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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL

LISTED BELOW.

BMP NUMBER: PC079

DATE VERIFIED: May 31, 2012

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh

LOCATION: WILLIAMSBURG, VIRGINIA
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Stormwater Division

MEMORANDUM
DATE:  February 24,2010
TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Jo Anna Ripley, Stormwater
PO: 270712
RE: Files Approved for Scanning

BMP ID or General FileID  PC079
PIN: 3040100002
Subdivision, Tract, Business or Owner

Name (if known): Fords Colony
Middle Plantation Parcel C Championship
Property Description: Blackheath Course Holes 1-18
Site Address:
» Box: FC001 Drawer: 1
Agreements: (in file as of scan date) N Book or Doc#: Page:
Comments:
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Table 5-13 /0 YEAR STon EVENT

g g TIME OF CONCENTRATION = 0.5 HOURS
§ ' Hydrograph Time in Hours
“in 1.0 115 11,7 118 11,9 12.0 121 12.2712.3 12.4 125 126 127 12.8 129 13.0 13.2 13.5 14.0 14.5 15.0 16.0 18.0 20.0
= 1575 56 111 21 304 348 333 Z7T 21 T %6 it 9] 71 6o 55 40 30 75 2z 48 15 11
gijo A8 36 B0 266 30T 3T A6 476 395 309 247 399 56 330 09 4 AT 5P M A8 I 25 46 45
> 1025 526 37 5294 172 277 372 425 424 383 326 270 221 182 150 107 73 49 39 33 26 19 13
Q1050 12 20 25 30 38 58 101 169 252 327 374 385 366 329 285 241 169 103 59 44 36 27 19 15
1oL 9 15 19 22 25 30 41 63 103 162 229 292 335 354 348 325 255 157 73 50 39 29 2 16
-1.00 7 12 15 17 19 21 25 31 43 66 103 153 210 264 304 327 317 231 109 61 44 31 21 1s
1.50 5 8 910 11 12 14 715 17 20 24 31 43 63 92 T29 214 295 224 115 65 36 23 17
2.00 3.5 6 6 7 8 9 101 12 13 14 16 19 23 30 58 143 271 216 120 46 25 18
2.50 13 3 4 4 5 5 6 7 7 8 9 10 1 12 14 18 39 150 253 209 71 28 19
3.00 0o i 2 2 2 3 3 4 4 4 5 s 6 7 7 8 10 15 48 154 239 126 32 N
3.50 o 0 1- 1 1 1 2 2 2 2 3 3 4 4 5 5 6 8 16 56 155 220 38 23
4.00 0 0 o0 o 0,1111112223345919632175225
-
1 R
8
TIME OF CONCENTRATION = 0.75
, “"Hydrograph Time in Hours
Tt 110 115 117 118 119 120 121 122 123 124 125 126 127 12.8 129 13.0 132 13.5 14.0 145 15.0 16.0 18.0 20.0
0 529 57 98 163 248 329 375 388 369 325 276 232 195 165 142 107 76 51 39 33 26 19 15
0251 12 21 29 33 61 100 158 227 291 336 355 348 321 285 247 212 156 103 62 44 36 27 19 15
0501 10 16 21 24 29 41 63 100 150 208 263 305 327 329 314 288 226 147 79 52 40 29 20 16
0.75 8 13 16 18 20 24 30 43 65 98 142 192 239 278 303 311 286 208 107 63. 45 31 21 16
1.00 6 10 13 14 .15 17 20 .24 31 44 6 .95 134 177 220 256 294 264 149 81 53 33 21 16
1.50 4 6 8 9 10 11 12 13 W 16 19 23 31 42 60 83 147 269 248 152 85 40 23 17
© 2.00 2 4 5 5.6 7 7 '8 9 10 1 12 14 16 18 23 39 97 251 235 153 S 26 19
2.50 2 3 3 4 4 4 5 1 6 7 7 8 9 10 M 15 28 107 218 236 91 29 0
3.00 0 1- 1+ 2 2 2 2°3-3 4 4 5 5 6 6 7 B 12 33 113 225 153 34 2
3.50 0 6.1 1 v 1 1 1 .2 2 2 3 3 3 4 4 5 7 13 39 17 25 a4 4
4.00 0 ¢ 0 0o o0 0o o t 1 1 1 1 1 2 2 2 3 4 7 15 & 200 e 2%
~— a—
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Table 5-13 /00 YEAR STORAA EVEANT

§ _TIME OF CONCENTRATION = 0.5 HOURS
§ _Hydrograph -Time in Hours
“ | n 11.0 115 11.7 11.8 11,9 12.0 12.1.12.2 12.3 124 125 126 127 12.8 129 13.0 13.2 13.5 14.0 14.5 15.0 16.0 18.0 20.0
[
2ilo 1836, 80 166 301 433 49474 .395 309 242 194 158 130 109 94 I5 57 43 36 31 25 18 15
|02 1526 37 52 947172 277 372 425 424 383 326 270 221 182 150 107 73 49 39 33 26 19 13
Q1050 | 12 20 25 30 38 58 101 169 252 327 374 385 366 329 285 241 169 103 59 44 3 27 19 15
“lors 9 15 19 2 25 30 41 63 103 162 229 292 335 354 348 325 255 157 77 S50 39 29 20 16
1.00 7 012 15 17 19 21 25 31 43 66 103 153 210 264 304. 327 317 231 109 61 44 31 21 16
1.50 5 8 9 10 1 12 14 1517 20 24 31 43 63 92 129 214 295 224 115 65 36 23 17
2.00 3 5 6 6 7 8 9 10 11 12 13 14 16 19 23 30 58 143 271 216 120 46 25 18
2.50 1 3 3 4 4 5 5 6 7 7 8 9 10 1 12 14 18 39 15 253 209 71 28 19
3.00 01 2 2 2 3 3 4 4 4 5 5 6 7 7 8 10 15 48 154 239 126 32 2
3.50 0 0 1-1 1 1 2 2 2 2 3 3 4 4 S5 5 6 B 16 56 155 227 38 23
4.00 0 0.0 o0 0 1 1 1 1 1 1 2 2 2 3 3 4 S 9 19 & 27 52 25
-
U
& . .
TIME OF CONCENTRATION = 0.75 . -
Hydrograph Time in Hours
Tt 11.0 115 117 118 119 120 121 12.2 123 124 125 126 127 128 129 13.0 13.2 135 14.0 145 15.0 16.0 18.0 20.0
0 1529 57 98.163 248 329 375 388 369 325 276 232 195 165 142 107 76 51 39 33 26 19 15
0251 12 21 29 39 61 100 158 ‘227 291 336 355 348 321 285 247 212 156 103 62 44 36 27 19 13
0504 10 16 21 24 29 41 63 100 150 208 263 305 327 329 314 288 226 147 79 52 40 29 20 6
0.75 8 13 1 18 .20 24 30 43 65 98 142 192 239 278 303 311 286 208 107 63 45 31 21 16
1.00 6 10 13 14 15 7 20 24 31 44 6 95 134 177 220 25 294 264 149 81 53 33 21 16
1.50 4 6 .8 9 10 11 12 13 14 16 19 23 31 42 60 83,147 269 248 152 85 40 23 1
2.00 2 4. 5 S5 6 7 7 8 % 10 1M 12 14 16 18 23 139 97 251 235 153 S6 26 19
250 12 3 34 4 4.5 1 6.7..7...8 9 10 -1 15 28 107 218 236 91 29
3.00 0 1 "1t 2 2 2 2 3 3 4 4 5 S 6 6 7 8 12 33 113 225 153 34 2
3.50 0. 0.1 1 1.1 1 1-.2 2 2 3 3.3 4 45 7-13F 39 117 215 44 24
4.00 000000'011111122234715452076326
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Drainage Calculations for Section 8 & 8B

Ford’s Colony

Williamsburg, Va.

Submitted by : AES Consulting Engineers
5248 Olde Towne Rd.
Williamsburg, Va. 23188

(757) 253 0040

March 16, 1999 5;5‘_97
Sections 8 FEB

PC079_FORDS_COLONY_FAIRWAY_5_& 8 DAM_2 - 036



Hydraflow Storm Sewer Tabulation

HNSEM” A

‘Page 1
Station Len | DrngArea |Rnoff AreaxC Tc Rain | Total | Cap | Vel Plpe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff () | flow | full ‘
Line L‘:’o Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
ne .
(®) | (ac) | (ac) | (C) (min) | (min) |(in/hr) | (cfs) |(cfs) [(ft's) | (in) | (%) (ft) (f) (ft) 1) {ft) (ft)

1 End {990 [0.00 [1.17 |0.00 {000 {064 |00 [212 |39 245 [10.76 | 200 | 15 278 152.00 |(49.25 |54.64 |54.50 (56.00 |50.75 |SS#8B-A-2TO
2 1 106.0 |0.18 |1.17 062 1011 |064 | 150 [206 |39 [248 |2360]3.01 | 15 13.36|66.16 |52.00 (6679 |[5465 |70.33 {56.00 |SS#8B-A-3TO
3 2 25.0 |034 (099 |058 (0.20 |052 | 150 |205 |39 [205 |646 | 1.80 | 15 1.00 |66.41 66.16 |67.42 |[67.41 70.33 {70.33 |SS#8B-A4TO
4 3 650 10.09 |065 |0.53 (005 [0.33 | 100 {201 |38 |1.290 |11.77]213 | 15 332 (6857 6641 |69.03 |6766 |72.74 |70:33 |ssS#8B-A-5TO
5 4 250 |0.56 (056 |0.50 |0.28 {0.28 [ 200 |20.0 |40 |1.11 |646 | 098 | 15 1.00 |68.82 [6857 [69.82 |[69.82 |7274 |72.74 |SS#8B-A-6TO

Project File: LINEA.stm |-D-F File: Jcc.IDF Total number of lines: 5 Run Déte: 03-16-1999

NOTES: Intensity = 17.05 / (Tc + 1.50) » 0.48; Return pericd = 10 Yrs. ; Initial tailwater elevation = 54.50 ()
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SHGEMS "B FLG”

Hydraflow Storm Sewer Tabulation Page 1
Station | Len Drng Area | Rnoff AreaxC Te Rain | Total *Cap, Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
) coeff ) | flow | full
Line J:e | Iner | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
(®) | (ac) | (ac) | (C) {min) | (min) |(n/hr) | (cfs) | (cfs) |(fie) | (i) | &) | ®) | (® | 60 | ) | (W | @
1 End {250.0 (0.00 [24.34 | 0.00 [0.00 [10.77 |00 [31.3 |32 |44.88 |46.18| 10.16] 30 1.27 (5590 15273 |58.13 (5474 |6250 |55.73 |SS#8B-B-1TO
2 1 205.0 {023 [2.05 (069 (016 (112 [ 100 |163 |43 |487 |17.30| 461 | 15 718 |7062 |[55980 [71.50 [59.60 |[74.79 |62.50 |SS#8B-B-2TO
3 2 250 |044 ;182 | 051 (022 (097 | 100 [162 |43 [420 |646 | 456 | 15 1.00 |70.87 [70.62 |[7169 {7157 |7479 |[7479 |SS#8B-B-3TO
4 3 950 1062 |1.38 | 051 (032 (074 | 13.0 {156 |44 |3.27 |10.29 | 3.79 | 15 254 (7328 (7087 |74.00 |71.86 (77.20 |74.79 |SS#8B-B-4TO
5 4 87.0 |046 |063 (052 [0.24 |036 | 150 [151 |45 (160 |1422| 246 | 15 485 |77.50 173.28 |78.01 74.31 82.02 |77.20 |SS#8B-B-5TO
6 5 ‘ 250 [0.17 1017 |0.70 |02 (012 | 150 {150 |45 [053 [10.00| 161 | 15 240 (7810 |[7750 [78.39 |78.19 |[8202 |[82.02 |SS#8B-B-6TO
7 4 1230013 |0.43 | 051 |0.07 |0.07 | 50 |50 70 (046 (951 |1.39 {15 217 |7595 [73.28 |76.22 |74.31 79.87 |[77.20 |SS#8B-B-7 TO
8 1- 1184.0 |310 |2229 | 040 |1.24 |9.65 | 20.0 {303 |33 |41.71 4713|850 | 30 1.32 | 5833 |5580 ([61.50 (5960 |63.92 |6250 |DI-141TOSS
9 8 450 |0.00 |19.19 | 0.00 (000 (841 |00 (300 |33 |[37.74 |64.41| 769 | 30 247 15943 5832 |6239 |6200 (6193 [63.92 |TEE-146TOD
10 |9 214.0 366 (1522|035 (128 |6.58 | 200 288 134 |2212|64.36 | 566 | 30 246 16470 (5943 |66.27 |63.31 68.88 |61.93 |DI-140 TOTE
11 10 |325.0 |0.00 |11.56  0.00 |0.00 |5:30 | 0.0 [27.0 |35 |18.34 4182|545 | 30 1.04 |68.08 |64.70 |69.51 6660 |[73.00 |68.88 |SS#8B-F-1TO
12 11 [340 [227 [9.42 0.4b 091 [3.95 [200 (243 |36 |14.32]2295 469 | 24 1.03 (6843 [68.08 ']170.22 [70.13 |74.11 73.00 |DI-138TOSS
13 12 149.0 177 1685 040 [0.71 |3.04 | 200 (235 |37 [11.20 (3278 | 467 | 24 210 |71.566 |6843 |7275 |7049 (7598 |74.11 DI-138 TO DI
14 13 1168.0 |1.78 | 508 (040 |0.71 233 | 200 {225 |38 |875 |1461|559 | 18 1.93 | 74.81 7156 (7594 |7298 (7829 |75.98 |DI-137 TODI!
15 14 11540 (048 |330 | 042 (020 |162 |1 60 (217 |38 |6.18 |16.45| 463 | 18 245 17859 |74.81 7954 (76.03 [8364 (7829 |DI-136TODI
16 15 (540 |0.69 1282 [040 [028 [142 | 150 (214 |38 [544 |19751 463 | 18 3.54 (8050 [78.59 (8139 |79.60 |83.50 |[83.64 |SS#8B-G-1TO
17 16 |(87.0 (043 (213 | 038 016 (114 | 150 {209 |39 (443 [2479|395 | 18 557 (8535 (8050 (8615 |81.56 [91.60 [83.50 [|SS#8B-G-2TO
18 17 [79.0 {0.14 [1.70 070 [0.10 {098 | 10.0 205 |39 |3.83 .|747 |341 |18 0.51 |8575 |8535 (8655 |86.43 §2.50 91.60 | SS#8B-G-3TO
19 18 47.0 |014 156 [ 0.70 [010 [0.88 | 100 {202 |39 |346 |786 | 3.04 18 0.53 [86.00 8575 [86.83 (8680 |[92.00 |92.50 |SS#8B-G4TO
20 19 (350 |142 |142 (055 |0.78 |0.78 | 200 [20.0 |40 [3.09 |46.49 3.23 | 18 196019286 |86.00 |93.53 [87.02 [94.36 |92.00 |SS#8B-G-5TO
21 11 |84.0 (025 |244 | 045 011 (136 |10.0 |266 |35 |473 |10.99 (282 | 18 110 |69.00 [68.08 |[70.27 |70.13 (76.00 |73.00 |SS#8B-F-2TO
Project File: WESTSYSTEM.stm I-D-F File: Jcc.IDF Total number of lines: 26 Run Date: 03-04-1999

