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JOTICT OF TiTUE}  ON

to the
STATE ENGYUEERR
A 1 A

TRTE OF SOUTL DAKOPA

'

Zlcial usey fron certnin strenms In South Dokotn

Lake Andes Miczutorv VMatarfowl Refug Project
.Cnarles vlx Countx e County - Date
\i4 . .
B "n
thice of Intention to divu:t

qf0re
l» :

Anerica, Dovartment of the Interior.

N

DECEIYE
QEGEIVE)

APR 222 qogg

UFIGZ OF STATE Einiq
PIEHRE.‘- S. DAK.

_April 17, 1840

by tho Urited

cnid nouxoyzxn.o wetor for bene«

atates aof

{ts »The Unined Stntes of America, Dovcrtment of the Incorlor, Burem of

iological Survey, nereby notifles the State _ng‘neer of sounth Dalota of

'its 1ntentinn to nnn;opriate. by construction. djvers‘ n. atorage and vene=-

ficial us° th» unnnnropriated public waters of South Doizotn, under Sec-

ticn 61, 0137 of the 1939 an*sed Code of South Dd!Otﬂ,

by made for the wlthdrawal of cartoin nnnnvrunripted nuhlic waters of il

South Dr”otu in on amount sai

i

'

Annlicntim is ho vo-

-

ficieat ' to naintaln storaga in Lako

Andcs. or to sat;afv Lhe vemuiremants of the diversion djtch=s. canals or

NS s ‘

pipe linesy to be constructed end tha fo‘]owlﬁu 1nfor1‘+ion is ;uru*uned'

1.' Reurenentative of the United Stetes of America muthorised o act 1n

bl

procurement nf water rights:

Ans,

\

Brice Ye3ride, Hydéraullc Enzineer,

7, Name of intending approoriutori

i

United States of Anerica,

Ans,

..‘A

it
4

3, Home and address of rgency renrssenting lntenzinv na\rorrintor.\w

‘s,

Survey,

Ans,

Lyye City, Utah.

437 Federsl Auilding, Salt

. K

e 1 - \
.k, fame of reservoir, ditech, ceanl or pipe lins,

A

J.ake Andesl West Diversion Ditch,

United States Daneriment of the Inteclnr, Parenn of Blolegicul



5,

1.

-2 -

(1) Andcs Creek (b) Reynolds Craek (c) Skunk Oreelr (d) Picotto Creek
(a) Sktewartn Creolc (¥) Dezara Craek (g) Hutchineon Oreek (h) Hunters
Creek (i) Vandall Creek () Ixving Oreek, 51vérted into acquisition
araa, théﬂcu to Lake Andéu proper (i) Garden‘anley Creék diverted to
Hutchinason Craek by weans of West Diversion Diteh (1) also all other
coulees, streams or dralnuge dirou i tributavy to Lol Andes,

County in which water is to Pe diverted, etpred and apvrovriated,
Ane. Charlsy ¥ix. ,

Nnmawof strean fronm wnlch water is to ba divertsd, gtOrnd and anpro-

orlafod.

Ans, (a) Anden CGroaaiz (b) Hevrolds Creekx (c) Sku-X Creel: (&) Ficotte

- Creek (o) Stowarts Crock (T) Ibzeru Croo: (g) Hutcninson Creel (h)

Hunters Creek (*) 7andsll Crenik: (J) Irving Cresk, diverted 1nto a0

1

wxinltlon area, thence to Lake Andes proper (k) Garden Valley Grnek.

)

divnrtcd.to Hutchinaon Creck by meane of West Diversion Ditch (1) also
all other coulcoa. streams or drainn-e directly trivutary to Lake Al

608. . : L . lt)
Vhe Outlet of the reservolr or the ve nf diversion of &itch, cannl. \

K

or rtne line is 10cated Soaih 2430 feet and beat 560 foot distant tron
tne NE corner of ‘Saction 9. Township 906K, HaLFJ 65 Test.
3 A

(u) Ouﬁlc* to casorvoly is & co-blantion dltch and 5 ft, reinforced

concrete pinn.

;(b\ Wbst dversion d*tch congisis of blocking the garden Valley Creol

chnnnel atd Alverting the water by nenna of an open éiversion ditch to
Fi

fho Hutchinson Creek, wilch eutars . the lake basln 1720 ft. south and

0 L

670 £t wast of the KT cornox'of ae‘t on 3~97=65,

{¢) Andos creak unto*n lake \Ln mareh orea at eytxaﬁn north end of !

lekeo., N s
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10,

: Lake Andea. v \\

' Ar,

‘ )
() Hevvoldn Craok enters laka Gdﬂ T, Fnsf ux the Southwast enrneyr

1
I . it

or the u.“.u Qn~tion 16~'7~6h o A 0
. i\ o "

(e) Saunk: Creck entare leke via marsh aren in Scction 20=97=64,

(f) Pico.,n Creck entors lake 530 ft, eaat of the 5.W. corner of the

1

M. E.g Soction 31-97-6Y, _ . .

(g) Stowarts Cres%: ent 23 1rka e PO ft. "nath nnd 615 ft.
N Ty
N.W. corner Section 1=97-65, b

(Al
i

rast of,hhe

8,%. Corner of 11e lnﬂ

<« o

(h) Dazora Creez enters lake of the NE Section

8—97‘*6_, . ‘ ' ‘ )‘\:L‘ ' Ly
(1) Hunc,er Creol enters lake 1180 ft, North ané r‘e‘) 4. Enst of the 3.7,
AV ’ 0. Lo .
- corner of tne NW of 1&2 uection 11=97=55, It

B

\J) VnnoaJT Creek enters loke 1250 ft, W, of S.W.Cdrﬂer of S.B.%4.cf

s i Section 1-97-6?. , \\
. . -y \ [/( :
(2) Irvinp Preok enterq 1ako by dxversion throuun acquiaition area,
. Jis AN

(1) Also “11 other couless, streans or urainuga uireccly tributafy to

N .
\ .

1
.

