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STATE OF IDAHO 

DEPARTMENT OF WATER RESOLIRCES 

BENEFICIAL USE FIELD REPORT 

A. GENERAL INFORMATION 

1. Current Owner: H K HYDRO LLC 
26 N STATE ST 
SALT LAKE CITY UT 841 03 
(801) 531-1 900 

2. Accompanied by: Scott Kaster 

Phone No: 208-543-8931 208-731 -5499 (Cell) 

Address: 

Relationship to Permit Holder: PartnerlOwner 

3. SOURCE 
WASTE WATER 

B. OVERLAP REVIEW 

1. Other water rights with the same place of use: 

2. Other water rights with the same point of diversion: 

Permit No: 47-7702 

Exam Date: 3/4/2005 

TRIBUTARY 
MUD CREEK 

47-7700 in lower plant 

None 

C. DIVERSION AND DELIVERY SYSTEM 

1. LOCATION OF POINT(S) OF DIVERSION: 
WASTE WATER SW1/4SW1/4NW1/4 Sec. 14, Twp 09S, Rge 14E, B.M. 

TWIN FALLS County 

Method of Determination: GPS 

2. 

PLACE OF USE: POWER 

Twp Rge Sec 1 N E I NW 1 SW I SE I 
~ ~ ~ ~ ~ ~ ~ % ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ j T o t a l s  

09s 14E 14 1 I X 1 I I 
I I I I I 
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Method of Determination: Site visit and GIs 

3. X Delivery System Diagram Attached (required). Indicate all major components and distances between 

components. Indicate weir sizelpipe as applicable. 

- X- Map Attached Showing Location(s) of point(s) of diversion and place(s) of use (required). Scale must be 
1 :24,000 or greater. 

A e r i a l  Photo Attached (required for irrigation of 10+ acres). 

X- Photo of Diversion and System Attached - 

Well or Diversion Pump Serial No. or Discharae 
ID No.* Motor Make I-& Motor Serial No. Pump Make - Size 

SEE FIELD NOTES FOR INFORMATION ON GENERATORS AND SYSTEM LAYOUT. 

'Code to correspond with No. on map and aerial photo 

D. FLOW MEASUREMENTS 

1. 

Measurement 
Eauipment - Make Model No. Serial No. - Size Calib. Date 

DOES NOT APPLY 

NOTE THAT THE MEASURING DEVICE IS A PART OF THE FlSH HATCHERY MONITORING WHERE THE 
WASTE WATER IS GENERATED. WATER USE DETERMINED FROM REPORTS FROM THE FlSH HATCHERY. 

E. FLOW CALCULATIONS 

Measured Method: 

Additional Computation Sheets Attached 

SEE ATACHED SPREADSHEET ANALYSIS AND REPORTS FROM THE FlSH HATCHERY 
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F. VOLUME CALCULATIONS 

1. Volume Calculations for Irrigation: 

V = (Acres Irrigated) x (Irrigation Requirement) = 
I.R. 

V = [Diversion Rate (cfs)] x (Days in Irrigation season) x 1.9835 = 
D.R. 

V = Smaller of V and V = 
I.R. D.R. 

2. Volume Calculations for Other Uses: 

REVIEW OF THE OUTFLOW DATA FROM FIRST ASCENT FISH FARM FINDS THE HIGH FLOW IS 8.0 CFS WITH THE 
AVERAGE OF THE REPORTED FLOWS IS 6.9 CFS. 

VOLUME CALCULATED = 6.9 (365) (1.9835) = 5,000 AFA 

SEE ATACHED 

Yes Have conditions of permit approval been met? x No 

H. RECOMMENDATIONS 

1. Recommended Amounts 

BENEFICIAL USE PERIOD OF USE DIVERSION RATE ANNUAL VOLUME 

POWER 01/01 to 12/31 8.000 CFS 

Totals: 8.000 CFS 5,000.00 AF 

2. Recommended Amendments 

x Change P.D. as reflected above A d d  P.D. as reflected above N o n e  - - 

- Change P.U. as reflected d above -x-Other 

I. AUTHENTICATION 

Field Examiner's Name Date { I 5 . b g  
V '  - 

Reviewer Date 









Lmm pwer g h  divamion viewed &om east side of Mud C d .  Spill goes into a box 
culm u a k  ro-y h d  e d  to l o w  power plant. 



