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CLIENT/OWNER

JAMES CITY COUNTY, VIRGINIA
101-E MOUNTS BAY ROAD
WILLIAMSBURG, VIRGINIA 23185
ATTN: MICHAEL WOOLSON, C.L.A.

BASE INFORMATION

LANDTECH RESOURCES, INC.
5810 MOORETOWN ROAD
SUITE F

WILLIAMSBURG, VIRGINIA 23188
PHONE: (757) 565-1677

FAX: (757) 5665-0782

ATTN: MATT CONNOLLY

ENGINEER

WILLIAMSBURG ENVIRONMENTAL GROUP, INC.
5209 CENTER STREET
WILLIAMSBURG, VIRGINIA 23188
PHONE: (757) 220-6869
FAX: (757) 229-4507
ATTN: TRAVIS CRAYOSKY
W. DOUGLAS BEISCH, JR. P.E.

PROJECT INFORMATION

PROJECT LIMITS: 19.96 AC.
LIMITS OF DISTURBANCE
PHASE | 3.25 AC.
PHASE Il 2.57 AC.
COUNTY ZONING PUD-R
COUNTY PIN# 3830100019
CASE NUMBER SP-075-07

ADDRESS: 3601 IRONBOUND ROAD
WILLIAMSBURG, VA 23188

BENCH MARK

THE INVERT OF THE EXISTING 24" RCP STORMWATER OUTFALL A
SHALL BE USED AS A BENCH MARK FOR THE CONSTRUCTION
PHASE OF THE PROJECT. BASED ON A RECENT SITE SURVEY BY
LANDTECH, THE INFORMATION BELOW WAS MEASURED:

NORTHING: 11988480.04
EASTING: 3624938.81
ELEVATION: 63.32 FT MSL

THE NORTHING AND EASTING PROVIDED ARE BASED OFF OF
NAD STATE PLANE SOUTH 1983.

TOPOGRAPHIC INFORMATION PROVIDED ARE BASED OFF OF
NGVD 29

PROJECT NOTES

THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING A LIMITS OF

DISTURBANCE PERMIT AND POSTING AN EROSION AND SEDIMENT
CONTROL BOND BEFORE THE PROJECT CONSTRUCTION CAN BEGIN.

IR e

LAT
LONGITUDE: 76°46'1.70'W

HYDRQLQGIC UNIT CODE:

37°1555.72" N

POWHATAN PLANTATION STREAM RESTORATION PROJECT

STREAM RESTORATION CONSTRUCTION PLAN
JAMES CITY COUNTY, VIRGINIA

SITE PLAN# JCC-SP-0075-2007 BID NUMBER#08-0064
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PROJECT NARRATIVE:

THIS PROJECT IS LOCATED IN THE POWHATAN CREEK WATERSHED JAMES CITY COUNTY,
SUB-WATERSHED 210, CATCHMENT 210-203-1. THE POWHATAN CREEK WATERSHED
MANAGEMENT PLAN IDENTIFIES STREAM RESTORATION ON THE POWHATAN PLANTATION
PROPERTY AS ONE OF THE MANAGEMENT STRATEGIES TO HELP INCREASE OVERALL
WATER QUALITY WITHIN POWHATAN CREEK. THE STREAM ASSESSMENT THAT WAS
COMPLETED AS PART OF THE PLAN INDICATED THAT HEADWATER STREAMS IN THIS
SUB-WATERSHED ARE EXPERIENCING EXTENSIVE DEGRADATION WITH EVIDENCE OF
CHANNEL WIDENING, INCISION, ENLARGEMENT AND A HIGH INCIDENCE OF FLOODPLAIN
IMPAIRMENT.

JAMES CITY COUNTY HAS PROPOSED THE RESTORATION OF APPROXIMATELY 2,440 LINEAR
FEET (LF) OF AN UNNAMED TRIBUTARY TO POWHATAN CREEK. THE TRIBUTARY RECEIVES
MULTIPLE SOURCES OF STORMWATER DRAINAGE, INCLUDING SEVERAL UNCONTROLLED
INPUTS NEAR THE HEADWATERS. THE CONTRIBUTING DRAINAGE AREAS TO THE UPSTREAM
AND DOWNSTREAM STUDY LIMITS ARE APPROXIMATELY 20 AND 149 ACRES,
RESPECTIVELY. THE RIPARIAN COMMUNITY CONSISTS OF A MATURE HARDWOOD/PINE
FOREST AND SEEP-DRIVEN WETLANDS.

STREAM DEGRADATION HAS BEEN DOCUMENTED WITHIN THE PROPOSED STREAM
RESTORATION AREA. MORE SPECIFICALLY, THE CHANNEL HAS DOWNCUT AND
ABANDONED ITS FLOODPLAIN THROUGHOUT MUCH OF THE UPPER PORTION OF THE
SYSTEM. THE CHANNEL IS DEEPLY INCISED (BANK HEIGHT RATIO > 3) AND REFLECTS
SEVERE BANK EROSION, SEDIMENTATION, AND LOSS OF INSTREAM HABITAT. THE SEVERE
DEGRADATION IN THE UPPER PORTION IS EXACERBATING STREAM HABITAT PROBLEMS AND
IMPAIRING FUNCTION IN MUCH OF THE DOWNSTREAM PORTION OF THE PROJECT.

THE PROPOSED STREAM RESTORATION PLAN INCORPORATES THE FOLLOWING GOALS:

RESTORE NATURAL FUNCTION AND HABITAT

CREATE A STABLE DIMENSION, PLAN, AND PROFILE

INCREASE FLOODPLAIN CONNECTIVITY

PROVIDE ENERGY DISSIPATION FOR STORMWATER ATTENUATION
CREATE STABLE GRADE CONTROLS

ENHANCE HABITAT VIA LARGE WOODY DEBRIS AND RIFFLES
CREATE HABITAT POOLS WITHIN THE ABANDONED CHANNEL
REMOVE OBSTRUCTIONS CAUSING DEGRADATION

THE RESTORATION OF THE CHANNEL WILL OCCUR IN 2 PHASES. PHASE | WILL ENCOMPASS
THE UPPER 1280 L.F. +/- OF THE PROJECT AND WILL BE COMPLETED WITH THE

I' 'STALLATION OF THE OUTLET PROTECTION FOR CROMWELL RIDGE. ACTIVITIES WITHIN
TiwE LOWER 1330 L.F. +/- WILL COMPRISE THE PHASE Il PORTION OF THE PROJECT AND

WILL INCLUDE THE TRAIL RELOCATION AND WOGOD BRIDGE INSTALLATION.

OVERALL, THE PROPOSED STREAM RESTORATION PLAN IS DESIGNED TO RESTORE
NATURAL STREAM FUNCTION AND HABITAT AND IS BASED ON NATURAL STREAM CHANNEL
DESIGN PRINCIPLES. PRIORITY 1 RESTORATION IS PROPOSED THROUGHOUT THE ENTIRE
HEADWATER PORTION OF THE PROJECT. STREAM PATTERN AND HABITAT RESTORATION
SERVE AS THE BASIS OF THE DESIGN IN THE LOWER PORTION OF THE PROJECT. BOTH
IMPROVED CHANNEL BED AND BANK STABILITY AND HABITAT ENHANCEMENT ARE
PROVIDED FOR THROUGH THE INCORPORATION OF LOG SILLS (GRADE CONTROL), LOG
DEFLECTORS (BANK STABILITY) AND ROOTWADS (BANK STABILITY AND HABITAT CREATION).
THE RIPARIAN BUFFER WILL BE RESTORED WITH NATIVE TREE AND SHRUB SPECIES.
ENERGY DISSIPATORS HAVE BEEN DESIGNED FOR EXISTING OUTFALLS FOR
UNCONTROLLED STORMWATER IN FLOWS. OVERALL, STREAM AND BUFFER RESTORATION,
ARE EXPECTED TO SIGNIFICANTLY IMPROVE THE NATURAL FUNCTION OF THE SUBJECT
STREAM SYSTEM.
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X
EXISTING CONDITIONS: @ EXISTING CONDITIONS: @ EXISTING CONDITIONS: @ EXISTING CONDITIONS: @ EXISTING CONDITIONS: ﬁ n-
“MULTIPLE UNTREATED STORMWATER INPUTS -LARGE HEADCUT -INCISED AND ENTRENCHED CHANNEL -ENTRENCHED CHANNEL -INCISED AND ENTRENCHED CHANNEL \
-INCISED CHANNEL WITH LIMITED GRADE CONTROL -UNSTABLE BED PROFILE -VERTICAL AND ACTIVELY ERODING BANKS -ACTIVELY ERODING BANKS -SEDIMENTATION DEGRADING AQUATIC HABITAT
-BUFFERED BY WETLANDS AND A MATURE FORESTED -SEVERE BANK EROSION AND SCOUR -LIMITED VEGETATED PROTECTION ON BANKS -MODERATE CONNECTIVITY TO FLOODPLAIN -MODERATE VEGETATIVE PROTECTION ON BANKS
RIPARIAN CORRIDOR -SEDIMENT ACCUMULATION -SEDIMENTATION DEGRADING HABITAT -SEDIMENTATION LIMITS HABITAT \
é{&
SOIL SERIES SUMMARY §
S W.D.BEISCH, JR.
SOIL WATER _, Lic. No. 34050
MAP SLOPE PROFILE TABLE/FLOODING HYDROLOGIC DEPTH TO 2,
SYMBOL SOIL NAME (%) DRAINAGE DEPTHS FREQUENCY HYDRIC PERMEABILITY SOIL GROUP BEDROCK \ /
5 BETHERA SILT LOAM 0-2 POOR VERY DEEP +1 ‘:\‘-SISEEET/ Y SLOW D >5 FEET
QVSO S: \
116 CRAVEN-UCHEE COMPLEX 6-10  MODERATELY  vERY DEEP 2-5 FECT N SLOW/MODERATE C/A >5 FEET S
WELL NONE
15D EMPORIA COMPLEX 10-15 WELL VERY DEEP 3-4N5O [F\I%ET/ N MODERATE C >5 FEET
17 JOHNSTON COMPLEX 0-2 VERY POOR VERY DEEP +1-1.5 FEEH Y MODERATE D >5 FEET
FREQUENT K /
20B SLAGLE FINE SANDY LOAM 2.6 MODERATELY  ERY DEEP 1.5-3 FEET/ N MODERATE c >5 FEET
" : : WELL NONE /
DRAWN BY: DESIGNED BY:
EXISTING CONDITIONS: @ EXISTING CONDITIONS: @ JWR JWRITWC
_CONCRETE DAM DISRUPTS NATURAL FLOW _OUTER BEND EROSION AND EXPOSED VERTICAL BANKS SOURCE: U.S. DEPARTMENT OF AGRICULTURE, NATURAL RESOURCE CONSERVATION SERVICE DATE: CHECKED BY:
_SEDIMENT ACCUMULATION -DERRIS DAMS AND SEDIMENTATION SOIL SURVEY GEOGRAPHIC (SSURGO) DATABASE FOR JAMES CITY COUNTY, VIRGINIA i Ll
-LACK OF AQUATIC HABITAT -MINIMAL AQUATIC HABITAT
SHEET: 2