Y

Usges to wnich water directly diverted or diverted ond storad is to te
. AN 4 \y

put. ' ! T : , X\
. ‘\\\ - . H . Lt “’ \
Watvr *ouaervgvion and for the propagation nnd prowlng of aqua~
' Moo ﬁ
vagaiation on a Federal mig: .ﬂory water fowi refugze os pr&dded in
A ‘ N \ i
Fedaral Higrauoxr Bird Connnrvntion Act ot Feoruavry 18,'1929, and

)i
Ty

tie
the

K

all octa wiich nay be‘amnndntorw’tﬁéreto.! 5 . ' v\
The nVuildblu cunncitj of rnsexwoir in ecre faet. e R K

i ' o Ao o
Nor.h Dike at 100 0' P lwa" crast.,30]5 acre feet, (Dive No. 1)
South Dire at 97,0! aotllway cress ’0550 nere 1=ct (Dive No. 2)

" : Vo

. "

1?375 rnrp ieab 1 ) o
o | .\

1A l

The carrying éupucity of ditch, cannl, o nive liun in c"bi' fccu por .
. ' . KRR 3 \
. r

\ N _niz
: L

seeocnd, B ‘ ) ' \j‘ " $‘ i

Ang, A

Total



11.

12.

13.

' 64 “., ooctionn & and b, Township 66 N. Rnnro 64 Vi, Seotione 1, 2, 3,

o -

llx

oo B
Lt iy

[N

Anc. For ell ctreams OV coulsor entering tﬁe lake directly, totel flow
s*i'ntod at from 0 subic foct to 160 cuble feoat. A1l creek flow only
during ruu—nlf neriodu. ﬁupec¢i\ is dependen’ on rain-fell or nprinr

run-of £ (snow). (-

tove feet of wnbter Lo be appropristed arnually for diverzion snd rtorafe

in veservoir.

i,

Ang. Sufficient to fill lahe to meximum vapacity of 13, ’75:ncro feot, and
ra

"1n ndditinn suffic1ent to maintain lako at marian alevation Lut in no

i an e
crse will this letter exceed 6,964 acre feet annuu]]v.,

.‘ R

Cubic feet of wator per second to bo appropriated for iract diversion

by di tch, cnnal, or pipe line- '9; -

'\

.Divorelon ditch inlet via Hutcrinron Creek, 100 cu. ft. per second.

Location of lands to be jrrig.ted. a

o

" Ans. Area within lake Andes shore line being perts of Sections 9, 10,

15, 16, 20, ?1, 23, 22, 29, 30, ul 32, and 33, Township 87 N., Range

9, 10, ond 11, Tovnship 96 If. Range 65 Vi
Clase of plens accompenying "Notios of Intontion".

Ans. Proposdd and prelininary-

[

: UNITED STATES OF FMERICA
3 /i Jif‘ /
- . /&N. e

\ Bureasu of Fhiological Survey

Brico McBridu, V)drnulic Enginesr,
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Lede Andzs Higratory waterfowl Refuze D e
, ' (¥am2 "of Projoct) t
; iy

Tater NDivisioa Mo, 3 )-iissouri_ River Vater District
WOTICE OF “OMPLERION U) J03Xe

e P. 0, Salt Lo Oity, Ussh

' . » / o D:te UHay 6, 16Up

(B . . ¥ ; o N i . 0 - TEET s T s e et
70 THE STATE ENGINEER OF SOUTH T80T, PIERZ®:

e S ' : 7 TR

"' Daur Sir: . Notice is heroby zlven of the canipletion of the construction of
* Dike #1 end Dike #2.. v ang diveraion ditches ~» or pipe line cuns-
tracted and owned by the Urdted States of America, Department of the Interior,
Fish and Wildlife Sercice, s fomerly the Bureau of Biological Survey) on
Lake Andes and tributary crenks . The project provides for the diversion and
storage or direct diversiom of quantities of water &3 ~hown on the plons and
. reports submitted and the vroject has heen comnleted in accordance with the said
vlans and reports, terms ard cenditions o1 withdrawals heretofors issued b the
State Engineer of the 3%ate of South Inkota or us shall b2 hereafter reported Ly
the Exanining Enginger, o Ty
1. The vroper neme of the Feder: 1 Azency holding said withdrowal
is the United States of Ameriea Lepartment of the Intericr,
. Fishand Wdlife Service. . } : o

N R

i N ay el o G il e
v i

2. The rame and postofiice address of the vroper corresponding
; official /for seid Federal Agency, is Srice McBride -

Sr. Bydreulic Bugineer, W36 Pederel BIA, Salt ioke Of %y, UTah.
45

. e v 0
3+ The prcject is located in o ____of Section
Tovnskip 97 and 96 1, Renze 04 and 65 W T,

b, Saiq waier tu be used for vater congervation snd nropegation

I aguavic vegetation purposes.

5. The emount of water which said comnleted works are copavle of
impounding ox conducting to the place of interded use is eg
shovn by informetion previously sutmitted or a3 shall be hore-

; : afier resorted by the Exzaining Engineer X350 ac-ft, '

i .
ot

! ‘I‘ ‘ \ . : "“
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e ! .
2orii 174 « Tithdraval o, U.S. 517 - Sheet 2.

H

. ‘e
Y N N vy

6. The emount of land for vhich said vater is available is
€€ man - ), rarticilarly de ,c‘zibnd. 25 follows: Ag_ea _
. wik [¥hin shore 1 line of Ia:e Andes ., - ;’/e :
I he.'.'eb:/ certify thet the facts set forth in the above mtlce ave
. . K 3 !
' . .t ,' ’
‘ fl; ¢ /
% : A/ AL a9, r" y (\‘--"(.tq:.(.{
, ‘ , CE VeERY T

i Sr. Bydrauliz ngineer :
U. S, Fish and Wi)dlife Serv:ce
Derartment of the Interior -
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. . “""]‘.' . o ’ g ' (3 o
1. Letter datod 1arsh L8 froms! Arth
g : Sad Ilreh 16, ;948 fremg® Arthue J, Huay .-
’ - " Reglonul Ingineer -
EEE . 3. Degartnent of the inherior
\ ' . Figsh and Wildlifs Servios
- - . B28 Plyweuth Building s

Hinneqvals :
= :, §p,m1““5“k°113.‘2 Hirresota:

_— " P : »
. "hud snswer to above Crom Me. Leucks S

i

Plibiey

s DTLJIECY: U, S, Plsh ard Wildlife ‘
.- © - Soubth Dukobe Water Cortifiazptas B

it ‘
1
' :
1#
¥
(Sl ¥ ' [’,\
" . KR
N3 .
. o .
‘\ ’ ,"_/'_,‘1 n
b * v ‘
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LAUTER OF ANTHORICATION

for b

Inspsction
My X5, M
Robart W, Dougall Lake Andes Wigratory Yaterfowl Reiuce

- ' ; (noe o! project)
Box 038, Minot, North Dakota

L'\.‘ro Andes and tmbu rry atrarms,
T{Gourcd OF Aroprintion - SEraEm)

o—re

Danr dir

}

* The United States of Marlca. Dapart:m'\t of ths Interiov. Hah 'md Yildlife
Sorvice (formerly the Guranu of Biologicel Survey) ' . ‘

having filed "Notice of Intention® to utilize certin speot fied watora ofr the

State, end there having beea issued a withdrawal from further anproprinuin'\ HE |
provided in Snction 61 Ol}'] _{ 1‘)39 Ravicued Code ¢f South Daketn and fdentified
as Withirywal Ho, - UsS. Ho, ¢« on _ lako Andes Tributarias {strewa),
County of ' Cherles Bix «", Ziia Tnforn Ehis office LAt the cOnsTFiotion for

the diverslna, Storeze, : suprintion and application of vater to lmnoflcinl ngse
has baar\ sully complotssd -adis reacxy i‘or emnimtion. " :

t \

Yo.' nro. hhﬂroforna. harebly autl.orimd to arrange vith tha hrluor of said

withclrawal for mn examinuticn of the Leke Andes dikes =, resorvolr,

,,. ol divarsion ditchss ' +_givch, or pipe linz construsted and cwned

by thelnitad States of Ams1ica, Department of the Inturior, Fish and nildlife

Service, on tho | ILuis Andes Mizratory Waterfowl Refuse  and also en inspaction

to detomine the nmount“? 'ater storod and applied to banai‘)c‘al use,

Ir. this exa:niw.tion you r:ill ascortaln whathar 01' not the comtmr' od. works

‘_ comply fully with the plans sclmitted and are capeble of uning ounntities of
" sater na oot Torth in ths "Hotica of Intemmn", und sive in co:mlnta fora pll

tho information which is surzested by tho siatorants in ibe Cortificute of
Inspection which 48 herewith encloaad, in the attached inetruection, anl such
other inJormation as will enable the State Inzineor tu act intelllizently ond
.judic!.nl]y in the matter of determining the ntutue of‘ comnlzhion of tha proJacts.

You should nlao arrangs #ith the holder of th, mt.h‘rafral for the m\y.rnnt
of yeur fee for this service and such propsr expanses &8 you incur in making
this exanination enl report and taking ths tastimony.

Vary truly yours,

/)
_/[Z" & «%’%/ < -

55?&6 nzineer




1t REPLY KEFER TO
$ ’

' . o '\";l - T .. r ;:: T.i'{ ”r- t ‘” . "vvh* ’t) .
f UNITED STATES ..~ D,)Lb Ifi l! ‘W E B
o DEPARTMENT OF THE INTERIO IL) dPr)e ") . ‘ )
I,ﬁ,{}:e“Andas . BUREAU OF BI-DLOCIC.AL“BUR‘IEY Vo ' ~= 1940

Betor Filings | . UFFIGE OF STATE Fmgineey
. B 437 Fodersl Building PIERRE,, 8% pak =
: Sslt Iake City, Utah S B

Lpril 17, 1930

Y¥r. Doun Ve Loncks,
State Engincer, A !
Piarre, South Dukota.

Toar kr. Louckﬁz

1

.Ateched plensefind the Fotico of Intontion and Cor- "
tificate of Withdrawal, end plans Yo secompany same, te cover SRR
yater filings on leke Andes by the Biological Survey. e

" o - L : o
As indicated in Faregraph 1% of the Notice of Intention, #
tha plans are propozed ana preliminary; hence, subjoot to ro- _
vision when more field data hes been cbtained. Any discrepsn- . : o
‘ _cles betwaeon the desoriptions furnished in the Notlee of in- i
,‘ tontion and the map would be corracted during the follewing .
steps necossery to complete the filing. ;
3 Very‘truly yours, E
o : ~) : i
sy o~
Brise McBride, L :
Hydraulic Englneer ‘
ENCLS: Hotice of Intentien v . N ﬁ
Cortificate of Withdrawal - . ‘ |
B. S, Drav:ir\ga ‘.'.“080"“"S|Dt2“400 - ] e
B 2-5.0 ) ;
N 2-64C
‘ 2‘700

Ch to Washington
Mr. Maurek. ~ v
"Nr. Van Kent g

e e ———g
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¢ WITHDRENAL 1O, {:17-:.“_-‘-5,.; ;'

' ’ B . .
‘ a . Fu' ‘ ‘ H.L
i . ‘ N " \\‘:1\ . g
Wmer Divinion Nos 5 vt Hisgouri River Water Distriot
G CERTIFICAIL OF EMAMINATION OF VORKS — “th v i 7o
SHLL ,- Roport of Exenmining Znginoeer v C el
i7" Date__Docembor 16, 1943 Lo Andes Mipratury Watorfowl Rofupe

Iole Andes and Tributary Crooks
dource of Appreprinticn ;
(Strown)

To the Stute Engineer, Piarre, South Dalota: ,

"o’ Duar 8ir: I hereby oeviify thetin accordence with your lettor of
authorizailion datod ! '~ Mey 6, 1942 /.. 5 19 ~42- | I have made a thorough
axamination of lake .4ndos Rofuse Deae, construoted by the Unltsd States or
Amorica; Fish eid WildIife Sorvine, liolder of withdrewsl Noe e Yo #517,
issuad upon Certifizate of Withdrowal boaring date  Aoril 17, 1945
authorizing tho withdiawal from further aspproprlaticn of vaLore of ‘ g
Lake Andes ead, tributary of \': . oraclg- L ‘ » TOor.
Wator oonservetion and propegatior of sqatic vegatation, 7ieh and rooreaticn

urposoae A g o RN

’

o o a o b y
. I have to report cn the conditien of the srme ss follgus _ A r;"f

N S ity g Kigm gt e
n QI AN IR P TR CLARM e 113 ‘l-f,’”,”.l PR

R The impbﬁnded and diversion works co:prisorx;ﬂ s , KRR IR
Dum Noa 1: Tgpe *Earth 2111, gravelzl retdiiay on top Foundation Clay -
Simo; ' bMuxe Longth 2875 rt, —Hox. Helght 50 spillway * 0 fte'
, ""flow line  oelevution 93.0  Freakoard et 4 feat

L
: . r
TS :
:"}L“ BE P :

+ ' seotions '’ Upstrear -s1ope . 3:1 slope from top of dike

" " (elevation 104) %o eiovetion 101 then on I5vel borm for Torisensal —
distance of 6 £60t and than 5:1 Slopo on Aowm 1o nefural rrownd -
. o v Devmstrean slope 6l : RS

