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2-27-80

Water Righ' No. Y4 70- 3

: =
Considered F-Z4 198530

hame of Applicant S, [). DepT, -QFDG/\ME,,J IsH _AvD_[PARICS..

Post 0ffice Address PleRRE, S.D.

Amount of Water Claimed ...:‘3-__5_:-[._..._(1.\],0.&1_:.C.O.NEQMP."IJ\’.E-) I
Source of Water Swply _B1ue__Doa_lae. (450 Ac.r ann)

Water to be used for FISH H:._\_]C_H_{ RY_

- nax fmum STORAGE

FERIDS OF

Acres to be irrigated —— acre fuut _f1:££2,zﬁﬂi_£10152;
Watnr to be diverted and used in [)A\/ County
sbont [JW EDRGE ok Blugmis Doa_Lake . of
PROOF OF PUBLICATION Rcceive@ 3-/3-40
Not Received
APPLICAT I ON Approved 3-AlL-.g0
Subject to
Hot Appreved _
Action deferred
Date
Received 2 -27-8¢ _Application Complete @ey __ no ___ FEE A'[A

) if&nﬂlx£;“4540 Cﬁfzif?

Remarks fg@ﬁ%ﬁ 7o

M%Mo—n o (Pebonit 72&2 £385-3

Date information and/or
fee or corrected Application recgived
Period ~f Annual use (CLONTINUOUSLY

Received yes no APPROVED/CONDI fIONAL (Circle one)
Wi-1 Descriotion same as application yes ne Remarks
Disapproved Returned 3
: Diversion Point
— - -
Ny
! 54 sed Sec, 2)-Ti2zN-
l . L]
S —_— {
21 K/ p L5 'y
/ Lands—to-be -irrigated
' ——
Remarks
Driller Licensed yes no

Depth




Page 2 Water Right No. gzza- 3
HAP Map No. 3p45-3 . Map located in Water Riaht __2( Map file

Type of Map .@la/(»(f“/ Prepared by _giiﬁingfg_g&aa.&a.

S T T T ST I IR U O S 0 0 N U SR T T S S N S N

REVIEWED This Application was reviewed within 30 days of date received, accepted as
complete, Number assigned and written up for advertisement before the Board

on 2 _ 6 -5 .
?;9/% A
Signed :

PP U T AR T T I T N SRR S R R SR S S S R

PROTESTS Letters/Petitions in File - ves no Remarks

REMARKS Date

"F.F. & € Final Decision, includ'ng F.F. & C of Law were adopted
OF LAW, Date

FINAL Fina) Decision mailed to parties and/or parties notifed that Final Decision
DECISIONS
ETC. was adopted

Remarks
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Form 2 - Applicatior, for Parmit to Appropriate Water.Original (Includes Apnroval and Permit)

No. 44 70-3

«@mﬁm—"*féms ROVER

Ahove for Office Use

APPl ICATION FOR PERMIT
To Appropriate Water within the State of South Dakota

Check one of the following:

Map No. %q_.s___..__ Water Division Mo. .

|0\ LOO\O

New_____ Vested Right —______ Future Use

Change in Diversion — Additional Diversion X_  4385-3
Change in Acreage ________ Additional Acreage
1. Mame of Applicant __5D Dept. of Game, Fish & Parks Phone No. _773-4191
Post Office Address __Anderson Bldg. Plerre State _South Dakoia 57501
“{Street, AR, or Box] (Town) {Zip Coda)
If a corporation show date and nlace of incorporation
2. Method of accomplishing work (contract, employment of others, or by direct labor) __Contract
3. Name of diversion work Blue Dog Lake Stite Fish iatchery
4. Amount of water claimed (i:uuu: leot her secon) ' 3.57 non-consumptive _
Dog Lake, ntakc_ structure & pumps with storage ponds of
5. Source of water supply 450 ac. ft. anpually.
)1
6. Location of point of diversion §' SEY Sec. 21, Twp. 122, R 54

S County Day
7. Annual period or periods during which water is to be used continuously

8. Use to be made of water, (itrigation, industrial, municipal, commercial, recreation, atc) __£1sh Hatchery

9. For irrigation use, Total number of acres to be irrigated
List below each forty acre subdivisicn, or lot, or fraction thereof and show number of actes to be irrigated in each.
Land Description No. Acres Irr. Land Description _No. Acres Irr. I
- |
X o

Attach sheet if more space is needed
10. Time required to complete construction of water supply system ___('__.__,.__ vears. Additional time required
to complete application of water to the proposed beneficial use __3________ vyears.

11. Choice of county newspaper for publication of Notice of Intent to Approprimie Water _Reporter & Farmer——-

12. Principal Features of the Proposed Water Supply System

A.Works proposed to divert water from its natural source.

Pump

B. Works proposed to transport water to place of use.

Pipeline

C. Works proposed to apply water to beneficial use.

Hatchery & rearing ponds

Estimated Total Cost $

Attachments: Attach Form 2A if diversion from a well ar dugout, or if storage of water, 15 proposed Attach map
(see instructions concerning preparation)
STATE ;r SOUTH DQKDTA )
Area s 1SS
County ot /g‘[“'_é_____ )
¢D Dept, of Game, Fish § Parks

l, -—Robert—l,.--lﬁnt:er the applicart, certify that | have read the foregoing apphication
and have examined the attached map and that the matters therein stated are true and that | intend, nml am ahie to

complete the necessary construction.
Signed M@t 'mton

Subscribed and sworn to betore me this _25th —. dayof ,_ “")’ , 1980

ﬁ/%‘_"ﬁ_‘,@“‘c’

. .. Notafy Public (er other tfl‘lhh??t Uftizer) T
VAWNR-BOS-7 79 2/‘11( t//; A ".1/ (j{



WATER RIGHT APPLICATION APPROVAL

The Water Managemant Board hereby approves Water Right Applicatien No w{/'ﬂ‘_—/}?_fjh»_wm

S.D. Dept. Qame. FisH ™ Paris  Avoegson_ PLba, Prrre

(Applicant) et Oftied Address)
_SQ-‘—D..&!'\/- 5‘7‘5‘\;3"!, —_ With the following quahihcations
Date of first receipt of application F_E BRUARY _27__ 16 80 _
Date of return to applicant for corr:ction, amendments or changes required 19
Date of receipt of corrected applization , 19,
Approved MARCH Zé 1980 _ . Recorded in Book <X/ Page 146 _

 WATER RIGHT PERMIT NO. 44702

The Water Management Board hereby grants and issues this Water Right Permit No. A4470-3___authorizing the
construction of the water use system and the putting of water to beneficial use as stated in the Application and as
qualified in the Water Right Application approval, subject, however, to the following limitations and conditions:

1. The date from which applicant may claim right is FEprRUARY 27 _ . 1980

2. The equivalent of at least une-fifth of the work above specified is to be completed on or before
MARCH 26,1982

3. The whole of said work is to be completed on or bafare MARCH _ 26,1984 _

4. The limit of time from proof of beneficial use of water appropriated in accordance herewith is
MAREH 26,1987

. The water appropriated shall be used for the purpose of ‘A Fisd HATCHERY -
Now - CoNSUMPTIVE _USE

6. The prior right of all persons who. by compliance with the laws of the State of South Dakota, have acquired
a right to the use of water must not be injuriously affected by this appropriation.

7. The amount of the appropriation herein granted shall not exceed 3 5—7_. cubic feet per secend.
neither shall it exceed the capacity of the above described water supply system, nor shall it exceed the amount
of water needed for beﬁeﬁem-hseﬁsewedrmHHeHH@atho&eﬂﬁmeeﬂummm
te-ne%—mefe‘man—ﬁ—amﬁe&-pef-ﬁefe-peﬁ-yem-and-he-ﬁmﬂed—mmmme—ﬂw»—one-sevem69&#»{44—79}-95—&9}0
eubiefoot-of-wale—per-second-oi-time-for-each-aere-of-tand-to which water is actually and beneficially epphed=-

USED FoR FIiSH CULTURE

"-I-o'r-ifri-;.aﬁoﬂ on or before - NARCH._ 26 __, 198 77; said water to be used during the following described

annual period: __ComTInvovsLY

7

Witness my hand tius .\ . __.___ day of ___ APR“—— e ... 1980

THE WATER MANAGEMENT BOARD

nqm‘(-n'r, Voator 'hq)m":‘: ’

Certificate of Construction Issued — 9

Water License lesuea . LY




o . . ’ No. 4470-3

P .‘-\\,. "

Publish flrs; publlcation. on or before itarch 12, 1930

nuv R i." Ty lu% 1.
z NoTicE oF HeARING oN ¢ 0
APPLICETTOR TO APPROPRIATE WATER ,

. PierrL, South Dakota 57501

Fabrunry 28, 1900v:

Notice Is hereby QIVen that the 5D Dupt. of Gana, Fiuh & Pnrka whose post office

e : L “”m th UFG Y
address 1s’ rid ertug‘ Soﬂth Dakota. has made an- applipati hin accordance wi th
the provisions of SDCL h6 l 1 thru b6-1-9, h6-i- -ih; he- 2 -9’ thiry 46~ 2~1l, h6-2-13; 46-5-1 |
thril 46-5-8; L46-5-10) thru k6-5-22, h6-5- 41, and Board Rules ARSD '52:01:01:01 thru |

52: Dl 01: 13, for a permit to appropriate for beneficial use '3.47 cublic feet of
: innn--aneumpciva) o A o
water per second of time Arom ¥ha Plud Poq Like 5 ‘ through the

flud Dog Laf;u Stata rish ~ xxhhwm}«rgdadfxwﬁxdm}whﬂxwﬁvxﬁkﬁhxkx.‘(ﬁwt)(v}m"tﬁxxkqfﬁW

Nxvdnx natnherq to add an ndditlonal poiut of divorsion oit an axiartnc narnit ubjgh i;
) ™ 3 . )
to bo louatud ‘tid tha 8y sr& . R N K SOIT
‘ {5 SV E . i)‘ ! Gy ‘\
of Sectfon le Twp. jzzn, Range , dw . Sald water to be used for th= pdlpose of
roviding mmm)mvmwmmm I&mvﬁwk)mmmmnxmdykqndxx ,

r”

water}for a fish hatchery ’ . S

t

(N s

-

Thns Appllcatlon No. 44703 viill be considered by the Water Mangrement Board at

vrm Auautoriun, 411 K c'apjtol Pierre £ upcn th'= :zschdav of ua:cn“mnn
LA \‘

‘ , e
Cat ! 10 A..M The Board is authorized to make u determinatlon on tﬁls apolfcation qt the'

hearing. All Interested persons may appear and be heard. Any person who may be affected
by a: Board decision who desires to present evidence or cross-examine. witnesses according
to SDCL'1-26 may notify the Board in wiiting prior to the heariny or orally at the
hearing. .
: T SRS S5 THEE oLy : :

” “This hearing is ‘an adversary proceedinq.,‘Any person has the right to be present or
to be represented by.a‘lawyer.: These and other due process rights will be forfeited if

g;,uey are, not exercised at the hearing. Decnsions of the Board may be appealed to the
‘ Colrts as provided by,law. Any handlcapped persan wishing to: attend thiy hnarlnﬂ oan

contucL tha Nhte: nights Divivion, oate,

.rann p1ig, plerra gp, prior to tha WATER MANAGEMENT BoAjs:D
hearing date for assistance to assuro T
access to the horring.

