
United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

IN REPLY REFER TO: 

WR-BNL-PMG 

MH10RANDUM 

MAILING ADDRESS: 
Post Office Box 25486 
Denver Federal Center 
Denver, Colorado 80225 

To: Project Leader, Benton Lake NWR 

From: Refuge Supervisor, MT & WY . 

Subject: Water Management Plan for 1985 

STREET LOCATION: 
134 Union Blvd. 
Lakewood, Colorado 80228 

JAN 14 1985 

I • ve just read your \.<later Use/Management Plan. Very good job. 
Engineering should be responding to your water right's questions/issues. 

Your plan for 1985 looks good. If you do not already have a plan for 
monitoring salinity levels, you should prepare one by spring. Such an 
evaluation scheme should be based on your discussions with staff at 
NPt~RC. 
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WlldlifB Res. APR 1 7 1986 United States Department of the Interior 

IN REPLY REFER TO: 

FISH AND WILDLIFE SERVICE 

MA.ILING ADDRESS: 

Prnt Off= .Bo::c 25486 
DeiWU Fedoal Center 
Dcwu, Cowrado 80225 

STREET LOCATION: 

134 Un.Wn Blvd. 
LakeUJO<>d. Coklrado 80228 

FR/EN 
WR MT APR 16 1985 
MAIL STOP 60190 

MEMORANDUM 

To: ARD-Wildlife Resources~ (60130) 
Attn: Schranck 

From: Regional Hydrologist, Engineering, Region 6 

Subject: Annual Water Use Report 
Benton Lake NWR & WMD 

. -......... 

In response to our request of April 7, 1986, the subject 1985 
water use reports have been reviewed and found to be in order. 
No further information will be required for the Wetland 
Management District. 

Please extend our thanks to refuge personnel for their 
cooperation in this matter, and thank you for all your 
assistance • 
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1985 WATER USE REPORT 

f 

BENTON LAKE NATIONAL WILDLIFE REFUGE 

Great Falls, Montana 

I. Water Rights and Water Use 

Table I is a compiled summary of water rights and use for the 
Ben ton Lake Refuge. --\ 

Table II is a compilation summary of water rights and use for the 
Wetland Management District. 

Table II I is a compiled record of water level gauge readings on 
the six marsh impoundments at Benton Lake. 

I I. Narrative Discussion 

A. Ben ton Lake 

B. Wetland Management District 
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TABLE ! . WATER RIGHTS AND USE AT BENTON LAKE NWR ~' 

REFUGE \.JATEP P-IGHTS 1985 'vlt.TE P USE 
;;.-(!' ,. t 0; 

DivE:rsior: 1'1eans of Flov Claimer . 
5ourv Ma;. Diversion RaH" Volt.Jms Use I Tyoc PlacE Amount . Period. 

Headquarter~ well ' Pump 45 gpm 2 AF Oo~est i c I Fire Headquarters None · ·Annua 1 ..; 

Protection 

Diffuse runof+ f... Dam Natural 135 AF F & W Marsh Unit I II + Annual 

lake Creek runoff B Dam 500 cfs 1L~,ooo AF F & vJ !"'arsh Units I-VI 1067 Annual 

Diffuse runoff c Dam Natural 392 AF F & \•! Marsh Unit IVa 58 Annual 

Diffuse runoff D Dam Natural 23 AF F & W Marsh Unit IVa ' + Annual 

Other diffuse runoff E,F,G Dam Natura 1 176 AF F & \<1 I Marsh Unit !V 27 Annual 

Other diffuse runoff H, I Dam Natural 303 AF F & W Marsh Unit VI 5 Annual 

Muddy Creek K Pump - 3x 50 cfs 14,600 AF F & \-1 t-larsh Units I - VI 6380 Annual 
(I rri gat ion flov.Js) 16.6 cfs 

TOTAL 29 1 64] AF 7537 AF 

+ runoff received but not measured 
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WATER RIGHTS WATER USE l::1o::> 
Point of 
[; i ve rs i or 1'\eans of Flov Claim,;d Amour: 

Sour c.~ tl\~;. Diversion Rats vc, 1 um~ Use: Tvpt Place Acre ~: Period 

FurnE: ~ '.>!' : 

Tra i l l,r[:t 1 
I, ~E.:;NE~SW~ Headgate 2 cfs 480 /,F F £, W \-let lands Furnell NC Annual ; . 

