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troduction 
This report summarizes the accomplishments of the Water Quality 
Project on the Little Big Horn River during the summer of 1995. 
Financial Support was provide by the Science 6i Technology 
Alliance Program. The majority of the summer was spent collecting 
data on the Little Big horn River, then testing the water samples 
for a number of different test which was done at the Little big 
Horn College in Crow Agency, Montana. The Project was under the 
supervision of Dianna Hooker an Instructor of from Little Big 
Horn College, and three student interns from the college, Dee Bad 
Bear, Rochelle Old Horn, and Arthur Fitzpatrick. The intention of 
this study is to preform stream quality analyses to gain an 
understanding of the quality of selected portions of'the river, 
to assess any impact that the existing developments may be 
causing to the environment and to gather base-line data which 
will serve to provide information concerning the proposed 
development. 
Citizens of the reservation have expressed a concern of the 
quality of the water on the reservation; surface waters, ground 
waters, and well waters. Little Big Horn College is the sole 
institution of higher education on the reservation, and is 
therefore a likely and appropriate institution from which to 
collect, examine, and record information on the waters of the 
Crow Reservation. With the help of other Agencies from the Crow 
Indian Reservation, State of Montana, and Wyoming, we ere able 
to get this project started in the right direction. 



Final Report 

This report documents our progress during the summer of 1995 
on the Little Big Horn River water quality project. The project 
got off to a rough start, but we were able to work out a lot of 
the problems and still accomplish some of the work we attended on 
doing. The Little Big Horn River is located on the Crow Indian 
Reservation on the southern part of Montana. The head waters 
begin in the Big Horn mountains of Wyoming and enter the 
reservation for the southern side. The river dissent through the 
reservation exit out on the other side of the reservation by 
Hardin, Montana. Hardin is located off the northern part of the 
reservation. The Little Big Horn River joins the Big Horn River 
at this point. The Little Big Horn River is a major water source 
for most of the communities on the reservation. The river is also 
irrigated for agricultural purposes. Citizens of the reservation’ 
have expressed a concern of the quality of the water. Some of the 
concerns were of a hydro-electric dam being built on the Dryfork 
creek on the Wyoming side. The Dryfork is one of the head waters 
that joins into the Little Big Horn River. The Sunlight ranch 
feed lot above Wyola, and the sewage treatment plants draining 
into the river at each community near the river. 

any impacts that a non-point source discharge may be having on 
the water quality of the river by taking measurements up and down 
stream of the source. (2 )  Measurements taken upstream of the non- 
point source will also serve as base-line stream quality data 
downstream of a pumped storage hydro-electric facility to be 
located on one of the headwaters of the LBHR. Such base line data 
will provide valuable information for the citizens of the Crow 
Indian Reservation, to better evaluate potential benefits and 
impacts from the project. ( 3 )  Conduct a stream quality study of 
the LBHR which will cover three aspects of the stream water 
quality. (I) Chemical analyses (11) Habitat Assessment (111) A 
stream quality indicator count and identify macro invertebrates 
to the family level. 

During the first few days, we inventoried our equipment and 
discussed our plans to begin our project, Mark Weitz made an 
appointment with Bob Bukantis of the Montana D.H.E.S. to give us 
a class on collecting data and habitat assessment procedures. We 
then ordered more reagents and borrowed a Hach DR2000 
Spectrophotometer from the B.I.A. water plant management 

We have three main objectives of this project, (1) Identify 



Department. Mr. Little Owl was kind enough to let us borrow the 
equipment for the duration of the summer. The second week of the 
project , Mark Weitz , pro] ect coordinator quit, and Dianna Hooker 
took over as project coordinator. 
there was a gap of about two weeks before Dianna could begin. 
Dee J Bad Bear kept the project active by teaching himself how to 
operate the equipment, procuring reagents, and attending the 
appointments Mark had set up. Rochelle Old Horn worked on 
creating data forms and assisted in the sample collections. 

