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I SADEN-GP (11 Sep 80) 3rd Ind
SUBJECT: Cooper River Rediversion Project, Design Memorandum 14 -

Fish Hatchery

DA, South Atlantic Division, Corps of Engineers, 510 Title Building,

30 Pryor Street, SW, Atlanta, Georgia 30303 16 June 1981

TO: Commander, Charleston District, ATTN: SACE14-G

Information furnished is satisfactory.

FOR THE COMfMVANDER:

wd all incl W.ILLIAM N. McCORMICK, PE.

CFthief, Engineering Division

CF:

DAEN-CWE-BB w/10 cys incl ooession or

T, S GRAI
DTIC TAB
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SACEN-G (II Sep 80) 2nd Ind
SUBJECT: Cooper River Rediversion Project, Design Memorandum 14 -

Fish Hatchery

- DA, Charleston District, Corps of Engineers, P. 0. Box 919, Charleston,

South Carolina 29402 13 May 1981

TO: Division Engineer, South Atlantic, ATTN: SADEN-GP

1. The following are in reference to SADEN-GP 1st Indorsement dated
18 December 1980.

a. Concur. See revised page 3.

b. Concur. See revised page 5.

c. Concur. Borings logs, test results and computations of allowable
bearing capacity are attached for inclusion in Appendix E.

d. Asphalt shingles will be less expensive initially, however, shakes
treated with penta offer the following substantial advantages:

(1) Architecturally more esthetic, blending into the building's
surroundiriqs.

(2) Practically maintenance free - should last for the life of
the structure.

(3) More energy efficient. Due to their higher insulating value.

I e. Water taken from the powerhouse dewatering wells is being sampled
for determinin: water qiality only. These wells are temporary and will not be
available o suprly the fisn hatchery.

f. !.esults of water quality tests are provided as Appendix F.

g. Final well locations are as shown on plate 3. The second production
well is to be 2,000 feet downstream and adjacent to the Government property
line from the well shown on plate 3.

h. Concur.

i. Final design parameters are being coordinated with the local health
departments. Design parameters will be submitted as requested in comment h.

j. Concur. See revised page 25.

k. Concur. Instructions in Exhibit 6 are incorrect, two rest rooms
as shown on the drawings are required.

1. Concur.

m. Concur.

n. Concur.

5
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SACEN-G (11 Sep 80) 2nd Ind 13 May 1981
SUBJECT: Cooper River Rediversion Project, Design Memorandum 14 -

Fish Hatchery

o. The design of this facility considers the traffic patterns to be
*similar to that of an industrial facility thus the development of a circular

traffic pattern. A pattern such as this allows for parking, shipping, and
fish handling to occur all at the same time. It is necessary for trucks to
have access to the holding tank area for the delivery and return of the very
large brood fish with a very minimum amount of handling. Reconmmend that
this area be paved as shown on plate 3.

p. Concur.

q. The Owner prefers not to have any windows in the facility to mini-
mize potential problems with vandalism in the facility.

r. The walls are constructed of eight (8") inch block, not foir (4")
inch. Wall section is drawn to indicate foamed insulation in core holes.

s. Concur.

t. The design does not require insulation in the roof in the storage
areas and hatching room since these areas are unheated, however the cedar
shake roof does have some insulation value. It does provide for insulation
in the drop ceilings in the laboratory and kitchen areas, which are conditioned
spaces.

u. Concur.

( v. One-half (") inch thick plywood sheathing conforms to BOCA re-
quirements for loadings up to 65 pounds per square foot.

w. Concur. See revised page 22.

2. The following is in reference to DAEN-CWE-BB letter dated 13 February 1981
and SADEN-GP 1st Indorsement thereto.

Concur. First sentence of Appendix A, paragraph 2b will be deleted in its
entirety. Second sentence of Appendix A, paragraph 2b will be revised to delete
"and assignable," to make the State's interest consistent with the provisions
of paragraph 4.

3. The fish hatchery site is in the process of being shifted 200 feet in a
northeasterly direction. This is being done to avoid adverse impacts and
conflicts with powerhouse construction. No rearrangement of the hatchery
building and holding ponds will result. No significant design changes will
be made and no additional project lands are required.

3 Incl (13 cys) N

1. Revised pages hsingineering Dvision
2. New pages for Appendix E
3. Appendix F 6



SADEN-GP (13 Feb 81) Ist Ind
SUBJECT: Cooper River Rediversion Project, Design Memorandum 14 - Fish

Hatchery

DA. South Atlantic Division, Corps of Engineers, 510 Title Building,

30 Pryor Street, SW, Atlanta, Georgia 30303 27 February 1981

TO: District Engineer, Charleston, ATTN: SACEN-GP

Referred for appropriate action.

FOR THE DIVISION ENGINEER:

WILLIAM N. McCOMICK, JR.
Chief, Engineering Division

2 2
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WASHINGTON. O.C. l14

DAEN-CWE-BB 13 February 1981

SUJT'r: Cooper River Rediversion Project, Design Menoradum 14 - Fish
Hatchery

Division Engineer, South Atlantic
ATTN: SADEN-GP

1. Reference st Indorsement SAJENI-GP, 18 Decfmber 1980 on letter
SACEN-GP, 11 September 1980, subject as above.

2. The comment in the following paragraph on the subject design
menorandum is furnished for appropriate action.

3. Apgenix A, paragraph 2b. This paragraph is not understood since the
Government already owns the underlying fee. Also, we question whether it
is prudent to convey assignable easements to the State since the9 facilities are to revert back to the Government if the State ceases the
operation of the fish hatchery for a continuous period of three years.

FOR THE MI EF OF ENINEES

/4mOY A. DUSCHA
.ief, Engineering Division
Directorate of Civil Works

- ------ I-



SADEN-GP (11 Sep 80) 1st Ind
SUBJECT: Cooper River Rediversiun Project, Design Memorandum 14 -

Fish Hatchery

DA, South Atlantic Division, Corps of Engineers, 510 Title Building,
30 Pryor Street, SW, Atlanta, Georgia 30303 18 December 1980

TO: District Engineer, Charleston, ATTN: SACEN-GP

The design memorandum on the Fish Hatchery is approved subject to the
following comments:

a. The "Report of Necessity", page 3, appears to be incomplete. If
subparagraph (a) is the extent of the needs being itemized, this paragraph
should be integrated into Paragraph 6, as a continuation of the last
sentence. A possible subparagraph (b) could provide engineering requirements
such as water supply details.

h. Page 5, paragraph 14. The storm drainage criteria should discuss

the following:

(1) The design storm for sizing the catch basin and side ditch.

(2) The hydraulic design of the side ditch, channel velocities
and erosion control measure.

c. Page 10, paragraph 27.d. The boring which will be conducted to
establish the bearing capacity for the design of the tank should be included
in the D.M. along with a discussion of the results.

d. Page 7, paragraph 17.e. Question the need for split shake cedar
shingle roof. An asphalt shingle roof would be more appropriate and cheaper
too!

e. It is not clear what use is to be made of water discharged from the
powerhouse dewatering wells as described in subparagraph (c), page 13, as the
water supply for all hatchery needs are to be provided by other wells (page
14). This should be clarified.

f. Page 13, paragraph 31.c. Results of the testing program on the water
discharge from the powerhouse dewatering wells which is currently being
conducted should be included in the D.M. to verify whether or not treatment
facilities will be necessary.

g. Page 14, paragraph 32.c. It is noted in this paragraph that the
final design and location of the wells will be based on information contained
in D.M. No. 6 as it relates to the underground water supply and on chemical
tests of water currently being pumped at the powerhouse. The final design
and location of the wells should be presented in the D.M.

2 j



SADEN-GP (11 Sep 80) 1st Ind 18 December 1980
SUBJECT: Cooper River Rediversion Project, Design Memorandum 14 -

Fish Hatchery

h. Page 18, paragraph 43. The final design parameters for the disposal
system should be submitted to SAD prior to submittal of plans and specifi-
cations. The submitted data should include percolation test results and
desiqn criteria for the distribution pipes and absorption trenches.

i. Page 18, paragraph 42. The subsurface investigations and analysis
which will be conducted to provide the final design of the sanitary sewage
disposal system should be presented in the D.M.

j. A section should be included describing operation and maintenance
of the facility and providing Corps and State functions and responsibilities.

k. Architectural Plan, Plate 5. Plan shows two toilets. This violates
instructions contained in Exibit 6, paragraph c. which states that "One
rest room will be provided". Coordinate.

1. Plate 9, Typical Well Section. If the wells are to be screened in
both aquifers, then the characteristics of the individual strata in each
aquifer should be considered in the design. (For example in design of the
gravel pack).

m. Planter, Plate 10. Size of planter is excessive for number of
designated plants as shown on Plate 10, Landscape Plan. Recommend extending
gravel drain area two additional feet in width and planting material in this
area. This would achieve the following: elimination of the need for an
individual planter, rock used in drain could be also utilized as mulch for
plant materials, project reduction in cost of approximately $8,875.

n. Page 5, paragraph 13 and Plate 10. Material used in planting beds;
azaleas, cotoneasters, should be of relatively the same mature growth size.
Care must be taken in selection of cotoneaster species because of the
aggressive nature of some species. Suggest grouping of plants to reduce
maintenance and to breakup symmetry.

o. Plate 3. The function of the asphalt paved area east of hatchery
building is unclear. Justify need of paving from south corner of building
to north corner of spawning area. This area covers approximately 4700
square feet.

p. Plate 3. Provide parking space for handicapped (1).

q. Plate 4 and Plate 5. Verify requirement for windows for natural
light and/or ventilation. Particularly in kitchen and laboratory.

r. Plate 6. Verify lateral load on 4" exterior CMU wall.

s. Plate 6. If foam insulation is to be used. Do not use UREA

3
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SADEN-GO (11 Sep 80) 1st Ind 18 December 1980
SUBJECT: Cooper River Rediversion Project, Design Memorandum 14 -

Fish Hatchery

FORMALDEHYDE. This product has been banned in several states as a
health hazard.

t. Plato 6. Roof insulation should be shown.

u. Plate 6. Check use of Y' plywood roof sheathing for 24" truss
spacing.

v. The agreement at the time of execution must have Section 221
certification added.

w. Page 22, paragraph 54. A comparison and explandtion of the design
r', wirandum ros. tstimat, with the latest approved PB-3 should be given.

FOR THE DIVISION ENGINEER:

wd all incl WILLIAM N. McCORMICK, J F.
Chief, Engineering Division

CF:
nAEN-CWE-BB, w/10 cys Incl

4



DEPARTMENT OF THE ARMY
CHARLIESON DISTRICT CORPS of lisilIMS

P 0 s lilU C.--a,,om SOuHcTOaOUITH N40C

SACEN-GP 11 September 1980

SUBJECT: Cooper River Rediversion Project, Design lemorandum 14 -
Fish Hatchery

rivision Engineer, South Atlantic
ATTN: SADEN-GP

1. Transmitted are thirteen copies of the subject design me,andum, submitted
for approval in accordance with the applicable provisions of EC 1110-2-193.

2. It is recommended that this design memorandum be approved as a basis for
the preparation of construction plans and specifications for applicable portions
of the project.