- - 

Laww power plant. Generators in building. 



NARRATIVE FOR FIELD EXAM FOR 47-7700 AND 47-7702 
By Allen Merritt 

On 3/4/2005 I met with Scott Kaster at the site of the HK Hydro LLC facilities northwest 
of Buhl Idaho. 

The upper power plant diverts water from Mud Creek in the SWSESE Section 15, T9S, 
R14E. via a head canal from the creek. (**Note that all further legal descriptions are in 
the T9S, R14E.) The head canal conveys water to a penstock for the upper power plant. 
The penstock starts in the NWNWSW S14 and terminates at the upper power plant 
building in the SWSWNW S14 and at that locations dumps water back into Mud Creek. 
The head canal also delivers water for irrigation use for other users. The head canal also 
has an overflow allowing excess water to spill back to Mud Creek near the upper power 
plant. 

The upper power plant building contains a 4 station manifold that directs flow to three 
installed generators (1 station has no generator). It was reported that the three generators 
were 300 Kw, 60 Kw and 25 Kw. The upper power plant has a head of 95 feet. 

The lower power plant diverts water from Mud Creek via a head canal just below the 
upper power plant in the SWSWNW S14. A pipeline conveying wastewater from Don 
Campbell's fish hatchery crosses Mud Creek and discharges into the lower power plant's 
head canal within the SWSWNW S 14. The lower head canal conveys water to a 
penstock for the lower power plant. The penstock starts in the NWNWNW S14 and 
terminates at the lower power plant building in the NWNWNW S14 and at that location 
dumps water back into Mud Creek. This lower head canal also has an overflow allowing 
excess water to spill back to Mud Creek. 

The lower power plant building contains a 5 station manifold that directs flow to three 
installed generators (2 stations have no generators). It was reported that the three 
generators were 100 Kw, 60 Kw and 35 Kw. The lower power plant has a head of 60 
feet. 

Mr. Kaster indicated the power plants were initially developed by Dan Skeem utilizing 
irrigation pumps as generators. He indicated that since HK Hydro obtained the facilities 
in the late 1980's or early 1990's they have upgraded the generators replacing the pumps 
as money allowed. He indicated that the upper plant has more efficient equipment than 
the lower plant. Mr. Kaster further indicated that the flows of Mud Creek since the late 
1990's has decreased. He provided power records for the years 1996 and 1997 and 
indicated that these represented the peak power generating period with higher flows 
during the time that HK Hydro had operated the facility. He could not provide records 
when Skeem operated the facility. 

After the field exam I met with Don Campbell in an attempt to understand the availability 
of the wastewater that flows fiom his fish facility and discharges into the lower head 
canal. The water from the Campbell fish farm comes fiom various sources including 



Mud Creek and some tributary streams as well as ground water from artesian hot wells. 
These waters are used to raise warm water fish and at times irrigate his property. Mr. 
Campbell provided a list of discharge measurements ranging in dates from 2001 through 
2005 that represent the wastewater discharged to the lower head canal. The 
measurements were made for the purpose of reporting water quality to DEQ. The flows 
varied from 6 to 8 cfs. The average of the gross measurements was 6.9 cfs. 

