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I. INTRODUCTION - Description of Re fuge 

Bowdoin National Wildlife Refuge is located seven miles east of Malta 

in northeastern Mo ntana. The refuge is centrally located in Phillips 

Co unty and lies at about 2,200 feet elevation in the Milk River Valley. 

This valley is bordered by plateaus ranging in elevation from 2,400 

to 2,600 feet above sea level. The climate of the area is semi-arid 

and characterized by low precipitation which averages about 12 inches 

annually. Summer temperatures may reach 100 degrees and, during the 

winter months, minus 30 degrees is common with an occasional minus 

50 degrees. Sunny days occur during much of the year and moderate to 

strong vJinds prevail during spring and fall. 

Bowdoin Refuge was established in 1936 to preserve habitat for the 

propagation and protection of migratory wa~erfowl and other wildlife. 

The refuge mission i s to provide (l) optimum nesting and migration 

hab itat for migratory birds, (2) suitabl e habitat for re s ident wildlife 

and (3) an opportunity for public enjoyment of the Refuge and its 

~v ildlife. At present the refuge produces an average of 5 ,000 ducks 

annually, supports up to 100,000 migrating v1aterfov1l, and provides 

wildlife-oriented recreation for approximately 2,000 visitors each 

year. 



I I. 

The refuge consists of a tot .. 1 of 15,571 acres. Within th is total, 

1 and types as shown on the Land Type Inventory Fonn are: 

( 1 ) Inland Fresh Seasonall y Flooded Basins or Flats 900 acres 
( 2 ) Inland Fres h MeadO\vs 250 acres 
( 3) Inland Fresh Sha llow Marshes 380 acres 
(4) Inland Sa 1 i :-:e Fl a ts 300 acres 
( 5) Inland Saline Marshes 2,800 acres 
( 6) Inland Open Saline Marshes 4,000 acres 
( 7) ;iative Grasslands 6,400 acres 
(8 ) Introduced Gras s lands 155 acre s 
( 9) Dense ~es ting Cover 210 acres 

( 10) 3ru sh 100 acres 
( 1 1 ) Admi nistrative Lands 76 acre s 

OB JE CTIVES 

l. Maximize waterfowl production by providing suitable breeding, 

nest ing and brooding habitat in a balanced complex. The quantified 

object ive i s to produce 18 ,000 duck s annually. (PMD Mig. Birds: 

21. 02 , 21. 03 , 21 .08, 31.02 , 50.02 ) 

2. Provide annual waterfowl use at a l evel cons istent with flyway 

ra nagemen t pl ans . The obj ec t ive i s 15 . 8 mi llion use days annually. 

( p;.1J :iig . Birds: 20.04 , 21.08 , 31.02 , 40 .01) 

3. Encourage wil dli fe diversity of all i nd i genous speci es and maximize 

mi gratory bird speci es , parti cu larly co lonial ne s ting bi rds. 

(PMD Mam . & Non-mig. Birds : Goa l 2 , PMD Mig. Birds : 20 .04 , 32 .03, 

33 .02) 

4. Pro vide opportuniti es for 1-.iildli fe-oriented rec reation and inter

preta t i on that i s compatibl e with natural resource objectives. 

Our objec tive i s 12,000 vi s it s an nu ally . 

(o· J Interp . !'..Rec.: Goil l· C. Rec reat i on) 
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Ill. STATEMENT OF PROBLEM 

Part of Bowdoin National Wildlife Refuge lies within the flood plain 

of Beaver Creek. This stream headwaters in the Little Rocky Mountains, 

about 50 miles to the southwest, and meanders nearly 150 miles to its 

confluence with the Milk River. approximately 28 miles east of Bowdoin 

Refuge. Most of this stream's 150-mile course is through lands 

characterized by saline-sodium soils. These soils~ typical of semi- · 

arid .areas throughout the western United States, corrrnonly accumulate 

surface salts through capillary action, seepage and other water trans

porting mechanisms. This condition exists throughout the Beaver Creek 

drainage from the Little Rockies to the Milk River and is especially 

evident in °low spots" where water remains until it evaporates. 

At Bowdoin Refuge, lake Bowdoin and Dry Lake are the "1 ow spots" and 
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the natural saline condition has been compounded by irrigation return 

flows, saline seeps and land use practices. Historically, all land in 

the vicinity was grass land . Then, after the construction of irrigation 

facilities, ~uch of the land adjacent Bowdoin was converted to irrigated 

crops. Suaar beets we re grown during the early days after irrigation 

water became availa bl e (during t he 1920's or 1930's); and their prod~i:

tion was continued until the early 1960's on some lands. This type of 

row cropping contributed heavily to silt-laden return flows which, in 

this vicinity, drain ed into Lake Bowdoin . 