BERNARD E. STALMANN
I Incl (13 cys) LTC, Corps of Engineers
as District Engineer

V
i
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S COOPER RIVER REIDIVERSION PROJECT

LAKE MOULTRIE AND SAN'FIEE RIVER, SOLTI CAROLINA

DESIGN MEMORA1;DUNU NO. 14

NECESSITY AN1) PITAN FOR

RELOCATION 01' FI .'I I AI(H .RY

PERT INFNT I)ATA

DRAINAGE AREA Square mIc,
Lake Moultrit 15,000

Lake Mar ion 14,700

RESI:RVOIR AREAS Acre-feet

Mix i ri p. Wer pool
l. Ik ' M it r i 1,110,000

L.akt' Y..ir ion 1,450,000
,Mini:nuin l(r. ' p ,ool

I akc Mou t 1, 450,(00

l.ek(- ,iri o 350,000

E1,FVA'i IO . Feet, m.5;1

o' tif d, a
l.ak, Mo1l t r iA, 88.0

Lake Yir i n 88.0

Maxirmin water . fha. a

Lak Moultrit, 75.2

Lake ,ar oiotn 76.8
Top of ,,atv;

Lake Moult rie --

L.akc Mari ion 76.8

Spillway crta:t
Lake Moo] trIc --

Lake Mar ,tin 63.0

Maximum power pool

Lake Moult rIt 75.2

Lake %arion 75.7

Minimum power pool

Lake Moultri(, 60.0

Lake ,Marion 60.0

Normal tallwater

Lake Moultrie 7.2

Lake Marion 27.0

Minimum tallwater

Lake Moultrie -1.5

Lake Marion 26.0

-IV

iv
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PERTINENT DATA (Cont'd)

WILSON DAM (Forms lake Marion)
Completion date 23 March 1942
Length - miles 7.8

fletight of spil1way- feet 48
Spi I lway

Desi gn capacity- cfs 800,000
Length - feet 3,400

Gates
Number 62
Size - feet 14 X 50

INTAKE AND TAILPACE CANALS
Canal length - miles 9.4

lntakt canil invert elevation - msl 50

Tailrace (anal invert elevation - msI 0.0
.-iximum oepratin : tailwater elevation -msl 23.1
Maximum di.,chirge - cfS 24,500
MHximum intake cal;1I veloc ti.:; - fps 3.2

Maximur " Tail ract. can l . on It i ts - fp,; 7.6

Canal bottom width - feeIt 285
Canal side lopes 1 vertical to 3 horlzontal

E'I'RAs(CE CI1ANN,0. IN 1.AKE MOULTRII:
Channe I lcnRth - feet 13,534
Channt.l invert - to stat ion 744-14 - m.l 65
Ch1,,nne wi dth - to station 89+34 - feet 1,500
Channe I fnvvrt - from station 11')434 - m;l 55

Channe I w d t h - f rom stat Lo II + 34 - feet 375
MaxImum discharge - nfs 24,500
Max I mum channel v elocity - fps 3
Channel vertical to 3 hori;ontal

EXCAVAT I ON QVANT ITI ES
Entrance channel 2,780,000 CY

Intake and tallrace canals 15,336,000 CY

CONSTRAINTS IN COOPER RIVER TO LAKE MOUI.TRIE'
Strawberry Landing railroad bridge - width - feet 33
Lock size at Pinopolls Dam - feet 60 X 180
Average channel depth - feet 25
Average channel width - feet 300

ACCESS ROADS
Powerhouse access road (length to be constructed) - miles 0.78
Tailrace access road (length to be constructed) - miles 0.74

V
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PERTINENT DATA (Cont'd)

RELOCATION OF U.S. ROUTE 52
Width of Pavement 24'
Shoulder Width 10'
Type Pavement Asphaltic Concrete

LengthI of Relocation 2900'
Length of Bridge 713'
Width of Bridv 44' C to C
Clearance Above Water 16'
IloriZontal Clearance, Center Span 40'
Type of Bridge Prestressed Concrete

Number of Spans 1.1

RELOCATION OF S.C. ROUTE 8-45
Width of Pavement 24'
Shoulder Width 10'
Type of P.ave'ment Asphaltic Concrete
l.ength of Relocation 4950'
Length of Bridge 784'
Width of Bridge 44' C to C
Clearance Above W.,tcr 16'
llorizontal lca rah ce, Ct'ntvr Span 40'

Type of Bridge Prestressed Concrete
Number of Spans 11

RILOCLATION Of" S.C. ROAD 8-35
Width Pave ent 24'

Shoulder Width 8'

Type of Pavenicnt Asphaltic Concrete
Length of Relocation 2300'
Length of Bridge 604'
Width of Bridgev 44' C to C
Clearance Above Water 16'
Horizontal Clearancv, Center Span 40'
Type of Brldg'e Prestressed Concrete
Number of Spans 9

IV VI
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PERTINENT DATA (Cont'd)

UTILITIIVS

Approx. Approx.

Star ion Vertical
Power Line Cros.._injs Locat ion Clearances

11] 5 K 1. 3 Phase STA 147400 El.. 123' S 1.

I2' Kv. 3 Phase STA ',014-00 EL. 75' N. 1.

230 Kv. 3 Phase STA r.01+00 EL.. 77' MSI,
34 Kv. 3 P1hase, 4-wire STA\ 140650 EL. 121' Ks 1.

12.4 Kv. 3 Phase, 4-wire S'IA 194130 El.. 121' MS1.
7.2 Kv. 1 Phase STA 3074-00 FL. 112' MSI.

Approx.
Stat im Approx.

T1eifpho ' i Crr--i " TLo(,I t I ln C] ,aram ,;
1 - 50 pr. - AWG; . 0) 1,i , STA 194i*30 On Brid 'u

I - 200 pr. - AWG, 24 Ciblv STA 255Q00 On Bridge

I - 50 pr. - AWG 22 Cable

1 - 100 pr. - AIX 24 Caldi

1 - 200 pr. - AW 22 C: ,Ih. STA 309400 On BrIdge'
1 - 300 pr. - AW(; 24 Cabli,
I - 400 pr. - AW', '4 Cablt.
1 - CC'V ComIXia 1 C.d, lt.

VII
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COOPER RIVER RihI VI-RS I N PR()wrr

L.AKE M(1I. I R I I> ANT) SANIJ I I\'V I , SVII CARl-,0,I *A

PREPIAUIJ) 1,Y

W1 1. 1 A'!.; * V i I I-'(

CHARL.NIR I)"(

1. Ahc Cl,;k Ii !' 1% I . i ;ir t . -4 i i I t r i v rn San1 t ce k t f

Slit l i o I~ .ii !) .I *I tI ( i . 1 1r I i% .I . ion !1 o C(( op. i It R i I I c rd -, c

(ha r I - :i A r.rw;,,,.' : I,,, i H ivcr md I. io Act (if 19P.Mi
(P.1.. 9J-'41' i, t (P :y C r( L. I/10, Ai,'.t I i, i9f'8) . Sct ionl 101 (If tho
1968 At I!; .j.4.-! iti p-'tI - o II Iw :

............... ........ 1.1ht thn to!jo'4wiril. w,,rk. If i.r''mltof rivers 'aI
harbor!; and 0! hcr witk <l,;: oi iy ion, f mood control,
andI othcr pnrp,.st.!s ai, hrt 0 idtloptc and! .1iori zed to hk

jprior;cct id miler t hr .Ii tu i.''. of tli. Sur rt irv oif the Army
and SLupe rvi i of th Ii (hicf of En omin wcordince withI

he plansKI and. lsib iit t (i the- conditIins i,'convivilded by thet
Chief of 1njjim~trrs in th- rcsp. ctI.vv rr;'oi s hereinaftur

!)ocunivnt Numbhr-rd 88, NIiiet jet i (rrn at ;1n est imiated cost
of $35,381,000...."

2. Pirpoiw. iThis inr r..ndni presernts 1nfornriat ion dt-scribini,, a proposed1
f Ish hat it irv it Id "I i ,, 1 l . cos ts, us t i f I at I on and des i gnl cr1 em t r
The~ propotsed f 11 s'i lia t ho~ rv Is o f the .4.ie gener-il des i ln a-s t lho preset; t
hat(-fie ry a t Mirc k s Corner w i r h on Iv mi nor mod J f i (-a t J 115 made, w it,)houtt her tu r
ment , i n thle t loor p)l1an and eqi pment , at t he request. of the South CarolIina(Wildlife and ?arine Resources Ihepartmctt. 'hls report is submitted for



approval1 of the proos~ed f ish hat cht ry pl ain to su'rye as a hasts~ for
subsequent corntract negot tat lons; dotalD ld pla:ns aInd spe)(A Ic at Io1O;

Ind lilt imiate coin;truct i on.

3. Scopit,. This- memo randutm ;prov ideq a tic tail ed dco i gn for t he now f 1-1i
h tt ch i -r v whIi chI w iIl r t -1 ce te cxi F;t i Ii p !"on Ik ; (o no icr II'; hat c Ie r.
The fyi lowings' i Lcrn arv Inc iudod:

a. Report oif 9eces it y.

h. Cr iterlia for Dcom;i gn and peci f icat ions, for kv-;e ill p 'tpat-1iv"',
COm-t tuot iOn pl~ini and ;pckIfi(atijow; fr tho work14 rt'oil(I Irndtti inl
this FINM.

o . Cost anal vs I; ind] dctal led driwi;,,; of thf' pr'p'wsod fish haitchot,
hit Id Iiig and Or' I.t d itppuicnaticos ind oquipm(ont for the opurat Ion
of t he hat hot( rv .

d. Thc( I vj,;i I oh i-,it i (o; o f 1 h" ITu!i t d St t k'; (_1VCx 11rnot a re d I-
cus:.cd i n ( t, ZI a 'R t I ,1t W,.: 'I' Co rp!, of En .I ioef i ; arid th It( ,)i

car( I a xi I it I to ;;1 !,I1r ilic 1oa;MI k ; 1opi r t m it , Appi-ndifx "A'

4. i.'at j'tt, Lt 1 :j j,);~ 1 h 11 , fit, t t' 1.; incatod atpp roxIII ito I v

I,000 ft'( - R 01 t hi I I ilt' I %. 0 ' '.' 1 I ' 1t' -IM! t!' oil Lto r o it r

StSt (.111, L , S It (tt Cv l I LA( V I. 1k % Iii g'le ral I it A o o '1(f tHo
f ish hatk t.h

,. I ( . tr S 01'' i. IL (it p ''lt f t 114 p?- 'po :'- 1R , 1 j in 111 (n 1 a r rittit
n tt( fOr .11. ai -,'d ' t rut t, 1:1! I It ' 1) L_ r' I). Ii w i tItI S ").atl I ' I

Wi I J II It Jtt :-.I I i :I,- R~ il.( o t ,pi 0 c f i E I i . 1 lk- p I t rwot t 11

bevin i f ford.O t 1:. 'p I t ti t' t r ,vI c w_ I. w I.m,,t t M wp r i: r ,;i 1

(If t It. ' !. v. v i 11 Is v p rTI io t I.- t L'to l't It In tr i .

it rcci I t o t t Iti ki -, no ti , a: . t 11, 1 I I I j kr cl a 'o tt cf lit ci 1

cisf jil t i s I I t o ib 1o c it I' Io I , 1 i ioa-; n. n., ;1re m tt L'' i "'III

are shownl ill Vxii it I t~~ iill0



REPORT OF NECESSITY

b). F Ish liatchecry. The ( ooper River Rediversion Project requires the
construtction of a f ishi hatchery on the tailrace canal of the new power-
plant to provide the capacity lost by the present hatchery. The capacity
at (fth ne4w haitchery IN based upon: criteria established in cooperation
with the South Carolina WJildlife and Marine Resources Department. The
rt'plaicerment fiAitlitv Is necessitated by the fact that only twenty per
cent (2M. of the present river flow will be in Cooper River, after
rdivversti it, :omnpleted, while eighty per cent (80%) will be returned

to the Sante'e Rive'r. Between the two (2) hatcheries, continuous hatching
opi'rat Ions, throughout the construction and rediverson period, can be
accomp) t slvd. See Exhlb its I thru 6.
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DESCR fI'TI-ON 0"' FA-C II IVIES A F I-TCTEO

7. Cc ncra i I At prcscixt , tw I v tim f 1 ow of 1I') (.~ Off c-f (1,wi m')
Rive r 't t ralLt ; ~idr:il f IJ h . i(i f-w in it lst ream vach I o!pr in, toi po-ian
Aft or redi ye r i on Ca;place and t he. f rci wmv r re I ase( iloto Coope-r
River Is redijit-dx to in averatA ot 3,0(00 cf: , ml grxt ionl if anmidrom 'xx;; r ixl
I., expected to dcx-ca; conosiderab'lv. Tli!: decrei1se will aIdve-r,';i af!!(:
thl. opel it ion of thi South (>iro Iilli WIillife Rvosourxw;;Dc ihprt till-lit f i !

hat chery no-w 1 ocatcd on tho t a i I tc celxlxa I ~f the I f for iv:; (1,in opol i
Hlydro P'1int . jlli;,; htchelry to; nn kiortint source of st ripced ba!;s for
li kCS 111d St ir; aM ;il 1 Ver t1W (7011t ry.

8. lut i o v. Th." ox~ lwo f I ;Ix hlit Ix iv _V Oloated onl t ic taii I ;-

oiii I1 th il. I-f !-?ri. !( i I i H V I) ;m W11 ln ( 11~ is" I octit -'I nort 1

(o!~ P!. Cor;:t ii rk re C1;: B. rk oCI 11)-1

of. C( :)(I 11 D -,! i 1 in'1. lii ex\i!t i t(lV op r 1 i atl v
xh~tI 1' th ilk, !k Ck r o t i i1Vi lI d I ixu Mintj, DExoxoirie: 1 ttv;t

colxii . tO (. t hio f I ow i

'l. Tw' (2 Ir, xl I i ' x l IIAIliil - ;111 On flilI) t o k I ': ajxjrx i twit v

H ' X f'' X ', x1  lit i: I:. , it y .I 2I x 20' x: '

B''t h it x x-t rl I kf Cn , xl: 1 ,(I ) ;i I~ C oi C1 (xix rte (. '

1. A lxAti I I i; 1 ii; w, (2) i,iiI iia ; proc.; ; rmn;, cit-n, r-- il
ri- tx"; r; ,x iixiV o. v, r. i linlin :1;'
40' V1, on ix . - t i.): of o li c"x (ox -e ( liox- Ili ldi xxp vi t 11

A 1),) i I I ii li,' it. With .t caip.lxltv txo lx l l , C' i iiY)

,~t1 i i! ;. %, i i I~ v ir 1) -r In i n ItI

T! x w.i t A iri ;xxp I % to i - i it-f., ,i Ii t y c( x i ist oif- t I re c x k tii; Wo'

(2 for I) I ,, ow:,L t. ;.;iI! Ai11 (2 f1 t ,I d oi . t "I ,"I . j v... ........ 1 A
oll titi illi1hi, I I. (A-. d I ,Jit- tr(i iih ;aix c Icvili St rx t ink

41 PaVccl Rxx~idw~tv.

I .Paved boait rarip and woiitii ni I 14iii iv,. dlock.