JOB#: 2488
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TREAM RESTORATION PROJECT

N

@ —

90 L i< <
STREAM CENTERLINE DATA TABLE STREAM CENTERLINE DATA TABLE , E 0 in Ol
POINT ID EASTING (FT.) NORTHING (FT.) X OFFSET (FT.) Y OFFSET (FT.) POINT ID EASTING (FT.) NORTHING (FT.) X OFFSET {FT.) Y OFFSET (FT.) ' 0 18
CL 126 11987354.2360 3624813.1990 1135.81 125.62 CL 171 11986970.0650 3624857.8450 1519.98 80.97 m 2 ‘ :
CL127 11987346.5440 3624807.0550 1143.50 131.76 CL 172 11986960.1470 3624857.2590 1529.90 81.56 : :
CL 128 11987338.3820 3624801.5770 1151.66 137.24 CL 173 11986951.0230 3624860.8520 1539.02 77.86 <
CL 129 11987328.6070 3624799.5410 1161.44 138.27 TR 11986946.8010 3624879.9830 1543.24 58.83 ‘ h ol |
CL 130 11987318.6140 3624799.3320 1171.43 139.48 CL175 11986940.5250 3624898.3380 11549.52 40.48 , m ' 0
CL 131 11987310.7350 3624804.2310 1179.31 134.58 CL 176 11986931.5960 3624902.6840 . 1558.45 36.13 i L4 < ;
CL 132 11987305.6970 8624823.4980 1184.35 115.32 CL 177 11986922.0020 ' 8624905.5010 - 1568.04 33.31 e
CL 183 11987301.2300 3624832.2740 1188.81 106.54 CL 178 11986912.0860 8624905.7390 1677.96 33.08 1 RR S : I m
CL 134 11987291.9940 3624835.9120 1198.05 102.90 CL 179 11986902.1230 3624904.8880 - 1587.92 33.93 o Ry % ; m
CL 135 11987282.2930 3624838.3330 1207.75 100.48 CL 180 11986893.2540 3624901.4040 1586.79 37.41 |58 §
CL 136 11987272.4790 3624838.2860 1217.57 100.53 CL 181 11986885.8790 3624894.7500 1604.17 44.06 — , E
CL 137 11987265.8310 3624831.0170 1224.21 107.80 CL 182 11986876.2260 3624892.6560 1613.82 46.16 h ' o
CL 138 11987260.6940 3624822.4450 1228.35 116.37 CL 183 11986866.5830 3624895.1870 “1623.46 43.63 ; <
CL 139 11987253.9450 3624815.1180 1236.10 123.70 CL 184 11986856.6300 3624895.9120 1633.41 42.90 . m & m =
CL 140 11987244.8250 3624811.2240 124522 127.59 CL 185 11986846.6310 3624895.8590 1643.41 42.96 \ /
CL 141 11987234.9140 3624809.9810 1256.13 128.83 CL 186 11986837.2110 3624893.2280 1 1652:83 4559 : ' _/
CL 142 11987224.9400 3624810.3300 1265.10 128.48 CL 187 11986830.4040 3624885.9890 1659.64 52.83 : :
CL 143 11987217.3520 3624826.0050 1272.69 112.81 CL 188 11986820.6710 3624884.2920 ' 1669.37 5452
CL 144 11987208.9400 3624851.0880 1281.10 87.73 CL 189 11986810.7770 3624885.6540 - © 1679.27 53.16
CL 145 11987199.0690 3624852.5810 1280.98 86.23 CL 190 11986801.2450 3624888.6350 1688.80 50.18
CL 146 11987189.0740 3624852.4940 1300.97 86.32 CL 191 11886791.9110 3624892.2170 1698.13 48.60 v
CL 147 11987173.0820 3624852.0990 1310.96 86.72 CL 192 11986782.3800 3624895.2430 1707.66 4357 A
CL 148 11987172.6820 3624845.2190 1317.36 93.60 CL 193 11986772.9480 3624898.5610 1717.10 40.25 &
CL 149 11987165.0670 3624839.8830 1324.98 98.93 CL 194 11986763.7330 3624902.4420 1726.31 36.37 3
CL 150 11987155.1120 3624839.7460 1334.93 98.07 CL 195 11986754.5960 3624906.5030 " 1735.45 32.31 :
CL 151 11987146.5620 3624844.8510 1343.48 93.96 CL 196 11986745.1580 3624909.7920 174489 29.02
CL 152 11987137.4280 3624848.8070 1352.62 90.01 CL 197 11986735.4750 3624912.2850 1754.57 26.53
CL 153 11987127.4730 3624849.5050 1362.57 89.31 é
CL 154 11987117.4860 3624849.9260 1372.56 88.89
CL 155 11987103.3840 3624846.8200 1386.66 91.99
CL 156 11987096.6010 3624830.4020 1393.44 108.41 2
CL 157 11987091.1010 3624826.1520 1398.94 112.66 :
CL 158 11987081.3150 3624824.5830 1408.73 114.23
CL 159 11987071.8230 3624827.4590 1418.22 111.36
CL 160 11987063.5810 3624833.0980 1426.46 105.72 \
CL 161 11987055.9960 3624839.6120 1434.05 99.20 REVISIONS: : B
CL 162 11987048.9360 3624846.6900 1441.11 92.12 HALE
CL 163 11987042.6220 3624854.4350 1447.42 84.38
CL 164 11987036.0450 3624861.8780 1454.00 76.94
CL 165 11987027.2110 3624866.5070 1462.83 72.31
CL 166 11987017.7060 3624869.6030 1472.34 69.21
CL 167 11987007.9470 3624869.9800 1482.10 68.83
CL 168 11986998.1520 3624867.9660 1491.89 70.85
CL 169 11986988.4340 3624865.6200 1501.61 73.19 O
CL 170 11986979.0700 3624862.1410 1510.97 76.67 K /
@WN BY: DESIGNED B>\
JWR JWRTWC
DATE: CHECKED BY:
718107 TWC/WDB
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| ; /r , STRUCTURE # | STRUCTURE PROFILE CREST HEIGHT
- 1 ! pa TYPE LOCATION (MSL)
62 b t ~ , 7= . , '
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STRUCTURES TABLE - AREA 3

STRUCTURE #| STRUCTURE PROFILE ARM BANK
TYPE LOCATION | SLOPE % | ANGLE %

4
O
foen
5
pra

50 S17 LOG DEFLECTOR |  13+54 2-4% | 20-30%

s18 ROOT WAD 13+84 | 220% | 30%
s19 LOG DEFLECTOR | 14+06 | 2-4% | 20-30%
= S20 ROOT WAD 14+47 | 220% | 30%
48 T 7 S21 LOG DEFLECTOR 15+04 2-4% | 20-30%
N T . . gy $22 LOG DEFLECTOR |  15+39 2-4% | 20-30%
' ; 823 ROOT WAD 16490 | 2-20% | 30%
; S24 LOG DEFLECTOR | 15+98 2-4% | 20-30%
! s25 ROOT WAD 16+70 | 2-20% | 30%
L 826 LOG DEFLECTOR | 16486 2-4% | 20-30 %
/ s27 ROOT WAD 17493 | 220% | 30%
s28 ROOT WAD 18+50 | 2-20% | 30%
s29 LOG DEFLECTOR | 18+86 2-4% | 20-30 %
| S30 ROOT WAD 20+19 | 220% | 30%
47 S516 s31 LOG DEFLECTOR | 21424 | 2-4% | 20-30%
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NOTES:
*FINAL CONTRACTOR ACCESS POINT MUST BE APPROVED BY THE DESIGNER.