Past Refuge water management practices also contributed to a buildup 

of salts in t hese two lake bas ins. Previ ous Re fuge Ma nagers at tempted 

to ho l d as much wat er as poss i bl e. The units were flushed infrequently 
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because adequate water and / or fu nds were not available during most 

yea rs. This "closed system" situation resulted in a loss of water, 

primarily through evaporation and transpiration, which left dissolved 

solids (in this case sa lts) tra pred in the basins. It wasn't until the 

mid-1970's that n~s began to realize what problems had developed in Dry 

Lake and La ke Bowdoin. --
Now i t is apparent that the many years of salts accumulating on the Refuge 

( 
have lowered marsh productivity. The decline is especially evident in Dry 

Lake where cattails and round bulrushes have been replaced by alkali 

tolerant speci es. Submerged aquati cs such as pondweeds and widgeongrass, 

which flourished during the 1950's, are nearly gone. Water quality is so 

bad that refug e waters cannot meet minimum discharge standards established 

by EPA and the Monta na Depa rtment of Water Resources. Consequently, it is 

not possible t o reverse the trend by flushing refuge impoundments . La ke 

Bowdoin is showing signs of the same problems, althou~h it hasn' t suffered 

the degree of dec line tha t is obvi ous in Dry Lake . T his is because Bowdoi n 

is larger and deeper and the proces s wi ll t ake longer . However , ca t t ails, 

whi ch are l ess tolerant to salinity than bulrus hes , have already neariy 

disappeared from La ke Bowdoin . 

? 
Duck production, which is Bowdoin Re fuge ' s highest priority objective, 

h3S dropped from 24 ,000 in 1961 t o 3,000 in 1981 (See Appendix IV). The 

average annu al producti on during the peri od 1961-70 was 22 ,000 . For t he 

19 71-80 per iod, average annual pr oducti on wa s onl y 5, 000. Refuge marshes 

t od ay just aren ' t as attract i ve t o nest in~ ducks as t hey were twenty 

year s ago . 

u 



There are also off-refuge problems associated with deteriorating on-site 

water quality . Any seeps through refuge structures or di l(es eventually 

flow into Beaver Creek and are used for irrigating downstream lands . 

Blowing alkali dust is also deposited on adjacent farmlands if Dry Lake 

goes dry, which it often does during the sUTM1er when adequate water is 

not available. Both the saline water and alkali dust can cause problems 

for refuge neighuors through deposition of alkali on agricultural lands, 

thus lowering productivity . Alkali dust deposits are also a nuisance 

and inconvenience in the same way that blowing dirt is. 
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It is evident, therefore, that by improving water quality on the refuge 

marsh productivity can be restored and some problems for adjacent land

owners can be elirainated. However, it must be realized that the intrinsic 

salinity of clay soils corrmon to the Beaver Creek drainage will not be 

changed. This basic characteristic of these soils will continue to exist. 

IV. ALTERNATIVES 

Four alternatives for management of the refuge are considered under the 

following constraints/considerations. 

1 . There is a li mited water supply available to the refuge during 

non-flood or lm" runoff years. 

2. During normal runoff years, the Malta Irrigation District allots 

3,500 acre fee t of water annually for refuge use under contract 

agreement. 

3. Usually, duri ng normal and high runoff years, there is 7,000+ acre 

feet of wat e r available to the refuge from the Malta Irrigation 

Jistrict. The progn osis on water availability i s that it will be 

less tn the futuie as demand for water throughout the District 

iricreases_. 



4 . Based on infonnation from the refuge Annual Narrative Reports. 

Beaver Creek flood waters come by the refuge on an average of 

four years out of 10. When this flooding occurs. there is more 

than 7,000 acre feet of water ava ilable to be taken into the 

refuge. During the period of 1941 to 1981. the longest time 

between flo ods was four years and the average was 1.33 years. 

5. Irrigation return watet, flowing into the refuge from surrounding 

farmland, amounts to approximately 1,500 acre feet annually. 

/ ; he present poor quality water on the refuge requires that serious 

consideration be given to the potential impacts upon water quality 

downstream, for any planned or naturally-caused discharges in the 

near or distant future . In considering the alternatives discussed 

in this document, the State of Montana (Water Quality Bureau and 

Department of Fish, Wildlife and Parks} and all downstream water 

users who could be impacted from a water discharge, must be made 

aware of the seriousness of the water quality problem and its potential 

impacts in either the near or distant future. Clearly, a cooperative 

approach i s indicated. 
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Fund ing to imp lement a particul ar management alternative may or may not 

be availabl e, even though the potential economic impacts from the water 

quality problem are substantial. All costs di scussed in this document 

are based on current infonnation. Where construction costs are i nvolved, 

only reasonab le and practica l me t hods are cons idered (i .e . , use of on-site 

f ill for dikes rather than°hau ling) . 
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A. No Action Alternative 

1. Features 

There would be no change from present operations under this alterna

tive. Existing physical features would continue to function as in 

the past and natural flows, irrigation re.turn flows and deliveries 

from Malta Irrigation District would continue. 

2. Management 
/? 

< Water management objectives would be• to hold enough 

water to keep all marshes and impoundments at operational levels. 

Beaver Creek flood water would be utilized whenever possible. 