NOTES: Intensity = 17.05/ (Tc + 1.50) » 0.48; Retumn period = 10 Yrs. ; Initial tailwater elevation = 54.74 (f)
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Hydraflow Storm Sewer Tabulation

Page 2

Station | Len Drng Area | Rnoff AreaxC Tc Rain | Total | Cap Vél Pipe Invert Elev HGL Elev Grnd / Rim Elev Line iD
_ coeff () | flow | full
Line L’:‘o Incr | Total incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn

ne .
(ft) | (ac) | (ac) | (C) (min) | (min) ((in/hr) | (cfs) |(cfs) |((ft's) | (in) | (%) (ft) 1) 3] () (ft) (ft)

22 |21 (1420 (010 (219 |0.70 |0.07 [1.24 | 100 |258 [35 (440 |2787| 365 | 18 7.04 17900 (69.00 |79.80 [70.29 [83.25 |76.00 |SS#8B-F-3TO
23 |22 (980 /016 [209 070 |0.11 [1.17 | 100 {252 |36 |419 |1061|372 | 18 1.02 [80.00 {79.00 }80.78 (8013 |86.25 |[83.25 |SS#8B-F-4TO
24 |23 (400 [1.93 |193 |055 (106 [1.06 |250 |250 |36 (380 |4637| 355 | 18 19.50(87.80 |80.00 [88.54 (8110 [89.30 [86.25 |SS#8B-F-5TO
25 |9 162.0 (2.78 [3.97 | 040 [111 |1.83 [ 250 |[254 |36 |1649|16.65| 933 | 18 251 {6325 (5943 |67.06 {63.31 (67.21 61.93 |DI-147 TOTE
26 |25 (750 |1.19 |1.19 (060 (071 |0.71 | 25.0 |25.0 |36 |[12.56 (2517 | 7.33 | 18 575 16756 |6325 (6890 |67.26 |69.068 |[67.21 CMP TO DI-14

Project File: WESTSYSTEM.stm I-D-F File: Jcc.IDF Total number of lines: 26 Run Date: 03-04-1999

NOTES: Intensity = 17.05/ (Tc + 1.50) » 0.48; Return period = 10 Yrs.; Initial tailwater elevation = 54.74 (ft)
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« H);draflow Storm Sewer Tabulation

aNsTEMS “cpse’

Page 1
Station Len | DmgArea | Rnoff Areax C Te Rain | Total 'Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
’ coeff () | flow | full
Line J:e Incr | Total incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
(ft) | (ac) | (ac) | (C)° (min) | (min) |(in/hr) | (cfs) (cfs) |(ft's) | (in) | (%) | (ft) (ft) (ft) (ft) (ft) (ft)

1 End |220.0 [3.74 14133 | 042 {1.57 |19.76 | 200 {438 | 2.8 5484 16980 | 7.76 | 36 1.10 {50.97 |48.56 55.99 54.50 §5.57 |51.56 DI-122 TO OU
2 1 233.0 |1.68 |37.59 | 040 067 [18.19| 200 (425 |28 |51.18 (9553 | 8.08 | 36 205 |55.76 |(50.97 |58.03 |56.13 |59.29 (5557 |DI-118TODI

3 2 750 10.00 |3591|0.00 (000 (1752 (00 |421 |28 [49.51 (64.89 | 835 | 36 095 |5646 |[55.75 |58.70 |58.21 6110 (5929 |(C-STRADDLET
4 3 750 12.00 |3147|0.35 (070 (1520|200 |41.7 |28 |43.14 [64.80 | 6.10 | 36 0.95 (6717 |5646 |6017 |59.89 [61.73 [61.10 |DI-118 TOC-
5 4 . 219.0 1325 |2212 (038 [1.24 [11.20| 250 {405 |29 |3223|7140/ 590 | 36 116 |5968 |[57.17 (6149 [60.75 |64.16 |61.73 |DI112TODI

6 5 299.0 |0.00 [18.26 | 0.00 (0.00 {969 | 0.0 [388 |29 2843 1081561 | 36 263 |67.53 [59.68 (69.23 (6230 |7053 |64.16 |TEE-107TOD
7 6 320 |000 |13.76 (0.00 (000 |7.76 |00 (387 |29 |[22.82 3665|742 | 24 263 (68.37 |67.53 |70.20 69.97. 7037 (7053 |[TEE-111TOT
8 7- 1390 {103 [13.35|045 |046 |7.58 | 150 |384 |29 (2233|3676 722 | 24 264 (6940 (6837 |71.26 |7096 |7253 |(70.37 |DI08TOTE
9 . 6 46.0 |063 .|450 1035 (022 1193 | 200 |222 |38 |720 |1312(8621 | 15 413 16943 |67.53 |[70.51 6997 (73.18 |70.53 |DI-106 TOTE
10 |9 105.0 |1.01 |3.87 |0.38 |0.38 [1.71 |20.0 [216 |38 |653 |1018! 570 | 15 249 |7204 |6943 |73.06 |70.80 |76.15 |73.18 |DI-105 TO DI
1 10 (186.0 |0.61 |2.86 6.38 023 (1.32 {200 {205 |39 (518 [12.87 (495 | 15 3.97 17943 |72.04 8034 |73.15 |8297 |[76.15 |DI-104TODI
12 11 9§.0 118 (225 (045 |0.53 (1.09 | 200 [20.0 |40 [432 [557 |56572 | 12 245 181.83 (7943 |8271 80.73 |83.58 |[82.97 |DI-104TODI
13 260 |041 |041 (045 (018 |0.18 | 130 |13.0 |48 |0.88 |4567( 031 | 24 408 16943 (6837 (7096 (7096 {7143 |7037 |D-10TOTE
14 133.0 1061 (061 [045 1027 027 | 150 (150 |45 (123 |966 | 248 12 735 16946 |50.68 |69.93 [6230 [7046 |64.16 |CMPTODI-14
16 176.0 [ 0.35 - 735 (070 |0.24 {330 | 150 (375 |3.0 |9.83 [47.12 431 | 24 4.34 |64.81 5717 16592 |[60.75 |69.50 |61.73 |SS-1-6TODI
16 15 [195.0 | 0.00 |7.00 Q.OO 000 |305 |00 364 |30 (922 (2167|637 | 18 426 (7330 [65.00 (7446 [66.13 (8275 |69.50 |S8S-1-7TOSS
17 16 [197.0 11.00 |7.00 |'0.65 [0.65 [3.05 | 250 [353 | 3.1 9.35 [14.96 | 5.81 | 18 203 |7740 |7340 |78.57 |74.98 8146 |8275 |SS-1-9TOSS
18 |17 |500 [6.00 |6.00 | 040 [240 |240 | 350 |350 | 3.1 7.38 |10.50 | 4.23 | 18 1.00 |78.00 {7750 |79.41 7919 8146 |8146 |SS-1-10TOS
19 |3 251.0 |0.00 |444 |0.00 {000 [233 |00 (222 38 880 |15642|731 |15 6.70 |70.77 |56.46 [71.92 (59.80 |[7544 |61.10 |SS#8B-C-1TO
20 19 |650 |0.08 |[217 |0.70 |0.06 [1.12 |50 [214 |38 [432 087 (425 | 15 234 (7229 |[7077 |73 2 (7278 |77.06 |[7544 |SS#8B-C-2TO
21 20 (250 (033 1209 1046 [0.15 {1.07 200 (213 |39 |412 |646 3.63 | 15 100 (7254 7229 |73.55 |73.51 77.06 |[77.06 |SS#8B-C-3TO
' Project File: LINECDE.stm I-D-F File: Jcc.IDF Total number of lines: 52 Run Date: 03-15-1999

NOTES: Intensity = 17.05/ (Tc + 1.50) » 0.48; Return period = 10 Yrs. ; Initial tailwater elevation = 54.50 (3]
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<

.H)}draflow Storm Sewer Tabulation

Page 2
Station | Len Drng Area | Rnoff AreaxC Te Rain | Total >Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line D
coeff () | flow | full
Line Jr?e 1 Incr | Total Incr | Total | Inlet | Syst Size | Slope! Up Dn Up Dn Up Dn
' () | (ac) | (ac) [ (C) (min) | (min) ((in/hr) | (cfs) | (cfs) |(ft/s) | (in) | (%) (1) (ft) ) (ft) (ft) (ft)
22 |21 11410]016 |1.76 {052 [008 [0.92 |150 [205 |39 |359 |9.43 |377 | 15 213 | 7555 |7254 7631 (7378 |8283 |77.06 |SS#8B-C-4TO
23 (22 |850 |040 |1.16 {050 {020 [0.64 | 200 [200 |40 (252 |1413]3.12 | 15 479 |7962 |[7555 (8025 (7664 |[84.14 |[8283 |SS#8B-C-5TO
24 |23 640 1009 (073 | 059 [0.05 |041 |10.0 |155 (44 [1.84 |1685|279 | 15 6.81 (8398 |79.62 |84.52 |80.51 |88.15 |B84.14 |SS#8B-C-8TO
25 |24 188.0 |022 (034 |053 [012 |09 | 150 |150 |45 |08 |17.87 | 202 | 15 766 |90.72 8398 |91.09 [8467 [9464 |88.15 |SS#8B-C-7TO
26 |25 1220|002 (012 | 070 (001 |0.07 |50 |103 (53 {039 |1662|1.72 | 15 662 |98.80 |90.72 |99.05 [(91.11 |102.72 |94.64 |SS#8B-C-8 TO
27 |26 (460 |010 [0.10 | 060 |0.06 |0.06 | 10.0 |10.0 |53 |032 [19.85 [ 1.74 | 15 946 | 103.15 |98.80 [103.38 [99.11 |107.07 |102.72 | SS#8B-C-9 TO
28 |24 |250 (030 [0.30 |057 {017 |0.47 | 150 {150 |45 [077 |646 | 158 | 15 1.00 |84.23 (8398 |8466 |8467 |88.15 |88.15 |SS#8B-C-10T
29 123 (250 |003 {003 |070 |0.02 [002 {50 |50 70 {0.15 |10.00 | 0.43 | 15 240 |80.22 |79.62 |80.51 |80.51 |84.14 |84.14 |SS#8B-C-11T
30 (19 |200 |005 1227 (070 [0.04 [120 |50 |[221 |38 |455 |11.91|371 | 15 340 (7145 |70.77 |72.88 |7278 |7562 7544 |SS#8B-C-12T
31 130 |250 |060 (222 |046 {028 (1.7 | 200 |219 |38 |443 |645 |361 | 15 1.00 |71.70 |7145 |73.16 |73.04 7562 |7562 |SS#8B-C-13T
32 |31 [450 021 |1.62 6.67 014 1089 (100 |21.7 |38 [3.40 |9.03 [ 3681 |15 1.96 (7258 |71.70 |73.33 (7331 |76.75 |7562 |SS#8B-C-14T
33 [32 (250 034 141 | 048 |0.16 |0.75 | 200 |21.5 |38 |287 |646 |331 | 15 1.00 |7283 |7258 |7355 |73.59 |7675 |[76.75 |SS#8B-C-15T
34 133 9i 0 |036 107 |048 [0.17 |0.59 | 200 [21.0 |39 [227 (1691|306 | 15 6.86 (79.07 |7283 |7967 7379 |83.59 |76.75 |SS#SB-C-16T
35 [34 (900 038 1071 | 048 |0.17 |041 | 200 |205 |39 |162 |1840 /301 | 15 812 |86.38 |79.07 [86.89 (79.71 [90.30 {8358 |SS#8B-C-17T
36 |35 |93.0 (020 (035 | 068 |0.14 [024 | 200 20.0 |40 (085 |12.16 240 | 15 355 [89.68 |86.38 |90.07 [8692 |9420 |90.30 |SS#8B-C-18T
37 [36 (590 045 |0.95 | 070 |0.11 |0.11 | 150 |15.0 |45 |047 |1624 | 1.77 15 6.32 9341 18968 (9368 9013 (9733 19420 |SS#8B-C-19T
38 |12 [115.0(0.13 [1.07 ’0‘.70 009 |056 | 100 |15.1 |45 |251 [1277|3.83 | 12 12.86/96.62 81.83 |97.20 |83.25 101.12 |83.58 |SS#8B-D-1TO
39 |38 1250 1094 (094 | 050 {047 [047 | 150 |150 |45 |2.11 |358 3.82 | 12 1.00 196.87 (9662 |9749 |[97.34 |101.12 |101.12 | SS#8B-D-2 TO
40 |8 340 1000 (1232|000 {000 {711 {00 [383 |30 |21 .02 11599 | 669 | 24 0.50 |68.57 |69.40 (7239 |7210 |7250 |7253 |SS#8B-E-1TO
41 140 [1140 /012 (1232|070 |008 |711 |50 (376 |30 |21.18 {1976 6.74 24 0.76 7044 |69.57 |7391 7291 [75.11 7250 |[SS#8B-E-2TO
42 141 1167.0 1046 |11.00 | 048 |022 [644 | 130 {367 |30 |19.40(31.70 | 6.17 24 196 |73.72 (7044 17585 |7462 |79.07 |75.11 |SS#8B-E-3TO
Project File: LINECDE.stm |-D-F File: Jce.IDF Total number of lines: 52 Run Date: 03-15-1999
NOTES: Intensity = 17.05/ (Tc + 1.50) A 0.48; Return period = 10 Yrs. ; Initial tailwater elevation = 54.50 (ft)
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'H);draflow Storm Sewer Tabulation

