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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: SACEN-G
Information furnished is satisfactory.

FOR THE COMMANDER:

wd all incl [AM N. McCORMICK
hief Engineering DlviSIOn

CF:
DAEN-CWE-BB w/10 cys incl
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SACEN-G (11 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
surroundings.

(2) Practically maintenance free - should last for the 1ife of
the structure.

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

e. Water taken from the powerhouse dewatering wells is being sampled
for determinin: water quality only. These wells are temporary and will not be
available to sunplv the fisn hatchery.

f. lLesults of water cuality 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
1ine 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.

- . ———— et -



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 {s 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. Recommend 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-
gquirements 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. Ffirst 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 {s 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 Inel (13 cys)

1. Revised pages

2. New pages for Appendix t
3. Appendix F 6

N
» Engineering Division




SADEN-GP (13 Feb 81) 1st 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

T0: District Engineer, Charleston, ATTN: SACEN-GP
Referred for appropriate action.

FOR THE DIVISION ENGINEER:

P CZ’{ égzktﬂdl ,/12;\

WILLIAM N. McCORMICK, JR.
Chief, Engineering Division
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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20314

REMLY TO
ATTENYION OF:

DAEN-CWE-BB 13 February 1981

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

Division Engineer, South Atlantic
ATTN: SADEN-GP

1. Reference lst Indorsement SADEN-GP, 18 December 1980 on letter
SACEN-GP, 1l September 1980, subject as above.

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

3. Appendix 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 the
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 CHIEF OF ENGINEERS:

A ) A. DUSCHA 7
ief, Engineering Division
Directorate of Civil Works

—- . "——-«’«r--
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SADEN-GP (11 Sep 80) 1st 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 18 December 1980

TO: DBistrict 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.

b. Page 5, paragraph 14, The storm dra‘nage criteria should discuss
the following:

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

(2) The hydraulic desicn 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.

-




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 fina) 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
design 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. Pian shows two toilets. This violates
instructions contained in Exaibit 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.

0. 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).

y. Plate 4 and Plate 5. Verify requirement for windows for natural
tight 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

A —nnsp we




SADEN-GP (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. Plate 6. Roof insulation should be shown.

u. Plate 6. Check use of %" 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 explanation of the design
remorandum cost estimate with the latest approved PB-3 <should be given.

FOR THE DIVISION ENGINEER:

/ - - ”~
4
Al -7 %,,,..;,/
wd all incl WILLIAM N. McCORMICK, JW/
Chief, Engineering Division

CF:
NAEN-CWE-BB, w/10 cys Incl
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OEPARTMENT OF THE ARMY

CHARLESTON DISTRICT CORPS OF ENGINEIAS
PO 80X Y
CHARLESTON SOUTHM CAROLINA 29402

SACEN-GP 11 September 1980

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

Civision 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
1 Incl (13 cys) LTC, Corps of Engineers
as District Engineer
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COOPER RIVER REDIVERSTON PROJECT

LAKE MOULTRIE AND SANTEE RIVER, SOUTH CAROLTNA

DESIGN MEMORANDUM NO. 14

RELOCATION OF FISH HATCHERY
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Scope 3 2
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Drafinaye 14 S
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HATCHERY BUILDING 7
Architectural Desipn 16 7
Architectural Materials 17 7
Heating, Cooling, and Ventilation 18 7
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STRUCTURAL DESIGN CRITERIA AND STRUCTURES 9
General 20 9
Criteria 21 9
Assumed Material Weightsg 22 9
Dead Loads 23 9 .
Live Loads 24 9
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Buchart-Horn, Inc. dated 8 February 1980
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Marine Resources Department to Buchart-
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General Layout Plan
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APPENDIX
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Resources Department
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Hydraulic Computations

Electrical Computations
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t . COOPER RIVER REDIVERSION PROJECT

‘ LAKFE. MOULTRIE AND SANTEE RIVER, SOUTH CAROLINA

DESTGN MEMORANDUM N0, 14
NECESSITY AND PLAN_FOR
RELOCATION, 0F 1181 HATCHLRY
PERTINENT DATA
DRAINACE AREA Square miles
Lake Moultric 15,000
Lake Marion 14,700
RESERVOTR AREAS Acre-feet
Maxirum power pool T T
Lake Moultric 1,110,000
Lake Miarion 1,450,000
Minimum power pool
lake Moultrie 450,000
Lake Marion 350,000
* ELFVATTONS F 3
AN N ) __C‘(_‘_L_,_.‘i
Top of dam
Lake Moultric 85.0
Lake Marion 88.0
Maximnm water surface
Lake Moultrie 75.2
l.ake Marion 76.8
Top of pates
Lake Moultrie -
Lake Marion 76.8
Spillway crest
Lake Moultrice -
Lake Marfon 63.0
Maximum poewer pool
R Lake Moultric 75.2
Lake Marion 75.7
r’ Minimum power pool
L.ake Moultrie 60.0
) l.ake Marion 60.0
= Normal tailwater
Lake Moultrie 7.2
LLake Marion 27.0
Minimum tailwater
lLake Moultrie -1.5
Lake Marion 26.0
1v
- , ) X
* ' ‘

o

PNV



PERTINENT DATA (Cont'd)

WILSON DAM (Forms lLake Marion)
Completion date
Length ~ miles
Height of spillway - feet
Spillway
Design capacity - cfs
Length - feet
Gates
Number
Size ~ fcet

INTAKE AND TATLPACE CANALS
Canal lenpgth - miles
Intake canal invert elevation - msl
Tailrace canal invert elevation - msl
Maximum operating tailwater elevatfon - msl
Maximum discharge - cfs
Maximum intake canal velocities - fps
Maximum Tailrace canal velocities ~ fps
Canal bottom width - fcoet
Canal sidce slopes

ENTRANCE CHANNEL IN LAKE MOULTRIL
Channel lenpgth - feet

Channel invert - to station 74434 - msl
Channel width - to station 89+34 - feet
Channel invert - from station 1195434 - msl

Channel width = from station 115%+34 - feet
Maximum discharge - ofs

Maximum channel velocity - fps

Channel vertical to 3 horizontal

EXCAVATION QUANTITIES
Entrance channel
Intake and tailrace canals

CONSTRAINTS IN COOPER RIVER TO LAKE MOULTRIE
Strawberry Landing railroad bridge - width - feet
Lock size at Pinopolis Dam - feet
Average channel depth - feet
Average channel width -~ fect

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

1 vertical to 3 horizon

23 March 1942

7.8
48

800,000
3,400

62
14 X 50

— T NO - OO &

a

13,534
65
1,500
55

375
24,500

3

2,780,000
15, 336,000

33
60 X 180
25
300

CY
CcY

]




PERTINENT DATA (Cont'd)

RELOCATION OF U.S. ROUTE 52

RELOCATION OF S.C. ROUTE

R

=

LOCATION OF S.C,

Width of Pavement

Shoulder Width

Type Pavement

Length of Relocation

Length of Bridse

Width of Bridspe

Clearance Above Water

Horizontal Clearance, Center Span
Type of Bridge

Number of Spans

8-45
Width of Pavement

Shoulder Width

Type of Pavement

Length of Relocation

Length of Bridpe

Width of Bridge

Clearance Above Water
Horizontal Clearance, Center Span
Type of Bridge

Rumber of Spans

ROAD 8-35
Width Pavenment

Shoulder Width

Type of Pavement

Length of Relocation
Length of Bridpe

Width of Bridge

Clearance Above Water
Horfzontal Clearunce, Center Span
Type of Bridge

Number of Spans

V1

T v — e

24"
10'
Asphaltic Concrete
2900’
713
44!
16"
40"
Prestressed Concrete
11

C to C

24"

10'
Asphaltic Concrete
4950"'
784"
44"
16"
40"
Prestressed Concrete

11

CtoC

24"

8\
Asphaltic Councrete
2300'
604"
44"
16"
40"
Prestressed Concrete

9

CtoC

;
R
i

- —— e s o BERE s
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PERTINENT DATA (Cont'd)

UTILITIES
Approx. Approx.
Statfon Vertical
Power Line Crossings Locat fon Clearances
115 Kv. 3 FPhase STA 147400 EL. 123" MSL
115 Kv. 3 Phase STA 501400 EL. 75" MSL
230 Kv. 3 Phasc STA 501400 EL. 77" MSL
34 Kv. 3 Phase, 4-wire STA 146450 EL. 121' MSL
12.4 Kv. 3 Phase, 4-wire STA 194430 EL. 121" M5L
7.2 Kv. 1 Phase STA 307+00 FL. 112' MSL
Approx.,
Station Approx.
Telephone Line Crossings Location Clearances
1 = 50 pr. - AWG .. Cable STA 194+30 On Bridyc
1 = 200 pr. = AWG 24 Cable STA 255+00 On Bridge
1 - 50 pr. - AWG 22 Cable
1 - 100 pr. -~ AWG 24 Cable
1 - 200 pr. ~ AWG 22 Cable STA 309400 On Bridge
1 - 300 pr. -~ AWG 24 Cable
1 - 400 pr. - AW, 74 Cable
1 - CCTV Coaxtal Cable

VIl
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COOPER RIVER REDIVERSTON PROIEFCT
LAKE MOULTRIF AND SANTEE PIVER, SOUTH CAROLINA
FEATUKE DESTOS MEMORANDUM
FISH HATCHIRY
PREPARLD LY

BUCHAKT=J1OR,
CONSULTING PNCTNEERS and PTANLERS
WILLTAMOBURG, VIRGIUIA

FOR

DEPARITNEND OF 1Hi ARSY
CHARLLSTON DIncRBC), Cakys o) ENGINEERS
CHARLECTON, Sol i CATODLIHA

JULY 1vn0

INTRODUCT o

L. Aathorication, The facility covercd in this report comprises part of
the Cooper Rivor Rediversica droject, FLabe Moultrie and Santee River,
South Caroling,  The Cooper Piver Rediversion Project, which will redu e
shoaliny and rvestoac the historic saline revinen to Cooper River and
Charloeston darbor, was anthorized by the Biver and Harbor Act of 1968
(PoLe 90=9%30 9onth Conyrony S0 3710, Ausuat 13, 1968).  Scction 101 of the
1968 Act is quoted in part as 1ol lown:

"ooo That the following works of itmprovement of rivers and

harbors and other waterwavs for naviyation, flood control,

and other purposcs are herchy adopted and authorized to be
prosecuted under the diree jon of the Secrctary of the Army

and supervision of the Chicet of Enpincers, in accordiance with

the plans and subfect to the conditions veconmended by the

Chief of Ingineers in the resp ctive reports hereinafter
designated....Cooper River, Charleston Harbor, South Ciarolina: Scaate
Document Numbered 88, Ninetieth Congress, at an estimated cost

of $35,381,000...."

2. }’l[rB(W_s_c'.\/Tlxls mencrandum presents Information describing a proposed
fish hatchery, Including pluns, costs, justification and desiyn criteria.
The proposed fish hatchery {8 of the same general desipn as the present
hatchery at Moncks Corner with only miner modifications made, without better-~
ment, in the floor plan and equipment, at the request of the South Carolina

Wildlife and Marine Resources Department. This report is submitted for




approval of the proposed fish hatchery plan to serve as a basis for
subsequent contract nepotiations, detailoed plans and specifications,
and ultimate construction,

3. Scope. This memorandum provides a detafled desipgn for the new fish
hatcherv which will replace the existing YMoncks Corner fish hatchery,
The following ftems arce included:

,

a. Report of Kecesslity,

b. Criteria for Design and Specifications {or use in preparing
construct ion plans and specifications for the work recommended in
this FDM.

c. Cost analvsis and detailed drawings of the proposed fish hatchery
building and related appurtenances and cquipnent for the operation
of the hatchery,

d. The legal obliyations of the United States Goverament arce dis-
cussed in the ayreeront betwoen the Corpn of Encineers and the South
Carclipa Witdiire and Marine Resources Department, Appendix A",

4., jocations, The proposed tich hatcheoy gite is located approxfmately
1,000 fecr north of the now power-honce site and ahout one mile north of
, |

St. Stephoe, South Cavolina, Plate 1 oshows the peneral location of the

fish hatchory.