Utilizing the power records and the Campbell flow records the attached spreadsheet was 
developed to analyze and quantify the water diverted at the upper and lower power 
plants. Note that between the upper and lower diversions water from side streams at 
times enters Mud Creek so there are times when there is more water available from Mud 
Creek at the lower diversion. Also note that there is a diversion for Kanaka Rapids 
diverting for irrigation and recreation uses between the upper and lower HK Hydro 
diversions. The spreadsheet utilizes an overall estimate of plant efficiency based on the 
attached portions of publications about hydropower. On the high end the efficiency is 0.8 
or 80% and at the lower end the efficiency is 0.6 or 60%. These upper and lower end 
values were used based on Mr. Kaster's statement of comparative efficiencies of the two 
plants. Assumptions in analyzing the power records are that the plants were run 
continuously. This assumption is reasonable to calculate peak flows but not critical in 
estimating volume of water diverted. The spreadsheet was constructed to account for the 
water diverted from the Campbell facility in the lower plant. The average of 6.9 cfs was 
used to calculate the volume of this wastewater flow. Based on this analysis it is 
determined that at times more water from Mud Creek may be diverted at the lower 
diversion that what is diverted at the upper diversion and then discharged then re- 
diverted. Taking this into account it is recommended that the lower diversion on Mud 
Creek not only serve as a re-diversion but also as a primary diversion. The peak annual 
diversion from Mud Creek was calculated to be approximately 17,820 AF. The peak 
diversion from Mud Creek was 50.76 cfs so the permitted 50 cfs is recommended for 
license under 47-7700. 

Permit 47-7702 is recommended to be amended to cover the wastewater utilized from the 
Campbell fish facility. The point of diversion is the point where the water is put in the 
pipeline crossing the creek. The peek diversion is 8 cfs based on the information from 
Don Campbell and the annual diversion volume was the average of 6.9 cfs times 365 
dayslyear times 1.9835 aflcfslday or 5000 afa. 

The attached photographs were taken of the facility. Photographs from inside the power 
houses did not turn out. 





When working with cubic feet per second. 709 is divided by 60 and the result "I I !  ( 

Q x h x e  
Pkw = 11.8 

where Q = flow ~n cfs 1 '  
h = net head m leet b 1 1  

I e = turbine-generator efflclency 
1 1 ;  

F ( , I '  , 
Component efficiency varies both with design and engineering refinement. 

Some designs are inherently more efficient than others and some products 
'! ( i  
ti 

show better engneering than others. Equipment vendors should have some [ ' I  ~ idea of the efficiency of their equipment even though those numbers may 
be a bit inflated. In any event, when flow and head data is provided, the ven- ~ : ' l  1 1  
dor should give power output and price numbers. The difference qetween 1, 1 1  

actual and theoretical output is the system efliciency. If you feel that your flow I i 1 1  
and head data is sound, you may request that the vendor guarantee the 1 , I 
power output. Keep in mind that micro plants are typically less efficient than A t !  / I  

I their tull size counterparts. 

Typlcd Effldencies 

Turbines: 1 l i  
....................................................................................................................... Pelton 70.85% 11 ~, ............................................................................................ . Cross flow.. ..... ..60-70% 

Francis ............ ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... ..... .75-90% 
Propeller ................................................................................................................ .75-90% 

Generators: 8590% 

I Belt Drive (where used): 95% 

Example: The site has a flow of 15 cfs and a net head of 150 feet. The turbine 
will be Pelton with direct drive to a good Sychronom generator. Theoretical 
output is 

--- The efhclency of the turbine and  generator are 80% and  95% respectively 
No belts are used " E  E thus 80 x 95 = 76, so the actual power output 1s 

Estimating Power Requhements 1, i 
individuals considering a stand alone system should make an  effort to deter- 

mine their power requirements and then to see that the proposed system out- - put is adequate. An important distinction must be made between the total 1;' 'I I, energy that is consumed in a given period and the peak demand that may 
be required at any given moment. A 5KW plant running continuously for one 
month (720 hours) will generate 3 6 0 0  kilowatt hours, which should be enough 

i l  1 

tor a typical single family household. However, the system will produce only 
5000  watts at any given moment. On a typlcal morning. these items might 

I 
:I 

be  in use: 



To conve r t  t h i s  t o  horsepower, t h e  equat ion 
becomes : - 

To conver t  t o  K i lowat ts ,  t h e  same equat ion  
becomes : 

For  exampl e  : 

Using a  f low r a t e  (Q) of 5  cfm and a  n e t  head (h )  
o f  100 f e e t ,  t h e  t h e o r e t i c a l  power, i n  K i l owa t t s ,  i s  