Se:;. 22 Grass 1and5. v/PA 

Kingsbur~ Lake WP~ 

Stock Dar J.' ( s) Dam Natural l AF F & \.J Pond NE-};NWtNW~, -! 

flow Sec. 21 .s Annual 

Stock Dam ~2 (s) Dam Natural 2.5 AF F & W Pond SEi;SWi;SEt., .5 Annu2 
fl OVJ Sec. 16 

Stock Dam () ( s J Dam Natural 2.5 AF F & W Pond NEirNWtS\.Jt 0 Annual 
flow Sec. 21 

Unnamed coulee 011806 Dam 18 cfs 6.4 AF F & W Pond SWi:NE·HMl. r Annual • ::> 
or dry runs (s) Sec, 28 

II (s) 011807 Dam 12 cfs 6. 4 P..F F & 'vJ Pond SEi:SEi;SW-2; .25 Annual 
Sec. 8 

II (s) 011808 Dam 6 cfs 6.4 AF F & 'vJ Pond WtNEL 
Sec. 17 3 Annual 

!I (s) 011809 Dam zlf cfs 6.4 AF F & W Pond S\.Jz\-N\.J-l;NW-l; 2 Annual 
Sec. 21 

II (s) 011811 Dam 3 cfs 6.4 AF F & W Pond SWi:SWi;NWk, .25 Annual 
Sec. 20 

Alder Creek (s) 011810 Direct use 12 cfs. 3.25 AF F & W Lake Sec. 19., T 
21 N .• R. 11 E. 450 Annual 

We 11, 511 .casing 011812 Windmill & .so gpm 3.5 AF F & \4 Tank NEi;NW*N\4f., 0 Annual 

'· 
tank - non- Sec. 21 

I functional 
~ 

t 
N 

t 



TABLE I I I: RECORDED MARSH UNIT ELEVATIONS FOR 1985 
.. 
"' 

·--
BENTON LAKE NATIONAL WILDLIFE -REFUGE 

urn 1 ~ UN IT 11 urn:r 1 1 : Ut\ IT I\' UH IT V - UNIT 
E _t to-· •• Sal.,. Elev. Sal.' E l e·/. Sa 1. ,- Elev. Sc 1 . · E. lev. saD Ele~.;. So : 

Date F IO\ , 3~:1~~; -3615.0 3613.C 36i3.C 3613.0 3613.0 

11/15/84 3624.6 3621 . 1 3616 ."3 3614. 0 5 3614.55 36 1'5. 9 
01/01/85 3624.6 3 t " 1 • 1 3616.3 36'15.00 3614.55 3615.9 
Ol/15/85 3624.6 .. . 1 3616.3 3615.00 3614.55 3615.9 
02/01/85 3624.6 3bL l. 1 3616.3 3615.00 361~.55 3615.9 
02/15/85 3624.6 3621.1 361f.~ 3615.00 3614.55 3615.9 
03/01/85 3624.6 3621.1 36~6.3 3615.00 3614.55 3615.9 
03/15/85 3624.65 3621.1 3616.57 3615.17 - 3614.55 3616. 1 2500 
04/01/85 04/04/8,- 3625.6 3621.8 3616.3 36i5.o 36 Jll. 5 3616. 1 
04/15/85 i ) 3625.5 3621 .3 3615.7 3614.8 - 3615.5 3616.0 
05/01/85 3625.1 3621 . 0 3615.0 3615.0 3615.4 3615.7 
05/15/85 3624.3 1400 3620.6 3615. 1 2100 3614.7 5300 3615. 1 2800 3615.5 4600 
06/01 /8~. 3625.4 3620.5 3615.2 3614.7 3615.2 3615.5 
06/15/85 '25.3 1250 3620.8 1200 3615.1 2200 3615.1 4000 3615.4 3616.0 
07/01/85 