* FINAL LOCATION AND ORIENTATION OF INSTREAM STRUCTURES SHALL BE DETAILED
IN THE FIELD AS APPROVED BY THE DESIGNER.

* ALL DISTURBED AREAS SHALL BE SEEDED WITH STABILIZATION SEED MIX AS SPECIFIED
ON THE SEEDING AND PLANTING PLAN
(SEE SHEET 19)

* ALL GRADING DEPICTED IN PLAN VIEW (SHEET 6, 8, 10, AND 12) IS BASED ON
REPRESENTATIVE RIFFLE CROSS-SECTIONS AND IS ROUGH GRADING ONLY. UPON
COMPLETION OF ROUGH GRADING CONTRACTOR SHALL DEFINE/FINE GRADE ALL FEATURES
BELOW BANKFULL USING THE SPECIFIC CROSS-SECTIONS OR TYPICAL CROSS-SECTION
DEPICTED HEREIN.
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NOTES:

1) THIS TYPICAL CROSS-SECTION SHALL BE
USED FOR THE TRIBUTARY JOINING THE MAIN
CHANNEL AT STATION 13+80.

D

,‘v 2) FOR BLANKETING AND MATTING
=

INSTRUCTIONS, SEE DETAIL (SHEET 17).
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10-YEAR GROW-IN
CHANNEL CHANNEL CHANNEL CHANNEL CHANNEL CHANNEL SHEAR
WIDTH, W (FT) | SLOPE (FT/FT)| FLOW (CFS) | DEPTH, D (FT) | VELOCITY (FI/S)| STRESS (LB/SP
3.0 3% (MAX) 158 = 0.58 = 572 == ol gl
10-YEAR VEGETATED
CHANNEL CHANNEL CHANNEL CHANNEL CHANNEL CHANNEL SHEAR
WIDTH, W (FT) | SLOPE (FT/FT) | FLOW {CFS) { DEPTH, D (FT) { VELOCITY (FT/S)| STRESS (LB/SF)
3.0 3% (MAX) 158 = 0.74 = 4.07 = 0.94 =

/~ "\ DETAIL: TRIBUTARY 2
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NOTES:

1) THIS TYPICAL CROSS-SECTION SHALL BE
USED FOR THE TRIBUTARY JOINING THE MAIN
CHANNEL AT STATICN 16+20.

2) FOR BLANKETING AND MATTING
INSTRUCTIONS, SEE DETAIL (SHEET 17).

10-YEAR GROW-IN
CHANNEL | CHANNEL CHANNEL CHANNEL CHANNEL | CHANNEL SHEAR
WIDTH, W (FT) | SLOPE (FT/FT) | FLOW (CFS) | DEPTH, D (FT) | VELOCITY (FTS)| STRESS (LB/SF)
3.0 6% (MAX) 186= 0.13 = 3.51 = 0.45 =
10-YEAR VECGETATED
CHANNEL CHANNEL CHANNEL CHANNEL CHANNEL CHANNEL SHEAR
WIDTH, W (FT) { SLOPE (FT/FT) | FLOW (CFS) | DEPTH, D (FT) | VELOCITY FT/S)| STRESS (LB/SF)
3.0 8% (MAX) .o .18 = 258 = 056+ |

/~ "\ DETAIL: TRIBUTARY 3
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STRUCTURES TABLE - AREA 4

STRUCTURE # STRUCTURE PROFILE ARM BANK "KEY-IN® BOLT BOLT
TYPE LOCATION | SLOPE % | ANGLE % | ELEVATION (MSL) | LENGTH (FT) | DIAMETER (IN)

532 ROOT WAD 21+49 2-20 % 30 % 36.3 12-1¢6' 18-24"

S33 LOG DEFLECTOR | 21469 2-4 % 20-30 % 36.5 20-24' 18-24"

S34 LOG DEFLECTOR | 22+04 2-4% 20-30 % 35.9 20-24' 18-24"

835 ROOT WAD 22+89 2-20 % 30 % 34.6 12-1¢ 18-24"

536 LOG DEFLECTOR | 25+52 2-4 % 20-30 % 34.1 20-24 18-24"
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NOTES:
*FINAL CONTRACTOR ACCESS POINT MUST BE APPROVED BY THE DESIGNER.

* FINAL LOCATION AND ORIENTATION OF INSTREAM STRUCTURES SHALL BE DETAILED
IN THE FIELD AS APPROVED BY THE DESIGNER.

* ALL DISTURBED AREAS SHALL BE SEEDED WiTH STABILIZATION SEED MiIX AS SPECIFIED
ON THE SEEDING AND PLANTING PLAN
(SEE SHEET 19)

* ALL GRADING DEPICTED IN PLAN VIEW (SHEET 6, 8, 10, AND 12) IS BASED ON
REPRESENTATIVE RIFFLE CROSS-SECTIONS AND IS ROUGH GRADING ONLY. UPON
COMPLETION OF ROUGH GRADING CONTRACTOR SHALL DEFINE/FINE GRADE ALL FEATURES