EETTY NESUHIULD
Water Rights Specialist

cc: 6D Deyt. of Gaze Fish & Parka
Andarson Dldq.
Pierre Sp 57301

1

FORH 6 - No.ice of Intent to Aopropriate Water - 3 it
SURFACE VWATER " ‘



PER TR AT

Form 8 - Proof of Publication - Notice of .
Intent to Appropriate Water for Water, USB
No.__4470-3 - (First March8) *
- *  NOYICE OF HEARING
‘- ONAPPLICATION
TOAPPROPRIATE WATER !

. T ", FUED LT B
- Pierre, Soutl* Dakota 57501
T + February 28, 1980

PROOF OF PUBLICATION

}
STATE OF SOUTH DAKOTA ) sqﬁgglc%l;kggebg 5'"?3&23{ the
Ia ) ss. Game, Fish and Parks, whose

County y ) ggst office addvess is Plerre,
uth - Dakota, has made an

application in accordance with
tl}:;: prrtl)vlsions of4 G?aD(;,'L 44&;-;
a alls ough - 46-1-9, 1-14; .

Larry Ingally hereby through 468-2-11, 46-2-13; 7 4€ o-1
Y through 48-5-8, 46-5-10 throug 48-

- i o,

i H i i ’ = §2:01:01:01 « throug

certify that the annexed printed copy of Notice of Intent to Appropriate §2:01:01: 1% for b Kermll o
pm{n-late for beneficial vse 3.57 -
Water was taken from the ___Reporter amd Fumer . - cuble fect of water per second of |
. - time (non conslimptive) from i
Blue Dog Lake through the Blue |

A newspaper which during the whole time of publication of said notire * Dog Lake State Fisk, Hatchery to |
herein after stated, has heer and is printed and published in the . ‘add an additional point” of
diversion on an exlsting permit !
City Webster which is to be located In the St '
of SEYs of ‘Section 21, Township |
Day . gzN, I;gngfe 54‘3'1. Said water h}
Counl}\‘/ of — Jand State of Soicli; !l)lakn.la; prov‘lﬁlng sgter t%;‘; hehac{-
that the said notice was published in said newspaper on the followin chery, v mures '
ll ; f a ' no‘ was e ' i g Th{'s Ayi)glicatlon No. 4470-3 will
o fates: i be considered. by , the , Water
Mareh 5, 1980 Management Boar:} at SDEA

Auditorium, 411. &. . Caj itol}
frs S s

arch, , at . M. The.

Marzh 12, 1980 Board is authorized to make a -
determination on this u&pllcation
at the hearing. All  intorested
- gcrsons may appear.-and be

eard. Any person who may be 1

-~ a L . gffﬁted lby a Boartl:l deizlsg?‘n who
"desires to present. evidence or

Aarv ﬂ @‘vlﬁoﬂﬁw cross-exam‘i:le witnesses ac-

cording te SDCL 1-26 may notify

(Signature) the Board in writing ﬁﬂor to the -

hearing or orally at the hearing. :

* This hearing is an adversary

proceedjn%eAny person has the -

(Title) right to present or to be
represented by a lawyer. These
and other due process rights will

March 12, 1980 be  forfeited If they are not

(Datc Signed) exercised at .the: hearing,

Decisions of the Board may be
appealed to the- Courts as
provided by law. Any han-
dica person wishing to ai-
tend this hearing can cortact the
Water Rights Division, DWNR,
Foss Bldg., Pierre, S.D., prior to
the hearing date fcr assistance to
assure access.to the hearing.
Water Management Board
| Watde RS st
ater 8 Specia ‘
cc: S.D. t. of Game, Fish ‘
& Parks, ;
Andrrson 8ldg.,
Pierre, 8.D, 57501 -
(Last March 12)




PRELIMINARY ENGINEERING REPORT
for ’(‘ :""..- .
BLUE DOG LAKE FISH “ATCHERY

A .
AT «

“t‘l ,-.".:‘.
\ . ~ Py epar_efl ff)\'
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.. SOUTH DAKOTA
DEPARTHENT OF GAME, FISH AND WILDLIFE

By y
UMA ENGINEERS, INC.



INTRODUCTION

In order to describe thig project accurately, outline Specificationg have
been Frepared that describe the functionaj requirements of the varioys
Structureg involved ip the fish rearing process, Reference to the floy

diagram, Figure I, win Prove valuable when watep supply and drain systems
are discussed,

The hatchery building is describeq by a more conventional type of

preliminary Specification. That is, g list of Products to pe used for
specific @pplications,

INCUBAT 10N L

One thousand hatching jars will be ihc]uded in the deéign. Hatching Jars
to be placed on racks with 100 jarg per rack, Fifty jars will be op an-
upper 1evel and 50 jarg wi]i‘bg on a Tower level, Overflow from the Jars
Will be collected ip troughs, From the troughs the vater wil) flow either

to waste or tq the (catch-rearing) tanks, As the €ggs hatch they will pe
carried to the Catch tanks,

Hater Supply for the hatching Jars win be well water apd recyc]é water.“
The temperature of the water Will be adjusted by water heaters_to the rst
cost effective hatching temperatyre. A 509 recyclte system is Currently
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REARING TANKS AND_CATCH TANKS

As the fish hatch they will flow with the water to the catch tanks. Inside
each catch tank will be four cages. Discharge fFrom each group of 25 jars
will upwell into one cage. There will be 10 catch tanks to accomodate 1000
hatching jars. Catch tanks of coacrete construction will be six feet wide
by 24 feet long with a vater depth of 34", The cages will be sized to
allow four per catch tank. Indjvicual cages will be fabricated from
stainless steel. If the cages are removed from the catch tanks, the cateh
tanks will function as rearing tanks. In addition to the 10 catch tanks,
there will be 22 rearing tanks. MVater discharged from the rearing tanks

can ba.routed to the wastewater pond, the biofilter, or directly to the
ciearvell.

There will be a dual vater supply to the catch tanks and rearing tanké.
First the catch tanks and rearing tanks can be supplied by a carhination of
fresh well water and recycled water..‘§ecoﬁd!y, the catch and rearing tanks
can be supplied by lake water that has been filtered and sterilized with UV
1ight. MVater supplies afﬂ most clearly shown in the flow diagram.

. “
et .
- . .

OUTSIDE RACEVAYS

S

Qutside the hatchery buitding will be four 5'x50' concrete raceways with 2
vater depth of 3'. Each of the racevays will have two spearaté water
supplies, filtered lake water and recyclec water that can be blended if
desired. Under normal operation, tha first pair of raceways will drain to
the second pair with reaeration of the water. A1l the water from the
second pair of raceviays then goes to wvaste. Either or both of the first
two racaways can be drained to waste. The second pair of raceways vill be
equipped with water supplies jdentical to the first pair, as well as the
ability to reuse water from the first pair.



PONDS

Four d1fferent sizes of earthen ponds will be included in the facility
design. Four 1/4-acre ponds, four 1/2-acre ponds, ten 1-acre ponds, and
twenty 2-acre ponds are shown on the site plans. Ponds will be formed
entirely from native material. Cut and fill will be balanced as <losely as
possible, No pond liners will be necessary. Each pond will be equipped
with one drainage structure called a monk. The structure will be concrete,
precast or cast-in-place, with an 18" sluice gate. A concrete apron will
be poured near the monk to prevent erosion. Access to the handwheel for
the sluice gate must be provided from the bank of the pond Twelve-inch
PVC pi pe will serve as the pond drain after the sluice gate, and drop into
an 18" PVC main drain to the catch basins. Pnnds will be supplied with
water from two opposing sides. If the construction budget gets too
strained, each pond could be supplied from only one point instead of two.

»~

OUTSIDE CATCH BASINS - o IR

[T

. .- S .
s . )
3 f et

.
\ d t - "

Pear1ng ponds w111 drain to catch baSIHS. water supply to the catch Gasins
will be well water, recycled water, well uater and recycled water, or
filtered lake water. Dimensions of the catch basin are 12' x 15" with a
30" water déﬁth. The catch bds1ns will ba fitted with screens for self
sorting of f?Sh by size. Each catch basin will be equipped with a 20 amp
elect r1ca1 service outlet. There w111 be one catch basin for each main
drain manifold. From the catch ba>1n water will flow to the slough.

LAKE VATER INTAKE

At th1s time, vie teel that the lake vater 1ntaPe structure should be
Tocated close to the lake Hlth a channe1 dradged out ‘into the lake. The
structure itself, would consist of 2 vet well with four vertical turbine
punps mounted directly above in the punp rocm. Ve will endeavor to design
this building with a low profile since it will be located in the area set
aside for environmental interpretation. Toaruze of the vertical turbine



pumps will be capable of suppling the maximum hatchery demand. The fourth
punp is for standby,

HELLS

Two wells currently existing on site have been tested for both quantity and
quality of water. The quality is suitable for this project, but at least
one additional well will have to be drilled to provide the maxfinum amount
of well water required. It would also be advisable tc drill a fourth well
for standby purposes should a malfunction occur at one well.

FILTRATION i

i

r ‘? RE
Lake water to be used in che racehayd‘or 1ear1ng taﬂks shou]d be f11tered

For this 1nstallat10u we have cho<en an Putﬂmﬂtl\ vauvele;s gravity filter.
Operation is fully automatlc ‘the 3 Ifer backwa,hea itsalf vhen the filter
_ bed is loaded, then r1nse= itself and rcturns Itse1r to operation. The
filuration system will_cons1st of.three units Lo minimize interruption in
flow while one is backﬁéshingf

WV STERILTZATION

Hater tc be sterilized must first be fi{tered. uy ste?i]ization will kill
almost all bacteria and a]gae.‘ Two units will be capable of treatiﬁg the
entire flow, but the design will call for three urits, one for standby
purpeses or to be used while one is being serviced. Gravity units are more
economical to purchase than pressure units and will be included in the

design if possible.



M-——-——_._.._..._...N-

BIOFILTRATION AND RECYCLE MODULE

Kater draining from rearing tanks will pe collected and distributed in a
pipe gallery to the five biofilter modules, Under hydrostatic pressure,
the water moves upward through the media vhere biological activity
nitrifies the ammonia and where some mechanical straining js effected.
Water then flows by gravity to a clearvell, a large concrete sump, Water
is then pumped up to a constant head tank and aerated by aspirator nozzels,

Water in the constant head tank is available for use as requires in the
hatchery.

Construction of biofilter wallg and floors, clearwell, and constant head
tank to be of concrete. Biofilter media to be expanded shale. Pumping to
constant head tank to be provided withvstandby. Each pump wili supply its
own aspirator manifold, Piping for these areas to be welded steel or steel
with victaulic couplings, " -

WATER HEATERS e R N
It will be necessary ta heat well water for incubation. Heating will be
provided by four Propane fired boilers with stainless steel heat
exchangers. These boilers will be capable of healing 500 gpyy 15°F, An
18,000 gallon Propane stcrage tank has also been included in the
preliminary designs.