Run Date: 03-15-1999

Page 3

Station | Len | DmgArea |Rnoff| AreaxC Tc Rain | Total | Cap | Vel Pipe invert Elev HGL Elev Grnd / Rim Elev Line ID

i | coeff (N | flow | full
Line Jo Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn

ne
{ () | (ac) | (ac) | (C) {min) | (min) |(inthr) | (cfs) |(cfs) |(ftss) | (in) | (%) (i) (ft) (ft) (ft) () {ft)

43 |42 1050|043 (974 |051 (022 (584 | 150 {361 |30 [17.71 |42.00| 634 | 24 345 (7734 |7372 (7883 7644 (8269 |79.07 |SS#8B-E-4TO
44 |43 [127.010.02 (931 007 {000 {562 {3.0 (354 |31 17.19 [ 3465 | 6.32 | 24 235 (8032 |77.34 |8179 |79.18 [87.33 |82.69 |SS#8B-E-5TO
45 (44 [18.0 [0.02 (914 |0.70 001 |551 | 3.0 (353 | 3.1 16.89 (19.95 | 538 | 24 0.78 |8046 [80.32 |82.64 |8254 (87.82 |87.33 |SS#SB-E-6TO
46 | 45 340 026 1026 |0.70 (0.18 (0.18 [ 150 |150 |45 |0.82 (2875|172 | 15 19.82|87.20 |8046 (8756 |[83.09 (8845 |87.82 |SS#8B-E-7TO
47 |45 550 |886 /886 |060 [532 |532 | 350 (350 | 3.1 16.35 (44.30 | 6.00 | 24 3.84 (8257 (8046 [84.00 |83.09 (8457 |87.82 |SS#8B-E-8TO
48 |44 1250 ]0.02 (0.15 |[0.70 (001 [0.10 [3.0 [102 |53 |o055 |21.76 | 1.46 15 11.36|83.16 [80.32 (8346 |8254 (87.33 |87.33 |SS#8B-E-STO
49 (48 410 1013 (013 [0.70 [(0.09 [0.09 | 100 [100 |53 |049 |22.19 199 | 15 11.80|88.00 [83.16 (8828 |[83.53 |89.25 {87.33 |SS#SB-E-10T
50 (41 [26.0 [1.20 [1.20 | 049 |059 (059 {9.0 |90 66 [3.27 1490 | 267 |15 058 (7059 (7044 |7469 |7462 |[75.11 75.11 | SS38B-E-12T
51 42 1260 |0.80 (080 [048 (038 [(038 |[9.0 |90 56 1214 |1154 174 | 15 3.19 |7455 |7372 |7647 |7644 (79.07 179.07 |SS#8B-E-11T
52 |22 |260 (044 |044 | 045 020 020 |80 |80 58 |[1.16 [18.04 ]| 769 | 12 2565(8550 [78.83 8596 |79.01 86,50 |82.83 |[Ss#8B-C20T
Project File: LINECDE.stm I-D-F File: Jcc.IDF Total number of lines: 52

NOTES: Intensity = 17.05 / (Tc + 1.50) A 0.48; Return period = 10 Yrs.; Initial tailwater elevation = 54.50 (f)
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Engineers, Architects
and Planners

460 McLaws Circle, Suite 250
Williamsburg, VA 23185-5628
757 229 3359

800-834-1038 (Peninsula)
FAX: 757 220 3721

Ankara, Turkey
Baltimore, MD
Eschborn, Germany
Kenner, LA
Lewisburg, PA
Marlton, NJ
Memphis, TN
Pitisburgh, PA
Scranton, PA
State College, PA
Williamsburg, VA
York, PA

%9 Recycled Paper

February 23, 1999

Mr. Darryl Cook, P.E.

James City County Environmental Division
101-E Mounts Bay Road

Williamsburg, VA 23187

RE: Site Plan Review Services
Ford’s Colony - Sections 8 & 8B
JCC Site Plan No. S-5-99
BH #75133-41

Dear Mr. Cook:

We have completed our site plan review of drawings received from you on 1/29/99 for
environmental compliance of the above referenced project. Enclosed are the following
documents for your review/records:

. One (1) set of red-lined site plan drawings dated 1/20/99 (DWG 1-13
and 17-26)

. One (1) set of red-lined site plan drawings of the “Sales Road and
Drainage Plan” dated 1/20/99 (DWG 14-16)

. One (1) reviewed set of Drainage Calculations as submitted.

. One (1) completed “Yames City County Code Compliance Checklist”.

. One (1) original of the review comments generated by our office.

. One (1) disk containing review comments in WordPerfect version 6.0.

On February 12, 1999, I conducted a field visit to verify existing site conditions. The
site is currently wooded with limited undergrowth. Generally, the site plans reflect
existing drainage patterns and systems correctly. The existing tree lines are not
graphically depicted on the drawings. The sales road for Blackheath has already been
constructed and Sales road “B” has been constructed up to station 13+50 (+/-) with
clearing work to around station 19+00. Some erosion was noted in the existing
drainage channel south of the Blackheath and Road “A” intersection.

I have reviewed the drawings in detail, however the following issues will need to be
addressed by your office:

1) The design engineer has designed temporary settling bays in the ditch

A PACE Resources Company
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using 67cy/ac in determining the volume. Was this previously allowed
by JCC and is it acceptable?

2) The design engineer has shown 12" storm sewer segments greater than
50' (VDOT allows up to 50"). Since Ford’s Colony is a private
development, does JCC want to enforce this requirement?

3) The design engineer has shown HDPE for use as temporary culverts
under the sales roads. Again was this previously allowed by JCC and is
it acceptable?

4) Is ASCP (Aluminized Steel Corrugated Pipe) acceptable to JCC for use
as storm sewer pipe?

If you should have any questions or comments concerning this review, please do not
hesitate to call me at (757) 259-4689.

Sincerely,
BUCHART-HORN, INC.

-

Timothy O. Fortune, P.E.
Senior Engineer

TOFAmb/2299DCook Itr
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HORNLINC.
To:

From:
Subject:
Site Plan No.:

Plan Date:

Plans Received:

Review Date:

Comments:

FORD’S COLONY AT WILLIAMSBURG
SECTIONS 8 & 8B

Darryl Cook P.E., JCC Environmental Director
Tim Fortunc P.E., Buchart-Horn, Inc.

Ford’s Colony at Williamsburg - Sections 8 & 8B
S-5-99

1/20/99

1/29/99

2/22/99

1.

Water and sewer inspection fees must be paid prior to the issuance of a Land Disturbing Permit.

2. A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project.
3. iASubdivisionAgreement,withsurety,shallbeexecutedwiththc County prior to recordation of
ots.
4, Provide and label the limits of cut and fill slopes on the plan.
5. Show locations for temporary soil stockpile areas, staging and equipment storage areas. Silt fence
shall be provided around soil stockpile areas outside of perimeter controls shown for this site.
Identify any off-site land disturbing areas required with proper erosion control measures.
6. Indicate north arrow and graphic scale on Drawing #10.
X On Drawing #2, under “Area Tabulation Blocks™, correct the lot designations listed adjacent to
Total Area of Section VIII & VIII-B. This should show “Lots 16-35" and “Lots 1-45".
)4 On Drawing #2, should “Lot 9" be labeled as “Lot 9B”.
X OnDrawings #3 thru 5, Road Categories Legend, depictions shown do not reflect shading/stippling
of drawing.
10.  Show benchmark location(s) on the drawings.
11.  Provide profiles of proposed storm sewer systems with corresponding descriptions.
12. Provide a symbol and abbreviations legend on the cover sheet.
13. Provide final contours and spot elevations on the drawings.
James City County Page 1
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b FORD’S COLONY AT WILLIAMSBURG

ORI P SECTIONS 8 & 8B

14.

.

On Cover Sheet, indicate the 100 year floodplain elevation for the site and the FEMA panel
number. If site is outside the 100 year floodplain, label as such.

Provide 0.1 foot drop across all drainage structures. Indicate which structures are to receive inlet
shaping. Include VDOT IS-1 detail on drawings.

Show existing vegetation to include tree lines.

17. On Drawings #11 thru 16, indicate locations for tree protection installation including interior
roads.

18. On Drawing #13, correctly label the “Limits of Clearing™.

19.  Verify if a conflict occurs with the 4" waterline on Road “A” and the storm sewer segment SS# 8B-
E-2 to SS# 8B-E-1.

20. For clarity, label the existing storm sewer structures (as denoted on the storm sewer tabulation
report) on the drawings.

21. On Drawing #24, General Note #7, the current VDOT specifications and special provisions
reference metric projects. Please clarify.

22 Indicate DI-1, DI-5, DI-7 and MH-1 storm sewer structures to be VDOT standard.

23. Label locations for installation of end sections. These are graphically shown but not labeled.

24, Provide typical section for sales road. Indicate ditch sideslopes/depth.

25. The detail on Drawing #24 for Settling Bays indicates “depth, width and length as specified on
plans”. These dimensions need to be provided on Drawings #14 thru 16.

26. On Drawings #14 thru 16, label the inverts on the temporary culverts. Provide calculations
verifying culvert capacity for a 10 year storm.,

217. Provide calculations verifying adequacy of temporary ditches (10 year storm) and ditch lining (2
year storm).

28. On Drawing #2, label the total disturbed area for this project.

29, Delineate drainage areas for settling bays.

30. Storm sewer calculations, System B, F & G, pipe lengths and slopes for line segments 7 to 4; 17 to
16; 21 to 11; 22 to 21; and 24 to 23 do not correspond with the drawings.

31. Storm sewer calculations, System C, D & E, line segment 20 to 19 shows a pipe size of 18 inch.

James City County Page 2
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Ib. FORD’S COLONY AT WILLIAMSBURG

HORRL TG SECTIONS 8 & 8B

Drawings indicate a 15 inch pipe.

32. Storm sewer calculations, System C, D & E, pipe length and slopes for line segments 45 to 44; 46
to 45; 47 to 45 and 49 to 48 do not correspond with the drawings.

33. Storm sewer calculations, System C, D & E, label structure locations on Drawings for lines 15
thru 18. These segments are not apparent when reviewing calcs/drawings.
34, Provide calculations establishing tailwater elevation at storm sewer outfalls.

35.  Per VDOT Technical Supplement TS-98-1 (dated 8/14/98), drop inlet openings/grated inlets shall
be designed for a rainfall intensity of 4.0 inches per hour. Revise calculations to reflect this.