BELOW BANKFULL USING THE SPECIFIC CROSS-SECTIONS OR TYPICAL CROSS-SECTION
DEPICTED HEREIN.
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oy \l‘ ’ TR e Nt HYDROLOGIC SUMMARY 3 ¢ 3
POWHATAR CREEK - i gop HYDROLOGIC ANALYSIS 8 £ 5 £
SECONDARY WATERSHED x - O
- !; ___—_T——_— < 3 » —
_ PC-142 POWHATAN g HYDROLOGIC ANALYSES WERE PERFORMED FOR THE UNNAMED TRIBUTARY TO POWHATAN CREEK IN JAMES CITY COUNTY, § 58 € 23 || B
, ‘ SECONDARY 3 L VIRGINIA, IN ORDER TO DETERMINE RUNOFF CHARACTERISTICS DURING VARIOUS STORM EVENTS, AS WELL AS TO DETERMINE £ =0 £ 818 g
£ i DISCHARGES THAT ARE ASSOCIATED WITH BANKFULL ELEVATIONS. c8c5y 3838 || §
POW , Sels woeldl g
= % P e = ie] (=]
SECON‘DAHY , < = . THE DRAINAGE AREA SUPPLYING THE UNNAMED TRIBUTARY WAS DELINEATED USING 2 FOOT DIGITAL TOPOGRAPHY AND CURRENT 2 % % g g a:_g L% % =
PC-040 MILL CREEK L AERIAL PHOTOS WITH A RESULTANT TOTAL DRAINAGE AREA OF 148.6 ACRES. - = i E
9 WATERSHED|* = 3 9 ~
= e PEAK FLOWS FOR VARIOUS RECURRENCE INTERVALS WERE DEVELOPED USING THE NATURAL RESOURCES CONSERVATION b g ©
: SERVICE (FORMERLY SCS) TR-55 METHODOLOGY AND RUNOFF PROCEDURES AS IMPLEMENTED IN PONDPACK MODELING N o o
SOFTWARE BY HAESTAD METHODS 'g 2 &
: == € ®
o D & =
0= n £
THE FLOWS USED FOR THE VARIOUS DESIGN STORM EVENTS ARE SUMMARIZED IN THE HYDROLOGIC SUMMARY TABLE. & > o o O
. 0® & SY
§58 5 9
WEG EVALUATED THE 1 AND 2 YEAR STORM EVENTS FOR PEAK DISCHARGE RATES. THESE DESIGN STORM EVENTS WERE THEN 5 é Q é 9 g E
INPUT INTO THE US ARMY CORPS OF ENGINEERS "HEC-RAS: RIVER MODELING SYSTEM" IN ORDER TO DETERMINE BASELINE FLOW g % o R g N
RATES, BOUNDARY CONDITIONS AND FLOW PARAMETERS THAT WERE USED IN THE STREAM RESTORATION DESIGN. o= > 52 S
SSE R3x8
HYDRAULIC SUMMARY : 2 =13
.
HYDRAULIC ANALYSIS é E E
m o
HYDRAULIC ANALYSIS OF THE UNNAMED TRIBUTARY TO POWHATAN CREEK WAS PERFORMED USING VERSION 3.1.1 OF THE USACE E E ==
HEC-RAS PROGRAM TO DETERMINE THE STORM MAGNITUDE AND RECURRENCE INTERVAL CAUSING OVER-BANK FLOODING AT 5 0o -
DIFFERENT CROSS-SECTIONS, AS WELL AS AREAS OF HIGH SHEAR STRESS AND STREAM POWER THAT INDICATE AREAS WHERE = o @)
STREAM RESTORATION TECHNIQUES AND BANK STABILIZATION ARE NEEDED. :j E (a4
CROSS-SECTIONS WERE DEVELOPED FROM EXISTING 2-FOOT DIGITAL TOPOGRAPHY WHICH WAS SUPPLEMENTED WITH FIELD DATA g MO
COLLECTED BY WEG DURING A TOPCON LASER LEVEL SURVEY. THESE SECTIONS DESCRIBE THE EXISTING CHANNEL GEOMETRY AS \ /
WELL AS THE OVERBANK FLOODPLAIN AREAS, AND WERE USED IN CONJUNCTION WITH THE HYDROLOGIC ANALYSIS RESULTS TO
DESIGN A STABLE CROSS-CHANNEL GEOMETRY FOR EACH ZONE WITHIN THE PROJECT LIMITS.
MANNING'S COEFFICIENTS FOR EXISTING CONDITIONS WERE DETERMINED FROM PHOTO DOCUMENTATION AND HEC-RAS TABLES FOR
CHANNELS WITH COBBLES, STONES, AND SOME VEGETATION (0.035) AND FLOODPLAINS WITH MEDIUM TO DENSE BRUSH (0.05).
ADDITIONAL ROUGHNESS COEFFICIENTS WERE ESTIMATED FOR PROPOSED INSTREAM AND HABITAT STRUCTURES INCLUDING LOG
T;g,os/; ) SILLS (0.048), LOG DEFLECTORS (0.045), AND ROOT WADS (0.06) >
ON = 74 ‘
THE HYDRAULIC ANALYSIS WAS USED TO DETERMINE THE OVERALL CONVEYANCE CAPACITY CHARACTERISTICS OF THE PRIMARY, m
AND BANKFULL BENCH ELEVATIONS THAT WOULD ALLOW FLOW CONVEYANCE DURING LARGER STORM EVENTS.
THE FLOW CHARACTERISTICS GENERATED BY THIS ANALYSIS ARE SUMMARIZED IN THE HYDRAULIC SUMMARY TABLE. <
THE RESULTS OF THE MODEL INDICATE THAT BANKFULL WIDTH AND DEPTH MEASUREMENTS DERIVED FROM THE GEOMORPHIC E
ASSESSMENT (FIELD INDICATORS) OF THE STREAM ARE GENERALLY CONSISTENT WITH THE MODELED WATER SURFACE ELEVATIONS
FOR THE 1-YEAR STORM EVENT (CHANNEL FORMING FLOW). E
» HYDROLOGIC SUMMARY (POST RESTORATION) ,
% PQﬂﬁWHAmN s SUB-WATERSHED| COMPOSITE CN | DRAINAGE AREA (MI2) [DRAINAGE AREA (AC)| TC (HR) |CUMULATIVE (AC) Q (CFS) m
~ PLANTATION YR 5-YR 10-YR_|__100-YR
b, BE 17T DR-CMPK 74 0.010 6.105 0.410
DR-4 80 0.009 5.690 0.226 m
JUNCTION 10 11.795 17.07 23.02 4255 61.01
DR-5 79 | 0.006 | 3.880 | 0.431 0
JUNCTION 20 15.675 14.26 22.19 51.88 82.06 ——
DR-GSCH 91 [ 0.006 | 4.004 [ 0280 i '-
JUNCTION 30 19.679 20.06 32.24 69.61 102.45 o
DR-STPE 50 | 0.012 | 7724 [ 02204 :
JUNCTION 33 57.403 34.67 5377 | 11141 | 162.15 1]
DR-STPW 90 | 0.009 | 5.746 | 0.329 m—
JUNCTION 36 33.149 4559 68.31 138.41 200.93 <
DR-6C 72 0.009 5543 0.520 o
DR-6D 73 0.011 7.253 0.377 e
% JUNCTION 40 45,045 52.44 78.92 168 250.93 n E z
~ . e DR-6B 72 0.004 2.425 0.198 =
i v . < .. e DR-6E 73 0.007 4.255 0.342 > z n- 0
gfilOTE: UNDEVELOPED SUB-WATERSHEDS SHOWN CAN BE JUNCTION 50 52.625 57.16 86.72 188.72 285.32
ASSUMED TO HAVE QUANTITY CONTROL BMPS MEETING THE DR-CROM 50 0.008 5363 0.490 I o 2
COUNTY'S STREAM CHANNEL PROTECTION CRITERIA IFAWHEN| _  [DR-6A 72 0.004 2.286 0.178 e o ~
DEVELOPED, THEREFORE THE ESTIMATED FLOWS WOULD i LS b Ll i Al n - - >
REMAIN UNCHANGED EXCEPT FOR 100-YEAR FLOWS. DA-G 73 | 0.014 | 2218 | os4s -
R = — JUNCTION 60 69.492 62.31 94.51 207.49 315.69 — l—
= B T = 3 e K ‘ = & =
NOTE: PROJECT IS LOCATED IN CATCHMENT 210-203-1 OF e - S s - 2 - < t
SUBWATERSHED 210 OF POWHATAN CREEK WATERSHED. 5 5o g 22
: . DR-2 78 0.003 1.961 0.308
' DR-3 74 0.022 13.902 1.395 : o D
JUNCTION 70 137.062 70.86 109.81 249.67 463.75 l_ o
DR-1 78 ] 0.018 | 11.584 | 0.202 0 n-
SCALE: 1 INCH = 300 FEET OUTFALL 148,646 83.07 12807 | 29467 | 463.75 gl) 0
CONTOUR INTERVAL = 1 FOOT PRO POSED CON DITIONS 2_YR PROPOSED WSE —— HYDRAULIC SUMMARY (POST RESTORATION) J < E
1-YR PROPOSED WSE o = E 0
CROSS SECT]ON 1 CROSS SECTION 2 CROSS SECTION 4 CROSS SEC’T’]ON 7 RIVER STATION PROFILE Q(—E;?:TS_?L WS(FirE_)LEV VE(I;-:-rC;g)NL S?LEBA/\SQCFEQN POX\_/!BE/I;_CS)AN FL(OS\g/ Q_TF_{)EA TOP(%DTH FROQUDE # CHL m % m
- » . " . - ol a . . . T-year 34.70 64.06 3.60 0.97 3.56 942 12.28 073
65.0 ft— 05 —ste— 048 —ste o 615 o ste—035 O it e o Bl e ¥ IEpeEe 2-year 53.80 64.20 4.84 1.57 7.59 11.28 13.72 0.88 n 1]
Y T-year 34.70 60.17 2.66 0.24 0.63 13.28 13.65 0.44 E
3001 On -‘ 501 300| 600‘ 64.5 ) 57.5 51.5 XS 2 (1+97) 2-year 53.80 60.43 3.34 0.35 1.18 17.04 16.17 0.50 > o E <
£ E £ £ I
> 640 = Z 570 > B1.0 1-year 34.70 58.07 3.22 0.70 2.26 10.89 13.43 0.59
é é . é é SR 2-year 53.80 58.35 3.75 0.87 3.26 15.08 18.24 0.60 \ u m v
< < < <
. o 635 g e W 565 o 505 T-year 34.70 5724 3.00 0.60 1.79 7 14.07 0.53
=1 =1 b | XS 4 (4+20)
" [ I} 50.0 w 1] 2-year 53.80 57.47 3.68 0.84 3.07 1537 16.43 0.59
=3 585 e = XS 5 (5+34) -year 34.70 54.86 264 0.44 7 13.60 1532 0.44
\ 2-year 53.80 5510 3.30 0.65 2.14 17.47 17.66 0.50
DRAINAGE AREA S 70 % 3 70 30 s ) ER) ER) 70 30 e 70 0 30 itg B0 49.55 0 % 30 70 50 e T e =555 s 3 o o T —
- o STATION (FT) STATION (FT) STATION (FT) STATION (FT) . 2-year 78.92 53.63 4.68 1.29 6.05 18.16 18.05 0.70
CROSS SECTION 9 B
CROSS SECTION 8 CROSS SECTION 10 CROSS SECTION 12 XS 7 (8+14) 2_)3;2:: ?3;‘2‘ 211;3 2:';’2 ;_'33 1‘5;-%% :g:gg 12:;3 éigg
51.5{¢—05—ste 035 e 05 > 51 05 e 035 s 05 s 48 05 sie 06 e 05 » 45.0 05 ——sie 045 ——sie 05 ol 1-year 57.20 50.11 298 0.33 0.99 19.19 23.86 0.59
/-Ad- PROPOSED CHANNEL ALIGNMENT i 2-year 86.72 50.35 3.47 0.42 1.45 25.05 26.42 0.61
51.0 445
XS 9 (10+60) 1_year 57.20 48.45 3.42 0.41 1.8 16.77 17.00 0.59
E 50.5 E E E 44.0 2-year 86.72 48.71 414 0.55 2.29 21.68 21.78 0.64
é . § § § e XS 10 (12483 T-year 60.64 4583 318 1.02 324 1911 18.70 054
EX' STI N G CO NTO U RS % § ; § 2-year 91.93 46.14 3.68 1.26 4.65 25.79 25.11 0.56
1%} w L
o 495 o o m 430 XS 11 (13+72) 1-year 60.64 44.68 2.57 0.39 1.00 23.73 28.61 0.46
2-year 91.93 44.94 3.00 0.49 1.47 32.61 40.27 0.48
49.0 425
T e e e e e 3 s 4 )
Ba5 0 20 3 0 50 60 465 70 30 30 70 50 g ) ED) 30 V) 50 ) s 0 20 30 40 80 60 70 = ' ] : ' = = = = REVISIONS:
Tc FLOW PATH STATION (FT) STATION (FT) STATION (FT) STATION (FT) X6 13 (16464) Tyear 62.30 42.96 3.06 057 1.75 20.39 2454 059 s
2-year 94.50 43.23 3.44 0.66 2.27 28.48 35.32 0.58
T
CROSS SECTION 14 CROSS SECTION 18 CROSS SECTION 19 CROSS SECTION 20 XS 14 (17480) fp Vel 10280 2181 202 222 22 211 230 o4
.05 e 06 Sle 05 = 05 je. 035 e 05 ey e—— 05 —34e~0453je .05 ] le—.05 035 ¢ 05. ey
0 44 395 385 b o 385 sy 10 ' T-year 62.31 39.34 1.23 0.04 0.05 64.91 67.39 0.6
%LH MOD ELED JUNCT'ON LOCAT'ON sl s 2-year 94.50 39.65 1.48 0.06 0.09 86.81 74.95 0.18
s — L XS 16 @1132) T-year 6231 37.45 1.09 0.06 0.06 7236 70.98 014
E E E E 2-year 94.50 37.89 N 74 0.06 0.07 105.95 79.89 0.13
\2, E J7.5 E 36.5 = 365
: : : : e e e e e
= = = = - 5 A ! 2 5 ] 3 &
v/ MODELED CROSS-SECTION LOCATION < < 65 < s < s }
X-SECT 1 B = o : XS 18 (23+30) |mi¥o2r 6231 | 3689 4.00 0.52 2.07 15.56 11.37 0.60 DRAWN BY: DESIGNED BY:
i - , 2-year 94.50 37.23 481 0.70 3.36 2054 20.64 0.66 S BT
¢ o 4.5
XS 19 (25+45) T-year 62.31 35.88 2.26 0.29 0.65 2754 2574 0.39 DATE: CHECKED BY:
345 335 - 235 2-year 94.50 36.17 2.66 0.38 1.00 36.75 44.84 0.41 7/18/07 TWC/JTHMWDB
10 20 30 40 50 60 o) 20 40 60 80 100 =0 ) 50 100 150 =0 50 100 150
STATION (FT) STATION (FT) STATION (FT) STATION (FT) XS 20 (25+58) 1-year 62.31 35.85 2.10 0.15 0.31 29.62 25.27 0.34
2-year 94.50 36.13 2.54 0.20 0.52 38.20 43.49 0.38
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EROSION AND SEDIMENT CONTROL SUMMARY

