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05-31-1974: analysis of 7 samples of water

e AL siNc LB e
FROEHLING & ROBERTSON, INC. A e ZI76L
No. 3-660-5'A INSPECTION ENGINEERS « CHEMISTS « BACTERIOLOGISTS MAY 31. i97l5

CABLE ADDRESS—“FROEHLING"

ANALYSES OF 7 SAMPLES OF WATER 7

MADE FOR: FREDERICKSBURG NATIONAL ILITARY PARK, P, O, BOX 679, FREDERICKSBURG, VA, 22401
ATTENTIEN: MR, JOSEPH .., VAUGHN

MARKED: (5) QUARTERS 9
26; QUARTERS 10

7) QUARTERS 11

JACKSON SHRINE
p. . NO. PX 4370-4-0259

0-0-0

QO @ s W & . O
pH VALUE (ELECTROMETRIC) 6,88 6.90 6,92 7«52 6,68 6.72 6,98

PARTS PER MILLION

TOTAL SOLIDS @ 103°C. 80,0 78,0 80,0 194,0 - 44,0 34,0 148,0
LOSS ON IGNITION (ORGANIC & VOLATI.:: MATTER) 38,0 36,0 30.0 48,0 30,0 24,0 60,0
MINERAL RESIDUE (NON-VOLATILE MATTLL) 42,0 42,0 50,0 146,0 - 14,0 10,0 88,0
FREE CARBON DIOXIDE (CO2) 20,0 10.0 8.0 2.0 16.0 10.0 12,0
PHENOLPHTHALEIN (CARBONATE)ALKALINI ./ as CaCO3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
METHYL ORANGE (BICARBONATE)ALKALINILY as CaCO3 50,0 62.0 64.0 126.0 28.0 16,0 110,0
TOTAL HARDNESS (BY CALCULATION) as CaCOg 58.9 46,9 44,6 56,1 15,1 11.3 86.1
AY YSIS OF MINERAL RESIDUE:

" OILICA (S102) AND INSOLUBLE MAT . LR 15.89 9.09 9 .45 37.11: 3.79 3.79 27 .25
IRON (Fe) 0.13 0.01 0.09 0.88" 0.29 0.14 0.03
MANGANESE (Mn) NIL NIL NIL 0,07 0,04 NIL NIL
CALCIUM (Ca) 11,97 14,17 15,22 13,86 4,87 3.25 25,02
MAGNESIUM (Mg) 7.04 2.79 1.60 5.24 0.73 0.77 5.75
SODIUM & POTASSIUM as SODIUM (i..) 0.3 9.3 11.2 38,1 8.0 4.4 17.4

BICARBONATE (HCO3) (BY CALC,FROM AL.-'ALINI‘!'Y; 61,0 75.6 78,1 153,7 » 34,2 19.5 134,2
CARBONATE (CO3) (BY CALC,FROM AL..ALINITY 0,0 0.0 0.0 0.0 0,0 0.0 0.0
CHLORIDE (Cl) 6.0 3.0 3.0 4,0 3.0 3.0 5.0
SULFATE SO{,g 1,2 0.8 0.8 8.6, 0.8 0.8 6.6
NITRATE (NO 5,05 NIL NIL NIL 0,71 1.42 1.33
FLUORIDE (F} NIL NIL I'IL NIL NIL NIL NIL

RESPECTFULLY
FROEHLING ¢ ROBERTSON, IKC.
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06-09-1964: pump test data collected from 30' shallow well

TABLE 1
PUMP TEST DATA COLLECTED
FROM 30" SHALLOW WELL AT
SPOTSYLVANIA COURT HOUSE

Static Water Level ~ 24.,4°
Depth of Well - 38" (Top of well curbing)