STANDBY GENERATION

In case of a pover failure, g standby generator wi1) provide power for
critical hatchery requirements. Further vork must be done to determine
which systems wil] be provided with power. Should a power failure occur,
the generator will'Suart automatically and an automatic transfer switch

Will disconnect the hatchery from the REA power grid before engaging the
generator.



WASTE WATER TREATMENT

The latest EFA guxde]tnes for discharge from fish hatcheries would exempc
this hatchery from filing a National Pollution Discharge Elimination System
Permit. This means that there are no Federal Discharge requirements for
this hatchery, Based upon the above information, the waste water treatment
system should only treat cleaning wastes from the rearing tanks, raceways,
biofilters and the backwash from the rapid sand filters. A wastewater
treatmert pond approximately the size of the 1/4-acre rearing ponds would
provide sufficient capacity. A small floating aerator would prevent the
wastewater pond from becoming anearobic. No sewage viastes will be
discharged into this pond. A septic system will be designed to treat
san{tary wastes according to state or county guidelines.



BUILDINGS

10.

Exterior wa11gﬁ Masonry cavity walls; CMU on exterior portion of cavity.
87 X 8" face at visitors' center and residence, 8" X 16" face at all
other walls.

Floors: Reinforced concrete slab on compacted gfave1 or coarse sand sub-
base.  Carpet ove: ['wood base on wood joists at upper level of residence.
S T T IR TR WU R SLON S o . T .
Structural “Roof System:  Plywood decking supported by steel joist and

steel truss girder system. Columns - square reinforced, fair-faced con-

crete. Standard wood framing at residence roof. e

[

Windows and Doors: "Hope series 1000" orﬁgdhaT. heavy intermediate fixed
and casement windows and casement doors with "Ultracoat™ acrylic enamel
finish.

Giass and Glzxing: “Windows and transom lights, and doors - 1" insulating
Ziear glass: two 1/4" nanes with 1/2" air space, Sidelights and doors

to be tempered and insulated, where required by code. Interior windows -
3/16" float glass, rlear. M "

Dy B e e T

-,
o z
B T A Bofiar e 3§ . I

; sl ) - N ' wier
Roofing and Sheet Metal:: Built-up class "A" roof with reflective surface
cap sheet.. Copings, leader heads and dowispouts - 20 gauge galvanized

. sheet metal. Scuppers, gutters. counter flashing, and other miscellaneous

residence. .~

o
TR AR U I

sheet metal - 24 gauge galvanized sheet metal. Asphalt shingles at

2

. _Roof Insulation: Rigid fiberglass in hatchery section; 4-1/2" with
minimuw R value = 18. 5-1/2" batt insulation al other locaticns; R = 19.

Exterior Wall insulaticn: 3-1/2" patt insulation in wood frame interior
cavity at visitors' center and residence; R minimum = 11. 2-1/2" minimum
rigid fiberglass, where interior wall is masonry.

T T UL N A TER T -

Interior Partitions: ' 2-1/2" - 25 gauge steel studs 24" spacing - faced
with 5/8" X-rated gypsum board. Gypsum board in toilet rooms to be
moisture resistant type.

Interior Doors and Frames: :Visitors' center - solid core wood, 1-3/4"
thick. frames - hollow metal, knock down drywall type - 18 gauge pre-
finished baked enamel with snap-on casings. Hatchery - "Hope" or cqual,
steel doors and frames.




11.

12,

13.

Hardware: Lobk éﬂd latch sets cylindrical; master-keyed. Hardware for
steel doors provided by door manufacturer.

Interior Finishes:

Floors - Visitors' center and kitchen in residence - quarrv t:1.. LCarpet
in other residence areas.

Natchery and otier areas - sealed, hardened concrete, with 4"
rubber base. -

Toilet rooms - ceramic t11e W1th base.

Gypsum board with two coats pa1nt at v1s1tors center and res-
{dence.

"Spectra-Glaze II" glazed masonry un1ts by Burns & Russell or
equal, in hatchery area; sealed CHMU finish in other areas.

Walls

Sgecialtié;: Toilet partitions - ceiling-hung, flush type metal, baked
enamel finish. ‘
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April 25, 1980 : N

Hr. Janes Delaney, Attorney
HOLLAND, DELANEY & VANDERLINDEN
P. O. Box 615 :

Habster, SD 357274

Dear Hr. Delanay:

Thank yoh for uritins to ﬁs on bzhalf of Mr. Richard Zubka regarding our notlce
of discharge water from thae proposed Blucdiog Lake Hatchery to Hemenway Slough.

Hr. lubka'a objection to the proposed dizmcharge will be entered into our public
recnrd conecerning tha batchery. A '

He wouid like to take this opportunity to assure Mr. Zubke that our discharge

of water from the hatchery will notvraise the water level on the property he

owns to any extent that it will cause danage and harn to its usa for agriculture.
The normal usa of lake water. in the hatchery during the summer will be at a rate
of approximately 2,500 &pn..- Hater coming from the_lake will be returned to the
lake via Hemenway Slough’ which is directly connected to the lake, Tharefora

lake water used iu the hatchary - will not offect tua lake lavel and its connecting
wetlands at all.: The normal use of well water in the batchery during winter and
early spring will be at a rata of approximately 1,500 gpm. The discharge of well
water wvould he the only new surface water added to the lake and its connacting
wvetlands, Tha well watar discharge would not ralua the lake during normal or

wet yeara because the laka levsl ig governed by the outlet structure elevation
located at hwy 12, During dry years when Hemnenway Slough and the lake water
leval are balow the outlet elevation, the well water could add sligntly (less
than 1Z) to the lake leval.

In gummary, the outlat structure elevation located at hwy 12 governs the laka
luvel and ite connacting waters, Consaquently, the hatchary will have no effect
on the lake lavel except during dry years when tha well water discharged mizht
slightly halp maintain the watar level in Bluedog Lake. ' The Yater and Natural.
Regsources Department gets tha lake elevatfons,,

-’
ey o e

You are welcone to contactgﬁr. John Hateliyconcerning the elevation of the new
proposed hwy 12 outlet otructuze for Bluedog Lake. I belfeve an alevation of
1800.34 fr. abova sea level has been recouaended for the new hwy 12 propoaed
outlet structure. This 18 the leval the lake has nernally been kept ar in
recent yesara, }Mr, Hatch caa ba contacted tirouvch th2 Wuter end Hatuial
Regources Departoaent, Water Rights Section, Foss Bullding, Plarre, 5n.

Sincerely yours,
Art Talsma
Hatchary Project Conrdinator

bjh
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Department of Game. Fish and Parks

Pierre. South bakota 57501 « Phone 204-373;
Andarson Building = Wildlife Division
(605) 773-3381

Dlvislon of Gome and Fish

April 25, 1980

Mr. Jameg Delaney, Attorney
HOLLAND, DELANEY & VANDER LINDEN
P, 0. Box 615

Webster, sp 57274

Dear Mr. Dzlaney:

Thank you for writing to us on behalf of Mr. and Mrs. ¥rank Brooks of Waubay
. Yegarding our notice of discharge water from the proposed Bluedog Lake Hatchery
to Hemenway Slough. Mr. and Mrs. Brooks' objection to the Propesed discharge
will be entered into our public record concerning the hatchery.

We would like to take this opportunity to assure the Brooks' that our discharge
of water from the hatchery will not raise the water Jevel on the property they
own: to any extent that it will cause damage and harn to its use for agriculture,
The normal use of lake water in the Q&Ehery during the summer will be at a rate
of approximately 2,500 gpm.. Water coming from the -lake will be returned to the
lake via Hemenway Slough which is directly connected ‘to the lake. Therefore lake
water used in the hatchery,will not affect the lake-~level and its connecting wet-
lands at all. The normal use of well water in. (he hatchery during winter and
early spring will be at a rate of”épproximatcly 1,500 gpm. The dicchargs of vell
water would be the only ne'w‘ surface water added to the lake and its connecting
wetlands. The well water discharge would not raise the lake during normal or
wet years because the Jlake level is governad by the outlet Stcucture elevation
located at hwy 12, During dry years when Hemenway Slough and the lake water

level are below the outlet elevation, the well water could add slightly (less
than 1Z) to the lake level. .

In summary, the outlet structure elevation located at hwy 12 governs the lake
level and its connecting waters. Consequently, the hatchery will have no effect
on the lake level except durin, dry years when the vell water discharged might
slightly help maintain the water level in Bluedog Lake. The Water and Natural
Resources Department sets the lake elevations,

. . , o
You are welconme to contact Mr. John Hatch concerning the elevation of the new
pProposed hwy 12 outlet structure for Bluedog Lake. 1 believe an elevation of
1800.34 ft. above sea level has been recommended for the new huy 12 proposed
outlet structure. This is the level the lake has normally been kept at in

recent years, Mr. Hatch can he contacted through the Water and Natural Resources

Department, Water Rights Section, Foss Building, Picrre, SD 57501,

Sincerely yours,

Art Talsna
Hatchery Yroject Coordinator

bjh
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WY, J. HOLLAND
JAMESY I, DELANEY
LEON J. VANDER LINDEN

TELEPIONT:
(003) 345.3a7,
HOLLAND, DELANEY & VANDER JINDEN
ATTORNEYSY
WERSTER, &, NAK. 57274
P.O. BOX 01",

April 11, 1980

Mr. XLloyd Thompson

Deputy Secretary

Department of Game, Fish & Parks
Pierre, sp 57501 :

Dear Mr, Thompson:

o R R A CoLit R o .

" .,-On behalf of Richard Zzubke of Waubay, South L )
Dakota, .I am writing you in regard to the water. ' ",C”;, @lee
discharge notice which is currently appearing in ‘ZDK\J’
the Report-r ang Farmer in Webster, "South Dzkota. ?A%V

- Mr. Zubke .s the owner of real estatcd in the Southeast
Quarter of Section 29, Township-122, Ranve 54.
This broperty is adjacent and:to the west of the
Hemenway Slough in whichayodfwillrbe\disbharging
water which is described in your Notice. 1

’ T i!‘. I Ry o S Toban
Mr. Zubke is. of the ppinioh-that\the discharge
of water which You propose-will have an affect-.-on EEE
his real estate’ He further believes that th s Yischarge
of water will raise the water level on the property
which he owns to such an extent that it will cause

He, threrefore, objects to the proposed discharge
of water as outlinag in your Notice

Si‘cerely,

=

e /7‘ e

oif HOIIAND, DELANEY & VANDE®: LINDEN
JRD:ijb
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SAMITZ, KALDA & ASSOZIATES
200 Boyce-Greeley Building
Sioun Falls, South Dakonta

July 29, 1074

Game, Fish & Parks Commission
S. D. Department of Game, Fish & Parks
Pierve, Scuth Dakota

Centlemen:

Transmitted herewith is our report "Preliminary Enginesring
Report - Northeast Lakes Fish Culture Facility". The report out-
lines the findings of investigntions cenducted in the Northeast
Lakes Regicn to locate a site where seil and groundwater conditions
are suitable for the construction of @ fish hatchery znd fish reaxr~
ing ponds. The most suitable locstion was determired to be on the
northwest cdge of Blue Dog Lake.