DUE TO THE NATURE AND SHORT CONSTRUCTION PERIOD OF THIS PROJECT, EROSION AND SEDIMENT CONTROL. SHALL BE

HANDLED IN THE FOLLOWING MANNER. ALL DETAILS AND EROSION AND SEDIMENT CONTROL MEASURES SHALL FOLLOW THE
VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK (VESCH, 1982) MINIMUM STANDARDS. ADDITIONALLY, THE JAMES
CITY COUNTY ENVIRONMENTAL DIVISION EROSION AND SEDIMENT CONTROL NOTES AND DETAILS, DATED 7/6/01, ALSO APPLY

TO THIS PROJECT.

1. THE SITE SHALL BE ACCESSED FROM THE SOUTH THROUGH THE POWHATAN PLANTATION RESORT AND ADJACENT FIELD.

2. CLEARING OF EXISTING TREES SHALL BE LIMITED TO THE MINIMUM EXTENT NEEDED TO PERFORM THE PROPOSED WORK.

3. SPECIAL CARE SHALL BE TAKEN TO ENSURE PRESERVATION OF EXISTING VIRGINIA LEAST TRILLIUM PLANT COLONIES
THROUGH THE USE OF TREE/PLANT PROTECTION MEASURES.

4. ALL CONSTRUCTION ACTIVITIES WILL TAKE PLACE FROM UPSTREAM TO DOWNSTREAM.

5. DURING PERIODS OF FLOW WITHIN IN THE CHANNEL, A PUMP AROUND PRACTICE SHALL BE USED, AS SHOWN IN THE E&S

NOTES AND DETAILS (SHEET 17). NO WORK SHALL OCCUR WITHIN CHANNEL DURING PERIODS OF "HIGH FLOW".

6. TEMPORARY CHECK DAMS TO BE INSTALLED IN EXISTING STREAM AS WORK IS IN PROGRESS, AND TEMPORARY MATTING
SHALL BE INSTALLED AS DIRECTED BY DESIGNER. THIS MEASURE WILL FURTHER HELP DETER THE MOVEMENT OF SEDIMENT

DOWNSTREAM.

7. THE CONTRACTOR SHALL STABILIZE ALL DISTURBED AREAS WITH EROSION CONTROL MATTING, AS SPECIFIED ON THE
REPRESENTATIVE CROSS-SECTIONS, PRIOR TO THE COMPLETION OF EACH WORK DAY. NO BARE SOIL SHALL BE LEFT
EXPOSED AFTER THE CONTRACTOR HAS LEFT THE SITE.

8. BEFORE EROSION CONTROL MATTING HAS BEEN PLACED, THE GENERAL STABILIZATION MIX SHALL BE INCORPORATED

WITH THE NEWLY GRADED SUBSTRATE. SPECIFICATIONS FOR THIS MiX ARE LOCATED ON THE SEEDING AND PLANTING PLAN

(SHEET 19).
9. REEXAMINE THAT ALL WORK HAS BEEN SEEDED AND STABILIZED PROPERLY.

NOTE: ALL ELEVATIONS SHALL BE CHECKED BY THE ENGINEER AT THE COMPLETION OF EACH WORK ZONE, OR AS NEEDED
DURING THE CONSTRUCTION PERIOD.
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EROSION AND SEDIMENT CONTROL NOTES
(JAMES CITY COUNTY ENVIRONMENTAL DIVISION)

THE PURPOSE OF THE EROSION CONTROL MEASURES SHOWN ON THESE PLANS SHALL BE TO PRECLUDE THE TRANSPORT OF ALL
WATERBORNE SEDIMENTS RESULTING FROM CONSTRUCTION ACTIVITIES FROM ENTERING ONTO ADJACENT PROPERTIES OR STATE
WATERS. IF FIELD INSPECTION REVEALS THE INADEQUACY OF THE PLAN TQ CONFINE SEDIMENT TO THE PROJECT SITE, ALL.
APPROPRIATE MODIFICATIONS WILL BE MADE TO CORRECT ANY PLAN DEFICIENCIES. IN ADDITION TO THESE NOTES, ALL
PROVISIONS OF THE VIRGINIA EROSION AND SEDIMENT CONTROL REGULATIONS SHALL APPLY TO THIS PROJECT.

1. ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED AND MAINTAINED IN ACCORDANCE WITH THE  VRGINIA
EROSION AND SEDIMENT CONTROL HANDBOOK, 38D EDITION, 7992 . THE CONTRACTOR SHALL BE THOROUGHLY FAMILIAR WITH ALL
APPLICABLE MEASURES CONTAINED THEREIN THAT MAY BE PERTINENT TO THIS PROJECT, INCLUDING MINIMUM STANDARDS 1
THROUGH 19. IF THE APPROVED EROSION AND SEDIMENT CONTROL PLAN IS FOUND TO BE INADEQUATE IN THE FIELD, THE MINIMUM
STANDARDS WILL APPLY IN ADDITION TO THE PROVISIONS OF THE APPROVED PLAN.

2. AS A PREREQUISITE TO APPROVAL OF AN EROSION AND SEDIMENT CONTROL. PLAN FOR LAND-DISTURBING ACTIVITIES, THE NAME
OF A RESPONSIBLE LAND-DISTURBER SHALL BE PROVIDED. THE RESPONSIBLE LAND-DISTURBER SHALL BE AN INDIVIDUAL WHO
HOLDS A VALID CERTIFICATE OF COMPETENCE 1SSUED BY THE VIRGINIA DEPARTMENT OF CONSERVATION AND 1S DEFINED AS THE"
PERSON IN CHARGE OF AND RESPONSIBLE FOR CARRYING OUT THE LAND-DISTURBING ACTIVITY. PERMITS OR PLANS WITHCUT THIS
INFORMATION ARE DEEMED INCOMPLETE AND WILL NOT BE APPROVED UNTIL PROPER NOTIFICATION IS RECEIVED. ALSO, IF THE
PERSON DESIGNATED AS RESPONSIBLE LAND-DISTURBER CHANGES BETWEEN THE TIME OF PLAN APPROVAL AND THE SCHEDULED

PRECONSTRUCTION MEETING, THE ENVIRONMENTAL DIVISION SHALL BE INFORMED OF THE CHANGE, IN WRITING, 24-HOURS IN
ADVANCE OF THE PRECONSTRUCTION MEETING.

3. A PRECONSTRUCTION MEETING SHALL BE HELD ON SITE BETWEEN THE COUNTY, THE DEVELOPER, THE PROJECT ENGINEER, THE
RESPONSIBLE LAND-DISTURBER AND THE CONTRACTOR PRIOR TO ISSUANCE OF THE LAND DISTURBING PERMIT. THE CONTRACTOR
SHALL SUBMIT A SEQUENCE OF CONSTRUCTION TO THE COUNTY FOR APPROVAL PRIOR TO THE PRECONSTRUCTION MEETING. THE
DESIGNATED RESPONSIBLE LAND-DISTURBER IS REQUIRED TO ATTEND THE PRECONSTRUCTION MEETING FOR THE PROJECT.

