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JWNER or USER City of Rawling

ADDRESS. P.0. Box 953, Ravlins, Wi 82301
SOURCE___ 1 gallon milk bottle 1OCATION
DESCRIPTION - .

DATE ZOLLECTED DATE HECEIVED

CATIONS meq/ L E_Iﬂ:__. ANTUNS m; KV
Calsium 5.95 120 Tarconate 0.00 0.5
Magnesiuz -~ 2425 27 Sicarionate 52 10
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Lia & a Prw

STAHDARD

P.B3

375 /0

Arsentic 2.05 .0, D,
Shioride 250 160 C.0.00.
Copper 1 Co:ior
Carbon (T.0.C.) a7 Bromide
Cyanide Atuminum (A%)
Fluoride 14204 0,8 Mercury (Hs) o.0m:- '
Iron 0.3% Nickel (mij] |
Manganese .05 Nitrits ]
Eitrate Lk, 3 0.1 Nitrosan (NHOD
Fhenols Total Kjel-ah® Nitrorer
Siifate ne 300 Oil & Groase
Tota™. Dis. Selide . S0 1090 Sultiie {51 .
Zinc s Soiids, Total
M.B.A.S. 0.5 Solids, Dissclve!l
Bariam 1.0 Solide, Volatile
Cazmium 9.91 §olids. Sustunia
Chromi-mi . Toctal €O, 110

——— ;
Leal fa LS : Tota! Elha. it
Selenium Sl Toral A-isit
Silver Gall® Bloasphai v (90 rine-Tota
nH 7.7 o iy, Thon vl Vg
Condustarnce 1560 Turt:iiit ST,
Harduess (Call,: 410 _
Scodium, % )
HBoroxn Toeo wesi, LSV MBI

S ¢ I S
Silira gz, 7.5 Foeaao JoliiamdY el MPH
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T .g'r"h
Datz May 12, 1978 /f’f/t;'tfszw * olhbt
Stet =aist Lr Difectar

Laporatury Fee § no charge (Paid; {Thargecets he Gi.led monbt.
Please¢ make checks payabie to: Wyoming Department of Agricuitur.

—

Ua

E.P.A. Standarcs ars maximum contaminant
8.P.d. Standards are recommended

221¢ Carey Aveaue
Cheyeru.e, WY 32000
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CITY COUNCH,
BOB L. HARBISON
CAHOL A MOORE
JUNE R. AYLSWORTIH|
JESUS P. JUAREZ

MAYOIR
EVERETT E. MANX

ARTURO ARCHULETA
STEVEN ' OLSON
. P .—" ':;\
February 7, 1978 S 'y
’e Vi -
S
v LT ':)
N Yo ”
George 1., Christopulos, Ig 5,{ 2 -’9?8&-
iate Engineer oty VAL Pravon
» LY 1M r
State Engineers Office ‘{',‘:_i,\ cﬁ&.‘v’tzu;{:gtm 4
Barrett Building : R r ﬂlA_
Cheyenne, Wyoming 82002 ‘;:;T~ ?;?qﬁ?@£~
o :::_-J,r‘

Re: Water Right Fermits Nos. U.W. 37508, U.W. 37508, U.W. 37510,
U.W, 37511, U.W. 37512,

Dear Sir:

The City of Rawlins is in receipt of a certified lotter stating
that several Water Ripght Pemmits are subject to cancellation if
construction is not underway by May S, 1978. '

The City of Rawlins stromgly objects to the caarcellation of Wuter
Right Permits Nas. U.W. 37508, U.KW. 37509, U.W. 37510, U.W. 37311
U.W. 37512, We-still intend to develop these permits, The draw-
ings and specifications were put to hid, but we failed to obtain
a bidder, We are now in the process of negntiating a cost-plus
contract for the well construction.

b

The City of Rawlins hereby respectfully requests an extension of
time for the above stated permits.

Thank vou in advance for your efforts.
Sincerely,
p R
Ton A Gardner
Asst. City £ngincer
TAG: et
‘ebruary &, 1978 - Request for extension of time for commencement received arnd pranted unt’}

May 5, 1979. Completion and completion of beneficizl use extend.d untis
December 41, 1979,

R -ernrd

Date of approval ) —f-:‘l

C
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Oct. 27, 1978

City of Rawlius

City Eunginesc's Office
Atta: Kis Ksaton

Box 953

Rawiing, WY 82301

Re: Cametary No. 1
Pormit No. U. W. 37510
0ld Cicy Wall No, I
Parmie _Io. U. W. 26776
New City Wall No. 1 A
Parmic Mo, U, W, 26777

Daar Mr. Keatom:

Your letter.sfilidiober 23, 1978 to Richard Stockdale have been directed
to my attention. A veview of our records indicates the following:

Came: . --m&mauiu.mmyr-uuumnir-ut
M Proof of Appropriation snd Bensficial Use which
will be vequired for the adjudication (finalization) of the water right.

g %3. 1 ~ these pernita are expired eince the commmcement
orem U, W, 6 and V. V. § {ndleating complation (ixcluding
o) apd benaftolal ues of tha well were not filed sad
iaion of tins weve not 4 oeived. 1f pwmpa were - {netalled
' seficially sictipal

sxpization data (Deeamber 31, 1976) the permite

Tokurned valid status by filisg the enclosed forme. Plesse
that all foris sust be notarised sines the expirvaticn dates have
pessed. Tha date of completien i considensd to be the date the pump
wie installied snd detal usa (form U. W, - 8) {s the
date thé witér from these wells was pwiped Snto the mmicipsl systes.
If the pups ware not instslled before Decesber 31, 1976 the paraits

g'géf I
i k
.

E
:
i

¢
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T
¢
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o A 277
27 510  MIKE SuLLIVAN

GOVERNOR
GORODON W. FABSETT

y /ale gﬂyﬁhgei ﬁ @/ﬁ' ce STATE ENGINEER

HERSCHLER BUILLDING CHEYENNE, WYOMING 82002

August 21, 1987

ity of Rawlins
Io. ‘hx 953
awlins, WY 82301

ttn: Jerry Miller, City

Re: Cemetery No. 1 Well
Permit No. U.W. 37510

ar Mr. Miller:

On August 12, 1987, an omsite inspection was conducted on the sbove referenced
11 for tha Process of Adjudication (Ffinalization). This well is used for thc water-
1ig of lawn and shrubbery within the Rawlins Cemetery. One of the requirements of

e adjudication inspection is to muasure or determime a production rate from the
11,

On the date of the inspection, it was noted that there was a short run of three
4 four inch line tremding west from the well head into the wall of the well pit.
ere is no apparent access on this line for che insertion of the test equipment to
tablish a flow rate.from the well, A production rate, however, could be established

" you have the pump information available. This would include pump manufacturer,
rse power, model, number of stages, etc, Please advise.

Your earliest attention to these matters would be appreciated,

If you have any
estions, please feel free to coantact this office. :

Sincerely, )
S

| o
A T #7
LME(

Ground Water Section
2:db
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. ’ l, ]
Proof Number U W, ...____')'_‘:J’_"'.!_’__

E‘nrm'L'.\i‘. 8 ---Dffice Copy---
PROOF OF APPROPRIATION AND BENEFICIAL USE OF GROUND WATER 3 4 S‘ ! @)
(GRG0 — DRSNS W0 e KADDERANIK 10 SRRSEMOWNY)
~PART III
WATER DIVISION __1__DIST. 6 'COUNTY __Caxhon
- STATEMENT OF CLAIMNO.UW. U.W. DISTRICT ___None
: PERMIT NO. U.W. _37510 DATE OF PRIORITY _Eebruary 7,1977
WELL REGISTRATIONNO.UW. LOCATION
NAME OF WELL Cemetexv No.3 . SECTION . 17 T _21 N.,R 82w
Name of Claimant _€ity of Bawling
Past Dffice . Box 953 Rawlins ' State _Wyoming ___ Zip Code _82301

What documentary evidence is attached showing your ownership or control of the following lands?
Municipality
AMOUNT TO BE APPROPRIATED: 230 G.PM,

Use (s): Describe fully in Comments. . Migcellaneous

ACREAGE TABULATION AND/OR POINTS OF USE

i NE% NW% SW¥% SE¥
'wp. |[[Range|] Sec. TOTAL
’ NEVe JNWY ] SWh | SEM | NE% | Nww] swu| SEx | NEw|Nwul swii sew | NE% Inww | swi| sEx

r—-BHE AT Shegt fof Rejated Righes gnd

—H

Dees above tabulation agree with Map submiited? [X™) Yes "1 No. If nol, Why?

Ace all ditches, pipelines, ete. shown and properly labeled? CXJ Yes 1 No. If Nat,

Describe difference
Do other wells commingle in this syslem? CXT Yes [ No. I yes, describe Mater from Old City Well No,l,

it No.U.W.26777:Rewling Nugpet Well No. 1,Pamlt
WMMHMMM&R_&M&I No.3,Permit No.
J.¥. 70334 a8 part of the City of Rwlms Hun1c1pal water aupply way be commingled with that (1)
DPescription of Conveyanee of Water . ia oxima et.West £o a &'

a * r

G s

P
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.28
GROUND WATER SV

MaR-24-2809 11335 A AT s e LD, No. —Nong..

Rated H.P. .25 Type of Power Eleatric _ Make Sawld ____LD.No, _ Nons

After Ten
Discharge Pressure — N/A psi Static Water Level —20.J0 ___ Pumping Levet __1£0.00* Minur.a_

Size of Discharge Line —..3' Amount of Water Produced 230 . {(Clomed System) GPM
How was production determined? Btatement of Completion gnd Pump Data
ts well deseribed accurately un Statement of Completion? X Yes 3 No. I not, describe difference mw—

Dees construction comply with Stste Engineer's Standards? (X7 Yes T°°0  No. 1f not, Why?

SPRINKLER SYSTEMS: Type —  R/A Length Meke
ID. No. o Nozzle size & spacing @ No. of Towers
Moinline Size Lateral Lines — . ____End Gun

System Pressure psi Where measured?

COMMENTS:  Ifthere is anything unusual about this right such as e domesticor stock use in addition to isrigation or other uge,

please detail here,
{1)Tota: Ertimated Angual Produgtion jp_ approximately 25 acra-feet per_vear if and when

needed,

Do you recommend approval? TXT1 Yes T3 No

THE STATE OF WYOMING ' }
/Connty of _Canboy, 5.

3
ﬂ(_. M@M do depose and say that I have read the Proof of Appropriation snd Beneficial Use of

Ground Water avd am aware that & field inspection was conducted the __12th dayof _August . ,19.87..1 agree
with the findings of said inspection and exceptions asnoted above. I further agree tothe amendment of exiating revords 1o reflect

the findings of this inspection.
Inspected sndexidorssed by me this ; !
3 ~Augns L1982 Csimant  (If business, give positio
L 35 /98
Representative of State Engineer _ Date
Feé Paid § Tl}e faregoing instrument was ackuowledged bsfore me this
—NA 1SR day of dotioe R 108y
Representative of State Engincer ' 1
a3, (3387

;z:’ ff 1T 1
B F ags a-sz
- ¥ 8§ "z g L
o 2 ¥ 4 ™ 8
B z p @
E lr/? 2
N Py ¢ g S 2|
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Wyoming State Land G CARA O A o otes, 77448
i MHM';HHIM?m
and Farm Loan Office o ROV R RRACE e .
422 WEST 25TH STREET, MERSCHLER BULLDING mﬁm’ i“:"mg“"“""“"'"“ )

B s e e e

W.R. No.U.W 726
April 8, 1988

Carol Lacy

Office of the State Engineer
Herschler Building, 4 East
Cheyenne, WY 82002

RE: Transfer of Water Rights at the Old State Penitentiary in Rawlins, Wyoming
Dear Ms. Lacy:

As per our previous conversations, attached is a copy of the Quitclaim Deed transferring
#5.19 acres which is the old penitentiary to the "Oid Penitentiary Joint Powers Board."
As a condition of this transaction, the State agreed to transfer any existing well permits
andfor water rights to the said Board, 2. Ne.

W,
Your regearch has yielded cnly one well permit. Wyoming Pen Well No, 2, peemit UW 726
with a priority date of December 10, 1957, Please transfer this permit from the State of
swzg%riﬁng to the "Old Penitentiary Joint Powers Board", P,O. Box Box 952, Rawlins, WY

I have advised the Old Penitentiary Joint Powers Board, there is only one well registered
in your office. Also, 1 have explained to them you would send them the necessary
materials to register the other well, if they so desire,

If [ can provide any information or assistance in this matter, please contact me at 777-
6634,

Sincerely,

HOWARD M. SCHRINAR
COMMISSIONER OF PUBLIC LANDS

Lo U

Curtis D. Dewey o
Lands Specialist/Appraiser

CDD/kc

cct }V?ade Waldrip, William, Kelley and Waldrip, P.O. Box 1740, Rawlins, WY 82301-
40 . ' .

- 1890 - "One Hundred Years of Seving the Siale Land Trust” - 1990 -
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! oF wyoming . MIKE SULLIVAN

THE STATE GOVEANOR
R et
Satle Engineer s Office BER w20

HERSCHLER BUILDING CHEYENNE, WYOMING 820072

April 21, 1988

Curtis D. Dewey

Lands Specialist/Appraiser

Wyoming State Land and Farm -
Loan Board

Herschler Building, Third Bast

Cheyenne, WY 82002

Re: Well Registration No. U.W. 726
Wyoming Penitentiary Well Ne. 2

Dear Mr. Dewey:

Please be advised that all right, title and interest in and to the
above referenced water well permit has been assigned from State of
Wyoming, Board of Charities and Reform to 0ld Penitentiary Joint Powers
Board per Quitclaim Deed received April 12 1988. Said assignment has
been made a matter of record in State Engineer's Office, )

I am sending a copy of the assigned Well Registration to the Joint
Powers Board along with the forms and instructions for registering the
other well,

Sincerely,

&

Carol Lacy
Ground Water Rights Analyst

Cl:1s

'L\‘
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OF WYOMN:G MIKE SULLIVAN
GOVERNOR

P.11

GORDON W. FASSETT

STATE ENGINEER

Hale Enginees s Office w299

HERSCHLER BULDING CHEYENNE, WYOMING B2002
fpril 25, 1988

01d Penitentiary Joint
Powers Board

P,0. Box 953

Rawlins, Wy 82301

Re: Well Repistration No. U.W. 726
Wyoming Penitentiary Well No, 2

Dear Sir:

Pursuant to correspondence from Curtis D. Dewey, Wyoming State Land and
Farm Loan Office, and a copy of the Quitclaim Deed conveying the land served
by the wate: well referenced above from the State of Wyoming to the O01d
Pepitentiary Joint Powers Board, the Well Registration has been aseigned to
the Joint Powers Board. A copy of the assigned document is enclosed.

Please be assured that this is a valid permit but 3¢+ has not been
adjudicated {(finalized) by the State Board of Control. Ar the time this
filing was made, no procedure for the adjudication of ground water peraits
had been established. "

A search of the records of our office indicates thet this is the only
well serving the penitentiary registered with the State Engineer's Office and
therefore, it is the only water source for vhich a valid water right exists.
It is our understanding that two wells have served the instifution for some
time. If you plam to continue to use the second well, you should register
it with this office to establish the water right. ‘ .

To register the existing well, you need to file an Application (form
U.¥. 5); a Statement of Completion and Description of Well (form UW. 6); and
a Proof of Appropriation and Beneficial Use of Ground Water (form U.W, 8)
with the filing fee of $25.00. These forms are enclosed. Please note the
map requirements as specifically described in Part IT of the Proof form. The
map should show both wells, and you may wait until the application for the
second vell has been approved and a permit number given to it before you have
it prepared.

If I can be of assistance, feel free to call me at 777-7354.
Sincerely,

Wa@cf'
Carol Lacy

Ground Water Rights Analyst

Cl:1ls
Enclosures
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GRO
Form UWE UND WATER

REGISTRATION OF WELL
FOR
APPROFRIATION AND USE OF UNDERGROUND WATER

. {Under Chapter 107, Seasion Lawa of Wyoming, 147)

WATER DIVISION NO......3 ..

1 Robert Jesk Saith )
of _____Rawlma._ . .. _ . Comty of Zorken , Btate of Wyoslhg . . being duly ewesn
seoording to law, cpon wy ch a8 g D nibentany dolnd Roweras Baard

1. The name. .. of the registrant____.__

o e et o

'Ro' ax ‘I.!‘g.!,_ @w_ﬂqg_'_ﬂ_gomj ng. aZxo¢
=Sharedne,—Vyoptagy

2 The pueofﬂea addreas___ of the vegiatrant.. .. .=

3. The wse to which the water hay boan applisd in--,_--.g.'-‘;@_,“.’_-!_ f‘fn ming Jtate FPepltentiary, ==~~~

raltway, Eadnstrial, domeitly, sbock}
4. The name of the well ia. . ‘iﬁ'oﬂns Mhﬂﬂﬂry Well No, 2.
67,7 Denigasto k¥ vayma and sumber) .
5. The well Is lotated___Ss_29* 18Y W, 1 v feet from the
on 1ina botusen (Gire o eud distascn)
— BAMG corzer 88 Sectiong 8. J2.T. 21 __ N,R___ 87 . W, adiain mmm._‘__,_
(Dusignaty wubdivisisn
of Beation_— 1T, Ton 2L N, R 87w,
- Drilla -
6. The type of well is L T e o
7. Tho depth of the well to__ 38l .. fest. An reported O Oct 48, 1957 P—
rmmd.-_.gg.__--.
8. Tas depth to waber in the well below land surface fa___._B5_ . _fost. oo Oote 38 19 57
. As measured .,

5. The dixmeter of weltat top Ju. .. 20 _______ inches, and st boitom. .. _._ AR .. __loches.
10. The kind of easfng ysed, if any, B Sbael Oaning ta £,
1L of it ang..... Turbips C t 300 Gal, in.

Type of pump, if any. ’ - - opatity of pump. al, per min,

12, Method of omn_.----u.%rl o : Hnraepower of engine or motor. ... AS HP .. ...
18. Amount of water clafmed .. _..oeo .. .. . cublc feet per sacond or 250 -~ =gallons per minute.
1, Estimated yield of waber per minute..... 250 — - gallons,
15. Cost of well and punplug equigment ——— 00 Dallara,
16. (a) Date of completion of well Oot. 18, 1547

(¥) Dste watar was first used for benefielal purposcs_._ Wod3_ba_he_in wne n,&m_ousi_ ___________________

17. The land Icrigated io described in the follawiog tabulation: (G zable nereage § h legral subdivision and desigpate owpersh)
of land. 11 nat used f0r irigation, sEAte Ioentins oF mrs af quiye rrlz ¥ 8Reh Teial ™ and desiguate owpership

NEY
| P

2 e | BT o] 3T...| Wetani it bq

Tewrubip Runte et

TOYAL NUMBER OF ACRES TO Bl IRBIGATED. ... ... ____

18, Depth st whish main scaree of water wag sncouttersd in b 111 feet, and the water bearing formation la

e Sgnt and stone
(Band, gravel, shalo, csy, Haeslons, sandatons, olc)

19, If othez water sotirens wore fomnd give depth to coch, Ground_Matax 70 foat, : faet,

{Bigned)—....__._ Robopt Jaok Smith

THE ATATE OF WYOMING ]"
County of .: CARBON. '

T herehy ariify that the faregolng reglateation was slgned fn my pawscnse and swors to befoce Hé |
.......... BeRent dsok Smliih thisee SYB . dey ot __Decamber... . 19.57.

.................... Ia¥ina M. Feters
e e o O0REY Publde .

!

(SE!L) w Conts, expires 7/18/ 610

13677?7P5451 P.12

526

Fa.