5, Owner's Opinion, The developeent of the preposed plaay and arranye-

ments for de i and construction have beon coordinated with Soath Carolina
Wildlifte aud Marine Reccources Departoent ot ficiale. The bepartment b

been af forded the opportunity o roview and cotcent on Gppropriate gp ooty

of thic men raadun Chich ave pertivent togt oy interests in the plan., Mo

a result ot thic cocgdination, the tiaal plan as preasented herein §:
estentinlly qcceptabie Py the Departoenst orifciads ond no o particuiar
difficalty is anticipated dn qepotiat. e a oorrespeondine aurecuent oy shiown
in Appendtx "A". Coplo of recent pertinent corsespomdence with the Depuat Cnen
are shown in Fxhibits 1 othiru 6,




REPORT OF NECESSITY

t. Fish Hatchery. The Cooper River Rediversion Project requlires the
construction of a fish hatchery on the tailrace canal of the new power-
plant to provide the capacity lost by the present hatchery. The capacity
4t the new hatchery fs based upon: criteria establighed in cooperation
with the South Carolina Wildlife and Marine Resources Department. The
replacement facilltv is necessitated by the fact that only twenty per
cent (20%) ot the present river flow will be in Cooper River, after
rediversion is completed, while efighty per cent (80X) will be returned

to the Santee River. Between the two (2) hatcheries, continuous hatching
operations, throughout the construction and rediversfon period, can be
accomplished. See Exhibits )} thru 6.

R-1 27 Apri] 8}
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DESCRIPTION OF FACTLI:

LS AFFLCTED

7. General. AU present, the averare flow of 15,600 cfs down Cocoer

River attracts anadronons fish which swin upstream each spring to Lpawn.
After rediverston takes place and the fresh water release into Cooper

River s reduced to an averagve of 3,000 ¢f: | migration of anadromous fish
is expected to decrease considerabty, This decrease will adveraeiv affect

the operation of the South Carolina Wildlife Resources Department finh
hatchery now Tocated on the tailrace canal of the Tefferics (Finopolis)
Hydro Plant.  This hatcherv is an important sourcve of striped bass for
lakes and strcams all over the country.

B, lLocation. The existing f{ah hathery o located on the tailrace
conal of the Jeffericae (Pinopolic) H o dvo Flant which is located north
ot Moncks Corner in Berkeley County, South Caroling,

Q. Ceneral Description,  The existing Monobs Corner fish hatchery,
operated by the Sonth Caroling Wildiite and Marine Resourcen Department,

contists af the f(\l‘l\"h'il‘;','.:

a. Two () breod fi0h heldin: tants. One (1) tank i« approsximately
16T X 0" X 4, and the other s approainately 127 X 200 X 6t

Both are coastrin ted of convrete Blodks <ot on a conerete olab,
bo A buildine vith two (2) hatching process rooms, kitehen, mee?d
rocm, ctoraye room, Sond dabcratores The overall building ciee Qe

A0 X307 Dol ting of Lo orizinal concrete hlock huilding with

several wooden froane additions.

o A boiler and oa cooling unit with a4 capacity to heat or cool 150
satlons of procesy water per minute,

‘L

d.  The water supply to the facility consists of three (3) wells, twe

(2) for process water dad one (1) Tor domwestic supplye Svaten bl
ou the proce o side is developed threavh an elevated storage tank
X 6 X 8, and hoostoer pargn,

e. Paved Roadwav,

f. Paved boat ramp and woodcn floating dock.

g. FElcctric power is furnished by Santece Cooper on a distribution

line whose estimated outaype is six (6) times annually for approximately

two (2) hours per outape.




SITE DEVELOPMENT

1. General.  As shown on Plate 3, Site Plan, the site has been
developed tor the conntruction of a hatchery building with outdoor
spawning area and three (3) brood fish holdinp tanks, and appurtenances,
such as water supplv wells, elevated water tank, driveways, parking
Tots, and an on-lot sanftary sewage system.  An area of approximately
300 fect by 170 teet will be cleared for the site, Finish grade will
be at elevation of 62,0 to mateh the upper patrol road elevations

which varv from approximately elevation 62,0 to 65.8. An estimated
4,000 cubic vards of t{11 material will be required to grade the site
as proposed. The borrew area shall be in the peneral project area
close to the hatchery site. The burlding area and the parking lots
will be protected by a six (b)) foot non-climbable chainlink fence,
topped with three strands ot barbed wire. The entrance road, from the
relocated County road to the north of the hatchery, will be designed by
cthere.  Access to the upper patrol road of the canal from the hatchery
will be surtaced with asphaltic concrete pavement,

Tle  Real Fotate. The Corps will provide to the State sufficient area
for the hatoio e through a porpotunl casoment within the project area
including road ripbt-ot-wavs tor avcess to the site and to the tailrace
canal,  Kevevsicen richts are retained by tue Government should the State
Codse to oporate thae hatcherve A copy ot the proposed agreement is in-
cluded in /\‘,W‘rl‘.(il)’. “:\”

12 Pavemont,  The parkiny arca will be surtaced with four (4) inches
of ;1h;»h,{l:vi(- ciicrtete dn two (00 cqgual lavers on top of six (6) inches
of vrushed stone boce course mocting South Carelina Department of High-
way speciticaticas, Wedphit of pavement §s approximately 100 pounds per
squdare yard per inch ot depith,

14, Lanacoapinc. Caretal aesthetico analvais has been applied to the
Inndacape ptaing. The area will be appropriately landscaped compatable
with powcrhicge arcas and other adjacent features using lawns, shrubs,
and trees.  Everpreen:, azaleas, and cotonedasters are selected for the
planter in the front of the building, and deciduous azaleas and coton-
vasters for the back planter,  Other landscaplng features Include the
following:

a. Oak trees at the entrance gate,

b. Dogwood trees around the boat parking lots.

¢. Dogwood trees and viburnum at the north corner of the parking Iot.
Details of the landscaping plun are shown on Plate 10,
4. Drafnage. It is planned to discharge the surface water from the site
and the wastewater from the hatchery to the side ditch along the canal
berm, Sanftary wastewiater will be collected separately into a septic
tank and drainfield for dispous. 1. Wastewater from the hatching process
and brood fish holding tanks will contribute a mar’ .mm low of three

hundred (300) gallons per minute, or 0,67 cubic feet pe- second. This
flow will not have any significant affect on the canal berm side ditch.
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The site Jdrainage faclilities will be designed for a ten (10) year storm.

The side Jditch ts V-shaped with 3 on 1 side slopes. Average channel
velocity ranges between two (2) and three (3) feet per second. Erosion
control will consist of grass and jute material in areas of higher velocity.
Where slopes exceed three (3) percent, paving may be necessary.

Dratnage tacilities for the project are described in the following:

4. The hatchery site i3 planned to drain from northwest to
southeast, corresponding to the original ground slope. With
cievation 62.0 set for the building floor, the driveway will
siope down from northwest to southeast at four-tenths per cent.
The drivewav will have a cross slope of three-eights (3/8)

fnvh per foot.  Storm water from the site will converge to a
cat.h basin at the southeast corner of the sidewalk curb. A
titteen 195 Inch plpe 19 designed to deliver the gtormwater

't the tanal term side Jditch. The westerly ditch, along the
tespective ertrance road, will be extended along the boat parking
area to patrol road drafnage ditch, and the easterly ditch will
he extended along the car parking area around the drainfield to
the patrol road dratn diteh.,  One twenty four (24) inch culvert
w“ith end sections, ts provided along the center line of the

anal term oside Heeh) crossing under the hatchery site entrances.

b In the hatohiag room and laboratory, a six (6) inch open
tloor drain underoeath each hatehing table will be used to drain
wastewater.,  lheir depth will vary from six (6) to twelve (12)
inches to provide a minimum slope of four-tenths per cent. The
drains wiil he covered with grating to keep out tr:.sh and protect
emplovees,  The wastewater in the drains will the: bde discharged
throayh g six (h) fnch pipe to the area drainage system.

A six o6) inch pipe will be extended from the (atch baein
te the dratn pipe of the elevated water tank. Wag- -water from
the brood fish holding tanks will also discharge into t:rv six
th) dinch pije. Underneath the spawning table, another catch
basin is propoaed tor the tloor drain and receiving wastewater
trom the wpawntoe prooess, The witer supply lines will also be
connected to the drafin svstem with (ontrol valves, as appropriate,
to enable the peratars to completely drain the supply system
when not {n use. Roof water will be collected through the
perforated pipe and Jischarged fnto the site drainage system.

15. Fish Handling Operaticns.  Fish to be used fir the hatchery operations
will be collected {n the Tatirace tunal a'iacent to the new hatchery and
placed In a pertable tank  arried within the hoat used to collect the fish.
Ihis tank will then be hoisted trom the collector boat at the fish 1ift
tacility to the level ot the levee patrel road and piaced in a truck for
hauling to the hatihery, The portable tank will be a part of this project
whereas the electrically sperated hotsting crane and boat launching ramp
will be provided in the Powerhouse Contract.
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STRUCTURAL BESTEN e RITTRTA S0 S RUGTURYL

Sy, Crpetral, Thi wection precents the tractures and the desizn criteria,

Toonda, atre e wncnnetion s and re e s that b be nned dn prepering the
structural Jde i, v oot the fion batohers tagei it e,

1. Criteria, AT desipn will be Vooood on o cepted enpinecring practicoe.,,

ac M 110-1-101 M"Wordine Sty eaes for Structaral Deipn

o FUVL 11E0-2-3005 "Dotail of Stoeo b Beintorcerent for cast-in-

pliace convrere’,

oo Other applicable momuote din the EM 110 serjes,

e A Y M terial Wediohts
Mater o Unit Woiohe, The/en, fu,
Water 67,9
Conern fo 150
Stecd LH90
S e Tt alentat e b wo ittt o ctractare wovt Gpepurtenan e,
oo bive Loade,
a. Joter Prescure = Triangsddar dictribation of the statie water

precente acting neroal Lo the tace ol the struoture s,

b, Wind Tool = 36 Db Joa, (e in acordance with "The BOUA Poasi
Building Codey 192" soventh odition Yor Lso M wind velocity,

. The site of the structure s in ceinmic zone #03,

d.  Lateral loads to be divtribuced qecording to relative stitf-
ness ol wembers, Cavity valbe nny be desiencd indepeadently or
lateral forces mav Le transterred throveh bracing at the ceiliag
wall-pliate to othir perpondicular walls,

25, Earth Bearing bicanore,  Barth bearing, pressore assuncd o be 1,500
pounds per souave toot. Footing. to bear on compacted pravel or on
undisturbed carth having o mininuan allovable bearing capacity of
1,900 1bs. per square foot.