‘TOFAmb/75133/docs/sitereview.feb

Proscde StlcHe 6n Rornd A @ lots 21/22

James City County Page 3
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JAMES CITY COUNTY CODE COMPLIANCE CHECKLIST

L EROSION AND SEDIMENT CONTROL PLAN

A. Site Plan

Ix

NTP

Vicinity Map - A small map locating the site in relation to the surrounding
area. Include any landmarks which might assist in locating the site.

Indicate North - The direction of north in relation to the site.

PR KRRP

K

Pk

Limits of Clearing and Grading - Areas which are to be cleared and graded.

Limits of Cut and Fill Slopes

Areas and Amount of Disturbance (in acres or square feet).

Existing Contours - The existing contours of the site at no more than 5-foot
intervals.

Final Contours - Changes to the existing contours, including final drainage

~ patterns at no more than 2 foot intervals.

Existing and Proposed Spot Elevations - To supplement existing contour

information. Proposed spot elevations may replace final contours in some
instances.

Existing Vegetation - The existing tree lines, grassed areas, or unique
vegetation.

Soils - The boundaries of different soil types.
Environmental Inventory - In accordance with Chesapeake Bay Ordinance,

Sect. 19B-10B. For wetlands, include documentation from approving
agency.

Existing and Proposed Drainage Patterns - The dividing lines and the
direction of flow for the different drainage areas. Include the size (acreage)

of each drainage area.
100 Year Floodplain Limits.
Professional Seal - Signed upon approval of plan.

Critical Erosion Areas - Areas with potentially serious erosion problems.
(See VESCH, Chapter 6 for criteria.)

X- CHECKLIST I1Tem PeovibED

Page 1 "

»

NTP - Cuscruisr 11Em Needs ™ BE fRovioED
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Site Development - Show all improvements such as buildings, parking lots,
access roads, utility construction, etc.

N

Location of Practices - The locations of erosion and sediment controls, tree
protection, and stormwater management practices used on the site. Use the
standard symbols and abbreviations in Chapter 3 of the 1992 edition of the

Virginia Erosion and Sediment Control Handbook.

Temporary Stockpile Areas - Staging and equipment storage areas.

Off-site Areas - Identify any off-site land-disturbing activities (e.g., borrow
sites, waste areas, etc.). Show location of erosion controls. (Is there
sufficient information to assure adequate protection and stabilization?)

Sediment Basin Design Data Sheet - Submitted along with cross-section
through embankment for all basins.

- B BE

Detail Drawings - Any structural practices used that are not referenced to the
E&S handbook or local handbooks should be explained and illustrated with
detailed drawings. Also include standard detail along with site specific
details required to construct measures such as sediment traps, outlet
protection, etc.

Maintenance - A schedule of regular inspections and repair of erosion and
sediment control structures should be set forth.

. Trench Dewatering - Details and specifications (per VESCH).

Standard County Erosion and Sediment Control Notes |

Phasing Plan - (if required)

} PR

Construction Sequence - (if required) Generally supplied by contractor prior
to preconstruction conference.

B. Narrative Plan (if required)

Project Description - Briefly describes the nature and purpose of the land-
disturbing activity, and the areas (acres) to be disturbed.

R

Existing Site Conditions - A description of the existing topography,
vegetation, and drainage.

Page 2
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— X Calculations - Detailed calculations for design of temporary sediment basins
- and traps permanent diversion, channels, outfall protection, etc. Include
calculations for pre- and post-development runoff.

Adjacent Areas - A description of neighboring areas such as streams, lakes,
residential areas, roads, etc., which might be affected by the land disturbance.

_X_
NTP®  Offsite Areas - Describe any off-site land-disturbing activities that will occur
(including borrow sites, waste or surplus areas, etc.). Will any other areas be
disturbed?

X Soils - A brief description of the soils on the site giving such information as
soil name, mapping unit, erodibility, permeability, depth, texture, and soil
structure,

X Critical Areas - A description of areas on the site which have potentially
serious erosion problems (e.g., steep slopes, channels, wet
weather/underground springs, etc.).

X Erosion and Sediment Control Measures - A description of the methods
which will be used to control erosion and sedimentation on the site.
(Controls should meet the specifications in Chapter 3 of the VESCH.)

Permanent Stabilization - A brief description, including specifications, of
how the site will be stabilized after construction is completed.

s

Stormwater Runoff Considerations - Describe the strategy to control
. Stormwater runoff,

II. STORMWATER MANAGEMENT
A. STORMWATER TREATMENT SYSTEM
_Sm_ Drainage Area Map at a maximum scale of 1"=200' showing drainage area
boundaries for pre- and post-development conditions and pre- and post-
development time of concentration flow paths. For multiphased projects, the
map must include all future phases for the project: '

N/A  Soil Map with site and drainage area outlined.

H[ A Receiving Channel and Pipe System Adequacy Determinations. All

stormwater must be discharged to an adequate, well-defined receiving
system.

Page 3
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N! A Worksheet for BMP Point System to determine need for and type of
- structural BMPs required as well as Natural Open Space BMP points.

_N_LA_ Stormwater Detention Basin Design Checklist completed for each structure.

—N.,[A Conservation Easements required for all Natural Open Space Points claimed
in BMP Worksheet.

_NLA_’ Infiltration Device Design, Detail and Specification. Must include results of
a soil test to verify, a minimum infiltration rate of 0.27 inches per hour at the
trench location to a depth of S feet below the bottom of the trench.

_Nﬂi Stormwater Management Facility Easements including a 20-foot wide access
casement and a 15-foot wide maintenance easement from the 100-year storm
elevation and include the dam and outlet structure.

B. STORMWATER CONVEYANCE SYSTEMS

— X _ Drainage Area Map to support the design of all conveyance systems; culverts,
roadside ditches, storm drain systems, etc.

NTP  Culvert Calculations, inlet and outlet control, existing and proposed based on
10-year storm.

X Storm Sewer Calculations to include hydraulic grade line, inlet, and spread
calculations for 10-year storm.

NTE . Open Ditch Calculations, lining determined based on 2-year peak velocity
) and capacity based on 10-year peak discharge, existing, aqd proposed. -

X Slope Requirements, minimum longitundinal street slope requirement is
0.75% for grass-lined ditch, 0.5% for paved ditch, and 0.3% for closed (curb
and gutter) section. :

— Outlet Protection required for all outfalls in accordance with Chapter 3,
VESCH.

escpsts.txt

Page 4
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SYsSilemMm A

Hydraflow Storm Sewer Tabulation , Page 1

Station Len | Drng Area |Rnoff AreaxC Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev LineiD °*
- cooff ) | flow | full a
Line Jo Incr | Total Incr |Total | Inlet | Syst Size (Slope| Up Dn Up Dn Up Dn

ne .
(f) | (ac) | (ac) | (C) (min) | (min) {(in/hr) | (cfs) |(cfs) |(ft/s) | (in) | (%) () (ft) (ft) () () (ft)
1 End 99.0‘/ 0.00 7] 1.17/ 0.00 |0.00 |064 |00 |21.2 [39 245 |10.76 | 2.00 | 157 2.78/52.00/ 4925”7 | 5414 |54.00 |50.75 |56.00” |SS#8B-A-2TO
3 o
2 1 106.070.18” [ 1.17 7] 0.62‘/ 011 |064 | 150 |206 |39 |248 [2360|3.01 | 15~ | 13.36]66.16 | 52.00” |66.79 |54.15 |56.00° | 70.33 —| SS#8B-A-3 TO
3 2 25.07[0.34”|0.99 | 0.58¥]0.20 |052 | 150 |20 39 |206 [646 @P 15~ | 1.007]66.41 | 66.16” |67.42 |67.41 |70.33*|70.33 | SS#8B-A4 TO
4 3 63.07 0.09j 0.657| 0.53/0.05 |0.33 | 100 (201 |39 [1.20 |11.96 | 213 | 15 | 343" (6857 |66.41” |69.03 67.66 |70.33“|72.74~"| SS#8B-A-5 TO
-

5 |4 [250"|0567|0567 | 0507028 |028 |200 [200 |40 [1.11 |66 (088|157 1007|6882 | 6857 |e0.82 |60.82 |7274~ |72.747 | SS#8B-AGTO

Project File: LINEA.stm I-D-F File: Jcc.IDF Total number of lines: 5 Run Date: 01-20-1999

NOTES: intensity = 17.05/ (Tc + 1.50) 2 0.48; Return period = 10 Yrs. ; Initial tailwater elevation@a .(ﬁ
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SYSIEMS " €D L€ "

Hydraflow Storm Sewer Tabulation Page 1
: . .
Station Len | Drng Area | Rnoff AreaxC Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev LineID
coeff N | flow | full

Line L.{:e Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn

(f) | (ac) | (ac) | (C) (min) { (min) |(infhr) | (cfs) |(cfs) |(ft/s) | (in) | (%) | (ft) (ft) (ft) (ft) (ft) (ft)
1 End | 220.0 3.74‘/ 39.31 [ 042 |1.57 [18.79 | 200 (438 |28 |52.17 (69.80 | 7.38 | 36+| 1.10 |50.97 | 48.56~"|56.35 |54.00 |51.56 5557 " DI-122 TOOU
2 1 233.0/ 1.68/'35.57 040 |067 [17.22 200 |425 |28 [4847 (9553 |7.75 | 36~ | 205 |56.75~|50.97 ~|657.97 |5547 |55.57 “[59.29” | DI-119 TO DI
3 2 75.0 “{0.00/(33.89 [ 0.00 [0.00 |16.55 | 00 |421 |28 |46.79 [64.80 | 8.12 | 36— | 0.95 |56.46 —|55.75~ | 5864 |[58.14 |59.20 “61.107
4 3 75.0 v 2.007]29.47 | 0.35 070 |14.22 | 20.0 |41.7 | 2.8 |40.40 {64.89 | 578 | 36— | 0.95 |57.17~|56.46* |60.00 [59.76 |61.10” |61.73~ | DI-118 TODI
5 4 21 9.0"/3.25‘, 20.12 | 038 |1.24 [10.23 | 250 |404 |29 |2945 (7140|557 |36~ | 1.15 |59.68 ~ |57.177 | 61.41 60.53 |61.73 ' {64.16 *| DI-112TODI
6 5 299.0J0.00¢ 16.26 | 0.00 (0.00 (872 | 0.0 (388 |29 |[2559(108.1 535 | 36 | 263 |67.53 59.68‘/ 69.14 |[62.17 |64.16“ (70.53 | TEE-107TOD
7 6 32.0 '/‘0.00" 11.76 [ 0.00 [0.00 |679 |00 (386 |29 |19.98 (3665|692 |24~ | 263 |68.37 |67.53 g 89.95 (69.82 |70.53 .{70.37 |TEETOTEE-1
8 7 39.07 1.03j 103 | 045 |046 (046 | 150 |150 |45 1208 |36.76 | 0.81 | 24 g 264 |69.40 /|68.37 |7069 [70.69 |70.37 |72.53~ {DI-108 TOTE
9 6 46.0 7 0.63f 450 (035 022 (193 | 200 |222 |38 (729 [13.12!86.21 | 15 7 4.13 |69.43 7 67.53 7 | 70.51 60.82 (7053 |73.18” |DI-106 TOTE
10 |9 105.07 1.01 7 387 | 038 (038 |1.71 |20.0 (216 {38 |653 [10.18|5.70 | 15 g 249 |72.04” |69.437 [73.06 |70.80 73.18', 76.15'/ DI-105 TO DI
11 10 |186.006% [2.86 |0.38 |0.23 [1.32 | 200 |205 39 |518 |1287 | 495 | 15 ] 3.97 17943 s 72.04/ 80.34 |[73.15 |76.15” 82.97‘/ DI-104 TO DI
12 11 980 7 1187225 [ 045 |053 |1.09 200 (200 |40 |432 |557 |6572 |12Y | 245 |81.837 70.437 | 82.71 80.73 82.97'/ 83.58"/ DI-104 TO DI
13 |7 26.07] 0417 |10.73 | 0.45 [0.18 |6.33 13.0 |385 |29 (1864 (4567 |6.58 | 24 7| 4.08 |69.43~7|68.37~ |70.96 |70.69 |70.37 |71 @/ %1'310 TOTE

133.0 ",0.61‘/ 061 | 045 [027 (027 | 150 [15.0 |45 123 /966 [248 |12 ¥]|7.35 |69.46” |59.68v |69.93 [6217 |64.16 | 70.46= CMP TO Di-11

4 176.07/0.35 |7.35 |0.70 [024 [3.30 | 150 375 | 3.0 (983 [47.12)431 |24 434 |6481 |5717 |[6592 |60.53 |61.73 [69.50 |SS-1-6TODI

16 (1950 (000 (7.00 {000 {000 |305 |00 [364 |3.0 [922 |2167|637 | 18 426 (7330 |6500 (7446 |66.13 |69.50 |8275 |[SS-1-7TOSS
16 |197.0 (1.00 [7.00 (0656 (065 |3.05 250 (353 |31 (935 |1495| 581 | 18 203 (7740 (7340 |7857 |7498 |8275 |81.46 |[SS-1-9TOSS
17 |50.0 {6.00 |6.00 | 040 (240 (240 [ 350 (350 [31 {738 |10.50|4.23 | 18 100 |7800 |7750 [79.41 |[79.18 |8146 (8146 [SS-1-10TOS