Son AL wed

1
S
3

LT LRS- EREPI IR, S S

PO T T
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/ 29*18'W, 1627.T¢
6‘" r!uunnuy

17 .81 N

Reeee ] W. Re ... W
Locate well snd acreage of irrigated land on plat,
Seale: 2 inches = 1 mile
REMARES: )
Woll tesgted 250 gallons per wimmts with no sppreoiable drewdown,
Tast was limited by pumping equipment svalleble,

-BOG _CF WELL
Boulders 0 20
Yellcw Clay and Boulders 20 .gg
Granits Rook = Haxrd 55 Some Water at 70!
Extra Hord Sand 80 és
Red &k Gray Rook as 200 Mad, Haxd
Fips Gray Lime 00 - 103 Hard
LOG OF WELL
KO¥D 0F 20K OR OTANS MAEXILL DEFTS, IN ey TRTERES. FExAnE
G valor £ad G whtha haid oo i} Tril— N roer {Bpechiy Miwmsbiion as o walir Canly
2 " = 103 [ 'r Tntregaed Iﬁsﬁiﬁio T
- - T =

mﬁmz . %oul’#hrzwﬁ
mmﬁmu“ - 1%
Baxd Ohexi o 1
.Magu::uht BT .. U, N 21% ...........
.W‘.ﬂ u..i.i.md m' o raved
. '. E...M’p -
m% g 0. White_ohert.... 1200 | 308 Extrg, Hard
Red, . 3?;2._....,..
Srown. Suantz, extrs hard.. . ST
Brown Wg, m chert oxtTa hara
gﬁw P Jherd b 388 B R~ 1) ey 1 e

Hatay level 907
THE STATE OF WYOMING, }“ )

State Engineer's Office, _ )

This instrument was rasaived und filed for record on the . MR . day of.____ Decexber — A D.15_ 57, st
20 olock Ba M B T v
Recorded I Book.... 3 . __of Underground Watsr, Well Registrations, on Page.... 97 ___ .

fpril 12, 1388 -- All right, title end interest in and Lo this We!! Registration easigned from STATE DF WYOMING,
BOAfib OF CHARITILS AND MEFOTHM to OLO PENITENTIARY JOINT POWERS BOARD per Quit Cleim Deed
received April 12, 1988, Filed in Certificate Fils under “Dld Penitentisry J P 8 "y
COPY filed in Hiscellaneous Notines under 9.8, No. U.W. 726. . “W
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ATTORNEYS & COUNSELORS
K, CRAIG WILLIAMS @18 WESYT SUFFALD . TELEPHONE
KURT KELLY A AREA COOE 307
WADE £ WaLDRIS FOSYT OFFICE BOX 1740 aza-csin

RAWLINS, WYOMIRG 82301

June 28, 1988

Carol Lacy

Ground Water Rights Analyst
State EBngineer's Office
Herschler Building
Cheyenne, WY 82002

Re: Wyoming Penitentiary Well No. 2 ,W.R 726
Dear Ms. lLacy:

Your letter of April 25, 1988 to the 0ld Penitentiary
Joint Powers Board regarding Wyoming Penitentiary Well No. 2 has
been turned over to me for a reply. BEnclosed please find a State
of Wyoming memorandum from A. A, Britton, Facility Services
Manager to Gene Tromburg, Central Services Manager, regarding
water wells at the 0ld Penitentiary. BAs you can see, the 0ld
Penitentiary Joint Powers Board has insufficient information with
which to complete the Proof of Appropriation and Beneficial Use
of Ground Water form and the Application for Permit to Appropri-
ate Ground Water form, 1In the memo of June 7, 1988, Mr, Britton
states that Mr., Jim Kladianos of the Rawlins Office of the
Wyoming Highway Department is investigating the possibility of
producing registered maps and documentation. I wonder if you
have been contacted by Mr. Britton or Mr, Kladianos? Do you have
any suggestions on how we can obtain the appropriate permits for
Well No. 2?2

I appreciate your cooperation, and by copy of this
letter would ask for any help Mr. Britton or Mr. Kladianos may be
able to provide.

Sinderely,

WH:cm

BEnc.

¢cc: A, A, Britton
Jim Kladianos
Warden Shillinger
Bill Harshman

P.15
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STATE OF WYOMING |
MEMORANDUM oo . 7'88
vl
Pl wf 1<t
Gene Troaburg DATE: June 7, 19B8
Central Services Manager

Facitiry Servieces Manager -

Information on the old site wal.; is very limited, The South well is 340% (#zweg
deep. The North well is 140'deep. Both have 15 H.P, 3 phase turbine pups -)
uwhich pump 250 G.P.H. this information is all approximated on these wells.

The sctions necessary to validate the water rights claims are out lined on
the accompaniog forms. Thase wells are comsidered miscellaneous wells,
They require a licensed surveyor or certified engineer to complete exact
maps. Since most information is unknown the well #1 would be considered
as pre-1948, which do n~t require all information but still wouid require
registoration to establigh water rights.

Jim Kladianos, Rawlins Office of the Wyoming Righway Department, is in-
vestigating the possibility of them producing the repistered maps, and
documentaction for us at this time.

A.A, Britton

AAB/TY)
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sstave QRSO oF wrominG MIKE SULLIVAN

GOVERNOR
GORDON W, FASSETT

Slate gngc’new (! @/ﬁ'ce STATE ENGmEen

HERSCHLER BLILDING CHEYENNE, WYOMING B2002

July 7, 1988

Wade E. Waldrip .
Williams, Kelly and Waldrip
P.0O. Box 1740

Rawlins, WY 82301

Re: Wyoming Penitentiary Weli No. 2
W.R. No. U.W, 726

Wyoming Penitentiary Well No, I,
Unfiled

Dear Mr. ﬂhldrip:

In response to'your letter of June 28, 1988, enclosed are the following
partially completed formg:

1. Wyoming Penitentiary Well No. 2.
W.R. No. U.W, 726 :
A. Proof of Appropriation and Beneficial Use of Ground Water
(Form U.W. 8)

2. VWyoming Pepitentiary Well No, 1, unfiled
~ A, Application for Permit to Appropriate Ground Water, (Form
U.w. 5) -
B. Statement of Completion and Description of Well (Form U,W. 6)
C. Proof of Appropriation and Beneficial Use of Ground Water
{Form U.W, 8)

All items on these forms indicted with an X should be completed; all
forms should be signed where imdicated (the U.W. B8 forms need notarization)
and returned to this office. A $25.00 filing fee should accompany the
application for the No. 1 well,

After the application for the No. 1 well has been approved and a permit
number assigned to it, bhoth wells will have valid permits. To proceed with
the adjudication process, a mep should be prepared by a land surveyor
licensed to practice im Wyoming showing the locations of both wells and the
area(s) and/or point(s) of use. We will send specific map instructions to
the land surveyor upon your direction.

I have not received any inquiries or information from Mr. Britton. or
Mr. Kledianos; therefore, I assume you will coordinate this endeavor. The
application for the No. 1 well will be processed by Michael Penz in this
office.
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Mr. Wede E. Waldrip 7 L
Page 2
July 7, 1988

If you have additional questions, please feel free to call me or Mr.
Penz at 777-7354.

Sincerely,

Carol Lacy

Ground Water Rights Analyst
CL:1s
Enclosures

xc: Mike Penz

TOTAL P.18
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Appendix D - Line Break Summary

Rawlins Water Leak Log (sorted by Section)
No. Date Section  Number Street Street Pipe Size / Matenal Break Type
B D 7 - BIoCKk 1 e Toen 7 LI Fin Hole
a7 6/13/2005 1] Manley Ranch # 12-inch / CF Wall Penetration & Longitudinal Crack
102 3£28/2006 0 East of RR Golfcourse County 12-inch § 8VC Lezk @ Bell
189 9/8/2007 a 3rd 5t @Armory tap ? 12-inch / CIP wall Penetration
206 12/31/2007 0 East of Manley's Ranch 7 A2-inch f CIP Wall penetration
220 8/9/2008 i} East of WWTP 12-inch f CIP
221 8/9/2008 0 East of WWTP 12-inch f CIP
222 8/1072008 a East of ? Asphault 12-inch / CIP
195 11/5/2007 4 Lenwick Shetfand Dr. 8-inch / PVC Contractor Damage, Breken pipe
175 6/12/2007 6 2319 Invemness 12-nch / DIP Wall Penetraticn
118 82772006 8 Kendrick Pacific {By PP&I) 8-inch / CIP tongitudinzl Crack
1 1/7/2004 & 1405 Montana &-Inch /CIP Wall Penetration {Hole)
21 5/17/2004 3 1526 California &-inch / CiP Longitudinal Crack . 3
70 7/24{2005 8 Ard St Heath 20-inch / DiP Wall Penetration :
161 3/17/2007 8 209 W. Heath (alley} 6-inch / CIP Froze Up
163 3/20/2007 8 202 W. Kendrick &-inch / EIP Longitudinal Crack
193 9/25/2007 8 1206 Montana 6-inch / CIP
203 12/7/2007 8 Montana Murray &-inch / CIP Circumnferential crack & wall penetration
241 12/2/2008 ] 3rd 5t. Heath 20-inch / DIP Loose belts on 2 clamps
48 2/20/2005 9 2226 Kilmary Ginch fCP Wall Penetration @ Bell Spigot (rept. 5-ft)
104 4/5/2006 9 2304 Kitmary G-inch jCIp Wall Penetration @5-inch Dell Hub {cutout}
105 4/ 7/2006 9 2312 Kilmary . &-inch { CIP ‘Wall Penetration
173 6/12/2007 ] Kilmary Kirkcolm E. 8-inch / DIP Wall Penetration
176 6/1272007 9 2523 Kifmary Drive E-inch / DIP ‘Wall Penetration 3
178 6/13/200% 9 Kilmary KirkColm E-inch / DIP Wall Penetration
180 6/14/2007 9 KHmary Kirkcolm E. G-inch / DIP Wall Penetration
197 11/9/2007 3 2401 Kilmary St. é-inch / DIP {wrapped} Wall Penetration & Tap blown out
189 1171072007 g 2402 Kilmary 5t. G-inch / DIP
229 9/10/2008 g 2226 Kilmary St. 6-inch / DIP Longitudinal Crack
230 9/10f2008 ] 2226 Kilmary St. 6-inch / DIP
37 1/14/2005 9 1507 Edinburgh 6-inch / CIP Circumferential Crack
179 671472007 9 1703 Edinburgh 6-nch / DIP Wall Penetration
136 8/16/2007 9 Edinburgh St. by Sp. 22 &-inch / CIP Circumferential Crack
196 11/9/2007 9 Edinburgh St. Inverness & 2 &Inch 7 GIP Wall Penetration
201 11/20/2007 g Edinburgh St. Inverness &-nch / DIP Circumferential Crack
202 11/30/2007 g 1730 Edinburgh St. G-inch / DIP ) Circumferential Crack
81 12/12/2005 g Murray 5t. Ritter & Rodeo 8-nch fCIP Wall Penetration -
894 12/27/3005 9 1025 Murray St. &-inch /CIP Flange Bolts '
166 4722007 9 Murray Withrow L. B-inch G.V. Loose Belts
167 443/2007 9 Murray Stanfard B-inch / CIP Master meter install
169 4f9/2007 ] Murray Koontz &-inch G.V. Bolts corroded
28 8/15/2008 9 Murray Slgma
22 6/30/2004 9 1210 Ritter &-inch / CIP Wall Penetration/Hydrant Line
76 B/23f200% g 1718 Kirkcolm B-inch / Cip Wall Penetration
o0 2/212005 9 1610 Inveaness Bivd. 6-inch / CIP Circumferential Crack
132 12/27/2006 9 inverness Loch tomand &-inch / CIP Circumferential Crack
174 G6/12/2007 9 2317 Cutty Sark §-inch / DIP 3/4Tap
hyr $/12/2007 9 2517 Dunblane G-inch / DIP Wall Penetration
181 &f14/2007 9 2620 Inverness 12-inch / BIP Wall Pepetration
187 8/30/2007 9 Loch Tay Inverness 124nch f DIP Install 12-inch G.V.
i91 9/13/2007 9 1210 Ritter Wall Penetration, split
194  10/28/2007 9 1808 Inverness &-inch / BIP Lengitudinal Crack
198 11/9/2007 g 2324 Cutty Sark G-inch / DIP Wall Penetration
208 1/6/2008 9 1717 Lock Lamund E-inch / DIP Circumferential Crack
228 9/3/2008 9 2312 Cutty Sark G-inch / DIP Wall Penetration
216 132008 10 1925 E, Murray St. 6-inch / DIP
130  12/14/2006 15 Seiloff St Murray & Daley 8-inch / CIP Longitudinal Crack
131 12/15/2006 15 Seiloff St Murray & Daley 6" GV, Flange bolts
146 2/12/2007 1s Seiloff St Daley &-inch / CIP Longitudinal Crack
217 2/5/2008 15 1021 Seiloff 5t 8-inch / DIP N
218 2/6/2008 15 1021 Seifoff 5t 8dnch / DIP
236 11/17/2008 15 Seiloff 5t Mutray 5t G-inch / CIP
240 12/1/2008 15 Seiloff 5t Murray 6-nch f Cip B-inch G.V.
i 2/20/2004 15 Glenn Addition &-nch / CIP Longitudinal Crack
54 5f2/2005 15 Binsmaore St. 6-inch / PVC 2-inch Tap
92 12f15/2005 i5 Airport Mahonay Fire Hydr. Split Barrel Section
112 3/8/2006 15 201 Airport Rd. &-inch / CIP Wall Penetration
122 11/6/2006 15 Plaza Airport Rd. 12-inch ACFPVC Replaced 2 couple bolts
135 1/9/2007 15 Glenn Additicn Block i, Lot 3 3fapPvVC Pin hole
219 Bf7/2008 15 Glenn Additicn &inch { CiP
6 1£29/2004 16 1412 E. Murray &-inch f CIF Lengitudinal Crack {2 #t.)
12 2/22/2004 i85 1410 E. Murray &-inch f CIP Longitudinal Crack & G.V.
33 12/12/2004 18 1410 E. Murray &-inch / CIP Circumferentiaf Crack
234 11/14/2008 18 1410 E. Murray 5. B-inch / CIP
8 2f16/2004 16 1906 Stanford E-inch / CIP Longitudinal Crack
51 4/19/2005 16 Rodea Mahoney E-inch f CIP &-inch G.V.
83 10/5/2005 16 811 Rodeo E-inch / CIP WallPenetration & Longitudinal Crack
96  12/28/2005 16 508 Rodeo Fire Hydr. Broken Stem
124 12/5/2006 16 40% Harshman &-inch / CIP Circumferential Crack
125 12/5/2006 16 405 Harshman &inch /CiP Wali Penetration
126 12/5/2606 16 405 Harshman &-inch / CIP Replaced old clamp
127 12/6f2006 i6 Harshman Daley & Spruce 6-Inch / CIp Wall Penetration
165 3/26/2007 16 Stanford Murray 6-inch / CIP Wall Penetration
170 471972007 16 Stanford Murray and McMilken 6-inch / CIP Wall penetrationx 3
183 7/28/2007 16 Stanford St. Murray & Ryan G-inch / CIP Wall Penetration
224 8/15/2008 i6 606 Rodeo St. 4-nch / €IP {lead joint} Wall Penetration
225 8/17/2008 16 605 Rodeo St. 6-inch Wall Penetration
237 112072008 16 Stanford Murray St. & Daley St. &-inch / CIP
45 2f2/2005 16 Daley Koontz S-inch / PVC 6-inch G.V.
50 2/26/2008 16 Daley Scileff &-inch fCiP Wall Penetration & Crack
53 42042005 16 Daley Koontz 6-nch /CIp 6-Inch G.V.
65 6/6/2005 16 305 Mahaney (Alley} &inch / CIP Wall Penetration & Split (10-ft)
66 6/9/2005 16 309 Mahoney [Alley} E-inch f CIP ‘Wall Penetration
79 91472005 16 Datey Sciloff E-inch / CIP ‘Wall Penetration
85  10/18/2005 18 Daley Koontz B-inch / PVC & CIP Replace &-inch G.V.
98 2/20/2006 16 Daley Spruce G-inch / CIP Circumferential Crack
136 1/19/2007 16 316 Daley St. &-inch / CIP Circumferential Crack
138 1/2272007 16 515 Daley St. G-inch / PYC Bad tapping saddle
205 12/28/2007 16 814 lllinois{alley) Split & accidental wal penetration
233 11/13/2008 16 515 Mahaney St. &-Inch / PVC
10f3
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No. Date Section  Number Strest Street Pipe Size / Material Break Type
9 ofio 7008 18 1920 Afton Lare G-inch 7 CIP SpAt-Bell (2 0
39 17292005 16 1920 Alton tn. 6-inch / CIP Wall Penetration {2)
a1 1/29/2005 16 2510 E. Cedar {East of Wendy's) &-inch / CIP Wall Penetration
40 1/25/2005 16 2222 E. Cedar {rear} &-inch f CIP Wall Penetration / split
a2 1/3112005 16 1920 Alton Ln. &-inch /CIP Wall Penetration
i1t 4/28/2006 16 1920 Alton Lr. &-inch / CIP Gate Valve 2"
i42 1/29/2007 16 1712 E. Cedar 2-inch service Custorner frozeup
182 7/13f2007 16 Alton |Ln. 6-inch / CiP Wall Penetration
200 11/13/2007 16 1920 Alton Ln. E-inch Longitudinal Crack
245 12/8/2008 15 504 E. Cedar St. 4-inch /CIP Longitudinal Crack
113 7/9/2006 16 502 Higley Blvd. G-inch / CIP ‘wall Penetration
9 2/20/2004 16 706 Cedar &-inch fCIp Longitudinal Crack
15 3/29/2004 16 2105 E. Daley $-inch /CIP Longitudinal Crack (4.5 ft.)
18 5/6/2004 1e 1.8. Court (Alley} d-inch { CIP Wall Penetration {Hole} .
24 7152004 16 302 Pershing &-nch / Cip Wall Penetraticn {Hole}
26 Bf25/2004 16 106 W. State G-inch / CiP Service line braak
43 2/1/2005 16 1411 McMicken 6-Inch / CIP Wall Penetration / Circumiferential
44 2/2j2005 i6 1411 meMicken &-inch / CIP Circumferential Crack
45 2/8/2005 16 Rodeo Murray (30 f east} A-inch / CIP Lengitudinal Crack
47 2/9/2005 16 514 £. Daley (Aley} 4inch / CIP Longitudinal Crack
49 2222005 16 602 N. Higiey Blvd. &-inch / CIP Wall Penetration
52 47202005 16 Redea Ryan &inch /vCP Collapsed Sanitary Sewer
55 5/4/2005 16 308 Pershing [Alley) &inch /CiP wall Penetration
58 5/£13/2005 16 308 Pershing (Alley} &inch / CIP Wall enetration
72 8/7/2005 16 1411 McMicken G-inch / CiF Replace 165 ft.
81 §/21/2005 16 Pershing State & Center {alley) Einch f CIP WallPenetration
123 11/8/2006 15 205 Utah St 4-inch / CIP Circumferential Crack
129 12/24/2006 16 Ryan St. Koontz G-inch / CIP Longitudinal Split
133 12/30/:006 16 410 E, Spruce {slley) 44nch / CIP Circumferential Crack / Wall Penetration
137 1/22/2007 18 Utah St. Walnut & Maple 12-inch 7 ClP Replace 4-ft and 4" valve
153 22172007 16 505 Utah {alley) &-nch /CIP Break Type
158 3412007 16 Radeo Murray (NE Corner) 8-inch fCIP Wall Penetration
172 4/20/2007 16 1423 McMicken 6-inch / CIP Wall Penetration
209 1/8/2008 16 215 E. Daley St. 6-inch / CIP
214 1/z7f2008 16 ©C Higher Education Center A-inch / CIP Wall Penetration
215 1/28{2008 16 Higley Bivd Murray St.
238 1172072008 18 705 Rodeo St. B-inch / CIP
75 8/16/2000 16 Circle Cross @ Master meter
101 372272006 17 410 Daley (aliey) G-inch / CIP Circumferential Crack
07 4/1%/2006 17 h Date (alley)
149 2/16/2007 17 7th Walnut 8-inch /CIP Froze up main, longitudinal crack
154 2/22/2007 17 7th Walnut (SE Corner} 8-inch fCIP new 3/4 Tap
184 8/7/2007 17 Date St. 7th & §th &inch / PVC Abandoned to 7th 51,
235 11/17/2008 17 901 Date St. {alley} B-inch / CiP
13 2/24/2004 17 627 W. State 4-inch / CIP Tapping Saddle
17 4f14/2004 i7 1110 13th 5t, 4-inch / CIP Contractor Damage
20 5/14/2004 17 13th Cherry 12-inch / CIP Longitudinal Crack (12 ft.)
30 124772004 17 313 4thst. 4-inch / CIP Circumferential Crack
31 12/8/2004 17 313 4thst. 4-inch / CIP Split Befl / Brack (10 fr)
32 12/8/2004 17 313 4thst. 4-nch fCIP ‘Wall Penetration {Hole)
35 1/5/2005 17 612 11th 5t &-inch / CIP Circumferential Crack
30 1/14/2005 17 W. Spruce (13th and 14th Alley) 3/4 Copper Alr valve dfc
57 s/12f2005 17 710 14th St 6-inch / PVC Offset @ tap connection
83 6/3/2005 17 1315 High 5t. 6-inch / CIP Wall Penetratian (2)
68 6/29/2005 17 803 High St 6-inch / CIP Longitudinal Crack (2 ft)
6g 7/7/2005 17 High 5t, 7th & 8th E-inch / CIP B-inch GV,
T4 8/12/2005 17 Birch Sth & 9th 12-inch / CIP Wall Penetration
ri:d 9/7/2005 17 Cemetery B-inch / CIP Replace 2-nch G.V.
82 91212005 17 Wyoming Walnut & Maple (Alley) &inch / CIP Wall Penetration - split
SG 11/28/2005 17 502 W. Spruce 5t. [alley) 1--inch Service Meter ftg. Service Line Break
83 12/20/2005 17 1333 ML. View Bivd. &inch / CIP Circumiferential Crack
99 2/21/2006 17 Between Sth i1th &inch / CIP Creurnferential Crack
i09 4720/2006 i7 Maple St. i1th and 12th A-nch J P Lengitudiral Crack
108 Af28/2006 i7 Spruce 11th and 12th &-inch / CIP Isolated at crossing under Spruce St,
114 7{306/2006 17 Veterans M. View G-inch f CiP wall Penetration
17 $/27/2006 17 800 14th St. 4-inch fCIp
84 10/6/2006 17 8th Buffalo {Alley) 4-inch /CIP Wall Penetration @ Bell Spigot
128 11/25/2006 17 Wyoming Walnut & Maple 8-inch / CIP
141 1/2942007 17 616 W. Buffalo {alley} 3/4 copper service Wall Penetration
144 2/7/2007 17 4th Walnut E-inch compound meter Froze up
145 2/8/2007 17 401 W. State &-inch / PYC Longitudinal Crack
148 2{13/2007 17 104 W, Spruce Walt Penetratfon
150 2/16/2007 17 1004 8th 4-inch f CIP
159 3/s/2007 .17 3rd Pine & Spruce &-inch /CIP Bad bolts, main valve
160 3/6/2007 7 ¥ 822 £ Kendrick 8-inch irrigation pipe, glued joints (undersized) Leak at hub
164 3/21/2007 17 8th Birch (SE Corner) 12-inch f CIP Wall Penetraticn
71 471872007 17 12th € 5t. (cemetery} G-nch / PVC 4-inch Butterfly valve
185 8/10/2007 17 927 14th 51, (alley) 4-inch / CIP Longitudinal crack
192 9/13/2007 17 123 E. Murray 5t, - Cemetary B-inch / CIP Replaced bolis, repaired 6-inch G.V. nut
204 12/20/2007 17 121 E. Buffalo (alley) 6-inch / CIP Lead Service Line
211 1/16/2008 17 1317 Mt View Blvd, Circumferential Break
212 1/2172008 ir 1142 Mt View Blvd. 6-inch / CIP Clrcumferential Break
213 1/25/2008 i7 F, Station #1 (alley) 4-inch Circumferential Break
226 8/22/2008 17 Alder @ Ft. Linceln School tap Wall Penetration
27 9/2/2008 17 702 Mt. View Blvd. 4-inch / ClP Wall Panetration caused by 16-inch PRV
b 1i/4f2008 17 915 3rd 5t
244 12/5/2008 i7 513 12th St. Adinch fCIP Sm. Longitudinal crack
246 12/8{2008 i7 Alder St. 8th & Gth St. 4-nch /CIP Broken Fire Hydrant
15 3/15/2004 138 1644 Park Dr, &4nch / CIP M) Bolts Replaced
73 6/2/2005 18 1644 Pask Dir. E-inch / CIP Longitudinal Crack
106 4/10/2006 18 1644 Park Dr. E-inch / CIP Longitudina? Crack
151 2f16/2007 18 1660 Park Dr. E-inch / CIP Wall Penetration
168 4/52007 18 1686 Park Dr. i-inch Curb stop Broken Bonnet
247 12/26/2008 18 Park Dr, M. View Blvd &4nch /CIP Circumferential Break
2 1/7/2004 18 23rd Em &-inch / CIP Longitudinal Crack
3 1/10/2004 18 183 El Rancha 4-Inch / CIP Langitudinal Crack
14 2/26/2004 18 16th Spruce &-inch fCIP Circumferential Crack
34 1/1/2005 18 206 LaPaloma 4-inch / CIP Circumferential Crack
61 5f31/2005 18 2ard Elm 6-nch / CIP GV, Test Plug
64 6/3/2065 13 El Rancho Soncra 6-inch / Cip Wall Penetration
77 8/25/2005 18 23rd Elm 6-inch / CIP Longitudinal Crack
80 9/15/2005 18 Zist $pruce 20-inchs / DIP || 6-inch / CIP 6x6%6 Tee and G.V.