Refuge water would be discharged into Beaver Creek during severe 

fioods when H would be necessary to take. flood water into Ory 

Lake and Lake Bowdoin and then release a portion to keep refuge 

dikes from being washed out . 

Emphasis would be on maintaining good quality water in Lakeside, 

Te al Ponds. Farm Pond. Strate r Pond, Patrol Road Pond. Black 

Coulee Pond. Goose Island Pond, Drumbo and other small im~oundments. 

During years whe n adequate water and/or funds are not available to 

maintain both Dry Lake and La ke Bowdoin at operational levels. 

attempts would be made to keep Dry Lake wet to control blowing 

al kal i . However, during extended droughts, water may not be available 

and Ory Lake would be totally dry. 

3. Consequences 

a) l~n t e r Our1_l i ty and Di sc h a r~ 

Salini ty would con t inuP t o increase in both Dry L~ke and La ke 

Bowdoin as a result of sa l ts being transported into the refuge 
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in solution and then being deposited when the water evaporates. 

As salinity increased, the marsh vegetation important for nesting 

waterfowl would decrease until eventually none will remain. By 

this time. Bowdoin Refuge would suffer serious reductions in duck 

production and lose much of its value as a viable National Wildlife 

Refuge. 

With severe Beaver Creek floods, comparable to 1978 or 1979, refuge 

water of high salinity content would be carried onto downstream lands, -I 
possibly leaving deposits of salts. ~y-this--time the salinity could 

be so high that these refuge discharges could also change salinity 

levels in the Milk River below Beaver Creek. Also, any seepage through 

refuge structures and/or dikes would continue to flow into Beaver Creek 

and increase salinity levels in water supplies for downstream irrigators. 

b) Blowing Alkali 

Without adequate water to maintain both Ory Lake and Lake Bowdoin, one 

or both would occ asi onally go dry and blowing alkali would continue to 

reduce visibility and deposit salts do\'mwind from the refuge. 

c) Waterfowl Production 

Emergent vegetation productivity would continue to decline under 

this alternative . Resulting changes in vegetation would make the 

marshes of Lake Bowdo in and Dry Lake virtually useless as production 

habitat for du cks , thus ~ventuall y resulting in the production of 

only 2,900 ducks ann ual (See Appendi x I). 
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unchanged since these species use Lake Bowdoin's i slands only 

as nesting sites and do not depend on Dry Lake or Lake Bowdoin 

for food. 

e) Waterfowl Migration Use 

Migrating waterfowl would probably continue to use the area, 
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but spring migration use would probably decline since the marshes 

wo uld be l ess attracti ve to nesting birds. Fall migrants, however, 

would still find sanctuary and resting areas on the refuge. Food 

availability would also be changed little for fall migrants that 

feed most ly in surrounding grain fields. Al so, freshwater foods 

would li kely be replaced by saltwater species that are just as 

attractive to fe eding waterfowl. 

f) Botuli sm 

Losses from botuli sm woul d probably remain about the same. Inver

tebrate mortality would continue to occur in the brackish water 

areas created by fres h water dra ining into Lake Bowdo in . These 

dead inve rteb rates v,rnul d provi de a medium for botul i sm bacteria 

and feeding waterfo1vl \.'1ould inges t the infecte d carcasses. 

g) PublicU se 

Wildlife observation and hunting, whi ch are the two forms of use 

that account for about 90 percent of refuge visits, would not be 

affected by t hi s al t e rnative. 

h) Cost 

There are no costs , other than the annual operation aBd maintenance 

budget , associated with thi s alte rnative . Present O&M budget is 

$~77~000 annually. 
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i) The Community Economy 

Productivity on lands downwind from the refuge may decline from 

prolonged deposits of windb lown alkali. Also, the occasional 

releases associated \-Jith severe [3eaver Creek floods could affect 

productivity of dm-1nstream lands. In both cases landowner income 

could be adverse ly i mp acted. 



B. Na tural Rhythm Alternative 

l . Features 

a) Evaporate Lake Bowdoin down to approximately l ,200 surface 

acres ( 2 , 2 0 3. 6 9 m. s . l . ) . 

b) Construct ditch from the reduced Lake Bowdoin level to the 

outlet structure between Lake Bm-1doi n and Dry Lake . 

c) Increase the capacity of the discharge ditch from Ory Lake 

to Beaver Creek to handle a 145 c.f.s. flow of water. 
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d} During the first two or three times when Beaver Creek floods 

in the spring, water would be allowed to fill Lake Bowdoin and 

Dry Lake and then flow out with a natural flushing action. The 

flood 1-1aters 1·10uld dilute the sa line refuge v,aters which would 

then flo•.-1 to1·1ard Beaver Creek as the flood waters receded. Waters 

1·10uld be allov,ed to recede until Ory La ke was completely dry and 

Lake [3 m.;do in 1·1as back dol'm to 1, 200 sur face acres in size. This 

f looding/flush ing cycle would be continued , during flood years , 

until the salinity of the vrnter in Ory and Bowdoin Lakes v,as under 

2,000 mmhos . of conductivity. 

e) During the non-flood years of the rehabilitation period, 

1vhich i s expected to be between three and six years, Ory Lake 

would be kept dry and Lake Bowdoin would be ma intained at the 

1, 200 s urfac e-ac re s i ze . 
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f) Develop the four bays on th e north side of Dry Lake into 

semi-permanent wetlands. This would be done by diking across 

the se bays and building a ditch from the present Dry Lake Ditch 

to supply water to the more eastern bays. 

g) Isolate the waters of Drumbo Lake by building a low dike, 

with a riser control structure, at the railroad tracks where 

Drumbo flows into Lake Bowdoin. Also construct a shallow ditch 

to the east from Drumbo to act as a drain and flood water access 

for Drumbo. 