~ ·- ._ -~25.4 3620.8 3615.0 3614.6 3615.2 3615.7 
07/15/85 3625.4 3621.0 3614.9 3614.4 3615.2 3615.5 
08/01/85 \ 3625.7 650 3620.0 1200 3614.95 900 3614.75 1800 3615.0 3615.75 I 08/15/85 3625.65 3620.35 36 I. 5 3614.2 3614.95 3616.7 
09/01/85 l 3625.6 3621.5 361::,.0 3614.2 3615.35 3617.9 
09/15/85 I 3625.8 3621 .8 3615.25 3614.3 3616.8 1 iOO 3617.9 Free 
10/01/85 I 3625.9 1400 3621.6 850 3615. 15 5200 3614.35 3617.0 3617.85 i400 
10/15/85 I 3626.0 3621 .6 3615. 15 3614.35 3617.0 3617.8 I 11/01/85 J 1/09/85 3626.0 3621 .6 3615.15 3614.35 3617.0 3617.7 
11/15/85 3626.0 3621.6 3615.15 3614.35 3617.0 3617.65 
12/01/85 3626.0 3621.6 3615. 15 3614.45 3617.0 36T7.6 
12/15/85 3626.0 3621 .6 3615.25 3611-1.55 3617.0 3617.6 
12/31/85 3626.0 3621.65 3625.35 3614.65 3617.05 3617.65 

Maximum Elevation 3627.0 3622.0 3618.0 3618.0 3618.0 3618.0 
General Pool Bottom 3623.0 3619.0 3615.0 3615.0 3615.0 3615.0 
Salinity is measured in micromhos/centimeter 

I 

w 
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'·II. Nar.rdt ive Discussion 

WecJtlh::r conditions in early 1985 are characterized as being cold and 
d:ry with little snow cover. Spring thaw began with ice going out of 
the Missouri Rive'r on /-larch 14 - 15. The meager snow melt and runoff 
were over with by March 25. Strong chinook winds took the remaining 
ice off lakes and marshes by April 4. The usual rainy season in May 
and June didn't occur until August and September. Soil moisture then 
bui It up and some local runoff .occurred in September and October. A 
cold, moist early fall proceeded with marsh units briefly freezing 
ov~r on October 6th. Below ~ero temperatures the first week of November 
sealed all the marShes and most of the local rive8 soon froze over, 
sending most migratory birds south ea1~lier than usual. 

A. Benton Lake Refuge 

The 1985 runoff did little to relieve water shortages at the refuge. 
The amounts received by unit and month are recorded on Table IV. 
Runoff in the fall is unusual for Benton lake, but hopefully the drought 
is over. Saturated soils and an early freezing of soils should promote 
n1ore runoff next spring. 

Measurements of water rights a1 .1se at Benton Lake are dependent on 
individual marsh unit water le~ . gauge readings and associated field 
observations a~ no other recording instruments are in place. The 
accuracy of these projections is somewhat limited. Volume of water 
pumped from the Muddy Creek pumping station is calculated by mu1tiply
i ng pump hours by the rated capacity of the pumps. Runoff events 
occurring over lon., · ime periods or during periods of high evaporation 
complicate evaluati .. ,t of such measut·ements. Runoff occurring during 
periods of pumping also becomes difficult to separate or measure. 

Table V provides a projection of water consumed by evaporation at 
Benton Lake in 1985 (..lf.Q.:r acre feet). This is based on long term 
average evaporation r .. r. for this a1·ea of 2.5 feet for the Apr'il 
to October period, and the average surface acres flooded in the various 
units by month. 