Appendix D - Line 8reak Summary

Ne. Date Section  Number Street Streef, Pipe Size ; Material Break Type
97 2/18,72005 18 TEth Efm E-inch / CIP Wall Penciration
139 1/27/2007 18 154 El Rancho 3/4 copper service Froze up
140 1/29/2007 18 174 tesAles 3/4 copper service Froze Up
147 2/13/2007 ht:3 521 1stSt. 6-inch / CIP Longitudinal Crack
207 17172008 18 El Rancho Savors Ct.? G-nch fCIp Wall Penetration
210 1/16/2008 18 187 Los Altos 4-inch /f CIP Wall Penetration
239 11/27/2008 18 2403 Wagon Circle Road 6-inch / CIP Wall Penetration
25 8/23/2004 20 1-80 MP 212 20-Inch / DiP Lengitudinal Crack
60 5/19/2005 20 Grant f State Hugus 12-inch f RCP Replace 26'
134 1/5/2007 20 Bennett Davis G-inch / €Ip Circumferential Crack
188 9/5/2067 0 600 Donnel St. 12inch/ CiP Longitudinal Crack

4 1/14£2004 21 £17 Sage Hills &+inch / CIP Longitudinal Crack {3 fi.}

5 11472004 21 417 Sage Hills Einch P Wall Penetration {Hole)

7 2/1z/2004 21 37 Ash Ave, &-inch /PVC Service Connection / Saddie
23 6/30f2004 21 Olive Circle 6-inch / PVC Service Cennection / Saddle
56 §/10/2005 21 67 & 68 Ash Ave. G-inch / PVC F. Hydrant Bolts (Barret)

55 5/16/2005 21 67 Ash Ave. 6-inch / PYC tongitudinal Crack (5 ft)
71 8/112005 21 Olive Circle 6-nch / PYC DfC @ Corp stap, Service abandoned
73 8/12/2005 21 41 Ash Ave. S-inch / PVC Service Connection Abandoned
8  10/20/2005 21 47 Ash Ave. 1-inch / PYC to north Pin Hote-Service line
87 10/26/2005 21 Olive Circla 1 inch / PYC 1 Nerth, 1 South Pin Hole-Abandoned
89  11/22/7005 21 Sage Hills Alley 6-inch / CIP Wall Penetration (pin hofe)
95 12/28/2005 21 Higley Blvd, Locust St. {?) Fire Hydr, FLx Ml §-inch G.V.
103 4/4/2006 21 415 Sage Hills Binch /CIP Wall Penetration
118 8/16/2006 21 64 Ash G-inch / PYC Service Line installed
116 8/23/2006 21 Olive Circle G-inch / pVC Service line instafled 2nd repaired
143 1/31/2007 21 Sage Hills (alley) &-inch / CIP Wall Penetration
152 2/17/2007 21 33 Ash Ave. 6-inch / PVC Tapping saddie deteriorsted
156 2/27f2007 21 71 Ash Ave. B-nch / CIP Tee to Hydrant, bolts deteriorated
162 3f20/2007 21 23 Ash Ave, B-inch / PVC Service Saddle
156 971242007 21 417 Sage Hills {alfey) 6-inch / DIP
231 11/5/2008 21 700 Qlive Crele G-inch / PVC 3/4-inch service split
120 10/16/2006 21 228 E. State St {alley} &-inch / CIP Longitudinal Crack
11 2/21/2004 21 206 Washington &-inch / CIp Replaced
19 5/7/2004 21 Washington RR 4-nch / PYC Lengitudinal Crack
27 8/25/2004 21 215 W. Hupus B-inch / CIP Wall Penetration
29 9/20/2005 21 302 W. Hugus 12-inch / CIP Langitudinal Crack
88 10/26/2005 21 Woash Hughes Storm Sewer Inlet Longitudinal Crack
110 4/21/2006 21 McKiniey Davis & Hugus 12-inch f CIP Longitudina! Crack
118 9/29/2005 21 410 Washington (alley) G-inch /CIp ‘Wal! Penetration
121 10/27/2006 21 220 W. Hugusfalley) 12-inch / I Longitudinal Crack
185 2/23f2007 21 401 Washington (alley) G-inch / CIP G.V. Broken Stem
157 2/28/2007 21 214 W. Hugus {alley} 12-inch/ CIP lengitudinal crack {4-f}
242 12/3/2008 21 1000 Ash Ave. b-inch f PVC 3/4-inch taps
243 127442008 21 598 Ash Ave. &-inch / PVC 3/4-Inch taps

3of3
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SECTION 1 - INTRODUCTION

1.1 Purpose

Wester-Wetstein & Associates, Inc. (Wester-Wetstein) retained RJT Consultants, Inc.
(RJH) to provide a preliminary engineering evaluation of existing geotechnical data
related to ongoing seepage concerns at Atlantic Rim Reservoir (Site). The purposes of
this preliminary evaluation were to review and evaluate available data from previous
geotechnical reports; identify the reliability of the data and analyses; identify
geotechnical concerns related to rehabilitation of the reservoir; and identify areas where
additional geotechnical information is needed to evaluate seepage issues, develop a
rehabilitation concept, and prepare rehabilitation design documents.

1.2 Background

Atlantic Rim Reservoir is an off-channel reservoir located about 2 miles south of the
Rawlins Water Treatment Plant as shown on Figure 1.1. The dam is owned and operated
by the City of Rawlins and provides raw water storage for municipal use. The reservoir
stores about 614 acre-feet (ac-ft) of water and is operated in tandem with Peaking
Reservoir to supply raw water to the water treatment plant.

Atlantic Rim Reservoir was constructed in 1979 and was first filled during the winter of
1979-1980. The reservoir has a history of seepage problems that started during first
filling and are presently ongoing. Various geotechnical firms investigated the seepage
problems from about 1980 to 1983. A chronology of significant events for the Atlantic
Rim Reservoir was compiled by Gannett Fleming (2005) and is in Appendix A.

1.3 Data Reviewed

RJH obtained information related to geotechnical and seepage conditions at the Site and
general information regarding the design, performance, and operation of the reservoir
from the following sources:

¢ Previous reports and design documents.
* Meeting at the water treatment plant and Site visit on September 11, 2009.
» Published geologic maps.

Ty
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RJH reviewed the following reports that document the construction, seepage concerns,
and proposed rehabilitation of Atlantic Rim Reservoir:

Construction Drawings, File No. 48351, Sheets 3, 6, and 7 of 8. Prepared by
Meurer, Serafini and Meurer, Inc. (MSM, Inc.), Denver, CO, January 1979.
(MSM, 1979).

Fill Observations, Atlantic Rim Reservoir, Rawlins, Wyoming. Prepared by
CTL/Thompson, Inc., Denver, CO, September 25, 1979. (CTL/Thompson, 1979).

Evaluation of Underseepage, Atlantic Rim Reservoir, Rawlins, Wyoming. Draft
Report Prepared by CTL/Thompson, Inc., Denver, CO, June 18, 1981.
(CTL/Thompson, 1981).

Atlantic Rim Reservoir Remedial Measures, Hazard Evaluation, Temporary
Maintenance and Monitoring Procedures. Letter to the City of Rawlins from
Law Engineering Testing Company, Englewood, CO, August 3, 1982, (Law
Engineering, 1982).

Contract Documents and Construction Specifications for Lining Atlantic Rim
Reservoir for the City of Rawlins in Carbon County, Wyoming. Prepared by
MSM/SP Group, Denver, CO, June 1983. (MSM/SP, 1983).

Technical Memorandum Geotechnical Reconnaissance and Preliminary Design
Recommendations — Rawlins Raw Water Supply, Level II. Prepared by Gannett
Fleming, Inc., December 2005. (Gannett Fleming, 2005).

RJH obtained and reviewed the following published geologic maps:

Geologic Map of Wyoming. U.S. Geological Survey Map by J.D. Love and A.C.
Christiansen, Denver, CO, 1985.

Landslide Map of the Rawlins 1° x 2° Quadrangle. Geological Survey of
Wyoming Open File Report 91-20 by James C. Case and Laura L. Larsen,
Laramie, WY, 1991.

Preliminary Digital Surficial Geologic Map of the Rawlins 30 x 60 Minute
Quadrangle, Carbon and Sweetwater Counties, Wyoming. Wyoming State
Geological Survey Map HSDM 98-6 by Laura L. Hallberg and James C. Chase,
Laramiie, WY, 1998,

Preliminary Map of Known Surficial Structural Features for the Rawlins 1°x 2°
Quadrangle. Geological Survey of Wyoming Open File Report 87-10 by Jon K.
King, Phillip L. Greer, and Alan J. Ver Ploeg, l.aramie, WY, 1987.
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Tectonic Relationships of the Southeastern Wind River Range, Southwestern
Sweetwater Uplift, and Rawlins Uplift, Wyoming. Geological Survey of
Wyoming Report of Investigations No. 47 by D.L. Blackstone, Jr., Laramie, WY,
1991.

Unafficial Soil Survey of the Rawlins Reservoir Area, Wyoming. Natural
Resources Conservation Service, Casper, Wyoming. This information has not
been verified to meet National Cooperative Soil Survey (NCSS) standards of

quality.

Gannett Fleming (2005) presented information from several documents that appear to be
related to seepage problems at the Site. RJH could not obtain copies of these reports, but
the secondhand information presented by Gannett Fleming (2005) has been summarized
in this report. Gannett Fleming (2005) presented information from the following
documents:

1.4

Review of Geotechnical Conditions, Atlantic Rim Site. Prepared by Law
Engineering Testing Company, Denver, CO, June 10, 1982.

Analysis of Seepage Control Measures, Atlantic Rim Reservoir, Rawlins,
Wyoming. Prepared by Law Engineering Testing Company, Denver, CO, July 8,
1982.

Subsurface Soils Investigation, Peaking Reservoir II, Rawlins, Wyoming.
Prepared by Lincoln Devore, Colorado Springs, CO, November 22, 1978.

Scope of Work

RIJH performed the following services for this preliminary phase of the project:

Participated in a combined kick-off meeting and Site visit and obtained
piezometer data and other information from Wyoming Water Development
Commission (WWDC) and the City of Rawlins.

Reviewed existing geotechnical reports that were provided to RJH by Wester-
Wetstein and WWC Engineering.

Reviewed existing piezometer data.

Identified concerns with the reliability of the existing geotechnical and piezometer
data,

Identified opinions of potential seepage pathways.

el e
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* Identified geotechnical issues that are expected to impact reservoir rehabilitation.

* Identified areas where additional geotechnical information is required to support
evaluation of reservoir rehabilitation and develop a recommended geotechnical
field program.

* Prepared this report.
1.5 Authorization and Project Personnel

This work was authorized by Mr. Larry Wester of Wester-Wetstein & Associates, Inc,
The following personnel from RJH are responsible for the work contained in this report:

Project Manager Robert J. Huzjak, P.E.
Project Engineer Adam B. Prochaska, Ph.D., E.I.
Technical Review A. Tom MacDougall, p.ED

Edwin R. Friend, P.E.), P.G.

(1) Registered in states other than Wyoming.
1.6 Site Description

Atlantic Rim Reservoir is impounded by an earthen dam approximately 33 feet high and
about 2,300 feet long. A general plan of the dam and reservoir are shown on Figure 1.2.
The crest is at about Elevation (EL.) 7227 and is about 15 feet wide. The dam extends
from about Station 20+00 to Station 54+47.2 and Station 0+00 to Station 7+25, with the
maximum embankment section generally being located from about Station 27+00 to
Station 50+00. From about Station 7+25 to Station 20+00 the reservoir is impounded by
a natural hillside and cut slopes. The upstream slope of the dam is about 3H:1V and the
downstream slope is about 2.5H:1V. The dam generally consists of homogenous clayey
fill with a blanket drain, toe drain, and upstream riprap slope protection. Based on
construction records, sandstone and other granular materials were incorporated in the
embankment downstream of the crest and above the blanket drain; however, the extent
and properties of this granular fill are unknown. The blanket drain extends from about
Station 27+00 to Station 50+00 and is located under the downstream third of the
embankment footprint. The blanket drain is 2 feet thick and consists of filter sand that
connects to the toe drain. The toe drain extends from about Station 26+00 to Station
52+00 along the downstream toe of the dam. The toe drain consists of a 6-inch
perforated PVC pipe on 2 minimum 0.5 percent slope that is encased in a gravel collector

RilH? ’
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that is surrounded by filter sand. The toe drain pipe discharges at three locations near the
downstream toe of the embankment slope: at about Stations 29+25, 35+90, and 43-+00.

Foundation treatment appears to consist of a cutoff trench that was constructed by
excavating about 10 feet below the original ground surface and backfilling the excavation
with compacted clayey fill similar to that used to construct the embankment. The cutoff
trench extends from about Station 26+50 to Station 514+30. From Station 46+80 to
Station 50+90 the cutoff trench extends up to about 8 feet below the bedrock surface.
From about Station 26+50 to Station 46+80 and Station 50+90 to Station 51+30 the
cutoff trench does not extend to bedrock and terminates in overburden soils. Between
these stations bedrock is generally 6 to 19 feet below the bottom of the cutoff trench. The
cutoff trench has a bottom width of about 20 feet and side slopes of about 1H:1V. The
downstream edge of the cutoff trench bottom appears to be aligned with the centerline of
the dam crest. -

The inlet and outlet each consist of 24-inch pipe and are located at Stations 39+35 and
39+355, respectively. Inlet and outlet pipes are Interpace lock joint pipe with rubber and
steel gaskets. The intake and outlet pipes each have eight concrete seepage collars
spaced every 20 feet within the embankment. One report states that the inlet and outlet
pipes are supported on piers, although this is not shown on the drawings. The inlet and
outlet pipes both connect to an existing 16-inch wood pipe about 230 fect downstream of
the embankment centerline. The inlet pipe discharges into the reservoir at about Station
5+35 at EL. 7203.3. Flow into the outlet pipe is controlled by two sluice gates on the
upstream slope of the embankment with invert elevations at about El, 7201.7 and El.
7197.7. The 24-inch outlet pipe at Station 39+55 connects into a 6-inch drain line that
discharges to a riprap-lined outlet channel downstream of the southwest corner of the
embankment,

Upstream slope protection consists of 2 feet of riprap overlying 1 foot of riprap bedding.
Slope protection extends around the entire perimeter of the reservoir from the dam crest
to about El. 7208, which is about 9 to 12 vertical feet from the bottom of the slope at the
maximum embankment section. A 15-foot radius of upstream slope protection is
provided around the inlet pipe discharge tee. Slope protection also extends 15 feet on all
sides from each of the two inlet sluice gates for the outlet pipe.

The spillway for the reservoir consists of a 24-inch pipe (overflow pipe) with an invert at
about El. 7222.33 at about Station 29+15. Five feet of soil cover is present over the
overflow pipe within the embankment and 2 feet of soil cover is present downstream of
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the dam. The overflow pipe has five concrete seepage collars spaced every 20 feet within
the embankment. The overflow discharges to the same riprap-lined structure as the 6-
inch outlet drain,

1.7  Survey Datum
The reviewed documents listed in Section 1.3 do not specify what datum was used for

horizontal and vertical control. Elevations and locations discussed in this report by RJH
are referenced from information presented in the documents reviewed.

-y
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SECTION 2 - GEOLOGY

2.1 General Geologic Setting

Based on geologic mapping performed by the U.S. Geological Survey and Wyoming
State Geological Survey, the Site is located near the axis of an anticline that trends
approximately north/south and plunges to the north. The closest mapped faults to the
reservoir are the Bell Springs Thrust Fault, located about 3.5 miles north of the Site, and
an unnamed normal fault, located about 4 miles southwest of the Site. The Bell Springs
Thrust Fault is mapped as being possibly active.

2.2 Dam and Reservoir Geology

Bedrock at the Site is mapped as Steele Shale. The Steele Shale is a Cretaceous-aged (78
to 82 million years old) soft marine shale that contains numerous bentonite beds and thin
lenticular sandstone (Love and Christiansen, 1985). Overburden soils around the Site are
mapped as slopewash mixed with residuum and aliuvium (Hallberg and Chase, 1998).
Based on Natural Resources Conservation Service (NRCS) maps, soils near the Site are
identified as sandy loam to sandy clay loam with moderate to moderately slow
permeability.
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SECTION 3 - CONSTRUCTION DOCUMENTATION

31 Dam Construction Documentation

CTL/Thompson (1979) provided daily reports during construction between May 16 and
September 7, 1979 that document construction of the Atlantic Rim Dam. Embankment
fill was generally described as sandy clay, silty clay, claystone, and siltstone. Sandstone
or other granular material encountered in borrow areas was reported to have been placed
as embankment fill in the downstream portion of the embankment above the blanket
drain. Borrow material was occasionally described as being calcareous or having very
high sulfate content. Concerns about sulfate-bearing soils were also raised during
construction of the inlet and outlet piers and pipes.

The blanket drain and filter drain were zones comprised of filter sand material which
generally consisted of gravelly sand and sandy gravel. Riprap bedding and the gravel
collector around the toe drain generally consisted of sandy gravel. The specified
gradation ranges for the gravel collector, filter sand, and riprap bedding are presented in
Table 3.1. The gradation of the riprap was not documented in the available records.

The gradation for the riprap bedding specified by CTL/Thompson (1979) differed from
that specified by MSM (1979) and the riprap bedding gradation accepted by the field
engineer differed from the material specified by CTL/Thompson and MSM. It is not
documented why the specified gradation for riprap bedding was changed. These final
accepted gradations were generally finer than the range specified by CTL/Thompson and
coarser than the range specified by MSM. The gravel collector and filter sand gradations
specified by CTL/Thompson were consistent with to those specified by MSM (1979).
Based on the available construction records, many gradation tests performed on filter
sand did not meet the specified range. It is not clear from the construction records if the
material that did not meet the specifications was used in the completed work, or what
gradations are representative of the in-place material.
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TABLE 3.1
GRADATIONS FOR GRAVEL COLLECTOR, FILTER SAND, AND RIPRAP
BEDDING
Percent Finer
Specified by Accepted by
Specified by MSM (1979) CTL/Thompson (1979) Field Engineer
Sieve Gravel Filter Sand and
Size Collector Riprap Bedding Riprap Bedding Riprap Bedding
4-inch 100 100
3-inch 100 80-100 92 -100
1.5-inch 50 —100 5276 76 — 81
0.75-inch 3070 100 2555 62
0.5 inch 20-60 95100
No. 4 5-40 80—~100 16-30 40-44
No. 10 0-30 60 -85 12-26 34 =37
No. 20 0-15 40 -85
No. 40 0-10 20-50 4-18 20-24
No. 200 0-5 0-10 0-10 10 =11

About 2 feet of surface water had accumulated in the cutoff trench excavation from about
Station 30+00 to Station 32+00 and Station 37+00 to Station 39+00 due to precipitation
in June 1979. Groundwater was also encountered in the cutoff trench excavation between
Stations 47+00 and 49+00. These portions of the cutoff trench were dewatered prior to
fill placement,

CTL/Thompson also provided material testing during construction. The types and
number of field and laboratory tests conducted during dam construction are summarized
in Table 3.2, Test results are presented in Appendix B.1 and are discussed in Section 7.
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TABLE 3.2

SUMMARY OF LABORATORY TESTS FROM DAM CONSTRUCTION
Number of Tests
Embankment Blanket Gravel Filter Riprap
Type of Test'" Fill Drain Collector Drain Bedding

Standard Proctor
(ASTM D 698) 8 0 0 0 0
In-Situ Moisture-
Density {nuclear) 187 0 0 0 0
In-Situ Moisture-
Density (sand cone) 97 0 0 0 0
Liquid Limit and
Plasticity Index 0 0 0
Gradation 11 2
Percent Passing No. ’
200 Sieve 0 0 0 0

Note:

1. ASTM Standards for most tests were not referenced in the documents reviewed.

3.2  Clay Liner Construction Documentation

According to CTL/Thompson (1981), between September and November 1980, a clay
liner ranging from 2.5 to 3 feet thick was constructed in the bottom of the reservoir, but
the liner did not extend up the reservoir slopes. The following activitics were performed

for liner construction:

* Excavated 17 test pits prior to construction in the reservoir bottom.