= 700 Watts 

The t h e o r e t i c a l  power a v a i l a b l e  represents  more power than you w i l l  
ge t  o u t  o f  you r  equipment. A l l  o f  t h e  machinery and o t h e r  equipment t h a t  you 
use t o  conver t  t h e  power a v a i l a b l e  i n  t h e  f loering water  t o  mechanical s h a f t  
o r  e l e c t r i c a l  power a r e  l'ess than 100% e f f i c i e n t .  As an i n d i c a t i o n ,  t y p i c a l  
e f f i c i e n c i e s  o f  wa te r  wheels and t u rb i nes  a re  l i s t e d  below. More p r e c i s e  
f i gu res  a r e  a v a i l a b l e  from t h e  manufacturers.  

Typ i ca l  E f f i c iency  Ranges f o r  Small Water 
${heel s  and Turb i  nes 

Prime Mover E f f i c i e n c y  Range 

Water Wheels - Undershot 25 - 45% 

- Breast  35 - 55% 

- Poncelet  40 - 60% 

- 9vershot  60 - 75% 

Turbines- React ion 80% 

- Impulse 80 - 85% 

- Crossf low 60 - 80% 



To transmit the power from water wheel or  turbine to a  generator, 
a l ternator ,  or some mechanical system also entai ls  losses. Belt drives are 
95 to  97% eff ic ient  for each be l t ;  gear boxes 95% and higher; alternators 
and generators 80%. If you use second hand equipment, you can adjust the 
efficiency rating down sl ightly. 

Typical overall eff i  ciencies for  electr ical  generation systems can vary 
from 50 to 70%, with the higher overall efficiencies occurring in the high 
head, high speed impulse turbines. Overall efficiencies of systems using 
water wheels are usually well under 50%. 

For example: 

Using our previous figures,  the theoretical power 
available ( P t h )  was 700 Ilatts. If an impulse turbine, 
with efficiency of SO%, i s  used with a  single belt  
drive t o  an 80% e f f i c i en t  a l ternator ,  then the useful 
power ( P )  i s  

P = 700 Watts X 0.8 (turbine)' X 0.95 (be l t  drive) 

X 0.8 (a1 ternator)  

I n  summary, here are the steps t o  follow t o  determine the hydro 
pctential of your s i t e :  

1. bleasure the water flow rate  using one of the following: 

-- timed container f i l l i n g  method, 
-- f loat  method, or 
-- Wei r  method. 

2. Determine the usable flow -- tha t  portion of the stream flow 
you can use. 

3. Fleasure the total  or gross head, preferably with: 

-- surveyor's equipment or 
-- carpenter's level and stand. 

4. Deterpine the net head by subtracting f r ic t ion  and other losses 
from the gross head. 

5. Cal cul a te  the theoreti ca1 power avai l  able usi ng e i ther  

P th  = Q X h horsepower or Pth = Q X h Kilowatts 
529 

- 
709 

where Q = usabl e  flow ra te  in cubic feet  per minute 
h = net head, in fee t .  

6. Calculate the useful power available by multiplying Pth by the 
efficiency of each piece of machinery 1 inked into the system betwee 
and including the water wheel or  turbine and the unit giving o u t  t t  
useful power. 

- 20- 



AGREEMENT OF SALE OF REAL PROPERTY 

II I T  I S  AGREED by a n d  a m o n g  GLASER LAND & LIVESTOCK, I N C . ,  a 

N e v a d a  c o r p o r a t i o n ' ,  h e r e i n a f t e r  r e f e r r e d  t o  a s  "Glase r" ,  DONALD 

K .  CAMPBELL a n d  DIANE CAMPBELL, h u s b a n d  a n d  w i f e ,  h e r e i n a f t e r  

I1 r e f e r r e d  t o  a$ " ~ a * ~ b e l l " ,  ZIONS LEASING CO. ,  a U t a h  c o r p o r a t i o n ,  

h e r e i n a f t e r  r e f e r r i d  t o  a s  " Z i o n s " ,  a n d  J O E  MILLER a n d  HALLIE 
,q; f 