2. Management 

After Dry Lake and Lake Bm1doi n have been freshened up by two or 

t h re e fl o o di n g / fl us h i n g c y c 1 es : 

a) During non-flood years, maintain Lake Bowdoin at 1,200 surface 

acres (app roximately 1.5-foot maximum depth). This would be 

accomplished with natural runoff irrigation return water (approxi

ma tely 1,500 acre feet) that naturally flows into the refuge and 

water purc hases from the Malta Irrigation District. 

b} During non-flood years, manage Dry Lake as a seasonal wetland 

by adding water from the Malta Irrigation District in the late 

fall or early spring and then discharging it down to Beaver Creek 

at the end of June. 

c) During flood years, fill and hold v1ater in Lake Bowdoin 

(approxi ma t e ly 3,500 s urface acres in size) and Dry Lake 

(appr_oxi mate ly l ,SOO s urface acres in s ize) until the end of 
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June. Then the water would be discharged down to Beaver Creek 

leaving Lake Bowdoin back at 1,200 surface acres in size and 

Ory Lake dry or as a wet meadow. Discharge water from this 

action would be less than 2,000 micromhos/cm. of conductivity, 

which would be further reduced through dilution upon reaching 

Beaver Creek. Downstream irrigators and appropr i ate State 

officials would be invited to advise in these matters and would 

be infonned on proposed discharge schedules. 

d) Allow irrigation return flow waters to flow through Orumbo 

lake in order to maintain good water quality in the unit. These 

waters could be diverted into Lake Bowdoin and/or down to Beaver 

Creek. 

e) If emergent aquatic vegetation (i .e·., cattail and/or hardstem 

bulrush) begins to choke Lake Bowdoin, control management would 

be necessary. 

3. Consequences 

a) Water Quality and Discharges 

During the fir st few flood years , downstream water users and the 

Montana Water Quality Bureau will have to be willing to let the 

Refuge discharge water of poor quality (5,000 to 10,000 micromhos/cm), 

which would mix with flood waters, in order to flush and freshen 

Bowdoin and Dry Lakes . The period that this water would be moving 

down the Beave r Creek drainage would be during the receding stages 

of the flood s . 

At present , the mat ter of t he poss i ble influences from the initial 

two or three flood year di scharges on the fi shery resources of 
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Beaver Creek and the Milk River i s being invest igated. Informa

tion on potential conduct ivity level s o f vrnters dischai ·ge d fro m 

the refuge, sh0\-1i ng the conduct ivity levels that \vould result in 

Beave r Creek and the Milk River under various flow rates, has 

JEen sent to the Montana Depa rtment of Fi s h , vJildlife , and Parks 

for their eva luat i on . If they determine that there may be 

poss ible negative impacts on the fishery resource under certain 

di scharge conditions (i.e., conductivity of discharge water and 

flow ra te of 3ea ver Creek), di scharges made under t his alternative 

\·.ould be done so as not to subject the fishery to conditions that 

1-1oul d have extens ive or lasting e ffects. 

/\fte r the first two or three flood cycles (more if necessary) 

have freshened the refuge l akes , di scharges of v1ater from the 

en tire refug2 \•10uld be s ui tabl e for agricultural use downstream. 

Annua l do~nstream discharges of water would be approximately 

3,500 acre fee t ( mo re during flood years ) and 'dould be made 

du r i ng the ea rl y s ummer period . 

The amount of a l ka li availab l e to wind acti on would eventually be 

reduced substantially and i s expected to be limited to small areas 

around the perimeter of Lake Bo·.-1do in. 

c) \/aterfm·il Product ion 

Annual duc k product i on, dur i ng non-flood years wou ld be approxi 

- ate l y 8. 000. ~nd rluring flood years it would be approximately 

i -, .ooo . Th i ,; i -; base d on tile i ncrea sed productivity of B0v1doin , 
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Drumbo and Dry Lakes from fre she ning and the development of semi

permanent v1etlands in the Dry Lake bays (~ee Appendix I). 

d) Colonial Nesting Birds 

The only i mpact on colonial nesting birds would be to change 

nesting location from the present Woody Island to Pelican Island. 