A preliminary draft of the rxa2port wes submitted nn Jsnuarv 11,
1974. Subsequent to the preliminary xeport, the design of a 20 unit
rearing pond installation on lond owned by the Department of Gane,
Fish and Parks was authorized. The design hac bzen cospletad and
bids are to be accepted on August 16, 1974. '

This »eport was completed concurrently with the plans and
specifications and includes updated infornation and cest estimates
for the total fish culture facilities. The total development has
been separated ianto four projacts for phase construction, The phase
projects can be constructed individeally ox in any cocbination. The
cost estimates inclvde itemized costs of the project components to
pernit detailed evaluation when considering future projects.

W2 appreciated the oppoztunity of worldng on this study and
report. Cur office is available at yvour convenience to review any
information contained herein, and ue look Forword to Ffuriher worl:
on the project.

fours very truly,

‘£3PJTTZ FALDA & £SSOCIATES
I

(Av/«é /.//756 UG

anle‘ u. aughton
DIN/bt
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PRELININARY ENGIIEERIKNS REFORY
WORTHEAST LAKES FISH CULTURE FACILYTY
GCUTH DAKOTA DEPARTHMENY OF CGAME, FISH & PARKS

I, INTRODUCTIOH.

A, Authorization.

This study was authoricad by the State of South Naliota, acting through
the Department of Game, Fish and Parks Commission, on Septecber 6, 1972, in
an agreement with Schmitz, Kalda and Associastes, Engineers and Land Surveyors.

B. Puy;pose.

The purpose of this report is to suvmnarize the studies and investi-
gations comilucted to locate an acceptable site, d2velop a schenatic desian,
and prepare a cost estimate for a fish culture facility to be located in the
Noxtheast Lakes Region of South Dakota.

C. Scope of Project,

The ultimate aim of this projsct is the comstruction of a modern,
flexible fish culture facility that will be adapisble to the Depsrtment of
Gape, Fish and Park's proposed fish production prograzm. HNorthern pike and
walleye production will be the priie goal of thesz facilities. Some bass
and bluegills will also be produced.

Major fish culture conponents proposed are a 300 jar hatchary, a 100
foot pair of raceways and 40 one acre fish rearing ponds. Appurtenant fag-
ilitdies include a brood pond, w2lls, pip2lines, pollution contircl facilities,
zoadvways, parking and a resjdznce.

II. SITE EVALUATIONS.

. General.

A sujitable site is of paramcunt importzase to the succzss of a fish
culture facility. Therefore, tcp priority was givan to locating a rite that
satisfied the followiny criteria:

1. An adegua“e quantity of groundwater that has a quality
scceptable for fish rearing.

2. 3nil conditions that will p2reit the coastruvection of
inpervicus earthken ponds.

3. .\ location nezy th2 ilortheasterxn Lales from which brood
stozlt are taken.

Tnvestigatiens by personnel from tha2 Repartment of Gsne, Fish and Parks,
prior to the authorization of this study, produced thiee potential sites
which waxrantad further stud:r. These sites are as follews:

“le



1. Alony Owang Creelk east of Blueo Dog Laike,
2. loxth of Cleaxr Lake in Marshaly County,
3. Blue Dog Lake on the northvaegt banl:,

Thig study was not limited to these three areas, Atianptg Vlere made to
locate other areas which Sotisfied the criteria vor Potentiai sites, 1n nll
cases, otheo. reas that haqg high Potential foy groundwater pruduction, wEye
located op land that either wag not Purchaseable, 5y did not have sufficiently
impervious 8011 foy the Tearing ponds,  Ayeng wherza lang Yas availshle ang
soil conditiong were acceptable, Were outside of areas considerag by the
South Dakotn Geological Survaey o have 4 high probabiiity of an sdequata
aquifer fgop viater supply,

’

B, Geq;pu%gkggnggderntioqi.

The Northeast Lakes Region in Sovth Dakota ig in the C20lcoic ares
formed by the Late Wisconsin Stagnation Moraina, The tep layers »f earth ang
the physical features of this arxea Yer?2 Forned by ths ip Place 22lting of
Stagnant jce, Differences in the thickness apg variations jip the amoynt and
typa of soig and debris in the 9lacier, causeq the meiting of the ica ¢ pa -
Bonwunifoym, This produces gz wide variation in the materiaig baing dapositeda,
As a resujt ox this geologic phenomenon, there aye few uaiforp deposits of
Sand and gravej or thick wmizorn layers of clay soil ip this entire region,

Ihe South Bakota Geologieal Survey has conducteg investigations to
locate najor aquifers jip Marshail and Day Countipe, The ¥25ults of thair
studies are bublishaq ip infoxmatlonal Parphlets entitleq "Major Aguirars
and Sand and Gravel Resourceg in HMazshaly {Day) wcuntun, Both of thase ram~
Phlets centays, a map outlining the arzas of Probable sapq and gravel occur-
rence. These nmaps and discussions with G20l0qicas Sucvery D2raonpel Lroved
valuable ip locating Potential water Seurces,  7Thie inforration Was Follewad
by fie1j inveatigations of these areas,

et e+

C. Siteg Zuvesgiqnted.
1. Oxzens Creel,
in August, 1969, a 5 Gduction w211 was drilied alens Owens Cxeok

on land owneg by tha Pepartpent 0 2, Fish apq Farks ip Seetion 13, Toume
ship 122 North, Range 53 West., Thie ‘211 producag vater at 325 gallons per
ninute, Data op Srawdovn andg recovaery indicated that SUEfinda water wyag
available a+ this gite, Soil borings indicatag thnt the S0il was not sufii.
ciently imparvious'to congtrueg taxrthen pondsg Ccapzble of holding water, 4
high grovndwacer tabla wag another drawbacl to tha Consiructicn or the proa
Posed fish culture facilities at thir site,

A more racent Ffieid investigatiou VI3s pade of this si4e to detes
tore extensiye elay v3ile existed on I1:ad ownag by the Dcpartment o1 highe:
grourd north or the areca of Previong invcstigation. This Survey did not
Tocaia any no:o favorahle conditions; therefore, this arpg Yas elininated
S a poasible site,

nine ir
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funothexr poteuntial site on Depavtment owned laud north of Clear
Lak2 was investigated. Conditions at this site trere the converse of those
at the Owens Creek site. An abundzncze of hichly iumpervious soils existed for
the construction of the rearing ponds; however, there were no watex bearing
formations on the proposed site that could produce the quantity of wvater re-
quired for the proposed facilities.

Cn the basis of the extensive nature of clay seils znd the liarge tract
of Department cwined land at tue Clear Lake site, an expandsd groundwatesr in-
vestigation was nade. A series of three test holes were dxilled wneaxr the
creck that comnects North Red Iron Lake with Cleasr Lslao. These holes were
drilled io an average depth of 67 fee%. The thick:st laver of sand was 13
feet. The sand was fine and capable of producing only a fraction of the water
required, Since no other sites within a roosonsbla distance of Cleayr Lake
were more likely to yield the quantity of water requirad, no other test holes
were drilled in this area.

3. Blue Dog Lake,

The Department of Gawe, Fish and Parks cwas approximately 80
acres of land on the northwest edge of Blue Pog Lake. Although this is not
large enough to support the proposed fucilities without purchasing additional
land, availeble information on water and soil conditions neas the site ine
dicated that furthey investigation was warranted.

a, Soil Investicaticns.

Soil borings were made by the Division of ilighways of the
Dapartrrent of Transportation. Such borings were nide at the propesed site
for the rearing ponds west of Bluc Dog Lake sud tho oposed site for the re-
tentien pomds north of Little Rush Lale. Lozation of the borings iz szhown on
Bxhibit 1 and dota on the borings are included in Anpendix A,

Ten borings were made at the proposed
27, 19753. Sand was encovntered above a azp
holes. The coefficient of permesbility of -
x 1078 ci/sec or 0.0014 inches/day at 93% s
moiatura, This is approximately 3100 tines
eonetruction of earthen ponds is mormally co
Laboratery dafa are shown in fippendixz 4.,

2aring pond site on Febrvary 26-

h of 7 feet in only onz of the

2 soil was determined to be 4.0
sngaxrd procter density and optinun
ess than the value above which
neidered ispractical,

-
..
(%
[
.
-
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Ten borings were made at the retention pond site north »f Little Rush
Lake on April 16, 1974, The borings typically showzd topsoil to a depth of
1 to 2.5 fect underlain with browm ond yellow clay with some sand lenses.
Tne soil structure is ccnsidered acceptable fox coustrustion of the ratention
ponds. The proposed botton clevation is gen2rally abeva the sand foruation
aitd selective use of the c¢lov soils will resvit in a satisfactoxily inpervious
pord.  The boitom of the ponds will be zbov: the water suvface in the lake.

Five bLorings were mrde on the w2st acca:
2] v

3 to Blue Dog Lake on tha
site owned by the Departrent of Gone, s

. A proposal mas evaluated

e
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10 locatz the 1ift station and retention pond at this site. The boxings
showed a thin layer of topseil underlain with heavy wet clays and sand. The
water table is a2t a depth of approximately 4 feet in the areas of lower ground
elevation, he watex table is at about lake level elevation. The area is
genexally low and not considered suiteble for constrvction of a deep retention
pond. The axea also serves as an attractive access to Blue Dog Lake, there-
fore, the pxoposal to constyuct facilities on this site was abandoned.

b. Groundéwater Investigatious.

Groundwater investigation test holes weve drilled on the land
owned by the Department of Gawme, Flsh and Parks and at sites to the northeast,
Tie locatiun of the test holes is shown on Exhibit 1 and the test bole drilling
logs are shown in Appendix B. The test holes indicated that an adsiuate
quantity of groundwater could be developed at the site. Preliminary analyses
of samples from the test holes indicated the water to be of gocd chemical
quality.

Cn the basis of the test hole results, two permanent production wells
and one additicnal pilot hole wviere cozpleted. The location of the wells and
the pilot hole are shown on Exhibit 1. Detailed data on the well logs, sand
anslyses, well construction a2nd pumping tests are included in Appendix C.

Table 1 summarizes the construction of thz2 wells, resulis of 2d-hour
purping tests; and the recommendzd permanent pumping capscity.

TABLE 1. DATA ON PRODUCTION WELLS

Well Screen | Static Test Fuuping N Reconzendad |
No. Depth Diameter| Length Jatexr Lovel [Rate Drawdown| Yield Fump. Rate
(Ft.) (In.) (Ft.) (Ft.) {GPM) (Ft.) IGPH/TL.) {GPH)
1. £4.5 12 20 10.0 725 16 45.3 700
2. £6 2 20 8.3 725 25.3 1 28.9 500
— ~ . - -

The recounendsd permanent pusping capacity of Wells to. 1 znd 2 is
spproximately 1200 gallons per minute. {. pilot nole has been completed for a
third w2ll appreximately 650 feet west of Well No. 2. Information from the
corpleted wells and the pilot hole shows that the zquifer deecreases in thick.
nese to the west. The thickness of the aguifzr in the test hole fox Well No. 3
was 14 feet as compared to 30 fest in Weill No. 2 and 34.5 feet in Vell No. 1.
The yicld fron a thizd weil at the locatica of the pilot hole wculd necessarily
be less than that from Wells lo. 1 and 2, and would probably be in the xonge
of 300 to 400 gsllons per minnte.

Table 2 shows data on the choniecal (quslity of the water fzrom the poer-
marent wells and the recommended 1limits of chemicnl constituenis of water for
hatchery and rearing pond crerations.