» Excavated four test pits prior to construction in a borrow area located between
Highway 71 and the southeast reservoir corner.

» Performed six field density tests on native soils in the reservoir bottom.

* Performed nine field percolation tests on native soils in the reservoir bottom.

o Performed 71 field density tests performed on the constructed liner.

® Performed 39 field permeability tests on the constructed liner.

Test pit logs, percolation test results, permeability test results, and density results of the
native soils were not included in the available documentation. Based on the distribution
of field density tests performed during liner construction, it appears that the liner may

have been installed across the entire reservoir bottom. However, the highest

concentration of tests were located in about the western three-quarters of the reservoir
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bottom. The locations of these test pits and field tests are shown on plans in Appendix
B.2.

CTL/Thompson (1981) provided the following test resuits from liner construction:
¢ Seven Standard Proctor tests (ASTM D 698)
* Seven Liquid Limit and Plasticity Index tests
* Seven Gradation tests

* Seventy-one moisture-density tests (sand cone)

Liner fill was placed using up to four lifts. Nearly all moisture-density tests were
performed on the top lift or within 1 foot below the top of the liner. Test results from the
liner construction are summarized in Section 7 and are presented in Appendix B.2.

City of Rawlins personnel who were employed in the fall of 1980 did not recall
construction of a 3-foot-thick clay liner in the reservoir bottom. They remember four to
six truckioads of bentonite being imported to the site, and graders being used to mix the
bentonite with the native soil along the west and north sides of the reservoir bottom.
They also remember a fabric liner being installed at a similar time as the bentonite lining.

3.3  Hypalon Liner Documentation

In June 1983 the MSM/SP Group developed contract documents and construction
specifications for construction of a hypalon liner at the Site. This liner was never
constructed.

3.4  Slurry Trench Documentation

RJH reviewed a plan to construct a slurry trench (seepage cutoff) at Atlantic Rim
Reservoir. The plans were prepared by CTL/Thompson and were dated September 1981.
The plans also provide notes on an alternative hypalon liner. It appears that neither the
slurry trench or the hypalon alternatives were constructed. A copy of the plan is in
Appendix B.3.
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3.5 Remedial Measures, Hazard Evaluation, and Temporary Maintenance
and Monitoring Procedures

Law Engineering provided the City of Rawlins with a letter dated August 3, 1982 that
discussed remedial measures, hazard evaluation, and temporary maintenance and
monitoring procedures for Atlantic Rim Reservoir. Law Engineering concluded that the
following remedial measures were necessary to operate the reservoir temporarily until a
liner could be installed:

» The ditch that collects seepage from downstream of the embankment (collector
ditch) should be extended.

» Lateral ditches should be constructed every 100 feet to connect the embankment
toe drain with the collector ditch.

* Areas adjacent to the embankment should be graded to drain to the collector ditch.
* A weir should be installed to monitor flows in the collector ditch.

¢ Reservoir stage markings on the valve aprons should be improved and referenced
to a benchmark.

» An evaporation pan and rain gauge should be installed at the Site.

* Rawlins personnel should perform weekly inspections of the embankment,
instruments, and seepage conditions,

Based on RIH’s Site visit on September 11, 2009, installation of the weir appears to be
the only remedial measure from the above list that was implemented at the Site.

Law Engineering concluded that floodwaters from a sudden failure of Atlantic Rim Dam
would be contained entirely within the Eight Mile Lake basin. Law Engineering
concluded the consequences from a sudden flood release would be:

* Loss of the water storage facility (reservoir).
¢ Scour damage to pipelines.
* Scour, channelization, and deposition of material in the Eight Mile Lake basin.

¢ Flood hazards to livestock that occasionally cross the Eight Mile Lake basin.

Besides the abovementioned items, Law Engineering did not foresee any other damage to
public or private property.

? 12
W - ’ :
Gl

TANTS, INC. 09121 10-04-23 Geotechnical Data Evaluation Report doc




Geotechnical Data Evaluation Report - Atiantic Rim Reservoir
April 2010

SECTION 4 - GEOTECHNICAL EXPLORATION

4.1 Borings and Test Pits

Numerous borings and test pits were drilled and excavated by various firms from 1978 to
1982. RJH was not provided reports from most of these investigations, but Gannett
Fleming (2003) summarized the explorations and findings.

According to Gannett Fleming (2005), CTL/Thompson excavated seven test pits in the
northern part of the reservoir in July 1978. Test pits ranged from 14 to 25 feet deep and
encountered 2.5 to 15 feet of silty, sandy clay. RJH could not obtain test pit locations,
logs, or other information from this exploration program.

According to Gannett Fleming (2005), MSM excavated four test pits in the northern part
of the reservoir in September 1978. Test pits ranged from 8 to 13 feet deep and
encountered 3 to 13 feet of sandy clay that was identified as being suitable for
construction of a dam and liner. A lens with high sulfate content was encountered 4.5 to
7 feet deep in one of the test pits. RJH could not obtain test pit locations, logs, or other
information from this exploration program.

According to Gannett Fleming (2005), Lincoln Devore excavated eight borings within the
reservoir footprint in November 1978. Borings ranged from 15 to 45 feet deep and
encountered 12 to 20 feet of lean clay. CTL/Thompson (1981) reported that six borings
were drilled along the proposed dam axis by Lincoln Devore as part of the original dam
investigation, but they did not provide data or logs. RJH could not obtain boring
locations, logs, or other information from this exploration program.

According to Gannett Fleming (2005), Law Engineering drilled eight borings and
excavated two test pits in July 1982. The borings were located along the outside
perimeter of the reservoir, were 20 to 55 feet deep, and encountered 5.5 to 8 feet of sandy
silty clay and silty sand. The test pits were located along the southern edge of the
reservoir, were 10 to 11 feet deep, and encountered 1 to 3 feet of sandy clay. RJH could
not obtain locations, logs, or other information from these borings and test pits.

CTL/Thompson (1981) drilled 27 borings in 1980 and 1981. These borings were
performed to identify the subsurface stratigraphy, collect samples for classification and
laboratory testing, identify the top of bedrock, and install observation wells. Borings
were generally drilled along the embankment crest or near the downstream embankment
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toe. The majority of borings were drilled along the western side of the embankment
between about Stations 25+00 and 54+47.2. Borings were generally aligned to assist
with the generation of embankment cross sections. Boring locations and boring logs are
presented in Appendix C.1.

CTL/Thompson excavated 21 test pits in 1980 to support design and construction of a
reservoir clay liner. Seventeen test pits were generally distributed throughout the
reservoir bottom prior to liner construction. Four test pits were excavated in a liner
borrow area between the reservoir and Highway 71. Logs or other information from
these test pits could not be located by RJIH. Test pit locations are provided in Appendix
B.2.

Gannett Fleming performed at least two test pits west of the Site on May 24, 2006. Four
test pit locations had been proposed as shown on the plan in Appendix C.2. RJH could
only locate two test pit logs (Test Pit Nos. 3 and 4). Test pit logs are presented in
Appendix C.2. RJH could not locate information to clarify the total number of test pits
performed during this investigation.

4.2 Observation Wells

Twenty-seven observation wells were installed by CTL/Thompson in borings (O.W. 1 to
0.W. 27). Nine observation wells were installed in the summer of 1980 and 18 were
installed in the summer of 1981. Observation wells were installed in the embankment
along the crest and near the downstream toe of the dam to monitor the phreatic surface
within the embankment and foundation.

Observation wells were generally installed in borings drilled using 4-inch-diameter
continuous flight auger, but O.W. 21, 23, 24, and 25 were installed in borings drilled
using a hand auger. Observation wells consisted of 2-inch-diameter PVC pipe and the
bottom 5 to 15 feet of pipe was perforated. Observation wells installed to monitor the
water pressure in the foundation were screened throughout the entire foundation interval,
which often included multiple soil or rock units. CTL/Thompson (1981) did not provide
information about filter compatibility between the well screens and surrounding soil, or
details of how the wells were constructed. Observation wells were often installed in rows
perpendicular to the dam crest stationing to enable measurement of the phreatic surface at
various cross sections through the dam. These observation wells were measured about
every 3 days to 3 weeks from November 14, 1980 until June 17, 1981.
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According to Gannett Fleming (2005), an unknown number of observation wells were
also installed by Law Engineering in July 1982. RJH did not obtain any information
about the locations, screened intervals, or water level measurements from these
observation wells,

During the site visit on September 11, 2009, RJH attempted to measure water levels in
observation wells at the Site. Of the 27 documented observation wells, water levels could
be measured in eight observation wells, seven observation wells couid not be located, and
12 observation wells were blocked by sediment. RIJIH also located and measured water
levels in five additional observation wells presumably installed by Law Engineering.

Piezometer locations are shown in Appendix C.1. Piezometer measurements are
discussed in Sections 5.2 and 6.4 and the data is included in Appendix E.

4.3 Sample Collection

Sampling intervals in the 27 borings performed by CTL/Thompson (1981) were typically
every 5 to 10 feet, although many borings were advanced with limited to no sampling.
Sampling locations are shown on the boring logs presented in Appendix C.1. Samples
were primarily obtained using California samplers and standard split-spoon samplers.
Samples were also obtained using two other different methods that were not specified by
CTL/Thompson in their legend. Based on experience and general standard practice, it is
possible that these other sample types were likely Shelby tube and core samples.

4.4 Field Testing

Field testing in the 27 borings performed by CTL/Thompson (1981) included sampler
blowcounts. Blowcounts were recorded while driving California and standard split-
spoon samplers. Blowcounts obtained from California samplers are the number of blows
of a 140-pound hammer falling 30 inches that were required to drive a 2.5-inch outside-
diameter (0.D.) sampler 12 inches. Blowcounts obtained from standard split-spoon
samplers arc the number of blows of a 140-pound hammer falling 30 inches that were
required to drive a 2.0-inch O.D. sampler the last 12 inches of an 18-inch interval.
Blowcounts obtained during subsurface investigations are discussed in Section 7.

CTL/Thompson (1981) performed an in-situ permeability test in observation well O.W. 4

by evacuating water from the well and measuring the time it took for the well to refill
with water. The permeability of the soil around the screened interval of this observation
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well was calculated by CTL/Thompson to be about 1.45 x 107 cm/s. O.W. 4 is screened
through about 5 feet of clay foundation soil, 2.5 feet of weathered bedrock, and 3 feet of
claystone bedrock.

CTL/Thompson (1981) performed in-situ permeability tests on the compacted clay liner
by hand-augering a small hole, filling it with water, and measuring the rate at which the
water level dropped. Test data were not provided. The results of the clay liner
permeability tests computed by CTL/Thompson were about 1.35 x 10 cm/s, but
CTL/Thompson believed that the clay liner has a permeability of about 1 x 10° to 1 x
107cm/s. Test holes were backfilled and compacted following the tests.

Gannett Fleming (2005) reported that Law Engineering also performed field permeability
tests as part of their subsurface investigation in 1982, and summarized permeability
ranges that were developed by Law Engineering. Permeability values developed from
the laboratory and field tests are summarized in Table 4.2.

4.5 Laboratory Data

Laboratory tests were performed on soil and rock samples obtained from the 27 borings
conducted by CTL/Thompson (1981). The types and number of tests performed are
summarized in Table 4.1. The locations of tested samples are shown on the boring logs
presented in Appendix C.1. Test results are presented in Appendix D.1 and are
summarized in Section 7.

TABLE 4.1
SUMMARY OF LABORATORY TESTS ON BOREHOLE SAMPLES
Number of Tests
Foundation Weathered
Type of Test Fill Soil Bedrock Bedrock
In-Situ Moisture Content 11 16 5 11
In-Situ Dry Unit Weight 11 9 4 10
Particle Size Analysis 0 10 2 0
Unconfined Compressive Strength 0 2 0 3
Liguid Limit and Plasticity index 0 3 1 0

CTL/Thompson (1981) performed laboratory permeability tests on compacted
embankment material, but were unable to develop flow through the samples in a 2- to 3-
month test period. CTL/Thompson estimated the permeability of embankment fill to be
about 1 x 10°to 1 x 107 cm/s,
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Gannett Fleming performed the following laboratory testing on soil samples collected
from their test pits performed on May 24, 2006:

¢ Three Natural Moisture Contents

e Two Particle Size Analyses (ASTM D 422)

* One Double Hydrometer and Percent Dispersion (ASTM D 4221)
e Two Atterberg Limits (ASTM D 4318) '

* One Standard Proctor (ASTM D 698)

These laboratory test results are presented in Appendix D.2 and are discussed in Section
7.7.

According to Gannett Fleming (2005}, Law Engineering performed the following
laboratory tests on samples collected from their 1982 subsurface investigation:

¢ Permeability
» Soluble mineral contents of soils
* Total dissolved solids in groundwater

¢ Dispersion potential of foundation soils
Foundation soils at the Site were found to be slightly susceptible to dispersion.
Results of soluble mineral content and total dissolved solids in groundwater are discussed

in Section 5.1. Permeability values developed from the laboratory and field tests are
summarized in Table 4.2.
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TABLE 4.2
PERMEABILITY VALUES DEVELOPED BY LAW ENGINEERING FROM
FIELD AND LABORATORY TESTS

Permeability
{cm/s)™
Geologic Unit Range “Typical®

Embankment and Clay Liner 51x10"t0 5.1 x 10"

Colluvium ' 1.4 x 10° 5.1x107

Residual Clay Soil 1.9x10°t0 2.2 x 10°

Weathered Bedrock 1.3x10°to<3.0x107 51x10°
Notes:
1. Gannett Fleming (2005) reported the permeability values in ft/min. The reporied values were

converted to cm/s by RJH.

2.  Nomenclature is identical to that used by Gannett Fleming (2005). No information is provided as fo
what is meant by “Typical” vaiues.
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SECTION 5 - SEEPAGE STUDIES

5.1 Chemical Analyses

CTL/Thompson (1981) performed chemical analysis of a soil sample that was collected
“downstream of the embankment in an area where considerable seepage had occurred.”
Results are summarized in Table 5.1.

TABLE 5.1
CTL/THOMPSON SOIL CHEMICAL ANALYSIS RESULTS

Chemical | Concentration
{ppm)
Calcium 2,710
Magnesium 5,290
Sodium 10,700
Potassium 315
Carbonate <1.5
Bicarbonate 530
Chloride 1,710
Sulfate 47,400

Based on the data presented in Table 5.1, CTL/Thompson (1981) reported that the
chemical combinations and concentrations presented in Table 5.2 probably existed in the
overburden soils.

TABLE 5.2
CTL/THOMPSON PROBABLE CHEMICAL CONCENTRATIONS IN SOIL
Chemical Concentration

(ppm)

Potassium Chloride 800

Sodium Chloride 2,350

Sodium Sulfate 30,200

Magnesium Sulfate 26,200

Calcium Sulfate 8,600

Calcium Bicarbonate 705

CTL/Thompson (1981) also performed chemical analysis of reservoir water and seepage
discharge. Reservoir water was collected from near the inlet and East Road. Seepage
discharge was collected from the west end of the “structure.” Test results are
summarized in Table 5.3.
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TABLE 5.3
CTL/THOMPSON WATER CHEMICAL ANALYSIS RESULTS

Concentration
{mg/L)
Seepage discharge
Reservoir at East at West End of
Sample Location Reservoir at Intet Read “Structure”
Calcium 59 60 450
Magnesium 10 10 2,070
Sodium 23 24 3,400
Potassium 7.7 7.6 75
Carbonate < (.1 <0.1 72
Bicarbonate 160 165 270
Chiloride 8.3 8.9 410
Sulfate 100 100 15,600
Total Dissolved Solids 315 305 22,500

Based on the data presented in Tables 5.1, 5.2, and 5.3, CTL/Thompson concluded about
6 percent of soil at the Site consists of water soluble material, and that each cubic foot of
seepage water has the potential to remove 1.4 pounds of water soluble material. Over
time this would result in voids that could allow significant flow volumes and differential
embankment settlement.

According to Gannett Fleming (2005), Law Engineering also tested soils and weathered
bedrock for soluble minerals. Soluble mineral content ranged from 0.23 to 0.95 percent
with an average of 0.54 percent by weight. Over 60 percent of the soluble minerals
present were sulfates, and sodium comprised about 7 to 13 percent of the soluble fraction.

Gannett Fleming (2005) also reported dissolved solids concentrations present in water

sampled from piezometers. Data is presented in Table 5.4.
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TABLE 5.4
DISSOLVED SOLIDS CONCENTRATIONS IN WATER SAMPLED FROM
PIEZOMETERS
Totai
Area Dissolved Solids

{mg/lL)
Southwest reservoir corner 40,000 {0 95,000
West and northwest boundaries where the reservoir is
contained by embankments 10,000 o 20,000
Northeast and southeast abutment contacts between the <10.000
embankment and the cut slope '

5.2 Observation Well Readings

Observation well readings and reservoir water surface elevations obtained by
CTL/Thompson (1981) from November 14, 1980 to June 17, 1981 are included in
Appendix E. Observation well locations are shown in Appendix C.1. This time period
represents the second filling of the reservoir. The initial filling occurred in the winter of
1979-1980, but the reservoir could not be completely filled due to excessive seepage.

The reservoir was drained during construction of the clay liner from September to
November 1980, and refilling began in November 1980. During the measurement period,
CTL/Thompson concluded that no seepage had been observed in piezometers screened
within embankment fill, and relatively high piezometric surfaces existed within wells
screened both below the cutoff trench and at the downstream toe.

Piczometer levels measured by RTH on September 11, 2009 were generaily within about
1 foot of those measured by CTL/Thompson in June 1981. In June 1981 the reservoir
water surface elevation was about 7,217 feet. On September 11, 2009, RJH measured the
reservoir water surface elevation to be about 7,214 4 feet, assuming a high watermark at
7,217 feet. Piezometer data collected by RJH on September 11, 2009 is included in
Appendix E.

5.3 Seepage Losses
CTL/Thompson (1981) estimated the seepage losses to be about 100 gallons per minute

(gpm) for the time period from April 1 to June 15, 1981. CTL/Thompson assumed
evaporation rates to be 4 inches in April, 5 inches in May, and 6 inches in June.
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Using the reservoir area and permeability of the clay liner, CTL/Thompson estimated that
seepage through the reservoir liner should be about 1,400 gpm. Since the measured
seepage was much less than the liner seepage capacity, CTL/Thompson concluded that
seepage was occurring somewhere other than through the liner or embankment. They
hypothesized seepage was occurring through high-permeability soil and weathered
bedrock, similar to that tested during the field permeability test at O.W. 4. These
materials are exposed to the reservoir in cutslopes from Station 20+00 to Station 26+00
and near Station 51+00.

CTL/Thompson (1981) calculated that seepage through soil and weathered bedrock
should be about 97 gpm in the dam foundation and about 20 gpm in reservoir cutslopes.
Although their calculations assumed uniform seepage over a broad area, CTL/Thompson
postulated that flow was likely concentrated in areas of sands or soluble materials. They
believed the liner was performing acceptably, and that water was seeping into the dam
foundation from imperfections at the joining of the liner with the embankment.

According to Gannett Fleming (2005), Law Engineering attributed seepage problems to
highly fractured and pervious bedrock that underlies the reservoir and is exposed in
cutslopes along the east side of the reservoir. The permeable zone was estimated to be
about 30 feet thick and to extend to about El. 7150 (45 to 50 feet below the bottom of the
reservoir). Law Engineering estimated that seepage losses of 80 gpm were occurring
when the reservoir was at El. 7210, and 200 gpm would be lost at the maximum pool of
El. 7222. Law Engineering expected about half of the reservoir seepage to daylight on
the ground surface downstream of the reservoir.

City of Rawlins employees believe that seepage losses have recently been decreasing.
Seepage drains to the Rim Lakes, which are southwest of the site, and the lakes have not
been filling as much recently.

Sy
\
R,:' 2
m =]
# s

._,______-..

CUNSULTANTB INC 09121 10-04-23 Geotechnical Data Evaluation Report.doc




Geotechnical Data Evaluation Report - Atlantic Rim Reservoir
April 2010

SECTION 6 - DATA RELIABILITY

6.1 General

RJH reviewed the information presented in the previous sections and assessed the
reliability and applicability of the data. The reliability of the collected data is discussed
as follows: construction documentation, boring and test pit locations, observation well
construction and measurements, sample collection, field testing, identification of geologic
units, identification of stratigraphy, laboratory data and material classification, chemical
analyses, and seepage loss estimations,

RJH ranked the reliability of the reviewed data as being generally reliable, moderately
reliable, or low reliability. General definitions for these three categories are provided
below:

* Generally Reliable: The data was considered reasonably complete and would be
suitable to use for future evaluations.