. . ~401) 



\·J>\TER RIGHTS: 

A. Un i l I I I b ... 1s in (runoff from north) + 

B. La"~ C r·~c!.. runoff (Units I' II, plus 1067 

58 c. Unit I Vet (main.watershed) 

0. u,,i t I \l.a ( :,ou lh watershed) t 

t.fG. lJn i ! IV \lhl~ i 11 r·unof f) 27 

II I . llrli l VI \ 11.1~ j 11 runoff) 5 

Sub-totdl 1157 

···-··-··----- --------·-------------------------
" ' l. V 1-: ,, :I I 1 I. d "'') 0 

---'--·-------·------- ---------
1157 Acre Feet 
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TABLE V; AVEH111.. :)URFACE ACRES - 1985 

II Ill IVa IV v Vt TOTAL ____ ,...__,.-...-.. ...... ----
Apr i 1 3~3 439 640 299 530 376 604 "3231 

May 310 284 378 136 391 187 481 - 2167 

June 345 329 34'3 54 346 358 534 2J09 

Jill y 345 304 233 6 219 214 Slf4 1865 

Auq. 352 314 335 11 120 247 755 2134 

Sept 353 5.21 431 28 121 773 804 3036 

Od . 375 505 lt27 115 llt3 833 804 3202 

... -··---··- -·- ·-----· 

Total . 2428 2696 2787 649 1870 2988 4526 17944 

Ave. SA 347 385 398 93 267 427 646 2563 
·-----· 

Evdp. 867 963 995 232 668 1067 1615 6407 
( 2- s) 
·-· ·-·-··· ·- -·~· .~.-----
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,J;.·f ivcry of water from the Huddy Creek pumping station was delayed 
1 i•~L by our· contractor who was behind schedule on structure re

.i.latL'~lteiH in Lake Creek. Pumping began on 11ay 27th but then inade
~uate supplies in Muddy Creek shut down one of our pumps until early 

.July.· Repairs on the new structure (#29) in Lake Creek, pipeline 
gate.val.ve and pumphouse roof repairs also shut down pumping operations 
for a few days in June and July. The No. 3 pump had to be sent 
back tO Salt Lake City for a redo on the 1984 overhaul job. 

Finally in August there was adequate water supply and we vJere able 
to operate all three pumps, bringing water back up to target levels 
in the units. Table VI shows the distribution made of this 6380 
acr~ feet of pumped supply. Table VI I shows the redistribution 
of· some 1717 acre feet of water among the ~nits, primarily done to 
d~water Unit I I I and reflood Unit V. A considerable amount of this 

.'vater was taken up by the dry soils in V. Table VIII shows the 
operational .data summary for the Muddy Creek pumping station. Table 
IX.shows.water balances for each unit fortheyear, The refuge marsh 

. un! ts had a net gain of 2094 acre feet of water and wi 11 go into 1986 
LJith considerably improved water habitat conditions. 

Tl1e inter-unit pumping system was not operated this year, 
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TABLE VI: PUHPED \vATER DlSTR!BTION 11 P1
' (Acre Feet) 

-!-' r 
0 

208 

76 

153 

173 

0 

25 

163 

147 

468 

UNITS 
I! t IVa I 

0 0 

0 0 

0 0 
' 

0 20 

0 0 

I Vc v VI Comments 

0 0 0 

0 0 0 Refill canal system 

290 320 411 Evaporative losses 

200 250 250 Evaporative losses 

74 140 1577 Evaporative losses reduced 
by rainfall 

~pt •.. 1435 65 110 0 5 0 1255 0 Evaporation offset by 
:) 

rain/runoff 

·---------·- -
: fAL .: 6380 675 913 0 25 564 1965 2238 

... ---·-----.---·-------------------

TABLE VII: WATER TRANSFER BETWEEN UN ITS ''T'' ± (Acre Feet) 

UNITS 
ll I ttl l II CANAL' Ill IV v VI I Comments 

'r. 
iY3/26 

•· 

1 
- 1 - 30 + 30 Lowered ca naTtode~va ter:--

Unit t II 
- 48 + 48 Dewater Ill 

-717 +717 Soi 1 s absorbed all but 81 
AF - Dewater Ill 

04/09-16 359 +359 Remove excess from I I, :re-

:JIJ/ 17-26 

I 
charge v 

: -46 46 Remove excess from I ' re-
I charge I! 