The auality of the w21l water is unnswally good dor the area, All the
chemical ceonstituents for w! ich laboratory drtermiunatiens wore completed were

-idis



within the recormended limits for both batchery and rearing poud operations.
The concentration of iron is particularly significant for hatchexry operaticns
and the indicated level of 0.26 ppa is not expected to cause problems. The
manganese concentraticn of 0.4 to 0.5 ppm will reportedly not affect hatching
operations but prolonged contact may cause disceoloration of equipment.

The water supply ic, therefore, accepiable for use in boti the hatchery
and rearing ponds without treatrcent. Provisions to increase dissolved oxygen
to the required lzvel to support biclogical life will be necessary. This may
be accomplished by natural aeration in the zearing pends and by mechonieal
means for the hatchery watery.

D. Site Recommendation.

Considering the geologic structure of the Northsast Leolies Region and
the required soil and groundwater counditicns, the site at Blue Dog Lake is
definitely the most desirable location for the construction of the proposed
fish culture facilities. Production welils viere driiled and tested to deter-
mine the capacity of the well field and the quality of the water. The results
of these tests indicate that both the guantiiy and quality of the watexr is
satisfactory. The site on the west side of Blue Dog Lake is recomnanded for
construction of the fish culture facilities.

The B0 asnres of land swned by the Department is not adequate for the
complete development of tha proposed facilities. Acquisition of =zdditional
land is therefore recomraznded.



TABLE 2,

DALA ON CHEMICAL QUALITY

Chemical Constituents

-

Recommended Limits

Water Analyses

Hatchery Pouds Well No. 1{ Well No. 2

Temperature (°©F) 50-60 45-70 ;0 50
pH 7.0-8.0 7.0-8,5 7.8 7.8
Dissolved Oxygen (% Sat.) 100 50-1100
COs (ppn) - 0.0~10 0.0-10
N, (ppm) Sat. Sat.
NHg as N (ppm) 0.0-0.2 0.0-0.2
HyS (ppu) 0.0-0.3 0.0-.0, 3
Organic N (ppw as N) 0.0-1,0 0.0-1.0
NH; (ppm as N) 0.0-2.0 0.0-2.0
NO5 (ppn) = 10.0 <10.0 0.03 0.04
NO, (ppm as 1) “~ 10,0 <10.0
Alkalinity: P (ppm as CaCOa) 0 0

T (ppi as CaC0y) 339 a57
Na (ppa) 7.2 7.7
K (opm) 4.9 5.3
Ca {prpa) ©3.56 95,6
My { ppm) 37.4 36.1
Mn (ppm) 0.45 0.52
Fe (ppa) < 0,5 0.09 0.11
F (pp:) 0.21 0.21
C1 {ppan) 10-100 10-100 5.0 6.00
804 (ppm) 100-300 100-000 53.3 65.83
HCO, (ppm) 41 435
Hardness (ppn as CaC0,) 1004500 100-500 389 401
Total Solids (ppm) 4359 486
Trace Elements (ppm) «“.0.05 < 0,035
Chlorinated Hydrocarbones (ppn) None Noneg
Suspended Solids (popn) 0.0-10.0 20 3 2
Turbidity (J.T.U.) 0.0-10.0 20 £ L < 1

!
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IIX. PROFOSE) FACILITIES.

A.  Guneral.
The proposed facilities described in this sectien ave designed to

provide the South Dakota Department of Game, Tish and Parks with a rzedern,

flexible fish culture facility. The ultimate development at the Blue Doag

Lake site will consist of a 500 jar hatchery, a 100 foot paix of raceways,

40 cne-acre fish rearing ponds. Phose construction is currently proposzd for

developrent of the total facility. Puring course of this study and subscguent

to the First Draft of the Preliminary Eugineering Report dated Junruary 1974,

plans and specifications have been pzepared for the first phase of the develop-

ment. The first phase constitutes the basic facilities for a Fish rearing pond

installation of 20 ponds. The basic initial phase facilities ave designad

foxr futere expansion to 40 rearing ponds, bicod pounds, hatchery, residence,

access roads and related facilities.

A layout plan of the proposed facilities s shown in Bxhibit 2. The
present site limits the initial developrment to 20 rearing ponds with associated
polilution control facilities and space for the fish hatchery, residence, and
parking. Expansion to 40 rearing ponds will require acquisition of additional
. land.

The topography of the site is such that a pucping station is required to
1ift the drainage from thz xearing ponds intc the detention ponds and brond
ponds. Storm water drainage from the rearing pond azea can he routzd to Blue
Dog Lake by gravity; therefore, the 1ift station will need to uparaie only
during the time the rearing ponds are being draun down for harvesting of fish.
The proposed site for the hatchory wil) permit gravity £lew of vater rfrom the
hatchery operations to the retenticn pond adjacent to the rearing ponds ox to
the lower rearing ponrds for reuse if desirerd.

B. Proposed Phase Development.

‘Ihe develepaent of the total project for the purpose of this report
and cost estiwates is separated into phases or projzcts as follows:

1. Project 1 - Basic Tacilities. The projact ircludes ik>» basic
focilities for oparation of & 20 pond reaving pond installation on the prescut
site znd inclades th2 following components :

a, Two wells,

2. Tweanty rearing ponds,

2, Drain water lift station, and

d. Detenticn pond for poliution cont:ol.

2. Projeet 2 - Bxpsusion to 40 Rearing Ponds & Brood~gggg. The
waditional facilities prcposc:d for expansion to 40 rearing ponds include thoa
following:

a. Cne well,
b. Twenty rearing ponds,
. OCne 10-acre brood pond adjacent “o rearing ponds,
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d. Intake fron detention poid to 1ift station,
¢. Forxce main to brood pond, and
f, Outlet control stryucture for brosd pond.
3. Project 3 - Hatchezy & Pesidence. The facilitiec included in this
phase include the following:

. Fatchery building and equipment,

. Residence,

. Two raceways,

Cne hatchery well,

. Potable water supply systemn,

» Domestic waste disposal systen,

g. Bituminous surfacing of access roads, and
h. Parking lots and landscaping.

MO OLOTo

4. Froject 4 ~ Additicnal Brood or Detontion Ponda. The facilities
required for additional brood ox detention ponds located narth of Little Rush
Lake include the following:

a. Two 1l0-acre byrood ox deteution ponds,
b. Force rain to ponds, and
c. Cutlet to Little Rush Lake.

The projects zs outlined can be constructed individually or in any cop-
bination. Projects 1 and 3 are located on land presently owned by the Depazt-
ment of Game, Fish and Parks, and Project ? is located on adjacent land. The
nzed for the additional brood or dztention ponds under Project 4 will be deter-
mined on operating experiences and results of nenitoring the quality of
effluent discharges from the detention and brcod ponds lccated adjacent to the
reaxing ponds. Available dats indicates that adzquate trcatment of the rearing
pond drainage can be accomplished in the retention and brood ponds proposad
under Projects 1 and 2. The watar pollution zontrol facilities 2re discussed
in a subsequent section.

C. Basis of Kydraulic Design.

1. Water Lines. The water transmiscion line fuoi the w2lls to tha
rearing ponds is designed for 2000 gallons per minute (GFM). The design of
the piping within tbe rearing ponds is designad on the basis of simultancously
filling two groups of foux ponds or any cozbination of cight powds. With the
basic two wells producing 1200 GPM, the time required to fill eight ponds is
6.5 days, At an ultioate pumping rafe of 2000 GPM, the filling time for eight
poads is reducad to 3.9 days,

2. Drain Lines and Lift Station. Tac main drain lines and 1ift station
are desicned for 3000 GPM. At o 3000 GPM flow rate, draining of 3 ponds will
require 31 hours, The pipelin2 design is bosed on simultancously draining any
grovp of four ponds.,

The 1lift statior will have two purps eacr of 1500 GEM which will operate
avtoratically with the incoming flow and the water level in the station. Pro-
-visions for bypessing of storm water by gravity directly to th2 lake w111 bo
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included meldug it nnnecessary to puap surface runoff to the retention ponds,
A goted structure will be provided ahead of the lift station fov routing of
1lcws.

b, Watex Supnly. Tuo wells with a total capacity of 1200 gallons per
minute (GFM) uill be provided with Pyroject 1 - Rasic Fecilities. A third well
with 2 copacity of approximately 700 GPH iz proposed with Project 2 -~ Expansion
to 40 Rearing Ponds. 1he three wells will provide a total pumping capacity of
19C0 GPM. The third well is proposad to be located to the southeast of Well
Ne. 1. Should additional wells be required, the area to th2 east and north of
Well No, 1 also appzars to be favorable, but such leocations would require
acguiring eascmeats or purchase of additional land.

Construction of » fourth well is proposed in conjunction with fhe fish
batchery. Capacity ef the well will be in accordancz with the water reguirc-
wents for the haichexy. Such reguirenznts are anticipsted to be a maximen of
500 CGPH, The location of the wall is proposed to Le in the viecinity of ihe
pilot hole.

E. Rearing Ponds.

Rearing ponds are proposed for tha developnent of the fish froem the
fry to the fiugerling stage. The ultimate coveloprent will consist of 40
ponds. Comnstiuction of the ponds may be phased with 20 ponds boing constructed
in each phase.

Each rearing pond will have a surface axea of approxinately one acre and
have a maxioun water depth of 6 fent. Cepacity of cach poad will be appProx-
imately 4.3 acre feet (1,400,005 gallons). Two 4-inch valved inlet lines are
provided on e:sch poud to allow Yor filling from either end of the pond., Sluice
gates are provided on each of the ponds to permit individual draining. 1In
addition to the sluicoe gate, the control structure on each pond w7ill have pro-
visions for screens and an ovexrflow.

Rearing ponds cazn be cousiructed with indivicual fish kettles or mwith
cutside fish lettles common <o a group of 4 ponds. An evaluation wrs made of
both typ=as of fish kettles in conjunciion with personnel of ithe Dupartment of
Gaze, Fish and Parks and <ikz decision wae masde o provide cutside fish liettles
comuon to 4 rearxiug ponds. The cutside kettles have numerous operationsl
advantagos in addition to being less coslly. The estimated constzuction cost
for outside keitles is $1,50M.00 less per rearing pond. A typical plan of

rearing ponds with outsida fish kettle 3s shown on Exhibit 3.

The slop2 of the pond dikes will be tarxee horizontal to one vertizal.
The inside slopes will be riprapped Xrom the tep of the dike to a point cne
foot belew high water level, Tep width of the dikes will be 10 feat except
roacway perimoter dikes will ke 15 fzet wide. The depth of water ip the ponds
at the normal operating loval will vary fror 4 to 6 feet. The twe foot dif-
ference in the elevation of the pond bottom vrovides pnsitive drainngs fron
the pond. To provide natural fertility in the ponds for the next season, a
crop is normally grovm in the ponds Following the barvesting of fish. Pasitive
drainage is required to alleow early access to the ponds for these exopping
opcerations,
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F. Pollution Gongycl Fzeilitise

v

Data on vaste characteristiecs, effluent requirements, and xeconmzndad
treatment methods was obtained from the United States Mavironzecatal Preotection
Agency draft report "Developmant Document for Proposed Efflvent Linitations
Gridelines and New Source Performance Standards xox Fich Hatcheries and Farms"
dated April 19074. Based on data in EPA report, the treatrent methods to be
exployed will neet the efiluent l1imitaticns which must be achicved by July 1,
1983 and at¢ainzble through spplication of the best availeble technology
econonically achicvable (BATEA), Tha BATEA ie the highest dagres of conirxol
technology that has bzen achizved or has baen dencustrated to be capable of being
designed for plent scale cperation. The EPA repoxt states that the BATEA for
nazive fish pond culturing systiems is sedimontation of the entire flow with
sludge romoval., The xepert further statas thet sodimentation ponds are the
best docuneanted and proven nethcd of treatment.