Drawdown va G.P.M. Data

;'9/ cz/ef/

Distance to
Water Level

Flow Rate Time (Top of curbing to . Drawdown
ok M) Starting Ending water level) i (Peet)
3,2 48 8:30 a,m. 6132 a.m. 24.8° z 4
4.5 8:52 a.n. $:34 a.m. 28.0° ‘/ .6
\L 4.5 8:34 a.m. 8:40 a.m, 25.82° p) 8
.5 8:40 a.m.  8:48 a.m. 28.3' 75" .0
4.5 8145 a.m, 8:60 a.m. 25.7' 50, 1.8
4.5 8:50 a.m. 8:68 a.m, 25.8" 28 1.4
4.6 8:68 a.m. 9100 a.m. 26.0' 30 1.6.
4.5 9:00 a.m, 9:08 a.m. 2.0 35 1.6
4.5 9:05 a.m. 9110 s.m. 26.4° 42 2.0
4.8 9:15 a.m.  9:30 a.m. 26.9° s 8.8
4.5 9:20 a.m. 0128 a.m, #v.1’ 58 2.7
4.8 9186 a.m. 9130 a.m, a7.3' .2 2.9
4.8 9130 a.m, 9138 a.m, 7.8 ks 3,1
4.5 9135 a.m, 9:40 a.n, .7 70, 3.3
4.5 9:40 a.m. 9:46 a.m. av.8' 79 3.4
4.5 91456 a.m. 9:80 a.m, 28.0° ¢ ()' 8.6
4.8 9:50 a.m, 9188 a.m, 28,0 3 3.6
4.5 9186 a.m. 10100 a.m. 28.3' 3¢ 3.8
4.5 10100 a.,m. 10108 a.m. 28.3' § 3.9
4.8 10:06 s.m. 10:10 a.m. 288" T A 4.1
4.8 10:10 a.m, iD:}S a.m, 28.5" 1¢ 4.1
4.8 10:15 a.m., 10130 a.m, 28.9° 1 4.2
4.8 1080 a.m. 10:26 a.m. 28.7" 18 4.3

4.5 10:25 n.m, 10:30 a.m, 28.8" B2 a4
4.6 8.0 10:80 a.m, 10135 a.m. 89.6' /28 5.2
6.0 10136 a.m.  10:40 a.m. 29.0" ] 30 6.5
6.0 10:140 a.m, 10148 e.m, 30.0' /3% 8.6
6.0 10:48 a.m.  10:60 s.m. 30.1' /49 8.7
6.0 10:50 a.m. 10:56 a.m. 302 s 5.8
6.0 10166 a.m, 11100 s.m. 80.3' 737 f, 8.9
6.0 13:00 a.m. 11108 a.m. 80.4" 7 €3 6.0
6.0 11:08 a.m. 11110 a.m. 80.8° 169, 6.1
6.0 11:30 s.m,  11:18 s.m, 30.6" /168 6.2
6.0 11:18 s.m. 11:90 a.m. 30.8' /70 6.4
6.0 13:20 a.m,  11:89 s.m. si.0 )38 6.6
6.0 31:88 a.m.  11:80 2.m. 81,3 80 8.7

'f, ’?[NMKg

Wit Dirediors cofy 2% m wma To S
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06-09-1964: pump test data collected from 30' shallow well, page 2 - pump test data collected from 30' shallow well

Pistance to
Water Level
Flow Rate Time (Top of curbing teo Drawdown
0.2.M.) Starting  Buding water level) (Fest)
“-. “l“ a.m. u!“ a,m, “o.‘ / E\S v.6
10,0 31136 a,m. 12140 w.m, 8.8 190 7.8
10.0 13:40 a.m.  11:45 a.m, 82.4' 1438 8.0
10.0 13:40 a.m, 11:50 a,m, 83,8 200 8.1
”oe u’“ ®.8, n’“ a.m. “a" M ...
10.0 11:86 a.m. 18.00 Noon 88,31¢ ,f 8.7
10,0 13100 Noon . 18:08 p.m, 33,8 414 8.9
10.0 12:08 p.m.  18:30 p.m, 33.8° 24, 9.1
10.0 12:20 p.m.  A:18 p.m. 88.7' vl 0.3
10,0 216 p.m,  12:20 p.m. 84,0' 80 9.6
10.0 12:20 p.m, 1828 p.m. 34.1° 23¢ 0.7
10,0 A%:86 p.m.  19:30 p.m, 84,8 24d 9.9
10.0 18:50 p.a.  1%438 p.m, 84.8¢ 245 10.1
10.0 12:38 p.m. 18340 p.m, 34,8" 280 10.4
10,0 13:40 pn,  18:48 p.u. 88,1° 268 10.7
“.0 I.Q“ ’c.' ”‘“ ’6-0 “... .2‘0 u-l
0.0 12:60 XN 12:68 P, 85,8 2 1.4
10.0 156 pow, 1100 p.m, 36.0" +/9, 11.6
10.90 1100 pom. 2208 p.m, 86.1' 2 730 1.7
0.0 308 p.m,  1:10 p.m, %6.3' 2f¢ 1.8
10.0 a0 pam. 1118 pom, 86.5° 28 11.9
10.0 1318 pom. 1120 p.m, 86,4 .110 i8.0
10.0 1120 pom. 2138 pom, 26,8 24< 12.1
10.0 1:25 p.m, 1:50 p.m. 86.6" 309 3.2




06-09-1964: table ii recovery data on 39" at shallow well

b

1:30 p.m,
1:81 p.m.
1:32 p.m,

1:34 p.m.

1:38 p.m.
1:86 p.m.
1:37 p.m,
1:89 p.m.
1:41 p.m,
Li44 p.m,
1:47 pom.
1:48 p.m.
1:81 p.m,

1:84 p.m.