MILLER, h u s b a n d  a n ?  w i f e ,  h e r e i n a f t e r  r e f e r r e d  t o  a s  "Mi l l e r f ' ,  
i 

l a c c o r d i n g  t o  t h e  f o l l o w i n g  terms a n d  c o n d i t i o n s :  

II 1. R e c i t a l s : ,  T h e  f o l l o w i n g  f a c t s  a r e  a c k n o w l e d g e d  b y  

I1 t h e  p a r t i e s  a n d  c o i n s i d e r e d  by  t h e m  i n  t h e  e x e c u t i o n  o f  t h i s  

A g r e e m e n t :  

- ( a )  G la se r  i s  t h e  o w n e r  o f  c e r t a i n  r e a l  p r o p e r t y  s i t u a t e d  

I1 i n  T w i n  F a l l s  C o u n t y ,  I d a h o ,  m o r e  s p e c i f i c a l l y  d e s c r i b e d  i n  

I1 E x h i b i t  A a t t a c h e d ,  h e r e t o  a n d  i n c o r p o r a t e d  w i t h i n  t h i s  A g r e e -  

II m e n t  a s  i f  h e r e  s e t  o u t  i n  f u l l ,  h e r e i n a f t e r  r e f e r r e d  t o  a s  t h e  

II "Glase r  P r o p e r t y " ; :  

( b )  I t  i s  C a m p b e l l ' s  d e s i r e  t o  p u r c h a s e  a p o r t i o n  o f  t h e  

G l a s e r  P r o p e r t y ,  c o n s i s t i n g  o f  a p p r o x i m a t e l y  107.11 a c r e s ,  m o r e  

II s p e c i f i c a l l y  d e s c r L i b e d  i n  E x h i b i t  B a t t a c h e d  h e r e t o  a n d  i n c o r p o r -  

I1 a t e d  w i t h i n  t h i s  A g r e e m e n t  a s  i f  h e r e  s e t  o u t  i n  f u l l ,  h e r e i n -  

a f t e r  r e f e r r e d  t o  a s  t h e  " C a m p b e l l  P r o p e r t y " ,  t o g e t h e r  w i t h  a n y  

a n d  a l l  a p p u r t e n a n r t  w a t e r  r i g h t s ,  i n c l u d i n g  w a t e r  p e r m i t s  a n d  

l i c e n s e s  a n d  h o t  dater r i g h t s ,  p e r m i t s  a n d  i i c e n s e s  w h i c h  Glaser 

11 may own i n  c o n n e c t ' i o n  w i t h  t h e  C a m p b e l l  P r o p e r t y ;  

AGREEMENT OF SALE OF REAL PROPERTY - 1 



! 

I 
( a )  T o  p a y  t o  G l a s e r ,  c o n t e m p o r a n e o u s l y  w i t h  t h e  e x e c u t i o n  

o f  t h i s  A g r e e m e n q ,  t h e  sum o f  $ 5 0 , 0 0 0  by c a s h i e r ' s  or  c e r t i f i e d  

I 
c h e c k ;  t o  d i s m i s s  w i t h  p r e j u d i c e  a l l  c l a i m s  o f  Z i o n s  a g a i n s t  I 

i 
G l a s e r  i n  t h a t  c e r t a i n  a c t i o n  p e n d i n g  i n  t h e  D i s t r i c t  C o u r t  o f  t h e  

i 
F i f t h  J u d i c i a l  ~ i s t r i c t  o f  t h e  S t a t e  o f  I d a h o ,  i n  a n d  f o r  t h e  

C o u n t y  o f  T w i n  F a l l s ,  a s  C a s e  No. 37669. 
, 

6 .  Z i o n s '  C o v e n a n t s  t o  C a m p b e l l :  I n  c o n s i d e r a t i o n  o f  t h e  
I 

p r o m i s e s  o f  C a m p i e l l  t o  Z i o n s  c o n t a i n e d  h e r e i n ,  a n d  o t h e r  g o o d  a n d  
I 

v a l u a b l e  c o n s i d e d a t i o n ,  Z i o n s  a g r e e s :  
I 

( a )  T o  graAt  t o  C a m p b e l l ,  a n d / o r  a n y  a g e n t s  o r  e m p l o y e e s  o f  I 
i 