At the 1,200 surface -acre level of Lake Bo\'1doin, vloody Island 

would be a peninsula and be lost as a nesting site. However, 

Pelican Is land would grow in size due to the lower water level 

and be comparable to the present size of Woody Island thus 

providing adequate space for the present populations of colonial 

nesting birds. 

e) l·Jaterfo~{!J_~__i_gration Use 

During non-flood years, tl1e ,reduced surface area of refuge waters 

from th e prese nt would cause spring and fall migrational use by 

~·1aterfmvl to be reduced slightly. During flood years, spring 

rn i grat i orial us e \'/Ould not be reduced. Flooding viould r.ot influence 

t ile fa ll mi gra tion period, so migrational use by v1aterfol'1l vwuld 

always be reduced s lightly during this season . 

f) Botulism 

The potential for botulism would be greatly reduced due to the 

freshened water cond ition s and the reduced surface area of the 

l akes during s umme r. If botuli sm sta rted to shov, up, it .,.,ould 

be far more eas il y contained than at prese nt and this would 

great l y redu ce the tota l losses from the disease . 



g) Public Use 

Through some a1teration of the present public use areas on the 

refuge, the tvlO main types of public use, hunting and wi1dlife 

observation, would remain at current 1evels. 

h) Cost 
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Estimated construction cost for development and imp1ementation 

of this option is $256,000. See Appendix II for itemized costs. 

Annual 1-1ater cost, during non-flood and low runoff years, is 

estimated to be $15,000 if the water is available from the Malta 

Irr igation District. 

l) Need 7,000 acre feet of water to compensate for 

evaporation. 

2) Irrigation return water is approximately l ,500 acre 

feet, for which there is no cost. 

3) The balance of 5,500 acre feet of 1-1ater would be pur

chased @ 2.75/acre foot from the Malta Irrigation 

Di stri ct for $15,1 25. 

i) Tile Com~~~ Economy 

Initially the construction cost of $256 ,000, to implement this 

option, would benefit the business commun ity. 

The refuge 1-1ould continue to operate on an annual budget of 

approxi mate ly $177,000, wllicll i s mostl y spent in the local 

co;n;nun i ty. 



The refuge would continue to attract non-resident travelers, 

bird watchers, and hunters which all help support the local 

business community through the purchase of gas, food, motels, 

sporting goods, etc. 

1 7 

Annual discharges of water into Beaver Creek would increase the 

availability of water for agricultural use downstream. This will 

provide an economic benefit to downstream water users through 

increased flows in Beaver Creek at a time of year when irrigation 

demand is high. 
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C. Lake Bowdoin Sump Alternative 

1 . Features 

a) Lake Bowdoin would be reduced to a max imum of 2,000 surface 

acres (3- foot contour - 2 ,204 .69 m.s.1.) and fu nction primarily 

as a coll ecting bas in for alkaline 1-/aters flu shed from other refuge 

i mpoundments . A water coll ecting di ke and three or more small 

i mpo undmen t di kes wo uld be cons tructed in Bowdoin's southwest 

bay to control and collect return flow irrigation water. This 

water would create seasonal wetlands behind the impoundment dikes, 

thus creating add itional breeding pair habitat. Also, an old 

st ructure in the Ne l son Canal would be rehabilitated and the 

ditch from this st ructure to Lake Bowdoin would be cleaned. 

Water from this ditch would enter the Lake Bowdoin basin and be 

used, through const ruction of low contour di kes, fo r spring 

seas onal ponds . A sma ll i mpoundme nt dike constructed upstream 

on thi s ditch 1vou ld also i ncrease spring breeding pair habi4:at. 

b} Dry Lake 1·mu l d be managed as the 111ajor production unit of 

the refuge ; water will be flushed into the Lake Bowd oin sump 

to get Ory Lake 1vater qua li ty equal to or be tter than \'later 

quality in Beave r Creek. A contour ditch would be constructed 

al ong the north side of Dry Lake as an extens i on of the present 

ditch l ead i ng from Lakes i de t o Dry Lake . Three small i mpound 

rnent di kes 1·10u l d be bu ilt be low this ditch across bays of Dry 

Lake . A drain wou l d be con s tructed from the Dry Lake/Bowdoin 

st ructure i 'lt o tile Lake. B01·1doin s ump area. 
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c) Drumbo would be flushed into the Lake Bowdoin sump to improve 

water quality in Drumbo and improve its v1aterfov1l productivity. 

A plug, with a tube and riser, would be constructed between Drumbo 

and Lake Bowdoin. A drain channel would be dug from this plug 

into the so uthwest bay of Lake Bowdoin and a second drain ditch 

dug eastward from the east end of Drumbo to the railroad bridge 

v,ould permit drainage of drumbo into Dry Lake. Also, the small 

water supply ditch into Goose Island Pond would need to be 

cleaned to permit it to carry more water. 