we planned on collecting water samples from. The following week 
we scheduled an appointment with Kurt King from the Wyoming 
D.E.Q. Mr. King is the Senior Water Quality person €or Wyoming. 
Mr. King was able to pass on some very important data for our 
habitat assessment portion of the project. He also suggested that 
we put off the collection of the macro invertebrates until the 
later part of October. He also informed us that the Hydroelectric 
dam that was to be built had collapsed due to different reasons . 
some of which he was not aware of. But to his knowledge in the 
department the project was canceled because of the geological 
reports. The area where the dam was to be built was on limestone 
and that the limestone was not stable enough to be built on. 
There was evidence of cracks in the limestone which would leak 
water or cause a major catastrophe if the dam was to be built on 
it. Mr. King also pointed out that due to the extreme amount of 
precipitation we were experiencing, it would not be very suit 
able to start collecting water samples until the river went down 
to below flood stage. 

equipment we had, making out forms and ordering supplies. We also 
went out to our sites and did the habitat assessment part of our 
project. After the river had subsided, we were able to start 
collecting water samples to test for the chemical portion of the 
project. Water sample were collected once a week, some of the 
testing was done right in the field and the rest of the testing 
was done once we returned back to the lab at the College. Once we 
retrieved our samples we tested the water for the following: 
Temperature, Dissolved Oxygen, P.H., Milli-volts, Conductivity, 
Total Dissolved Solids, Total Suspended Solids, Nitrogen Ammonia, 
Nitrite, Nitrate, Hardness, Phosphates, Turbidity, Absorbance, 
%T, Acidity, and Alkalinity. After the test were complete we 
entered the data into our records to be filed. Any test that 
showed any discrepancies was either redone or a new water sample 
was taken. Fecal Coliform testing was done for presence or 
absence, not to the specific test. Problems with ordering the 

Due to prior commitments, 

We then went out on the river and picked out our sites that 

During the next couple of week we practiced using the 



right reagents and equipment forced us to use old tests and the 
accuracy is questionable. It was found present at all sites. We 
were also only able to get one Stream flow reading from the state 
flow meters on the river. Lori Tuck a Ground Water hydrologist 
from the Montana D . E . Q . ,  said that if we write to them ahead of 
time that they would be able to help us get the data we need, 
next time. 

In the next following pages you will find the following 
information: Team Members, Instruments used, Site description, 
Specific Sampling Sites, map of the Crow Indian Reservation with 
the site locations marked by the river, chemical data, habitat 

-assessment study, conclusions and recommendations. Due to the 
time frame we were not able to get to the macro-invertebrate 
study portion in our project. I felt that this Project was very 
helpful to the team we all learned a considerable amount of 
information on everything that we did. 
equipment collect data and gather information from the public to 
use in our project. 
miles and tested a lot of water. In the end we were able to get 
some base-line data for next year. 

We learned how to use the 

We worked long hard hours, traveled many 



Conclusion. 

From our chemical testing there is evidence of some water 
contamination of chemical form. More testing and studying needs 
to be done to get a more accurate determination on the quality of 
the water. The collection of data to set a baseline f o r  the 
Little Big Horn river needs to be continued. Ongoing development 
and land use practices on and near the river could effect the 
water quality, with the data we are collecting we will have 
baseline data and will be able to monitor any changes that are 
occurring. Although none of the test data indicates alarmingly 
high levels of a certain chemical, we do experience a decrease in 
the overall water quality as we move downstream. 

Future Plans and Recommendations. 