* Moderately Reliable: The reviewed data could not be considered generally,
reliable because important information was not included; however, the data may
be useful in future stages of this project if the data can be confirmed with
additional investigations.

¢ Low Reliability: Not enough information was provided to consider the data
reliable, and the reliability of the data cannot be improved by additional
investigations.

6.2 Construction Documentation

It is RJH’s opinion that the documentation from embankment construction is generally
reliable and provides a reasonable indication of index properties of the clayey
embankment fill, gravel collector, and riprap bedding. Documentation of the filter sand
gradation is moderately reliable because the accepted gradations used in the dam are not
clear from the construction documentation. Documentation of the granular fill placed
above the blanket drain near the downstream toe of the embankment is also moderately
reliable because information about the extent and properties of this fill is not provided.

In our opinion, documentation from construction of the clay liner is moderately reliable

because the documentation provided by CTL/Thompson (1981) and recollection of
Rawlins employees regarding construction of the liner differ. The construction
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documentation also does not provide any information regarding how or if the liner is
connected to the embankment.

6.3 Boring and Test Pit Locations

In our opinion, locations of the 27 CTL/Thompson (1981) borings are generally reliable.
Although surveyed coordinates were not provided for each borehole, during the Site visit
on September 11, 2009 RJH was able to locate 18 observation wells at the locations near
where borings were shown on figures.

The locations of the test pits performed by Gannett Fleming on May 24, 2006 are of low
reliability. A plan is provided that shows proposed test pit locations, but each proposed
location is about 200 feet in diameter, and it is not specified which proposed location
corresponds to which test pit log.

The locations of the 21 test pits performed by CTL/Thompson (1981) are of low
reliability because coordinates were not provided. Even after the reservoir is drained it is
unlikely that the locations could be identified. These test pits are also considered
unreliable because no test pit logs are currently available.

Locations of the other borings and test pits mentioned in Section 4.1 are also of low
reliability because only their general locations are currently available,

6.4 Observation Well Construction and Measurements

It is RIH’s opinion that the observation well measurements are of low reliability. Details
of observation well construction are lacking. It is unknown if the screen is filter
compatible with the surrounding soil, if filter material was installed around the screens,
or how the piezometers were backfilled. Also, many piezometers are screened in more
than one geologic unit. Therefore, it is unknown which geologic unit is the primary
influence to the piezometric surface. In addition, measurements were not taken for a long
enough period to develop a relationship between reservoir level and piezometric surfaces.
The piezometers have also not been well maintained since their installation, and many of
them are uncovered or blocked by sediment.
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6.5 Sample Collection

It is the opinion of RJH that the California samples and standard split-spoon samples
collected in the 27 CTL/Thompson (1981) borings are generally reliable because the
sample type is documented. These sample types appear to have been collected following
standard procedures, and the sample types are appropriate for the laboratory tests
performed. Once collected, California and split-spoon samples would not have required
any special packaging and transport to be used for the tests that were conducted. Other
sample types are of low reliability because the sampling method cannot be determined.

6.6 Field Testing

In the 27 CTL/Thompson (1981) borings, each location where blowcounts were obtained
specify whether a California sampler or split-spoon sampler was used. California
samples and standard split-spoon samples appear to be collected in general conformance
with ASTM Standards, although the respective standards are not explicitly referenced.
Blowcounts from California samplers and split-spoon samplers are considered to be
generally reliable. Blowcounts from these samples would provide a general indication of
the density or stiffness of the sampled materials.

Field permeability tests performed by the methods described by CTL/Thompson (1981)
are technically possible, but not enough information is provided to evaluate if the tests or
calculations were performed correctly. The field permeability test performed in O.W. 4
was performed throughout the entire screened interval, which is within foundation soil,
weathered bedrock, and bedrock. Therefore, it is difficult to use this data to evaluate the
permeability of a particular unit. No information is provided about the field permeability
tests performed by Law Engineering, but the range for weathered bedrock presented in
Table 4.3 encompasses the value obtained by CTL/Thompson from their test of O.W. 4.
For these reasons, it is our opinion that the field permeability test results are moderately
reliable and would need to be confirmed through additional permeability testing.

6.7 Identification of Geologic Units

The general subsurface profile developed by CTL/Thompson (1981) based on their 27
borings, consists of embankment fill overlying foundation soil overlying weathered
bedrock and bedrock. Law Engineering describes the foundation as consisting of
colluvium overlying residual bedrock overlying weathered bedrock. It appears the
material described as residual soil by Law Engineering may correspond to the unit that
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CTL/Thompson described as weathered bedrock, and the material that Law Engineering
described as weathered bedrock may have been described as bedrock by CTL/Thompson.
Due to these inconsistencies of material identification, it is our opinion that the
identification and description of materials is of low to moderate reliability and would
need to be confirmed through additional subsurface investigations.

6.8 Identification of Stratigraphy

Twelve of the 27 boreholes performed by CTL/Thompson (1981) were advanced without
sampling. In these boreholes up to four material types were identified. In boreholes that
were sampled regularly, the sampling interval was generally every 5 to 10 feet. Many
material contacts are identified at unsampled locations. We presume that CTL/Thompson
identificd material types based on cuttings and drilling conditions. Logging boreholes
using these methods may result in inaccurate identification of material depths or the
omission of thin soil layers. For these reasons it is our opinion that the stratigraphy
identified in the boreholes conducted by CTL/Thompson is of moderate reliability and
would need to be confirmed through additional subsurface investigations.

6.9 Laboratory Testing and Material Classification

It is RTH’s opinion that most of the laboratory test results presented by CTL/Thompson
(1981) are generally reliable, even though ASTM Standards are not explicitly referenced.
The majority of the tests conducted could be performed on disturbed samples. Except for
five samples, tests that require undisturbed samples (unit weight and unconfined
compression tests) were generally performed on California samples. Five unit weight
tests were performed on samples obtained by an undefined sampling method. We
consider these results to be of low reliability.

* Material classifications performed by CTL/Thompson (1981) are of low
reliability and should be confirmed or corrected by additional sampling and
laboratory testing. Sufficient laboratory testing to allow for material classification
(Atterberg limits and gradation tests) was only performed on three samples
obtained from their 27 borings: two samples of clayey foundation soil and one
sample of weathered claystone,

* During embankment construction, Atterberg limits and gradation tests were only
performed on six of the eight standard Proctor samples. Atterberg limits and
gradation tests were performed on all seven of the standard Proctor samples
during construction of the clay liner.
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¢ Inmost instances, CTL/Thompson did not provide specific USCS Group Names
for soil units, but rather only provided a general description. Some of the
materials identified are not classified on the boring logs according to the results of
laboratory testing (e.g., OW-18 at 49.5 feet, OW-19 and 49 feet OW-20 at 39
feet).

6.10 Chemical Analyses

Chemical analyses of soil are of low reliability. CTL/Thompson (1981) also
acknowledges the shortcomings of their sample collection. No information is provided
about the location or depth of the sampled soil used for the chemical analysis. If the
sample was collected from the ground surface downstream of the dam it could have had
an elevated mineral content due to precipitation of chemicals caused by evaporation of
seepage water. During the site visit on September 11, 2009 a white mineral crust was
observed on the ground surface downstream of the dam. It would have been more
representative to collect soil samples for chemical analysis from test pit or boring
samples.

Chemical analysis results from water collected from the reservoir is generally refiable.
However, in our opinion chemical analysis performed on seepage water is of low
reliability because it was sampled by CTL/Thompson (1981) from the west end of the
“structure.” This water could have accumulated additional dissolved minerals by flowing
over overburden soils downstream of the dam. It would have been more representative to
collect water directly from the seep location or from piczometers near the downstream
toe. Gannett Fleming reports that chemical analyses were performed on water collected
from piezometers, but does not specify the locations of the sampled piezometers.

CTL/Thompson’s (1981) dissolution estimations are based on an assumption that seepage
water will continue to dissolve soluble material from the dam foundation indefinitely. It
is our opinion that dissolution will probably only continue until seepage pathways have
been developed, and from then on seepage will primarily be concentrated in these
pathways and only minimal additional dissolution of foundation materials would result.
For this reason, it is our opinion that CTL/Thompson’s dissolution estimates are of low
reliability.
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6.11 Seepage Loss Estimations

The reservoir evaporation losses assumed by CTL/Thompson (1981) were estimated
based on previously published data for similar climates. This estimation method is
considered to be moderately reliable. If a more reliable estimate of evaporation loss is
required, a site-specific study should be performed.

RJH is of the opinion that seepage loss estimations performed by CTL/Thompson (1981)
are of low reliability. CTL/Thompson believed seepage was occurring elsewhere in the
reservoir besides the clay liner because the measured seepage losses were less than the
estimated liner seepage capacity. If seepage was occurring somewhere other than
through the liner, the total seepage losses would have been greater than the liner seepage
capacity. Information to support the seepage loss estimates are lacking, and therefore the
accuracy of these estimates cannot be confirmed without re-performing the calculations.

RJH is of the opinion that specific scepage pathways identified by others are of moderate
reliability because Law Engineering and CTL/Thompson (1981) have different opinions
regarding seepage. Law Engineering believed that seepage is occurring through fractured
and weathered bedrock exposed in the reservoir bottom and cut slopes. CTL/Thompson
believed that seepage is also occurring through foundation soils exposed in reservoir
cutslopes. The general consensus is that seepage is occurring through the foundation and
not through the embankment, which in our opinion appears to be generally reliable.

6.12 Data Reliability Summary

This section summarizes the reliability of the existing available information, and its
usefulness during future design of embankment and reservoir rehabilitation. Justification
these opinions is provided throughout Section 6.

It is the opinion of RJH that the following existing information is retiable and could be
useful during future stages of investigation and design:

*» Index properties of the clayey fill, gravel collector, and riprap bedding obtained
from embankment construction documentation.

-# Locations of the 27 boreholes conducted by CTL/Thompson {1981).

e California and split-spoon samples collected from the 27 CTL/Thompson (1981)
borings.
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Blowcounts from California samplers and split-spoon samplers from the 27
CTL/Thompson (1981) borings.

Laboratory test results from samples obtained from the 27 CTL/Thompson (1981)
boreholes.

Chemical analyses of reservoir water results.

Seepage losses are generally occurring through foundation materials.

In our opinion, the following existing information is mo'derately reliable, and could be
useful if it is confirmed through additional investigations:

Presence of granular fill placed above the blanket drain near the downstream toe
of the embankment.

Filter sand gradation.

Index properties and extent of clay placed for the reservoir liner.
Field permeability test results.

Identification and description of subsurface materials.
Stratigraphy identified in the 27 CTL/Thompson (1981) borings.
Evaporation loss estimations.

Specific units through which seepage is occurring,

In our opinion, the following information is not reliable, and should not be used during
future stages of investigation and design. The reliability of this information may improve
if additional details can be obtained.

Locations of the test pits performed by Gannett Fleming.
Locations of the 21 test pits conducted by CTL/Thompson (1981).
Material classifications.

Locations of the borings and test pits and summarized by Gannett Fleming (2005)
and discussed in Section 4.1.

Piezometer readings.

Samples other than California and split-spoon samples collected from the 27
CTL/Thompson (1981) borings. -
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* Laboratory test results from samples other than California and split-spoon
samples.

e Chemical analyses of soil results.
¢ Chemical analyses of seepage water results.
¢ CTL/Thompson (1981) dissolution estimations.

¢ Seepage loss estimations,
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SECTION 7 - SUBSURFACE CONDITIONS

7.1 General

Although CTL/Thompson (1981) and Law Engineering described foundation materials
differently, this section will use the nomenclature of CTL/Thompson (1981) because of
the unavailability of the Law Engineering report.

Foundation soil generally consists of clay with occasional clayey sand and silty sand.
Bedrock generally consists of claystone with occasional sandstone. CTL/Thompson
(1981) also documented construction of a clay liner on the reservoir bottom. The
following sections discuss the properties of these units. Subsurface sections and profiles
developed by CTL/Thompson (1981} are presented in Appendix F.

7.2 Embankment Fill

Embankment fill is located within the constructed embankment and cutoff trench.
Embankment fill was encountered in O.W. 1,2, 4, 5,7, 8,10, 11, 17, 18, 19, 20, 26, and
27 extending 14 to 48 feet below the dam crest. In O.W. 12 and 13, 4 to 5 feet of
embankment fill was encountered below the access road. Based on the subsurface profile
developed by CTL/Thompson, embankment fill generally extends from Station 20+00 to
Station 54+47.2 and Station 0+00 to Station 7+25.

Based on construction documentation, embankment fill generally consisted of lean clay,
lean clay with sand, and sandy lean clay. Fines contents ranged from 61 to 95 percent
and averaged about 81 percent. Liquid limits ranged from 22 to 48 percent and averaged
about 32 percent, and plasticity indices ranged from 13 to 26 percent and averaged about
18 percent. At the time of fill placement, dry unit weights ranged from 105 to 127
pounds per cubic foot (pcf) and averaged 115 pef, and moisture contents ranged from 9.9
to 22.5 percent and averaged 16.4 percent. Fill was compacted to about 93 to 106 percent
of the standard Proctor (ASTM D 698) maximum dry density at moisture contents
between about 3 percent below and 5 percent above optimum. These data are based on
eight standard Proctor tests, six particle size analyses, six Atterberg limits tests, and 284
field moisture-density tests performed during embankment construction.

Based on samples collected in their 1981 subsurface investigation, CTL/Thompson
described embankment fill as generally being very stiff, moist sandy clay. Moisture
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contents ranged from 11.2 to 19.1 percent and averaged 15.1 percent. Dry unit weights
ranged from 109 to 126 pcf and averaged about 117 pcf.

California sampler blowcounts in embankment filf ranged from 16 to 43 blows per foot
and averaged about 26 blows per foot. In O.W. 19, one California sampler location
achieved refusal (50 blows) after 11 inches of penetration.

7.3 Embankment Foundation Soil
7.3.1 Clay

Embankment foundation soil was described by CTL/Thompson (1981) as primarily
consisting of clay and sandy clay with occasional lenses of clayey sand that was soft to
very stiff and moist to very wet. Beneath the embankment crest, clayey foundation soil
ranged from [ to 18 feet thick and was generally identified as the uppermost material
within the foundation soils. Beneath the downstream toe of the embankment, clayey
foundation soil ranged from 4 to 18 feet thick and was present at the ground surface.
Clayey foundation soil deposits were generally continuous with depth, except in O.W. 21
where a silty sand layer was identified within a clayey soil deposit.

Clayey foundation soils contained 57 to 89 percent fines and averaged 82 percent fines
and up to 1 percent gravel. Liquid limits ranged from 26 to 29 percent and plasticity
indices ranged from 10 to 13 percent. Moisture contents ranged from 13.5 to 23.7
percent and averaged 18.5 percent. Dry unit weights ranged from 107 to 123 pef and
averaged about 114 pef. Two tested samples had unconfined compressive strengths of
2,400 and 9,900 psf.

California sampler blowcounts in clay foundation soil ranged from 8 to 50 blows per foot
and averaged about 26 blows per foot.

7.3.2 Clayey Sand

Clayey sand within the embankment foundation was described by CTL/Thompson (1981)
as being fine to coarse grained, soft to stiff, very moist to wet, with lenses of sandy clay.
This material extended to about 1 foot below the ground surface and was encountered in
borings O.W. 13, 14, 15, and 16 beneath the access road from about Station 5+00 to
Station 20+-00.
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From about Station 27+50 to Station 35+00 at a depth of about 47 feet below the
embankment crest, a clayey sand layer about 2 to 5 feet thick was encountered in O.W.
18 and 19. In O.W. 19 the clayey sand was located between embankment fill and
bedrock. In O.W. 18 the clayey sand was located beneath clayey foundation soil, and the
borehole terminated in the clayey sand. Laboratory test results do not support that this
material should be classified as a clayey sand but should be classified as a low plasticity
clay.

Downstream of the embankment between about Stations 40+00 and 47+00 at a depth of
about 13 feet below the natural ground surface, a clayey sand layer about 2 feet thick was
encountered in O.W, 22 and 23. In both of these boreholes the clayey sand was located
beneath clayey foundation soil, and both boreholes terminated in the clayey sand.

Although clayey sand was not identified by CTL/Thompson (1981) in other adjacent
borings, its lateral continuity cannot be evaluated because many of the boreholes were
advanced with little or no sampling.

Materials identified by CTL/Thompson (1981) as clayey sand contained 2 to 3 percent
gravel, 49 to 60 percent sand, and 33 to 49 percent fines. One tested sample had a liquid
limit of 22 percent and a plasticity index of 10 percent. Moisture contents ranged from
14.0 to 15.2 percent and averaged 14.8 percent. One tested sample had a dry unit weight
of 122 pcf.

In O.W. 18 at about 51 feet deep, a California sampler required 12 blows for 6 inches of
penetration.

7.3.3 Silty Sand

Silty sand within the embankment foundation was described by CTL/Thompson (1981)
as being fine to coarse grained, medium dense, very moist to wet, with lenses of sandy
clay. Between about Stations 40+00 and 45+00, 4 feet of silty sand was encountered
about 41 feet below the embankment crest in O.W. 20 and 1 foot of silty sand was
encountered 11 feet below the natural ground surface in O.W. 21. In O.W. 20 the silty
sand was present between clayey foundation soil and bedrock. In O.W. 21 the silty sand
was present as a layer within clayey foundation soil. These two locations of silty sand
are at similar elevations, and also correspond well with the clayey sand that was
encountered in O.W. 22 and 23. The silty sand and clayey sand may be part of a
continuous granular deposit between about Stations 40+00 and 47+00. Other adjacent
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boreholes did not encounter silty sand, but again were advanced with little or no
sampling.

In O.W. 20 at about 40.5 feet, and based on one laboratory test result, the “silty sand” had
10 percent fines and a moisture content of 13 percent. Based on this laboratory test
result, the material should be classified as sand with silt.

One standard split-spoon test location required 16 blows for 1 foot of penetration 44 feet
deep in O.W. 20.

7.4 Weathered Bedrock

Weathered bedrock was described by CTL/Thompson (1981) as being silty claystone and
sandy claystone that was medium hard, moist to very moist, with occasional roots.
Weathered bedrock was primarily encountered beneath the access road from about
Station 0+00 to Station 27+00. Weathered bedrock in this area was 1 to 9 feet thick and
was first encountered 1 to 7 feet below the access road in O.W. 12, 13, 14, 15, 16, and 17.
Between about Stations 35+00 and 37+50, 3 to 6 feet of weathered bedrock was
encountered about 9 feet below the natural ground surface in O.W. 6 and 24. In O.W. 4,
11, and 17, 2 to 3 feet of weathered bedrock was encountered beginning 14 to 44 feet
below the embankment crest.

Weathered bedrock contained 79 to 94 percent fines, had a liquid limit of 29 percent, and
a plasticity index of 15 percent. Moisture contents ranged from 11.2 to 15.2 percent and
averaged 13.2 percent. Dry unit weights ranged from 117 to 121 pef and averaged 119
pef. '

California sampler blowcounts in weathered bedrock ranged from 14 to 37 blows per foot
and averaged about 24 blows per foot.

7.5 Bedrock

7.5.1 Claystone

CTL/Thompson (1981) described claystone bedrock as being silty claystone with
occasional sandstone lenses that was medium hard to very hard, moist to very moist,

blocky, and contained suifates and soluble salts. Claystone bedrock was encountered in
every borehole that extended to bedrock. Every borehole that extended to bedrock also
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terminated in claystone. Claystone was generally continuous with depth, except in O.W.
15 a sandstone bed was identified within the claystone. From about Station 0+00 to
Station 20+00, claystone was encountered in O.W. 12, 13, 14, 15, and 16, at depths that
ranged from 4 to 12 feet below the access road. From about Station 25+00 to Station
52+00, claystone was encountered 16 to 61 feet below the embankment crest. Near the
downstream embankment toe from about Station 30-+-00 to Station 43+00, claystone was
encountered 14 to 18 feet below the natural ground surface in O.W. 3, 6, and 9.

Claystone moisture contents ranged from 5.0 to 16.6 percent and averaged about 9.9
petcent. Dry unit weights ranged from 114 to 137 pef and averaged about 128 pef.
Unconfined compressive strengths ranged from 10,900 to 24,900 psf and averaged
18,300 psf.

Most California sampler locations in claystone bedrock encountered refusal prior to |
foot of penetration. Refusal (50 blows) resulted after 1 to 9 inches of penetration and
averaged about 4 inches. Two California sampler locations in O.W. 14 and 15 achieved 1
foot of penetration after 50 and 37 blows, respectively.

7.5.2 Sandstone
CTL/Thompson (1981) described sandstone bedrock as being clayey sandstone and silty
sandstone that was hard to very hard and dry to slightly moist. On the cast side of the

reservoir near Station 15400, 4 feet of sandstone was encountered in O.W. 15 about 16
feet below the access road.

No laboratory tests were performed on sandstone bedrock.

One California sampler location in sandstone bedrock encountered refusal after 6 inches
of penetration.

7.6 Reservoir Bottom
7.6.1  Native Soil
CTL/Thompson (1981) described the native soils in the reservoir bottom as consisting of

about 2 to 3 feet of stiff, brown, silty clay underlain by sandy clay with a porous structure
and white salts. These materials were covered by the clay liner.
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7.6.2 Clay Liner

Based on field and laboratory tests performed by CTL/Thompson (1981) during
construction of the clay liner, fill placed for the clay liner gencrally consisted of lean
clay, lean clay with sand, sandy lean clay, and sandy silty clay. Fines contents ranged
from 59 to 89 percent and averaged about 73 percent. Liquid limits ranged from about 25
to 43 percent and averaged about 32 percent, and plasticity indices ranged from about 6
to 25 percent and averaged about 15 percent. At the time of fill placement, dry unit
weights ranged from 105 to 126 pef and averaged about [ 14 pef, and moisture contents
ranged from 12.5 to 21.1 percent and averaged about 16.6 percent. Fill was compacted to
96 to 105 percent of the standard Proctor (ASTM D 698) maximum dry density at
moisture contents between 2.2 percent below and 6.5 percent above of optimum.