F, F '1 vcit ri x powe-r I s f irn I ,ht-d lxv Sant cc Coope r oni ;Id i , t r iiit ,if

IIne Whos-e ('St I nx~lti Vo LtJ.m is Si (; I t ime;c; ,innoaI I 1,,- tor .pprox ixmato vv

two (2) hours per o tigc.
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SITE I)EVEIV(,'Ki:NT

S1o). G.ncrl. A., '.hown (it Plate 3, Sit, Plan, the site has been
d v Il d ir t lhe c:t ruc t iOn of a hatchery biti Hding with outdoor
Sp'l)iling araid thrr', (3) brood fish holding tanks, and appurtenances,
such as water . upl v wells, elvated water tank, driveways, parking
lits, and an en-l0t n;anftarv se.w,age system. An area of approximately
i0) Iect liv 170 tct will t, cle'ared for the site. Finish grade will
te at lev.ititn (of 62.0 t match the upper patrol road elevations
which v.arv fr,im approximatc lv elevation 62.0 to 65.8. An est mated
4,000 ,uhit v.ir,,. ilt fill mterial will he required to grade the site
a; ,ri c,;cd . hi rrw arca Sha ll he in the general project area
cl,:t, to) th,. it cr' Site.. Thi, building area and the parking lots
will hkc prot, tc.d by a six (tc) foot non-clnimbable chainlink fence,
top;ed wIth t hr, - itrani:& of hilud wire. The entrance road, from the
reloc.it,. iicn,c v r to til. nrth of thi hatchery, will be de,.!gned by
t th r,.. Ac, ,. I t,, th,. i,;i.r pat rol road of the canal from the hatchery
will I, S s Irta It with 1a:;phalt i, c(icrt t pavement.

II. Real ,I t I-,.. Fh,. C,, Is will Iprovidc to th(- State sufficient area
filr tic' h.t 1'. r. t11, in u i i prl, t u-i I .aa t mkint wi thill the project area
inlu-in' r,,al z I) - ,-w ir t i , i i--, i ) thi site and to the tairace
catal. K v ' c ,in Ii -ht 'ir- r,.t.i,,i 1,' t;ic. Civernmont should the State
C i'tC to " r1 , t, c .l lr". A (c,ip.v i thc proposed areemnt is in-
(-lud,'d inl ,Aiqt dix: "A".

12. i'.'V,.c f. lb. perki i-( LU a will n1 kii a, .d with four (4) inches
of a,:Iutl U i , It ic ill ',, (2) ,,p i1 1..' r . on t ip of six (ti) Inch(.s
of (rici .t i ,, , , . , ,tij u };,til varoliiii l cicrtmrI.nt of High-
w,, .sp ." t l., i,,c. I-',ip't ,it i.Ivc-f,.nt i:a apcroxir;at,-ly 100 pounds per
•;mJuL rc y i.id 1i.4 ir , i, h i0 dc:th.

I lii i- c T ii . . ii- Il l,ti , .t i , ::. .', ; hli liven applied to the
I nf .ip. i, "in. lj, rh .i w I I I ic illpripriatcily landscaped compatable
with lw-t rlc ire :; .nf,1I 'O t I -]tint featurt.s using lawns, shrubls,
and t rt-es. 1'crtgr .n: , .I:.jI i,.,., ,n! ciitonea:nt 'rs are selected for tile

plattr in thi, front (,f tle, Luild.n g, and deciduous azaleas and coton-
vaster:, for tile ha, k plante-r. (t hr landscaping features include the
follcwing..

a. Oak t rees at the entrancev gate.

b. Dogwood trees around thu boat parking lots.

C . [)ogwtd tree and V iburnumn at t lie north corner of the parking lot.

Details of tile landscaiplng plan are shown on Plate 10.

14. Dralna i_. It Is planned to discharge the surface water from the site
and the wastewit er from the hat chery t o the side ditch along the canal
berm. Sanitary wastewater will be collected separately into a septic
tank and dralnif ield for dispos. 1 . Wastewater from tit. 'latching process
and brood fish holding tanks will contribute a may' .un low of three
hundred (300) g.:llons per minute, or 0.67 cubic feet pt- second. This
flow will not have any significant affect on the canal berm side ditch.

5
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The site drainage facilities will be designed for a ten (10) year storm.

,Ie side ditch is V-shaped with 3 on I side slopes. Average channel

'.elo,-Itv ranges between two (2) and three (3) feet per second. Erosion

control will consist of grass and jute material in areas of higher velocity.
-'here slopes exceed three (3) percent, paving may be necessary.

Drainage tacilities for the project are described in the following:

a. !*he hatherr site is planned to drain from northwest to
sotheast. korresponding to the original ground slope. With

,.',v.itt~t t,2.0 set for the building floor, the driveway will
lipe down tr,,m northwvst to southeast at four-tenths per cent.

:ht- drivewav will hive a (ross slope of three-eights (3/8)
.n h per foot. Storm water from the site will converge to a
it, h b.ilTln It the southeast corner of the sidewalk curb. A
itt ..n 15 I h pipe is designed to deliver the stortmater

the _anal t.,rm side ditch. The westerly ditch, along the

[I,. t iv. eT-rrtri-e road, will be extended along the boat parking

.rta t., 1atr, r,,ad Ir.ilnage ditch, and the easterly ditch will
e exte.dtd al rig the car parking area around the drainfield to

-e. it r., r id driin I itch. One twenty four (24) inch culvert
I .- tins, Is pr.,viied al,ng the center line of the

l ' ,i l iitch, tssing, under the hatchery site entrances.

Sin e "at hi ng rom and laboratory, a six (6) inch open
S.r .Irtin ,lrn ith h hatching table will be used to drain

w.ISt.w.itvr, lheir depth will vary from six (6) to twelve (12)
!ies t,, provide a minimum slope of four-tenths per cent. The

drlins will he ,overed with grating to keep out ti sh and protect
,emplove,.s. The wastewater in the drains will thei Je discharged

thr., ,,h a six ib) inch pie to the area drainage tiystem.

A oix ,t,) ir,-h pip'e will be .,xtended from the ,atch basin

t" th. i ii% pipe ,f the' elevated water tank. Was .wati.r from
the r...I itih h,,I ling tanks will also discharge into tr., six

h) in e ; e. 'nderne.th the spawning table, another :atch
Isin isprp..t !,,r the tI,, ,r drain and receiving wastewater

rom" .'r;.i !. p, 1o.ss. [he wit|er supply lines will also be
,onnected to the Ir.iin system with ontrol valves, as appropriate,
to enable the .er. itrs to nmplettlv drain the supply system

when not in use. Rof %_iter will be collected through the
perfo rated pipe and lis, harged into the site drainage system.

15. F ish Hland i i Iprit i ,n4. Fish to be used f r the hatchery operations
will be o"lIIe t.i in ,1ie li Ira e .Inal1 a,!Isoent to the new hatchery and

placed in .i prtabl,, t.ink itrit.e within the boat used to collect the fish.
[his tank will then te h,,isted tr,m the collector boat at the fish lift

tacility to the lv,.el t the. ,".e. patr,,I road and placed in a truck for
hauling to the hat, hry. [he ptraable ink will be a part of this project

whereas the electrially ,pertired hoisting crane and boat launching ramp
will be provided in the Powerhouse Centract.

b
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F27. l- t, -v Ittrd IIIit .,r 'lri; Vrci iiir'; (- ;I),: (If the vlt'vatcd water titik

a1. Tin V.'t I' ill,': wil be tw 1, I 1 v ) I ceit by t~ 1f . i (1 vc t ' t:1 C
.'Il cti I c~ ' p. 1 lit In I V. I I V) c Cv I t ( - t o t wo 1t t I i' , )

I I;i pp I t L v II- WiII

11 iii t Iit i

ft'
1
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CO') 7 Mg/L (max.)

lurbidity .05 J.U. (max.)

Iron 1.0 Mg/L (max.)

Copper .01 Mg/L (max.)

lotal 'iqsolved Solids 300 Mg/L (max.)

b. In addition to the above requirements, constant water temperature
I., required for the laboratory. A device which is capable of heating
c r ooling water ten (10o) degrees F at twenty (20) lit rs psr minute,
with temper,,ture thermostatically controlled to within - 0.5 F, will
be provided.

, he Corps is , urr,,nt ly conduct ing a testing program on the water
dis, harged Irom the powerhouse dewatering wells in order to ascertain
the quality thereof. Water quality in these wells should be re-
presentat ive of that to be expected from the new wells. If the quality
meets or is less than the minimum requirements stated above, no
treatment fa, ilities will be necessary.

d. Pro,,.ss water is not taken from the tailrace canal principly due
to the existing turbidity therefn. Excessive turbidity is detrimental

to the hatching process and would require extensive treatment facilities.
Excvssive turbidity In the holding tanks makes it difficult to locate
the broowd fish and increases the chances of Injuries during handling
whi h is ilso txtrt-me!Y detrimental to the overall hatching process.

32. Groin d Watecr H\'d: loj j. (;round water hydrology of the area is presented
in "THE EFFEC'I OF THE COOPE'R RIVER REI)IVERSION CANAL ON THE GROI'ND-WATER
REC;IMEN OF 'HE ST. STEPHEN AREA, SOUTH CAROLINA" prepared by U.S. Geo-
logical Survcv, Water Resour, vs Division, Columbia, South Carolina,
(4 t ber, 19"5.

J. B.ised on the aql fer , harai terlstics from the powerhouse test
on Aqulter 2 and the leaky aquiter equation, drawdowns were determined
assuming a three hundred ( O) gallons per mWnute pumping rate for
sixty (60) days. Values of computed drawdown for various radii were
shown In Appendix "C". Hvdraulic Computations, Sheet No. 2, and
summarized as tollowing:

R'adI -us (eet) Drawdown (Feet)

65.7

1,000 55.6

2.000 40.5

1,000 27.3

13
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twateor st orajct tank is thI eref ore, de,., gne d to fl If Ill thlis. requii remont
An app'roxIimateo six (6) f ect dopth of wa to r will provide a] two (2) hour
operati Ional Imr on rgi)(-v rei ryi-e for the hatc(hi ng p roco s; at six ty (60)
gallons per minut c. Iii proVide SUffP TI lent Vhed tO the fill l it" whit 11
feed individual I'*t he tank will be set with its hot 10111 twe~nty-f ivye (2,))
feet above g t.A spray sys;tem wil b e pre i di-d at t hi ii take 1ine fo*r
oxygenat ion oit waiter. lsIg of spray nozz les are shown on Ailpend ix "C"
hlydratii Comput at ion , Sheet No. 3. An alarm sv~itcm to warn oif waitcr
fai lure .171d( 1.. !,f t jcm N,1k wii al.so( hei provided. Ovvrflo,, Iiping

will dAl Iver wvattor to thc brood fis h iol dini- t aol::. li soverflIow will
be set to iwiint ajo nix (0) fcct of wateor ,;tor,-le. A seicond overtflow
pipc will he. s;t ,it cip git (,Ii) fk-et to provide- an emcryt'ncky overflow LO
diaiin. Tilt waitci1 nupplv I in' to tilt hatching, room will be !;et itt six

(h) 1 olihn ahovi' tilt t u1k i'('ttom to ex, 1 ode sand *mnd a draiin pipe nect

at tilh, t ank i,(tt o:. TaInk ill:ailat inl a tanI~ cover with insct t crcten

around thc ~PVIn .1711, .iun1 . .111 *l addoei fol- I(Cv';! to tank will :~

be proVidedL.. let.tiI ot t he Wec let i ato kilk ave :Jhown onl Hlate 9
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Yto.. l'Hp, ii , I. v P I' s'I. Ith : Ixty (((1) 0 ,il on; p(,r miri t,

d(' Ii I ,I I V , ,i a . i ho 1t I. i i I.tcttd I o r wli tor frI e ', I

thlv c ';. t.,iIto ti or 1 .c, d.) Ii . ii h . i it-lit i; r, : -m
Tw I) T. ) , , I t t 1, 1' ] 1 7 1 , t, o t( -( it i c dll ,l ()T1 q( )  o I (" I, !! (h t i Il ,

1 . t . , , i ( ' 4L t r t '. r I, I on , f11 ,Iii l lIit I IiI i f iII ii ., t

u..i~ h 111 - v. . I x'- it v 11ti l . , l 41 1lI, I;I I) I ( - I 1 p1 (,;' I ,
M~l,\ ' f,', ,I t t , Il t I I i t t ( , t v I t' VA OoI \ t w ' I, ..I " CI '1 ( , I I I Itl ifi on t'. '

N &. .,' ( i, i x 'u IIII' t i t 'L ' . it r 1 t'1 I lr I r.I h 'p wi (, 1I t ':,
W .1t ( I lt l" i:) I ~ l t l i l I ] lict i! Iill Y th I - ( I t I . "It-- tI v' I k d ".t ,:I I u ir

i'l'-t I w i II t '''i :. i xV ( () 20 Ic 'c ,I r' t:t t ii ti! tw' , fill w i I,..