C a m p b e l l ,  a l i c e n s e ,  s u b s t a n t i a l l y  i n  t h e  f o r m  o f  E x h i b i t  

h e r e t o ,  f o r  a c c e s s  t o  t h e  d i v e r s i o n  f a c i l i t y  l o c a t e d  o n  t h e  Z i o n s  1 
P r o p e r t y ,  a t  t h e ' p o i n t  o f  d i v e r s i o n  o f  Mud C r e e k  t o  C a m p b e l l ' s  .I 

i 

p r o j e c t e d  f i s h  f a r m ,  f o r  p u r p o s e s  o f  c o n s t r u c t i n g  i m p r o v e m e n t s  

I t h e r e t o  a n d  f o r  ~ a i n t e n a n c e  a n d  r e p a i r  o f  s a i d  d i v e r s i o n  f a c i l -  
I I 

i t y ,  a n d  f o r  acchss  t o  t h e  p e n s t o c k  s i t u a t e d  u p o n  Z i o n s '  P r o p e r t y  
I 
I I 

d o w n s t r e a m  f r o m  f h e  d i v e r s i o n  f a c i l i t y ,  a p p r o x i m a t e l y  o n e - f o u r t h  
I I 

t o  o n e - h a l f  a  m i  e .  C o n s t r u c t i o n ,  m a i n t e n a n c e ,  a n d  r e p a i r  o f  s a i d  t I 
i m p r o v e m e n t s  s h a  1 b e  u n d e r t a k e n  a t  a t i m e  a n d  i n  a m a n n e r  t 
r e a s o n a b l y  a c c e p t a b l e  t o  Z i o n s  a n d  a t  C a m p b e l l ' s  s o l e  e x p e n s e .  

i 
( b )  T o  g r a k t  t o  C a m p b e l l  a l i c e n s e  f o r  t h e  u s e  o f  w a t e r  

o b t a i n e d  b y  Z i o n  p u r s u a n t  t o  Water P e r m i t  No. 47 -7700  f o r  t h e  ? 
s o l e  p u r p o s e  o f  f i l l i n g  a n d  m a i n t a i n i n g  f i s h  p o n d s  o f  C a m p b e l l  

I 
l o c a t e d  o n  t h e  c g m p b e l l  P r o p e r t y ,  w h i c h  l i c e n s e  s h a l l  a l l o w  a 

i 

AGREEMENT OF SALE OF REAL PROPERTY - 9 Paua*lb~ 't PfMwm; 
8 

I 



I 
1.  S e p t e m b e r  t h r o u g h  M i y  - a max imum o f  3 c f s .  

I 
! 

2 .  ~ u n e  t h r o u g h  A u g u s t  - a maximum o f  5 c f s . ;  

ss-.------wa-t-e~-..Qe-y st- - 

7 .  C a m p b e l l i ' s  C o v e n a n t s  t o  Z i o n s :  I n  c o n s i d e r a t i o n  o f  t h e  

p r o m i s e s  o f  Z i o n s l c o n t a i n e d  h e r e i n ,  a n d  o t h e r  g o o d  a n d  v a l u a b l e  

i 
c o n s i d e r a t i o n ,  C a  p b e l l  a g r e e s :  .+[ 

( a )  T o  s u b m i t  p l a n s  f o r  r e p a i r  o f  t h e  e x i s t i n g  d i v e r s i o n  
I 

f a c i l i t y  u n d e r  w h k c h  Z i o n s  w i l l  o b t a i n  water  p u r s u a n t  t o  S t a t e  

I 
W a t e r  P e r m i t  No. f i 7 - 7 7 0 0  t o  Z i o n s  f o r  w r i t t e n  a p p r o v a l  p r i o r  t o  

