=y = 1.15 : ' .
L L = 7.0 ay = 1.15
1.15 L
I, = 6.6 vltimate B,0.D. L = 2.26 cltimate
{Ontario) (Nyssa)

Ontario Sequence 7 day

=y = _25.6 = .216
Yt 115.5
graph k3 = 0.13
L

L = 25.6 = 5.7 ultimate B,O0.D.

i

&£.5

Deoxygenation rate per day, Kk, at Nyssa and Ontario on a2 3 day sequence give
equal values, 0.12, however, the 7 dzy sequence at Ontario give 2 significant
higher value and ultimate B3,0.D, values as follows: Nyssa - 2.26 and Ontario
5.6 and 5.7. The twenty day sample as measured in the laboratory was $.6 fox
Ontario and 3.5 for Nyssa.

“Simolified Method for Analysis of B.OD. Data", Sewagze end Industrial Wastes,
Vol. 22, Yo. 10, Oct. 1850.
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RIVER FLOWS (CFS)

August 21 August 22 August 23 Aucsust 24 Jenuary 16
Snake River at fleiser 3550 3620 5630 5630 11600
Weiser River at Ueiser 258 230 251 247 350
Payette Rivevr at Dmmett 1740 1720 1790 1760 1920
Boise River at Doise 470 655 793 520
Malheusr River at

Little Valley 20 21 19 19 32

Brownlee Reservoilr
(Equivalent CIS) 004 -710 . =710 4355



APPENDIX D.

Data Interpretation and Assumptions
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Data Interpretation and Assumptions Ikade

Flows: The flow at »oints on the main stem of the Snake River ave not
Irnowm so that to interpret total loading on the stream, the flow at the sampling
point was computed by the subtraction of dovnstrean tributary points from the
mown flow at Weiser znd tributary gage stations. There is voom for error
because gage stations do not ocecur at sampling points and in return irrigation
waters of unknown quantities. For example: The Cuyhee predominately returns

to the Malheur and Snale.

Station Data: there 2 or moye points are sampled at a particular

station, the values were averaged for a simgle value at that statiom.
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APPENDIY E

Irvigation
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Trrigetion in this Sectiom of the Snzke River

Return water €rom the irrigation project waters in this section are
comprised of minor surpluses amd runoff, Lut primarily drainage waters. An
indication of the flow is that in January 1964 with major tyibutary streams
dammed with no releases from the dams, and with snow cover, vult temperatures
5 - 159 F., the Malheur at Vale was measured at 125 C.F.S.

The Greater Boise Project comprises 305,000 acres and does mot include
the Ouyhee or Werm Ssrings districts listed below.

Cuvhee Project:

The Owyhee Project comprises about 107,000 acres of irrigated land and
is divided roughly by states into a North Board of Contzrol (Orezon) and a
South Board of Control (Idaho).

North Board of Control (Adrian to Weiser): DPaul House, Manager.

Area: 65,611 acres (in Oregon under N.B.C.)
(49,543 is Owyhee)

Ouyhee Beservoir: 715,000 acre-ft. (Usable) storage.

Pump Statioms: (1) 6 miles S. of Nyssa, called Ontario-Nyssa station,
utilizes Snake River Water, Capacity - 130 c.f.s.
(2) 2 miles N, of Payette, called Dead Ox Station,
ptilizes Dead Ox Cznal which is combined Snak
River and return watexr, capacity - 176 c.f.s.

Ouvhee Ditch Company: This separate wroject has rights on Cuyhee River, but

also works on exchange from pumps and North Boacd of Control.
Area: 13,000 acres
Pum> Station: On Snake River, capacity - 222 c.£.8.
Diver Dats: £As the name indicates a number of non-nroject lands are
irrigated by private pumps from the Snake River.
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Warm Springs Irrigation District: Fd Bzates, Vale, Manager.

This is composed of the Vele, Melheur and smaller >rojects and in 1564
is exnected to have 55,000 acres under irrigation.
Lrea: 55,000 acres
Reservoirs: Bully Creek ~ 31,000 acre-ft.
Beulah (Agency) - 60,000 acre-ft.

Warm Springs -191,000 acre-ft.
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