"i ' c I, ri ' i*- (4 r t Ipe . i, t , ii , t11 , i Pl ,, ;: I - i' ilgt' -!- ii. A t 1 (.i it I y(.

w'i ,< ,., w~l ,r t~i~ i) , 1 1 ,,'i I ;d k- t I' I (4) I .I I ' ; ttr i l .it ',1 I l ow'

3 i. A I 't j' k (oir ak I 1:' f i I T i it d f fI rt ii r,g l

1. A 1  1, 1 ,v. , ;it 'I two ,2) r tc nri'i4.l I . r i:,1; lr b,1 r' .,i;iino .

( A ! , .'ill .I '..k i t 1 l.. , 1 1 !i i f arr npo

ta ,ut ( }r id I Ian i' t L i rig. dt o : , . A r s urit , r'.s I i t ' t wi .

tLI. A n i c' t,; 1, , " 7 , . i ( i t IW ] in t' f'()r (:X V "- l i t r .I., I( ' li :I-

'k,l l . A l ' k' ' . .. .: , < : .ll i it 1,ii) ,p l :;, k i i l It a , . vt, i, )- i , r

aIft r I W Ti t i l 1 t 11 1 d

the t'r.t I ng W1(i!t I r' , ' !t' s tt-rn, In c ,i v o I It tu, ,ien

design e Imr wt r ccv r Ion.

I -'i , ', t , Ii'i I I" I., ,it ,. I w i I I w: .i I It I., , l I i I tl '< i, i v. 11~ (1) vo u , 0 1

ti , r I I ( ~ ~ -,w- ,) v t - ( f,) t(,t tI p trc'vcii t ilit t ll1*(rtc!lt(
'  

w i t 1 W.l l I t ,rt.it 1, v.

andl( sto)r.ii',i t )r t 1,t. }li,it ,t 1 ,  i r I :,, dutrtit :,1), -M c , YgL .tl(yv. A p I u),, va I vk

w i I ,t I e )r, , v i (I d k)i . i! I t )w I ,)iti I ( It lilts conl.; t( ro' It ~ w. itct, I l ow

t o t hv hI d 1 1i1 Y t~i (,

318 P 1' 1 )_ +L:J+_r 1),y ).,t i_  .I'P,,.- To) ivo(I f f ,t-t i ng thlit h<it c i t, tproct,-;s
wa tte r s -tip I v) , a .,c~.prat t wo {(2) 1 i it lii 1U~ , )  Ii ne tii itbeen f urn-i i,hcd I)r

domet s tt sc vi,tc. A,; s hoiwni ill de t aIl I on P ]Iattv 8, pip)ing( is so a:ira' twcdt

to suply] waiter to) kit (h .w , ha+t hirooms , hose ( Ihib. fil tile haitchting, rooml

aind yaird hydraint,,; in tht( . 11W) lwt iw, irL.;I . A tpressuLre, reg lulaited !vsttuni wi thI

at one( hulndretd t wot y ( 1.10)) ),.tI Ion tii-t-o)tirte tank w i I I ,be ink-lIudod to0 p)1'kVvf Lit

the o)perating: waltt,r prosm..Iire. Tlhe .-y.stc'm, inc-luding, fixturcs, hdiS bCt, l

designed for walte.r conroti~on .
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SANITARY SEWAGE DISPOSAL. SYSTEMI
39. RL.ut I a t Ion!. Re gulation 61-'16, Irdividual Waste 1)isposaI Syst ems
Regulations ind St:und.irds by South Carolina Departmeut of lHealth and
Environmental Control are used for the des i - of the sanitary sewi ge
disposal sv,,tem. The local approving agncy is: Environmental HealIth
Divi lion, hIberkelev County Ilealth Dhpartment , 109 West Main Street,
Mon'k;. Corne-r, South i rolina 2946 1 . An appl icat ion for on-site
di sposal of sanitaiv wastes will be filed by tlie C(rp-,, With the St atev
agency in order that an approvable s;stem can be provided as part of ih,,
final design.

40. E st i mail td S(,w:Lc 1l1 ow. The fish hat chery provides a kIt rhen and two

(2) res;t rooms t or a maX imum ol twent v-four (214) (ml, Ioyee,, a day. B,.I;ed
oil a water col4Iumpt ion of f i ft I ( ) gl l 1n); pvr person per day, th
sewage flow Is C:t imat ed at one, thousand two lhundred ( 1,200) gal I oi:;
per day. T,. fi;h hi;chcrv will bc oper.itt-d only ;ix (6) to eight (8)

weeks a year during tt I i:.h spawning seo;,n (April - May).

41 . _S 1)t i c Tank. Accordi n, to the- reg ulat I ls, minirum capacit es of
sept Ic tanks I or in test in t d flow I h,. than ont, t houst:nd fIv( hundr.d
(I,500) ):II ons,. per d. h.a I I be one ;and one hL I f (I!,). t i MOS d il lV fIow.
With an st imat t d I low of one t hotoand two hundired (I ,200) gal I on,; per
day, th( sept ic tank sian I I have a m ii Iniv ipii d caic I tv of one tho'usaod
eight hundred (I , W)) ),,;,IIons;. Wit Ih four (1,) feet liquid dept It and twe I ve
(1?) feet by f I vc (') f(et and tour (4) inches surface area, the septic
tank providc. ( ne t hoi;.and nic hu 11nd red ( I ,Q00) gl I ons of I i quid Volum.
Det ails of t. sept is t ank , based on St ;nda rds for Sip t i c Tank Des ign and
Construct ion, arc shown o Pl.ate 9.
42. Soils R,)ort. "I. soills report will be prepared by the County Depart-

zent upon rtcci pt of all appl icat ion and loc,at ion information from the Corps.
Their report will provide the final design parameters for the system.

43. Final Disljh.saI tcStm. Conventional absorption trenches are proposed
for use in the disposal svstem. l)esign ot the distribution pipes and

absorption trenches will be ba 'vd on the requirtmunts set forth in the
regulations. The required number, length, and Confi gura tion of conventional
absorption trenches shail be determined by thc l siyn en ,ineevr in conforman,',e
with the rc'gulat ons of the local he'alth auth(orItv and shall be based upon
the nurber of person; using the factliti-e,, percolation tetsts, and soil

conditions.
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ELECTR I CAT.

44. G cncral. l i' hasis of desileo covers, in )g.eneral, Electrical Sv';terms
ieslin for New .iHh Hat, hery Duil dinW in ;t. Stephen, South Carolina,
including I i).ht ing:, ont rol and powcr d,;trihtition to prov,,de compl-t r
and usable elertricl ,ysto.m:; for this facil ty.

45. Reference Cr it t ria.

a. Nat Itnal l r irott-t ion A!; ; ,iat i,,n (;tPA) :;tandards.

h . Lat est cd i t i (in of I II urnin.it in Ii Lo i rt.c ii r f. 0 kt V , i guIl t in,

Ilan(l) o I -.

C . U I. v rwrit c rs' ih. o ra t o r iv, nt .( I'. ,~~.r

4o,. S rvi-, aii. ! , rvi, tli i t. ,.!1 ,rv , vi ,. 1Vi ! to' ,),

used. Sk V V C C I I k t k i tI t t c

7w C ' _ t II -. I r I t , ,

a .', n ,'l ,, rd ,; w i l l h ,' ,,f t !l, v i -, ,'li t 1.f, J.)' ' I ''; . ' l, h 11 ',
W i I havk" 1.in .'t 1w, 1 , % I.f)) ,: 1 trip t tilt, T:(! t .f,

i .1 In 7- r il k 1h t I 1 1 i :I I

th ,,( , g rI.,. I -v I I I t r I Ck,: i  r In, .

c . In Ili _'h t iln : (,t ( o:.]!)i 1. 1t i o):I I i lit i :I,. .!II p,', r I,.d ; th lic ol.;!, I ,.

vIt.1,I drip "n ft-Jor, indl i r.i r o (S i iit., wi II not c:-:- Ii f v,. i ,
per ( c it . Aipro i'+,t(l, two (.'' r .h i il e b pi )1) t i 0 ,1 d t, I .I .

and thre ( i) ; r ccent to brosti,,h , it, tit,. A .: -:i:url ,o,,lt, . do r,,
teun (1(0) pe r 'tnt will li iII)w,'tl id : :% ra,,tz diit inog s;tart in',.

48. (_i uuit,! ,,d .irjo2 >1,t id

a. Branch circuitri wil 1 be mnim iurnn, No. P12 AW(; copptr conductors,

type TIItIN-'rl WN.

b. One spar, circuit, rated two thousand two hundred (2,200) volt amperes
will be provided for each five (5) active circuits in each pant lboard.

C. Wiring systems will be installed In accordance with Natio
Electrical Code 1978 Edition.

d. Generally, motors of one-half (1/2) horsepower or less will be
connected to one hundred twenty (120) volt single phase circuits.
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V . Mot o r; ,,vtr om-hi. I f (,,) I-r:;e . r w I Il be c w ic I d to( t w(i
hund red i -it f 208) ,olt t, h r,. (,) ii ;c c. i ri it:;

4') . jii t , t I t i t i t .. , Lid H *'ht i i " I 'i xt II ,' If

.a. Iiito ~it itt c it ti ,r fji:-t r,"; will ho:

ILI t 1h i ; A 1 .1 . . .......... F. C
I ,;i)ho I iI rv 00........... ) F. .

K it lic... .... . . . .......... 1( F. C.
. 1 ,lkm .'., R i ...................... ) 3, . 1.'

Toil 't KI., , ::1' : . . . . . . . . . . 30 1. '

St mt i ' . ....... . ........... 10 VF C.

]n,. 1.1(r ,r. I i).,It iw: I i :-t ,ir( I, ' I w I I I- :

Kit hli: .r.. 1 " F I , rr:;,-ent , IX . - ." I i;, t I, f f r

'r( +V i t ['Ii ::It, ] 'tI,

It i-ci,;

r .I I. t c .I :. . I. ; : , d 'i, ,l. tn I II In d I :i

Iii,' ,n....................'1J.0 ". :.
.......... ............... ] . . I

litid............................1.0 1". "
Xi x t I t I I

av. :, I tI y i ; i I I 11: ' .ni , , t r r tII:l i r .I I t . .:t ,t .. i

iA l . 1, 't ! ,it Ii. . . . . il .. , . i II,: t jilv hi lt wir "n,\ tt ' uT .

. t it I ' itr it Iivtt , i I tI i n r .toI t , .tqi l': t
A~ l to l I i p I i I I .. '.it i t I it'.lo t 1I 11 ]c ! ri ,V a lod kl.-t

l(1 pht' i t t1 + 1 .+ ! - ,,

All pli cll o :;; ,ttri i .I t'V I i; r t it t.l 1 h h ar t fio la tl of the w

Undrwriter'. ILaboratory.
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E:STI MATUI-) COSTb
%.',.~ ~~ ~ ~ tu:r.t' i ,,; ' I~ t ct'

(:OM)PlR RIVEIR RI I11V RSION I PRO.IECT
FI .il IATC'IPRY

!III ,m.Tv' t ' t' l ( , F.stlmatf

(April 1 9 F) Pri' lave'l')

Current

, Nr E., Estimate

O,. I. i n H. ut ch rv $363,300

it,. Fn i xu..' ii ,, t 1) .l n (1 11.) $ 39,800

l.~~v l; ' '. i (i ,l . l i Ad:'.iri ,t rat ion (8.0::: $ 29JO,,4

Sub iTotal $432,164

Cont ii i k cnr Iv:; (10*,) $ 36, 330

I ,tal Cost $468,494

list. $469,000

C" ' I I V; i t Yh b' If .,i t estA , rovvd l'b-_3 Est imate. A comparison between
li t l. t, t. t ,' it I. piv.pire'd it i htne 1980 yields a priCe increase of
W o . '..i ri Il i0, r nrc I Is dut' L, 11 morto precise estimate and the

.,!lit in .l > ur t l t,t il) .0 1 ost o 1 $40,000 including F&D, S&A and
tut .. .,.. Ihi, t.n,- w. n,,1 in, luded in the original estimate

''.,,..p-i t cx. . I-tit hat.li,.rv i; within i se'uru area at the leffries
-'t,, Pl.,nt III,. new ht, h.rv will c in il igo lated area. The balance

tilt. ,' t 1 the pr i , t. i s, ,1. 1 t; iuc. t k, thu more detailed design
t ~nt .,I t hi' 1M . !.It iv, t thlt h ;IDM plait.