26, basic Desipn Streecies The structural components will be desivned ia
accordance with the BOCA Building Code, 1978, ana recommendat ions of
applicable Enpincering Manuals tor Civil Works Construction. Desiegn
stregses are o accordanee with P 1110-1-2101, "Workingy Stresses tor
Structural Desipn’ . applicable stresses are as follows:

a. Structural Stecl - Basic Working Stress 22,000 psi bending,
b. Concrete - Use 3,000 psi concrete
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27, }‘1]}‘_\'_.[(_1‘([ \\".'H er o Tan,
in shown in Appendis i

in the followine:

a.  The water tan':
and eizshit (8) et
foot
load, 1o acvordonoe

ahove the

will he twelve (12)
deep. The tane will be
tivichod proad
with PoevA Coch

(130 miles per Wy

to allow the Taryeot
tank full ol wals

b. The tank wa.
for the proatont 1o
controls
another o (1) L

everd boaen i tanao

[H\wlih’v d the proatest

crreed to v Wit oyt

Preliviinary desiypo of the ¢levated water tank
Structural desivn computations are desceriboed

feet by twelve (172) feet oqane
clevited to twenty- tive (79)
pport touer.,  The wind
(197%) for one hoadred thirty
velocite, was -‘.])pl:x'u at the corner of the tanhk
fhis condition, with the

line o a -

SOV enpes uley

strecs in coe aopport b

Coedghit ()
chore will be too () over s
ther ner. e ter donth ool s (0)
dopth, o ceven OF) ten
conld reach eight (W)

NEE [‘l}l O fout
Pooty and
Shonld Toeh oh

ot

[

e the wator g
oo The cobl cennd gt e i el thie water tand are nel koo,
Lorin: T-71 R U I i ot Conr bevadred ity (A0 des
tor the gt L. R fove P 0wt oo aed o thie hagsia ot g
sent o aldened e Gt b tive Bandre DO 0000y oo
Poor s Co Neoes b e et on the Toat e Te withnon
wate o, e 1l i Coena oy bt ceneditioas The aplitt divtatens
the ve et ot WooloLt.
doooThe Corgowit o orovide et tarine to determine actan deciea
Beoaring ot Hootne ten’t it
U vicoe o are s Wil o hoove o table sad fish hotddine tan by,
e cre o wi i Te gt o e with s i () o b vonicrete paveraoat s The
pove.s ot owiib Lo Taeed on coar Gy dacheer b erave b Findshed prade will
boe elews by by toomat bt b bdans tleore e sarfaee will be o slened

to o catoh Lo o nnderae ath the oy

29, H«rl".ri:“_'. ,I,i::(',“'
fich, G apooits twe ity

follewine:

a.  bEach of
feot lonyg, «ix (H)
will be throe (4)

feet above procde,

the water cunply aad drainac syaten,
be provided tor hattles and sereen dividers,

Hotd g Lo will
(20)
tanl. for stripped brosd fich o

Wik, table tor drainage.
foclod twe (2Y tanks for brood
tevales and forey (49 males) ond one (1)

showa on Plate 6 oand desceribed in tne

the two (2) brood tish holding tanks will be forty (40)
oot wide, and tour (3)
feet. The top ot the tanks will extend three (1)
Tank floors will slope three (3)
exit end for drainave,

foeot d('t'p. Water dx‘])l]l
fuches towvard the
Fach tank will be Individually connected to
Sltots in the tank walls will
Rafflea will be used

for water depth control and scereen dividers for brood fish separation,

e e st~ =3
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b, The tank {or rripped brood (iah will be twentv-two (20) tect
Tony, five (%) ooy wice, and ftoor (h) teet (‘&‘t",'. Water dn-;‘!h will
be three (3) oot Ihe ton o the tank will cxtend three (4) fo0t
above the prade.s Tank tloor will dope two (2) dnches toward the

‘o

cxit end tor Jdraia, e, St inothe tan walls will alao he I.(u-‘:“!',

for batficeas and ccreen divid v,

11




' WATER SUPPLY

Jop. Weter et Tatal weter Qe for the project is et imated
G e Ve Gl gl lons per o minute as shown dn Appendiz e,
[FEC FRNTTY I PU ARCERENS SR SN RN DETYRIEE B SRR B The water derand fne Yudes the

Ve . . .
fo cwtroater

AL Hatohins Uroes oo - Striped v cre are hatohed in moaditicd

oyt b e s T, Water o throochoa plastic tabe it o
the bt cro e Ty ant oo I thu o cveated Lo the e in
cons ot oo b e Socen e o bt and e i
GV, Free e by et et fegm Lo roetee, ap ot
i C1Y Y nor e et e Ghore ot too hondred (an e
R T O N S AL SRR RS
for tho iy Py coce o tetab v ter tlew el T bl

twe s (T T ey e vl e e iwte ey b hane per ritigt

w1 ot o

' U L IR ‘. - s Y ] ST e orovidot o
B i ! o ' ! o with voe ot e 4 e et h
I T T A SRLR BRI N N T U RV S I TR I i
[ ' ' ot ey e | IR R ¥ S I AT hWeour o, o
PR N ARk it t e e aired grorhera

1 EETEE (PR L P NN T S RPN S IR B Ceove o tndo e et
thrirdor oy IR A Y I B Aoocerdio st e
the S oot oo i T D T N R L R A R AT S B RA
T T T P e e v imvate peerripe o

Pttt 1), T S ST TULANE RTINS LRI 8 SETRN R Poalbdgn et

Litl bt amnired toenty (200) e e R RTTF TN

Vi for bite o, redbor ey el b Vo e ot ited at
tuwents (U0 ol Teer per miinute ot e e 1o Lo the totold

dorcet o walor ter

it Benrprem

3L, Water tm

A, South Copeding Middtite and Marine eoonree Department his
oot the wrter quallty roguinenent tor the hitching process water.
The regquirerents are:

Temperatur e 00 to 68V

P.u. 7,') to H.'u

Alkalinfty (total) 140 1o 200 My /L

Total Hardness 110 to 200 My /L

Ca Hardnessy 60 o 100 M/l
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co, 7 Mg/L (max.)
Turbidity .05 J.U. (max.)
Tron 1.0 Mg/L (max.)
Copper .01 Mg/L (max.)
Total Masolved Solids 300 Mg/L (max.)

b, In addition to the above requirements, constant water temperature
{s required for the laboratory. A device which is capable of heating
or cooling water ten (10Y) degrees F at twenty (20) 11t$rs pgr minute,
with temperature thermostatically controlled to within - 0.5°F, will
be provided.

. The Corps s currently conducting a testing program on the water
discharged from the powerhouse dewatering wells in order to ascertain
the qualitv thereof. Water quality in these wells should be re-
presentative of that to be expected from the new wells. If the quality
meets or 18 less than the minimum requirements stated above, no
treatment facilities will be necessary.

d.  Process water {s not taken from the tallrace canal principly due

to the existing turbidity therein. FExcessive turbidity is detrimental

tvv the hatching process and would require extensive treatment facilities.
Excessive turbidity in the holding tanks makes it difficult to locate

the brood fish and Increases the chances of injuries during handling
which s also extremely detrimental to the overall hatching process.

32, Ground Water Hyd: logy. Ground water hydrology of the area is presented
in "THE EFFECT OF THE COOPER RIVER REDIVERSION CANAL ON THFE GROUND-WATER
REGIMEN OF THE ST. STEPHEN AREA, SOUTH CAROLINA" prepared by U.S. Geo-
logical Survev, Water Resources Division, Columbifa, South Carolina,

October, 1975,

a. Based on the aquifer characteristics from the powerhouse test

on Aquiter ! and the leaky aquifer equation, drawdowns were determined
assuming a4 three hundred (300) gallons per minute pumping rate for
sixty (60) days. Values of computed drawdown for various radii were
shown [n Appendix "C". Hvdraulic Computations, Sheet No. 2, and
summarized as following:

Radius (Fect) Drawdown (Feet)
750 65.7
1,000 55.6
2,000 40.5
3,000 27.3
13

R-1 27 April 81
PUBNNSNSSSSS= = =

|
|
|

-



teem e

P

be Detaited chemiea
were comductod e th
tables The water g
South Caroling Wil
stituent of carhon

Vonalvn
CoNurvey
alite in
e and

(“(‘:.I’(!w

soof water sarples from selected wells
Faboratory anag shown in the followiag
veneral pect s the requiresn nts oon the

rine Resoarces bopartnent . The con-

and copper woere not incladod in the

anaivae: o but shouid b opevtoroed in uhe future well tese.

Co Well water ia o dopendabte coapaty of pood quality with winine

temperatars Dlue tuct

Of Ccncountorin ot

dicrapt oo oiiin, o
Lo oot Y the rol
ever, doae to the cur
hoa oy ottt aroyre

fore otion,

foy, L
Voot oty
ol e,
bbbty
roat oden

oot e

weoon owe T water didini e the prehan il

v tity,y either o whiich oo con o bete iy
Norcoon by o test we bl woald b el bl
ctoan rnder o, e of L Iy, b
i i oo s ot the i te of the o -
otchere oo ld nob areeridle s e o

Ay Y Wil e b o dntoroat o

contaired oo ',f‘v"»l,'l. Y Yt s e, e it e b o e """?!‘,"
(e 0 W o s o, e 3l e o te Lo Lot rerrannd o e
T T R PSS ET U B B SO Pocten cnarent by hiedn e b Lt
AR I TP S Thae traog P T T I L R PETS BN (S IR R B !
Ciontocn T oy I Wy : P e G P s s Coa
of poe o, i | BT T AR oo U intaer Lo noce ey far
L T S T O I S AN
[ TR B R ARV N oy Gt v horec b e thie ey
prre . [ N o R ' N L g ] " e 'y § 0
Con roony the e T N ST Lo en S W 00 0t
In e v 0 o Ui ! ' e et R TECRTTICE SO AP SR I P
[ER LTS S D B SO L T ot Con v e b RN R BN
Che dr oot ot i SR TV A ooy th Covin wed ! i T -
clracted oo e e PR AL T B [ [IRETERE IR I S '
al L b, Sy "i oot e Pt oo d (","l\ callo, P
mivute o dontees b e, ol traes e an Lise G datany ve bt
cotiicoted v one deelr o b ndnets o Gyl et To eeure sl b iede ot
wWater witharoawal witooat o ' Vv Caternetity LE s v el b to be conar (ed
to withdrow wator tron ottt Acad e o 0 ot L

IR VR N . bipar

H) fnch

subrereihle w1 panos rated gt thires

hundred Csaoy vl lonn per winete coch have Leen selected tor the project.

The total dyvnauic head 1r
water tank i cntimated o
pump shall have a tweatv-
(3) phase, sizty (60) i

G e I

arp et tiney to the top of the storase

t oone handred sevento-tive (175) feet. Lach

tiwve (.“J

Lt power

) Hurseyover motor, operatine on threc
At threo thowand five havdred (3,000)

RPM. A separate well puap capable ob pogiine teeaty (20) pallons porx
minute will be supplicd for the domestic sapply,

5. Elevated Water Tank,

suffic

fent storage capacity to provide a two ()

hour operational rescrve for the hatching process is a wininum requirernent

for emeryencics as set forth by the South Crroling Witdlite and Mariee
Resources Department. A twelve (12) feet square by eipht (8) tect hiph




-

-

NY2ET

ToFD

TASL

N ® gy
TRl TT

Py

W

f water fren ¢

ical analyses o

-
oS

--Che

—

/‘i }'d ~ ~ ~ bt d Lo Lia] [¥a] -y [ ~- ~
! [ ~ ~ e~ ~ ~ ~ ~ t~ r- </
/u Ay np L - . o . I e I I ) . "y
.t (7] () "M ) i~ 0 (X0} Loy} .2 t o
-uod Drj1 'J“; 9 — ~ ) cJ ~ €4 %) 1 ) . Yl
: ' (&)
.
ety e (]
Oar] N = T > e ) -~ ey
T a > < .y o4 (@ (X4 x5 Y [of) - v
seaupany < A - S e ’ o
'-i‘l 1O 0 . .y W, . > o t . .o -y Ve
. -y LR} (1a) , e [ -y I g e [ 2] . e V.o
.lYl|’! --).'l -4 rd 4 (¥ ) e -t = ) .4 (3} .. ., .
(xme) wprios e s P ~ o . P .- ~
(Ve - L] . ' (e ‘8. (3} L . L) -
oalensty] — - .- 3 e - . I - ) —
(Y 0N o e e N N~ S o e o
ArAIlN o [ - — L] < [ ] [} < <
(D ~ W ) [T} % ~ ~a Iy — I ey
(:;»!,”\[.I_.] o I} I [&n} < [and [ [} (ol - <
( [ )) o [99) [ (%] (45 o [§¥) [ [t
AR A NR Y} < o v r Ve v 75 s <. o o
) ~ -
.
(*.. ) I e ¢ ] I or - .t er. rr .e
')llljﬂ“ . q. ,: vy -y r . r: 4_‘ . -;
¢ D
Coovy t- i “s : B I o~ -~ ' ., .. .
T ‘s I ey e v I iy 1] [} e - M
Aot v e o
(S [ 7 .y TN 0, e o - e s .
s . . ) h [ [ g} Ly} ' 1y [ [ 4 .
[P RN RN = .- - .- P v 3 — S -,
(y T o TV R < T =R SN S VR " )
LTS 404 - — [F] .t 75 — (] . (] =0} (] --
T
(“.‘;) t- w o (o o) o (&) -t ‘
Lo, L [2g] 2] . R | Lg} . wy r~ - o
. -2 (] -4 L] -
.-
() & 1 1e o n e .- c < .
LNTSIUNIG, re e = €2 Fs e~ M e N e~ K
' .
[
(v) ‘-
" < r Lot} - jon) Lig] O D () < s
Lnioje) [2a] g 1] 2] [ ] - (Y] %) wvy Y2} 3] .
<y () « o (&) (o) o~ < o [ ’
wnutunly 2 — o &L r. o oy et ' A S ..
. (=) (&) < < (9] .- () () [} o 5
. . . . . . . . . N
(e o n (o) < ~, L (o8] ¢
(I"XO,L) FY) — (N "y () r- 3 - ] [F) .
- (¥4 (&9 [’ (&) o (a8 ' < [=d] (7] 3
(24) uoaj . .~ . . . . . A .
) .
LT T Y S O SO SO 1 S, SV SN e
RTRETN " (] (2] " " X3} ~ € [N " c |
I "
[ea] (o] (28] "y (] -
() t~ [ (2] (&) ~ t~ " . " "
Uotlinaj1od t- ~ (& [ ~ ~. ~ "~ ~. (&) ¢~ v
: A ~ wn ~. ~ O > w S~ w5 ~ ~ .
Dy (& — g} t~ — (] o~ ) — ) -y . )
~- ~ ~ -~ - -~ ~ ~. -~ ~ ~ o] i
JO ““'(l [V} wn W O [%2] -r v [%2) -7 O O g) N
g |
'
103 ‘“"V — — — — ~ o~ ~N N ~ ~ ” [ t
: . |
@ i ‘
~ o T - T - T ¢ ] )
. -4 ~ N R
oN TIM MOTEE N PR SR TR & T . v'\?
I
5 . N
- . - ]