3 251.00.00 /| 4.42 | 0.00 {000 [232 00 (222 138 (879 (1542|730 | 15 5.70770.777 | 5646 ¥'| 71.92 |50.76 |61.10 |75.44 8§8#8B-C-1 TO
20 |19 (650 ’/O.OBJ 2.01 0.70’?0.06 106 {50 |214 |38 405 |1896 (3.37 |(1 (72.80 < 70.77-"| 7366|7278 |75.44 ~177.06~"] SS#8B-C-2 TO
21 |20 |250 ’ 0.61 ’ 1.93 | 046028 100 | 200 (213 | 3.9 |3.85 [646 | 4.06 73.14 72.89/ 7393 |73.97 |77.06” |77.06 | SS#8B-C-3 TO

Project File: East1.stm I-D-F File: Jec.IDF Total number of lines: 49 Run Date: 01-20-1 999

NOTES: Intensity = 17.05/ (Tc + 1.50) » 0.48; Return period = 10 Yrs. ; Initial tailwater elevation = 54.00 ()
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Hydraflow Storm Sewer Tabulation Page 2
Station Len | Drng Area | Rnoff AreaxC Tec Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev LineID
coeff M | flow | full
Line J:e Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up bn
(®) | (ac) | (ac) | (C) (min) [ (min) {(infhr) | (cfs) |(cfs) [(ft's) | (in) | (%) | (ft) (ft) (ft) (ft) (f0) (ft)
22 |21 141.0“/6.16‘/ 132 | 0.52 ! 008 [072 | 150 [205 |39 |282 |844 |3.30 |15 <|1.71*]7556 *[73.14* | 7622 |7427 |[77.068" 82.83~ | SS#8B-C-4 TO
23 |22 85.0‘/ 0.40‘/ 1.16 0.50/ 020 |064 [200 |200 [40 |[252 [1473]|375 |157 5.20'/ 79.977 75.55/ 80.60 (76.26 |82.83~ |84.14~"| SS#8B-C-5 TO
24 123 64.0/ 0097073 | 059005 |041 | 100 [155 |44 |1.84 |16.16 | 279 156~ | 6.277| 83.98 | 70.97 | 8452 |80.86 |84.14"|88.15— | SS#8B-C-6 TO
25 |24 |88.07|0227|0.34 | 0537|012 |0.19 15.0 {150 |45 |0.88 [17.87 | 2.02 | 15 | 7.66 90.72 | 83.98~ 91.09 (8467 |88.15*|94.64% | SS#8B-C-7 TO
26 |25 122.0”’0.02/ 0.12 |o0.70" 001 (007 |50 |103 |53 039 |1662} 1.72 | 15~ | 6.62~] 98.80‘/ 80.72 7| 90.05 |[91.11 84.64"" | 102.72"| SS#8B-C-8 TO
27 |26 |46.0/ 0.10“/ 0.10¥| 0.60 610.06 006 | 100 {100 |53 |0.32 |19.86 | 1.74 | 156~ | 9.46”|103.15”|98.80 | 103.38 |99.11 102.727 | 107.07| SS#8B-C-8 TO
28 |24 [2507|0.307|030 |057 |0.17 047 | 150 [150 |45 (077 [648 |1.59 | 15~ | 1.00 4 84.23 | 8398~ |84.66 |8467 |88.15” 88.157 | SS#8B-C-10 T
20 |23 [25.07 0.03'/ 003 (070 |002 |0.02 | 50 |5.0 70 (015 [646 | 0.20 15‘/ 1.007(80.22 | 79.97 - | 80.85 |80.86 |[84.14~ |84.14v [SS#8B-C-11 T
30 {19 |2007]0.05 4241 |o0.70 /0.04 127 |50 |221 |38 |481 |1191|3902 |157 3.407| 7145« | 70.77” | 72.89 |72.78 |75.44— |75.62" |SS#8B-C-12T
31 30 25.0‘/ 0.60 d 236 |0467|028 (123 | 200 (219 |38 {469 (646 |382 |15~ | 1.007|71.70~ | 7145 | 7320 |73.07 |7562— 7562~ | SS#8B-C-13 T
32 |31 45.0‘/ 0.217{1.76 | 0.67 f0.14 096 | 100 (217 |38 /366 |9.03 [355 | 15v | 1.96-]72.58— | 71.70-|73.43 |73.37 |75.62 —|76.75 —! SS#8B-C-14 T
33 |32 |25.0 7|048/|1.55 0.48 (023 [o0.82 200 |21.5 |38 (313 [646 |3.27 | 15| 1.00 {72.83 —| 72.68— {7364 |7365 |76.75- 76.75 | SS#8B-C-15 T
34 |33 91.0/ 0.36 | 1.07 | 0.48~/]0.17 [0.59 | 200 [210 |39 [|227 |17.70| 299 | 15 7| 7.52] 79.67 -|72.83~ | 80.27 |[73.85 |76.75- |83.50—SS#8B-C-16 T
3B 134 90.0/ 0.36‘/ 0.71 0.48‘/ 0.17 |041 [20.0 |205 (3.9 (162 [17.63|3.01 | 15| 7.46-186.38~ | 7967~ | 86.89 |80.31 83.59 -1 90.30” | SS#8B-C-17 T
36 |35 93.0'/ 0.20710.35 | 0.68 / 014 024 (200 |200 |40 [095 [13.22 240 | 15 | 419-/90.28 | 86.38~"|90.67 |86.92 |90.30~ |94.20~ |ss#sB-C-18 T
37 |36 }59.0 /10.15 7| 0.15 0.70 / 0.11 [0.11 150 (150 |45 [047 (14.87 | 1.77 | 16 «| 631 {9341 [90.28~ | 93.68 |90.73 .94.20/ 97.33‘/ §S#8B-C-19T
38 12 115.0'/0.13/ 1.07 | 0.70”(0.09 056 | 10.0 {151 |45 |251 12.91 383 | 12 / 13.15Y96.95” 81.83‘/ 97.62 |83.25 (83.587 |101.12”'SS#8B-D-1 TO
30 |38,42507 (0047 (004 | 0607047 |047 | 150 [150 |45 |211 358 382 | 127 | 1.00”]o7.207 | o605V |o7.82 |o767 |101.12 101.12’ | ss#eB-D2 T
40 \‘I?i ﬁ@‘#o.oo 10.32 | 0.00 [0.00 |6.14 ] 0.0 (383 |30 [18.13)15.99 | 5.77 | 24+ | 0.50~] 69.57 |69.43~ |71.83 |71.65 71@’ 1%2.50"’ S§S#8B-E-1 TO
41 40 '@D 0.127 1032 (070 {0.08 |6.14 |50 |376 |30 |1828[19.10] 582 | 247 0.71‘/ 70;”44"’/ 69.57% | 73.02 7222 7250 ~|75.11 | SS#8B-E-2 TO
42 |4 167.0‘/0.46*/ 10.20 | 0.48 q 022 [6.06 | 13.0 (367 |3.0 |18.24 |34.83 | 648 | 24~ | 237" 74.40” | 70.44+~ 75.91 73.54 |[75.11%7| 79.07%" | SS#8B-E-3 TO
Project File: East1.stm I-D-F File: Jcc.IDF Total number of lines: 49 Run Date: 01-20-1 9§9

PC079_FORDS_COLONY_FAIRWAY_5_& 8 DAM_2 - 056

NOTES: Intensity = 17.05 / (Tc + 1.50) A 0.48; Return period = 10 Yrs. ; Initial tailwater elevation = 54.00 (ft)




» -

Hydraflow Storm Sewer Tabulation Page 3
Station Len | DrngArea | Rnoff AreaxC Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Gmd / Rim Elev Line ID
coeff _ 0 | flow | full
Line Jo Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
ne
{ft) | (ac) | (ac) | (C) (min) | (min) {(In/hr) | (cfs) |(cfs) [(ft's) | (in) | (%) (ft) () (f) {ft) (ft) (ft)
43 |42 (10507043~]9.74 | 0514022 |584 | 150 |361 |30 |17.70 [42.07 | 642 | 24~ | 3.617|78.19” | 7440~ | 7968 |7627 |79.07* |82.60 | ss#8BESTO
44 4‘3% 127.0“ 0.02 |9.31 0.07 {0.00 |5.62 3;0 354 | 3.1 17.19 | 38.24 | 6.32 24/ 2.86'/ 81.{82" 78.197 | 83.29 80.03 82.69‘/ 87.33 | SS#8B-E-5 TO
4 287, _ ~
485 44 @ 0.02 |914 | 0.70 [0.01 |5.51 3.0 353 | 3.1 16.89 [23.13 | 5.38 | 24~ m: 82,05~ | 81.82 7| 84.16 84.04 87.33 87.82 SS#8B-E-6 TO
¥ L | 188
46 {; ¢ @ TO.ZGJ 026 | 0.70 [0.18 |0.18 16.0 |15.0 | 45 082 |2632|1.72 | 156 15@ 87.20v" | 82.05 | 87.56 84.61 87.82/ 88.45‘/ SS#8B-E-7 TO
8.
47 |45 \&2D (886|886 |060 |532 |532 |350 |350 |31 |[1635 2262|521 |24° Q0D |8257v|82.05~ @ 8461 |87.82 SS#8B-E-8 TO
48 44 {250%70.02 0.15 |0.70 [0.01 |0.10 | 3.0 102 |53 0.55 |14.95 _0.53 15Y | 5.36+183.16 | 81.862> | 84.04 84.04 87.33~ 187.33 |SS#8B-E-9TO
49 | 48 6@ 0.137 013 [ 070 |009 |0.09 (100 [10.0 |53 (049 [23.05]1.45 | 15~ |(d2.74)88.00% |83.16~|88.28 [84.04 |87.33~ |/89.25+ | SS#8B-E-10T
4\ 11.807
Project File: East1.stm |-D-F File: Jcc.IDF Total number of lines: 49 Run Date: 01-20-1999

NOTES: Intensity = 17.05 / (Tc + 1.50) » 0.48; Return period = 10 Yrs. ; Initial tailwater elevation = 54.00 (ft)
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SYSTEMS "B FfG"
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Hydraflow Storm Sewer Tabulation Page 1
Station Ler | Drng Area | Rnoff AreaxC Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff () | flow | full
Line L‘:‘o Incr | Total Incr |Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
ne
() | (ac) |{ (ac) { (C) (min) | (min) |(infhr) | (cfs) |(cfs) |(fts) | (in) | (%) (ft) (ft) () (t) (ft) (f)
/1 f / S v 4 4
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Project File: WESTSYSTEM.stm I-D-F File: Jcc.IDF Total number of lines: 26 Run Date: 01-20-1999

NOTES: Intensity = 17.05 / (Tc + 1.50) # 0.48; Return period = 10 Yrs. ; Initial tallwater elevation = @ @
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Hydraflow Storm Sewer Tabulation Page 2
Station Len | Drng Area | Rnoff AreaxC Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line D
: ' coeff i M | flow | full
Line Jo Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
‘Line
(f) | (ac) | (ac) | (C) (min) | (min) |(infhr) | (cfs) |(cfs) |(fts) | (in) | (%) ) {ft) (ft) ft) (ft) (ft)
™A e
22 .| 2% @ 0.10/ 219 | 070 [007 {124 | 100 [257 |35 |440 [27.70 | 433 | 18V @ 79.25” |69.65” |80.05 |70.53 76.50v | 83.25 | SS#8B-F-3 TO
23 |22 |980“]0.167(2.09 |0.70 [0.11 |1.147 | 100 |252 |36 |419 |1837|372 |18~ 3_.306%%82.25" 79.25 (8303 {8038 |83.25¥ |86.25 | SS#8B-F4 TO
' -
24 |23 @/,p 1.93°/ 193 1055 (106 |106 | 250 {250 {36 [3.80 {4182 355 | 18> .86187.80 «"| 82.25" | 88.54 |83.35 |86.25~ | 89.30~ | SS#8B-F-5TO
25 152.0 | 2.787(3.97 | 040 [1.11 [1.83 | 250 [254 |36 |1649|16659.33 | 18 251 |6325 [5943 [6656 [6281 [6193 (6721 |[DI-148TOTE
26 750 |1.197}1.19 [060 071 |071 | 250 |250 |36 |[1256 (2517|733 |18 6575 16756 |6325 [68.90 |66.77 |67.21 [69.06 |CMP TODI-14
wWo
Project File: WESTSYSTEM.stm |I-D-F File: Jcc.IDF Total number of lines: 26 Run Date: 01-20-1999

NOTES: Intensity = 17.05/ (Tc + 1.50)  0.48; Return period = 10 Yrs. ; Initial tailwater elevation = 54.42 (ft)
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F&R #Q-61-600
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‘.