' ‘ .Tep vidtyr ' - %36 faos
A IR - Yavdage: #%,036 {approximalely) -
Regorvoir: aren liormni Prol fevel 611 Acras
. Capacity + rtteen as 2,633 aore fent T

i Iature of shore Iine marsh - lake bottom looms
Spillway: 1Type stoplog overflow combinstion spiliway and oukled .
. Location 85N feet weat of vest end of dike newar 1/4 cornor :
cenmon to Sootions 16 and 21, Te 97 Na, He 64 Wa
Width 20 feet De;th ¢ feat  Capeoity 185 o.f,s, with
stoplogs in plece <& " .o
Outlet: '+ Size_ 2 bays %' wido and 81 deop and 2 bays 41 wide and 29
C ~ deop Ccatrol_Conorete stoplogs looaticn in
o Qombinaticn with spillway o
* Ditchos: . Hene

o

-~
2

-

S N . R ‘, T
@ Dem Ve, 2: Type Earth £ill and sraveled roadwny on hopFoundetionClyy
Sizes  Max, Léngth ¢,085 fve Kex. Hoirht %0 cpillmay T Pus

fiovi 1ine elavotion 90,0  Froobeard 4 foot
ra
Vi : ' (R .
r.
\ e ¥ 5 -
R AR
ey T
13
it
oy
S |



Seotion: Up stream slope 631
‘ Doimstrean slope 611
: Top width 20 fest Yardago 97,300 (approxs)
Reservoir: .roa liormal Pool Levol 1,660 acros Caproity 11,038
acre feot liature of shore Iine margh-lake hottam losms
N Spillwey:  Type _stoplog overflowv combinution & 11lwoy and outlet

Locetion: - Heay oentar of dam- Width 20 f£net Capacity 185 o0.f0c0,
with stoplogs in place 2 ’
Qutlot; S8ize 2 baye 4 feot wideo and 7 feot deep and 2 bays 4 feot

and 2 faeol deep

Control Conorete stoplogs location 1in conbinntion vAELh

8pillvny
Ditcles: Tone

Gardon Vallay c
Creek Diversion Point of diversion into ditech iz dumped rook block in Garden

‘anley‘creqk 2,330 feot oast and 2,520 feot sath of the Il4¥. corner of Sseticn 5,
T. 76 U, Re 66 iia !

R

- Diteh: Open earthu:Leagth ' 14,885 feet £ Seotion 10 feet botbom
I:1 side clopes Cepaoity 200 GeT.6e " Looation Hopinning
ot the point of diversion in Garden Valley Creek thencs
runnine S, 589 16V E, 1,920 foot; thonco M. 00 OF Be &340
Toot; thenoe 8, 900 OF B, 1,156 foet; thenoo 5, 00 0T &
720 foet; thence S, Y0 0! E, 7,940 foet, Fram hore, tho
diverted wetor follows the atural channel of lutchinson

! Creek, whioh onmtors the luke besin 1,720 foot south and

i 670 feet wost of tho N, Lia cornor of Soction 3, Te 96 N,
Ra 65 ila

~ The 3ystem is in tho following c¢ondition: fThae dilres sre in oxcellent

. wondition, all riprep beins well in plado. Spillway and outlet structures are

in exeollent condition except for & few chipped or broken stoploss., Scme erosion

has tekoen place alonp wes® diversion diteh, but it is in penorally rood conditiona

"The outlet . £ the raservoir or the point of diversion of the diteh,
canal or pipo line:is locented 2,860 feet north .nd 560 feet vest of the S.Z. corner
of Section 9, Towuchip 96 N., Henpe 65 \ost,

The works cre oopable of usilizing 15,721 ecre~foet of storage mnnually
plus 6,813 acre=feet for gsnsonnl uce.




Tho lepal suodivisions to bo irrigated are:

Dam No. 13 All lends in Sections 9, 10,15 and 16, Tovaghip 97 North,

R. 64 Vest, lyins below tho §7 contour ocomprising e votal of 611 acres of lunde

———

Dam llos 2: All lands in Seotion G, LO\mahip 96 M., Ranege 64 Voest,

and Ssctions 1, 2, 3, 4, 9, 10, 11 and 12, Tovmuhip 96 llorth, Range €6 \lest,

1ying' telowr the 100 sontour conpri sing a total of 1,660 nores of lanas ' ' : i

Sa'hd oontours for dnms IIo. 1 and 2, having beon established fron n
banch mu'k doscribod as the top of the centar pler in o s‘toplog; gtructure, o
" located hetwoen 4+he abuttments of t. bridge in state Hipghwmy 3§18, over tho outlet
chmmel of Lake indes noar the east 1/16 lino of the N. E. %, Section 9, T« 96
He, Re 65 ils |

o The domestic and stook wntermg, uses comprise use by oatile thnt aro

gruzed on arsa under pemit on rot‘ure.

Thse utilimtion Tor publio reoreation, geme and fish propagation, fire

protectioﬁ, comprisesa: Prindipal use for mi ratory watcrfo.vl refupe - supplemental

W66, Fans and fish propagation, public recreatione

Ho‘aice ol‘ rormlotinu of viorks ves filed Hay 11, 1042 1042

Vi
Viitness ry hand, this ,3 ./‘l-n\ day of q_‘%{{néaﬂwg_ml\. 19 48 A8,

</;')?'f/u/v’ ’}/ /ch) CXAAD |

Examining, Buzinecer /




Muroh 11

Arthur @, Ruey,
United States pe
'Fish and wildiip
. Offioe of
828 Plyuoy
Minneapoli

purtnent of
8 Servios
Rogional pireutor
th Building

8 2, Mlinssots

i

. 1543

Regicnul Ingineer

Interior

Re: Lake Andssii tor

" Dosr Mr, Huey:

»

"lattor of Pabru
of Exani ution of Worke ag
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J W, W. Wheeler and Associates, Inc.
\ Water Resources €ngineers

3700 South Inca Street, €nglewood, CO 80110
Phone (303) 761-4130 Fax (303) 761-2802

TECHNICAL MEMORANDUM

DATE: March 2, 2007

TO: Brad larossi, P.E., U.S. Fish & Wildlife Service (FWS),
Service Dam Safety Officer
Don Fazzan, P.E., FWS Region 6 Dam Safety Officer
Mike Bryant, Refuge Manager, Lake Andes National Wildlife Refuge
Kit Choi, Ph.D., P.E., BasePoint Design Corporation