watcer storape tank is, therefore, desfgned to fulfill this requirement.,
An approximate six (6) feet depth of water will provide a two (2) hour
operational emerpency reserve for the hatching process at sixty (60)
gallons per minute.  To provide sufficient head to the fi11 lines which
feed individual jars,. the tank will be set with its bottom twenty-five (29)
feet above grade. A spray system will be provided at the fntake Yine feor
oxygenation of water., Desipns of spray nozzles arce shown on Appendix "C",
Hydraulic Computations, Sheet No.o 3. An alarm system to warn of water
failurce and b.o. Jeficiency will also be provided., Overflow piping

will deldver water to the brood fish holding tanks, This overflow will
be set to maintain six (6) fect of water storapge. A second overflow

pipe will be set at ecight (4) feet to provide an emerygency overflow to
drain.  The water supply lTine to the hatching room will be set at alx

(6) inches above the tank bottom to exclude sand and a drain pipe set

at the tank bottom,  Tank inculation, a tank cover with inscct sereen
aromnd the open area, and an access ladder for aceess to tank will also
be provided.  Details of the elevated water tank are shown on Plate 9,
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RATER DISTRIBUTION

. Pipane Tor Hatchery Process. With sixty (60) pallons per minute
de i-)‘jn—‘i-l«;w.- aotonr (e i‘:“r"ll-«}-;i;\' iv velected to deliver water from

the elevated taar to two () inch teeder lines jn the hateliing room,
Two () dinch tecdor Tines are to bhe installed on top ot each hatching
table to teed water throaph one-toartt (P4) dnch plastic il Tines to
cachodindividaal jar. The plastic tilD Vi are flexible and easy to
meve froecs dar Lo o arpuatinen or vice verna, A <hown on Calenlation Bh ot
NoooAa (Ayrendis YT Hvdraulic Cateulation., tie tetal head loss tron
water tank to the 1011 Tine is only threo (3 toot. The clevated wvater
tank will crovide twenty (20) fect of static head above the 111 Tine,
Theretore, nedther booster pumps not proccure recalators are reguired,
Process water piping ia sbown on Plate %0 Accencoorics provided on the
syotea will dnclade the following:

da. A jet cock on ocach (111 Tine for tlow coatrol,
be A bDlow-ott valve at the end of cach feed r Tine tor pipe cleaning.

¢ A dradn i with g vate o valve at the Towent clevation of the

olic ter line drain e duriny chatdewa,

doooAn ehaotor e i i ()Y ineh line for oxveon booter to rain-
tadn oo dicclos Do e content of approxinately aix (W) part pen
millioo,

co A water chi o Gl o Lot wateyr heater with a capacity te bt or

cocl water ton 00 ) o e boat twentv=fonr (J4) leter por o minat:

for dTaboratory e, Tenmeratare thermostatically controlled te with-
+ g

in LN R

300 Piping Yo drond Vish B in s e o A iy (6) inch feedor Vine s

desigpned to apple water o te Fevatod tank throuch tour (4) inch

lines to o och ot the hotdinge tand 0 Wator will be withdrawa througsh rhe
overtlew pipe oot gt cin (6) et to prevent intertference with water sy ply
and storaye tor the hatching process duriag an emergency. A pluy valve
will be provided on coacnr of the tour (4) inch lines to contrel water tlow
to the holding tanke,

38, Piping For Domestic Uscen. To avoid affecting the hatching process
water supply, a weparate two (2) iuch supply line has been furnished tor
domestic service.  As shown in detail on Plate B, piping is so arransed

to supply water to kitchen, bathrooms, hose bibs in the hatching room,

and vard hydrants in the spawning arva. A pressure regulated svstem with
a one hundred twenty (120) palleon pressure tank will be included to provide
the operating wiater pressure.  The system, including fixtures, has been
desfgned for water conservation.
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SANITARY SEWAGE DISPOSAL SYSTEM

39. Repulations.  Repulation 61-%6, Irdividual Waste Disposal Systems
Regulat jons and Standards bv South Carolina Department of Health and
Environmental Control are used for the desipgn of the sanitary sewage
disposal svatem.,  The local approving agency {s:  Environmental Health
Division, Berkeley County Health Department, 109 West Main Street,
Moncks Corner, South Carolina 29461,  An application for on-site
disposal of sanitaiy wastes will be filed by the Corps, with the State
agency in order that an approvable system can be provided as part of the
final design.

40. Estimated Scewage Flow., The fish hatchery provides a kitchen and two
(2) rest rooms tor a maximum ot twentv-four (24) employees a day.  Based
on a water consumption of fifty (50) gallons per person per day, the
sewage flow Is cotimated at one thousand two hundred (1,200) gallons

per day.  The fish hatchery will be operated only six (6) to eight (8)

weeks a year during the {ish spawning scason (April - May).

41. Septic Tank. Accordine to the repulations, minimum capacities of
septic tanks tor an estinmated flow less than one thousand five hundred
(1,500) pallons per dav shall be one and ounce half (1)) times daily flow,
With an estimated tlow of one thousand two hundred (1,200) gallons per
day, the septic tank shall have a minimum liguid capacity of one thousand
eight hundred (1,800) gallons. With four (4) feet liquid depth and twelve
(12) fect by five (5) feet and ftour (4) inches surface arca, the septic
tank provides one thousand nine hundred (1,900) gallons of liquid volume.
Details of the septic tank, bascd on Standards for Septic Tank Design and
Construction, arc shown on Plate 9,

42, Soils Repert. the solls report will be prepared by the County Depart-
ment upon receipt of an application and location information from the Corps,
Their report will provide the final desipgn parameters for the system.

43. Final Disposal System.  Conventional absorption trenches are proposed
for use in the disposal system. Desipn of the distribution pipes and
absorption trenches will be bated on the requirements set forth in the
regulations. The required number, length, and configuration of conventional
absorption trenches shall be determined by the lesipn enyincer in conformance
with the repulations of the local health authority and shall be based upon
the nurmber of persons using the facilities, percolation tests, and sofl
conditions.
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ELECTRICAL

44, General,  The basis of destyn covers, in ypeneral, Electrical Svatems
Design tor New Fish Hatchery Building in 5t. Stephen, South Carolina,
including lighting, control and power distribution to prov.ide complete
and usable clectrical systems for this facility,

45. Reference Criteria.

a. National Fire Protection Association (NFPA) standards,

b. Latest cdition of Illuminating Inviacering Society Lighting
Handbool .

v

c. Underwriters' Laboratorics, Inc. (UL) Standards.

460 Service and Service Fouiprent.  Seceondary cervice cquipront s ta be

used.  Service characterintics to be Tra/2a2y - 38 - Jw o trem a0 H06Y

power conpany transtormer,

470 Panddboarda, Metering, and Valtae brop,
Ao Panelboords wiltl be of the cirvait baroater toro s hranch bire oo
will have ninican tweaty (200 o pere trip ratine and g minion
interrupting roting ot ten thosond CID 00 80y e re v s s

b. Power corpany meteringg will be precided. The power company i

the Berbeley Pleotric Conp Inc.

c. In lighting or coubination lichting and power loads, the conbingd
voltape drop on fecders and branch circuaits will not excead five ()
per cent. Approxinately two () oper o cent will be apportioned to e dor
and three (3) per cent to branch circuits. A masioum voltase drop o
ten (10) per cent will be allowed on motors daring starting,

48. Circuits, and Wiring Mcthod,

a. Branch circuits will be minimum No. £1) AWGC copper conductors,
type THHN-THWN.

b. One spare circuit, rated two thousand two hundred (2,200) volt amperes

-y A

will be provided for each five (5) active circuits in each panclboard.

c. Wiring systems will be installed in accordance with National
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.

19
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¢. Motors over one-half (1) horscepower will be connected to two
hundred eieht (203) volt, three (1) phase circuita,

490 Lightine Intensitics, and Lishtinge Fictures,

a. Intensitics {for intervior fistures will he:

Hatching Area o 0 0 o 0 0 o o o . 2% F.C.
Faboratery o 0 o o . . . . . . . 100 F.C.
Kitehen o o o o o o o o+« « .+ 100 V.G,
Mechanica! Room o 0 0 0 0 o o v . 30 F.C
Toilet Koo 0 0 0 0 0 0w« . .30 KL,
SLOrayre o v v v e e e e e e e e 10 F.(

b Interior liyhtine tistures will b

Kitchen Area - Flurescent, 2N 4 = 4 Tamp troffer,
acrvlic, priceatic lens,

Laboratory, Hatohias Koo and Mechumi- ol Room - doneande e at,

industrioad, bl Do with Tans puard,

Neair T Thuore coent b v to b 8 walt eneryy o savins Lo
Toitet Poomes - 1 w1 rece coed dine adenoent fistare with (o
lene,

e bightios dintennitices for csterior fistures will be:

Parking Ared o o o o 0 0 0 o . L H0 VL.
Roadway © o . . v 0 . 0 . e e s Loh e,
Pond, © 0 o o o 0 . . o 0 . w10 VLG,

d. Futerior fistares <hall be hivh presoare sodiam in various
Lvipesn G dlstri e ation e tar the ]‘!!{f(‘lll.ll' Aarea to be Tishted,
Al caterier Iovinaires will be aatoraticatly controltled by the u.e
ot photo celle,

Corandoation Ly ter and Groundine,

\_.
s

a.  The desipn will cover conduit, and tishwire from telephone back-
board to all out'cta, The desipgn will not include wiring and con-
ponents at the backboard.

b. Groundiny shall be in compliance with National Electrical Code.

¢. Ground conductor will be provided to all panelboards and equiprment.,
SL. Installation and Pouipront Standard. Installation of all equipnent
shall conform to the appiicable rales of the National Electrical Code.

All applicable materials and cquipment shall bear the label of the
Underwriter's Laboratory,
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B o Pnerey ten et b, bnerey oeving flaorcacent Tamps () vart) will
Be wied dn b .o st Dt w) wat ! Jamne,

LIRS I T T LN ST I Ve e of the natare of the produact heojos
pProices, gt N i RS SRS | (TR IR TRPRYPROCERRTRY S I FURR RRTEDYE B BRTISNTEE B ST NI
in relatica oy Ut tne saboatation, doe o, a the e oot the tec oy
retiabile o Yoo e conree b astrerc Iy drpoertant o o preventins o
lTons o ffah v e v nt ot s ontace of the commeroial o pesser o e

The Power Corposr et Pooates the rrer e _\'(m!!‘!\‘ Power ot e hiistory tog
this citv wentd b two (V) ticey per vear with coacho ot hoedus o

mininars of twa () Lour .,

Boood on the cntirate o oty proeviacd b the Power Cormoeey and i
Critical oo b et iy o ’l"‘l b oty to thie ot i 1o .
tw (N vt reeers e b o ol e e e bewatedl pae

Cle T,eso v e et e cbien b been provided dn the clectrionl s e
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ESTIMATED (OS5T

54, Sumrary Prodect Cost Petimate,

Civelt
Account

Nov,
Or.
RIF

i1,

COOPER RIVEK REDIVERSTON PROJECT
FI1SH HATCHERY

Summary Project Cogt Fstimate
(April 19HD Price Levels)

Curron*t——

Cost
It vobetuwre oo Estimate
Fish Hatchery $363, 300
Foyinceving amd Dooten (117) $ 39,800

Sapervicion and Adeinistration (8.07) § 29 064

Sub Total $432,164
Contingencies (107) § 36,330

Total Cost S$4068,494

Use $469,000

e Compar ison with Fhe Latest .’\Pl’r",","d Pb-3 kEstimate. A comparison between

the Jateot Phod ost {mat e 'lll'\‘p.\-(\‘d {n June 1980 vields a price increase cf

ey 000,

abdition .

onthoen e,
beo dquse the

Steam Plant

{
!