1881

SUBSURFACE EXPLORATION

PROPOSED DAM NO. 2
FORD'S COLONY

WILLIAMSBURG, VIRGINIA

PREPARED FOR
AES

WILLIAMSBURG, VIRGINIA

PREPARED BY

FROEHLING & ROBERTSON, INC.
833 PROFESSIONAL PLACE, WEST ?‘ 01 q
CHESAPEAKE, VIRGINIA 23320 -——gaﬂﬁﬁﬁb

(804) 436-1111

February 21, 1990
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FROEHLING & ROBERTSON, INC.
FULL SERVICE LABORATORIES * ENGINEERS & CHEMISTS
“OVER ONE HUNDRED YEARS OF SERVICE” ‘ ,
833 Professional Place, W.
. Chesapeake, Virginia' 23320
FAX (804) 436-1674 ‘ Telephone: (804) 436-1111"

i

February 21, 1990

AES
5248 0Olde Towne Road
Suite 1

Williamsburg, Virginia 23185

Attn: Mr. James H. Bennett, P.E.

Re: DAM No. 2
Ford's Colony
»  Williamsburg, Virginia
F&R Record No.: Q-61-600

Dear Mr. Bennett:

As per your request, Froehling and Robertson, Inc., has
completed the subsurface exploration and analysis for the
referenced project.

The purpose of ' our investigatlon was to evaluate the
existing soils relative to support capacity and permeability.

Project Information

We understand that the proposed dam will be an earth fill
with an impervious core. The dam will have a 1length of
approximately 600 feet along its top. St. Andrews Drive and a
jogging path will extend along the top of the dam.

The top of the dam will be at approximately elevation 55.
The north end of the dam will rise sllghtly to match existing
grades. The bottom of the existing ravine is at approximately
elevation 38. The normal pool elevation will be 50.00.

Scope of Exploration

Six soil test borings were performed on November 3 through
6, 1989 to depths of 25 to 30 feet below the existing ground
surface. The borings were performed along the proposed
centerline of the core at 70 to 100 foot spacing. Borings B-1
and B-6 were located on opposite abutments at approximately the

BRANCHES: ASHEVILLE, NC @ BALTIMORE, MD @ CHARLOTTE, NC @ CHESAPEAKE, VA @

normal pool elevation.
CROZET, VA  FAYETTEVILLE, NC @ FREDERICKSBURG, VA @ GREENVILLE, SC e q

RALEIGH, NC @ ROANOKE, VA @ STERLING, VA ® SALISBURY, MD CHARTER MEMBER anmsRMEMSER MEMBER SINGE 1904

1

HEADQUARTERS: 3015 DUMBARTON ROAD e BOX 27524 # RICHMOND, VA, 23261 e
TELEPHONE AREA CODE (804} 264-2701
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The borings were located at the site by the senior driller
based on existing survey stakes. The elevations noted on the
boring logs and in the text of this report were extrapolated from
the topographic site plan prepared by AES, Drawing No. 3 of 7,
dated September 1986. It appears that the fill for the roadway
was placed after this topographic plan was prepared.

The borings were logged and recorded by a senior driller.
Standard Penetration tests were performed in general accordance
with applicable American Society for Testing and Materials (ASTM)
procedures. These tests were performed continuously from the
existing ground surface to a depth of approximately six feet and
thereafter at five foot intervals. A disturbed split spoon
sample was collected with each test and subsequently visually
examined and classified in accordance with the Unified Soil
Classification System (Appendix A) by a geotechnical engineer.
The boring logs (Appendix A) show the subsurface conditions
encountered on the dates and at the approximate locations
indicated. We do not warrant that they are representative of the
subsurface conditions at other times or locations. The boring
logs should not be separated from the body of this report under
any circumstances.

Laboratory tests consisting of sieve analyses and Atterberg
limits were performed on selected split spoon soil samples. The
purpose of these tests were to provide data for correlations with
support strength and permeability properties. The results of
these tests are included in Appendix B.

Soil samples will be retained for sixty days from the date
of this report unless we are directed otherwise.

Subsurface Conditions

The following is our interpretation of the soil stratigraphy
and subsurface conditions, based on the soil borings and tests.
The lines designating strata breaks on the boring logs represent
approximate boundaries between soil types, as the transition may
be gradual or may occur between samples. The interpretation
necessarily assumes uniform subsurface conditions across the
site, which is probably, but not necessarily,, correct. The
subsurface conditions may also change with time and groundwater
fluctuations.
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Borings B-2 through B-6 encountered the recently placed fill
for the roadway to depths of 3.0 to 4.5 feet. This material
generally consisted of a stiff to very stiff orangish brown fine
sandy CLAY (CL), interbedded with a loose to medium dense clayey
fine to medium SAND (SC). Subsequent references to depths at the
locations of borings B-2 through B-6 will be referenced to the
estimated original ground surface. :

STRATUM I: Silty fine SAND (SM) with trace amounts of
organics and roots was encountered at borings B-1
and B-6 to depths of 1.5 feet (elevation 48).
This material was found to be dense at B-1 and
loose at B-6.

The permeability of the silty sand is estimated to
be on the order of 1 x 10™3 to 1 x 10™4 cn/sec.

STRATUM II: Soft to stiff, dark brown to black, organic silty
CLAY (CL-OL) to PEAT (PT) was encountered near the
center of the ravine at borings B-3 and B-4. These
materials were encountered to depths of 3.0 feet
(Elev. 37) at B-3 and 7.5 feet (Elev. 34.5) at B-
4, These materials are highly compressible and
are expected to be unstable under slopes. Similar
soils were also encountered at boring B-5 to a
depth of 1.5 feet.

The permeability of these organic soils is
estimated to be on the order of 1 x 1073 to 1 x
10~7 cm/sec. It is important to note that the
permeability is greatly affected by the organic
matter and that piping can also develop within
these materials.

STRATUM III: The soils encountered beneath the fill and
organics was found to vary considerably across the
site. These variations occurred to elevations of
32 to 33 at B-1 and B-2 (right abutment), to
elevations of 31 to 23 at B-3 and B-4 (center) and
to elevations of 35 to 38 at B-5 and B-6 (left
abutment). For the purpose of this discussion,
each of these areas will be discussed
independently.
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B-1 and B-2 (right abutment) - The soils
encountered in this area primarily consisted of
stiff to very stiff, fine sandy to silty CLAYS
(CL) and medium dense to loose clayey fine to
medium SANDS (SC). The permeability of the clays
is estimated to be on the order of 1 x 1072 to 1 x
10~7 cm/sec. The permeability of the clayey sands
is estimated to be on the order of 1 x 1074 to 1 x
1075 cm/sec.

B-3 and B-4 (center) - The soils in this area
consisted of loose to medium dense, fine to medium
SANDS (SP & SM) with varying amounts of silt. The
permeability of the silty sands (SM) is estlmated
to be on the order of 1 x 10~3 to 1 x 10™% cm/sec.
The cleaner sands (SP) are estimated_ to possess a
permeability on the order of 1 x 10~ 2 to 1 x 10”
cm/sec.

B-5 and B-6 (left abutment) - The soils in this
area predominantly consisted of loose to medium
dense silty fine SANDS (SM). The permeability of
these sands is estimated to be on the order of 1 x
1073 to 1 x 10™% cm/sec.

STRATUM IV: Medium dense silty fine SANDS (SM) and silty CLAYS
(CLL & CH) with varying amounts of shell fragments
were encountered below the Stratum III soils to
the boring termination depths.

The permeability of these soils will vary based on
the shell fragment contents and are estlmated to
be on the order of 1 x 10~3 to 1 x 10~° cm/sec.

Groundwater was encountered at depths 4.0 to 8.5 feet, as
measured from the existing roadway at the boring locations.
These depths generally correspond to elevations of 39 to 42
(elevation 44 at B-6, left abutment).

Groundwater levels may fluctuate with seasonal changes,
temperature variations, periods of heavy or little rainfall and
other factors. Therefore, our field measurements should not be
taken as absolute.
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EVALUATIONS AND RECOMMENDATIONS

Site Preparation

The soils that were placed for the roadway should be removed
from the site. These soils could be stockpiled and re-used as
either core or shell material, provided that they are free of
organics and other deleterious materlals.

The organic layers and peat that were encountered near the
center portion (bottom) of the ravine should also be removed from
the dam location. Based on the borings, this removal of material -
is expected to be on the order of 3 to 8 feet below the original
grades. The organic soils are expected to be deepest near the
center of the ravine.

The walls of the excavation for the removal of the organic
soils should be sloped to a maximum of 1 horizontal to 1
vertical. Shallower slopes may be required where heavy
concentrations of organics are present.

The dewatering of the excavation will be necessary in order
to provide a stable base for the placement of backfill material.
This dewatering could be accomplished with a sump and pump
method.

‘The removal of the unsuitable organic soils should extend a
minimum of 20 feet past the upstream and downstream toes of the
dam. The purpose of this additional removal of material outside
of the actual dam location is for slope stability purposes.

The organic soils would not be suitable for re-use in
construction of the dam. These soils could possibly be used as
topsoil, however, additional testing would be necessary to
confirm the suitability of these soils for this purpose.

In addition, all tree stumps present at the dam location
should be removed and the resulting depre551ons should be
properly backfilled with compacted soil.

Suitable soils for backfill should classify and be placed
in accordance with the recommendations as outlined in the General
Soils Notes (Appendix C) for the respective location within the
dam.
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Key Trench

The key trench should extend a minimum of three feet into
the Stratum III soils. The base of the key trench is anticipated
to generally be on the order of 4 to 5 feet below the original
site grades. The clean sands (SP) encountered at boring B-3 to a
depth of approximately 9 feet should also be removed at the
location of the key trench. The removal of these soils is
primarily recommended due to their relatively high permeability.

Although the clean sands would probably not be suitable for
construction of the dam, they could be stockpiled and possibly be
used as structural fill on other projects. These soils could
also be considered for use as a roadway subbase.

The base of the key trench should have a minimum width of 20
feet, as presently designed. The excavation of the key trench
should be performed with either an excavator or drag line in
order to minimize disturbance of the natural soils at the base of
the excavation.

Core and Shell Materials

Recommendations regarding suitable materials and their
placement are included in the General Soils Notes, Appendix C.

~ Most of the soils to be excavated for the key trench could
be re-used in the construction of the core or shell, with the
exception of the previously discussed organic soils and clean
sands (SP). In addition, previously observed cut materials from
the construction of Edinburgh Drive would be suitable for
construction of either the core or shell.

LIMITATIONS

This report has been prepared for the exclusive use of AES
or their designated agents for specific application to the:
referenced project in accordance with generally accepted soil and
foundation engineering practices. No other warranty, expressed
or implied, is made.

Our evaluations and recommendations are based on  design
information furnished to us, the information obtained from the
previously described subsurface exploration program and our
previous experience. These evaluations and recommendations ‘do
not reflect the nature or extent of variations in subsurface
conditions which could exist in unexplored areas of the site.
Should such variations become apparent during construction, it

6
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will be necessary to re-evaluate our evaluations and recommenda-
tions based upon an on site observation of the conditions. In
the event that changes are made in the nature, design or location
of the proposed dam, the evaluations and recommendations
presented in this report shall not be considered valid unless the
changes are reviewed by our firm and this reports evaluations and
recommendations modified or verified in writing. Our firm should
be given the opportunity to perform a general review of the
grading plan and project specifications when the design is
completed.

We recommend that this report, in its entirety, be made
available to the prospective contractors for informational
purposes. The boring logs and appendices should not be separated
from this report.

APPENDIX A Subsurface Profile
Boring Logs '
Field Exploration Procedures
Key to Boring Log Classification
Unified Soil Classification

APPENDIX B Laboratory Test Results
APPENDIX C General Soils Notes
APPENDIX D Important Information about Your Geotechnical

Engineering Report
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Dam No. 2; Ford’s Colony;

Williamsburg, Virginia

PROJECT :
LOCATION :

FROEHLING & ROBERTSON, INC,

FULL SERVICE LABORATORIES
ENGINEERS & CHEMISTS

“OVER ONE HUNDRED YEARS OF SERVICE®

F & R RECORD NO.: Q-61-600

083

' PCO79_FORDS COLONY_FAIRWAY_5_& 8_DAM_2



* SINCE

'BORING LOG @ FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES - ENGINEERS & CHEMISTS
® "OVER ONE HUNDRED YEARS OF SERVICE"

Report No.: Q-61-600 1881 DATE: January 25, 1990
Client: AES
Project: Dam No. 2; Ford’s Colony; Williamsburg, Virginia
Boring No.: B-1 (1 of l)l ]'I)‘:g%lh 25.%° IElev: 50* (Roadway) I Location: Station 113+70, Centerline
Type of Boring: Hollow Stem Auger | Started: 11/6/89 Completed: 11/6/89 | Drilter: Hill/Plum
DESCRIPTION OF MATERIALS * Sample |3ample
Elevation | Depth (Classifieation) Blows ?Fe& 3 REMARKS
-]/ Dense Brown to Tan Silty Fine SAND 13/15/19] 0.0]
48.5 | L5 ][] with trace of organics, dry (SM) p 1.5
&7 10/9/13
—é Very Stiff Orangish Brown Fine Sandy 57677 3.0
45.5 4.5 :% CLAY, moist (CL) / 45
—5Y
‘:';'é Medium-Dense Orangish Brown Clayey /111 6.0
¢ Fine to Medium SAND with trace of
—+
42.0 | 8.0 pebbles, wet (SC) '
:3}% Loose Orangish Brown Clayey Fine to 7 9.0 : _g:;ﬁﬁgfgrat a depth
—}f Medium SAND, wet (SC) 10.5 of 8.5 feet during
+: drilling
38.0 | 12.0 +F
_:22: Stiff Reddish Brown Silty CLAY, wet
‘7 , 14.0
4 4777
-~
__ggz 15.5
4
w7
320 | 18.0—4
:,,-: Medium Dense to Loose Tan Silty Fine 19.0
—«3] SAND and SHELL FRAGMENTS, wet 4/5/5
2 20.5
Ty M)
E 24.0
mi 5/475
24.5 | 2553 25.5
Boring Terminated at 25.5°