R-1 27 April 81



Det, a - i Id c -d r j~ wt

DI C RP: I QTANT ITY IN IT PRICE TOTAL

. Sitte:

i , , I rump S,im $ 7,300 
11t row i 1 4,100 CY 14,350

lit c u ritv TvI, 800 IF 30,400
9I.F 2, 500

P~vI ,.I 1.unrp Sum 8 ,900
I.P i , i t ii,. I luarmp Sumi 2,93V
'Iit ' ?, , 7, i.), lump Sum 3,000 79, 185

. . , I w Tp Sum 3,609
P Ii :, / 10 IA' 2,92".
Ti ,. - I .mitp Sl u 1n . , 5.68 13,300

f I , 1 1 Ltlu p Slm 61, 780

A t-, 'i ' , I t I I .' I

ii I lanp Su 15188
I.'. 1 lip Slurm 2, 89

. ' . it 1 l.u I, Sum 7, 421

lun''b -, i ' ,2 ,., , lum , Sum ' 3,466

Vr., r i 12' 1F 5

SLI 1tt 125 I, 9, 700
I I Lnl l, Sum 616_ 65, 391

(A nh - .I" 1. ,val I iI Lump Sum 9, 00)
k' .. 1.. I. 300 A 900

S, , Is 27 FA 8,100
PrDail V, v. , 3 VA 500
m'Vablt (;it i;1,, 3 EA 300
Tab Ic I VA 800 19,600

S, al 239,056

r
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hit Jury.. u I v

S~ I? T

lialt I, ". i , u r i: I Lot 19,00

I Lo t 18, 500

Tab A 500

P.O. ".A 1 .000
*, K v1'.'.. It 3,1 7'

0 .
EA 300

, .. A 7,800
; .. ( ,! T: I !.,;ip S i_ n_(00' "7), ."

I,, ',; 1 l~ump .Su in uO

;.h ,.i . 1 .uw;p S1u7 301)
" ( , . , < Vi I l..u . , ]1 , 5 )0

,Sm p 1un , 200

A i r G i': i. I liunj S, Ir IIm00 8,0O)O

,t., ,. ,l.t 12,200

] a ; I , 1 E A 1 7 ,

I 2 A 27,800 0 4)(

li o 1., t 124,27'4

Pay.j' 1 T,, ,lI 23- - -

;r~tndfit aS 16 30
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()( NI IiNS AND RVO :)MMlENDATIONS

oer.t i,,ni And Ma hitnt'n.nce. All operat ion and matntenace of the
-Ir. ot d t d ti tlit v, In. ludtng it ili t les, grounds buildings, boat ramp,
appro., h , tan l;ark tTg area wi I I be dome by the SC6W'OD at no cost to
t ti, ,oVv r IlMtTI t

, . i , .. moi idtdm Is in a ,ord with minimum feature DM ! equire-
mcut, I i , In I e t er by SACEN-;P, dated 12 October 197. '[he
;i ps-. ,r,,)e, t plan has bleen devlopd within the guidelines of
tX I )8o- -I tk. prvldi suhtst ittt, fat 1it es which will compensate

he, ',out Calrol i n W1I I tlttc inl Mar ine Resources Department for
ttrimt11t] ri, t t, t v ts t, tt Ir laclIties. The plan is
,u ., .rn i.i Iv th. s.imt. as statc.d In th t, *G I.

1. ,. ..p,, a v i, t he proposed prolect pl n is haved upon criteria
vIV, 1,;.d, in As.1 i it n Wit tht' South Carolina Wildlife and Marine
k~sur.- Dep. . I ! rtift

. ht ii n . ,. im.t-. to o t Fiir Hundred Sixty-Nine Thousand
ll,, l r, l .ti ,(Pi(, . (I) whi, h wo nt| d ,mpunisatc for adverse effects
t the ,xi st in,. hdthrv. Ih. prop, ed plan has been developed in
,ap p 04t, i. , rtltiat it,n with the (wn r an] the overall project plan.

,1. It p pla ctne,! h.it thi. ,instru, tion of the relocated hatchery
t,t. , lttd .md, re . v t,,r operat tn prior to rediverston.

. Il t i eytn., is vs vs nt t illv in a,,'reement with the proposed project

A I I ,llst r;l, t inn 'tl! des ign ork would h., at the expense of the Government.
1.' bt t -',>n - -r int.' I vtid in t he proposedl pl n.

1"4 Ru. t m-mT.IId,.it n,1. It i s reco mNI,'V ,i.d t ht tht, proposed plan and attendant
ml nrma.t Itn pr,.Sent,., iln this nnea,.orandurM be approved as a basis for this
oif it vto pr,,, .ttd with the. design ,t f Inal contract plans and specifications

,r th- prt 1r.

I

R-l 27 April 81
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SA :CE 13 October 1972

Hr. Jeffernon C. Fuller, Jr.

Chief, ra'.e & Fip), ,.,aian'eent
S. C. Wildlife 6 :arlnu 1enourccs Dept.
P. 0. Pox 167
Coluabl.,, r-outh Caroli Ina 29202

Dear fr. Fuller:

This Is in response to your letter of 22 Septenber reuicstlnq. guidance
as to the type of Infcr-;at ion the State tieht furnish to further
justify build r- a striped 1bass hatchery during initial construction
of the Cooper KeL!version Project.

In our renera. desP[ri report to hirlher authority;, we prorosed early
"' con'tructlon of a ne- hatcherr on the Santee hiver sinalnr to your

eanitfing Cuoper :Aver facllit.. Our atte-i, t to c!eflne the need,; for
the nev hatcherv was :,oetlv i:- :-encral ter.ui, coc.qi!crl'i an appro:x-
'Irate post-project flow reduction in the Goper Piver of aoout 8U
percent. We also included in the report, a copv of 'r. V0's letter
of 8 ?'arch 1971 which gave State views on the rtatter. However, after
considerin, our proponal, the Chief of Fn'ineers has reouested additional
Justification sunportinc, the new hatchery contruction. Specifically, I
am directed to sul,7it Inforn.ation f:ivint. sound reaqons in rcn-onqe to
two questions. (1) Vhv construction of the new hatchery in required
prior to tiiic deter-.tnation in tz.ide that the fi.;h run has actuall-
noved fro-; the Cooper to the Santee i:ver, and (2) vhy the eist.tn.-.
hatchery cannot be used even though the fish run does uove frou the
Cooper to the Santee River?

In order to further substantiate the need for construction of a new
hatchery during initial project construction, It is imperative that I I
receive infornation fror_ your Derartrent to constructively ang-acr these

two questicns. I -'ould su-ent that al nuch of the inforration as
possible be detailed in statistical forn and derived or projected fron
reasonable factual data.

I LV EXHIBIT 1



13 October 19721
,?X. Jefferson C. Fuller, Jr.

* Webb's letter contained itore coripnrative statistics on flnh life in
tne Cooper based on the lowi-flow period du~rI11; thle NinnopolI fire in
early 1970. If latA in available, vour nimilar azialv''in of any other
periods of ,I-nlf~c.-nt flow clian-"'q in tie coner 7,1ver vtitli *.), 1 1lr'-
ful * Lowever , these kA'terCT-atiol.;It 11 T oly v to nc'i 'it U!, t! 'e itCr

of the prol "ct i';ract . Miat In lac;-in!- in~ our Justi fIcaion Is~ auita lo
information to conclujsivclv eI tal'1ish that polit prolject finh life con-

ditionis iti both rivcrri and corres:,ondii- h-atc'aerv procedures will r4
latively change cenou-lh to w'arrant a ihew hatchery or, the !>antee ats an
oblif-ationi.tri:u.~l to thc project. 1Jliesm~ til! infor-a.in-m fr.
furnishel ini convflci. detp.1,6 tlhe Corpsi will be o'1edto con154der
that detenamt io:,o; of tlhe noel for a new h!ti ~hbu (, ot:~r on
exa-itiuat ion cf rto:'.. condlitions at -, 1aid v t)he U. 1" *1-;

and Wildlifr' .5ervi cr in thecir report. ",:jrii an arr.i-o'a-it woiulc !cr-
uit prenter a ~isrccx of an ecouitnt .0 o'it1 tn thi';- ?'.tt*r. I I e
tine would be r-q-Ared to exn-aii~e the prototvne ;inl prrform any lidlc.itud
remedinl work, iie do not believe 4u0!; nn intorlT- period would, ini Itsel f,
criticAlly iiffcct fl ti life or )iutclierv activitien. It should be borne
in rind that the project I,; cnnsit!cred reverniille to permilt correctlve
man;ures, slhould ally unexpected severe effects uevelnp.

Oni 25 and 26 Ccto'~er, a !-ectltig Is schieduled in the Sriva1nnah Di'itrict
Office to dii-iisavt l ! -crl,.anS Tf-iniVt- ao; nt rraLhrator tI

on tie renoral d.si:rcp('rt. .:c;ret~entat ives of t,,, (.IIle of ni'tr

the DiIvi,4ion Vnito, te avania .AI;tr~ct En,-Inner, an,' Liv office willI
tend. >),irin7 t1,1,; rvtf'I iOuld iL rb.Ulz~ to coThVI" .1-1.
.ornatlon co,-ncurni-ni' titin [ tator that tiie nt'rr~ r vr'u to furni-; ::.;C

Sincerely.

ROILEPT C. NEiLcON
Colonel. Cx~rp'; of ENzlncern.
District Lnpincer

t
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" q F 0 OFVICE [00( lf(/ COLUL,'.[,IA, SOU1TH CAROLINA 292O0

JAMES W. WEB,, ExecutiNe Drcctor

AT I14A ( 0 ( t lw'r 2',, 117:' JEFF[P .,'. C .1I
li"1 I r , . 1 C ILI ( , 'l '. . ,4, "

4kl ,1 I. * I At * '-IS t,* (i~ ,

f. NJ. A I . I(cho l I U , . I ( , I o : : l~ ' '

iC'. ( .11

Dt, ;tr C(, ,., I I; I I,:I

A t I h.. ,, . "i: 4 h( ,. C.. t,4, 1 , r (I,1h,

fol -  w ';. t I t' I, 1 V *,' . 1...1 ' . 2 . : I I O I t it" , '

fi aJ 1 (1,4 i t

rm t , , , t ' . I sui t tL I , I . ",.
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SO11 '0'R *W/// James A TirnrrT,r1 Affr

I'soVf/ A)/)d////( Wildl-if nd n,

February 13, 1930

CO

Mr. lHinrv Glerhart 11I
iuch ' rt -Horn

C(n!" u I' in) E !-, ~i n c rs and Planners
Busch Cc(T)ra t eCun 1t(r
201 lPaCket!- Curt
WilIl iamr:abur);, \'irjinia 23] 85

Dear Gc (rha~r!

At t achc61 plca.osr f ind C01p ICS~ 01' y'our s',Cd' 1 c ayou1t p] lr

We' 1,rc fcr a] t01u;±* L' n)UP11er ?an ha,'Ve ;i ( 512 MC ''Stc

c)11 the dr'awin -i whirLh k,' fee(l will ht-1p thc ()\'ral I Si ct u 1.

If you al'Ve- ;n:,, TcSt 1on, ]p CaS' Call.

S in c er 1y,

-"Aack D. Bales c-

'Denn is'WiIdIi f c Ccn L r

JDB: e
CC :
Mr. Lincoln Blake

EUHIBIT 5
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DEPARTMENT OF THE ARMY
X CH*ffII TOf OIITWICT COUPIS OF UNGIWINS

CMA*& TON. SOtU*Y ChAOtPtNA M902

SACN-G' 7 March 1980

Mr. Henry Gerhart, I PI.I '"" .

Buchart-horn
203 PacK t, (',,jrt r
Buscii Cor r,. tt, e t,.r
Will ia sr, V;' 3125

Dear Mr. Gerhart:

Refertn(ce is r, to yoir 4 February letter altrl',sin1  the Fish Hatchmry :)eisjn.

i met .itn 'r. jac(,, ,yb,,s, SC :tarjrJu & .4iiiif, ',urces Dept., on 29
Febru1rA t r,.,, , th )' ien t., that were o, in the attach>-nt to yonur letter.
The f(ollt ,.,i p.;t', ,r, to clarify the Ulttanldiil of ,uth the Corps and th

ep,:rt--ent I,, to tht, tds i jn and thist.: coritnt sh(,ould be incorporated into the

a. Nto sefparate' but tora'ie ,thi d will t,, provided as part of this projrct.
The larq, t ,r .. .. rr, thait art, in th. huildin( will be, a,, sh w n in the prt-
l iriniry d id,.', ind irt: for thw stor,i t, of boat motors, hatchery tquip-i,,elt,
et,

b. Concur.

c. Onu rest room ,'aill be providtd.

d. Concur.

e. Concur.

f. Concur. The iron content shall not exceed 1.0 p.p.m.

g. Concur.

h. No roof shall be? provided over the tanks as part of this project. The

Department may elect to construct this roof later, so allowances should be made

in the layout for this later addition.

i. Parking is to be provided for 10 employees only. No visitor parking is

to be provided as it is not present at the existing site. Pavement or a

finished surface should be provided within the security fence for boat storage.