2. Management 

a) Lake Bowdoin would be allowed to evaporate to about 2203.69 

m.s .l. (4-foot contour) prior to freeze-up each year. At this 

level the lake would have a surface area of approximately 1,200 

acres and the Pelican Islands would provide a nesting site for 

the white pelican colony. Also, at this level the Lake Bowdoin 

bas in could accept spring flu sh water from other units without 

breach ing the small i mp oundme nt dikes in Bowdoin's south\·1est bay 

or exceeding the 2 ,204.69 maximum level. These small impound

ments \·1ill be ma nage d primarily for waterfov,l production. They 

\'lill be ma i ntained with natural runoff and irrigation return flow 

through Bl ack Coulee and other drainage channels from south of the 

Re fu ge . The proposed collection dike will intercept these 

scattered flows and consolidate them into a controllabl e head of 

water which wi ll be used to provide breed ing pair and brood 

habitat in the Southwes t Bay Ponds. These ponds could al so provide 



resting area s and opportuniti es for waterfowl hunting when 

managed as permanent ponds. A continual flow through this 

series of ponds and/or periodic draining into the sump will 

maintain acceptable water quality. 

Additional breeding pair habitat and one small impoundment 

would be located in the area near Long Island. Water from 

the Nelson Canal can be used to maintai n t his pond and spill 

from the pond would then create spring breeding habitat behind 

contour di kes. Then during the month of June water behind 

these contours would be drained into the sump. 
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b) Dry Lake would be managed as a seasonal wetland with emphasis 

on \vaterf0\'11 production. Three permanent ponds, which will be 

established by dik ing acro s s small bays on the lake's north side, 

will provide brood habitat and resting areas . Water supply to the 

Dry Lake Unit 1"1ill be through the exi sting Lakeside Canal and 

proposed co nLour ditch. This ditch will be an extension of the 

exi s ting canal and will al so supply wat e r to the three permanent 

ponds which 1-Jill spi ll into the main Dry Lake basin . These ponds 

would be fiu shed annually to keep them fresh and productive. The 

basin will be flooded each spring to provide pair habitat and will 

then be drained into the Bowdoin Sump during June. Flooding of 

t he bas in may al so be accompli shed with Beaver Cree k flood waters 

du ring some yea rs . 

Afte r a fe\'1 years of flu shin g, Dry Lake 1-Jaters s hould improve in 

qu ali ty. Once the quali ty i s equa l t o or be tter t han Beave r Creek 
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water quality, discharge s could be made into Beaver Creek rather 

than the Bov1doin Sump. Al so, at this point the Dry Lake basin 

1·10uld start shDl"ing characteris tics of a wet meadov, which it 

would eventually become. 

c) Drumbo v10uld be managed to improve water quality and increase 

productivity. The control structu re between Drumbo and Lake Bowdoin 

would make possible the use of irrigation return flows and/or irri

gation district water to freshen Drumbo and the proposed Southwest 

Bay Ponds as water is released into the Lake Bowdoin Sump. To 

facilitate delivery of an adequate flow of irrigation district 

water the small ditch into Goose Island Pond would need some 

cleaning. The proposed drain ditch from Drumbo to the east would 

be used to pass \"ater from Drumbo into Dry Lake and ultimately 

into 8eaver Creek once 1-1ater quality is acceptable for discharge. 

3. Consequences 

a) ~@~!-~~ and Di scharges 

As a result of flushing and freshening, water quality would be 

markedly i mproved in all units except Lake Bov1doin. Since it 

will be used as a sump to receive alkali water di scharges from 

all other units, Lake Bowdoin's water quality will continue to 

decline . The decline \"ill be s ignificant during the first few 

years of flushing. Then after the other units become fresh, the 

salinity increase in the Bowdoin Sump will slow do1-m considerably. 

Because of the poor quality of water in the sump this alternative 

does not pro vi de for any di scharges from Lake Bm-1doi n . Hov,eve r, 



once water quality in the other units was equal to or better 

than the quality of Beaver Creek water, discharges could be made 

into Beaver Creek from Dry La ke and Drumbo Lake. These discharges 

should total about 3,500 acre feet annually and occur during late 

June and early July. Since this water would be suitable for irri

gation and livestock uses, downstream water users would benefit 

from the additional flow in Beaver Creek during irrigation season. 

Although there vii 11 be no i ntenti ona 1 discharges from Lake Bowdoi Cl 

under this alternative, extreme flooding of Beaver Creek (50-100-

year flood) would probably top Refuge di kes. Flood waters may 

even erode dikes to the degree that impounded waters would mix with 

flood waters and be carried into Beaver Creek. This situation 

occurred in the spring of 1978 . Such an occurrence under this 

alternative would result in strongly alkaline waters from the Lake 

Bowdoin sump being carried into Beaver Creek by receding flood 

wat ers. 

b) Blowina Alkali 

Alkali dust will continue to blow from Dry Lake until it has been 

flushed a few times and becomes a fresh meadow. Lake Bowdoin will 

also contribute alka1i dust from the area around the sump. 

Eventually winds should deplete the alkaline deposits and the 

sump area v1ill stabilize , thus solving the alkali dust problem. 

How long this will take is not known . 