4. ALL POINTS OF CONSTRUCTION INGRESS AND EGRESS SHALL 8E PROTECTED BY A TEMPORARY CONSTRUCTION ENTRANCE TO
PREVENT TRACKING OF MUD ONTO PUBLIC RIGHT-OF-WAYS. AN ENTRANCE PERMIT FROM THE VIRGINIA DEPARTMENT OF
TRANSPORTATION IS REQUIRED PRIOR TO ANY CONSTRUCTION ACTIVITIES WITHIN STATE RIGHT-OF-WAYS. WHERE SEDIMENT IS
TRANSPORTED ONTO A PUBLIC ROAD SURFACE, THE ROAD SHALL BE THOROUGHLY CLEANED AT THE END OF EACH DAY (STD &
SPEC 3.02).

5. SEDIMENT BASINS AND TRAPS (STD & SPEC 3.13 AND 3.14), PERIMMETER DIKES (STD & SPEC 3.09 AND 8.12), SEDIMENT FILTER
BARRIERS (STD. & SPEC 3.05) AND OTHER MEASURES INTENDED TO TRAP SEDIMENT ON-SITE MUST BE CONSTRUCTED AS A FIRST
STEP IN GRADING AND MUST BE MADE FUNCTIONAL PRIOR TO ANY UPSLOPE LAND DISTURBANCE TAKING PLACE. EARTHEN
STRUCTURES SUCH AS DAMS, DIKES AND DIVERSIONS MUST BE SEEDED AND MULCHED IMMEDIATELY AFTER INSTALLATION.
PERIODIC INSPECTIONS OF THE EROSION CONTROL MEASURES BY THE OWNER OR OWNERS REPRESENTATIVES SHALL BE MADE TO
ASSESS THEIR CONDITION. ANY NECESSARY MAINTENANCE OF THE MEASURES SHALL BE ACCOMPLISHED IMMEDIATELY AND
SHALL INCLUDE THE REPAIR OF MEASURES DAMAGED BY ANY SUBCONTRACTOR INCLUDING THOSE OF THE PUBLIC UTILITY
COMPANIES.

6. SURFACE FLOWS OVER CUT AND FILL SLOPES SHALL BE CONTROLLED BY EITHER REDIRECTING FLOWS FROM TRANSVERSING
THE SLOPES OR BY INSTALLING MECHANICAL DEVICES TO SAFELY LOWER WATER DOWNSLOPE WITHOUT CAUSING EROSION. A
TEMPORARY FILL DIVERSION (STD. & SPEC. 3.10) AND SLOPE DRAIN (STD. & SPEC. 3.15) SHALL BE INSTALLED PRIOR TO THE END OF

EACH WORKING DAY.

7. SEDIMENT CONTROL MEASURES MAY REQUIRE MINOR FIELD ADJUSTMENTS AT TIME OF CONSTRUCTION TO INSURE THEIR
INTENDED PURPOSE IS ACCOMPLISHED. ENVIRONMENTAL DIVISION APPROVAL WILL BE REQUIRED FOR OTHER DEVIATIONS FROM
THE APPROVED PLAN.

8. THE CONTRACTOR SHALL PLACE SOl STOCKPILES AT THE L OCATIONS SHOWN ON THE PLAN. SOl STOCKPILES SHALL BE
STABILIZED OR PROTECTED WITH- SEDIMENT TRAPPING MEASURES. OFF-SITE WASTE OR BORROW AREAS SHALL BE APPROVED BY
THE ENVIRONMENTAL DIVISION PRIOR TO THE IMPORT OF ANY BORROW OR EXPORT OF ANY WASTE TO OR FROM THE PROJECT SITE.

9. THE CONTRACTOR SHALL COMPLETE DRAINAGE FACILITIES WITHIN 30 DAYS FOLLOWING COMPLETION OF ROUGH GRADING AT
ANY POINT WITHIN THE PROJECT. THE INSTALLATION OF DRAINAGE FACILITIES SHALL TAKE PRECEDENCE OVER ALL UNDERGROUND
UTILITIES. OUTFALL DITCHES FROM DRAINAGE STRUCTURES SHALL BE STABILIZED IMMEDIATELY AFTER CONSTRUCTION OF THE
SAME (STD & SPEC.3.18). THIS INCLUDES INSTALLATION OF EROSION. CONTROL STONE OR PAVED DITCHES WHERE REQUIRED. ANY
DRAINAGE OUTFALLS REQUIRED FOR A STREET MUST BE COMPLETED BEFORE STREET GRADING OR UTILITY INSTALLATION BEGINS.

10. PERMANENT OR TEMPORARY SOIL STABILIZATION SHALL BE APPLIED TO DENUDED AREAS WITHIN SEVEN DAYS AFTER FINAL
GRADE IS REACHED ON ANY PORTION OF THE SITE. TEMPORARY SOIL STABILIZATION SHALL BE APPLIED WITHIN SEVEN DAYS TO
DENUDED AREAS THAT MAY NOT BE AT FINAL GRADE BUT WiLL REMAIN DORMANT FOR LONGER THAT 30 DAYS. PERMANENT

. STABILIZATION SHALL BE APPLIED TO AREAS THAT ARE TO BE LEFT DORMANT FOR MORE THAN.ONE YEAR.

11. NO MORE THAN 300 FEET OF SANITARY SEWER, STORM DRAIN, WATER OR UNDERGROUND UTILITY LINES ARE TO BE OPEN AT
ONE TIME. FOLLOWING INSTALILATION OF ANY PORTION OF THESE ITEMS, ALL DISTURBED AREAS ARE TO BE IMMEDIATELY
STABILIZED (L.E., THE SAME DAY).

12. IF DISTURBED AREA STABILIZATION IS TO BE ACCOMPLISHED DURING THE MONTHS OF DECEMBER, JANUARY OR FEBRUARY,
STABILIZATION SHALL CONSIST OF MULCHING (STD & SPEC 3.35). SEEDING WILL THEN TAKE PLACE AS SOON AS THE SEASON
PERMITS.

18. THE TERM SEEDING, FINAL VEGETATIVE COVER OR STABILIZATION ON THIS PLAN SHALL MEAN THE SUCCESSFUL GERMINATION
AND ESTABLISHMENT OF A STABLE GRASS COVER FROM A PROPERLY PREPARED SEEDBED CONTAINING THE SPECIFIED AMOUNTS

~ OF SEED, LIME AND FERTILIZER (STD & SPEC 3.32). IRRICATION SHALL BE REQUIRED AS NECESSARY TO ENSURE ESTABLISHMENT OF

GRASS COVER.

14. ALL SLOPES STEEPER THAN 3H:1V SHALL REQUIRE THE USE OF EROSION CONTROL BLANKETS AND MATTINGS TO AID IN THE
ESTABLISHMENT OF A VEGETATIVE COVER. INSTALLATION SHALL BE IN ACCORDANCE WITH STD. & SPEC. 8.35, MULCHING, STD. &
SPEC. 3.36, SOIL. STABILIZATION BLANKETS AND MATTING AND MANUFACTURERS INSTRUCTIONS. NO SLOPES SHALL BE CREATED
STEEPER THAN 2H:1V.

15. INLET PROTECTION (STD & SPEC 3.07 AND 3.08) SHALL BE PROVIDED FOR ALL STORM DRAIN AND CULVERT INLETS FOLLOWING
CONSTRUCTION OF THE SAME.

16. TEMPORARY LINERS, SUCH AS POLYETHYLENE SHEETS, SHALL BE PROVIDED FOR ALL PAVED DITCHES UNTIL THE PERMANENT

1 CONCRETE LINER IS iINSTALLED.

17. PAVED DITCHES SHALL BE REQUIRED WHEREVER ACCELERATED EROSION IS EVIDENT. PARTICULAR ATTENTION SHALL BE PAID
TO THOSE AREAS WHERE GRADES EXCEED 3 PERCENT.

18. TEMPORARY EROSION CONTROL MEASURES SUCH AS SILT FENCE ARE NOT TO BE REMOVED UNTIL ALL. DISTURBED AREAS ARE
STABILIZED. TRAPPED SEDIVENT SHALL BE SPREAD, SEEDED AND-MULCHED. AFTER THE PRQJECT AND STABILIZATION IS

" COMPLETE, ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE'REMOVED WITHIN 30 DAYS,

19. NO SEDIMENT TRAP OR SEDIMENT BASIN SHALL BE REMOVED UNTIL A) AT LEAST 75 PERCENT OF THE LOTS WITHIN THE
DRAINAGE AREA TO THE TRAP OR BASIN HAVE BEEN SOLD TO A THIRD PARTY (UNRELATED TO THE DEVELOPER) FOR THE
CONSTRUCTION OF HOMES AND/OR B) 60 PERCENT OF THE SINGLE FAMILY LOTS WITHIN THE DRAINAGE AREA TO THE TRAP OR
BASIN HAVE BEEN COMPLETED AND THE SOIL STABILIZED. A BULK SALE OF THE LOTS TO ANOTHER BUILDER DOES NOT SATISFY

- THIS PROVISION. SEDIMENT TRAPS AND SEDIMENT BASINS SHALL NOT BE REMOVED WITHOUT THE EXPRESS AUTHORIZATION OF

THE JAMES CITY COUNTY ENVIRONMENTAL DIVISION.

20. RECORD DRAWINGS (AS-BUILTS) AND CONSTRUCTION CERTIFICATIONS ARE BOTH REQUIRED FOR NEWLY CONSTRUCTED OR
MODIFIED STORMWATER MANAGEMENT/BMP FACILITIES. CERTIFICATION ACTIVITIES SHALL BE ADEQUATELY COORDINATED AND
PERFORMED BEFORE, DURING AND FOLLOWING CONSTRUCTION IN ACCORDANCE WITH THE CURRENT VERSION OF THE JAMES CITY
COUNTY ENVIRONMENTAL DIVISION,; STORMWATER MANAGEMENT/BMP FACILITIES, RECORD DRAWING AND CONSTRUCTION
CERTIFICATION, STANDARD FORMS & INSTRUCTIONS.