I 

I b e g i n n i n g  c o n s t r u c t i o n  o f  s u c h  r e p a i r s ,  t o  w h i c h  Z i o n s  a g r e e s  t o  

w i l l  n o t  w i t h h o l d  a p p r o v a l  u n r e a s o n a b l y ;  f u r t h e r ,  Z i o n s  a g r e e s  I E 
t h a t  i f  t h e r e  are '  m o d i f i c a t i o n s  i n  t h o s e  p l a n s  d e s i r e d  b y  Z i o n s ,  

, 

I 
a n d  n o t  d i r e c t l y  : n e c e s s a r y  t o  t h e  i n t e g r i t y  o f  t h e  s t r u c t u r e ,  

I 

t h a t  t h o s e  m o d i f = c a t i o n s  w i l l  b e  m a d e  a t  the  j o i n t  e x p e n s e  o f  

r e s p o n d  a s  t o  w h e k h e r  t h e  p l a n s  a r e  o r  a r e  n o t  a c c e p t a b l e  w i t h i n  

o f  I t h e i r  r e c e i p t  by  Z i o n s ,  Z i o n s  a g r e e s  t h a t  i t  
I 

Z i o n s  a n d  C a m p b e l i l ,  e a c h  p a y i n g  o n e - h a l f  t h e r e o f  3 
( b )  T o  u n d e ! r t a k e  s t r u c t u r e  i n  a  

i 
I 
j 



First Ascent Fish Farm Flow 

1 I301200 1 6 
31812001 7 

31281200 1 7 
51241200 1 8 
612812001 8 

81112001 8 
91271200 1 8 

1211 21200 1 6 
3/7/2002 6 
7/1/2002 7 

1011 612002 8 
1 211 812002 6 
3/28/2003 6 
711 412003 7 

1013012003 7 
1 I912004 6 

411 512004 6 
613012004 8 
812312004 8 

1 011 212004 7 
1212012004 6 
2/23/2005 6 
511 612005 8 
712512005 8 
911 212005 6 