! c.. 
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c) Waterfowl Production 

We estimate that waterfowl production will not change much from 

what it is now. Duck production would be about 7,500 annually 

(see Appendix I). However, future potential for increasing 

waterfOl'-11 production may develop as a result of water manager..ent 

changes which are features of this alternative, e.g., creating 

additional small ponds. 

d) Colonial !lesting Birds 

Nesting opportunities for colonial birds would change very little. 

if any . The two Pelican Islands would become one at the 3-foot 

contour level and the area would be about half the size of the 

present Woody Island. Although Woody Island would probably 

become a peninsula and be lost as a nesting site, two small 

islands will be created by the lower water level in Lake Bowdoin. 

Total area of these and Pelican Island will be almost the sane as 

what is presently available for colonial nesters. 

' 
e) ~aterfowl Migration Use 

Use by spring rr.'3rants would be r~duc ~d slightly since Dry Lake 

would be wet and Lake Bowdoin would be about 1,200 surface ccres. 

Fall migrants would still find sanctuary and resting areas on tne 

refuge. Dabbling ducks would continue to feed mostly in off-refuge 

grain field s and divers would still find adequate food on the 

Refuge. Consequently. use by fall migrants would decline only 

s lightly also. 
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f) Botuli sm 

losses from botulism should be reduced by this alternative since 

all small ponds, lakes i de Unit and Orurnbo will be fresh water 

and Ory Lake will be dry during the botulism period of late 

summe r. The lake Bm~doin sump will continue to possess botulism 

potential, but losses will probably be less than at present. This 

will be due to the shorter, more regular shoreline and lack of 

emergent vegetatior. which will facilitate a more thorough cleanup 

of sick and dead birds. 

g) Public Use 

~ildlife observation and upland bird and waterfowl hunting are the 

uses that attract about 90 percent of refuge visitors annually. 

This alternati ve would continue to provide opportunities for 

hunting and wildlife observation at the present level . Some 

changes would be necessary to provide for visitor use of areas 

t hat ar~ now closed. 

h) Cost 

Tota l const ruction cos ts for this alternative are esti mated to be 

$5 18,750. An nual operation and mainten an ce costs would be t he 

same as th ey are now . Appendix II sho1·1s construction cost details. 

i) The Commu~ity Econo~ 

Expendit ure of more than half a million dollars at Bowdoin Refuge 

1·1ould have a de finite e ffect on the local economy. The degree of 

effect 11ou l d vc1 ry depending on whethe r or not l oc al contractors 

did th e: ,·,o r h.. The annua l O&M budget of $177 , 000 would continue 

t o con tri bute to the l ocal economy. Also, t he annual di~charge 



of about 3,500 acre feet of water suitable for irrigation use 

\·10uld have pos itive impacts on the economy of downstream \-tater 

use rs . 

Visitors to the refuge would continue to spend money lJcally 

while in the area. 
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D. Disposal Alternative 

l . Features 

FHS l'ii ll divest itself of B0v1doin NWR. Thi s can be accomplished 

in three v,ays . 
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Through an agreement s igned by both parties, management of the refuge 

1·1ill be transferred to the State Department of Fish , Wildlife & Parks. 

F\4S l'-1 ill retain title to the lands. FWS will not impose management 

requirements. The State will manage the area for its own objectives, 

at t hi s point undetermined. FWS funding of the refuge will cease. 

Hm·1eve r, equ ipment and facilitie s not needed elsewhere by FWS will 

accompany transfer. If the State does not v1ish to acquire water from 

the Ma l ta Ir rigation District, water rights will be abandoned . 

A second means of disposal wil l be s i mi l ar to the first, except 

that FHS will transfer title of the lands to the State. This will 

require Congress ional approval and appropriate arrange me nts 

t hro ugh GLM and GSA. 

If the State does not vlish to acquire or manage Bowdoin N\•/R, Pr/S 

will seek Congres s ional authorization to di spose of t he refuge , 

declare l ands and unneeded equipment and fa cilities excess , and 

requ2st GSA to proceed with disposa l . Water rights wou ld accompany 

lands to new owner or be abandoned, depending upon intended use of 

l ands and le gal cons iderations in the origina l agree men t providing 

for 1·1at~r to t~F? n~fug2 . 
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2. Management 

Upon disposal of refuge, there would be no FWS management. At this 

point it is not possible to know what management the new 

owners may place upon the land. 

3. Consequences 

If the new owners/managers purchase water from the Malta Irrigation 

District and manage the area for the same general purposes as 

present, they will face the same problems and options that exist 

presently, and the consequences will be the same. These are 

covered elsev,1here. Therefore, the consequences discussed here will 

assume that the new owners/managers will manage the area for quite 

different purposes and that they wi 11 not purchase water from the 

Malta Irrigation Di strict. 