¢t the rest

Presented

in

his cverall Inorease s due to a more precise estimate and the
sevurity tenoing gt oa cost or 540,000 {ncluding E&D, S&A and
This tence was not included {n the original estimate
cxisting hatchery is within a scecure area at the Jeffries

[he new hat o hery will be in an {golated area. The balance
t the price inorease fs due to the more detatiled design
this DM relative to the GDM plan.

R-1 27 April 8]
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e Detailed Costodsttmae \

1
. DESCRIPYION QUANTITY INIT PRICE TOTAL
. Sfte:

ande 1 Lump Sum  § 7,100 $

Eorrow Fill 4,100 cy 14,1350

Fonce - Seourity Ty 800 LF 39,400

Culvert. ) L¥ 2, 500

Pavive & Sidewas s ! Lump Sum 18,900

Parking Burpers & Painting I Lump Sum 2,935

Trees & Shrabe i L.ump Sum 3,000 79,185

It (SR Wt

Septee Loy b sty atas jon Box 1 Lump Sum 1,609

Piyaing, /30 Ly 2,921

Tronch, &0, ., Sand 1 Lump Sum 6,568 13,100

Floetrical 1 Lump Sum 61,780

Anrh‘ltr.rr.x..}: [ D U o |

Convrete & Faoavatiom 1 Lamp Suwe 15,188
RN BY 1 Lurp Sum 2,899
Misonry waiis L Partitions 1 Lurp Sum 7,423
p Tumber, o0 Truss, et 1 Lump Sum S, 466
Crave 1 Divaan 124 1‘]: 550
L Flantor 125 L¥ 9,700
‘ Inswulat ion ] Lump Sum 6,165 65,391
I 1\':."‘. HIVERS EEFN Dpawiin, Table
Concrete A Yxoavation i Lamp Sum 9, 000
Wood Battles 300 EA 900
Seoeens 27 EA 8,100
Drain Valves 3 EA 500
Movable Gratiag 1 EA 300
Table 1 EA 800 19,600
Pape Total 239,056

23
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{

Fatimite Surmary

Page 2

Hatchery Fouijprent:

Hatchiny Jar & Aquariume. 1 Lot 19,000

Pipiny Howoo, Valven, oo ) Lot 18, 500

Tablon 7 FA 500

DLOL MeLitor 1 FA 1,000

Cabinet o, Sinra, Shoelves, ot ! lot 174

Onvyon ettt e e 2 EA 300

Blowers, g LA 7, 800

Tol it 1 Tamp Suam B _f:f)() FUPREE

Mi 1l

Tedlets ! Lump Sum 500

Sheltviny 1 Lusp Sum 300

OO Frooo o L Retri. i Lump Sam 1,500

Cabindt ERRTERNN T 1 Lump Sum 1,200

Alr Conditi 1 1 Lump Sun /o_._')‘()() 8,000
# Out loor Piyinee

Potable Wotor 1 1ot 12,200

Drafns 1 Tot 17,400

Water T 1 FA 8, 000

Wells 2 EA 27,800 6%, 400

Pape Total 124,274

Page 1 Toral 219,056k

Grand Tetal $363,31%0
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CONCEFESTONS AND RECOMMENDATIONS

CTL Uperatien And Maintenance.  All operation and maintenace of the

'. completed tacility, fncluding utflities, grounds buildings, boat ramp,
approaches and parking area will be done by the SCWMRD at no cost to
the Government.

AL Cone susions,

a. This memorandum s in avvord with mintmum feature DM :equire-
ments listed fn letter by SACEN-GP, dated 12 October 197%. The
proposed project plan has been developed within the guidelines of
EROTIBU-1-1 to provide substitute facilities which will compunsate
the Sonth Carolina Wildl{fe and Marine Resources Department for
Jdetrimental project ettects to thefr tacilities. The plan is
substant fally the same as stated in the GDM.

o The capavity or the proposed project plan 18 bhaeed upon criteria
dJeveloped o associatfon with the South Carolina Wildlife and Marine
Kesources IJep.:r!munt .

the plan is estimatend to cost Four Hundred Sixty-Nine Thousand
Doliars (5569,000,00) which would compensate for adverse effects
to the existingy hatchery.  The proposed plan has been developed in
appropriate cocordination with the Owner and the overall project plan.

Jooo 1t is planned that the construction of the relocated hatchery
be completed cond ready tor operation prior to rediversion.

eo dhe ivmer s essentially in ayrceement with the proposed project

plan,

All comstruction and design work would be at the expense of the Government.

Neobetterments are involved fn the proposed plan.

5. Recommendaticn, Tt s recommended that the proposed plan and attendant
infwrﬁJtK}h_p}wsbhiud in this memorandum be approved as a4 basis for this
offtee to proceed with the design ot final contract plans and specifications
tar the hat o hery,

R-1 27 Aprtl 81
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SAGE 13 October 1972

Mr, Jeffernon C, Fuller, Jr,

Chief, Came & Firh Manarcaent

S. C., Wildlife & Marinc lieaources Dept,
P. 0., Box 167

Coluubia, Nouth Carclina 29202

Dear Mr. Fuller:

This 1s in response to your letter of 22 September rerucsting puidance
as to the tvpe of inf{crmation the State nieht furnish to further
Justify bulldins a striped btass hatchery during initial constructfon
of the Cooper kediveraion Project,

In cur general desfnn report to hirher authority, we prorosed early
construction of a nev hatcherv on the Santece River sinilar to your
existing Cooper dver facilitw. Our atteapt to define the needs for

the new hatchery was ostly in ceneral ternas, cowusiderine an approx-
‘fmate post-projcect flow reduction in the (ooper Piver of aLout 89
percent. We also included in the report, a ceny of Mr, Vebh's letter

of 8 March 1971 which pave State views on the naatter, lowever, after
cousidering our propesal, the Chief of Fnrinecers has reauested additional
justification sunportine the new hatchery ceonstruction, Specifically, I
an dirccted to sulmit information civing sound reasons in res-onge to
two questions., (1) \hy construction of the ncw hatchery 1s required
prior to tine deternination ic rade that the fish run has actuall-

noved fro: the Cooper to the Santee YMiver, and (2) wvhy the exiatins
hatchery cannot be used even though the fisht run does uove from the
Cooper to the Santee River?

In order to further substantiate the nced for construction of a new
hatchery durinpg initial project construction, it is imperative that I
receive infomation from vour Vepartment to constructively answer these
two questicas. I would sugecest that asz ruch of the infnrration as
possible be detalled in statistical form and derived or projected fronm
rcasonable factual data,

EXHIBIT 1
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SAtrl 13 October 1972
,yr. Jefferson C, Fuller, Jr. :

WeblL's letter contained sone conparative statistics on fiash l1fe 4n
tne Cooper lLarcd on the lov-flow period during the Pinuepolis fire in
early 1970, 1If data {s available, vour nimflar analvein of any other
periods of sirnlfi{cant flov chan~ea in the Coorer #iver would bhe help-
ful, lowever, these deterifnations enly beln to vofnt un the - a-uftude
of the proijrct {mnact., \hat 1s lacrine in our jusntification {a suftatle
information to conclusively establish that post project finh lifc con-
ditions in both rivers and corresponding hatchery procedures will re- y
lativelv chanze cnourh to warrant a new hatchery on the Santece as an
obliration attributible to the project., Uuless this infornatinn s
furnished {n convincii~ detall, the Corpa will be oblieerd to consnider
that deteminazions of tlhe need for a new hatchiery eheuld he baned on
exanination ¢f protolvpe conditions an recorsienang by the U, ©§, Vinh
and Wildl{fe Scrvice in thedr report. Ducu an arran~enient vould rer-
uit preater assurance of an enuitatle solution to this ratter, Vidle
tine would be required to exasine the pretotvne and perfors anv indicated
rencdial vork, ve do not believe such an interin period would, in {tself,
critically affcct fish 1{fe or hatcherv activities, It should be borne
fo nmind that the project 1s considered reveraitble to permit corrective
neasures, should anv unexpected severe effects develop,

On 25 and 26 Cetotrer, a meeting 1s scheduled 4n the Savannah District

Office to discuss and perhaps resolve cotnients {ron Lieher authorftv

on tie general desirn report,  epresentatives of tne Chicf of in~incery,

the Divixien Enpineer, the tavanmah of{strict Ea~dnrer, and vv office will
tend, mrins thds reetine, T vould be pleased to convey any addftional
{ormatdon couccernine this vatter that tine perrmits vou to furnish e,

Sincercly,

ROBERT C, NFELSON
Colonel, Corps of Fnpincers
District Ingincer

. . “oE———— ———-
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JEFFL 80, C bt b
CHILF (ot A,
FIGH Mateal g0ty

October 245, 1072

Towt o v Pkl et
ANty

en RRNIEE BN

Colora 1 ot O, Nedoon
Pretroctr Vo Tt
Chor o vt o, Cory o of Fosincers

bF. O, 2o
Chov lowtorn, s

Dear Colonel Neloan;

Al the Soptosbawr et ne of the S Co o Vater Poeeonar caos

Conmuienyon vou Snrorrod o that additiona?l ju-tification 1o needoo
for conatruc bt vt sty ped b hatel vy an part of the prope o
Coovx Fover Ry van Iroacets Onooctetar by 39T yoa por o
VIGoG e waeth a ottt cutlinat s the 14 0or ation nesac 1o uet-
ficatson,

} have cor oY g Fiodories Biloioniote CurtioL, Wit
and Qv e Cemes a0t e mat o, PR Yev e L Chr Y a1 1 b
and Covooo 0 - e rto s wn te thoa o stter, I «ubvaat the folicaing
factual 3, et 190 your oL cdoration.

It will bo o drgaactical and inefficient to traneport adalt
broaod g0ch G0 Sator Fiver to the existang hatchery bolnua o

looses fros evnc s wave hanedling and trancportations Adult «tr iyt
bace, ¢ sy crovad pemaleo) are extrornely senartive tooany

foru of hooes o 0 Thin foct wae erphacirod ropeatod!ly fao tnee e
and JGe7 hoetotory yoriorte s s oo U annue ] peroareor venor i,

Excoeoaave 1o cew wory aloa ox aonced by

when
Halchery 1ot

ol

1
i
North Coarolass
ol 1

o the

Poory st e
4

.
13
brood j0 5 vere trane;ort Yorg o distiance Fayettiovy!]

sUb S Uy ThauCed s hawnliel,

In our expericente, at least 4V percent mortality bhas resulied

in adulte whoen 31 vae necessary to transport them fron Santece Rive:,
Thic ic¢ in hite of our best offort 1o wave the fish, including the

use Of sca calt, (.L‘.;IAq‘J(:J',"’ ;;(»X.\a;.iu:'l pormenganate and acrifiavii,

In &dditicn, those 1550 whisch do survive aire weakened to the point
thut the coae chtarncd are of poor quality, Our records here in-
dicate an average bateh of 4% porceent of eaqas obtained from Conpur

River fish; the man hatch of ¢qQys from fish transported from Santoc
River was ©0 percent, -
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‘x‘(”///l (l‘{//”//”/I James A Timmarmagn Jr 0 [,

1 ildlite & Marine e
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February 13, 1940

Mr. Henry CGerhart, 11

Buchart - Horn

Consult iny Enpincers and Planners
Busch Corporate Center

203 PJLLL'“ Court

Williamsbury,, Virginia 23185

Dear Mr. Gerhart

Attacheu pleasce find copics of your suppested layout plan.
We prefer alternate number ? and have made some suppestions
on the drawing whdch we feel will help the overall setup.

If you have any questions, pleasce call.