21. DESIGN AND CONSTRUCTION OF PRIVATE-TYPE SITE DRAINAGE SYSTEMS OUTSIDE VDOT RIGHTS-OF-WAY SHALL BE )
PERFORMED IN ACCORDANCE WITH THE CURRENT VERSION OF THE JAMES CITY COUNTY ENVIRONMENTAL DIVISION, STORMWATER

- DRAINAGE CONVEYANCE SYSTEMS (NON-BMP RELATED), GENERAL DESIGN AND CONSTRUCTION GUIDELINES.

v

EROSION AND SEDIMENT CONTROL NOTES

1. THE PURPOSE OF THE EROSION CONTROL MEASURES SHOWN ON THESE PLANS SHALL BE TO PRECLUDE THE TRANSPORT OF
ALL WATERBORNE SEDIMENTS RESULTING FROM CONSTRUCTION ACTIVITIES AND ENTERING ONTO ADJACENT PROPERTIES OR
STATE WATERS. IF FIELD INSPECTION REVEALS THE INADEQUACY OF THE PLAN TO CONFINE SEDIMENT TO THE PROJECT SITE,
APPROPRIATE MODIFICATIONS SHALL BE MADE TO CORRECT ANY PLAN DEFICIENCIES. IN ADDITION TO THESE NOTES, ALL
PROVISIONS OF THE VIRGINIA EROSION AND SEDIMENT CONTROL REGULATION SHALL APPLY TO THIS PROJECT.

2. WHERE CONSTRUCTION VEHICLE ACCESS ROUTES INTERSECT PAVED PUBLIC ROADS, A TEMPORARY STONE CONSTRUCTION
ENTRANCE WILL BE CONSTRUCTED IN A LOCATION TO BE DETERMINED BY THE OWNER. WHERE SEDIMENT IS TRANSPORTED ONTC
A PUBLIC ROAD SURFACE, THE ROAD SHALL BE CLEANED THOROUGHLY AT THE END OF EACH DAY. SEDIMENT SHALL BE REMOVED
FROM THE ROADS BY SHOVELING OR SWEEPING AND TRANSPORTED TO A DISPOSAL AREA.

3. ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED AND MAINTAINED IN ACCORDANCE WITH THE VIRGINIA
EROSION AND SEDIMENT CONTROL HANDBOOK, THIRD EDITION, 1892. THE CONTRACTOR SHALL BE THOROUGHLY FAMILIAR WITH
ALL APPLICABLE MEASURES CONTAINED THEREIN WHICH MAY BE PERTINENT TO THIS PROJECT.

4. ALL APPLICABLE FEDERAL, STATE AND LOCAL REGULATIONS PERTAINING TO WORKING IN, OR CROSSING, A LIVE WATERCOURSE

- SHALL BE MET.

5. PERIODIC INSPECTIONS OF ALL EROSION CONTROL MEASURES SHALL BE MADE BY THE CONTRACTOR TO ASSESS THEIR

CONDITION. THIS INCLUDES INSPECTION AFTER EVERY ERODIBLE RAINFALL EVENT AND THE REPAIR OF MEASURES DAMAGED BY
SUB-CONTRACTORS. ANY NECESSARY REPAIRS OR CLEAN UP TO MAINTAIN THE EFFECTIVENESS OF THE EROSION CONTROL
DEVICES SHALL. BE MADE IMMEDIATELY.

6. SEDIMENT CONTROL MEASURES MAY REQUIRE MINCR FIELD ADJUSTMENTS AT THE TIME OF CONSTRUCTION TO ENSURE THEIR

INTENDED PURPOSE IS ACCOMPLISHED. APPROVAL BY THE ENGINEER WiLL BE REQUIRED FOR ANY DEVIATIONS FROM THE
APPROVED PLANS.

. 7. THE CONTRACTOR IS RESPONSIBLE FOR THE INSTALLATION OF ANY ADDITIONAL EROSION CONTROL MEASURES NECESSARY TO
. PREVENT EROCSION AND. SEDIMENTATION AS. DETERMINED. BY THE JAMES CITY COUNTY ENVIRONMENTAL ENGINEERING..

DEPARTMENT.

8, ALL EROSION CONTROL DEVICES SHALL BE IN PLACE AND FUNCTIONAL AT ALL TIMES AND IF REMOVED FOR CONSTRUCTION
PROGRESS, SHALL BE REPLACED BY THE CLOSE OF EACH WORKDAY.

9. THE CONTRACTOR SHALL PLACE EXCESS MATERIAL WITHIN THE TEMPORARY STOCKPILE AREAS. ALL STOTKPILE ACTIVITIES ARE
TO BE APPROVED BY OWNER.

10. PERMANENT OR TEMPORARY SOIL. STABILIZATION MUST BE APPLIED TO ALL DENUDED AREAS WITHIN 1 DAY AFTER FINAL
GRADE IS REACHED ON ANY PORTION OF THE SITE. SOIL STABILIZATION MUST ALSO BE APPLIED TO DENUDED AREAS WHICH MAY
NOT BE AT FINAL GRADE BUT WILL REMAIN DORMANT (UNDISTURBED) FOR LONGER THAN 2 DAYS. SOIL STABILIZATION MEASURES
INCLUDE VEGETATIVE ESTABLISHMENT OR MULCHING.

11. IF DISTURBED AREA STABILIZATION IS TO BE ACCOMPLISHED DURING THE MONTHS OF DECEMBER, JANUARY, OR FEBRUARY,
STABILIZATION SHALL CONSIST OF MULCHING IN ACCORDANCE WITH SPECIFICATION 3.35 OF THE VIRGINIA EROSION AND SEDIMENT
CONTROL HANDBOOK, THIRD EDITION. SEEDING WILL THEN TAKE PLACE AS SOON AS THE SEASON PERMITS.

12, THE TERM SEEDING, FINAL VEGETATIVE COVER OR-STABILIZATION, ON THIS PLAN SHALL MEAN THE SUCCESSFUL GERMINATICN

© AND ESTABLISHMENT OF A STABLE COVER FROM A PROPERLY PREPARED SFEDBED CONTAINING THE SPECIFIED AMOUNTS OF

SEED AND SOIL AMENDMENTS.

18. THE TEMPORARY STONE CONSTRUCTION ENTRANCE, SILT FENCE, AND ALL OTHER TEMPORARY E&S MEASURES SHALL BE
REMOVED AND DISPOSED OF OFF-SITE AFTER FINAL APPROVAL AND ACCEPTANCE OF THE SITE BY THE ENGINEER. TRAPPED

SEDIMENT SHALL BE SPREAD AND RESEEDED.

STRUCTURAL PRACTICES

1. UNLESS OTHERWISE INDICATED, ALL VEGETATIVE AND STRUCTURAL EROSION AND SEDIMENT CONTROL PRACTICES SHALL. BE

. CONSTRUCTED AND MAINTAINED ACCORDING TO MINIMUM VIRGINIA EROSION AND SEDIMENT CONTROL. STANDARDS AND
- SPECIFICATIONS OF THE VIRGINIA EROSION- AND- HANDBOOK, THIRD EDITION; 1992. THE MINIMUM. STANDARDS-OF THE SEDIMENT

CONTROL REGULATIONS, LATEST EDITION SHALL BE ADHERED TO UNLESS OTHERWISE WAIVED OR APPROVED BY A VARIANCE.

2. SILT FENCE - STD. & SPEC. 3.05 SILT FENCE SHALL BE INSTALLED AT LOCATIONS IN ORDER TO INTERCEPT AND DETAIN SMALL
AMOUNTS OF SEDIMENT FROM THE DISTURBED AREAS DURING CONSTRUCTION OPERATIONS.

. 8. TREE/PLANT PROTECTION - 8TD. & SPEC. 3.88 TREE PROTECTION MEASURES SHALL BE EMPLOYED AS NEEDED TO PRESERVE

EXISTING LEAST TRILLIUM PLANT COMMUNITIES BY PROTECTING THEM FROM INJURY DURING CONSTRUCTION.
VEGETATIVE PRACTICES

1. TOPSOIL (STOCKPILE) -STD. & SPEC. 3.30 TOPSOIL SHALL BE STRIPPED FROM PROPOSED GRADING AREAS AND TEMPORARILY

. STOCKPILED PER THE OWNER WITHIN THE PROPOSED AREAS FOR LATER USE. STOCKPILE IN SUCH A MANNER THAT NATURAL

DRAINAGE WILL NOT BE OBSTRUCTED AND NO OFF-SITE SEDIMENT DAMAGE WILL RESULT.
MAINTENANCE PRACTICES

IN GENERAL, ALL EROSION AND SEDIMENT CONTROL MEASURES WiILL BE CHECKED DAILY AND AFTER EACH SIGNIFICANT RAINFALL

X BY THE CONTRACTOR. THE FOLLOWING {TEMS WiLL BE "CHECKED 1N PARTICULAR:

1. SILT FENCES SHALL BE INSPECTED IMMEDIATELY AFTER EACH RAINFALL AND AT LEAST DAILY DURING PROLONGED RAINFALL.
ANY REQUIRED REPAIRS SHALL BE MADE IMMEDIATELY. SEDIMENT DEPOSITS SHOULD BE REMOVED AFTER EACH STORM EVENT
AND WHEN DEPOSITS REACH APPROXIMATELY ONE-HALF THE HEIGHT OF THE BARRIER. ANY SEDIMENT DEPOSITS REMAINING IN
PLACE AFTER THE SILT FENCE IS NO LONGER REQUIRED SHALL BE DRESSED TO CONFORM TO THE EXISTING GRADE, PREPARED

- AND SEEDED.