*Number of blows required for a 140 |b hammer dropping 30" to drive 2" 0.D., 1.375" 1.D. sampler a total of 18 inches in three
6" increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.
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BORING LOG FROEHLING & ROBERTSON, INC.
FULL SERVICE LABORATORIES « ENGINEERS & CHEMISTS
® "OVER ONE HUNDRED YEARS OF SERVICE"
Report No.: Q-61-600 1881 DATE: January 25, 1990
Client: AES
Project: Dam No. 2; Ford’s Colony; Williamsburg, Virginia
Boring No: B-2 (1 of 1)] 3o 255 [Eiev: 46% (Roadway) | Location: STA 114450, Centerline
Type of Boring: Hollow Stem Auger | Started: 11/6/89 Completed: 11/6/89 | Driller: Hill/Plum
. DESCRIPTION OF MATERIALS * Sampl ample '
Elevation | Depth (Classification) Blows ° ?;&?)l REMARKS
-4 Stiff Orangish Brown Fine Sandy CLAY, 8/6/6 0.0 |
B dry (FILL, CL) L5
- 6/4/3
43.0 N 3.0 PSS 3.0
415 1| 4 5:‘ Soft Orangish Brown Silty CLAY with 2/2/1 45
"1 7 Zfpptrace of fine sand, moist (FILL, CL) T 27271 )
4 6.0
:;‘é Very Loose Dark Gray Clayey Fine
38.0 8.0—?2 SAI)ID with trace of shell fragments, Groundwater
7 Hf \moist (SC) /] 9.0 encountered at a depth
=i ) f 7.0 feet duri
—Ht] Loose Dark Gray Silty Fine SAND with 3330 1o grilli(l)lg e
- 1 pockets of organics, wet (SM) :
33.0 | 1303
:,‘: Medium Dense Tan Silty Fine SAND and 14.0
14 SHELL FRAGMENTS, wet (SM) 5/4/6 155
29.0 | 17.0 344
Very Stiff Gray Silty CLAY with little
shell fragments and fine sand, wet (CH) 19.0
’ 4/6/8
20.5
E 24.0
. 5/1/10
205 | 25.5 25.5
Boring Terminated at 25.5°

*Number of blows required for a 140 Lb hammer dropping 30" to drive 2" 0.D., 1.375" 1.D. sampler a total. of 18 inches in three
6" increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.
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BORING LOG FROEHLING & ROBERTSON, INC.
FULL SERVICE LABORATORIES « ENGINEERS & CHEMISTS
® "OVER ONE HUNDRED YEARS OF SERVICE"
Report No.: Q-61-600 1881 DATE: January 25, 1990
Client: AES
Project: Dam No. 2; Ford’s Colony; Williamsburg, Virginia .
Boring No: B-3 (1 of 1)| 3%}, 30.5’ [Eiev: 44 (Roadway) | Location: STA 115420, 10’ Right of C.L.
Type of Boring: Hollow Stem Auger | Started: 11/4/89 Completed: 11/6/89 | Driller: Hill/Plum
Sampl
Elevation | Depth Dmcnﬁ%ﬁg&imTEms *gﬁ le 1();{‘1:‘{1; REMARKS
Medium Dense Orangish Brown Clayey 11/7/7 0.0}
42,5 | Fine to Medium SAND, dry (FILL, SC) 57878 1.5
Very Stiff Orangish Brown Fine to w57 3.0
40.0 | Medium Sandy CLAY, dry (FILL, cL) | 3/5/4 | :
' 57173 : Groundwater :
] Soft to Stiff Dark Brown to Black Organic 6.0 e';":‘(‘)ntfef‘t"‘h at a depth
Fine Sandy CLAY, wet (CL-OL : ol 4.0 1eet during
37.0 | & y ( ) 20415 | o drilling. . .
| Loose Gray Fine to Medium SAND with ‘
trace of silt, wet (SP) ' 9.0
4/2/5
v 10.5
310 | .
%] Firm Gray Silty CLAY with little Fine 14.0
¥4 Sand and trace of shell fragments, wet 3/2/3 15.5
B4 (CL) : .
260 | 18.0—EZ
J:%] Medium Dense Gray Clayey Fine SAND 19.0
1% and SHELL FRAGMENTS, wet a5 |, 0.5
£ 24.0
1.3 576711
T 5/5/10
13.5 | 30.57 PO 505
Boring Terminated at 30.5°

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" 0.D., 1.375" 1.pD. sampler a total of 18 inches in three
6" increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.
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BORING LOG FROEHLING & ROBERTSON, INC.
FULL SERVICE LABORATORIES - ENGINEERS & CHEMISTS
® "OVER ONE HUNDRED YEARS OF SERVICE”
Report No.: Q-61-600 1881 | DATE: January 25, 1990
Client: AES
Project: Dam No. 2; Ford’s Colony; Williamsburg, Virginia . .
Boring No.: B-4 (1 of 1)| E:;‘;‘h 25.5%° |Elev: 46+ (Roadway) : I Location: STA 116400, Centerline
Type of Boring: Hollow Stem Auger | Started: 11/3/89 = Completed: 11/3/89 | Dritter: Hill/Plum
DESCRIPTION OF MATERIALS * Sample | Sample[ B!
Elevation | Depth (Classification) | Blows | BR8] _REMARKS -
<29 Very Stiff Orangish Brown Fine Sandy 13/10/10| 0.0 |
B CLAY, moist (FILL, CL) , 1.5
-3 9/9/12
430 | 3058 | 3.0
420 | 4.0 B Loose Orangish Brown Clayey Fine 5/3/4 45 o
41.0 | 5.0 4l]\SAND, moist (FILL, 5C) [ rvrw B Groundwater, | ..
: 6.0 encountered at a depth -
Loose Dark Brown to Black Silty Fine of 4.0 feet during
AND with organics, wet (SM) drilling
Firm Dark Brown to Black Organic Silty : 9.0
36.0 | 10.0 CLAY with roots, wet (CL-OL) - 2/1/3 10.5
- Black PEAT, wet (PT) :
345 | 11.5 e 3/4/4 12.0
i Loose to Medium Dense Gray Silty Fine )
-] SAND, with lenses of peat @ 12', wet
m (SM) 5% 14.0
3 / 15.5
290 | 17.0 3
e
" 45| Medium Dense Gray Fine to Medium
TF::| SAND with trace of silt, wet (SP) 19.0
4 7/9/7
_ 20.5
23.0 | 230}
B4 Stiff Gray Silty CLAY and SHELL 24.0|
-£4 FRAGMENTS with little fine sand, wet 4/3/5
20.5 | 25.5 25.5
- \(CL) W,

Boring Terminated at 25.5°

*Number of blows required for a 140 lb hammer dropping 30" to drive 2" 0.D., 1.375% 1.D. sampler a total of 18 inches in three
6" increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.
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'BORING LOG FROEHLING & ROBERTSON, INC.
FULL SERVICE LABORATORIES « ENGINEERS & CHEMISTS
® -"OVER ONE HUNDRED YEARS OF SERVICE"
Report No.: Q-61-600 1881 DATE: January 25, 1990
Client: AES
Project: Dam No. 2; Ford’s Colony; Williamsburg, Virginia
Boring No: B-5 (1 of 1)| 333 25.5' |Eiev: 481 (Roadway) | Location: STA 117400 Centerline
Type of Boring: Hollow Stem Auger | Started: 11/3/89  Completed: 11/3/8§9 I Driller: Hill/Plum
. DESCRIPTION OF MATERIALS * Sample |Sample
Elevation | Depth (Classifieation) Blows l&g&%l REMARKS
-2 Very Stiff to Stiff Orangish Brown Fine 12/10/10f 0.0}
B Sandy CLAY, moist (FILL, CL) 1.5
_:E:E: 6/ 5/ 5
B 3.0
445 _ 3.5 &% 3/2/5
43.5 4.5 -4 Firm Dark Brown and Black Organic Silty 45
7 "HNCLAY with trace of fine sand, moist (CL) /17 7172
42.0 | 6.0 ff° 6.0
7 H|[]\Yery Loose Dark Brown Silty Fine SAND [[~3/4/5
_: with trace of clay, moist (SM) / 7.5 Groundwater
S . . . encountered at a depth
3%0 90 i Loose Gray Silty Fine SAND, Moist (SM) _ 57675 9.0 of 7.0 feet during
—F . . . ‘ illi
i1 Medium Dense Tan Silty Fine SAND, wet 10.5 dri ng
3 M)
350 | 1303
1.3 Loose Gray Silty Fine SAND and SHELL 14.0
__—.,'; FRAGMENTS, wet (SM) 5/5/4 15.5
30.0 | 1805
B4 Stiff Gray Silty CLAY with trace of fine 19.0
4 sand and shell fragments, moist (CH) 5/6/7 20.5
. 24.0
. 4/6/6
22,5 | 255 25.5
Boring Terminated at 25.5°

*Number of blows required for a 140 b hammer dropping 30" to drive 2" 0.D., 1.375" I.D. sanpler a total of 18 mches in three K
6" increments. The sum of the last two increments of penetration is termed the standard penetration res1stance, N. ;

PC079_FORDS_COLONY_FAIRWAY_5_& 8 DAM_2 - 088




SINCE

FULL SERVICE LABORATORIES « ENGINEERS & CHEMISTS
% "OVER ONE HUNDRED YEARS OF SERVICE"

'BORING LOG @ FROEHLING & ROBERTSON, INC.

Report No.: Q-61-600 1881 DATE: January 25, 1990
Client: AES
Project: Dam No. 2; Ford’s Colony; Williamsburg, Virginia
Boring No: B-6 (1 of 1)| 333} 25.5' | Elev: 51 (Roadway) | Location: STA 118400 Centerline
| Type of Boring: Hollow Stem Auger | Started: 11/3/89  Completed: 11/3/89 | Dritter: Hill/Plum
. DESCRIPTION OF MATERIALS * Sample |Sample
Elevation | Depth (Classification) Blows ?Feepettl)‘ REMARKS
4 Very Stiff to Stiff Orangish Brown Fine 9/14/10| 0.0
B Sandy CLAY, moist (FILL, CL) 1.5
= 57671
480 | 3.0—%3 3.0
46.5 45 =X Loose Gray Silty Fine SAND with trace 5/5/4 45
T T ZEpof roots, moist (SM) T372/2
45.0 6.0 ¥ 6.0
7] _[T\L.oose Dark Brown Clayey Fine SAND
i \with trace of roots, moist (SC) / Groundwater
il o tered at a depth
41.5 | 9.5 q|fj] Loose Gray Silty Fine SAND, wet (SM) 37375 50 of 7.0 feot dzrizg P
I i drillin '
|} Loose Tan Silty Fine SAND, wet (SM) 10.5 riing
38.0 | 13.04}
73] Medium Dense Tan Silty Fine SAND and 14.0
13 SHELL FRAGMENTS, wet (SM) S/8/11
19.0
13 57575
gu 2 | 20s
32 24.0
26.5 | 24.5 e : 7/9/10
25.5 | 2557521 Medium Dense Gray Silty Fine SAND and : 25.5
HELL FRAGMENTS, wet (SM) /
Boring Terminated at 25.5°

*Number of blows required for a 140 Lb hammer drdpping 30" to dhive 2" 0.D.,.1.375% I.D.‘ sampler a total of 18 inches in three
6" increments. The sum of the last two increments of penetration is termed the standard penetration resfstance, N.

PC079_FORDS_COLONY_FAIRWAY_5_& 8 DAM_2 - 089




SINCE

1881

FIELD EXPLORATION PROCEDURES

Disturbed Sampling

Soil test borings were drilled in accordance with ASTM D-1586
procedures with a CME-55 truck mounted drill rig, by mechanically
advancing hollow stem auger flights into the ground. At regular
intervals, the plug was removed from the auger head, and soil
samples were obtained with a standard 1.4" I.D., 2" 0.D. 20" long
split tube sampler. The sampler was attached to the end of "AW"
size drill rods and lowered through the augers to sampling
elevation. The sampler was first seated to penetrate 1loose
cuttings and disturbed soil, then driven an additional foot with
blows of a 140 1b. hammer falling 30". The sampler was then
extracted from the soil, the plug reinserted into the auger head,
and the auger advanced to the next sampling elevation. The
number of blows required to drive the sampler each 6" increment
of penetration was recorded and is shown on the boring logs. The
number of blows required to drive the sampler the final 12" iis
termed the penetration resistance. The penetration resistance,
when properly evaluated, is an index to soil density, strength
and foundation support capacity. ;
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KEY TO BORING LOG SOIL CLASSIFICATIONS

IDENTIFICATION OF SOIL TYPE IS MADE ON THE BASIS OF AN ESTIMATE OF PARTICLE SIZE FOR
PREDOMINANTLY COARSE-GRAINED SOILS AND ON THE BASIS OF COHESIVENESS (PLASTICITY) FOR PRE-

DOMINANTLY FINE-GRAINED SOILS.