Sincerely,

gz///y(/f/ iz
ja(k D. de}cas Chief
‘/Dennls Wildlife Cenier

JDB:ew
CcC:
Mr. Lincoln Blake
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DEPARTMENT OF THE ARMY

CHARLESTON DISTRICT CORPS OF ENCINEERS
PO BOIX %Y
CHARLESTON. SQUTH CARDLINA 29402

{33456 &5
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SACEN-G S PO 7 March 1980
o gD 2N
e S u\]
B ‘ {%,,‘ %/

Mr. Henry Gerhart, 11, P.E. o D v

Buchart-liorn N AP

203 Pachets Caurt o &

Busch Corpurate (enter T (A

Williamsburg, vA 03135

DPear Mr. Gerhart:

Reference s made to your 4 February letter addressing the Fish Hatchery Ocnign.

pomet o wath Tl Jace Bayless, ST Marine & Ai]d!ifw Resources Jept., on 9
February to roviow the cansents that were made in the attache:nt to your letter,
The folloaing pents are to clarify the und‘vs"nkluq of buth the Corps and th=
Departoent ws to the dusign and these comments should be incorporated into the
design,

a. Nho separate bost storage ohed will be provided as part of this project.
The large <torage areas that are in the building will be as shown in the pre-
lirinary drawin e, and are for the storage of boat motors, hatchery cquipment,
et ..

b. Concur.

€. One rest room w111 be provided.

d. Concur.

e. C(oncur.

f. Concur. The iroun 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 te provided within the security fence for boat storage.

J+« Concur.

k. Concur.

EXHIBIT 6




SACEN-G 7 March 19280

‘ Mr. Henry Gerhart, II, P.E.

1. Concur.

m. Concur.
n. Concur.
If you have any guestions concerning the above please contact me.

Sincerely,

&2@(('}*] J ‘/.‘A\Jv“v~\(
GEORGEH. FRANKLIN, JR.
Contracting Officer Representative

copy furnished:

Mr. Jdack Dayless

SC wildlife & Marane Resources Jdept.
Bonneau, 5S¢
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AGREEMENT BETuilN
THE UNITED STATES b REFICA
AND)

T LA TR

Cevr e -
A PN

THE STATE Ot
FOR LOCAL (O
COOPER RINER REDIweo D BRI
LAKE MO TRIE AN ninTr R ivEw
SOUTH (AROL Tha

«r

THIS AGREEMINT entered anto this day of 1980,
by and between the UN{TED S7/705 CF AMIRICE (herernafter called the "Govern-
ment" ), repreaented by the (entra ting $ffacer executing this Agr o ement, and
the STATEL GF SOUTH JARDUINA, acthing by and through the South Carolina Wildlife
and Marine Roesources Oupart=ent (hereinatter called the “State});

WITHESSETH THAT:

WHEFEAS, construct or o€ the Cooper River Rediversion Project (he}e-
inafter called tre "Prodect”) we. autherized by the miver and Hartor Act of
1966 (Futidve Lenm w0-407%, GU0 Lorgress, dugast 13, 1968) for the purpose of

.

improving rayicstion an (Pardent )

CnoHart e, oand,

WHEREAS, the Poard f Eagineers for Rivers and Harbors has recorrondsd
and the project docu=ert plar athorizes conctruction of a new fish hatchery
facility a, a ratigathon feet e of Yhe Projoct; and,

WHEREAS, the State tereby represents that 1t has the authoraty
and cepatii ity tu furnien the non-federal cooperation required by the Federal
legislathor authorizing the Pruject and by other applicable law and as stated
hereinafter,

NOW, THI&ES UxE, the parties agree as follows:

Y. The State agrecs that if the Governrment will commence construc-
tion of & rew fisn hatchery, substantially in accordance with an engineering
plan defincd ir the Government's Design Memorandum No. 14, Pelocation of Fish

<
Hatchery, aZjacert to the tailrace canal of the powéf plant to be constructed
near St. Stephens, South Carglina as part of the (ooper River Rediversion
Project, the State shall, in consideration of the Government cormencing con-

struction of such Project, fulfi1ll the requirements of non-Federal cooperation

specified to wit:

-——. ema_



. 8. Accept ownership of the new fish hatchery facility, includ-
ing fuil'responﬁiblity for the operation and maintenance of the qrounds,
buildings, equipment, boat ramp, approaches, and parking area.

b. Reclease and agree to save and hold the Government har@1c:é
from any and al) causes of action, suits-at-law or equity, or claims or damines,
or from any liab1lity cf any nature whatsocver excrpt those claims or damages
due 1o the fault or negjligence of the Government or its contractors in any way
growing cut of the relocation and construction of the aforesaid fish hatchery
facility.

2. 8. The Government shall make such neccessary curveys and prapare
such drawings, <chedslon, plans and specifications in connection with the work
to be perfor-ed heregrnger as ray be required, Said drawings, schecules, plans
and specifacatione will b osutmitted to the State for review and comrent pricr
to initvatnon ¢f ConntrL trom,

b. The Goverr—ent shall acquire perpetual and assigrable rickt-
Of -way caa= rto or ot drtergente dn real progarty necessary for the proge
conctrustive,  Tho L oorecert okl olhiert ta the approval of the
of the Arry, convey o the State a perjetual and assigrable eanement n, on,

2

over and ac oas the lasd shcwn by erproxiraticn an "red” on a map ¢f the

vicinmity of the Procect, marked ettt MY D attacred hereto, and by thas
referer (¢ made g part herveof, for the operction and raintenance of the fish
hatchery, togetrer witho a perpitual road right-of-way caserart within the Project
area, as shomn by approxisation in "green® on txhibit "A" ) for access to the

fish hatchery teacrlity over and across Governmant lads.

3. ihe Government, gpron corpletion of the work, shall serve notice
upon the State of such Project completicn by posting a letter of notificaticr
to the [recutive Director, Scuth Carolina Wildlife and Marine FResources
Department, P, O, Box 167, Dutch Plaze, Building i, Columbia, South Carolina,
29202. Recerpt of the notice shall constitute acceptance of the work performey

by the State under the terms of this Agreement unless written otjections are

received by the Government within twenty (J0) days thereof,




w»

4. Should the State ever cease ope-ation of the fish hatchery, the
facilities and easements shall immediately revert to the Government and ray be
used for any purpose in the discretion of the Government,

5. This Agreement is subject to the approval of the Secretary of
the Army or bi1s designated representative,

IN WITNESS WHERECZE, the parties heretn have executed this centract

as of the day and year first wratlien,

THE UNITED STATES OF AMERICA THE STATL OF SOUTH CAROLIKNA

APPROVED:

gy o ev. ... e
Colone Y, Tovim O Taninhry T T -

District Lrjvruer
Contracting T “icer

FOR THE SECRETANT OF Twi Ay OATE:
OATE: aTEST:
DATE:
]
N
!
- -
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INTERIOR ILLUMINATION Job No.

Room ToI1LET Ft. Candles Required

39

ollp=-10

Length G x Width 4'&“ : Area (A) 23 5 Sq.Ft.

Reflectance factors: Celiling go . Wallse foYe) , Floor 20
Ceiling A CCR = StHcHLtW) . 5
’ . i Lxw
! I cco -
______ S 5 7
- -~ - RCR S(HRC)(L'W) :S(b )(q.Z): 11‘4_
HRCS < Lxw 28,5
(R § & =yl LxW —~ - 5,7
2.5 25.5
Floor _/‘
pCC Effective Reflectance (Ceiling Cavity) = 8070 )
) Table
) l'B"
Prc Ef’sctive Reflectance (Floor Cavity) = ] 450 )
Pw Wall Reflectance * 537,
cu : 32
) Table "C"

CU (final) = CU(20% floor) x Multiplier for Actual pFC ) or "D

CUgp - . 30 .MF:___. 7

Fixture Type (' /N

N » Lamps/Fix | » Watte/Fix __ 200

Lamp Type _A-22 - 1NO\DE CoATED . Lumens/Lamp KY-¥-Xe)
- _ FCxA 20%235 | 3357
Total Lumens = CUXMF ° S0 .1
Total Lumens . I_RR =, 85

No. Fixtures » Lumens/Lamp x Lampe/Fix.

Adtual No. Fixtures Designed .

Revised FC » Ares

— o —————— e —

Total Fix. x Lampe/Fix. x Lumens/Lamp x CU x MF . 34.
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INTERIOR ILLUMINATION Job No. Qojll~-10

Room L/] E C H A [!!lcd ( ngM Ft. Candles Required :o

Length 210"  xWidth __5'0" : Area(A) 294 Sq.Ft.

Reflectance factors: Ceiling 80 » Walls 50 « Floor 20

Cetling Ccr = MHcHLAW) . 4
‘ - Acs LxW
N ::..]::J_.‘_fo-’“cR . StHpeiLwy . §(5.5)(12. %) .9
Hrc LxWw 39 4 '
S.5 S(H
e e ) Fom® ZTECKLW 5(25)(12.9) 4
P, S, S}
FC 24 Lxw 39,4

Floor ,)

PCC Effective Reflectance (Ceiling Cavity) = 807, )
) Table
) "B"

Ppc Eflsctive Reflectance (Floor Cavity) = 1% )

Pw Wall Reflectance = 5076

cu : ' 3

CU (final) = CU(20% floor) x Multiplier for Actual PFC : Z:t:{:)‘-‘-(;-.

CUp « 3 , MF = 1

Fixture Type ! p &' @M » Lamps/Fix Y » Watts/Fix 'ZO

Lamp Type T 40 L_\»\)[&SJ S5 . Lumens/Lamp 3o§'o

7 v
30X 374
FCxA « 5629
Total Lumens = CU=MF ° 3 X.
Total Lumens . 562

H S . ?
No. Fixtures » fumens/Lamp x Lampe/Fix. LCO

Actual No. rixturu Designed ] .

Total Fix. x Lamps/Fix. x Lumens/Lamp x CUx MF , 33
Area

Reviged FC »
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INTERIOR ILLUMINATION Job No. 30 ¥ {a - 10

Room <rppaAQE Ft. Candles Required ! O
Length 18 x Width __ A zArea(A) |4 L 8q. Ft.
Reflectance factors: Ceiling Bo , Walls SO , Floor 20
Ceiling A CCR : SHccMLaW) . 0
) fice 0 LxW

L—-CE -------- == — “Rcr = HrcLaW) 5(5)(2@): 7.2

HRc 3 LxW 144 ‘
e e FCR : S(HFC)(L.W) - O
Hrc 0 LxW
Floor _A
P.c Effective Reflectance (Ceiling Cavity) = &, )
) Table
e . ) . ) ngn
Ppc Ef':ctive Reflectance (Floor Cavity) = 20% )
Pw Wall Reflectance = 56°7.
cv: _., 43
CU (final) : CU(20% floor) x Multiplier foe Actual P | Table "C"
FC ) or "D"
cup. .43 , MF = .7
Fixture Type |'x4' RUmM . Lamps/Fix 2 , Watte/Fix 7D
Lamp Type F bo Lw/RS/5S . Lumens/Lamp 30850
L4 {
24 -
Total Lumens : 1O XA . '25 X7 47?4
CU x MF 4754
Total Lumens . -—/—To—:-o——: . 8

No. Fixtures « Lumens/Lamp x Lamps/Fix. <

Actual No. Fixtures Designed [

Total Fix. x Lampe/Fix. x Lumens/Lamp x CU x MF . 12.5

Revised FC * ~res
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INTERIOR ILLUMINATION Job No. §011(5 -
Room <STHRAGE Ft. Candles Required 10

Length  [R' 0" x Width __|4'/0" = Area (A) 267 7 Sq. Ft.

Reflectance factors: Ceiling B0 » Walls Ye) . Floor __ 20
Cemng/\ CCR = MHc HLAW) . o
' . LxW
H
cCco
. == e RCR = JUHRONLW) . 5(g)(32.9) 4
Hac5 LxW 5679 9
e me o] FORT ZEECHLIW

FC o LxW
Floor _A
PCC Effective Reflectance (Ceiling Cavity) = 800")

: ) Table
“go . . ) "B"
Ppc Ef’sctive Reflectance (Floor Cavity) = 2 0% ')
Py  Wall Reflectance 50‘70
cu * v 57
CU (final) = CU(20% floor) x Multiplier for Actual Ppg : ::bx;)c,
CUp » 157 » MF: 1
'x¢' R
Fixture Type Lm . Lamps/Fix 2 » Watts/Fix _ 70
Lamp Type F 40 LW|RS[SS ’ . Lumens/Lamp 3050
o
10X 267.7
FCxA = (70
Total Lumens : CUXNMF - 57X 1 7
. 6
Total Lumens . « /.0

No. Fixtures » Lumens/Lamp x Lampe/Fix. 6100 /.03
Acual No. Fixtures Designed 1

Total Fix. x Lampse/Fix. x Lumens/Lamp x CU x MF

: )O
Area

Revised FC ¢

’ B Aty JA

"
e e e a9, el ¢ it = e bailly
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INTERIOR ILLUMINATION JobNo. 9Q0)i6-10

Room __LAB.Q&AIQRV Ft. Candles Required o0

Length _ 1 8' 2" x Width __ |/ :Area(A) __ ]494.9 Sq. Ft.