7.7 Downstream Native Soils

Gannett Fleming encountered surficial native soils in their test pits excavated on May 24,
2006. These test pits were located about 1,400 to 3,800 feet west of the Site. Each test
pit extended 10 feet below the ground surface. One test pit encountered lean clay with
sand through its entire depth and the other test pit encountered sandy silty clay through
the entire depth. Both materials were described as being moist, residual soil with
medium plasticity and medium dry strength. In both test pits, a considerable
concentration of evaporites was encountered within 2 to 3 feet of the ground surface and
thin lenses of clay containing evaporites were present throughout both test pits.

The lean clay with sand consisted of about 20 percent sand, 57 percent silt, and 23
percent clay with a liquid limit of 34 percent and a plasticity index of 18. The natural
moisture content was 10.2 percent and the material had 25 percent dispersion.

The sandy silty clay consisted of about I percent gravel, 42 percent sand, 24 percent silt,
and 33 percent clay with a liquid limit of 24 percent and a plasticity index of 6. The
natural moisture content was 10.9 percent. The standard Proctor (ASTM D 698)
maximum dry density was 117.5 pef and the optimum moisture content was 12.0 percent.
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SECTION 8 - CONCLUSIONS

Based on our review of available data, RJH concludes the following:

1.

We did not identify geotechnical conditions or geotechnical fatal flaws that would
preclude rehabilitating the Atlantic Rim Reservoir.

The existing geotechnical data is suitable to develop a generalized understanding
of the subsurface profile at the dam. However, much of the existing data is low to
moderately reliable and is not suitable for use in future analyses or design.
Additional geotechnical data is needed to evaluate rehabilitation concepts, to
select a preferred rehabilitation concept, and to develop design documents.

The current integrity and settlement potential of the existing foundation is not
well understood. As a result of the long history of seepage, dissolution or piping
of materials may have occurred and as a result, voids may be present in the
foundation. If there are voids present, they could result in future deformation of
the embankment or an internal erosion failure through the foundation.

The current internal seepage stability of the embankment is not well understood.
RJH did not identify references to a design seepage analysis, nor to a filter-
compatibility analysis between the embankment soils and the other granular zones
within the existing dam. Additionally, the depth of the cutoff trench appears to
not have been based on keying into a specific geologic material, but rather
selected to consistently be 10 feet below the original ground surface. This may or
may not provide sufficient head loss to maintain acceptable seepage stability.

The slope stability of the existing embankment is not well understood. RJH
neither reviewed nor identified references to a slope stability evaluation of the
existing dam. The published geologic maps refer to the presence of bentonite
scams within the foundation bedrock. If present, these could significantly impact
the foundation strength and embankment stability.

The extents, locations, and volume of potential seepage cannot be accurately
evaluated or defined based on the existing data and previous seepage studics.

The extent and materials used to construct the clay liner in the reservoir bottom
are not well defined. There is an apparent discrepancy between the
CTL/Thompson (1981) construction records and City of Rawlins personnel
recollection.

The hazard classification of the dam was not specifically identified during our
review and may not be defined. However, based on Law Engineering’s
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considerations of potential impacts from dam failure, it is likely that the hazard
classification is IIl. The hazard classification can impact geotechnical exploration
and design decisions and needs to be understood.

9. Relatively high concentrations of sulfates are present in the soils at the Site. This
could lead to rapid deterioration of the existing concrete structures.
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SECTION 9 - RECOMMENDATIONS

Based on our understanding that fatal flaws have not been identified for rehabilitation,
RJH recommends:

1.

Additional effort to collect existing data should be made. RJH recommends that
if not already done for this project, City of Rawlins, State dam safety, and
WWDC files be searched for the following documents:

a.

h.

Review of Geotechnical Conditions, Atlantic Rim Site. Prepared by Law
Engineering Testing Company, Denver, CO , June 10, 1982.

Analysis of Seepage Control Measures, Atlantic Rim Reservoir, Rawlins,
Wyoming. Prepared by Law Engineering Testing Company, Denver, CO, July
8, 1982.

Subsurface Soils Investigation, Peaking Reservoir II, Rawlins, Wyoming.
Prepared by Lincoln Devore, Colorado Springs, CO, November 22, 1978.

The following information from the investigation for and construction of the
reservoir liner. Location of these test pits and field tests are presented on
figures included in Appendix B.2.

i. Test pit logs.

ii. Field density and percolation tests performed on native soils in the
reservoir bottom.

iii.  Field permeability tests performed on the constructed clay liner.
Additional information about test pits performed by Gannett Fleming in 2006,
MSM Design Report and Construction Drawings, Sheets 1, 2, 4, 5, and 8 of 8.

Photographs of the reservoir liner construction or additional information to
clarify the apparent discrepancy between the descriptions provided by City
personnel and CTL/Thompson’s construction documents.

Hazard Classification Report (if exists).

Additional geotechnical data should be collected at Atlantic Rim Reservoir to
characterize the existing geotechnical conditions, to obtain the data needed to
evaluate rehabilitation alternatives, and to develop a final design and contract
documents. The exploration should collect data to support evaluation of:

a.

The extent and engineering properties of the embankment and foundation
materials. Some of the existing data is likely suitable but should be confirmed
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and supplemented by additional data collection. This should be performed by
using a series of borings and test pits. The reservoir should be evacuated and
the bottom of the reservoir should be stable enough to support exploration
equipment.

The integrity of the existing foundation. Geotechnical exploration should
include test pits and borings with continuous soil sampling or bedrock coring
to enable identification of voids or bentonite seams in the foundation. Test
pits should be performed to directly observe foundation conditions, evaluate
potentiai clay borrow sources, and measure bedrock bedding orientations.

The internal seepage integrity of the existing embankment and foundation
(e.g., filter compatibility, exit gradients, etc.). Grain-size data should be
collected within the filter sands in the drain blanket zone. Test pits should be
used to confirm if coarse-grained material was placed above the drain blanket
and to collect samples to evaluate filter compatibility between these soils and
the embankment fill. Relatively undisturbed samples of the embankment fill
should be collected to evaluate grain-size and permeability characteristics.

The sliding stability of the existing embankment and foundation. Relatively
undisturbed samples of the embankment soils, foundation soils, and
foundation bedrock are needed and should be collected. Triaxial strength tests
should be performed on embankment and foundation soils to develop strength
envelopes. Unconfined compression tests and residual strength tests should
be performed on foundation bedrock.

3. Following the geotechnical data collection, RJH recommends that geotechnical
analysis be performed to evaluate the existing dam’s current internal seepage and
~ slope stability. Engineering evaluation of internal seepage and slope stabilities is
needed for the existing embankment to assess current dam safety and impacts of
potential rehabilitation concepts. Stability analyses should be performed for the
following loading conditions:

a
b.

C.

Steady state seepage with peak bedrock strength
Steady state seepage with residual bedrock strength
Rapid drawdown with peak bedrock strength
Rapid drawdown with residual bedrock strength

Seismic loading (this may or may not be needed for the dam depending on its
hazard classification).

L ¥

("h
JH .

e e

B
CONSULTANTS, INC. 09121 10-04-23 Geotechnicat Data Evaluation Report.doc




Geotechnical Data Evaluation Report - Atlantic Rim Reservoir
. April 2010

=

4. If needed, perform a hazard classification analysis and identify the hazard
potential of the dam in accordance with Wyoming State Dam Safety
requirements.

5. Perform an alternatives analysis to assess the advantages and disadvantages of
various rehabilitation concepts. Preliminary considerations of possible
rehabilitation alternatives are presented in Section 10,
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SECTION 10 - PRELIMINARY CONSIDERATIONS OF
REHABILITATION ALTERNATIVES

Prior to selecting the preferred rehabilitation alternative, additional geotechnical
exploration and evaluation are needed. Based on the long history of seepage issues at the
dam and the multiple attempts to evaluate seepage issues and implement plans to reduce
the seepage, it is our opinion that any rehabilitation concept needs to be highly reliable
and incorporate reasonable redundancies. Other potential issues such as slope stability or
embankment deformation due to the presence of voids in the foundation need to be
evaluated prior to selecting a preferred rehabilitation concept.

Based on our current understanding of the reservoir, excessive seepage is the primary
issue to be addressed in rehabilitation. Possible alternatives to rehabilitate the reservoir
from excessive seepage losses include constructing:

» A synthetic reservoir liner
o A clay reservoir liner

* A perimeter foundation cutoff wall

RJH has considered the conceptual advantages and disadvantages for each of these
alternatives below.

10.1 Synthetic Reservoir Liner

A synthetic liner would likely need to extend across the entire reservoir bottom and up
the embankment slopes to the dam crest. Possible advantages of this rehabilitation
method include:

1. A synthetic liner is basically impervious and if liner seams are effectively sealed,
it can have very low seepage losses.

2. It can be used in most soil types and its effectiveness is relatively independent of
site geology.

3. The material is readily available from various suppliers.

4. The construction would not require significant earthwork and may be cost
effective.
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5. Synthetic liners do not desiccate during prolonged periods of reservoir

drawdown.

Possible disadvantages of this method include:

1.

A single-layer synthetic liner such as a high-density polyethylene (HDPE) is not
redundant and if a leak develops, there is a high potential for internal erosion to
develop within the underlying embankment. Therefore, a synthetic liner with a
redundant seepage barrier (e.g., geosynthetic clay liner) may be required.

A synthetic liner degrades when exposed to ultraviolet radiation (i.c., sunlight).
The liner can also be punctured by animals, vandals, or during construction or
maintenance of overlying materials.

Uplift pressures on the liner when the reservoir is empty could be a concern.
Groundwater levels in the reservoir bottom need to be investigated when the
reservoir is empty.

Relative to earthwork construction and depending on the quality, volume, and
proximity to a clay source, a synthetic liner system is generally more expensive
and requires specialized construction experience and knowledge.

It may be beneficial to install a clay liner in conjunction with a synthetic liner to lengthen
the seepage path and provide protection to the synthetic liner. Additional details about a
clay liner are presented in the following section.

10.2

Clay Liner

A clay liner would generally consist of compacted low-permeability soil placed on the
reservoir bottom and up embankment slopes to the crest. Clay liners have the following
potential advantages:

I.

Clay liners are generally more reliable than synthetic liners because of their
thickness and construction methods.

Can be cost effective if a nearby clay source is available.

Depending on the findings of the geotechnical exploration, it is possible that very
little additional clay may be needed to finish lining of the reservoir.

Possible disadvantages of clay liners are:
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10.3

They must be protected against desiccation and generally cannot accommodate
prolonged periods of reservoir drawdown.

A suitable clay borrow source may not be readily available and costs could be
very high to import clayey material to the Site.

Clay materials can pipe (or be eroded) into the underlying materials and
foundation materials may not be filter compatible with the clay liner. Gradation
tests and filter compatibility analyses need to be performed to investigate if a
sand filter would be required below the clay liner.

A clay liner appears to have already been constructed across much of the
reservoir bottom, but seepage problems continue. Investigations need to be
performed in the reservoir bottom to examine the extent and condition of the
current clay liner, and if this liner was connected to the embankment.

&

Cutoff Wall

A cutoff wall would generally consist of a very low permeabiiity wall extending into low-
permeability bedrock that is installed around the perimeter of the reservoir. A possible
advantage to this method is that a cutoff wall could be installed without removing riprap
from the reservoir slopes. The possible disadvantages of this method include:

I.

Bedrock at the Site appears to be dipping to the west and the wall may need to
extend very deep below the embankment to cut off permeable units that are
exposed in the reservoir bottom.

It requires that a consistent low-permeable bedrock layer be identified at the Site
below the reservoir. Additional borings need to be advanced to identify the
bedrock profile at the Site. Field or laboratory permeability tests need to be
performed to identify probable seepage pathways and to identify a suitable unit to
which to extend the wall. Geologic mapping needs to be performed at the Site to
identify bedrock attitudes. Additional difficulties with construction of a cutoff
wall would include excavation around the existing outlet, inlet, and spillway
pipes, and identification of a staging and work area.
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Table 1. History of Atlantic Rim Reservoir

Date Event

1978 Reservoir designed by Meurer, Serafini, and Meurer (MSM) Consultants

1979 Reservoir constructed: embankment complete except for riprap by Sept.

1980 Initial filling begun in winter 1979-1980

June 1980 Excessive seepage noted at toe of dam; seepage so excessive that
reservoir could not be filled; CTL Thompson Consultants of Denver, CO.
was contacted to initiate investigations and make recommendations

Summer CTL seepage evaluation included 9 observation wells on high portion of

1980 dam (6 in embankment and 3 at downstream toe): 3 alternatives
presented to reduce seepage rates: clay liner in bottom of reservoir
selected as preferred alternative

Sept-Nov A 3-feet thick clay liner was constructed in the botiom of reservoir; liner

1980 was not carried to normal water surface elevation; re-filling of reservoir

: begun in November

Nov 1980 — | Reservoir filled to maximum elevation of 7218 feet; when water surface

Feb 1981 reached elevation 7214, seepage was observed at the downstream toe of
the maximum embankment section; at elevation 7215 seepage was also
observed where the embankment abuts the natural hillside

Feb-Apr CTL monitored existing observation wells; high pore pressures were

1981 noted in the foundation; CTL recommended reservoir filling be stopped
on April 1, 1981

May-June CTL installed 18 additional observation wells and conducted

1981 geotechnical investigation of seepage; investigation reported zone of
“porous™ clay with substantial amounts of soluble minerals (salts) in soils
below the cutoff trench above bedrock; interpretation was that the bottom
liner was effective, but that transition zones at cut slopes exposed the
“‘porous™ clay zone; an estimated 100-125 gpm of seepage was estimated.

July-Sept CTL evaluated cutoff alternatives including slurry trench, grouting,

1981 cutoff trench to bedrock and geomembrane lining; recommended
installation of shurry trench cutofT along upstream toe of the embankment
section; and seepage monitoring systems

Jun 1982 Law Engineering evaluated seepage control measures proposed by CTL;
Law Engineering was concerned that the slurry trench cutoff may not be
effective due to possibility of high permeability bedrock exposed on the
west side cut slope; recommended additional testing of bedrock
permeability to evaluate this concern.

July 1982 Law Engineering conducted additional subsurface investigations of the

dam and reservoir foundation. Eight borings and two test pits were
excavated, geotechnical samples of soil and rock were collected and
-tested, and montitoring wells were installed. Tests included field and
laboratory permeability tests, soluble minerals contents of soils, total
dissolved solids in groundwater, and dispersion potential of soils.
Primary interpretation from the study was that seepage was attributed to a
30 feet thick fractured, weathered bedrock zone that underties soil

materials beneath the bottom of the reservoir and is exposed in the cut
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Tabie 1. Hisiory of Atlantic Rim Reservoir

Date Event

slope on the eastern margin of the reservoir. Developed 3 options for
remediation: (1} slurry trench perimeter cutoff, (2) extension of clay soil
liner with enhanced monitoring (“leaky reservoir” option), and (3)
installation of synthetic membrane liner.

August 1982 | Law Engineering in a letter report dated August 3, 1982, recommended
temporary remedial actions for dam safety, including: 1. Collector Drain
- recommended extension and improvements to ditch collector located
about 100 feet downstream from toe of the west and southwest portions
of the embankment; 2. Embankment Toe Drain - installation of latera
drains on about 100-feet centers to connect the embankment toe drain to
the collector drain; 3. Area Grading — areas adjacent to the embankment
graded to direct seepage and runoff to the collection system and prevent
ponding at the toe of the dam; 4. Effluent Monitoring — Installation of a
weir box to measure seepage flow rate and monitoring for any fines
transport; 5. Reservoir Stage Monitoring — to allow comparison of weir
measurements with reservoir levels; and 6. Site Monitoring Program —
measurement of piezometric levels in installed monitoring wells,
reservoir stage, seepage water flowrate, general embankment conditions,
seepage water inspection for fines, and general maintenance of all
instruments on site. Also recommended installation of weather station

: and monitoring of evaporation and precipitation data.

March 1983 | Law Engineering engineer (Mr. David Thompson) conducted a site visit
to discuss monitoring program and results of initial analyses of
groundwater levels and weir discharge measurements. In a letter dated
March 22, 1983, Law Engineering recommended the City “...complete
the construction of the seepage collection and monitoring system and to
continue regular observation and reporting of measurement of site
instruments.” Mr. Thompson noted a “boil” near the south edge of the
northern lateral ditch, approximately 20 feet from the embankment toe,
The letter report stated that *...concentrated seepage may indicate the
commencement of piping, which is a type of internal erosion of the dam
on its foundation which can lead to dam failure.” Significance of the boil
was expressed in a meeting between Mr. Thompson and City engineers
on March 11, 1983. Recommended that city pursue existing plans to
install an impermeable liner in the reservoir as a positive means of
reducing or eliminating the under seepage.

April 1983 In a letter report from Law Engineering to the City of Rawlins dated
April 3, 1983, the engineers noted that monitoring of the boil area
indicated increasing movement of fines (on the order of 35 cubic inches
per day). Law recommended that the city provide means for drainage of
zones of concentrated seepage. Means for draining the reservoir were
discussed with the city engineers.
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APPENDIX B