WHEN A SOIL SAMPLE CONSISTS OF TWO OR MORE SOIL TYPES, THE *

PERCENTAGES OF THE TYPES ARE ESTIMATED BY WEIGHT AND INDICATED BY DESCRIPTIVE TERMINOLOGY.

Soil Type

Boulder
Cobble
Gravel-Coarse
~Fine
Sand - Coarse
~ Medium
- Fine
Silt (non-cohesive)
Clay (cohesive)

Particle Size

> 12 in.
3-12 in,
3/4 - 3 in.
#4 - 3/4 in,
#10 - #4
#40 - #10
#200 - #40
< #200

< #200

Soil Descriptive
Component Term Percentage
Major Uppercase Letters >50%
Secondary Adjective 20 - 50 %
Others Some 20 - 35 %
Little 10 - 20 %
Trace 0~10 %

Notes: 1) Particle size is designated by U.S. Standard Sieve Sizes.

2) Atterberg Limit determinations are often used to classify fine-grained soils
(silts and clays).

Relative Density or Consistency

THE STANDARD PENETRATION RESISTANCE VALUES (N-VALUES) ARE USED TO DESCRIBE THE RELATIVE
DENSITY OF COARSE-GRAINED SOILS OR THE CONSISTENCY OF FINE-GRAINED SOILS.

RELATIVE DENSITY CONSISTENCY
Term N-Value Tern H-Value
Very Loose 0-4 Very Soft 0-1
Loose 5«10 Soft 2«4
Medium-Dense 11 - 30 Firm 5-8
Dense 31 - 50 Stiff 9-15
Very Dense © > 50 Very Stiff 16 - 30
Hard > 30

Notes: 1) The N-value is the number of blows of a 140 1b. hammer freely falling 30 inches required
to drive a standard split spoon sampler (2.0 in. 0.D., 1 3/8 in I.D.) 12 inches into the
soil after properly seating the sampler into undisturbed soils.

2) Large gravel size particles are often not recovered by the standard split-spoon sampler :
and therefore the true percentage of gravel not accurately estimated,

3) When encountered, large gravel size particles often increase the N-value of the standard
penetration test.
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Boring B~1
Depth (ft.) 3.0-4.5

Percent Passing

Sieve Size

3/8"

No. 4 100
No. 10 99
No. 20 95
No. 40 : 88
No. 60 81
No.100 67
No.200 54.6
Liquid Limit 50
Liquid Limit+# —
Plasticity

Index 25
Classification CL
* Oven Dry

NP - denotes non-plastic

SINCE

1881

LABORATORY TEST RESULTS

B~1

100
97
87
73
59
47

38.0

56

36
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B~-2

9.0-10.5 4.5-6.0

100
99
95
93
89
61
40

27.4

36

20

B-3

4.5-6.0

100
98
93
82
65

50.0

29
22
17

CL~OL

B-4

4.5-5.0

100
99
95
84
63

38.0

24

24

B4

11.5-12.0

100
97
89
70

43.8
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IABORATORY TEST RESULTS

Sample Iocation B~-5 B~6 B~3 B~-4

smle mth (fto) 6.0-705 405"600 9.0-10.5 14.0-1505

Percent Passing

Sieve Size

No. 10 100 100 100

No. 20 98 929 99 100
No. 40 90 93 82 99
No. 60 71 80 31 86
No.100 43 60 6.3 51
No.200 27.3 39.5 1.9 26.5
Liquid Limit: NP < 38 Np* NP
Plasticity Index: - - NP NP
Classification: sM sc 8P &M

* Denotes non-plastic
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GENERAL SOILS NOTES

Suitable soils shall classify in accordance with the Unified Soil
Classification as follows:

Core: SM or SC with minimum of 35% passing the number 200
sieve, or CL

Shell: SM, SC, ML or CL

All soils shall be compacted to a minimum of 95% of the maximum
dry density as defined by ASTM D-698.

All soils shall be placed in lifts of maximum thickness of 8
inches.

Moisture content of soils during placement and compaction shall
be within the following ranges:

Core: -1% to +3% of optimum as defined by ASTM D-698. Moisture
content of core soils after placement shall be maintained
during construction.

Shell: <-3% to +3% of optimum as defined by ASTM D-698.

All subgrade soils at base of excavation for key trench and all
foundation soils at the dam, shall be inspected by -the
geotechnical engineer prior to the placement of fill soils.

Field density tests shall be performed in accordance with ASTM
D-2922 or D-1556 procedures. One test shall be performed per
5,000 square feet of 1ift, with a minimum of 4 tests per lift.
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IMPORTANT INFORMATION
ABOUT YOUR

GEOTECHNICAL ENGINEERING REPORT

More construction problems are caused by site subsur-

face conditions than any other factor. As troublesome as

subsurface problems can be, their frequency and extent
have been lessened considerably in recent years, due in
large measure to programs and publications of ASFE/
The Association of Engineering Firms Practicing in
-the Geosciences. .

The following suggestions and observations are offered
to help you reduce the geotechnical-related delays,
cost-overruns and other costly headaches that can
occur during a construction project.

A GEOTECHNICAL ENGINEERING
REPORT IS BASED ON A UNIQUE SET
OF PROJECT-SPECIFIC FACTORS

A geotechnical engineering report is based on a subsur-
face exploration plan designed to incorporate a unique
set of project-specific factors. These typically include:
the general nature of the structure involved, its size and
configuration; the location of the structure on the site
and its orientation: physical concomitants such as
access roads, parking lots, and underground utilities,
and the level of additional risk which the client assumed
by virtue of limitations imposed upon the exploratory
program. To help avoid costly problems, consult the
geotechnical engineer to determine how any factors
which change subsequent to the date of the report may
affect its recommendations.

Unless your consulting geotechnical engineer indicates

otherwise, your geotechnical engineering report should not
be used: :

« When the nature of the proposed structure is
changed. for example, if an office building will be
erected instead of a parking garage, or if a refriger-
ated warehouse will be built instead of an unre-
frigerated one;

« when the size or configuration of the proposed
structure is altered;

« when the location or orientation of the proposed
structure is modified; .

« when there is a change of ownership, or

« for application to an adjacent site.

Geotechnical engineers cannot accept responsibility for problems
which may develop if they are not consulted after factors consid-
ered in their report’s development have changed.

MOST GEOTECHNICAL "FINDINGS”
ARE PROFESSIONAL ESTIMATES

Site exploration identifies actual subsurface conditions -

only at those points where samples are taken, when
they are taken. Data derived through sampling and sub-
sequent laboratory testing are extrapolated by geo-

‘technical engineers who then render an opinion about

overall subsurface conditions, their likely reaction to
proposed construction activity, and appropriate founda-
tion design. Even under optimal circumstances actual
conditions may differ from those inferred to exist,
because no geotechnical engineer, no matter how
qualified, and no subsurface exploration program, no
matter how comprehensive, can reveal what is hidden by
earth, rock and time. The actual interface between mate-
rials may be far more gradual or abrupt than a report
indicates. Actual conditions in areas not sampled may
differ from predictions. Nothing can be done to prevent the
unanticipated, but steps can be taken to help minimize their
impact. For this reason, most experienced owners retain their
geotechnical consultants through the construction stage, to iden-
tify variances, conduct additional tests which may be
needed, and to recommend solutions to problems
encountered on site.

'SUBSURFACE CONDITIONS

CAN CHANCE .

Subsurface conditions may be modified by constantly-
changing natural forces. Because a geotechnical engi-
neering report is based on conditions which existed at
the time of subsurface exploration, construction decisions

“ should not be based on a geotechnical engineering report whose

adequacy may fiave been affected by time. Speak with the geo-
technical consultant to learn if additional tests are
advisable before construction starts.

Construction operations at or adjacent to the site and
natural events such as floods, earthquakes or ground-
water fluctuations may also affect subsurface conditions
and, thus, the continuing adequacy of a geotechnical
report. The geotechnical engineer should be kept
apprised of any such events, and should be consulted to
determine if additional tests dre necessary.

GEOTECHNICAL SERVICES ARE
PERFORMED FOR SPECIFIC PURPOSES
AND PERSONS

Geotechnical engineers' reports are prepared to meet
the specific needs of specific individuals. A report pre-
pared for a consulting civil engineer may not be ade-
guate for a construction contractor, or even some other
consulting civil engineer. Unless indicated otherwise,
this report was prepared expressly for the dient involved
and expressly for purposes indicated by the dient. Use
by any other persons for-any purpose, or by the client

fora different purpose, may result in problems. No indi-

vidual other than the client should apply this report for its

intended purpose without first conferring with the geotechnical

engineer. No person should apply this report for any purpose

‘other than that originally contemplated without first conferring

with the geotechnical engineer.
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A GEOTECHNICAL ENGINEERING
REPORT IS SUBJECT TO
MISINTERPRETATION

Costly problems can occur when other design profes-
sionals develop their plans based on misinterpretations
of a geotechnical engineering report. To help avoid
these problems, the geotechnical engineer should be
retained to work with other appropriate design profes-
sionals to explain relevant geotechnical findings and to.
review the adequacy of their plans and specifications
relative to geotechnical issues.

BORING LOGS SHOULD NOT BE
SEPARATED FROM THE
ENGINEERING REPORT

Final boring logs are developed by geotechnical engi-
neers based upon their interpretation of field logs
tassembled by site personnel) and laboratory evaluation
of field samples. Only final boring logs customarily are
included in geotechnical engineering reports. These logs
should not under any circumstances be redrawn for indusion in
architectural or other design drawings, because drafters
may commit errors or omissions in the transfer process.
Although photographic reproduction eliminates this
problem, it does nothing to minimize the possibility of
contractors misinterpreting the logs during bid prepara-
tion. When this occurs, delays, disputes and unantici- .
pated costs are the all-too-frequent result. :

To minimize the likelihood of boring log misintérpretal .

tion, give contractors ready access to the complete geotechnical

engineering report prepared or authorized for their use. i+~
Those who do not provide such access may proceed un-- .

der the mistaken impression that simply disclaiming re-
sponsibility for the accuracy of subsurface information
always insulates them from attendant liability. Providing
the best available information to contractors helps pre-
vent costly construction problems and the adversarial
attitudes which aggravate them to disproportionate
scale. :

A

READ RESPONSIBILITY
CLAUSES CLOSELY

Because geotechnical engineering is based extensively
on judgment and opinion, it is far less exact than other
design disciplines. This situation has resulted in'wholly
unwarranted daims being lodged against geotechnical
consultants. To help prevent this problem, geotechnical
engineers have developed model clauses for use in writ-
ten transmittals. These are not exculpatory clauses
designed to foist geotechnical engineers' liabilities onto
someone else. Rather, they are definitive clauses which
identify where geotechnical engineers’ responsibilities
begin and end. Their use helps all parties involved rec-
ognize their individual responsibilities and take appro-
priate action. Some of these definitive clauses are likely
to appear in your geotechnical engineering report, and

.you are encouraged to read them closely. Your geo-

technical engineer will be pleased to give full and-frank

" answers to your questions. .

OTHER STEPS YOU CAN TAKE TO
REDUCE RISK |
Your consulting geotechnical engineer will be pleased to

disc¢uss other techniques which can be employed to mit-
igate risk. In addition, ASFE has developed a variety of

:materials which may be beneficial. Contact ASFE for a

complimentary copy of its publications directory.
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WATERSHED

TAX PARCE Lol
PINNO - 3040100002 JCC BMP CODE
CONSTRUCTION DATE ———— 6
PROJECT NAME Fords Colony Dam No. 2
FACILITY LOCATION  Fairway # 5 & # 8 at St. Andrews Drive .
CITY-STATE Williamsburg, VA ~ SVC DRAIN AREA acres 147
CURRENT-OWNER éFords Coibhy éountry Club Inc. e )
OWNER ADDRESS 1240 Fords Colony Drive
OWNER ADDRESS 2 | SERVICE AREA DESCRI

CITY-STATE-ZIP CODE éWiIIiamsburg, VA 23188 IMPERV AREA acres

OWNER PHONE RECV STREAM
MAINT AGREEMENT  Yes EXT DET-WQ-CTRL
R WTR QUAL VOL acre-ft
EMERG ACTION PLAN No CHAN PROT CTRL
CHAN PROT VOL acre-ft
SW/FLOOD CONTROL

GEOTECH REPORT

EMERG SPILLWAY

DESIGN HW ELEV
PERM POOL ELE

2-YR OUTFLOW cfs
10-YR OUTFLOW cfs
REC DRAWING No

SF Lots, Roads, Woods Sec 8

CONSTR CERTI No

'UT of Powhatan Creek

No
No

Yes

432

LAST INSP DATE 8/28/2000

INTERNAL RATING 4,

MISC/COMMENTS

Limited Info. Design Type 5. Sec 8B S-5-
99.
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