The water quality study on the Little Big Horn river should 
be continued and expanded. Herbicides and insecticides should be 
included in next year's study. There are intense days of crop 
dusting the surrounding sugar beet fields and we feel it would 
be important to monitor this event. Although we do not have 
exact data on what type of fecal coliform was present, we do have 
data on the presence or absence of it. This needs to be follow&d 
up, with more complete testing. Our plans were to carry out a 
macro invertebrate study this year to give us a more unique char- 
acterization of the overall water quality, but high water and 
time did not allow us to complete this portion of our study. We 
need to have this data as part of out baseline collection. The 
fisheries aspect of the river also provides another point of view 
to the overall water quality. It was proposed that we not do 
that study this year as we already had plenty to do without that 
added dimension. It is still an area of great interest. 
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Brief Overview 

Little Big Horn River Water Quality Project 

The Little Big Horn River Water Quality Project was initiated June 13, 1995. Due to high water 
flow baseline data taken June 14, 22, and July 7, 1995 are insufricient. During the weeks of July 
22 & July 25, 1995 the water flow has dropped low enough for testing. Due to delays in receiving 
chemicals and equipment for collecting data some of the test we wanted to do had to be delayed. 
Data is still being collected until the later part of October 1995. 

Team Members 

Dianna Hooker LBHC InstructorLProject Supervisor 
Dee Bad Bear S&TA Student Intern 
Rochelle Old Horn S&TA Student Intern 
Author Fitzpatrick S&TA Student Intern 
Rich S t B  Mentor 
Jeff Hooker Mentor 
Bob Madsen Mentor 

Instruments 

Hach DR-2000 Spectrophotometer, Portable Hach 1 ISE meter Model 45400, Digital Titrator 
Model 16900-01, Hach Portable Turbidimeter Model ZlOOP, Orthophosphate Test Kit Model 
PO- 19RO- 1 9 4  Ammonia Combination Electrode, Gas Sensing Model 44470, Ecology 
combination Test Kit Model Al-36DT, Corning M90 Meter, Bell Jar Vacuum Test Kit & 
Membrane Filtration Technique. 

-Dtion ri 
Little Big Horn River on the Crow Indian Reservation. 

Specific SamDle Locabo ‘ n  
Montana-Wyoming State Line (MWL) 
Located on the Montana side of the Montana Wyoming border near the Big Horn National Forest. 
Above Sunlight Ranch Feedlot. 

Black Bridge (BB) 
Located above Black Bridge river crossing near Wyola . Below the Sunlight Ranch Feedlot. 

Spearsiding (SS)  
Located at the Spear Siding picnic area. After the town of Wyola, and before Lodge Grass. 

Benteen (Ben) 
Located between the town of Lodge Grass and Crow Agency. On the property of 



Bill Pease. 

Black Lodge (BL) 
Located off the Dunmore exit. After the town of Crow Agency, and approximately five miles 
before confluence with the Big Horn River. On the property of Dale Old Horn. 
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HABITAT ANALYSIS 

The habitat analysis was done by July 2 4 ,  1995, by the Dee J 
Bad Bear and Rochelle Old Horn, student interns and Dianna 
Hooker, project supervisor. The habitat assessment forms were 
completed individually and differences were discussed to resolve 
any conflicts. 

Results are summarized as follows: 

SITE RifflelRun Stream Reach 
Prevalence Assessment Form 

Montana/Wyoming Line 14 3 86% 

Black Bridge 13 2 80% 

Spear Siding 

Benteen 

Black Lodge 

105 

110 

93 

77% 

7 5 %  

73% 

Montana State forms were used to score the habitat assessment 
(sample form attached). The higher scores represent the best 
stream habitat. The stream reach assessment form scored the 
Little Big Horn river in the non-impaired, but threatened catego- 
ry near its source, diminishing to minor impairment near its 
convergence with the Big Horn river. 



~~ 

Habitat 
Parameter 

1A. Riffle Deveiopment 

SCORE 1 1 

1 B. Benthic Substrate 

SCORE J 1 

2. Embeddedness 

SCORE 1 

3. Channel Alteration 
[channelization, 
straight enin g, dredging, 
Dther alterations) 

SCORE f 1 

5. Sediment Deposition 

SCORE I 1 

Optimal 

W ell-developed 
riifle; rifife as wide 
as  stream and 
extends two times 
width of stream. 

9-1 0 

Diverse Substrate 
dominated by 
cobble. 