1211 212005 6 



FIRST ASCENT FISH FARM -- WATER QUALITY SUMMARY REPORT 2001 5 ;+.L 3 p ~ t j  C V C * ~  

TKN 

mgll 

0.12 

1.53 

0.79 

0.7 

TSS LOAD 
TSS TSS NET TSS LOAD Iblday 

DATE FLOW cfs SITE mg/l mg/l Iblday NET 

1130/1001 6 1 7.3 236.52 

6 2 - 10.5 3.2 340.2 103.68 

12 _ 3 48 31 10.4 

" i 8  A 4 26.2 -21.8 2546.64 -563.76 

WATER QUALITY SUMMARY 2001 

TP LOAD 
TP TP NET TP LOAD Iblday 

mgll mg/l IWday NET 

0.039 1.2636 

0.206 0.167 6.6744 5.4108 

0.148 9.5904 

0.149 0.001 14.4828 4.8924 

Page 1 



FIRST ASCENT FISH FARM - WATER QUALITY SUMMARY REPORT 2001 

TSS LOAD 
TSS TSS NET TSS LOAD Iblday 

DATE FLOW cfs SITE mgll mgll Iblday NET 

TP LOAD 
TP TP NET TP LOAD Iblday 

W/l mgll Iblday NET 
TKN 

mgn 

WATER QUALITY SUMMARY 2001 Page 2 



FIRST ASCENT FISH FARM --WATER QUALITY SUMMARY REPORT 2002 

WATER QUALIN SUMMARY 2002 

TSS LOAD TP LOAD NO21 

TSS TSS NET TSS LOAD lWday TP TP NET TP LOAD Iblday NH3-N TKN N03-N 

Page 1 

317 12002 6 1 6.83 221.292 
6 2 14.4 7.57 486.56 245.268 

12 3 74 4795.2 
18 4 36.9 -37.1 3586.68 -1208.52 

7IIIMOZ 7 1 3.4 128.52 
7 2 13.1 9.7 495.18 366.66 
16 3 7.56 653.1 84 

23 4 5.58 -1.98 693.036 39.852 

10H6/2002 8 1 29.4 1 270.08 
8 2 29.5 0.1 1274.4 4.32 

22 3 17.9 2126.52 

30 4 14.5 -3.4 2349 222.48 

12/18/2002 6 1 43.7 141 5.88 
6 2 37.5 -6.2 1215 -200.88 

12 3 37.7 2442.96 

18 4 20.1 -17.6 1953.72 -489.24 

0.185 5.994 

0.38 0.195 12.312 6.318 

0.575 37.26 

0.519 -0.056 50.4468 13.1868 

0.06 2.268 
0.222 0.162 8.3916 6.1236 

0.113 9.7632 

0.134 0.021 16.6428 6.8796 

0.05 2.16 

0.13 0.08 5.616 3.456 

0.178 21.1464 

0.135 -0.043 21.87 0.7236 

0.057 1.8468 

0.182 0.125 5.8968 4.05 

0.185 11.988 

0.159 -0.026 15.4548 3.4668 

0.143 

1.65 

0.669 

0.861 

0.05 

0.624 

0.055 

0.192 

0.05 

0.107 

0.424 

0.19 

0.05 

0.168 

0.21 3 

0.196 

0.701 

3.52 

3.07 

3.1 1 

0.285 

1.08 

0.449 

0.562 

0.224 
0.543 

0.932 

0.591 

0.197 

0.638 

0.701 

0.599 

1.63 

1.5 

3.49 

3.08 

1.2 

1.2 
1.45 

1.38 

1.4 
2.25 

1.87 

2.18 

1.71 

3.71 

3.7 

3.36 



FIRST ASCENT FISH FARM -- WATER QUALITY SUMMARY REPORT 2003 

TSS LOAD 
TSS TSS NET TSS LOAD lblday 

DATE FLOW cfs SITE mg/l mgll Iblday NET 
3/28/2003 6 1 26.8 868.32 

TP LOAD NO21 
TP TPNET TP lbiday I NH3-N ( TKN I NOON 

WATER QUALITY SUMMARY 2003 

mg/l mg/l Ib/day NET 
0.032 1.0368 

Page 1 

mgll 
0.05 

mg/l 
0.164 

mgA 
1.68 



FIRST ASCENT FISH FARM -- WATER QUALITY SUMMARY REPORT 2004 

FLOW cfs 
RACEWAY TSS LOAD 

FARM in TSS TSSNET TSS Iblday 
DATE FARM out SITE mgll mg/l Iblday NET 

4/11/2004 6 1 12.5 405 
2 22.8 10.3 738.72 333.72 

8 3 13.3 574.56 

14 4 14.1 0.8 1065.96 491.4 

TP LOAD 
TP TP NET TP Iblday 
mgll mg/l Iblday NET 
0.05 1.62 

0.189 0.139 6.1236 4.5036 
0.085 3.672 

0.1 13 0.028 8.5428 4.8708 

TKN 1 N03-N 



FLOW cfs 
RACEWAY TSS LOAD 

FARM in TSS TSSNET TSS Iblday 

DATE FARM out SITE rngil rng/l Iblday NET 

18 4 45 -26.2 4374 -239.76 

TP LOAD 

TP TP NET TP Iblday 

mgll rngll lWday NET 

0.17 -0.02 16.524 4.212 

NH3-N 

mgll 
0.201 

TKN 

mglt 
0.785 

NO21 

N03-N 

mgll 
3.23 



FIRST ASCENT FISH FARM -WATER QUALITY SUMMARY REPORT 2005 

FLOW cfs 

RACEWAY TSS LOAD 
FARM in Temp TSS TSS NET TSS Iblday 

DATE FARM out SITE F mgll mgll I blday NET 
212312046 6 1 76 11.2 362.88 

2 17 5.8 550.8 187.92 
8 3 19.6 846.72 
14 4 13.6 -6 1028.16 181.44 

TP LOAD 

TP TP NET TP Iblday 
mgll mgll Iblday NET 

0.034 1.1016 
0.162 0.128 5.2488 4.1472 
0.1 13 4.8816 
0.099 4.014 7.4844 2.6028 

I l l  