a) \,Jat~_c__Q~_?] i ty and Di sch a rges 

Without irri gat ion water, the new owners/managers may opt to 

;_reach nnd/or l evel dikes se parating Bowdoin and Dry Lake from 

Beaver Creek . As 1'./ith the Natural Rhythm Alternative, initially, 

high ly sa line 1'./aters of ~,000 to 10,000 micromhos/cm conductivity 

would be discharged into Beaver Creek. Eventually, Dry Lake will 

return to a wet meadow condition and, during years when Beaver 

Creek does not fiood, Lake Bowdoin wil l be a stagnant, marshy, 

s u~p s ince return f l ow irrigation water and highly alkaline 

seepa ge will continue to en ter the l ake basin. If dikes are not 

breuci1ed , Dry Luke 1·Jill rema i n dry and the Lake 801·1do in sump 1-1ill 
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increase in salinity until another major flood similar to 1978 

comes along, breaches the dikes, puts the salts from the bottom 

of both lakebeds into solution and carries them out as flood 

waters recede. Conditions will then be the same as 1f the dikes 

were deli be rately breached except that flood waters will carry 

heavier loa ds of salts initially and water will be of a poorer 

. qua 1 ity than in the Natural Rhytham A 1 ternatfve. 

b) Blowing Al kali 

Alkal i will continue to blow indefinitely onto downwind lands 

fro~ t he bed of Dry lake if dikes are not breached. Addition

ally, the exposed shorelines of lake Bowdoin will contribute to 

the problem. Eventually, this problem may subside as wind depletes 

t he al kaline deposits in the lake bottoms. Should the dfkes be 

breac hed, blowing alkali will essentially cease. as descr1bed 

in the r~atu ral Rhythm Alternative. 

c) Waterfowl Production 

~ate rfodl producti on will decrease significantly to approximately 

1,600 ducks annually, whether or not di kes are breached . ~ner. 

breached, deli be rately or by flood s , waterfowl production wi11 

temporarily increase with the increased size of the two big 

la kes, but will rapidly decline again. Since there will be no 

wate r supply for La keside, Teal and Farm Ponds , these a-€-f'e5 will 

produce nothing. 
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d) Col_.2_nial ries~_Q_i_!j2_ 

Colonial bird nestin g would cease. Woody Island will become a 

pen insul a no longe r suitable for these birds. Pelican Islands 

1·1ill also be high and dry in at least half of the years, 

incapable of sustain ing a colonial bird nesting population. 

e) ya terfowl Migration Use 

If dikes are not breached, migratory waterfowl use in spring 

and fall ,·1ill decline dramatically. Some shorebirds will find 

the li mited, alkaline shorelines attractive, but these species 

will also use the area l ess than at present. With dikes breached, 

s pr in g mi gratory bird use may continue at near present levels in 

those years Beaver Creek floods , but will fall off rapidly during 

interven ing years . 

f) Botu li sm 

Botuli sm mortality will probably continue about at present levels. 

Lark of management activities to reduce the severity of botulism 

outb reaks ~ill be offset by l ower marsh and waterbird populations 

and fe1·1e r pl aces v1here botuli sm can develop. 

g) P11b lic Use 

Both upland bird and wate rfowl hunti ng opportunities will decline 

su ~stantially. Without water from the Malta Irrigation District, 

cover for pheasa~ts and sharp-tai l ed grouse will deteriorate. 

r, imilarl :,-, d1:gt·adat i on of ·.-,etl and hab itat will attract fev1er 

·.-. J t C?t'"'"iY:Jl i11 t1 r; fall. ll u11tinri, genera ll y , on the former refu ge 
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will be mediocre. ~aterfowl hunting, especially for geese, 

will be very adversely affected on neighboring lands since 

geese depend on the reruge for resting and sanctuary. 
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The area will no longer support sufficient populations of wildlife 

for bird observation, photography and similar pursuits. 

h) Cost 

FWS will have no construction costs or O & M costs. There will 

be nominal costs associated with closing the station. $177,000 

annually in O & M costs and four permanent full-time and one 

pennanent part-time position ceilings will be available for use 

on other FWS projects. The government will lose $2,000,000 in 

capital improvements. 

i) The Community Economy 

The local community will no longer benefit from most of the 

refugee '~ annual $177,000 0 & M budget and emp loyment of three 

local peop l e. Benefits in lodgi ng, meals and other sales from 

most of the nonresidents coming t o the refuge to enjoy wi ldli fe 

and hunt will be lost. Refuge receipts, now Sl ,000 annuall y, 

will no longer be provided Phillips County . However, this could 

be more than offset by property taxes if the lands went into 

private ownership. 

Offsetting the~e l~sses wi ll be whatever income and other benefits 

the new own er s/ma nagers will 9enerate for the community. Ass uming 
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the new owners/managers will not purchase irrigation water, the 

Malta Irrigation District will be able to either reissue to others 

the "v,ater right s" associated with the refuge, or use them to 

offset other appropriations. 
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Year 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

Bm~DOIN NWR 

Duck Production, 1960-81 

No. Produced to 
Nearest Thousand 

52,000 

24,000 

19,000 

31,000 

35,000 

34,000 

27,000 

16,000 

l 8,000 

12,000 

8,000 

4,000 

6,000 

No Data 

3,000 

5,000 

5,000 

3,000 

5,000 

8,000 

4,000 

3,000 
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