9-1 0 

Gravel, cobble, or 
bouider partides are 
between 0-25% 
surrounded by fine 
sediment (partides 
less than 6.35mm 
[.25"1) 

7 6-20 

Channel alterations 
absent or minimal; 
stream pattern 
apparently in natural 
s ta te .  

16-20 

Little or no 
enlargement of bars 
and less than 5% of 
t h e  bottom affected 
by sediment 
deposit ion. 

16-20 

Careaow 

S ub-0 p timal 

Riffle as wide as  
stream but length 
less than two times 
width. 

6-8 

Substrate diverse, 
with abundant 
cobble but bedrock. 
boulder; Fine gravel, 
or sand prevalent. 

6-8 

Gravei, cobbie, or 
boulder partides are 
between 25-50% 
surrounded by fine 
sediment. 

11-15 

Some channelization 
present, usually in 
areas of crossings, 
etc, evidence of 
past alterations 
(before past 20 yr) 
may be present, but 
more recent channel 
alteration is not 
present. 

11-15 

Some new increase 
in bar formation, 
mostly from coarse 
gravel; 5-30% of 
the bo tto m 
affected; slight 
deposition in pools. 

11-15 

- .  

Marginal 

Reduced riffle area 
that is not  as wide' 
as srream and its 
length less than two 
times width. 

3-5 

Substrate dominated 
by bedrock, 
boulders, fine 
gravel, sand or siit, 
cobble present. ' 

3-5 

Gravel, cobbie, or 
boulder partides are 
between 50-75% 
surrounded by fine 
s edim ent  . 

6-1 0 

New embankments 
present on both 
banks; and 40 to 
80% of t he  stream 
reach channelized 
and disrupted. 

6-1 0 

Moderate deposition ' 
of new gravel, 
coarse sdnd on old 
and new bars; 30- 
50% of the  bottom 
affected; sediment 
deposits at 
obstructions, 
constrictions, and 
bends; moderate 
deposition in pools 
prevalent. 

6-1 0 

Poor 

R i f f l e s  virtually non- 
e x k e n t  

0-2 

Monotonous fine 
gravel, sand, siit. o r  
bedrock substrate. 

0-2 

Gravel, cobble, or 
boulder parcjcles are  
over 7 5 %  
surrounded by fine 
sediment. 

0 - 5  
~ 

Banks shored with 
gabion or cement; 
over 80% of the 
stream reach 
channeiized and 
disrupted. 

0 - 5  

Heavy deposits of 
:ine material, 
ncreased bar 
jeveloprnent; more 
:han 5096 of the 
iot tom changing 
'requently; pools 
~lmost absent due to 
substantial sediment 
jeposition. 

0 - 5  



Habitat 
Parameter 

~~ 

5. Channel How Status 

SCORE j 1 

6. Bank StabtZ~ (Score 
each bank) 

Note: determine left or 
right side whiie facing 
downstream. 

SCORE 1 1 (left) 
SCORE J 1 (right) 

7. Bank V e g d o n  
R o t e d o n  

8. Riparian Vegetative 
Zone Wctth (score each 
3ank riparian tone) 

SCORE 1 1 (left) 
SCORE 1 1 (right) 

TOTAL SCOREJ 1 

>a1 

Water fills baseflow 
channel; minimai 
amount of channel 
substrate exposed. 

16-20 

Banks stable: no 
evidence of erosion 
or bank failure; little 
apparent potential 
for future problems. 

9-1 0 

Over 30% of the 
streambank surfaces 
covered by native 
vegetation;human or 
animal caused 
vegetative 
disruption minimal 
or  not evident; 
almost all plants 
allowed to grow 
naturally. 

9-1 0 

Width of riparian 
ones > 18 meters. 

Su b-Optimal 

Water fills >75% of 
the baseflow 
channel: C 25% 
channei substrate 
exposed. 

11-1 5 

Moderately stable: 
infrequent, small 
areas of erosion 
mosrly healed over. 