CONSTRUCTION DOCUMENTATION

B.1 DAM CONSTRUCTION TEST RESULTS
B.2  LINER CONSTRUCTION TEST RESULTS
B.3  SLURRY TRENCH PLAN
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DAM CONSTRUCTION TEST RESULTS
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Sumntary of Field Molsture-Dens ity Tests Performed on Atlantle Rim Reservelr Embankmsant Fill ;
See CTLIThompson (1978) for the specific location of each test. :
Maximbrn Cptimum Field Fletd Relative Water Proctor
Tost Numbar] Denaity Molsture Density Molsture | Compactien Content Numbar Notes .
{PcEF) Contant (%) {PCPH) Gontont (%) (%) Devlation (%}
[ 108.5 17.0 108.0 17.8 98.5 3 3 i
2 109.% 17.0 K] 20.1 98.2 3t 3 ;
3 108.6 170 12.8 18,2 1023 1.2 2 :
4 108, 17.0 106.5 198 87.3 2B 3
5 108, 170 1G65.0 22.6 5.9 5.6 3 Molsture content high )
G 108, 17.0 12.0 182 102.3 1.2 '
7 09.5 7.0 09,0 19.8 89,5 2.8 2 ;
8 111.0 .0 13.0 166 101.8 =04 4 Relost of #5 :
8 114.0 14 8.0 225 o7.3 3.5 4 !
10 119.0 16.0 3.0 187 1018 03 4 .
1 114.0 8.0 11.0 18.1 160.0 [X] 1 .
i2 1110 8.0 116.0 iB.6 103.8 -0.5 4
3 111.0 8.0 1.0 20.3 140.0 1.3 4
4 1.0 180 116.0 173 1038 -1.9 4
5 1.0 180 113.0 19.5 101.8 05 4
[i] 11.0 19.0 107.0 20,6 896.4 1.8 4 '
7 120 16.5 08.0 7.1 87.3 0.6 4 .
8 120 18.5 113.0 74 100.9 0.9 [
9 1120 165 110.0 8.6 88.2 2.1 5
20 $12.0 186 112.0 4.1 100.0 2.4 & Moisture content low
21 112.0 18,6 14.0 9.0 98.1 25 5 |
22 20 6.5 110 171 98.1 0.8 & Retest of #20
22 2.0 8.8 12.0 18.3 00.0 1.8 5 *
24 108.5 7.0 2.0 18.2 023 1.2 3
26 t12.0 8.8 20 18.8 00.0 2.4 B
26 1095 ir.0 £8.0 1848 g8.8 i 3
27 1005 7.0 07.0 218 9.7 43 3
28 20.0 150 1170 184 87.5 34 2
29 20.0 13.0 08.0 21,5 0.0 8.6 2 Denstly jow
30 20.0 13.0 112.0 4 £33 24 A :
X 2040 13.0 118.0 3 88,7 2.3 2 Refost of #20 ]
1 200 13.0 1150 .2 55.8 3.2 2 Sand cone totast of #29 :
32 11.0 12.0 120 8.5 1002 0.5 - 4 .
33 111.0 18.0 120 18.2 1009 02 4 .
M 1110 1.0 12.0 186 100.9 4.4 4 H
35 12,0 g5 116.0 15.1 103.6 14 5 :
38 2.0 6.5 16,0 153 103.6 -1.2 5 !
a7 2.0 6.5 140 i5.6 101.8 -0.8 5
a8 0 10.0 1140 7.1 1027 -1.9 4
39 20.0 13.0 117.0 6.1 97.5 3.4 2 i
40 120.0 13.0 124.0 3.0 103.3 0.0 2 :
41 1200 30 114.0 14.3 95.0 13 2
42 1200 3. 120.0 125 100.0 0.6 2
43 1208 3.0 1180 i8.7 05.2 0.7 2
44 108.5 70 1130 17.0 103.2 0.0 3
45 112.0 8.5 114.0 4 101.8 1.8 B
48 200 13.0 $18.0 2 99.2 2.2
47 1180 13.5 120 0 0a.6 4.5 f
48 116.0 13.8 120.0 K 103.4 -1.8 €
49 1120 i6.5 1130 177 100.8 1.2 5
50 1120 16.6 1138 17.3 100.9 048 5 i
51 1120 6.5 110.8 20,0 8.2 38 5 :
52 112.0 6.5 .G 18.5 102.7 20
&3 1120 8.5 .0 16.8 103.6 03
54 112.0 16.5 4.0 7.8 101.8 14
&6 112.0 165 116.0 8.7 103.6 82 5
86 112.0 185 112.0 8.2 100.0 -0.3 ]
57 11.0 18.0 112.0 1941 100.9 a1 4
5B 120 16858 110.0 19.3 28,2 2.8 B
2] 120 16.5 03.0 1e.8 920 3.3 ] Density low
[1t] 112.0 165 7.0 15.2 1045 -1.8 5
61 11268 185 540 7.3 102.7 08 []
62 112.0 185 1140 8.2 1018 2.7 ]
63 1120 185 1140 7.1 101.8 0.6 [
&4 112.0 18.5 08,0 4.0 #7.3 0.6 [
B85 20 16.5 100 3.5 106.3 -30 5 iMolsIure contept Low
€8 140 18.0 11.0 14.5 974 -1.6 8
&7 120 16.5 0D.0 193 §7.3 .28 5 Retest of #59
88 1140 16.0 5.0 . 1009 2 B
i3] 1140 18.0 30 i78 29.1 KD 3
70 1120 16.6 2.0 15.9 100.0 0.6 L {Retest of #85
il 1140 16.0 112.0 185 98.2 25 a
72 140 16.| 118.0 18 103.5 01 B
73 140 16.| 115.0 18.2 100.9 22 8
74 4.0 1B 114.0 170 1€0.0 10 8
16 114.0 164 112,0 184 28,2 24 8
76 1080 i85 108.0 213 981 238 7
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Maximum | Optimum Field Fletd Relative Water Proctor
Test Numboer| Densily Molsture Density Molsture | Compaction Content Number Notes
(PCF) | Content(%)| (POF) | Content() o) Devlation {%)
a7 114.0 16.0 1130 8.2 981 0.2 8
it 114.0 16.0 118.0 154 101.8 0.6 8
78 114.0 16.0 4.0 17.8 400.0 18 8
80 1i4.0 180 114.0 7.2 100.0 1.2 B
a1 4.0 6.0 110.0 10.7 98.5 3.7 8
82 4.0 8.0 111.0 B.O a7.4 20 B
83 14.0 8.0 18.0 5.2 1044 -0.8 8
84 109.0 1B.5 08.0 8.3 59.1 -0.2 8
86 1140 18.0 18.0 15.7 103.5 0.3 8
86 1140 18.0 12.0 17.7 882 1.7 8
a7 114 1840 17.0 15.8 102.68 0.2 8
88 1344 16.0 13.0 17.3 881 1.2 8
88 109.( B.5 108.6 20.8 96.1 2.3 T
90 1140 8.0 2.0 5.9 28.2 -0.1 B
91 114.0 6.0 11.0 18.8 74 0.8
92 114.0 18.0 114.0 178 100.0 18
83 114.0 18.0 116.0 18.0 40.9 2.8 8
94 108.0 iB.5 108.0 20.56 881 20 Fi
85 114.0 180 111.0 7.2 074 1.2 [
4 109.0 8.5 1056.0 18.4 86.3 0.9 7
o7 108.0 8.6 1080 19.3 100.0 0.8 7
o8 4.0 16.0 115.0 164 1009 04 8
99 Fi4.0 16.0 113.0 ire 89.4 19 [:]
100 $14.0 18.0 1.0 18.2 97 4 2.2 8
101 114.0 18.0 1.0 18.3 874 23 8
02 114.0 16.0 113.0 14.8 594 -1.2 g Molsture confenl inadequate
03 1200 13.0 23 1035 102.5 2.6 2 |MOIsture content inadequate
04 20.0 13.0 19. ic8 99.2 2.2 2
105 200 13.0 21.0 88 100.8 4.1 2 |Moiste content inad t
108 20.0 13.0 118.0 6.2 98.3 3.2 2
107 120.0 13.0 120.0 144 100.0 14 2
108 ~120.0 13.0 23.0 124 102.5 -0.8 2
108 114.0 180 120 184 98.2 24 8
110 120.0 3.0 15.0 13,8 95.8 08 2 Retesl of #1056
1 120.0 13.0 149.0 168.0 88.2 3.0 2
y 20.0 13.0 22.0 12,2 1017 =0.8 2
113 120.0 3.0 21.0 12,1 1008 4.9 2
114 1200 3n 24.0 8.9 103.3 -3 2 Inadequale
115 1200 3.0 12140 143 008 1.7 2
118 114.0 80 11B.0 8.2 04.4 5.8 8 Molsture content low
147 120.0 13.0 123.0 13.5 02.5 0.6 2
118 1208 3.0 i21.0 13.8 00.8 0.8 2
19 09.0 i85 110,60 20,2 1009 1.7 7
20 200 3.0 121.0 116 100.8 «1.4 2z
21 20,0 13.0 1134 4.2 #4.5 1.2 2
122 200 13.0 12z2.0 3.7 16t.7 0.1 2
123 1140 16.0 1120 164 8.2 04 8 Relest of #1168
124 12040 13.0 1180 14.3 99.2 13 2
25 i14.0 18.0 16,0 740 1006 10 8
26 114,0 16.0 0.0 211 958 5.1 8
127 114.0 18.0 17.0 16.7 162.6 0.7 8
128 114.0 6.0 14.0 6.6 100.0 0.8 8
129 1200 3.0 117.0 15 a7.5 =15 2
139 114.0 16.0 1120 7.8 882 i3 8
131 114.0 16,0 112.0 5.7 982 0.3 8
13z 140 16.0 1130 174 99.1 14 []
33 200 3.0 118.0 13.5 98.3 0.5 2
34 20.0 30 120.0 1.6 1000 =14 2
35 20.0 34 9.0 137 99.2 Q.7 2
138 120.0 2.8 176 15.0 874 2.0 2
137 20,0 130 15 16.3 958 33 2
138 i4.0 16.0 138 18.1 881 21 [i]
128 1200 13.0 200 15.0 1000 2.0 2
140 14.0 16.0 1120 20.2 $8.2 4.2 8
41 20.0 13.0 1278 13.8 105.8 0.8 2
43 200 13.0 118.0 16,2 48,3 2.2 2
44 116.0 135 108.0 4.3 914 0.8 L] Faliing test, not mentioned In reperd
146 114.0 18,0 13.0 7.8 89.1 1.8 8
148 118.0 135 16.0 14.3 98.1 0.8 8 Ratost of #144
147 1140 16.0 12.0 16.1 96.2 0.1 )
148 1200 13.0 118.0 14.4 283 14 2
148 1200 13,0 1180 14,8 983 1.8 2
150 1140 8.0 111.0 19.2 874 3.2 £
151 20.0 3.0 119.0 16.1 a2 2. .
162 12.0 185 110.0 19.3 08.2 2.8 §
153 14.6 16.0 1120 3.1 BB.2 2. 8
154 114.0 16.0 1150 8.5 1009 ).5 8
166 114.0 180 1150 6.8 100.8 0.8 a Retesl of #102
156 114.0 16.0 i11.0 8.6 974 26 8
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Maximum Optimum Fiold Fiold Ralative Water Proctor
Tast Number] Density Maolsture Dansity Molsture | Compaction Contsit Neamb Notes
{PCF} | Gontent(%)| (PCF) | Gontont{%) %) Devlatlon (s5y| "omOer
157 1120 18,5 113.0 174 1008 1.0 5
158 112.0 16.6 110.0 20.3 $8.2 3.8 5
159 1120 5.5 112.0 X 1000 2.6 5
180 1120 6.5 1100 182 g98.2 1.7 5
181 f14.0 64 115.0 .7 100.9 4.3 g
62 114.0 8.0 1130 5.2 98.1 0.8 B
183 114.0 6.0 118.0 4.3 108.5 1.7 3
164 1140 8.0 116.0 6.6 160.8 0.5 ]
185 114.0 18.0 112.0 6.7 28,2 0.7 :]
[3) 114.0 16.0 118.0 3.8 101.8 2.1 i
67 114.0 18.9 14.0 18.3 100.0 23 8
68 4.0 16.0 113.0 7.8 89.1 10 g
69 114.0 16.0 1110 0.3 874 3.6 [+
70 114.0 6.0 1150 6.8 100.9 08 8
71 114.0 6.0 1170 1.8 1026 1.9 ]
172 114.0 60 1130 1641 89,1 .1 ;]
173 1140 16.0 113.0 18.7 98.1 27 B
174 14,0 164 e 7.0 974 0 []
175 114 16. 116.0 41 101.8 -1.8 B
78 14.0 6. 1100 6.8 98.5 09 8
77 114.0 6.0 115.0 148 100,89 -1, g
78 114.0 6.0 114.0 16.4 106.0 0.4 B
19 114.0 18.0 118.0 16,2 103.5 (! B
180 114.0 18,0 118.0 5.1 03.5 -0.9 B
hLiil 114.0 8.0 117.0 14.0 02.8 2.0 8
182 114,0 6.0 210 13.9 106.1 241 8
183 14.0 18.0 150 169 100.9 0.8 8
184 4.0 16.0 8.0 159 103.5 -0.1 8
185 4.0 18.0 1210 13.9 106.1 -2,1 8
188 114.0 160 114.0 14.0 400.0 =20 8
187 4.0 16.0 Hig 17.7 97.4 17 ]
188 4.0 18,0 121.0 5.4 1061 -08 8
189 4.0 8.0 14.6 8.5 100.0 2.5 8
5] 1200 3.0 20,00 5.6 1000 28 2
4] 1200 3.0 19.0 154 p.2 24 2
a2 114.0 16.0 16.0 161 1o01.8 0.9 8
193 114.0 18.0 18.0 14.3 035 -1.7 8
194 114.0 8.0 114.0 18.5 100.0 0.6 8
185 120.0 3.0 1200 136 100.0 2.6 2
196 114.0 6.0 1170 167 102.8 0.3 ]
197 1200 130 1230 0.8 102.6 -2.2 2
188 200 13.0 220 4.3 101.7 1.3 2
199 114.0 16.0 30 8.3 £9.1 0.3 8
200 4.0 18.0 118.0 15.9 101.8 -0.1 a
20% 14.0 160 210 164 106.1 0.4 8
202 140 180 1180 16.3 163.5 0.3 B
203 114.0 160 150 17.3 1008 1.3 B
204 114.0 16.4 116.0 60 101.8 00 B
205 120.0 13, 125.0 4.5 1042 i5 2
208 120.0 13 122.0 123 101.7 £7 2
207 20.0 3.0 123.0 10.7 102.56 -23 2
208 J6.0 3.8 121.0 18.7 104.3 2.2 [+]
209 14.0 5.0 116.0 14.9 101.8 =11 8
210 120.0 3.0 1220 11.8 01.7 -1 2
211 120,0 2.0 1210 18.3 0.8 3.3 2
212 40 16.0 118.0 16,4 103.5 08 ]
213 20.0 13.0 22.0 2.3 0.7 -8.7 2
214 110 180 6.0 14.7 1.8 -1.3 [
215 114.0 16.0 8.0 i8.8 03,6 0.0 8
6 114.0 18.0 4.0 7.4 100.0 14 8
217 1140 180 4.0 17.4 100.0 14 8
218 12040 13.0 127.0 11.8 1068 -14 2
218 114.8 8.0 110 6.2 g7 0.2 8
220 114.0 16.0 1140 4.2 100.0 -1.8 8
221 1i4.0 i8.0 116.0 16.5 0.8 0.5 8
222 114.0 16.0 116.0 4.1 01,8 19 3] Molsture content low
223 120.0 13.0 147.0 13.0 87.5 a0 2 Moisture condent high
224 120.0 13.0 122.0 104 101.7 -28 2
226 120.0 13.0 118.0 17.e 86.7 4.9 2
226 08,0 18.5 109.0 19.2 100.0 0.7 7
227 108.0 185 940 22.6 B5.2 49 7 Falling lest, not meniioned in report
228 114.0 8.0 115.0 7.9 100.9 18 &
228 114.0 6.0 11.0 46 874 =14 8
230 120.0 130 21.0 152 100.8 2.2 2
231 100.0 18.5 07.0 221 98.2 3.6 7
232 109.0 185 110 8.3 10¢.8 08 7 Retest of #227
233 120.0 13.0 210 12.8 100.8 -0.5 2
234 120,0 13.0 1189 13.0 99,2 00 2 IMuIslure content low
235 114.0 16.0 114.0 175 100.0 15 8
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Maximum | Optimum Fleld Field Relative Water Proctor
Test Number| Density Molsture Density Moisture |Gompaction| Content Number Notes
(FCF) [Content(%){ (PCF) | Content %) ) Deviation #5)] "

236 20.0 13.0 125.0 9.6 104.2 -34 2 Ealling test, not mentioned In report
237 20.0 3.0 121.0 4 100.8 -18 2
238 20.0 340 1230 x:] 102.5 0.8 2
239 1200 34 21.0 150 100.8 2.0 2
240 145 8.0 1110 4.8 9.4 ~1.4 [:
241 114.0 160 1170 17.6 1028 1.8 B

42 1140 18.0 120 i8.4 98.2 2.4 B

43 11440 16,0 170 i44 102.6 KT ]
244 20,0 13.0 23.0 12.8 1025 . 2 Refost of #2368
245 4.0 6.0 113.0 B.1 99.1 0.1 8
248 200 13.0 121.0 3.5 1008 0.5 2
247 1440 160 1140 16.2 100.0 0.2 B
248 1140 18.0 108.0 11, 93.0 4.9 i3 Falfing test, not mentioned n report
248 1140 18.0 114.0 14E 100.0 -1.2 iJ
250 114, 160 114.0 18, 00.0 0, Retest of 248
251 114, 180 114, 8.9 60.0 .5 ]
252 114.£ 16.0 121 17.2 06.1 y: 8
283 114.0 5.0 107.C 19.3 a3.9 33 8 Densily fow
254 114.0 8.0 110.0 18.1 9B.5 2.1 3
255 114.0 16.0 111.0 17.9 o974 1@ [
256 114.0 1B.0 116,0 13.7 100.8 2.3 i Molsture content low
257 1140 8.0 109.| 19.6 85,6 3.6 8
258 114.0 6.0 113, 17.2 8914 1.2 )
258 14.0 8.0 112, 18.7 8.2 2.7 8
280 4.0 6.0 0 2.0 574 3.0 8 Retost of #256
251 4.0 [T0) 50 7.6 160.9 1.6 8 Retest of #253
262 114.0 8.0 04.0 4.1 o1.2 -1.9 8 Fill doss nol meel spacificalions, removed
263 114.0 5.0 116.0 8.3 101.8 23
264 1140 160 116.0 7 160.9 1.7
265 114.0 164 1200 16.1 1083 2.1
288 114.0 160 110 18.4 974 1
287 4.0 16.0 09.0 21.0 g6 8 .0 ]
2688 114.0 3.0 4.0 184 100.0 4 8
289 114.0 6.0 118.0 46 1038 -1.4 8
270 14.0 8.0 119.0 5.9 1044 -0.1 ]
241 1140 8.0 1160 18.5 1018 0.5 8
272 114.0 16.0 1130 155 891 0.5 8
273 $14.0 16, 1120 57 68.2 -0.3 B
274 4.0 164 118: 64 1018 0.4 B
275 14.0 16 114; 7.5 100.0 5 B
178 114.0 168.0 117, 8.5 102.8 3.5 B
277 14.0 16.9 113 19.2 99.1 32 B
278 140 16.0 1128 18.2 98,2 2.2 [:]
279 4.0 18.0 112.0 158 98.2 -04 ]
280 114.0 18.0 118.0 14.8 104.4 -1.4 8
281 3114.0 18.0 117.0 154 102,6 -0.6
282 i18.0 13,5 123.0 11.9 105,0 -1.6
283 116.0 1356 121.0 13.8 1043 2.0 ]
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APPENDIX B.2

LINER CONSTRUCTION TEST RESULTS
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SAMPLE DESCRIPTION

8

TEST PIT NO.
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COMPACTION TEST PROCEDURE
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INDEX :
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COMPACTION TEST RESULTS
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CURVE NUMBER

MAXIMUM DRY DENMSITY: -

PCF

OPTIMUM MOISTURE CONTENT:

% DRY WEIGHT
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SAMPLE DESCRIPTION
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CURVE NUMBER

MAXIMUM DRY DENSITY:

109

138 PGF

OPTIMUM MOISTURE CONTENT:

— 175 o, DRY WEIGHT

130 #

szsg

A .

¥

f
i

)
3
i

-k
¥
v

DENSITY - PCF

HE - i S S

DRY

110

105 §

' MOISTURE CONTENT - %

. CLAY, SLIGHTLY SILTY, SLIGHTLY SANDY, SULFATES, BROWN
SAMPLE DESCRIPTION :

LOGATION _ WEST HALF OF PDNDI_NG_ AREA FOR ATLANTIC RIM RESERVOIR

COMPACTION TEST PROCEDURE ___ASTM D 698-70, METHOD .'A'.
24.8

LIGUID LiMIT _.iz’_'f_______% ' ' PLASTICITY INDEX
GRAVEL

%
% SaND __ 11 o SWLT. & CLAY _ 8% %

'COMPACTION - TEST RESULTS

JOB NO, 7170
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CURVE NUMBER

MAXIMUM DRY DENSITY:
133 : : O il : PCF
' ) OPTIMUM MOISTURE CONTENT:

i3:5 %, DRY WEIGHT

130

R el 3 PR ] R DGR EE T =3 Lot e

B )
H "
25 § o ]
I.. . R ;.-' ‘F
e 2 H i
w B :
120 kot

K H B 1 .
4 i - - B

. 1 TS o A A
H ¢ « = ¢ .
-ML.““;, w B et
3 a . ' ¥ H
.-nv«%nm-.-{--.nw.s:.n + e E,
X B i H H

iy DESTI araoie Abe] ]P  T Ce 2 TRE

DRY . DENSITY ~
&

el

1o

0y
E
H
A
B

o¢ Smemtimaedeede s e

105

A TR A b St

100

1 ey
- AR b

Fl
i Yo e

w0
L4 ] . '
Q ;;.-e'-.—.—.w v»:.~:.'u.f.-,,v-«-»-,.,:"-.;wr T £ «.-.-:.-_-.4,--:..‘::e<-.~.u-f. P S SR

s 18 18 20 25 30
MOISTURE CONTENT - % |

SAMPLE DESCRIPTION _CLAY, VERY SANDY, SILTY, BROWN (CL)

LocaTioN __TP73

COMPACTION -TEST PROGEDURE ASTM D 698-70, METHOD 'A’
12.0

LIQUID LT 26886 o : PLASTICITY INDEX . %
GRAVEL o, SAND ___ 35 _ o SILT & CLAY __ 9% o

COMPACTION TEST RESULTS

JOB NO. 7170
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CURVE NUMBER 7

MAXIMUM DRY DENSITY:

i20 PCF

138

OPTIMUM MOISTURE CONTENT:
13.5

% DRY WEIGHT

1

30 §

125 |

PCF

120 o -ood

Hs

DENSITY -

" DRY

[ILR
105

R

15 20 25
MOISTURE CONTENT ~ % ’

CLAY, VERY SANDY, SILTY, SULFATES, BROWN (CL)

" SAMPLE  DESCRIPTION

Locarion _ 'P-1
1
COMPACTION TEST PROCEDURE ___ ASTM D 698770, METHOD ‘A’

LiouID LiMIT ___26:3 o PLASTICITY INDEX _ 1Z-2 %
GRAVEL . % saNo 35 % SILT & cLAY _ 65 o

COMPACTION TEST RESULTS

JOB .NO. 7170
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APPENDIX B.3

SLURRY TRENCH PLAN
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APPENDIX C

GEOTECHNICAL INVESTIGATIONS

C.1  CTL/THOMPSON BORING LOGS - 1980 AND 1981
C.2  GANNEet FLEMING TesT PiT LOGS - 2006




APPENDIX C.1

CTL/THOMPSON BORING LOGS - 1980 AND 1981




ATLANTIC RIM RESERVO[R
R 8, WY

AWLK WYORING
1G4 OF GDE|
AND BEEPAG!
/ THORPSON, INC.