J. Concur.

k. Concur.

EXHIBIT 6



SACEN-G 7 March 1930

Mr. Henry Gerhart, 11, P.E.

1. Concur.

m. Concur.

n. Concur.

If you hav~e driy qmJi-t 1, cunct'rn i r the above pl uaJe contact me.

Si nccr:ly,

GEORU H. FANKLI.N, Jk.
Contractinj Officer Representative

copy furri,,ho-d:
Mr. Jack ,J.-L
S C W~ iId I i f> L & V Rk -'rC t" :)ept .
Ebonneau, SC(
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APPENDIX ' O. "A"

AGREEMECNT



DRAr r

AGREE;"EN7 11 7,1F N

THE U'4ITED STVA ,  i :,"E PICA

TH SATE 3i. AN "()
FOQ( tO L C1 '11 ,' ". ,

COOP E R P, ;- f [ , :' ', iF )

LAK I V.0' E
SOUTH (Ak<L :1,4

THIS A Ev' r, T t'rtA into this day of , 1980,

by and betcvt. !ho ' eI), 'P[ S C ; C.,teru nafte; called the "Gcavrr.-

ment"), repr('.'ntt,d by t i - t t rj C fficer esetut 1nI this -gr -)ent, rd

the SLATE CF 7WT CA[-, C4V, actl%, t> an thrn,,,jh If. tt uth Carolina :i ll ife

and M.arine P ',,r ' ,r-, ',t 'e'rR)terr cal led the "State");

WI Tlii S.! H ; :

Will P-[ AS, c.n tr " r r; the Cc,;er River P.d vers ion Project (here-

inafter cal I t, Pr':,r " dJ t Ihr i . t' tht: k iv, and Hartor Act U,

196! (P' 1. -. C , c' . ;.,t 13, 196C) for the purpost of

improv ir,, n a ij c ' in or 'cr, J 1 
,r _

dHE E vAS,* tIf,( E ' r-, f(r . vurS arid Har bors has reco-rendd

and the pro-cct I' .l, a h r- rr:t. coritruct ion cf a new fish hatch,:ry

facility a, ri t .. Lat , : , ! t t Pro ect; and,

WHEAV, t..tt Stt .r..y rv',rv,.sints that it has the authority

and capa!,ility, ft rni',, the n_,ri-!dcral cocperation required by the Fedral

legislation a t, r:z r, th( 'rtJ (,(t and by other aipplicable law and as stated

hereinafter.

NOW, lil PL(LAE, the parties agrete as follows:

1. The State agreet that if the Governrent will commence constr,ic-

tion of a re, fi n hatcht'r,, substanitiall) in accordance with an engineering

plan define it, thl. Cc .rn".'rit 's Design !'(1MUrandu1 No. 14, Relocation of Fish

Hatchery, a jacer t to the taiIrace canal of the power plant to be constructed

near St. Stepher.s, South Carolina as part of the Cooper River Rediversion

Project, the State shal, in consideration of the Government correnci no con-

struction of such Project, fulfill the requirements of non-Federal cooperation

specified to V1t:



a. Accept ownership of the new fish hatchery facility, inclid-

ing full responsiblity for the operation and maintenance of the grounds,

buildingS, equip'int, boat ramp, approaches, and parking area.

b. Release and agree to save and hold the Government harmles

from any and all cau.es of action, suits-at-law or equity, or claims or da,.s

or fror any liability Cf ary nature whatsoever except those claims or da-a..

due to the faul1 Ci nlv;ience ocf the Government or its contractors in any way

growinc, of th,, rlocatior arl construction of the aforesaid fish hatchory

facility.

2. a. 7he Covernr'.ent shall make such nccessary surveys and prt;rr.

such dra,-, ,.zt.W.* pl-,ns and specifications in connectior, with the wor'

to be F erf -r-rd ,. .," as -ay to rrquird. Said drawings, schedules,.pl s

and spec; ic atio
, . %il 1 ,' t -ntto d to the State for rev iew an,,d co-irent pr icr

to init I dt I1 " ! t .

b. The ( ,urr.vr1 sha',I acquirr ;,r;,tual and assir itle rict-

of-way r<-, " t; r 2'., i re '. in real ;r,. Yrt -n'crssat;j fur *hi, ;r?<,;1

cont t 'i .tr . . ' e: t ! o f, a; 1; ro v a ' t ecre

of the Ar-. , Cor. , .. tn, "Ialo a ;,r r;Ctuil and ussicrabl ea',".r(:r.t in, cn,

over ad a 'S t ' la" sh'1 .n by a ;, i, c at ior in "red" on a map cf the

vicirit. cf tr, P, ,.t , ra( 1, d i x ' i. "A", attacted hereto, and by tt is

ref eru-:, t ad, a art hr reof , f cr tto oper t io, and r-a i nter, Ir,ce of the fish

hatch( ry, t~gett-tr wth a pcrp(tual road r Iqt-of-way ease-, Ir w ithr, th Pru t-ct

area, as s c n by aj.,, ox icat ion in "creen" en j h i bit "A", for access to the

fish hatch(ry fas i ty over and across Governi'rt Ia ds.

3. ihe Gover-n,,nt , upon cor'plet ion of the work , shall serve not ce

upon the S-tate of suc, Prcject corpItt ion by post ing a letter of not if icat 1or

to the [,ecutive Direc-tor. South Carolina Wildlife and Marinc Resources

Departmrent, P. C. Bo, 161, Dutch Plaza, Building [. Columbia, South CaroIina,

29202. Receipt of the notice shall constitute acceptance of the work perfor"'i

by the State und'r the terms of this Anreesent unless written objections are

received by the Government within twenty (20) days thereof.

2



4. Should the State ever cease ope-ation of the fish hatchery, the

facilities and ease'"ents shall irnmediately revert to the Government and ray be

used for any purpose in the discretion of th- Govern.ePnt.

S. This Aqreement is subject to the approval of the Secretary rvf

the Army or i% dpsignatsvd re'pre,,er-( at1 t.

IN WITNESS UHE ;:E , the part i, hereto have executed this ccrt rart

as of the diy and )ear fir,t writtpn.

THE UNITE fTAT[S OF ;'Ri: THE STATE OF SOUTH CfPO!INA

APPROVE :

BY BY

Distriot Fr
Contratir, C" ct-r

FOR . ; T.' . DATE:

DAlE : AlT[V :

DATE:

t".
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4%PPENDIX NO. "D"

ELECTRICAL COMPUTAT IONS



!

INTERIOR ILLUMINATION 3ob No. 20 1/o-JO

Room -T t, ET Ft. Candles Required _30

Length . x Width 4 :Area (A) Sq. Ft.

Reflectance factor.: Ceiling Wall$. 5, z Floor '2 0

CeilingCCR: S(Hcc)(LtW)
Cel n . . . .. . , 1, C x W

HRLC SW 25.

-~~~c~Fj : S(HRC)(LfW) 5~A' ,4j
____________ F~~.~LxW

Floor . '

PCC Effective Reflectance (Ceiling Cavity) 80% )
1 Table
) "B

PFC E£rtctive Reflectance (Floor Cavity) -4 10

P W Wall Reflectance : 'v

cu : ,__ __ __

CU (final) zCU(20% floor) x Multiplier for Actual P Table -"IC-

~FC 1or "D"

CUF• .*MF:- -- .7

Fixture Type j'%j' /AC , Lamp/Fixx j. Watts/Fix.Z.O_ _

Lamp Type A-2i, _&}grzt . Lumens/Lamp _ 3,8 30

Total Lumens :_CO x_ V_ "__ _357

Total Lumens
No. Fixtures • Lumens/Lamp x Lampo/Fix. .. h C' - .

Astal No. Fixtures Designed _ _ _

Total Fix. x Lamps/Fix. x Lumens/_Lamp x CU x MF : 34
Revised FC Area



INTERIOR ILLUMINATION Job No. 3o L -Io

Room -L .r-AI&CAL ROOM Ft. Candles Required 30I
Length 7 x Width Q,04: Area(A) 31,j- .... rt,

Reflectance factors: Ceiling 8o . Walls . . Floor _0

Ceiling sC CcR 5(Hcc)(LiW) :
._ C :: .. . . L x W

RCR : S(HRC)(L.W) ..

HRC. L xW 3, 4

Floor

P Effective Reflectance (Ceiling Cavity) gO7, )
) Table
) ",B"

PFC L'trsctive Reflectance (Floor Cavity) - 7' 7

PW Wall Reflectance

Cu : ,______

CU (final) z CU(20% floor) x Multiplier for Actual PF Table "C"
C or *'D"

CUF. .'F ,rF ,7

Fixture Type 4' _tA .L. . Lamps/Fix .Watt/Fix _0

Lamp Type ____-_____/ ______ Lumens/Lamp 56-0'

FC X A3o x 37,4
Total lumens z FCxA 3 3 -* UCU MV ....

Total Lumen
No. Fixturet * Lumens/Lamp x Lamps/Fix.

Atttal No. Fixtures Designed _

Total Fix. x LamrpslFix. x Lumens/Lamp x CU x MF
Revieed IPC Area



I

INTERIOR -ILLUMINATION Job No. .0 Ia- J 0

Room SbP-A69 Ft. Candles Required I 0
I

Length -  / x Width : Area (A) Sq. Ft.

Reflectance factors: Ceiling o Walls S) , Floor 2 )

Ceiling CCR : 5(Hcc)(LtW) :0

-HCC 0  LxW

RCR : (HRCLW : a7.
HRC Lxw x WX )-

8-FCR 
: S(HFC)(L, 

W)

Floor .A

Pcc Effective Reflectance (Ceiling Cavity) 8 % )
) Table
) "B"

PFC L;E"ctive Reflectance (Floor Cavity) ?o7z )

PW Wall Reflectance : C0

CU: .4-3

)Table "C"
CU (final) CU(ZO% floor) x Multiplier for Actual PFC ) or "D"

CUF. ' 4 .MF" .7

Fixture Type I'AL' .LV4 . Lamps/Fix 2 , Watte/Fix 70

Lamp Type F' 0 LWIRSI /1sS , Lumens/Lamp 5O5'o

Total Lumens, FC xA - ..L L,. .: 47

Total Lumens
No. Fixtures Lumens/Lamp x Lamps/ Fix. " ' 1 '

ALtial No. Fixtures Designed /

Uev~s~d FC Total Fix. x Lamps/Fix. x Lumens/Lamp x CU x MF ,
Revised FC 'Area



INTERIOR ILLUMINATION Job No. 7. 1i(- p

Room -P.A. . Ft. Candles Required 10

Length 18' 0" xWidth f41" : Area (A) .a7. Sq.Ft.

Reflectance factors: Ceiling C Walls --. Floor 2

Ceiling, 1  CCR S(Hcc)(L#W) 0

co LxW

RCR 
5 (HR C)(Lt W)

HRC 6 Lx W 4D "

FCR: S(HFC)(LfW)FI~co xW

Floor , "

Pcc Effective Reflectance (Ceiling Cavity) z 8,061,P)
) Table

E~'CtiC eflctace) "B"
PFC EE Tctive Reflectance (Floor Cavity) 2 076 )

PW Wall Reflectance 50c2

Cu: , 57
) Table "C"

CU (final) s CU(Z0% floor) x Multiplier for Actual PFC ) or "D"

CUF a , r) , IF *M : . or

Fixture Type . Lamps/Fix 2 .Watts/Fix 0

Lamp Type 5 4L )IR 1S0 . Lumens/Lamp -___ _"O

Total Lumensa 5C2 x 7.CUxMF 5,7 -

Total Lumens _*2

No. Fixtures a Lumens/Lamp x Lamps/Fix.

A.stl No. ixtiures Designed I

R d Total Fix. x Lamps/Fix. x Lumens/Lamp z CU x MF /
Revised rC 8 'Area



INTERIOR ILLUMINATION Job No.

Room LA1 ATP--Y - Ft. Candles Required - 0 0

Length JO 2 x Width '- Area (A) /q , 9 Sq. Ft.

Reflectance factors: Ceiling 8 0 , Walls So Floor 2 O

*Ceiling CCR : S(Hcc)(L#W ) -0
LxW

HRC 4 ,, L x W

FCR : S(HFC)(L W)
_ JlF~C3'.S  L xW --- 6 .

Floor 7iL

Pcc Effective Reflectance (Ceiling Cavity) : 0 o
)Table

PFC k-ctive Reflectance (Floor Cavity) z 4 7"

PW Wall Reflectance 5 7o

Cu ___, __ ____"

) Table "C"
CU (final) :CU(ZO% floor) x Multiplier for Actual PFC or "D"

CUF• 4'1 .MF: ,"

'4 LAI. ,A /*J FLAT

Fixture Type ?R,$,..Ar. L!AJS . Lamps/Fix /. Watts/Fix

Lamp Type :4oL'4R .-55 Lumens/Lamp 0 sO"O
10os, 199.9€

Total .mens FC x A % 4o-7599
CU x MF ' 7 A. I

Total Lumens - 0!9 3-
No. Fixtures u Lumcnei/Lamp x Lamps/Fix.