I -128 +128 Dewater Ill by gravity.· 

-- 103 +103 Ref i 11 canal 
I 

TALS 

·---·~ 
.• - l -~-------- --~-.. +286 ·:z-sEi- Drop levels in II due· to 

I 1 botulism in backvJaters 
1- -.. - .... :-:::-(:7'::-7:-:-.-::::--.l-:-:-:-:-.::;._ -·-· - --·-··· .. -- - ---·-·~ ---

I '"' 17"8 I 30 893 I 1717 

L "6 __ I 103 12811076 364 1717 

·I 
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T 1\B l t V I I I : ANNUAL WATER PUMPING REPORT - 1985 

A. Pll t-IP I NG DATA jt1AY ~ ... :rv.-L A~1 s~t 

1. !1nur~ Opera ted 

Pttmp No. 1 qs:- 5''13 S.70 (,8(:;, 3o'f 22l!8. 8 

Pump No. 2 17..- 32.1 }70 68(, 3G.o 1609.9 

Pump No. 3 2 0 0 3 ?t> 37f,,/ 767.6 

Tntal }fo9 . 9/t.j- 7'-/-0 1/(,3 jdl./0 ~626.3 . 
A.F: 2.33 }'l...£:,0 Joz.o 2.'13:2. f'I3S / 

.' 

2. Jk. r~ feet pumped (hr. X 1. 379 AF) 6380 ~F 

3 . Ki 1 mJ<ll t hours used 1 ,304,640 

II. (osl~ $38,260.36 

B. WATER QUANTITY DATA 

1. Acre feet on hand (beginning) 2844 AF 

2. ih: re feet received 7537 AF 

3 . . Al: re feeL account i0421 AF 

lt. Acre feet on hand (close) L1978 AF 

'.>. tk r..; ft.~>Jl consumed (check) 5443 AF 

G. ikre feet consumed (actual) fo<f b] 

/. · Ac. re Feet difference 9G'-! 

d. Cost/acre foot $5.99/AF 
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TABLE IX: 1985 WATER BALANCE~ 

,., 
f •• ... 

WATER MANAGEMENT WORKSHEET ALL UNITS CALENDAR YEAR 1985 

Elevations Surface Acres Acre Feet Contained Acre Feet Acre Feet Acre Feet 
Unit Begin· _ · End Beginning End Beginning End··· Received Discharged Consumed 

11/151:-- 12/03/85 

3624.6 3626' 0 .. 280 ?-:·' 442 898 1219 763 

II 3621 . 1 3621.65 402 soG 583 782 Jlf36 1237 

I I I 3616.3 3615.35 973 566 1005 212 + 793 

IVa 3616.8 3616.0 282 . 15 191 29 83 245 

I Vb 

IVc 3614.95 3614.65 543 281 234 109 591 716 

v 3614.55 3617.05 - 835 - 1271 1965 694 

VI 3615.9 3617.65 597 891 429 1677 2243 995 

Totals 3077 3567 2884 4978 7537 5443 

+ 490 + 2094 
Surface .!!...ere 
Acres Feet 

0 
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t:L \~~~Management District 

llli::., the thl rd drought year in Cl row, Wqter cond[tions ~tlere po9r 
throughout the district. A majority of the WPAis were dry· most 
of the year. ·No water rights were exerci'sed on Purnell vJPA due 
to lack of· runoff. The Kingsbury· Lake (WPA) was a 11 but dry, 
Most of the perimeter stock ponds did receive spri'ng runoff and 
~"ere full or nearly so in t'lay when the duck nest drag crew searched 
l~e area for nests. The telemetry study on this WPA had to be re- · 
p~ogrammed to a new study on Benton Lake due to Jack of nesting birds, 
thought to be directly r~lated to lack of perm~nent water, Alder 
Creek was flowing about 4 cfs on May 6, 1985. 

Two addftlonal stock ponds on the southwest side of Kingsbury 
Lake were filed on for water rights by regional engineering 

. pe rsonne 1 . 