6-8 

70-90% of the  
streambank surfaces 
covered by native 
veg etati on ; human 
or animal caused 
disruption evident, 
but not affecting full 
plant growth 
potential to  any 
great extent; more 
than one-half of 
potential plant 
height evident. 

6-8 

Width of riparian 
zone 12-1 8 meters. 

6-8 

rginal - 

Water fills 25-75% 
of the baseflow 
channel: riffle 
substrates mostly 
exoosed. 

6-1 0 

Moderately 
msrable; moderate 
frequency and  size 
of arosionaf areas: 
up to 60% of banks 
in reach have  
erosion; high erosion 
potential during high 
flow. 

3-5 

50-70% of  t he  
streambank surfaces 
covered in 
vegetation; 
dsiruption obvious; 
patches of bare soil 
or closely cropped 
vegetation common; 
less than one-half of 
potential plant 
neight remaining. 

3-5 

Nidth of riparian 
cone 6-12 meters. 

3-5 

- 

Paar 

Very  little wafer in 
channel, and mostly 
present as standing 
pools. 

0-5 

Unstable; many 
eroded areas: "raw" 
areas frequent along 
straight secdons and 
bends: obvious bank 
sloughing; 60-1 00% 
of banks have 
erosion scars on 
side-slopes. 

0-2 

Less than 50% of 
the streambank 
surfaces covered by 
vegetation; e:tensive 
disruption of 
vegetation;. 
vegetation removed 
to 2 inches or less. 

0-2 

Width of riparian 
zone <6  meters. 

0-2 9-1 0 
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STREAM REACH ASSESStMENT FGGM 

,River S a s h  (see reference on page 1 i Sfream Name 
'Recgrders Name 0 ate Counry 
Reach Number (assigned by surveyor, number consecutively from mouth) 

~~ 

Reach Length in miles (est. if necessary) 
Legai Description [Sec., Town., Rmgel - (Downstream end) 
N anauve Description 
Quad Sheet Narne(sl - optional 

Answer & question?, unless you zre unable fo determine (N/R), or it is not applicable (FUIA). 

(F!eisa check the one descripdon rhar best f i ts each category) 
Predominant vegetatian and landscape characteristics in the watershed beyond the immediate riparian zane 

(Upstream end) 

- - - - - - - - - -  __________==='"============================'=I======= 

-Perennial vegeradcn (pzsture, rangeland, woodland, etc.1, ff s i  to rolling landscape 
-Perennial vegerarion, rolling to steep landscape 
-Mixed perennitl vegesation and annual crops, fiat to rolling fandscape 
-Cropland, rollkg tu steep landscape 

M eznders 
- -Slight Meandering - Relatively straight channel wirh only occasional curves. Travel length is basically the 

same as the srraighr line distance. 
-Moderate meandering - Easy, gradual bends in the cbannel path 
- W e m e  meandering - Travel length of flow is greater than twice h e  straight line distance 

Rood Row Width 
-Roods are confined in narrow canyon with width less that twice that of channeI 
-Roods confined to a flow width of 2-3 times the width of rhe channel 
-Roods are unconfined and spill out onto fiat valley b o m m  

Gradient 
-Steep - Continuous rapids 
-Moderare - Alternating rapids, riffles and smooth surfaced reaches 
-Gradual - Smooth surfacsd reaches with occasional rifffes 
-Flat - Very rare disruptions in smooth flat surface of stream 

(P!ease enter a number within the range of the category that best fits) 
1. Average wid* of riparian zone 

16-20 
1 i - i 5  
6-1 0 
- 

? -5 

16-20 
11-15 
6-i 0 - 
1-3 

16-20. 

7 i-15 

6-TO 
1-5 

- (> 90 ft wide) 
-varies from 15 to 90 ft 

-riparian zone absent 
- 13-15 f t )  

2. Completeness of riparian zane ("Breaks" = change from riparian to other vegetation types, or bare ground' 
1 -Riparian zone inract without breaks in vegetauon 

-8reaks occurring intermittently i 

-Breaks frequent with some gullies and scars every I00 - 150 ft. 
-0eepiy scarred with active headcutting and gully formation ail-aI$& reach 

P 

. 