(

Aattal No. Fixtures Designed ._

Total Fix. x Lamps/Fix. x Lumens/Lamp x CU x MF /20
R eed jrC • 'Area 

iATl



INTERIOR ILLUMINATION Job No. j0

Room l,-rE- u Ft. Candles Required / Co

Length" x Width 14 10 Area (A) C, Sq. Ft.

Reflectance factors: Ceiling __ , Walls ' , Floor

Ceiling CCR : 5(Hcc)(L#W)

0 RCR : "(HR C .W).4

HR C L xW)

FCR: 5 (HFC)(L# W)

. FC LxW .____._

Floor .

P Effective Reflectance (Ceiling Cavity) 8 o 7 )
I Table

PFC Lf';ctive Reflectance (Floor Cavity) ] 7 ) "B"

50 7o
PW Wall Reflectance 

0

Cu: . 4
)Table "C"

CU (final) sCU(Z0% floor) x Multiplier for Actual PFC ) or "D'

cu _ • _______ .MF. .-7

Fixture Type ".PA',C. %-4 Lamps/Fix 4- Watts/Fix 14c

Lamp Type F' o L /P. S , Lumens/Lamp 3OO

FC x A 10K2t 2(04)

Total Lumens 2CU x MF : ' " z,"

Total Lumens 7Q&4o-S
No. Fixtures • Lumcnu/Lamp x Lamps/Fix.:

Ad|al No. Flxturbs Designed

Revised TC Total Fix. x Lampe/Fix. x Lumens/Lamp x CU x MF : / 0
_-Area



INTERIOR ILLUMINATION Job No. (joll- IC

Room _.ATC 4i0C ;200M Ft. Candles Required ZS

Length 2 x Width 2 Area (A) Sq. Ft.

Reflectance factors- Ceiling (0 Walls .20 , Floor 2o

Ceiling," CCR S (Hcc)(LtW) C=

' LxW

"c c 0 5(1,11C)(L. W)

HRC LxW

55 F S~ (HFC)(L#W)
FCR TablerrF-C 2,.S Lxw

Floor

P cc Effective Reflectance (Ceiling Cavity)" 0%)

)Table

PFC ELffctive Rcflectance (Floor Cavity)

PW Wall Reflectance

cu: ,____ _ _

) Table "C-"
CU (final) CU(ZO% floor) x Multiplier for Actual PFC) or "D"

CUF •,2 ,MF: .7

F'x4' - LAyI-r,Fixture Type ,/oj FL AT P '' z &,c.Lampe/Fix " .Watts/Fix Ike)

Lamp Type t40.vJ/,S! 6 . Lumens/Lamp oC"

Total Lumens: FC x A 5 . 453
CU x MY 77

Total Lumens 53t1 €:.4 .
No. Fixtures * Lumens/Lamp x Lamps/Fix.

ALII,&I No. Fixtures Designed __

Revised FC Total Fix. x Lampe/Fix. x Lumens/Lamp x CU x MF 34.
Area



BYJL DATEL5._ SUBJECT ^o. % P" I SHEET NO -JOF_2-

CHKD BYS ._ DATE -El __ __ JOB NO. ________-

VOLT DROP CALCULATIONS

-HP- 20PVOLT -P - 2b-FLA - 44Z LRA

DISTANCE = 2oo FT. (WIRE SIZED FOR VOLT DROP AT START - NOT TO
EXCEED 10% OF - VOLTS Y t0. VOLTS)

CM = CIRCULAR MILLS

I L  = LINE CUPfNT
d = DISTArCL

Mf) 10.7 = R OF CIR.-MILL-FT. (COPPER WIRE)
Z VD -10% OF _ VOLTS

Wliz VOLTS___ _ __ _ __ _ __ _ _

C-

O,.J
0'. ir START

Ou i

uWIRE SIZE : N____ @ Jp OO~j

I
S ACTUAL START V .2(17 )(d)(10.7) 2( 40 )( 0 )(0.7)= 9 ,

CM OF WIR SIZE = 0C@ )

USED

START VD ACTUAL_ START VD X 100=_(-L1- ) X 100 ,

SERVICE VOLTAGE ( 208 )

RU N

ACTUAL RUN VD : 2(IL)(d)(10.7) = 2( 1' L) o)(0. 7)= 3. J11 V
CM OF WIRE SIZE C Io s-(oo)

USED

*, RUN VD - ACTUAL RUN VD X 100 : C 3. 112 x 1oo

SERVICE VOLTAGE t08

___'

S gI



DATE 2V43-0- SU3JECT P Z SHEET NO O
CHKU ,,YR,,_?.DATE_-.f 0-JoB NO JLlo

fE.v rg_ Tn kXr- t- P ur_ _ _ 2

VOLT DROP CAICULATIONS

HP- 2 VOLT - ."a PH - .2.. FLA - _44-.LRA

DISTANCE F.2Q.FT. (WIRE SIZED FOR VOLT DROP AT START - NOT TO
EXCEED 10% OF VOLTS : VOLTS)

CM = CIRCULAR MILLS
IL  = L If.E. CU-P t.T

U d D ITA ,"E_

1?.7 R OF CIR.-MILL-FT. (COPPER WIPE)
VD 2J% OF 2F VOLTS

< CL

CUc S TA 'T

M) CM 2(I1j d)(Ki 1 .7 ~ 2. (2I)~)CO7~2 .J~2Sv) 20.0 .

u ~j WIRE SIZE W 2' : ,, , ",' J4,-L CM

{r< ACTUAL START VD) : 2( 1 )(d)(JJ2.7) -2( 442 " )( a0o )(20.7)J V

CM Of WIRE SIZE CMOGO )

qc ACTUAL STRUN VD 2(1)(d..(1.7) z2( 44.Z Z10 2o(I.)20.7)=5.

USED

START VD = ACT)AI. _,JA-.TVDX X 100 z( .. X 100

SERVIC VOLTAGE 20

RUfV

ACTUAL RUN VD = 2(I L ) );(IC.7) = 2(/. 21 .00 )(10.7)= 3,. 5v
CM OF WIRE SIZE(I "lr')

USED

SRUN VD ACTUAL PUN VD X 100 = 3L , 5 X 100 : l"

SERVICE VOLTAGE 203
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41SALI~ SwigSO
DRILLIMO LOG South Atlantic St, Stephen, SCOFI69V

Co,,;ir River Fis', Hatchery I AU O L(INo IL

('Soi.'. of Water lower Stake 12 MANUFACTURER 6 DCSIGM~ a# WILL

Sa,, anna"' District 18 TOTAL M0O O vum SY0gO IUM1uSE
4 MioCt MO(.ii_._6 m.e* fe UXSOI SAMPLES TAXEN 6

14 TOTAL 011,0111110 C0o E 801119 0

P. It. E~re LEVATION GROUND WATER

6 0CiRECTION OFPOE16DT MOLE 18TNT6 81
[J E*,01C& CD'"CL-fto____ 0,0"UCT 1*~vM CT 3 Feb 81F CIebIl

17CMS~F-I ELEVATION TOP OF MOLE + 3
21.0' Ofi TOTAL CORE RIuCovERV FRa in01:011

01 DPIN OftiLLSO INTO mocK 0.01 119 SIGNATURE Of INSPECTOR

* TOTALODEPTH OF MOLE 21.0' M. Delano
- - -CLASIFICATION orP MATERIALS %Coot *OR On REMARK&

ELEVTIO O9TK 9G90 RCOv- SAMPLE VDNIlnj #Iw. muw is". d~A.o

Is .3 oi Oh C d * JAR p .. 'W
SM - brown, fine, silty sand
with small, fat, clay seam 1 W .16.3'5

+59.3 1Date 3 Feb 816
CL - Tan to brown, Slighty 2 Depth to water6
sandy, lean clay during drilling 13

W. T. 15.5' 19
Water table reading

SM24 hrs. after 17

~~ ~ SC - Tan to brown, fine to h3 l copetd
-51.8coarse, clayey sand

l -4 12
1t -: I Vow-brw mediun

to coarse, silty sand _NOTE: Undisturbed

sample #1 from 19
3.0' to 5.0'

UD-2 from 15.0' 16
.45.8 15 5 to 17.0'8

SMICHi - Lamine of fine58
c orange, silty sand and gray,

fat, plastic clay 1

- 15

206 8

bottom of Hole 21.0' BLOWS PER FOOT:

-NOTE: Solils field classified Numbe r required to drive
in accordance with the Unifi d I 3/E'' ID splitspoon w/14 0 lb.
Soil Classification Systems, hammer falling 30''.

Ju"(



Hl..FH-?
t"'~'~IOMINST LLATIN 14

DRILLING LOC.ut At Idflt ic St. Stephen', ~* .Of' SHEETS

PROJeCT 10 SIZE AND TYPE OF SITL )~tr -t HIi vsI 1,h i htr I It DATUM FOR WILI'VIT~JIO~ TM L)W-,Qg
* A yI A? ( -- J- I..,j,._5. MS1_

I) ', I tit h )t WAIti hOw'r' ',t dke 12 MANuFACTUNENS $DESIGNATION OF DRILL

9 I 'NI~. H AC.N ~CME 55
- ~ alld ~ 1- - TOTAL NO0 OF OVEN11- IC)STUNG6O UNDISTUR6USO

£,) F 00, k.n soft. SUNDIE 0SAMPLES TAKEN" 0

., ~ - I14t TOTAL NUMISEN CONE *OXIS0

D19 FROMTIO ('I i F S DATE HOLE . Fe% 81 b

"~NF ~ ~1~P ~ ?)T 17 ELEVATION TOPOF OLE~~.

If TOT AL CORE RECOVERY FOR 11ORING%
* 1FP'-. ro"'L~ft' I!. 1 0 G AUREOFISPC O

Ila, T 7.7_ISS M. DelIano

- AUNOFMAERAL ~ CORE so% ONt RIEuANKS
IILF A'104 C P~I. "%*T P Of MA ERAL *'I EC OV- SAMPLE I D,jIi,.g i1.oo. -1*f 1.08. d.A Wf

IF it yO~t NO 0 -Oeefv ec.. of *,dflhfIcolno

-Y )dflq to brow f IfiW.T. 16. 1
Idate 3 Fe 5

4 0 Depth to water
during drilling8

)r~flq to row , "ald/22
W.T. 15.3'

I Wter Table reading
24 hr-,. after hole -
c mnpleted. 39

pyrr Yt, 11,JW, r~owl ard BOWS PER FOOT:

ti w- t;i-t Number re Uired to -

drive 1 3 8' D 1
________________d splitspoon w140 lb. 1

y1 e II h ,Lrwn, f in hartner falling 30' .
y NOTE: Soils field

.10 aos,,f ied irl 18
i (cordarlce with the
Unified Soil 14

5,IClass if icat ion 1

-,in t of fi inf 17 1ri

brwiI odadIry
C't '% c (1 y1
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APPENDIX NO. "F"

RESULTS OF WA*EIR QUAlI./7Y TESTING

A

,:1



WATER QALITY TEST RESUrS

V1. rests were made on various dewatering wells in the powerhouse area

which is approximately 900 feet from the proposed hatchery site. Part

Md the samples were taken from individual wells and others were taken from

a manifold which drew a composite sample of all Light wells. See sketch
on next page for well locations.
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PARKER LABORATORY. INC.
40 m11Ao S

P. M l- 731

VC34ARLM OKSU CA3X 24

Analysis number: 35168 Co 0 po ,It

Date :,uly 28. 1980 -A4PLE

Water sample
submitted by US corps of Engineers. marked: dewatering well at power

house, St. Stephen. S. C., sample #1, .uJe 12, 1980
PARTS PER MILLION

Turbidity ( N.T.U. ) .70
Color 5
Chloride (Cl) 10
Total Alkalinity (CaCO3) 142
Carbonate alkalinity (CaCO3) 0
Bicarbonate Alkalinity (CaC03) _42 '
Hardness (CaC03) 130
Free Carbon Dioxide (C02) 4
Iron (Fe) .02
Manganese (Mn) .00
Copper (Cu) 76
Aluminum (Al) too
Silica (S102) 16

Calcium (Ca) __. _

Magnesium (Mg) 1. 0
Bicarbonate (HC03) 173
Sulfate (S04) I
Carbonate (C03) .0
Fluoride (F) .0
Sodium & Potassium as (Na) 11._90

pH value 7.90
Total dissolved solids 246
Specific conductance @ 250 C. 320

REMARKS:

Respectfully submitted,
PARKER LABORATORY, INC.