FROM: Steve Jamieson, P.E., W. W. Wheeler and Associates, Inc. (Wheeler) EDQ
Don Lopez, P.E., (Wheeler) /\
Matt Loose, P.E., (Wheeler)

SUBJECT: Documentation of South Dike and North Dike inspections,
Lake Andes National Wildlife Refuge, Charles Mix County, South Dakota,
Subcontract No. 04CA810941-2, Delivery Order 982106X04141,
Wheeler Project No. 1636.03.04

This memorandum summarizes Wheeler’s inspections of the North Dike and South Dike
road crossings located on Lake Andes National Wildlife Refuge (Refuge). Don Lopez
and Matt Loose inspected South Dike and North Dike on September 14, 2006. The
purpose of the visit to the Refuge was to perform the initial Safety Evaluation of Existing
Dams (SEED) inspection of South Dike. After completing our field observations and
discussions with Refuge personnel, it was clear that there are actually three
embankments at Lake Andes. A summary of these three embankments is provided in
Table 1. It is Wheeler's opinion that none of these embankments should be considered
as dams in the FWS national dam inventory.

BACKGROUND

Lake Andes is located in a large, natural “pothole” depression. The lake itself is
generally lower in elevation than the surrounding land. Water in Lake Andes may flow
from north to south or from south to north in the lake, depending on the location of runoff
into the lake. The location of Lake Andes is shown on the attached project location,
vicinity, and area maps as well as on the cover of the Federal Highway Administration
(FHA) drawings provided in the General Appendix. In this memorandum, the upstream
end refers to the North end of Lake Andes and the downstream end refers to the South
end of Lake Andes.




Three embankments cross the lake in a general East-West direction. Key information
about each embankment is summarized in Table 1.

Table 1 — Summary of Key Lake Andes Embankment Information

Approximate Length
Embankment Local Road Name at Lake Andes Ownership |
North Dike 288" Street 2,700 feet FWS
South Dike 291™ Street 3,750 feet FWS
Highway 50 U.S. Highways 18, 50, and 281 1,250 feet FHA

The area of Lake Andes north of the North Dike is known as the North Unit. The area of
Lake Andes between the North and South Dike is known as the Center Unit. The area
between the South Dike and Highway 50 is known as the South Unit. These units are
shown on the schematic profile provided on Figure 1.

LAND OWNERSHIP

During our site visit, Mike Bryant, Refuge Manger, explained the ownership of the
embankments and the lake is as follows:

1. FWS does not own Highway 50, including the culverts and stop logs that cross
under the highway.

2. FWS does not own Lake Andes, but owns an easement to provide wildlife habitat
at the Lake Andes normal high water line (NHWL), which is set by the top of the
Highway 50 culvert stop logs at Elevation 1438.25".

3. FWS has negotiated flood easements with local property owners for 2.0 feet
above the NHWL.

4. FWS owns both the North Dike and South Dike embankments where they cross
Lake Andes.

HIGHWAY 50 CULVERT

A culvert crossing under State Highway 50 is located on the downstream (southern) end
of Lake Andes. This crossing consists of two box culvert bays that are 10 feet wide by
10 feet tall. Stop logs are located at the entrance to each bay up to Elevation 1438.25.
The culvert dimensions are indicated on the South Dakota Department of Transportation
drawing provided in the General Appendix. A picture of the Highway 50 culvert is
provided on Photo 1.

' All Elevations are reported in feet above the national Geodetic Vertical Datum




Approximately 60 feet upstream of the culvert is a wooden bridge that passes over an
old railroad grade (presently a bike path). This bridge is shown on Photo 2. According
to our measurements during our inspection, the ground surface beneath the bridge is at
Elevation 1435.05, which is approximately 3.2 feet lower than the top of the culvert stop
logs. During our inspection, the Lake Andes water surface was located several hundred
feet downstream of the bridge opening due to dry conditions. The Highway 50 culvert
stop logs have created a small pond between the stop logs and the old railroad bridge.

The Highway 50 stop logs can control water in Lake Andes from Elevation 1435.05 to
the NHWL elevation of 1438.25. Below Elevation 1435.05, Lake Andes is confined to its
natural “pothole” area upstream of the railroad/bike path bridge opening.

It our opinion that the Highway 50 Culvert embankment should not be considered as a
FWS dam because it is owned and operated by the South Dakota Department of
Transportation and the FWS does not control the elevation of the stop logs at this
structure.

NORTH DIKE AND SOUTH DIKE WIDENING PROJECT

South Dike and North Dike are shown on the attached project vicinity and area maps.
These embankments are owned and maintained by the FWS as cross dikes to allow
access across Lake Andes. The FHA has designed a project to widen the North Dike
and South Dike roadways. As part of this project, the FHA will replace the existing dikes
and culvert crossings with new culverts constructed to the same dimensions and
elevations of the existing culverts. We understand construction is scheduled for 2007.
Our review of this project was based on the FHA’s “99% review” plans provided to us by
the Refuge. Key drawings from this plan set are provided on the General Appendix.

NORTH DIKE

North Dike is a road crossing approximately 14 feet high, with a 20-foot-wide crest, and
2,700 feet long. Water passes under the road at 8 culvert locations. Seven of the
culverts are 48-inch-diameter pipe conduits with no controls, so the water surface would
be at the same elevation on both sides of the dike. The FHA drawings indicate that
these culverts would be replaced with similar 48-inch-diameter uncontrolled pipe
conduits.

The remaining structure is a reinforced concrete box culvert that has an opening 20 feet
wide by 8 feet high and has a deteriorated stop log bay at the upstream end. The box
culvert is shown on Photo 3. The culvert invert was measured by hand level during our
inspection to be at about Elevation 1430.5. The replacement box culvert will have an
opening 30 feet wide by 7 feet high, as indicated in the drawings provided in the general
appendix. The FHA will locate the replacement culvert at an invert elevation of
approximately 1432.8.



Stop logs in the existing structure are placed 6 feet above the upstream invert of the
culvert, or two feet below the culvert crown, at Elevation 1436.5. The FHA drawings
indicate that the replacement structure will have stop log support 6.0 feet above the
culvert invert at Elevation 1438.8. The top of the proposed stop log supports would then
be approximately 0.55 foot above the NHWL (Elevation 1438.25).