& E
-




LEGEND
!55! FILL, CLAY, SANDY, VERY STIFF, MOIST, BROWN, DARK—BROWN

' CLAY, SLIGHTLY SANDY TO VERY SANDY, WITH LENSES OF CLAYEY SAND, SOFT
é TO VERY STIFF, MDIST TO VERY MOIST, BROWN, DARK BROWN (CL, CH)

SAND, CLAYEY WITH LENSES OF SANDY CLAY, SOFT TO STIFF, VERY MOIST
TO WET, FINE TO COARSE GRAIN SIZES, TAN, BROWN (SC, SP-SG)

|
SAND, SILTY, WITH LENSES OF SAaNDY CLAY, MEDIL'J}}{I?\D_EN

=) S

WET, FINE TO CDARSE GRAIN SIZES, BROWN (SM, SP-

NN

WEATHERED BEDROCK, CLAYSTONE, SILTY, SANDY, MEDIUM HARD, MOIST TO
VERY MDIST, OCCASIONAL ROOTS, BROWN, GRAY~-BROWN

BEDROCK CLAYSTONE, OCCASIONAL  SANDSTONE LENSES, SLIGHTLY SILTY TO SILTY,
MEQIUM HARD TO VERY HARD,. MDIST TD VERY. MOIST, BLOCKY, SULFATES AND - .
SOLUBLE SALTS, BROWN, GRAY~BROWN, DARK GRAY-BROWN

PEDROCK SANDSTONE, CLAYEY, SILTY, HARD TO VERY HARD, DRY TO
SLIGHTLY MAIST, TAN

- B8

DRIVE SAMPLE. THE SUMBOL 20712 INDICATES THAT 20 BlL0WS OF A 140-LB.
HAMMER .FALL ING 30 INCHES WERE REGUIRED TO DRIVE A 2,5 INCH 0,D.
SAMPLER 12 INCHES,

ORIVE SAMPLE. THE SYMBOL 16712 INDICATES THAT 16 BLOWS OF A 140-LB.
HAMMER FALLING 30 INCHES WERE REQUIRED TO DRIVE A 2.0 INCH D.D.
SAMPLER 12 INCHES.,

NOTES:, ,
» EXPLDRATORY BORINGS WERE DRILLED AUG. 5¢£6,. 1980; 5/5,7,8,%9 & 6/17,

1981 USING A 4~INCH DIAMETER CONTINUOUS FLIGHT POWER AUGER. EXPLORATORY

BORINGS WERE DRILLED MAY 19, 20, AND 21, 1981 USING A POST—HOLE AUGER.
2. THESE LOGS ARE SUBJECT TO THE EXPLANATIONS, LIMITATIONS AND CONCLUSIONS

AS CONTAINED IN THIS REPORT,
3. ELEVATIONS OF BORINGS OBTAINED By SURVEYING FROM KNOWN PHYSICAL FEATURES ON DAM
4. WC INDICATES NATURAL MOISTURE CONTENT (%)
DD INDICATES DRY DENSITY (PCF)
—~200 INDICATES PERCENT PASSING THE NO. 200 SIEVE
PL INDICATES PLASTICITY INDEX {%)
LL. INDICATES LIQUID LIMIT (%)
UC INDICATES UNCONFINED COMPRESSIVE STRENGTH (PSE)
SS INDICATES SOLUBLE SULFATES (pPM)
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APPENDIX C.2

GANNETT FLEMING TEST PIT LOGS - 2004
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Approximate éﬁcale: | inch = 1600 feet

Proposed Test Pit Locations




T I | I—— 1 —— | 1

Daile Started: 05-24-06 TEST PIT LOG Test Pit No.; 3
Date Finished: 05-24-06 [@ E“““Ett Flemil!g Sheet 1 of 1
Total Depth of Pit: 10.0 FL. ENGINEERS AND PLANNERS Line & Stalion: -
Inspector: Jessica Humble, EIT, GIT | Project: City of Rawlins - Affanlic Rim Clay Liner Borrow Cffsel: -
Photographic Log:  YesO3 No®| Excavation Conlraclor: A & D OilField Dozers, Inc. N Coordinate:
Groundwater Observations Operator: Wade Burichka E Coordinate:
Not Encountered Excavation Equipment: CAT E200B Surface Elevation:7198.0 Fi.
D(,e::t:t)h Smpie Legend Description of Materials Remarks
0 '; ; ; ’/ Lean clay with sand, residual, brown, moist, medigm plasticity, medium dry 6" - 2 Considerable o
L strength, % dispersion = 25 conceniration of evaporiles
10- 20 B-3
A
2.5 < ¢ < I'Thin lerses of clay containing evaporites throughout 2.5
7 7 | Maisiure content = 10.2%
e
T
5 Vv ey g
LAV g
V¥ s
IV A
S S »
7.5 Yy, 7.5
;S s
T v
1 S Ei 7188.0" 10
Bottom of Tesl Pit = 10,0 Feat
12.5 -12.5
15 - — 15
17.5 F17.5
20 - - 20
22.5 - 225
25 1 — 25
27.6 7 — 27.5
30 30
32.5 1 ~32.5
35+ - 35
Remarks:




Test Pit No.: 4

Date Slared: 05-24-06 TEST PIT LOG
Date Finished: 05-24-06 ﬁ Eun“ett Fleming Sheat 1 of 1
Total Depth of Pil: 10.0 Ft. I—] ENGINEERS AND PLANNERS Line & Station: -
Inspector: Jessica Humble, EIT, GIT | Project: Ciy of Rawlins - Aflanlic Rim Clay Liner Borrow Offset: -
Photographic Log:  Yes[d No & Excavation Contractor: A & D QilField Dozers, inc. N Coordinate:
Groundwater Observations Operator: Wade Burichka E Coordinate:
Not Encountered Excavation Equipment: CAT E200B Surface Elevation:7208.0 Ft.
D(i:?;h Smple Legend Descriplion of Materizals Remarks
¢ g ; ;, ", Sandy silty clay, residual, brown, moist, medium plasticily, medium dry 1' - 8' Considerable 0
P strength concentration of evaporites
VAV ey,
2.5 : : ; ; Thin ienses of clay conlaining evaporites throughout — 2.5
A
¥ # ~ 7 |Water content = 10.5%
5 4.0- 5.0 B-4A e, .
vy
< </ {Maximum Dry Densily = 117.5 pof, OMC = 12%
Vs
8.0- &0 B-4B s
7.5 7.5
- VY
P
Ve
10 V¥ 7 s s El 7198.0° 10
Boltom of Tes! Pit = 10.0 Fest
125 125
15 - 15
17.5 —17.5
20 I~ 20
22,5 - 22.5
25 29
27.5 —27.5
35 - 30
3254 —32.5
35 r 35

Remarks;




APPENDIX D

LABORATORY TEST RESULTS

D.1  CTL/THOMPSON - 1980 AND 1981
D.2  GANNET FLEMING - 2006




APPENDIX D.1

CTL/THOMPSON - 1980 AND 1981
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GRADATICN TEST RESULTS

JOB NO, 7i70
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WWC Engineering Terracon
Atlantic Rim & Peaking #2 Test Pit Samples
Terracon Project No, 24061081

Atlantic Rim, TR-3 @ 1.2

ASTM D422 Sieve Analysis pius Hvdrometer

Descrintion Date Deliverad Sieve Size Fercent Pagsing
TP @ 1-2 06/G21)8 na. 10 100
no. 20 a3
no. 40 94
no. 100 a7
no. 200 80.2
0.041 mm 33.6
0.030 rmm 30.9
0.019 mm 30.0
0.011 mm 282
{.008 mm 2583
0.006 mm 254
0.003 mim 17.3
£.002 mm 8.2

ASTM D4224 Double Hydrometer

Bescriviion Date Deliverad Sizve Size Percent Passing
mP-2@1-2 06/02/06 0.051 mm 10.4
0.036 mm 194
0.023 mm 11.6
3.013 mm 7.7
0.0410 mm 77
0.007 mm 77
0.003 mm 3.9
0.002 mm_ 1.8

ASTM D4221 Percent Dispersion

%aDisparsion = % passing 5 - um in ASTM D4221 x 100
% passing 5 - pmin ASTM D422

%Dispersion = 5.84 x 100 = 25.06% As delivered moisture content: 10.2%
23.30

ASTM D4318 Plasticity Index

Liquid Limit: 34
Ptastic Limit: 16

Plasticity indzx; 18




HEEE FraCon 1505 01 Happy deck Fovs
: ASTN D42z Cheyanne, Wyoming 52001

CONSULTANTS, INC. {307) 632-9224 FAX, [307) 535-5756

CLIENT: WWC Enginsering

PROJECT; Allantic Rim & Peaking 7 Test Pit Samoles

PROJECT LOCATION:  Rawiins, Wyoming DATE: Juna 21, 2006
SAMPLE LOCATION: TES @ 1-2 PROJ. NC: 24061081

100 et o o
i ' ! - | :
H i T : !
; S, i
8¢ ; i ! b ) : .
i ; ; i 1|15
T il ! I
70 : : 1 K i b
== i } j i : HIE H i
. H | i ] 1R
- : * T T
i 1 : L T
H H § ¥ H i H H
= g0 : : i
3] : : 1 i
2 i \ | ;
b i H i
mo i . i :
w & H - —
=~ : —r— ’
P ; ; | i
i i 1 H
P €
LB g : e, L XN
H i i 4 i
l i : LAy
H H 1 Pt N
i 20 l ! i : | i
i : H i
] L i
E i; I i ; i 3 : : A
H io ¥ [ i H : =,
; f : %
; : - : % -
o i | H i i i

100,060 10,0090 1.000 0.100 0.0140 G.o01
GRAIN SIZE N MILLIMETERS {mmj

CATION.

TP-2 @ 1-2°

SAMPLE LOCATION

TP-3@ §-2' 2.000 0.060 0.049 6.002 0.0 19,8 56.9 z2.a

— H

REMARKS: NR: DENOTES ROT REPDRTED DATA NY: DENOTES NO VALUE




WWC Engineering
Atlantic Rim & Peaking #2 Test Pit Sampies
Terracon Project No. 24061081

Atlaniic Rim. TP-4 @ 6-8'

ASTM D422 Sieve Analvsis nius Hvdrometer -

Dascrintion
TP-4 @ 6-8'

ASTM D4318 Plasticity Index

Daie Delivered

Liquid Limit; 24
Plastic Limit: 18

Plasticity Index: 8

Sieve Size

3/8"
no. 4
ng, 10
ne. 20
no. 40
ne. 100
na. 200
0.044 mm
0.032 mm
0.020 mm
0.012 mm
0.009 mm
0.008 mm
0.003 mm
0.082 mm

1k

U

Fracon

{

Perceni Passing

100
a9
83
86
80
69
87.4
52.7
49.86
46.5
41.8
38.7
35.6
204
13.9




=
1@??32 . n 1303 Oid Huppy Jack Road
! : et ASTM D422 Chsyenne, Wyaming 82001

CONSULTANTE, INC. (307} 632.8224 FAX [307) 6255758

—

CLIENT: YWWC Engineering

PROJECT: Allantic Rim & Peaking 7 Tes! Pil Samples
PROJECT LOGATION:  Rawlins, Wyoming DATE: June 21, 2008
SAMPLE LOCATION: TF4 & 8-8 PRO.J. ND: 24061081

- g
i
i
i
!
100 L T — T ~ 1
ol i i 5
90 : — e e :
i i y i P i{ii i ] ;
I H i H I | i i iy ! i
; i RN IR ]
80 - T ; ;
i : g ! ! !
0|l i
10 %
- : - o -
T { i i M il
g &0 i : ¥ I 3 i i
L ° : H I f k
= S - : !
> T HAR =1
& i %, | i
i I ] i W
g i i ! I t P e
i i ] i b
5 | i i AN .
; z ! i ' é H i l E !
H Q : H : : \!_ﬂ‘-_ ! L
R T SRl RNl
Poop : : - : i
: : i i P
i : i : i "\. o
20 ; : : t :
‘ i ! it ‘ '
i a 1 %
10 ' i o : i
E , e R
: T T
o Ll . Ik : 1] i 1N H
100.060 10.000 1.500 0.100 0040 0,001
GRAIN SIZE IN MILLIMETERS (mm)

TP-4 @ 6-8' Sandy Silty Clay (CL-ML) 10.9 24 6

SAMPLELOCS

TP-4 @ 6-8' §.500 G.082 0.003 4.0 £1.6 24,2

REWARKS: NR: DENOTES NOT REPORTED DATA NV: DENOTES NO VALUE




LABORATORY COMPACTION CHARACTERISTICS OF SOIL _Eg.@rg’aaaﬂﬁ
Report Number: 240510581 0001

X - 1805 Qg Happy Jask Road
e : Jung 2. 200 .

Service Date: hung 2. 2006 Crzyenne, VWyoming 87004
{307 G32-9274

C*  t: WWC Enginzering Report Date: June 27, 2008
511 Skyline Rd Project: Atlantic Rim Test Pit Sampies
Laramis WY 2071 Souih of Rawlins
' Rawling, WY
Project Number: 24051081
Material Information Sample Information
Contractor: WWC Engineering Sampled By: Leather L. Rogers
Source of Material; Atianic Rim Sample Location;  TP-4@ 6-8
Proposed Use; _
uscs: - CL-mL Sample Description: Sandy Silty Clay
Laboratory Test Data Result Specifications
Tesi Prozedure; ASTM DEYB-81 Liquit_i Lir.ni*:: 24
Test Method: Method A Plastic Limit: 18
Sample Preparation: Wat Praparation Piasticlty index: 6
Rammer Type: Mech. Rammsr % Passing #200: 57.4
Mendrourn Dry Unii Waight, pof $17.5 % Passing #40: 8c.0

Optimum: Water Content, %: 12.0

Moisture Density Relations
Zerp Air Voids Curve for assumed speclfic gravity 2,63

1w t ' f
LV SN S
i - ""‘“"‘u_\ i i
i u'/ RNMEA
P LT INT Y
£ 5 -
g £ 11 \\ k’-
N
L)
: Y
Y
"z
" -l i i = n " L3 2] W "

Hotsture Coert (3%}

Services-0btain 2 sample of reated subgrade at the project site and return it to the laboratory. Laboratory test data is
performed by Terracon in substantiat accordance with ASTM D 4318, Liguid Limit, Plastic Limit, and Plasticity Indax
of Soils; ASTHM D 1140, Amount of Soils Finer than the No. 200 Sieve; and ASTM D 422, Partical Size Analysis of
Soils,

Raport Disiribution Terracon Rep: Leather L. Rogers

{95 WD Enginegnng .4‘.{
e Heviewsd by: M %%9

Brenl F Wilkias
Deparlmen: Manager |
The tesls werz parformied in penaral accordance witr anplizabis ASTI, AASHTS, or 007 isst methads. This report 15 exclusively for the uss o ths glisne
irgdicatad above anc shall no! be reproducst except in ful witnouw the written congenl of nur compeny,. Tes! resulis transmlied hersin zie nly soplizanis

i tne aclua: sampiss ested 2! tne locationis) raferenced and ars a5 necsssaily Indicalive of the ororettize of othes apparenty similar 57 idaniizal
maiEnpzis,

uwr

Fage 5 ol

TR ey ey




Erracin
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WWC Engineering
Atlantic Rim & Peaking ¥2 Test Pit Sampies
Terracon Project No. 2406108

Atlantic Rim. TP-4 @ 4-5°

As delivered moisiure content: 10.89%

Peaking #2. TP-5 @ 8-10°

As delivered moisiure conlent: 37%

Peaking #2, TP-6 @ 2-3’

ABTM D422 Sieve Analvsis

Descrintion Date Delivered Sieve Size Percani Passing
TP-6 @ 2-3' 06/02/08 2" 100
11/2" a5
1™ 87
/4" &2
ra 75
378" 71
no. 4 G3
no. 16 - 57
no, 20 53
no. 40 48
na. 100 27

no. 200 132




APPENDIX E

OBSERVATION WELL MEASUREMENTS




1980

DATE 11714 11717 11718 12/5 12712 12718 12722 12,29
WATER RES-~
SURFACE ERVOIR [ FILLING
ELEVATION EMETY BEGAN 7198.0 | 7206.2 7208.2 | 7209.2 7210.0 }7210.2
1 7182.3 7181.8 DRY DRY DRY DRY DRY
2 PRY DRY DRY DRY DRY DRY LRY
3 DRY DRY DRY DRY DRY DRY DRY
il
4 7195.6 7193.4 | 7196.0 7195.4 § 719574 7195.4 | 7195.4
I . 5‘.&- }“.\. ,'
5 ORY DRY DRY DRY DRY "DRY DRY
6 7194.5 7194.1 |7194.4 | 7194.3 | 7194.5 719456 7194.6
|
g 7 7192.9 7193.4 |7193.6 7193.6 | 7193.6 7193.6 | 7193.6
- .
=] s DRY DRY DRY DRY | DRY DRY DRY
m -
i .
2 ) 7193.3 7193.5 |7193.9 7193.9 | 7193.8 7193.8 | 7193.8
= ; i
I
S 10
P
a 11
|_.
3
n L12
=
i
% 13
<
¥ 14
1]
0
= 15
4
- | 16.
[T ]
=
- 17
[s]
E 18
S
i
» 19
1]
0
20 -
21
22
23
24
25
26




1981

DATE

riz

1719

273

3710

3r2a

3/31

4/3

4/6

WATER

SURFACE
ELEVATION

7212.6

7213.4

T214.7

7216.7

7217.5

7218.0

7218.2

T218.2

OBSERVATION WELL. NUMBER AND ELEVATIONS OF WATER IN WELL

1

DRY

DRY

7183.4

718Y.7

7183.7

7181.7

7iB3.7

7183.7

2

DRY

DRY

DRY

DRY

DRY

. DRY.

DRY

DRY

DRY

DRY

DRY

DRY

Lok

DRy

DRY-’

DRY

DRY

7195.4

7198, 4

7195.4

7207.1

T7207.0

7208.0

7208.4

DRY

7195.4

DRY

DRY

DRY

DRY

DRY

DRY

DRY

7195.6

7196,3

7196.8

7196.8

7196,6

7196.6

7196.6

7196.6

7193.6

7193.6

7195.2

7195.0

7199.6

7199.6

7201.4

7201.8

DRY

DRY

DRY

DRY

DRY

DRY

DRY

DRY

7193.8

7193.8

7195.2

7185.3

7199.6

7200.6

7200.8

7200.8

10

11

iz

13

14

15

16

17

18

19

20

21

22

23

24

25

26




1981

DATE 4710 4/14 579 3/19 S/26 5/29 6/1 6717
WATER
SURFACE
ELEVATION [7218.2 | 7218.0 | 7217.3| 7217.1 | 7217.0| 7217.0 | 7217.0{ 7216.8
1 7183.7 | 7183.7 7183.9| 7189.2 | 7189.4 | 7188.7
2 DRY DRY DRY DRY DRY DRY
3 7178.4 7178.1| 7178.1 | 7172.9 | 7172.5
4 7208.2 | 7208.2 7208.8 7éd§:§5f‘7208.6 7208.6
5 DRY DRY DRY DRY ) DRY DRY
6 7196.6 | 7196.6 7196.5{ 7196.5 | 7196.5 | 7196.5
7 7201.8_| 7202.3 7204.5 | 7204.3 | 7204.8) 7205.1
8 DRY DRY DRY DRY DRY DRY
9 7201.9 | 7201.8 7202.6 | 7202.6 | 7202.6 | 7202.6
10 7212.1 | 7212.2 7211.7 | 7211.9] 7210.8
11 7199.1 | 7197.9 7197.8 | 7198.11{ 7198.7
12 7209.5
13 7214.3 | 7211.1 7210.4 | 7211.0| 7211.0
14 7216.0 | 7216.2 7215.8 | 7216.0 | 7215.6
15 7210.9 | 7211.1 7210.7 | 7211.2| 7211.6
16 7212.1 | 7212.5 7212.5 § t212.6 | 7213.0
17 7211.6 | 7213.2 7211.7 | 7211.9 | 7212.0
18 7206.3 | 7208.7 7208.4 | 7208.4 | 7208.8
19 7211.6 | 7211.8 7211.2 | 7211.6 | 7211.7
20 7205.2 | 7206.6 7205.3 | 7206.6 | 7205.2
21 7203.4 | 7203.6 | 7203.6
22 7209.2 7209.3 | 7209.3 | 7209.2
23 7202.1 7202.3) 7203.1
24 7196.0 { 7195.6 | 7195.1
25 7209.2 | 7208.9 ] 7208.8
26 7207.7
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(9121 Atlantic Rim Reservoir

ABP

Monitoring Well water evels on 9-11-09

Weil IWater fevel Notes

8\;"5 :; : Blocked by sediment 13510 14.5 ft bgs. one casing bent in the top fool
ow.#3 |- Could not locate well

OW. #4 - Blocked by sediment 8 ft bgs

OW. #5 |- Dry 24.8 ft bgs

O.W.#6 0.5 ft above ground

OW. #7 - Blocked by sediment

OW. #8 |- Blocked by sediment

O.W.#9 1.5 above ground
FO.W. # 10 {-- Blocked by sediment 1 ft bgs

OW. #11 |- Blocked by sediment 4 ft bgs

OW. #1412 |- Blocked by sediment 11 ft bgs

OW. #13 |- Could not focate well

QW #14 |- Could not locate well

OW.#15 |- Ceuld not locate well

OW. # 16 |- Could not locate welt

oW #17 |- Biocked by sediment 16.7 & bgs
OW. #18 |— Blocked by sediment 15.5 ft bgs

OW. #19 |- Blocked by sediment 14.5 f bgs

O.W. # 20 [23.3 ft below crest

Q.W. #21 1.5 ft above toe

O.W. #22 {-- Could not locate well

O.W. # 23 |1.5 ft above ground

O.W. # 24 [at ground surface Erosion araund well grout

QW #25 |-- Blocked by sediment at ground surface

O.W. # 26 {15.95 ft below crest

OW. #27 |- Could not locate well

Unmarked |3.7 f below ground Located across ditch, 50 f downstream of OW. #86

Unmarked [11.9 ft below ground Located 75 feet downstream of toe at same seclion as O.W. # 17
Unmarked 137.3 ft bslow ground Located 175 feet downstream of GTA 2+50 .
|Unmarked |2.5 ft below ground Located about 200 ft downstream of dam between STA 46+00 and 49+00
Unmarked |at ground surface Located about 60 it downstream of dam between STA 48+00 and 49+00
Reservoir (2.6 ft below high water mark |WSE = 7214.4, assuming max WSE = 7217.0

Note: bgs = below ground surface

P:\09121 - Atlantic Rim ReservoinEngineering08121 09-09-11 Piezometer water levels during site visit




APPENDIX F

SUBSURFACE SECTIONS AND PROFILES




ATLANTIC RIM RESERVOIR

RAWLING, WYOMING

LOCATION &F CHBENYATION wELLS

AND SEEPAGE AREAS
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CABACITY CUTVE ‘
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