The effluent limitations for pond drzining discharges during harvasting
axqo as follows: '

Effluent Characteristics Bifluent Limitation .
Settleable Solids Maximur instentancous concentration

Guring draining period = 3.3 ml/1

Fecal Coli: orn Bacteria Maxipun concentration =
2C0 organisns/100 nl

Pemoval of settlzable solids can recdily b2 accorplishad by sedimentation
in an earthen reten”icn pond. Data from similar operations indicates that an
efflnent containing less than 0.1 01/l settleable solids can b2 accomplished
with a relatively short cetention tinz. Data in the BPA Report indizates the
following efficiencies ard effluent characteristics for a retention (stabiliza-
tion) pond with a three to fcur day detenticn tine:

Pollutaut Raw Waste Reroval Efficiency Tffluent
BOD 9.5 mg/1 60 3,8 mg/1
cOD 43 ng/l - ~
Suspended Solids 22 eg/l 60 8.3 mg/1
Settlaable Selids 0.9 21/1 90 4 0.1 nl/1
MHy = N 0.54 ©g/1 70 0.16 g/l
TN 1.57 ng/l - -

NOg - N 1.63 g/l 50 0.82 wg/1
Total POy - P 0.25 g/l g0 0.05 =g/l

Fecal colifornm are wot expacted to b2 producad by fish, however, sex2
isnlaied stucdies hava shewn zn imcrecse in fecal coliforn from some worm water
fish culture facilities. Such increases have been attributed to <contawinated
feed or source water and resultant acrumulation of hacteris in th2 fish,

Tre proposed eteantion (stabilization) pend will have a depth of 10 feat
and a capacity ol appvoxin~tely 27 scrz-feet or 3,320,000 gallens. At a con-
+inguous foxizua 1ift station pueping rate of 3000 CPH, the theooretical dateuntion
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tire ie 2 doys. Since it is highly unlikaly that the manioum rate of puzpage
will be continuous over an extended period of time, the actual detention time
is expected 10 be in the order of 2 days niwviirun.

Bosed on perrormance data from the EPA Report, the eifluent from the
retenticn pond will rmeet the criteria for ZATEA presently rcconmended. Mone
itoring of the efflucnt will provide actu:l data on performance and Future
requirenents for additional retention pond capaciiy. The retention ponds
can be used as brood ponds if desired. Eupension of the rearing ponds to
40 units under Project 2 includes a 1l0-acre brood ponc which can b2 ueed as
a retention pond during havvesting operations. Project & further provides
for 2-.10 acre brood or detention ponds if required.

The data indicates that the retention pond under Project 1 will npreovide
adequate treatment for the complete Fish culture facility of 40 rearing
ponds and hatcheryv. Results of cffluent monitoring will deterninz the nzed
for additional retention ponds. In the psssible event fecal orcanisn con-
centrations in excess of the limitations are e:perlenﬂed chlorinaticn equip-
ment could readily be installed. After prolonged use, it may ke nccessary to
remove accumulated sludge from the retention pond. Disposal of th2 sludge
on land by approved methcds is recommendad.

G. Hatchery.

The proposad locaticn of the hatchery is nesr the lake so that Kull
advantagzs can be made of the natural becuty of xhﬂ site. A concrete block
"building with brick exterior znd a precast concraiz roof system is proposed,
Moisture considerations cictate that the intericr facing of the blonck should
be glared or painted with an epoxy paint, Estimated cost of this Ffacility is
based on a brilding size of :H000 square feet., Tais size is based on a pre-
liminary estimate of the space requirewents and will be zefined as fish culture
goals ond operational reguirements become more definad,

The hatchery opzarations ares will include provisions for o battexry of
500 siuw-~quart jar incubaicrs and other rcqulﬂwd facilities, A reception and
Gisplay area will be intcgrzaied into this szcticn of the building for hatcherxry
visitors.

The iechanical room will include the building heating and ventilating
equipnent, electrical panel, standby motor-gencrator, pump con*rolq, equip~
ment for terpering water to hatch temperatures, 2nd other aquipment for re-
quired watzr ccnditioning.

lsboratery, and rest roonms.

The hatchory building will include an office, T
feet wide arc proposcd near the

£i
A pair of concrete racewzys 100 feet loung by 8
hatchery building.

A ceoastaont svnv]y of water is esscntial to the fish uatching operations,
therefore, a viell is proposed in conjunction with the coastructicn of the
hatchery. Poway and controls for the well will Da from the hatctery building
The rearing pond uells will also be comneatsd to the hatchery to assure an
adequate water supply.
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A standbhy motor-generateoyr

i roposed in the hatchery to provide 2reYrgancy
power fox one wall and the basic

D
equipment critical to the hatching operations.
H. Residence.

A permanent, mcdern residence for the hatchery manager is proposed
to be constructed at the site. Completion of the residence on tho sanae
schedule as the hatchery would be desirable. A structure vith approxinately
1200 square feet of living arca, & basement, and a double garage, is proposed.
The resideace will be locacted in the sape vicinity as the hatchery so that
both can utilize the same domestic water source ond waste disposal facilities.
Its provinity to the hatchery on high ground overlosking the entire site will
also add a measure of securitiv fFor the fzcilities.

1. Domestic Water Supply and Uasie Disposal Facilities.

sy o 2 o, W N

A small diareter well, complete witn sible pump anil pitless
adapter, will supply water For domestic vses 2 residence and haicherv.
Complete separation will be maintainod betwozn this svsten and tho systen
providing water for hatchery operations.

[
o~ Ui
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A septic tznk and soil absorption field is pro
domastic wactewater. The linited quontity of we
practical. An added advantage is the complatz
fron process wastes. The distenc2 of the facil
adequate to prevent contaninatioun,

ogad for the disposal of
makes such a systen
ation of sanitary was"
from the lake will b

o

es

©

J. Roadways and Parking.

Road construction undexr Project 1 will inslude grevel surfaced roads
to the rearing ponds and wells and 2 small gravel surfaczd parking lot. =Hight
of the rearing ponds under Project 2 are proposed scuth of the access xoac
located aloag the section line. Consideraticn can nlso be given to abandoning
the section line access road «nd construciiang the eight rearing ponds adjacent
to the other rearing ponds. The access road would need to be reiosated betwezn
the rearing ponds and tha brocd pond. 7The access roads will have a top width
of 24 feet excapt the road to thz vwells will have a 16 Foot wide surface.
Gravel surfacing to a coampacted depth of 3 inches will be provided under
Project 1 for the accass rozds cnd the rearing poud dikes.

Bitumincus suwrsacing is proposed crnder Pioject 3 in conjunction with con-
struction of the natchery and residence. Koad construstion is proposed to ko
6 inches ecomnanied thickness of agaragate base course and 2 inches asphaliis
concrete. fAdditional roads and parking lots as required foxr the hatchexy and
residence will h2 constructed with thase facilities. A visitors parking lot
for 30 cars ond an employes parkina lot Tor 10 cars are proposaed,

IV, ESTIMATED COSTS, Cost estimates are providzd fox each project in the
proposcd phase developuent as outlined previously. Costs are based on a 1974
bid letting. UCenstruction costs have incroasad drapatically during the past
year, Futuvre cost increases are difricult o predict, however, a minimem in-
flation factor of 157 from 1974 teo 1975 is indicatsd. Afn inflation factior of
15% per yoay is, therefore, rocoumended for work delayed beyond 1974,

[ I®
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Bstinated costs for the wor:: under Project 1 are Lased on guantities from
design plans and specifications. The estimated cests by preojects are shorn in
tha tables that follew.

2
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TABLE 3.

BASTC FACILITIRS

A, GRADING ! SITE WORK,
No. 9..5._&9}_1_02
1. Unclassiriad Exasvation
2. Riprap on Rearing Pouds
3. Gravel Surfacing {(3")
4. Seeding
5. 18" RCP or TMP Road Culverts
ESTIMATED CONSTRUCTION CQST
B, WATER SYSTENM.
No. Deseription
1. 12" Diameter Vell
2. Pitless Adapter & Punp
3. Valve Manhole & Piping
4., Electricnl & Cout:ols
5. 12" Pipe
6. 10" Pip=a
7. 8" Pipe
6, 6" Pipe
9, 4" FVC Pipe
10. 2" PVC Pipe
11, 8" Valve
12, 4" Valwue
13, 2" Valy»>

ESTIMATED COST - PROJECT 1

Estimated Unit
Quantity Uais Friee Amount
140,000 c.¥, $ 0.60 §78,000.C0
17,500 S.Y. 1.50 26,250.00
33,500 5.Y. 0.60  20,100.00
20.0 Acre 1.20.0U 3,000.00
162 L.F, 10.00 __1,620.00
$128,070.00
Estinmated Unit
Quantity Unit Price Amount
.2 Zach $6,000.00 $12,000.00
2 Zach  5,000.00  10,000.00
2 Each  2,000.00 4,000.00
- L.S. 1.0,000.00
1960 L.F. 11.60 21,560.00
855 L.Fq 9.50 £,122.50
1823 L.F. 3.00 14,584.00
393 L.F. 6.50 2,567.50
4115 LeFa 5.00 20,575.00
165 L.F, 4.50 742.50
2 Each 402.00 870.00
40 Each 200.00 £2,020.00
5 Each 100.00 500.00



Rstirated

No. Description fuantity Unit
14, 12" x 12" x 8" Tee 2 Hazh
15, 12" x 12" x 6" Tee 2 Each
16. 12" x 12" x 4" Tee 1 Each
17. 12" x 10" Reducer 2 Each
18, 10" x 10" x 8" Tee 1 Each
19, 10" x 10" x G" Tee 2 Each
20. 10" x 8" Feducer 1 Each
21, 106"% Plug 1 ach
22, B" x 4" Cross 12 Each
23. 8" x 8" x 4" Tee 1 Each
24, 8" x 6" Reducer 1 Each
25, 8" Plug 1 Each
26. 6" x 4" Cioss 2 Each
27. 6" x 4" Regducer ‘ 1 Each
28, 4" x 4" x 4" Tee 7 Rach
29, 4" ~ 90° Pend 72 Each
30, 4% x 4" x 2" Tee 5 Each
BSTIMATED CONSTRUCTION COST
C, DRAINAGS & FISH HARVESTING SYSIEM.
Istinated

No. Daseripticn fuantity — Undt
1. 10" vCp 1300 L.F.
2, 10" - 600 VCP V'ye Branch 10 ihct
3. 10" - 450 VC>» Curve 10 Ench
4. 12" RcCP 1177 L.F-
5, 12" x 12 x 12" RCP Tee 1 Each
6., 21" RCP 2780 L.F,

-l

$

35

Unit

Price
240.C0
240.00
240.00
150.00
200.60
200.00
105.00

40.00
160,00
160.00
100.00

£0,00
105.00

90,50

40.00

20.00

20.00

Unit
Price

— -

7.00
25.00
18.00

£.00

100.00

13.00

Arnount

5  480.00
480,00
240,00
300.00
200.00°
400.00
105.00
40.02
1,920.00
160.00
1C0.00
£0.00
210.00
90.50
280.00
1,440.00

00,00

$120,037.00

Amount
$ 9,100.00
250.00
3;3:00
9,416.00
1692.60

26,140.00
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Ng.