During our inspection, we measured accumulated silt deposits up to 2.8 feet below the
culvert crown, and the downstream end contains silt deposits up to 3.3 feet below the
culvert crown. In other words, sedimentation is approximately 5.2 feet above the culvert
invert on the upstream end and approximately 4.7 feet above the culvert invert on the
downstream end.

SOUTH DIKE

South Dike is also a road crossing that is approximately 14 feet high, with a 20 foot wide
crest, and 3,750 feet long. South Dike does not have uncontrolled conduits such as
described for North Dike. Water passes under the road through a reinforced concrete
box culvert shown on Photo 4. This structure is constructed to the same dimensions as
the existing North Dike box culvert. The existing structure is also similar to the proposed
FHA replacement structure that is shown on the drawings provided in the general
support appendix. Both the existing and the proposed culverts have a total opening 20
feet wide by 8 feet high. The existing culvert inlet was measured to be at Elevation
1429.0. Based on the enclosed FHA plans, the replacement culvert will be raised to an
invert elevation of approximately Elevation 1432.2.

Stop logs are placed 6 feet above the downstream invert of the existing culvert, or two
feet below the culvert crown, at Elevation 1435.0. These structures were observed to be
silted in. Plans for the replacement culvert also indicate that the stop logs supports will
be constructed 6.0 feet above the culvert invert at Elevation 1438.2, which is near the
NHWL of 1438.25.

The upstream end of the existing culvert has accumulated silt deposits up to 1.0 foot
below the culvert crown, and the downstream end contains silt deposits up to 2.0 feet
below the culvert crown. In other words, sediments are approximately 7.0 feet above the
culvert invert on the upstream end and approximately 6.0 feet above the culvert invert on
the downstream end.

EVALUATIONS

Lake Andes is a prairie lake formed by a natural low spot in the terrain. There is not a
defined tributary stream or other water source for the lake. The Lake is formed by
surface runoff from the surrounding terrain resulting from precipitation events. The lake
drains through a low spot at about Elevation 1435 on the reservoir rim, located under the
old railroad bridge just upstream of the Highway 50 culvert. The Highway 50 stop logs
serve as a saddle dike on the reservoir rim to allow an additional 3.2 feet of
impoundment above the natural lake impoundment. At water surfaces below Elevation
1435, there is no natural discharge channel for the lake, and Lake Andes will only loose



water due to evaporation. Mr. Bryant indicated that the natural cycle for the lake is that it
forms during wet years and slowly evaporates during dry years, and periodically goes
completely dry before filling up again.

During our inspection, Mr. Bryant indicated that, since construction of the North and
South Dikes (1941 through 1942), the Refuge has never operated the box culvert stop
logs with the intent of controlling water levels in the three units of the lake. The lack of
stop log operation is evidenced by the extensive sedimentation upstream and
downstream of the stop logs. However, we understand that the Refuge desires to have
the ability to manipulate water levels in Lake Andes with the new stop log structures that
have been designed by the FHA.

The FWS dam safety definitions clearly state that “an interior dike or cross dike located
within an impoundment or levee” is not considered to be an inventory dam. Further, due
to the level of siltation on either side of the North Dike and South Dike box culverts, the
height of these structures is well below six feet. As a result, its is Wheeler’s opinion that
the existing South Dike and North Dike embankments should not be considered as an
Inventory Dams.

CONCLUSIONS AND RECOMMENDATIONS

Based on our review of the FHA drawings that were provided to us, we believe that the
reconstructed North Dike and South Dike embankments should also be considered to be
Noninventory Dams because these structures would continue to function as interior
cross dikes located within an existing impoundment. The maximum controllable water
height above the discharge channel from the lake is 3.2 feet. Above the top of the stop
logs the lake will equalize on both sides of either North or South Dike before inundating
the dikes. The top elevations of the proposed stop log bays are at an elevation that is
near to the top of the stop logs under Highway 50. If one of these stop log structures
failed under the maximum differential water storage height, the large reservoir pool is
expected to be equalized at or below the normal high water line elevation of Lake Andes.

We did not perform a dam safety evaluation of the Highway 50 culvert and stop log
structure as it not owned, operated, or maintained by the FWS.
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LAKE ANDES NATIONAL WILDLIFE REFUGE
South and North Dike
2006 NID Assessment
September 14, 2006

F’t 2: Vew of the old railro :dge and | pa upstream of
the Highway 50 culvert.



LAKE ANDES NATIONAL WILDLIFE REFUGE
South and North Dike
2006 NID Assessment
September 14, 2006
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Photo 3: View of the upsream side of th North Dike bridge.crossing.
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end section Lt & Rt, 7 places Slgn number, typ.
Station 70+25 Rt - . .
Remove and reset sign 0 100 200
"Public Hunting ...".
SCALE IN' FEET
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Remove existing 48°a equivalent culvert,. 7 places| i — F f
~-——[nstall 48%g-equivalent culvert wW/——————— : ¢ : i : 1420
1420 — -end section-Ltj 8-Rt-7 places ! : 4 s : ;
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85+00 -

Station 72+00 - 96+00 Lt & Rt
Place Class 3 Riprap on dike slopes
as directad by CO. See Typicai

Sections sheet A3,

7— Station 89+185 Lt.

H
H
i

i

Station ©2+56 Lt & Rt

Remove sign "Object marker”

at Existing Box Culvert.

Remove and reset sign "Unauthorized Entry"

90+00

sevl

e warn SIS S Te

e —— A
B LT T T e bl T

SEPt

sErt

SR

S L e L
TTeSEesaT_aaee

Station 92407 Lt

Install Object Marker

W

—/

Station 92+78 Lt & Rt
Remave sign "Object marker™
at Existing Box Culvert.

Station 93+15 Lt
Remave sign, no sign panel.

Station 93+27 It

Install Object Marker

REG

STATE

PROJECT

SHEET
NO.

SO

RRP LAAN i01(1)
MORTH & SOUTH DIKES

c2

95+00

Station 95+70 Lt.

Remove Sign.

Instail sign "Speéd .

Umit 25 mph".