Reflectance factors: Ceiling 80 , Walls 50 , Floor 20
' - i LxWwW
cg: CE cc O 5 '
- T T T ==~ I RCR : (HRC)(I"W) - 5(4.5)<zq-2)’ 35
] FCR = SHECULIW) . oy £)(29.2)
Hrc LxWwW — " 2.0
3.5 119. 9
Floor _*
Pcc  Effective Reflectance (Ceiling Cavity) = &o “70 )
) Table
. A . ’ ) 1L
Prc Ef":ctive Reflectance (Floor Cavity) = ! 4% ')
Pw Wall Reflectance = 50,
cu 495
CU (final) : CU(20% floor) x Multiplier for Actual Py ; T C
cup . 41 . MF: .|
224’ LA»’. N Ju FLAT
Fixture Type Prismn.1:¢ LENS » Lamps/Fix 4 . Watts/Fix léo
Lamp Type F 40 l_u!R5!5$ . Lumens/Lamp 3050
100X 199. 9
FCx A =
Total Lumens = €U x MF : 47 %.7 6075—‘7-3
Total Lumens . __ﬂri_ﬂ_b°7§ - = 5
No. Fixtures « Lumecns/Lamp x Lampe/Fix. L Q
Actual No. Fixturu Designed (D

Total Fix. x Lampe/Fix. x {,umens/Lamp x CU x MF . /20

Area ) i

Reviged FC *




e ——

INTERIOR ILLUMINATION Job No. 9 Ol =10
Room l(-l‘[CHE}J Ft. Candles Required 100
(]
Length ) 3' " x Width 1|4 10" = Area(A) 20,9. 5 sq. Ft.

Reflectance factors: Ceiling o « Walle S50 . Floor ZQ

Ceiling Ay CcRr = SMHcNIAW) .~
‘ - LxW
oo o |Hec o S(H
S 1= rer : HHrclew) . 5(5.5)(33) 2.4
HRC:S'S’ LxW 209, 5
' . H w
i m e e m e o] Fer = ZUFCNLW) . o0 5 (33)
Hrc 2.5 LxW —=Ca = = )5
Floor J L
PCC Effective Reflectance (Ceiling Cavity) = 80 070 )
) Table
) HBN
PFC Ef sctive Reflectance (Floor Cavity) = | 7 % )
=
Pw Wall Reflectance : _)070
cv : _, 54
CU (final) = CU(20% floor) x Multiplier for Actual Ppc ; Lt
CUF . . 53 » MF = .1
?'M' LL-’- w ,u) FLAT
Fixture TypePémanic LENS » Lamps/Fix 4- . Watts/Fix [40
Lamp Type _fF 40 L. ﬂf SJSS , Lumens/Lamp 3050
100X 269. S X
FCxA 2 72641.S
Total Lumens : CUOXMF ° .53 X,
Total Lumens . 126415 6

o0

No. Fixtures « Lumcns/Lamp x Lamps/Fix. i

Actual No. Fixtures Designed Q

Total Fix. x Lampe/Fix. x Lumens/Lamp x CU x MF_ : /O
Area

Revised FC ¢




INTERIOR ILLUMINATION Job No. 9o}1~-1C

Room HATCcHING RooM Ft. Candles Required 2s
Length 3?2 x Width ____2_9____ : Area (A) 92 8 Sq. Ft.
Reflectance factors: Celling A0 . Walls 50 ., Floor 20
Catting con MW,
| | L | L |Hcco bW
O —— e 22O s StHpeiLewy | 5(85)(61) | g
H LxW 2
RC g i 926
e e ) Fom MHEMLW) L sGs)(01) | o
Floor _* ~
Poc Effective Reflectance (Ceiling Cavity) = So 70 )
) Table
. ‘ ) ) nBu
Ppc Efl':ctive Reflectance (Floor Cavity) = / (7% )
Pw Wall Reflectance = » 5-070
cv: _,0L3%
CU (fima1) ¢ ' ) Table nC*
nal) = CU(20% floor) x Multiplier for Actual PFC ) or "p"
CUF L4 . é ?o . MF = L] 7
2'x 4’ LAYy-m
Fixture Type /i) FLAT Prerarc L@SLamps/ Fix 4‘ . Watts/Fix !éo
Lamp Type £40 Ewﬁ/p\f#ss . Lumens/Lamp 2080
25X 9%2
FCx A 25x328
Total Lumens : —é-U_:VF : L2 R 7 53454?
Total Lumens : gg‘gf}g’ S 4.4
No. Fixtures « Lumens/Lamp x Lampe/ Fix. 2z

Adtnal No. F'lxturcl Designed Q

Totel Fix. x Lampse/Fix. x Lumens/Lamp x CU x MF . 34
Area

Revigsed FC ¢

e e T T———
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, ev_ﬂ-_":___ DATES[30  sussecT WELL_Pump® | sueerno 1 _oF_ 2
CHKD BYR:Z DATE_S /22 JoBNO. _Do-1\0o

— ——

Fecore, 1o WreLl Pump % |

VOLT DROP CALCULATIONS

25 WP - _20R VOLT - __ 3B  PH - _"18.2 rLa - 442  1ka

DISTANCE = 200 FT. (WIRE SIZED FOR VOLT DROP AT START - NOT TO
EXCEED 10% OF _208 VOLTS = 20.4 vOLTS)
i
i CM = CIRCULAR MILLS i
I = LINE CURFENT ,
g d = DISTANCL '
N Y 10,7 = R OF CIR.-MILL-FT., (COPPER WIRE)
w =z vD = -10% OF _20pf VOLTS
2 |
]
— ]
8&’ START {
x I
W
g M = 2€1,3(4)C10.7) = 2 C 442 12C 200 1Q10.7)= 90950 cH -
<z VD 20. 8 ‘
O w Y .
QRS WIRE SIZE = [2 @ JOS(s00 M \
nye
4 !
()
@
<

RUA

ACTUAL START VD = 2(1,)€d)(10.7) = 2C 442 )>C 200 )(10.7)= 173y
' CM OF WIRE SIZE (josbo0o ) .
USED i

V START VD = ACTUAL _START vD X 100-C 17.9.) x 100 = 8.0 1 .
SLRVICE VOLTAGE ( 208> .

ACTUAL RUN VD = 2(1.)(d)(10.7) = 2C ) f 12C 2006 2(10.7)= 312 v

CM OF WIRE SIZE (105600 '
USED
% RUN VD = ACTUAL RUN VD x 100 = ( 3.17 ) x 100 = IS5 \
SERVICE VOLTAGE 208
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-nv_JL S DATE _51.‘3_0_ sumecT BELL_PUmMP®2 sueetno 2 _oF_2 _

CHKD by W Poate £/20 JoBNO _201L-[0O
FEEDE R To WElt Pump # 2

VOLT DROP CALCULATIONS

25 W - _92p8 VOLT - __ 3 PH- 242 FLA - _442 i(ra

DISTANCE = 210D FT. (WIRE SIZED FOR VOLT DROP AT START - NOT TO
EXCEED 10% OF VOLTS = VOLTS)
™M = CIKCULAR MILLS
It = LINE CuRrRENT
d = DISTANCE
12.7 = R OF CIR.-MILL-FT, (COPPER WIRE)
vD = 1% OF _ 208 VOLTS

sTAT

M o= 201,)(ANT) = 2 C A4 HC 2100 000.7)= JELGT75
. Vb 20.8 .

WIRE SIZE = W 27cvs Sefvwn —J,cco azu CM

BASCO ASSOCIATES
ARCHITECTS - ENG I EERS - PLANNERS

ACTUAL START VD = 2(1;)(d)(12.7) = 2C 442 K100 )0Q20.7)=_19.9 v

CM OF WIRE SIZE Yy )
USED ) 600, 000

\ START VD = ACTUAL_START_ VD x 100.C__ [§9) x 100 = 9,5 %
SERVICE VOLTAGE ¢ 208’

0
C
=
-

I

ACTUAL RUN VD = 2C11) sQ10.7) = 20722 XC 21060000.7)= _ 3.5

CM OF WIRE SIZE (¢ nm,mD
USED
S RUN VO = ACTUAL Run VD X 100 = ( 3,5 ) x 100 = _ 1.7 LY
SERVICE VOLTAGE 203

-

=

- ——— —— —
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A LEe

Cptc ) ATIO04)  08NO __ TG -10

Fower _Cenparty TRACECopp L, SEcoiibar P o s ) S A Vecue

LE ownC 15¢4P= SHetT™ CiRCvITT CURRLEAT AT rFmp. PRy,
Lne Tica, = SHefT CircviT CuanenT AT XFMR SEC.
DAGK Am Toca, = SHer Circuir CiopcT AT FAvCT 3t
ATTACHED * Iisey, = THe# T CakCut7 CoRpEMS AT FaveT #2
FLA = Fuct LoaD AmperES »
Z = TEANSFoEMEL I MPEDEANCE
£ = L€ 1o Ling VocoTAacE
¢ - Con'sTant VaLue e ConwucTer
L = cen™tH oF Ciecuir
M= 1+ (1+F)
F= FAUWT FActoR
KVA: Kito/elT-Amp RATING OF TRPANSFoe Al (-
VP : Vecraat [ine To Linwe AT XFMR ?a:r".-.:’./
\/5 c \/aLTAc‘s LiwE To LikE AT XFrilR. S.‘E’C(///D/?‘—"/
Fr Tecs, x Vpx 172x2 _ 5cocoox /2470x1.73%x 2.2 - 3005
— e o d o e = e e - e
166000 K KVA /60000 X [I2-5 ‘)
|
g
M _’_——— - _J——- = o !
= T+F T TJrzog 1900326 ,
]
V ouf -
Teea, = VB umyx loca., = L2470 . 00032 S00000 = 9772 A
Ys r 2086
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APPENDIX NO. "F"

RESULTS OF WATER QUALITY TESTING

—
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WATER QUALITY TEST RESULTS

1. Tests were made on varfous dewatering wells {n the powerhouse area
which is approximately 900 feet from the proposed hatchery site. Part

of the samples were taken from individual wells and others were taken from
a4 manifold which drew a composite sample of all ¢ight wells. See sketch
on next page for well locations.
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PARKER LABORATORY, INC.
40 BROAD STREXT
() P. 0. BOX 791
. CHARLESTONM. SOUTH CARCLINA 20408

Analysis number: 35168 compos'c TE

Date : July 28, 1980 SAMPLE

Water sample
submitted by : US Corps of Engineers, marked: dewatering well at power

house, St. Stephen, 5.C., sample #1, Jude 12, 1980
PARTS PER MILLION

Turbidity ( N.T.U. ) . 10
Color B
Chlende (CY) 10
Total Alkalinity (CaC03) 142
Carbonate alkalinity (CaC03) 00
Bicarbonate Alkalinity (CaC03) 173
Hardness {CaC03) 130
Free Carbon Dioxide (C02) 4
Iron (Fe) .02
Manganese (Mn) . 00
Copper (Cu) . 00

' Aluminum (Al) . 00
Silica (S102) 15
Calctum {Ca) 0. 4
Magnesium (Mg) 1.0
Ricarbonate {HC03) 73
Sulfate (S504) 1
Carbonate (C03) . 00
Fluoride (F) .10
Sodium & Potassium as (Na) 11,350
pH value 7. 90
Total dissolved solids 246
Specific conductance @ 25° C, 320
REMARKS:

Respectfully submitted,
PARKER LABORATORY, INC.

To: US Corp. Engnre.