TABLE II
RECOVERY DATA ON

39' SHALLOW WELL AT SPOTSYLVANIA COURT HOUSE

EXHIBIT SHELTER

30|
3oL
304
30¢
306
307
308
311

314
317
318

32/
329

50

Bocovery @rv.)  Evh ddl
o /LY 12,2
s [1,] 2%
1o nz 1228
1.8 lQb'*; 12:3
za 0 2,3
2.8 9,7 In 3¢
b I2~'f
e qz“f‘ et
J T2
4.3 2.0 '2-“,(
oo Az 6
8.8 LT L
5.8 6,4 ! 216 'd
s 57 12,7
s 99 /28

rl

Cebivee
‘0

0.5
oS

19
2.2
2465
32

31
4.5

£38
&9
628
7,0
7.9

120




00-00-0000: drawdown curve; pumping rate in gallons per minute
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00-00-0000: recovery curve at the shallow well

20X 20 PER INCH
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01-07-1971: letter to nps regarding finding a suitable location for a water supply

PP
il Fan

January 7, 1971

Mr. Richard W. Ketchum
National Park Service
Eastern Service Center
4228 Wisconsin Avenue, NW
Washington, D. C, 20242

Dear Mr, Ketchum:

On December 2, Mr, Allan Brown and I visited Dixon Frealand, Park
Superintendent of the Spotsylvania = Frederickeburg Battlefield and
nade reconniassance of the Spotsylvania Battlefield for the purpose
of determining a suitable location for a water supply for that area.
Mr, George Swift accompanied us to the area bounded by Anderson
Drive, Gordon Drive end Bloody Angle Drive where a water supply is
needed.

The area is underlain by granite as showm by outcrops in two small
creeks east of the site. The granite is jointed, the joints systems
trending N 20°E and N 80°W. The jointing system in the granite is
no doubt a key to the movement of ground water {n the area.

An old well drilled by the CCC was located south of the McCoull house.
It apparently supplied sufficient water for the needs at that time.
The well was abandoned and covered with dirt and its exact location
is not known.

A small spring ylelding an estimated 3 to 5 gpm 418 in a draw northeast
of the McCoull house in a draw, Park Service persomnel noted that they
would like the spring to remailn in its present free flowing condition.
This limits to some extent the area available for location of a prospec~
tive well,

Two drilling sites were picked for the test well.

Site one is to the left (westside) of the dirt road leading to the
ruins of the McCoull house along the edge of the wooded area.

The site is easily accessible to drilling equipment.




01-07-1971: letter to nps regarding finding a suitable location for a water supply, page 2 - letter to nps regarding finding a suitable |

-2-
Site two is nearly north of tha rutns of the McCoull house in the draw
and at the edge of the woods near tha creelc,

Both sites will be staked to show tha suggested locations. Mr, Allen
Brown will visit the sites to stake them on January 1llth.

The test wolls should be drilled to a depth of 250 to 300 feet and
caged with 6-inch casing., An air-hammoer rotary drill would be the most
rapid type of drilling cquipment,

Sincerely yours,

Robert L. Wait
Asaistant District Chief

fasegsee




00-00-0000: mpmap of approximate locations for test wells
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06-30-1964: face sheet for completion report

il UNITED STATES DL. ~RTMENT OF THE INTERIOK Vo der Mo
NATIONAL PARK SERVICE B'ls
[Fund Symbol
FACE SHEET FOR COMPLETION REPORT
Park Region Yes * grammed
.!gg.eggm National Military Park SERO 1963 .
“Leestion in P T Tsrarels) Tece N 5.,3.3—;%%52133.33.2;
Spotsylvania & Wilderness Battlefield Virginia MG = Ko Nog
Areas : ! ; -
ml Mosre Plan Correctsd By
S lvania i ~
potey. [ As Built Drawings By
ﬂ Contract and/eor ﬂ Day Labor
“Work Order Title j Date Started
Construct Exhibit Shelter, Spotsylvaniaj Construct Utilitie 6/63
(Water and Sewer Systems), Spotsylvania; Construct Exhibit [o:icomsiered
Ee%teﬁ mﬁﬁ Grounds Development & Flagpole, | 5/6l -
DESCRIPTION OF FIXED ASSETS 1 TOTAL COSTS
(For completion by employee in charge of project) {For completion by FFO)
43,235.23
100,6 - Buildings 15,188.00
2. Visitor Use
10047 = Structures 740.00
S« Miscellansous Structures
100,8 = Hilities 5,062 .54
1, Water Systems
2o Sewer Systems
5 Electric Systems
10049 = Grounds and Other Developments 16,281.21
1. Grounds, General
9« Signs System - Outdoor Interpretive
Devices
A 15,235 . 24
ISTRIBUTION THE FIXED ASSET DESCRIBED ABOVE HA® “cFN ~“MPLETED IN ACCORDANC! #ITH APPROVED
No To DRAWNGS,%PECWICATmNS,ANDAUTHOW ¢ “ANGES
Al WAS0  Isemimedspip Lo, WA L e - Care
1/ EQC | By:% _Administrative Aseistamt  6w30wbl
z——m—- rove Y;f‘],) L § Title: Dote:
1] Area(Fred N 5 ot e 00 | Syvesintenient 6=30-64
COSTS VERIFIED Title: Date:
BY ./:" YA oy Regional Accoun'.a-t 22/64