SPEED

25

e ——y

et T AN ST s s =

S SR £ PR U TN vk S v o e

L s || 1 1]
i S S 1440 = 1440 - e e e e e e =
o R e R R N e S R R e S S AR S e e e e T T oo
e e S TS R R RS e S e e e A S oo . ——— 435 1435= e~
— | = \
. - . —- Station 93+27 Rt
- Install Object Marker
0 (2;( ‘ k D( K‘ E” N Place ripap at Box Culvert entrance
‘ and exit as directed by CO.
Station 92+07 Rt
Install Object Marker | - N 326:447-:32‘; -
0 100 200 € 2,479,471,
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REG | STATE PROJECT 5',;*%57 srr?s?%s

ni : RRP LAAN 101(1)
Slgn number, typ. - i 6 S0 |worti & sourw oikes| €3 cs

Ston AL e . Soo™ Dicg . Rage S

Install sign “Speed Umit 55 mph”

Curve =~ CURVSI
N 310,371.909 Al lzeag9 "
466,594.762 A~ I 33 317 (RT)
E 2,466, - 4,000.00°
54.41"
108.82°
NC

® =~

85 Station 15+00 to 45+00 Lt & Rt o
Place Class 3 Riprap on dike <
slopes as directed by CO. 6
See Typical sections sheet A3. Oy

Station 10+65 Lt
Approach road

- > v s e e,

iy ;
- S S
o K3 o _ /
S H
: S © < — —Station 15405 Rt. e —y
S a & - Remove sign “No Parking* . : : B : - ) ggggcezs?;: §N‘:‘)t"Paﬁdng'
O - L] - . - p
S 5: ‘lanag?g‘glgr;f No Parking . . Install sign "No Parking*
5 Station 11+60 RE. side of post. N : : ' . each side of post.
a Remove sign " Speed zone ahead" NO NO
Install sign “Speed zone ahead 25 MPH® p ""'i, ,';2,1
4\ | : i
Station 13+70 Rt. . '
: Remove sign “"Speed Umit 25 mph* g : ;
V. Install sign "Speed Limit 25 mph® 0O 100 200
Station 11+25Rt . 4 P
Approach road o 2‘“57 _ SCALE IN FEET
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REG | STATE PROJECT SREET | A

Place ripap at Box Culvert entrance ' o S0 | e LA IoND Ty P
and exit as directed by CO.

Station 25+13 Lt
Install Object Marker

Station 15+00 to 45+00 Lt &Rt

Station 25+66 Lt & Rt Place Class 3 riprap on dike é@ljm ™ <s

Remove object marker panels : slopes as directed by CO.
at existing box culvert, Station 26+42 LUt See Typical sections sheet A3. . )
' Install Object Marker

S SN v gt e A vt 5

30+00
35+00

i
¥
ke

~ N\ | \\\\_
' N / Station 33+20 Rt.

Sign number, typ. Remove sign "No Parking”

Station 26+42 Rt . Instalt sign "No Parking®
Instalt Object Marker ) each side of post.

L—-St:adon 25+13 Rt Station 25+88 Lt & Rt A ) > NO NO
Instail Object Marker Remove object marker panels _ ,_.l ,‘.:I

at existing box cutvert.

0 100 200
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REG | STATE PROJECT 5*,:%? TO E‘T"s

RRP LAAN (03(1)
6 SO JwortH & sour omes| €S

Station 45+00 Lt .
Install sign "Speed Limit 25 mph*

SPEED

25

Station 46+95 Lt =
Remove and Reset sign “Yield"

15
BATES St DIKE

Sta. 47+53.11 End taper of Aggregate
Surface Course. Existing & Proposed
elevations must match,

Station 15+00 to 45+00 Lt &Rt
Place Class 3 riprap on dike
slopes as directed by CO.

See Typlcal sections sheet A3.

40+00

POT 47+53.11

N 310,429.697
E 2,470,347.356

Station 47460 Rt
Remove and Reset sign *Yleld"

Sta. 47+00 Begin Taper of
Aggregate Surface Course to
Existing Roadway Elevation

~ Station 43+75 Rt
: Remove sign "Speed Limit 25 mph™
Install sign *Speed Umit 25 mph"

sPeED
LT
25 Sign number, typ.

Station 39+68 Rt
.Remove sign "No shooting .."

0 100 - 200
SCALE IN FEET
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2 Boxes (South Dike)

A
3 Boxes (North Dike) ' .
10°-0" 4 19°~0"
[4
50" | 5-0° 4 50 5-0"
A B8 C

REGION| STATE PROJECT 5’&%“ SL%?}(LS
RRP LAAN 101D
6 SO | NORTH AND SOUTH DIKES] Gl G3 .

GENERAL NOTES:

(?aC( < %
SPECIFICATIONS:

Deslgn: AASHTO Standard speclﬂcallons far Highway Bridges, 7th Editicn,
2002.

Construction: Federal Highway Administration Standard Specifications for .
Consfru:llan of Roads and Bridges on Federal Highway Projects, FP-03.

CONCRETE:
All concrete shall be structural concrete with a mlnlnm 28 day oompresslve

strength £'c = 4000 psl.

REINFORCING STEEL: -
All relnforcing steel shall conform to AASHTO M3IM or M322, Grade 60