. Box 919
Chas., SC 29402
¢ ATTN: MR G.H., FRANKLIN
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PARKER LABORATORY, INC. ‘
40 BROAD sTREEY
Q ». o ax 791
v CMARLESTON, SOUTH CAROLINA 29408
Analysis number: 35567 CompOosiTE
SAMmPLE

Date : July 28, 1980

Water sample
submitted by : US Corp of Engineers; marked: dewatering well at power
house, St. Stephen, SC, sumple #2, June 12, 1980.
PARTS PER MILLION

Turbidity ( N.T.U. ) .70
Color 5
Chlonde (Cl) 0
Total Alkalinity (CaCo03) 143
Carbonate alkalinity (CaCo03) 00
Bicarbonate Alkalinity (CaC03) 143
Hardness (CaC03) 130
Free Carbon Dioxide (C02) 3
Iron (Fe) .02
Manganese (Mn) . 00
Copper (Cu) . 00

, Aluminum (Al) . 00
Silica (5102) 16
Calctum (Ca) 50, 4
Magnesium {Maq) 1.0
Bicarbonate (HCO03) 174
Sulfate (S04) 1
Carbonate (C03) . 00
Fluoride (F) .10
Sodium & Potassium as (Na) 11. 90
pH value 8. 00
Total dissolved solids X
Specific conductance @ 25° C. 320
REMARKS:

Respectfully submitted,
P R LABO RY, INC.
To: US Corp, Engnr,
. Box 919
Chas,, SC 28402
9 ATTN: MR G.H. FRANKLIN
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PARKER LABORATORY, INC.
40 BROAD STRERT
» o sOx 791
CMARLESTON. SOUTH CARCLINA 28408

Analysis number: Sl ComposiTE
SAM P
Date : " . cal E

‘W ater samgle

submitted Hv : P~ o= Engineers, marked: dewatering well at
power b ose, St Stephen, SO, sample #1, July 23, 1980,

PARTS PER MILLION

Turbiaity CONLELL ) 1. 60
Color )
Chloride (Cl) 6
Total Alkalinity (CaC01l) 123
Carbonate alkalinty (CaC03) 00
Bicarbonate Alkalinity {CaC03) 123
Hardness {CaC03) 115
Free Carbon Dicoxide (C02) D
Ircn {Fe) .10
Manganese (Mn) .00
Copper (Cu) . 00
Aluminum (Al) .00
Silica (S102) 15
Calcium (Ca) 44, 8
Magnesium (Mgq) 0.75
Bicarbonate (HCO03) 150
Sulfate (804) 5
Carbonate {C03) .00
Fluoride (F) .10
Sodium & Potassium as (Na) 9. 90
pH value 750
Total dissolved solids 221
Specific conductance @ 25° C. 275
REMARKS:

Respectfully submitted,
P R LABORATORY, INC.

To: US Corp’ Engnr,
Box 919
Chas., SC 29402
ATTN: MR GH FRANKILIN
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PARKER LABORATORY. INC.
40 BROAD STREEY
. O BOX 791
CHARLASTON. SOUTH CARCLINA 20408

Analysis number: 31170 ComposiTe
Date : Julyv 21, 1980 SAMPLE

W ater sample

submitted by ;U Corps of Engineers, marked: dewatering well at

pow e house, St. Stephens, SC, sample #2, July 23, 1980,
PARTS PER MILLION

Turbiaity ( N.T.U. ) 1. 50
Caolor 5
Chloride (Cl) 6
Total Alkalinity {CaC03) 122
Carbonate aikalinity (CaC03) 00
RBicarbonate Alkalinity  (CaC03) 122
Hardness (CaC03) 115
Free Carbon Dioxide (C02) 8
Iren (Fe) .08
Manganese (Mn) ., 00
Ci:pper (Cu) . 00
Aluminum (Al) o
Silica (S102) 15
Calcium (Ca) 44, 80
Magnesium (Mg) 0,75
Bicarbonate (HCO03) 119
Sulfate (S04) 4
Tarbonate (C03) . 00
Fluoride (F) .10
sodium & Potassium as (Na) 9, 80
pH value 7.5
Total dissolved solids 220
specific conductance @ 25° C, 275
REMARKS:
Respectfully submitted,
PKR LABORA@RY, INC.
To: US CorpPlngnrs. ' g
Box 919

Chas,, SC 29402
MR G.H. FRANKLIN
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PARKER LABORATORY, INC.

Analysis number: 45060

40 BROAD STRAEXY
P. O. BOX 791
CHARLESTON. SOUTH CAROLINA 28408

Date : u/12/40

Water sample
submitted by

US CORP,

St Stephen, SC, Aug, 1980, sample #1-C.
PARTS PER MILLION

Turbidity

Celor

Chloride

Total Alkalinity
Caroonate alkalinity
Bfcarbonate Alkalinity
Haraness

Free Carbon Dicxide
Iron

Mangyane se

Topuer

Aluminum

alica

alciam

Magnesiunm
Bicarbanate

sulfate

aroonate

Fluoride

sodium & Potassium as
tH value

Total dissolved solids

specific conductance @

REMARKS:

{ N.T.U. )

(Cl)
(CaC03)
(CaC03)
{CaCo03)
(CaC03)
(C02)
(Fe)
{(Mn)
(Cu)

{Al)
{5102)
(Ca)
(Mq)
{HCO03)
(S04)
(C03)
(F)

{Na)

25° C.

To: US Corp. Fngner,

Box 919

Chas,, SC 20402

ATTN: MR, G, H,

FRANKI.IN

1. 0)

1

6
110
00
140
130
6
.10

. 00
.00
. 0D
15
50, 8
0.73
171

. 00
.00
.10
He HO
7.60
237
306

l

l

I

l

l

l

l

f

Respectfully submitted,
R LABORATORY, INC.

p

FNGNR, marked: de-wiatering well at power house




PARKER LABORATORY, INC.
40 BROAD STRENTY
P O. BOX 701
CHARLESTON. SOUTH CAROLINA 29408

Analysis number: 15263

Date

W ater sample
submitted by

Ay 12, 1980

US Corp. Engnr. marked: de-watering well, power house,
St Stephen, SC, August 1980, sumple #2-C,
PARTS PER MILLION

Turbidity ( N.T.U. ) 7.4
Color 30
Chloride (cl)
Total Alkalimity (CaCo3) 120
Carbonate alkalinity (CaC03) 00
Bicarbonate Alkalinity (CaCo03) 120
Hardness (CaCo03) 135
Free Carbon Dioxide {C02) 7
Iren (Fe) 1, 00
Manganese (Mn) , 00
Cipper {Cu) . 00
Aluminum (Al) .00
Zilica {35i02) 20
Calciim Ca) 52
Magnesium (Mag) 1. 20
Acarsonate (HC03) 146
Julfate (S04) 35
Zarocnate (CO3) 00
Tluornde (F) .20
.dium & Potassiumn as  (Na) 2,80
+H value 7,50
T-ral dissolved solids 254
Specific conductance @ 259 C, 340
YENTARK::

Respectfully submitted,

PARKER LABORATORY, INC,

e 'S Corp. of kngnrs,

ATTN: Mr, ;, H, FRANKILIN

Box 419
Charleston, SC 29402
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PARKER LABORATORY, INC.
40 BROAD STRENT
P. O. BOX 701
CHARLESTON. SOUTH CAROLINA 28402

Analysts number: 36800
Date : 2/9/8]
Water sample
submitted by (,'.nm!)()sitc‘-US Corps of Engnr., project DACW=60-79-C=0010,

Inspcector: Mike Brown
PARTS PER MILLION

Turbidity (NTU ) 4, 3
Caolor 10
Chlonde (Cl) 5
Total Alkalinity (CaC03) 145
Carbonate alkalinity {CaC03) 0
Bicarbonate Alkalinity ({CaC03) 145
Hardress (CaCu03) 134
Free Carbon Dioxide (C02) 1
Iron (Fe) .12
Manganese {Mn) . 00
Copper (Cu) .00
AMuminum (Al) 0
Silica (Si02) 26
Calcium (Ca) 49, 6
Magnesiurm {Mgqg) 2,4
Bicarbonate (HC03) 177
Sulfate (S04) 4
Carbonrate (Cu3) 0
Fluoride (F) 0
Scdium & Potassium as (Na) 10, 9
pH value 8, 2
Toral dissolved solids 250
Specific conductance @ 257 C. 310
REMARKS:

Respectfully submitted,
PARKER LABORATORY, INC.,

To:US Corp, Fngnr,
Hox 919
Chas,, SC 29402
MR LINCOLN BAAKE




PARKER LABORATORY, INC.
40 BROAD STREET
». 0. BOX 701
CHARLESTON, SOUTH CAROLINA 28408

Analysis number: 36901
Date : 2/49/41

Water samyle
submitted by US Corps of Engnrs., maked: De-watering well #2-C,
project DACW=60-79-C=0010 , inspector: Mike Brown

PARTS PER MILLION

Turbdity ({ NTU) 2,0
Culor 5
Chlonde (Cl) 6
Total Alkalinity (CaCo03) 144
Carpbonate alkalinmty (CaCo03) 0
Bicarbonate Alkalhinity (CaCu3) 144
Hardr.ess (CaCu3) 132
Freo Carber, Dioxide (C02) 4
Iron (Fe) .18
Mar;arese {Mn) . 00
Copper (Cu) . 00
AMurirnunm (Al) 0
Silica (S5102) 24
Calciu (Ca) 48, 8
Magne sium (Mg) 2,4
Bicarbonate (HCU3) 176
Sulfate (S04) +4
Carbonate (Cu3l) 0
Fluoride (F) 0
Sodium & Potassium as (Na) 11. 3
pH value 7.8
Total dissolved solids 249
sSpecific conductance @ 259 C, 310
REMARKS:
Respectfully submitted,
PARKER LABORATORY, INC.,
D
To: a

US Corp of Engnrs,

( Box 919

r Chas,, SC 29402
ATTN: MR LINCOIL N Bl AKE

-
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PARKER LABORATORY, INC.
40 BROAD STREET
P. O. BOX 781
CHARLESTON. SOUTH CAROLINA 28408

Analysis number: 36700

Date : 2/9/8l

Water sample

submitted by

US Corps of Engnrs, marked: De=watering well #1-D
project DACW=60-79-C-0010, inspector: Mike B rown
PARTS PER MILLION

Turbidity ( NT'ti) 11
Color 10
Chlonde (cl) 8
Total Alkalinity (CaC03) 150
Carbonate alkalinity (CaCo03) 0
Bicarbonate Alkalinity {CaCo03) 150
Hardness ({CaCo03) 144
Frev Carbor Dioxide (C02) 4
Ircn (Fe) . 09
Mangare se (Mn) 200
Copper (Cu) .00
Mumirun (Al) 0
Sihica (5102) 24
Calcium {Ca) 5440
Magnesium {Mq) 2.2 -
Bicarponate (HCO03) 183
Sulfate (S04) 4
Carbonate (C03) 0
Fluoride (F) Q
Sodium & Potassium as (Na) 9,8
pH value 7,9
Total dissolved solids 261
specific conductance @ 25° C. 325
REMARKS:
Respectfully submitted,
PARKER LABORATORY, INC.,
To:

US Corp of kngnrs, '
Box 319
Chas,, SC 29402

ATTN: MR LINCOLN BI.LAKE




PARKER LABORATORY, INC.
40 BROAD STREETY
P. 0. BOX 701
CHARLESTON, SOUTH CAROLINA 28408

Analysis number: 36902

Date : 2/9/8]

W ater 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) 1, 3
Color 5
Chloride cn 7
Total Alkalinity {CaCo03) 150
Carbonate alkalinity {CaC03) 0
Bicarbonate Alkalinity (CaC03) 150
Hardness (CaCo03) 138
Fre« Carbon Dioxide (Co02) 4
Iron {Fe) .09
Manganese {(Mn) .00
Copper (Cu) .00
Aluminum (Al) 1]
Silica (5102) 24
Calcium {Ca) 22,0
Magnesium (Mg) L9
Bicarbonate (HCO03) 183
Sulfate (S04) 2
Carbonate (C03) Q
Fluoride (F) Q
Sodium & Potassium as (Na) 1.1
pH value 1.8
Total dissolved solids 258
Specific conductance @ 25° C. 320
REMARKS:
Respectfully submitted,
To: US Corps of Engnrs, ‘\6

Box 919
Chas,, SC 29402
ATTN: MR LINCOIL.N BLLAKE