7.

10.
11.
12,
13.
14,

15.

Descriviion Quantity

211 5 21" x 12" RCP Tee

A<so Inlet

Hanholes

Rearing Pond OQutlet Structure
Rearing Pord Kettle Structure

Lift Station Structure & Mechanical
Lift Station Blectrical & Controls
Force Main & Kiprap

Retention Pond Outlet Control

Batinated Unit
Unit Price Amount
1 Each 150.00 § 150.00
1 Each 800.00 800.00
7 Each 800,00 £,600.00
20 Each 2,450.00 49,000.CD
5 Each  4,000,00 20,000.0C
L.S. 28,100.00
- L.S. 6,500.00
144 L.F, 18.00 2,592.00
- 1..S.

Structure & Drain
GSTIMATED CONSTRUCTION COST

SUMMARY OF BSTIMATED COSTS.

Grading & Site Work

Water System

Drainage System & Fish Harvesting 3ysten

BSTIMATED CONSTRUCTION COST
CONTINGENCY @ 10%
TECHNICAL SERVICES

TOTALL. ESTIMATED COST

-15-

Y,200.00 __

$177,428.00

$122,970.00
120,037.00
_177,428.00
$426,435.60
43,000.00
__:16,565.00

§516,000.00



YABLE 4,

A._GRADING & SITE_URK.

No.

1.

2,

B,

Qgpcr£ption

Unclassified Excavation
Rearing PPonds

BETIVATED COSTS -~ PROJECT 2
EXPAMSION TO 40 REARING PONDS & BROGD POND

Unclassisied Excavation .
Brood Pond

Riprap on Rearing Ponds

Gravel Surfacing (3")

Sceding

18" RCP or CMP Road Culverts

ESTIMATED {IONSTRUSTION COST

WATRY SYSTEM,

No.

10.
11,

12,

Description

12" Diarcter Well

Pitless Adapter & Pump

Valve Manhole & Piping

Blestrical & Controlg

g
6
4n
on
an
aqan
2u

8"

Pipa
Pipe
FVC Pipoe
PVC Pipe
Valve
Valve
Valve

Cross

Bstinmated Unit
Quantity Unit Price
110,000 C.Y. § 0.60
65,000 C.Y. 0.50
17,500 S.Y. 1.50
30,000 S.Y. 0.60
20.0 Acre 156.00
150 L.Fa 10.00
Estimated Unit
Quantity Unit Price
1 Bach $6,000.00
1 Each 5,000.00
1 Each 2,000.00
- L.8.
1,460 LaFe. 8.00
1,160 L.F, 6.50
4,220 L.F. 5.00
100 L.F, 4,50
1 Each 400,00
40 “iach 200.00
5 -ach 100.00
1 Eanch 200.00

~16-

Auount

$66,000.00

42,500.00
26,250.00
18,000.00

3,000.00

1,500.00

$131,000.00 -

Aoount
$ 6,000.00
5,000.00
2,000.C0
3,000.00
11,680.00
7,540.00
21,100.00
720.00
400.00
8,000.C0
500. 00

200.00



Bstinated Unit
No., Description fuantity =~ Unit  Price
13, 8" x 4" Cross 9 Bech § 160,00
14, 8" x 8" 3 4" Tee 1 Each 160.00
15, 8" x 6'" Reducer 2 Each 100.00
16, 8" »x 4" Reducery 1 Rach 100.00
17. S" Plug 1 Each 40.600
18, 6" «w 4" Cross 4 Bach 105.00
10. o" ¥ 4" Reducer 2 Each 90.GO
20. 4w 4Y oy AY Tee L] Each 40.00
21. 4" - 90° Bend’ 47 Each 20.00
22, 4" 3 4" x 2" Tee 5 Each "20.00
ESTIMATEDR CONSTRUZTION CO3T
C. DRAINAGE & FISH HARVESTING SYSTE!N,
Bstimated Unit

No. Description Quantity Unit Price
1. 10" vce 1,200 L.Fe § 7.00
2, 10" - 60% VCF Wye Branch 10 Bach 25,00
3. 10" « 459 VCP Curve 10 Each 13.00
4. 12 RCP 400 L.F. 8.00
5. 21" RCP 1,930 LoF. 13.00
6. 21" x 21" x 12" RCP Tee 1 Rach 150.00
7. Manholes 2 Each 500.00
8, Rearing Pond Outlet Structure 20 Each 2,450.00
9. Rearing Pend Kettle Structure 5 Each 4,000.00
10. 10" Gate Valve in Lift Station 1 Each 800.00
11, 10" CIF In Lirt Gtat.on 10 L.F. 30.00
12, 14" % 10" Reducer 1 Each 160.00

«17=

$ 1,440.00
160.00
200.00
100.00

40.00
420,00
180.00
320.00
940.00

~..100:00

$70,040.00

Ancunt
$ 9,100.00
250.00
180.00
3,200.00
25,090.00
150.00
1,600,C0
49,000.,00
20,060.00
£00.00
300.00

160.c0



Ho.,

13.
14.
15.
16.
17.

18,

19.

Do

Description,
14" ACP Forxce Main
14" CIP Force Main
14" Quarter Bend
14" Tee

14" Plug

Retention FPound Intake Structuxe

to Lift Station

Brood Pond Outlet Control
Structure & Drain

Egiimated Unit
(Qaantity Uait Price
aco L.F. 15.00
40 L.IW 25,00
3 Each 240.00
1 Rach 220,00
1 Bach 60.00
bnd IloSo
- LaSo

BSTIMATED CONSTRUCTION COST

SUMMARY OF BSTIMATED COSTS.

Grading & Site Work

Water System

DPrainage System & Fish ilarvesting Systen

BSTIMATED CONSTRUCTION CUST
CONTINGENCY @ 10%
TECHHICAL SRERVICES

TOTAL ESTIMATED COST

=18~

Agount
$13,500.,00
1,000.00
720.00
320.00

60.00
8,000.00

9,500,00

$142,930.00

4$1.131,000.00
70,049.09

142,930.00

$343,970.00
34,000.00
37,030.00

4$415,000.00
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TAGLE 5. RBSTIMATED COS1T8 -~ PROJECT 3
HATCHERY & RESIDSRCE

A. GRADING & SITE WORK.
No. Desexiption
1. Unclassified Bxcavation
2. Vigitor Farking Lot
3. Buoployee Parhking Lot
4, Roads For Hatchery & Residence
S. Access Read Bituminous Suxfacing
G, Seading & Landacaping
BSTIMATBD CONSTRUCTICH! COST
B. STHQPTURES & EQUIPMENT,
No. Description
1. UHatchery Building
2. Hatchery Mechanical Bquiprent
3. Standby Motoxr Generator
4. Racoways
5, Residence & Gaxag2z
ESTIMATED CONSTRUSTTGN CCGT
C. WATER, DRAIN & VASTB SYSTBMS.
Ho. Descripiion
1. 12" Dianeter Hatchery VWell
2. Pitless Adapter & Punp
3. t'ell Elactrical & Conirols
4. 6% Pipe VWell Lin2
5. 12" RCP Hatchery Drain Line

)]0

Estimated Unit
Quantity Unit Price
15,000 C.Y. 0.60
1,000 S.Y. 3.00
600 S.Y, 3.00
2,200 S.Y. 3.00
8,300 S.Ye 2.50
10 A-res 300.00
Estinated Unit
Quantity = Unit  Price
3,000 SV, 35.00
- LS4
- L.So
- L.S.

1,200 S.Fe. 35.00
Cstimated Unit
luantity Unit Price

- L.S.

- L.S.,

- L.5.
800 L.F. 6,50
a00 L.F. 8.00

Anount
$ 9,060.00
3,000.00
1,800.00
6,600.00
20,750.00

3,000.00

$44,150.00

Anount
$105,000.00
60,000.00
8,000.00
20,000.00

2,000.00

$235,000,00

gmoung

$ 6,000.00

5,C00.00
3,509.00
5,200.00

7,200.00



Ro.
6.
7.

8-

2

Dascription
Manholes
Dorastic Water Supply
Deonestic Waste Disposal System
ESTIMATED CONSTRUCTION COST
Grading & Site Worl:
Structures & Bquipment
Water, Drain & Water Systens
ESTIMATED CONSTRUCTION COST
CONTINGENCY @ 103
TECHNICAL. SERVICES

TOTAL ESTIMATHD COST

w20~

Estipated
Quantity

3

Uait
Each
L.S.

L.8.

Unit
Price

$ 800.00

Anmount
$ 2,400.00
6,000.,00

3,000.00

$138, 300.00

S 44,150.00
235,000.00

38, 300.00

$317,450.00
32,000.00
24,550.00

$384,000.00



TABLE 6.

BSTIMATED COSIS .. PROJECT 4

ADDITICHAL BROOD OR DETRNTION PONDS

A, _ GRADING & SITE WORK.
No. Description
1. VUnclasgified Bucavation
2. Gravel Surfacing (3')
3. Seeding
ESTIMATED CONSTRUZTION COST
B, DRAYHAGE SYSITH,
Na. Bescription
1. 14" ACP Forxrce Main
2, 14" CIP Fcrece HMain
3. 14" Quarter Bend
4, 14" Bightb Bend
5. 14" Tee
6. 14" Gate YValve & Box
7. Air N2lease Hanhole
8. Retention Pond Transier
Centrol Structure & Piping
9. Retention Pond Outlet

Control Structure & Piping

BSTIMAIED COHSTRUCTION COST

w2]le

Estimated
fmantity

147,000
16,000

10

listinated
(luantity

5,100
72

2

Unit
Unit Price Amount
c.Y. § 0.50 $73,350.00
5.Y. 0.60 9,600.00
Acre 150.00 1,500.00
$84,850.00
Uait
Unit Pricoe Amount
L.Fa § 15,00 $76,500.00
Loit, 25.00 1,800.00
Rach 240.00 480.00
Bach 200.00 200.00
Zach 320.00 420.00
Ezch  1,2Z00.00 2,400.00
L.S, 700.00
L.S, 5,750.00
L.S. 14,250.00
$102,400.00



C.__ SUMMARY QF BSTIMATED COGTS.