’ . 1 deformed, The minimum concrete covering to the face of any bar shall be 2°,
/—\./\i_/\ i uniess shown otherwise on fthe plans.
- . T H MISCELLANEOUS STRUCTURAL METAL:
S8 6°x6°x5"-11/5* 5 F" € Steel support Ef M t Steel support Structural metal for guard angles and plates for steel support assembly shall
NG structural plastic assembly i - Sassembly conform to ASTM A36. Welded anchors shall conform to AASHTO MIES.
‘§= s [ I 1 . _ Welding for weided anchors shall conform- to ANSI/AASHTO/AWS OIS,
5 ! I 4 ! NOTE: Seo RG2820-8 f Chapter 7. Guard anglo assemblles and steel support assembiles shall be
14 Y : or
; z s : ': /A) section A-A 6-8 and C-C. galvanized aofter fabrication.
: & : ‘ 7 STRUCTURAL LUMBER:
~ ! e I\ Stop log material shall be 6°x 6° nominal sized structural grade plastic lumber
; . v i \\ conforming 1o the requirements as specifled In the Speclal Contract Requirements.
x [ {
g —
\ HEH H I (
ESTIMATE:
Ls A 8 I c —_—
. . ’ . item No. Cuantlty Unit Note
X T Vv Q X - . .
BOX CULVERT ELEVATION INLET HEADWALL ’ §5701-3000  Structural timber and lumber, plostic 3.07 MFBM
Y ’ 64703-1S00  Mitigation, lrrigation control structure 2 Eoch 7]
! 3 .
: : N NOTES:
1 Steel support assembly. ! : 2 . - :
i See RG2820-8 for ) . H . S (1) Includes payment for furnishing and instaliing following items for
\ detalls. H Structural plostic H Q construction of both stap log structures:
: : lumber (typ.}- ! S s
' \ ) (a) Structural steel (est. qty. = 1400 ibs.)
: d i ‘ ® (6) Structural concrefe (est. qty. = 26.8 cu. yds.)
. ¢ i i I % «§ (e} Reinforcing steel (est. Qty. = 1140 bs.)
Sea ODetall O | st " T 1 .
on RG2820-8 N ST N . X \ Q } ! :
- . L 3
/ i // YA r 5
OP concrete I —JC - T ] &
wingwall (typ.} i U H . | oad
See Rdwy pians. : / / i - -
' ‘ | See Detall € : \ ® U.S. DEPARTMENT OF TRANSPORTATION
See Detait £ i on RG2820-8 i 3 FEDERAL HIGHWAY ADMINISTRATION
on RG2820-8 : H | CENTRAL FEDERAL LANOS HIGHWAY OIVISION
X ; ¢ = . . . .
Vo g LAKE ANDES NATIONAL WILOLIFE REFUGE
- ' N. & S. DIKE STOP LOG STRUCTURE
oy, 4 . “ .
2 o0 \ . Wﬂ < Cﬂoﬂ CHARLES MIX COUNTY, SOUTH DAKOTA
1AW gﬁ\*‘ s
el ssm o re |l 2 ovp 4 S W
- £-6°, *4U O,Y )
BOX CULVERT PLAN @ INLET HEADWALL W GENERAL PLAN & ELEVATION
No.| oavE [ 8Y][ REVISIONS - NO.| OATE | 8Y REVISIONS DESIGNED BY ORAWN 8Y |- CHECKEQD 8Y SCALE PROJECT TEAM LEADER BRIDGE_ORAWING OATE ORAWING NO.
KARL EIXERMANN RICKY WIPF BENN OL TMANN Yoo = 1°-0" KARL EIKERMANN | of 3 MARCH 2006

6/2/2006 -




» SHEET] TOTAL
REGION .STATE PROJECTY NO. ISHEETS

RRP LAAN 1011}

6 S0 | noRTH anp soutH oike | 62 | 63
 clp concrete CIP concrete CIP concrete ) . :
" Box culvert 6" | . 2~ Box culvert 2-0° Wingwall )
Zwm—s—5oe RAWy. plans See Rdwy. plans See Rdwy. plans : .
lma————— ¢ Steel support : t 2° x 6 notch 2 x6 , ‘ (?chL q
0] 3-g- OSSemoly 007 : -0 nofch '
1 ]
i i % x Slpr PL
i (typ. tap & bottom)
3 é———, E c2 , 63 _%'X6‘ PL
! N C—edl5 or *46
’ — ||
§ ) L~ r"‘" 7 b - )
A ) mﬁ( 3 Ye . X
) [ 11— ; z :
" detall. i 4.8 or *419 e
o [ {tye.d ' * ' % s x4 i & )
I 6°x 6 structural 3 > i : / 3 anchars (typ.) L ﬁ 2% Aid 2%~
plastlc lumber ~ IR _ ' - .3 L oo R
1 ttyp.s - g © “x 67 structural 20" min, g HAN .
‘ N - plastlc lumber | lap splice -~ . 5%
- Q "
:' o *a3| 8 (typ | , typ) S i -
: X (8tot.) “ / X ) “ ::
- - "
"
: e 4 . " =
S e OYSE » -- ;i
‘ - a® 11 o ALt — 5 [/
| Exfond culvert L (typ.) 2 N RENNY , ttyp.) BEEN % UEREREL . (7= = .
k! ";”Z"f’uj””"’?”_‘gf"’;" — . _ : ELEVATION _ , SECTION
3 3 slab .bars nfo - . ) .
g 1 footing SECTION A-A SECTION B-8B SECTION C-C o STEEL SUPPORT ASSEMBLY DETAIL
¥ 3 " (2 Reqd © North-diket
¥ 3 (3 Reqd © South dite)
ik . - 47 spliced 2-0° min. - . Scalés I* = 107
B < . " MOTE: See RG2820-A for with cuivert longitudinal '
i -g . location of section A-A thru " Int. wall bars
Bt C-C and Detall O thru F. . Stee! '
1832 2 : . Suppor
i 3 V1 Bevel cut Extend culvert - 6°x 6° structural L_.jaswy'
# § © Int. waoll longitudinal ext. . : Exténd culvert plastic lumber :
| 3 =I= : wall bars r-10". y, longitudinal ext. , i
'§ o8s - v - wall bars 7°,
i3 2 x|l x ) H ) i "
{ 2 Py K 4 : H 44,
# < E’ E‘ < - (6 tot,)
i = N / a4 ‘ T
{ § bib 4 tot. S !
i B - .
R < ik R . .
i < =l< © DETAL F
s ol e . seoe 4 1
i S . A0 N g]k .
'% § L2 ‘ 1/, Sis @t
¥ & *zxh s "
3 g by : & '
: ~lo . 4 U.S. OEPARTMENT OF TRANSPORTATION
ik S ele ERE FEOERAL HIGHWAY AOMINISTRATION
3 g 5|3 CENTRAL FEDERAL LANDS MIGHWAY DIVISION
¥ 3 % # x 4° anchors. <ls . ) '
;] % e 33 \/ 7 ‘ q LAKE ANDES NATIONAL WILOLIFE REFUGE
4z J— \ . Pt»?‘ N. & S. DIKE STOP LOG STRUCTURE
2 ?; Wingwall bars _  ETALE ‘y\‘ﬂ Cﬂot‘ CHARLES MIX COUNTY, SOUTH DAKOTA
SECTION ELEVATION | | : : Soales %7+ 10" ?Y\?J\J coﬂs‘f?‘“. '
. , o - |
GUARD ANGLE ASSEMBLY ' , DETAL O : ‘ ot ¥ '
: Scale: % - <0 ‘ : Scater %° - 10" . : ' N MISCELLANEOQOUS DETAILS
§ § No.| oate | 8y REVISIONS NO.| OATE | 8Y , REVISIONS ) QESIGNED_BY ORAWN BY CHECKED BY . . SCALE PROJECT TEAM LEADER BRIOGE_ORAWING 0ATE ORAWING NO.
3 e* 2 V-0 . -
3 § e xare exerMann]  ricky wipe [ een outvam | dless woren]  KARL ErxeERMane 2 of 3 MARCH 2006 'RG2820-8