To: US Corp. Engnra.
SBox 919
Chas., SC 29402
ATTN: MR G.1I. FRANKLIN

___



PARKER LABORATORY, INC.
40 OKAW SISM"~

P. 0. e1 Im

V C4AftioN, acUTim CAROLUS inw

Analysis number: 3F167 Cofp0,,I -T E

Date : 8v 28, 1980

Water sample
submitted by U1S Corp c; Lngineers; marked: dewatering well at power

house, St. Stephen, S(,0 sample #2, June 12. 1980.
PARTS PER MILLION

Turbidity ( N.T.U. .70
Color 5
Chlonde (Cl) ]___0
Total Alkalinity (CaC03) 143
Carbonate alkalinity (CaC03) 00
Bicarbonate Alkalinity (CaC03) 143
Hardness (CaC03) 130
Free Carbon Dioxide (C02) 3
Iron (Fe) .02
Manganese (Mn) .00
Copper (Cu) .00
Aluminum (Al) .700

Silica (S102) 16
Calcium (Ca) 50.4
Magnesium (Mg) 1. 0
Bicarbonate (HC03) 174
Sulf ate (S04) 1
Carbonate (C03) .00
Fluori de (F) .10
Sodium & Potassium as (Na) 11.90
pH value 8. 00
Total dissolved solids _-'47

Specific conductance @ 250 C. 320

REMARKS:

Re spectfully submitted,

To: US Corp. ngnr.
H(ox 919

(has., SC 29402
9 ATTN: MR (.i. I,'RANKIlIN



PARKER LABORATORY. INC.

V cbtAmL w gaulr0 CAaOcJ" Imu4f

MJ0,alysis 'Lumbei" l UO C o so T

D a t e P .A $, ,L E

'Water ,am ie
su nm tted :)v - .'I- ~ r*, . to-,Fk , A , t, er n g w ell at

;- ,'i ,.-.o * 4. le-p~he ri, .S( , stn le #1. .JIly 23, 1980.
PARTS PER MILLION

Turbi ity . . . . ) }. 60

Co lor
Chloride tCl) 6

Total Alkalinity (CaCO 3) 123
Carbonate alkahriity (CaC03) 00
Bicarbxonate Alkalinitv (CaC03) 123
Hardness (CaC03) 115
Free Carbon Dioxide (C02) 7
Iron (Fe) ._]0

Manganese (Mn) .00
Copper (Cu) . 00
Aluminum (Al) .00
Silica (Si02) 15
Calcium (Ca) 44. 8
Magnesium (Mg) 0. 75
Bicarbonate (HC03) 150
Sulfate (S04) 5
Cartx:nate (C03) .00
Fluoride (F) .10
Sodium & Potassium as (Na) 9.90
pH value 750
Total dissolved solids 221
Specific conductance ! 250 C. 275

REMARKS:

Respectfully submitted,
P R LABORATORY, INC.

To: US Corps Lngnr.
* Box 919

Chas., SC 29402

,. ATTN: MR GII FRANKIIN

!'1



PARKER LABORATORY. INC.
40 80^ STUNNlr

P. 0. 30K "I

CUAL1MTO SOUTH CAMCINA 2i

Analysis number: V-)1700.^P S -re

Date lulv 2', I '1() SA evPL

Water sample
submitted by 1: S (.'urps. ,)f I"rigirwers, nm r rked: (hdcwmtring well :t

.i huusc. St. sto-pherls, saniple #2, July 2, 1.980.
PARTS PER MILLION

Turbioity ( N.T.U. ) 1. 50
Color 5
,:7hloride (C 1) 6

Total Alkalinity (CaC03) 122
Carbonate aikahnity (CaC03) 00
E icarbonate Alkalinity (CaC03) 122
Hardness (CaC03) 115
Free Carbon Dioxide (C02) 8
iron (Fe) .08
Manganese (Mn) .00
C ;pper (Cu) .00

Aluminum (Al) .OO

3i11ca (Sa02) 15
Calcium (Ca) 44.80
Magnesium (Mg) 0. 75
BicarDonate (HC03) 14
Sulfate (S04) 4

Sartx)nat,, (C03) .00
Fluoride (F) .10
Sudium & Potassium as (Na) 9. 80
pH value 7.5

Total dissolved solids 220
;p---:ifc conductance - 250 C. 275

RE N1 ARKS:

Respectfuly submitted,
P R ABO , INC.

To: UTS ('ortp l'ngnrs.
U, ~1ox 919 ,,

(has., SC 29402

%IR(G.!. -HANK1.1N



PARKER LABORATORY, INC.
40 uOA WTT r

U P. 0. DI 791

CH €:4Am . SOUTH CAIOLMA 2SOSM

Analysis number: :1526 2

Date : ,/if o

Water sample
surnitted by M1 ( ( n1 . ':NGN, i mar1ked: de-w;itrinV well at powAer house

'qt. SItpl, S(, Aug. 1910, sample #1-(.
PARTS PER MILLION

Turbi(Ity ( .T.J. 1.0
C', lor 10
Ch lor de (C1) 6
Total Alk ahi ,,ty (CaC03) 1.40
Carx-,natf- alkality (CaC03) 00
.bcarb,>nat,, Alkalinitv (CaC03) 1.10
Harcness (CaC03) 130
Fr-,, Caroor Diu ,xide (CO2) 6
Ir:n (Fe) .10
Manjaneso (Mn) .00

S(Cu .00
Alumt.-UuM (Al) . 00

1 (73 (Si02) 15
(Ca) 50. R

iaqnesu: (Mg) 0. 73
.31car T nate (HC0 3) 17]
.1ulfate (S04) o0

Car~nat,' (C O) . 0
F~ioride (F) . 10
.Wdium & Potassium as (Na) H. 55
PH value 7.60
Total dissolved solids 23 7
3pecific conductance i 25) C. 306

REMARKS:

Respectfully submitted,
P KR LABORATORY, INC.

Tu: US Corp. l:ngntr.

11ox 919

S(has., SC 29402

AT'TN: MR. (. 1I. FIRANKL.IN

t.°

• -- - -- ii1 - ,



PARKER LABORATORY, INC.

40 relOD 3TrNN-

IP. 0. 303 701

CHARLXWO. 1JOUTh CAMOLJA 204M

Analysis number: 2:,5263

Date : \u 12, l!0

Water sample
submitted by us corp. Lngnr nr, marked: (ie-watering well, power house,

.'A Steph(fl, S(', August 1980, sarniple #2-('.

PARTS PER MILLION

Turbidity ( N.T.U. ) 7.4
Color 30

Chloride (Cl) 6

Total Alkalinity (CaC03) 120

Carbonate alkalinity (CaG03) 00

Bicarbonate Alkaliity (CaC03) "1_0

Hardness (CaC03) 1:15
Frte Carbon Dioxide (602) 7

Iron (F(!) 1. 00
Manqanese (Mn) .00
C ,pper (Cu) . 00

f Alum Li um (Al) .00
ca Si02) 20

.alc ";m Ca) 52

.,ane sum (Mg) 1.20

.3, ar < ate (HCO 3) 146
1u4fate (S04) 35

.,ar ,nat,? (CO 3) 00
.(F) .20

dium & atassim as (Na) 12. 80

;.H value 7.50
T::ai dissolved iolijs 254

,c ic m. .,ductarnce ;} 2 , C. 340

; £M ARK::

Respectfully submitted,
P KER LABORTRIC

I'S ('orp. of P',ngnrs.
ATN.r ox !W)

Charleston. SC 29402

ATT'N: M.r. G. If. FRANKLIN



PARKER LABORATORY, INC.
40 UNOAD UTRET

9 P. 0. SOX 701

V CHALEISTON. SOUTH CAROLiNA 2040

Analy Mss numb,,r: 368911

Date : 29/81

%%," ter samlple

.ubmitted by Coinpsite--US Corps of E':ngnr., project 1)ACW-60-79-C-0010.

Inspctor: Mike Brown

PARTS PER MILLION

Turbidity ( NT ) 4. 3

Chloride (C1) 6

Total Alkalinity (CaCO3) 145

CarLonat, alkalinity (CaC03) 0

ficarb)nat, Alkalinity (CaC03) 145

Har ni, s:; (CaCO3) 134

'r,, Carbu Dioxide (C02) 1

Iron (Fe) .12

Mangarns,, (Mn) .00

Copp,r (Cu) . 00

Alu:innum' (AI) 0

Silica (Si02) 26
Calcium (Ca) 49.6

Magnesiurn (Mg) 2.4

Bicar onate (HC03) 177
Sulfate (S04) 4

Carbonate (C03) 0

Fluoride (F) 0
&;diurn & Potassium as (Na) 10. 9

pH value 8. 2

Total dissolved solids 250

paAciiCc onductanc, '(y 25() C. 310

REMARKS:

Respectfully submitted,

P KERLABOAOY INC.

To: (S (orp. lrignr.
Box 919

( Ch;as., SC 29402

MR IINCt)I.N BiAAKL

V.



PARKER LABORATORY. INC.
40 BROAD SREET

9 P. 0. sOx 791

CHARLMTON. SOUTH CAROLINA into

kialysis number: 36901

Date : 2/9/81

Wa'tr sam[ le

subnitted by US ('orps of Engnrs., 'ry ned: De-watering well #2-C,
project DACW-60-79-C-000 , inspector: Mike Brown

PARTS PER MILLION

Turbidity ( NTII ) 2.0
C,,or 5
Chloride (C1) 6

To-t al Alkalinity (CaC03) 144
Carrxmnate alkalinity (CaC03) 0
Bicarbr.ate Alkalinity (CaC03) 144
liar ir.,ss (CaC03) 132
Fro, Cart)(,:, Dixide (C02) 4

I"( :i (Fe) . 18

Na' ;a (Mn) .00

(Cu) .00

Al .>: ,,(Al) 0
S lica (S102) 2.1

Galclu:'l (Ca) 48. 8
MagnesiumI (Mq) 2.4
Bicarnonate (HC03) 176

Sulfate (S04) 4

Car:enato- (Cu 3) 0
Fluoride (F) 0
Sodium & Potassium as (Na) 11. :3
PH value 7. 8

Total dissolved solids 249
ip#cific conductance c 251 C. 310

REMARKS:

Respectfully submitted,
P KERL RATORY, INC.

To: a
US Corp of i.ngnrs.
iox 919

('his., SC 29402
ATTN: NIR I.INC)lN BI.AKE



PARKER LABORATORY. INC.
40 BROAD STRET

P. 0. sOx 701

CHARLErTON. SOUTH CAOINA 5040

Aalysis number: '16900

Date : 2/9/81

'ater sample
suinitted by US Corps of lngnrs. marked: De-watering well 1-D,

project D)ACW-60-79-C-00100 inspector: Mike Brow'n
PARTS PER MILLION

Turbiiity ( N1' ) 1.1
C, ,lor 10
Chloride (C1)
Total Alkalinity (CaC03) 150
Carbonate alkahnity (CaC03) 0
Bcarb(nato- Alkalnity (CaC03) 150
H ard,-,,ss (CaC03) 144
Fr,. Carbor, Di,,xide (C02) 4
Ir ,n (Fe) .09
M an,.; at1-:0, st (Mn) .90
C7,pp,.r (Cu) .00
Alum i:u:: (Al) 0

4 Sili(ca (Si02) 21

CalcIum (Ca) 54.0
Maqnesiurn (Mg)
Bicarbonate (HC03) 183
Sulfate (S04) 4
Carbonate (C03) 0
Fluoride (F) 0
Sodium & Potassium as (Na) 9.8
pH value 7.9
Total dissolved solids 261
Specific conductance @ 25o C. 325

REMARKS:

Respectfully submitted,
PAR gER LABORTORY, INC.,

To: US Corp of lEngnrs.
Box 919

F " Chas., SC 29402
r ATTN: MH I.INCOIN BILAKE

- A ____ ___



PARKER LABORATORY, INC.
40 UROAD STREE

P. 0. SOX 701

CHANUESTON. GOUTH CAROI.NA 35406

Analysis number: 36902

Date 219/8]

Water sample
submitted by US Corps of Engnrs., marked: De-watering well #2-D

project DACW - 60 - 79 - C - 0010. inspector: Mike Brown
PARTS PER MILLION

Turbidity ( NTU ) L3
Color 5
Chloride (Cl) 7
Total Alkalinity (CaC03) 150
Carbonate alkalinity (CaC03) 0
Bicarbonate Alkalinity (CaC03) 150
Hardness (CaC03) 138
Fre,, Carbon Dioxide (C02) 4
Iron (Fe) .09

Manganese (Mn) .00
Copper (Cu) .00
Aluminum (Al) 0
Silica (Si02) 24
Calcium (Ca)
Magnesium (Mg) 1-9
Bicar bonate (HC03) 183
Sulfate (S04) 2
Carbonate (C03) 0
Fluoride (F) 0
Sodium & Potassium as (Na) 1.-1
pH value 7.8
Total dissolved solids 258
Specific conductance @ 25 ° C. 320

REMARKS:

Respectfully submitted,

PARI R OR IN.

Box 919

( " Chas., SC 29402
r ATTN: MH IJNCOI,N BI.AKE

~il ___