Grading & Site VWoik $ 84,850.00
Drainage Systen 102,400.00
LESTIMATED COHSTRUCTION COST $187,250.00
CONTINGENIY @ 10% 18,000.00
TECHNICAL SERVICHS 20,750.00
TOTAL BSTIMATED COST $226,000.00

TABLE 7, SUMMARY OF ESTIMATRD CCSTS
COHPLUTB TISH CULTURE FACILITIES

FHASS PROJECT ESTIMATED COST

Projact 1 ~ Basic Facilities seivivirieecieorracinerseeas. § 516,000.00

Project 2 ~ Bxpansion to 40 Zeaving l'onds

& Brood pO'ﬂd.....-..o.»-...-....---.---..c.. 415,00“-00
Prujgct 3 bl I'!alchery 4"( Resid!}nce..-..-.-...-‘.-......... 384,000«00
Project 4 - Additional Brood or Detention FontSieieecenoe 226,000.00

TOTAL ESTIMATED DEVELOPMENT COST. . vevmasense $1,540,000.00

V. SUMMARY & CONCLUSIONS.

The site at Blue Doy Lake is well suited £or the construction of the pro-
posed fish culture facilities for the northesst lakes region. An adezjuate
supply of acceptable quality water is aveilable on the site for the initial
installation, and additional wells can be developed on adjacent land if ra-
quired in the future. Scil conditions are well suited for the construction
of rearing pords, broxl pund, and poliuticn control facilities.

Acquisition of additional iand will be required for full development of
the installation, These land costs are not included in the tables on estinated
project costs. The zncunt of lend to be acquired will ba significantly in-
fluencad by the extent of the pollution control facilities and brood ponds to
be constructed. Presently available data iudicates that the dotention pond and
broad poad included in the first two project phases will be adequate to meet
efflueat requiremeats for the total development of forty rearing pends and the
hatchery.

The basic Facilities included ia the First phase prnjzet can be con-
structed eatirely on lznd owm»d by the Department of Gana, Fish & Paxks in
Section 21, T22M, R49Y, and located on the wast side of Blue Dog Lake. Ex-
pansion to forty rearing ponds w©ad one brocd pond will require acquisition
of adjucent propurty.



BXIIIBYTS
BIHIIBIT 1., Location Plan . Soil Borings & Grouudwater
Iavestigations
BXHIBIT 2. S:zhematic Layout Plan

BIHIBIT 3. Typical Rearing Ponds With Outside Fish
Kettle
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APFLEIIDIY A
EOIL RORINGS
BLUE DOG LA
DAY COUNTY, SCUTH DANOTA

A, _PROPOSED SIYE FOR REAKRING FONDS - WEST OF DLUE DCG LAKE.

Drilled For: Soutlh Dakota Depertment of Gome, Fizh and Parke.
Drilled By: South Dzkota Department of Transportation, Division of Highways.

Loantion: Seetion 21, Tovmship 122 HNorth, Range 54 West (See Location Plan).
Mathod: Auvger.
Dates: Februaxy 256 & 27, 1972.

DATA _OF BORINS

Boring Grounid Elevation Snil Classification Dapih
1. 1321.,s Topsoil or - 21
Clay 5ilt AN
Sandy Clay J' - 10!
2. 1313.5 Topsoil o' - 1°f
Sandy Clav 1' - 10!
3. 13G6.0 Topsoil Q' -~ 1t
Sandy Clay 1t - 10!
4. 1316.8 Topsoil 0! - 1t
Szndy Cloy 1' - 10
5. 1310.2 Topsoil o' - 3
Silty Cliay 3r -
Sandy Clav §' . 10!
6. 13006.0 Topnsoil o' - 2
Sandy Clay 2" -7
Sand 7' - 10!
7. 1306.2 Topsoil o' « 11
Sandy Cley 1' - 10!
8. 1811.0 Topsoil o' -~ 2
Sandy Clay 2" o &

Gravaly Silty Somd 4' - 10!

9. 1120.2 Topsoil o -1
3andy Clay 1t « 13t

10. 1830.2 Topsoil 0* - 1!
Saudy Clay 1t - 10!

A-1



B, PROPOSED OITE FOR EETINTION PONDS - NORTH OF LITYLR RUS! LAKE,

Drilled For: Scuth Dakota Departmeant of Gare, Fish & Parks,
Drilled By: South Dakotn Dzpartment of Transportation. Division of Highwvays.

Location: Section 29, Tovnship 102 North, Range S4 West (See Location Plan).
Method: Auger,
Dates: ~ April 16, 1974,
DATA ON BORILGS
Boring Ground Elevation Soil Classification Depti
11, 18n7.5 Topsoil o' -« 1.5
Browvn Clay 1.5' - 4t
‘ellow Clay 4' - gt
Sandy Clay 8Y . g1
12, 1301.7 Torsoil or - o
Browm Clay 2 -~ 5t
Blue Clay 5t ..
13, 18¢0.8 Topsoil 0! . 2.5¢
Brown Clay 2,5' . 3
Sand 3t .
14, 1796.4 Topsoil oy - 2¢
Light Clay 2' - q
Sand 4' « 5
Yellow Clay 5! -
15, 1801.3 Topsovi.l o' - 11
Light Ci:v 1' - 3
Sendy Clay 3" . g
Blue Claw 4" = 5¢
16. 1798.8 Topsoil ' 0' - 1!
Heavy Brovn Clay 1' -~ 5¢
Sand 5" -~ 5,5¢
Yelley Clay 5.5 -7
17. 1804.8 Topsoil o . 1!
Brown Clay 1' «- 5t
Sand 5" = 6!
Sand 6' ~ 8
deovy Yellaw Clay 8t -~ g1
18. 1807.° Topsoil o' - 1!
Light Brown Clay 1' - 5t
Sandy Clay 5% . 7¢
Heavy Yellow: Clay 7' -« 10.5"

A-2



Boring Gzcund Blevatien Soil Clugsificatica Depth

19.

20.

HOTR :

1807.0 Topsoil o' - 1!
Tellov Clay 1' - 10!
1801.5 Topsoil or . 1
Brown Clay 1 . 5
H2xavy Brown Claw 5! .. 10!

Water surface elevation of Little Rush Lake in Maych 197¢
was 1794.4.

Co_  PROPOSED SITE I'OR LIFC STATION & DETERTION PONDS ~ WBST ACCESS AREA TO

ELUE D03 _LAKE.

Drilled For:
Drilled Dy:

South Dzalinta Department of Came, Fish & Paxls,
Laks2s Region Blectrie Coopsrative.

Location: Section 28, Township 102 Nexth, Renge 54 West (See Location Pjan)
Mothod: Augoarx,
Mate: Juuz 18, 1974,
DATA ON BORINGS
Boring Ground Blevatiocn Soil Classification Drpth
21, 1801.0 Tapsoil 0' -~ 0,5
Biack Sandy Clay 0.5' - 3
Sand 3* - 4,5
(Vaterx) 4.5
22. 1800.5 Topsoil o' - 1.5
Grey Clay 1.5 - 3¢
Heavy Grey Cloy(Wat) 3 .7
23. 1799.2 . Topsoil o' - 1
lleavy Grey Clay 1" - 4.5
(Water) 4.5
24. 1758.2 Topsoil o' « 2t
Hoavy Grey-3rown Clay 2! o 4!
(Water-30 Minutes) 2.5
25, 1799.1 Toptail ' - 0.5
Saunly Clay 0.5' ~ 3.5
(Vlatox) 3.5¢
3073t Water surface elevation of Blue Dog Lake ia June 1974

vias 17906,06.



PEIBEABYLITY THST OF £OIL,

Sample: Representative sanple of Sandy Cluy frxom Proposed Site
Rearing Ponds West of Bluz Dog Lalke.

Laboratory: Twin City Testing & Engineering Laboratory.

Proceduzre: ASTM Designation: D 2434-63,

Test Kesults: Maximunm Pensity.....,.111.4 Pounds/Cubic Foot
Optimun Moisture..,.,.,17.0%

K@ 202 Covrenronernesd. 0 x 10°8 en/sec
or 9.0014 Inchaes/Day

Aad

Fox
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APPENDIX B
1EST HOLE DRILLING 1.C3S

BLUE IIOG LAKE
DAY COUNTY, SOUTH DAKOTA

GERBRAL INFORMATION

Drilled for: South Dakota Department of Grme, Fish and Parks.
Drilled by: Frederickscn's, inc.

Methoed: Reverse Retary.

Size of Hole: 64"

INDIVIDUAL 1ST HOLES

Test Hole No, 1.

Date Drilled: April 26, 1973

Locations: Nwh, Nwk, SBY%, SEY, Sec. 21-122.54
Elevation: 1809

Formation Fron To Thickaess (It.)
Top Soil 0 2 2

Clay 2 7 5

Sand 7 a 1

Clay with Rock 8 13 5

Clay 13 20% 7%

Sand. 20% 49 28%

Clay 49 57 a

Taest llole No, 2.

Date Drilled: April 26, 1673

Locations iy, NWY, SWyg snk, Scee. 21-122..54
Rlevation: 1808

Formation From  In  Talcknass (Et.)
Top Soil 0 1 1

Clay 1 3 2
Sand 3 4 1
Clay a4 15 3

Blue Clay 15 32 17
Sand a2 30 4
Sandy Clavy 306 40 )
Sond 410 55 15
Clay 55 62 7



Test Hole No.

3'

Date Drililed:

April 26, 1973

Location: SWs S, SEY, NBY, Sec. 21-122-54
Elevation: le1s

Formation From To Thickness (Ft.)
Top Soil 0 3 3

Sandy Clay with Rock 3 17 14

Sand 17 23% &%

Clay 23% 24 LS

Sand 24 35 11

Clay 35 57 22

Test Hole No. 4,

Date Drilled: Apxil 27, 1973

Location: swh, swly, wi, NE}, Sec. 9-122..53
Blevation: 1814

Formation Trom  To  Ihickness (Ft,)
Top Soil o 1 3

Sand with Gravel 1 32 31

Sluy 32 42 10

Test Hole No. 5,

Date Drilled: April 27, 1973

Location: SEl, SBY, Ny, MBY, Sce. 0~122-52
BElevation: 1810

Jormation From To Thiclmess (Ft,)
Top Soil 0 1 1

Sand 1 21% 20%

Landy Clay 214 27 5%

Jest Hole lo. 6,

Date Drilled:
Location:
Blevation:
formation
Top Soil
Smndy Clay
Cirayey Sanrd
Sanhdy Clay
Clayey Sand

Sand with Gravel & Reclt 37

Rock
Clay

1973
‘,B!-S) Sy,

April 27,
S, vy,

8

1808
From  Xo  Thickmasg (Ft, .
0 n 2
2 a2 2
aa Y i)
27 3 5]
33 37 4
52 15
52 53 1
53 6.4 1i
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ﬁﬂ%@ DEPARTMENT of ENVIRONMENT
~ and NATURAL RESOURCES

JOE FOSS BUILDING
523 EAST CAPITOL
PIERRE, SOUTH DAKOTA 57501-3182

www.state.sd.us/denr

EeAT FAces. Cheny Puages,

MAR 12 2003

6357-3
SD Dept of Game Fish & Parks
523 E Capitol
Pierre SD 57501

Dear Sir;

Enclosed is Water Permit and Water License No. 6357-3. The water license is the final water right -
document completing your process of obtaining a Water Right. '

As long as you use the water beneficially, as stated in the Water License, State Water Laws provide that
you have a continuing right to use the water.

Sincerely,

JAYH FANA

Garland Erbele, Chief Engineer

Water Rights Program

(605) 773-3352

NOTE: The applicable portions of No. 4385-3 and 4470-3 are incorporated into Water License No.6357-3.

enclosures
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