Is there evidence of sediment from the upper warershed or riparian area reacting the srrearn channel? 
Y e s  -no 

3. Characteristics of ~e Riparian vegetation 
-Diversity of perennial plant species reflects patential for site; Dense growth (hard ra walk 
through. Note: sedge communiv types may be exception); good plant vigor and age diversir 
-Approximarely 60% of dimax plant species present: plant vigor stable, density of growth 
mostfy open (easy io walk througn) 

-Littfe diversiry in perennial plant species, andlor age of trees; plants scattered; vigor poor 
-Site is dominaied by annual forbs and weeds: few perenniai or climax plants present 

2 



< - *  . 
4. WidthjDepth Ratio 2 ?asured at the ordinary high water mark  
(OHM). OHM is the ~ O I ~ ~ L  where high flow normallv reaches on t Isw bank and is most easily determined gn 

characteristics such as  terracing, soil changes (rock to soill, presence/absence of vegetation or debris. 

channel width divided by depth a 

1 straight channel sections where the "scoured" channel meets the "permanent" vegetation. Look for 

10-1 2 -Width/depth ratio <8 
7-9 
4-6 
1-3 

-Width/depth ratio 8 to 15 
-Width/depth ratio 1 5  to 25 
-Width/depth ratio > 25 a 's t ream is channelized 

5. Bar farmm-on 
10-12 
7-9 
4-6 
7 -3 

-Bar development uncommon and/or bars stable and wd! vegetated. 
-Some gravel bars of coarse stones and well-washed debris present, litrfe silt 
-Point bars enlarging by gravels, sand and/or silt, new bars forming 
-Channel divided into braids or stream is channelized 

6. Bank erosion 
16-20 
11-15 
6-1 0 
1-3 

-tittle or none evident, banks appear stable and are hefd firmly by vegetation 
-Erosion occurring on some outside bends and channel constrictions; non-eroding banks s a b l e  
-Erosion common on most outside bends and channel constrictions 
-Erosion predominant on entire channel (straight secticns, inside and outside bends, etc.1 

(Answer either 7a. or 7b.l 
7a. Stream bottom - (Fast Moving/Rifffe dominated streams) 

16-20 
11-15 
6-1 0 
1-5 

-Stable, stony bottom of  multiple sizes, interstices obvious 
-Stony bottom easily moved, with little silt 
-Bottom of silt, gravel and sand, stable in places 
-Uniform bottom of sand and silt loosely held together, stony substrate absent 

7b. Stream bottom - (Slow movinglPool dominated streams) 
16-20 

11-15 

6-1 0 
7 -5 

-Mixture of substraTe materials with gravel and firm s a n d  prevalent; vascular root mats and 
submerged vegetation common 
-Mixture of soft sand, mud or clay: mud may be dominant; some vascular root mats and 
submerged vegetation present 
-All mud or clay, or channelized with sand boxom; litde or no submerged vegsation 
-Hardpan clay or bedrock; no vascuiar root mat or submerged vegetation 

(Answer either 8a. or 8b.I 
8a. RifflelpooI frequency - (Fast moving/riifle dominated streams) 

16-20 
11-15 - 
6-1 0 
1-5 

-Distinct, occurring at intervals of 5-7 x sveam width 
-1rregulariy spaced, 8-1 5 x stream width 
-Long pools separating shon riffles, meanders absent, 7 6-25 x stream width 
-Meanders and riffles/poois absent or stream channelized, > 25 x stream width 

. 8b. Pool characteristics - (Slow moving/pooi dominated streams) 
-Even mix of deep, shallow, large and small pools 
-Majority of pools large and deep, very few shallow pools 
-Shallow pools more prevalent than deep pools 