11360




00-00-0000: itemized equipment

Construct Shelter 27'L* x 38t

Conarete Pipe 961
Concrete Curbing 352t
Strip and Replace Topsoil
Site Preparation

Tree Removal (8)
Concrete Walks & Terraces
Wood Edging (Gravel Beds)
Gravel (39 cu.yds)
Flagpole (1)

Bituminous Paving
Seeding 6000 sq.ft.

Spotsylvania Shelter

7,569 ﬂ-ﬁo
Planting 270 periwinkle - 68 Holly

Construct Shelter  LO' x LOt

Construct Water System

Sewer Sy=tem  200{) gal. tanxk LOO ft, drain

Underground Prwe: “onnection

Strip and Rep.are ° (meil
Site Prepars!

LODETE s Nalk.

Concre'» urt

Wood Edging

Arave .

15,103,400
525400

3,300,400
1,7L04,0C
150,00
quoa'
U0 40X
95,00
7, 00406
5750
230,00




06-09-1964: memorandum to superintendent of fredericksburg from assistant regional director, operations, southeast region

BFo- 6~ s~y
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L34 SER (OL¥) JUN 2- 1984 4

U S

Memorandum
To: superintendent, Frederickaburg
From: Assistant Regional Director, Gperations, Louthendt Heglon

Subject: rump testing of existing shellow well ar potsylvania
Exhibit Shelter - Fredericksburg

Chief Enginser Smith recomwended in his memoranuum of May Lo to
Superintendent Northington that a yileld ana drawdown test should be
conducted on the subject well to determine the quantity of water
available, This uffice voncurred im the recommendation and arranga-
ments were made tu get this wovrk underway immeciately, On May 27,
the test pumping of the existing shallow well at spotsylvanis
Exhibit Shelter was performed by C. H. Helmick Well urilling Company,
Walkerton, Virginia,

The contractor used a weilghted steel cable to measure tho total depth
of the well, It was found that the distance from tne tup of the
casing to the betium of the well was 30 feet, Tho well was
origioally driiied to a depth of 40 feet, The casing jlacey in the
well was stancara strength 30' reinforced concrete pipe,

The contractor instailea a submersible pump in the well at a point
S8.5' below the toy of casing, The test pump had e capacity of
30 gallons per minute and was equipped with a proper ithrov.liog
GgeEvice

The next step was to measure the static water level which was recopded
at 25.4' below the top eage of casing., The pump Lol was started

after the water level measurement was recorded, All yiclud and wrawdown
cata are shown on the enclosec Table I, The dravavwn curve was plotted
from the data lListed on Table I, You will not¢ from che table that =
flow rate of 4,5 gallons per minute was maintaineu {or Lwo hours ana

at the enu of this period, the drawcown was 4,4 feet, The throttling
cavice was opened up te incresse the [low rate to = gniions pur sunute
and at the ond of cne hour the water- level had droppeu an aduizicnal 2.4
2

feet, The pusplng rate was ggain incressed to 10 gaiion poo




06-09-1964: e 2 memorandum to superintendent of fredericksburg from assistant regional director, operations, southeast region, p

and after twe hours of pumping et this rate the water level of the
well was recorded aut 36.7'., From the field information collectea
Juring the test, ] believe the well capscity ias gpproximatcly 6 to
7 gallons per minute, It must be remembered that curing drought
cunuitions the well yiel: .wuld possibly be a great ueal less than
its present recorded yielu  Therefore, 1 recomnenaed that the well
be punped at not over 3 geilons per minute,

Recovery measurements werc mede by the contractor after the test was

conpleteu, Pertinent data on rate of well recovery are shown on
Table II, A recovery curve has been plotted on the cnclosea graph.

L, M, Lisle

Enclosures 4
7

con
irector, w/encs.

Chief, FODC (2), w/encs,

Docket Information

Number of Documents in Docket 13
Documents Dated from 6/9/1964 to 5/31/1974

Docket Compiled: 3/22/2011
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