16-20 - 
11-15 
6-1 0 

- 1 

1-5 -Majority of pools small and shallow or poofs absent ~ .- 
9. Aquatic plant growth 

10-1 2 
7-9 
4-6 
1-3 

-Not apparent, but rocks or other submerged objects feel slippery 
-In small patches or along channel edges 
-In large patches or discontinuous mats 
-Mats cover bottom (hyper-enriched conditions) or plants not apparent and rocks not sliFper 
(saeam devoid of algae because of toxic conditions) 

10. Turbidity 
1C-12 -Ctesr 
7-9 -Slightly off Color 
4-6 -Cloudy(can see through) 
1-3 -0paquekan't see through) 

Color: Is rain or runoff influencing turbidity levels today? Y e s  No- 
3 



10-12 . 
7-9 
1-6 
1"-3 

- -  

-None 
' -Sigh= 

-Moderb _ _  
-Severe 

-Slick Sheen Fiet;..s 

12. Materials other *an sediment on channel bottom (examples: iron or aluminum oxides, calcium carbonare) 
10-12 
7-9 
4-6 . 
1-3 

-None 
-Slight 
-Moderate . 
-Severe 

State color 

1 3. Salinization 
70-12 -None Evident 
7-9 

4-6 

1-3 

-Evidence of salinity is present in t h e  watershed, bu t  no salt crusts observed in or near the 
stream. 
-Minor evidence of salts in or near t he  stream. Plant diversiry may be reduced or dominated 
by salt tolerant species. 

-Salt crusts common in or near the stream or on stream banks. Vegetation may be severely 
reduced due to salt. 

14. Water Odor 
10-12 -None 
7-9 -Slight 
4-6 -Moderate 
1-3 -Strong 

Describeodor-Sewage Perroleurn Chemical-Natural Other 

7 0-1 2 
7-9 
4-6 . 
1-3 

7 5. Dewatering - From irrigation or natural factors such as subsurface fiows.(assess during critical low flow 
periods, or you may need to inquire locally about this.) 

-No Apparent water loss {irrigation return flow may be  supplementing base ffowl 
-Water loss noticeable, however fiows are adequate to support aquatic organisms 
-Flow supports aquatic organisms, but habitat, especially riffles, is drasecally reduced 
-Channel may be dry or flow low enough to predude at severely impair aquatic organisms 

Are irrigation diversion or return structures present? Yes- No- 

16. Amount of fish cover (Relative % of reach with some type of fish cover) . 
10-1 2 -Extensive( > 50%) 
7-9 -Moderate125-50%1 
4-6 -Sparse( e 25%) 
1-3 

I 

-Absent or "choking" vegetation only 

Fish cover type - mark all that apply with (PI =present, (C)=common, (AI =a&mdant 

Deep Fools LogslWoody Debris Undercut banks Overhanging vegetation 
Boulders Rootwads- Aquatic Vegetation Other 

Total +fatal . Possible (rated parameters only) X l O O = -  % (Please check one category below) 

IMPAIRMENTNSE SUPPORT V A L U E S  - 87 100% NON-IMPAIRED, (FULL SUPPORTI - 80 - 86% - 71 - 79% 
55 - 70% 
0 - 54% = SEVERE IMPAIRMENT, (NON-SUPPORT) 

= 
= MINOR IMPAIRMENT, (PARTIALSUPPORT) 

NON-IMPAIRED, BUT THREATENED, (FULL SUPPORT) 

MODERATE IMPAlRMENT, (PARTIAL SUPPORT) . -  - 
4 



- - .  
Suspected impacts to S.W.A.P.A.C. h: 
i f  observed. 

Check each land use that is present, and also those resource suspected of being affecred by that land use. 

d uses in the watershed. Indicate SCSFF -f 1zgres 2f impac: and scecifjc sxa.Til;ie2 

S 

U N O  USE 

Comments: (reference to land use and SWAPAC category) 

1 - 
Brief Description of Reach: 

4. ~ .- 

J 