2. THE TEMPORARY STONE CONSTRUCTION ENTRANCE SHALL AND CONSTRUCTION ROAD STABILIZATION BE MAINTAINED IN A
CONDITION WHICH WILL PREVENT TRACKING OR FLOW OF MUD ONTO PUBLIC RIGHTS-OF WAY. THIS MAY REQUIRE PERIODIC TOP
DRESSING WITH ADDITIONAL STONE OR THE WASHING AND REWORKING OF EXISTING STONE AS CONDITIONS DEMAND AND REPAIR
AND/OR CLEANOUT OF ANY STRUCTURES USED TO TRAP SEDIMENT. ALL MATERIALS SPILLED, DROPPED, WASHED, OR TRACKED
FROM VEHICLES ONTO ROADWAYS OR INTO STORM DRAINS MLIST BE REMOVED: IMMEDIATELY. THE USE OF WATER TRUCKS TO

- REMOVE MATERIALS DROPPED; WASHED; OR- TRACKED ONTO ROADWAYS WILL NOT BE PERMITTED UNDER ANY- CIRCUMSTANCES.

ADDITIONAL NOTES AND STRUCTURAL. PRACTICES

PRIOR TO CONSTRUCTION ACTIVITIES THE FOLLOWING REQUIREMENTS SHALL BE MET:

. - ALAND DISTUBBING PERMIT MUST BE OBTAINED FROM JAMES CITY COUNTY.

- A VSMP PERMIT MUST BE OBTAINED THROUGH THE DEPARTMENT OF CONSERVATION AND RECREATION.
- A PRE-CONSTRUCTION MEETING MUST BE HELD, INCLUDING ALL RELEVANT AGENCY, CONTRACTOR AND ENGINEERING
PERSONNEL.

SHALLOW

ON SHALLOW SLOPES, STRIPS OF
NETTING PROTECTIVE COVERINGS
MAY BE APPLIED ACROSS

THE SLOPE.

WHERE THERE IS A BERM AT THE TOP OF THE SLOPE,
BRING. THE MATERIAL OVER THE BERM AND. ANCHOR IT
BEHIND THE BERM.

ON STEEP SLOPES, APPLY
PROTECTIVE COVERING PARALLEL
TO THE DIRECTION OF FLOW

AND ANCHOR SECURELY.

BRING MATERIAL DOWN TO A LEVEL AREA BEFORE
TERMINATING THE INSTALLATION. TURN THE END
UNDER 4* AND STAPLE AT 12" INTERVALS.
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IN DITCHES, APPLY PROTECTIVE COVERING
ey PARALLEL TO THE DIRECTION OF FLOW.
USE CHECK SLOTS AS REQUIRED. AVOID
JOINING MATERIAL IN THE CENTER OF
THE DITCH IF AT ALL POSSIBLE.
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| / "\ DETAIL : E & S CONTROL

BLANKET INSTALLATION el

N

| 70' MIN. | EXISTNG

MOUNTABLE BERM

6" MIN. A (OPTIONAL)

SIDE ELEVATION

EXISTING GROUND
70 MIN.
B WASHRACK T MIN
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PAVEMENT :
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COURSE AGEGREGATE. TRAPPING DEVICE
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* 12 hAINL
JJOO‘éEogOO"oZog 3 ‘é“gg‘sfooé%goo“‘ok%@?‘% 3 MIN.
SR st s s i e Vi B
SECTION A-A
't i 1
_7 j

o

Ruimighyiain/

VSO pco
OO O
REINFORCED CONCRETE SECTION B-B

DRAIN SPACE

SOURCE: ADAPTED FROM 1883 MARYLAND STANDARDS FOR SOIL
EROSION AND SEDIMENT CONTROL, AND Va. DSWC.

'/~ \DETAIL : TEMPORARY STONE

N CONSTRUCTION ENTRANCE NTg
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VDOT #1
COARSE AGGREGA]

FLOW 3

DS
\CLASS | RIPRAP
/7~ "\ DETAIL : ROCK CHECK DAM

U NTS

TOE IN TOP &' (MIN.) DEEP. REINFORCE WITH DEAD
STOUT STAKES (2' SPACING) AND BACKFILL

0.5 FEET MINIMUM OVERLAP WITH UPSTREAM
/— FABRIC ON TOP OF DOWNSTREAM FABRIC (TYP)
I ’ " ! 05

—

= = Sl B 5 B TOP OF-BANK
l &
L
| <
S
O = L = i %: -
) 2
g L S o
(a0
@ |
2 STAPLE SPACING (TYP) i

® ® e ® ® BANKFULL
® ® ® @ ® INNER BERM
LIVE STAKES

WATER SURFACE ELEVATION RANDOMLY SPACED

ON 3 FOOT CENTERS

/7~ "\ DETAIL : LIVE STAKE AND MATTING INSTALLATION

W,

NTS

CONSTRUCTION OF A SILT FENCE:
3 a (WITHOUT WIRE SUPPORT)

LN/
N

1. SET THE STAKES. 2. EXCAVATE A 4" x 4" TRENCH
UPSLOPE ALONG THE LINE OF

STAKES.

3. STAPLE FILTER MATERIAL
TO STAKES AND EXTEND
IT INTO THE TRENCH.

4. BACKFILL AAND COMPACT
THE EXCAVATED SOIL.

SHEET FLOW INSTALLATION

(PERSPECTIVE VIEW)
\L FLOW 3' MAX.
A & e A
i B

POINTS A SHOULD BE HIGHER THAN POINT B.
DRAINAGEWAY INSTALLATION
(FRONT ELEVATION)

/~ \DETAIL : SILT FENCE

v NTS |

PLAN VIEW

approved
dewatering device

stream
/- diversion pumps

intake

pump hose

S AL

; ,//
A7 flow

intake hose ?

"/ ' Z;sump—hoie

T or pool
(12 to 18" deep
2'dia.)

or check dam clean water dike

work area

length not to exceed
that which can be

completed in one day

pumps shouid discharge
onto a stable velocity
dissipator made of rip rap
or sandbags

SECTION A-A

%n\/ious sheeting
base flow + 1 foot

{2 oot minimum)

cross section of sandbag dike

REVISED NOVEMBER 2000
PARAGE1.2-3

NOTES:

1. BET UP PUMP AND HOSE AS SHOWN, OR USE OTHER PRACTICAL ALTERNATIVES.
PUMP SHOULD HAVE TWICE THE PUMPING CAPACITY OF ANTICIPATED FLOW.

2. ALL INTAKE HOSES WILL BE SCREENED.

3. DISMANTLE DOWNSTREAM DAM, THEN UPSTREAM DAM. KEEP PUMP RUNNING TO

1 MAINTAIN STREAM FLOW.

/" \DETAIL : PUMP AROUND PRACTICE

ANY SLLOPES STEEPER THAN 3:1 @
FINAL CONSTRUCTION MUST
RECEIVE 700G/M? COIR MATTING

i i

—=| 3FTMIN j=————— BANKFULL WIDTH ——————=] 3FTMIN }~=—

VDOT EC-2 MATTING (TYP)
ON OVERBANKS AND FLOODPLAIN

1
, VDOT EC-2 MATTING (TYP) \—l g_—/i/

ON OVERBANKS AND FLOODPLAIN

100% COIR 700G/MV2 MATTING

/7~ \TYPICAL MATTING DETAIL
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BURY LOG
3 MINIMUM INTO
STREAM BANK

BURIED LOG

STAINLESS STEEL. . HEADER LOG
e TIE STRAPS s = -
BURIED LOG

FOOTER LOG

STAINLESS STEEL

TIE STRAPS 20°-30° STREAMBED
EXPOSED LOG CK FILLED WITH ; ELEVATION
FILTER FABRIC VDOT CLASS A1 RIPRAP SECTION A-A

COUR POOL
BURIED LOG BACK FILLED WITH VDOT FILTER FABRIC
3 MINIMUM CLASS A1 RIPRAP

HEADER LOG
TOP OF BANK e
EDGE OF WATER
PLAN VIEW EXISTING GROUND
SECTION B-B'
NOTES:

1. FILTER FABRIC SHALL BE PLACED ON THE UPSTREAM SIDE OF THE STRUCTURE 1/4 DIAMETER FROM THE TOP OF THE LOG

2. FILTER FABRIC SHALL BE NAILED ON 12 INCH CENTERS

3. FILTER FABRIC.SHALL BE BACK FILLED WITH NO.57 STONE

4. FILTER FABRIC SHALL BE BURIED IN THE BOTTOM OF THE CHANNEL AND SHALL BE PLACED THE ENTIRE LENGTH OF THE STRUCTURE

5. STAINLESS STEEL TIE STRAPS SHALL BE WRAPPED AROUND THE HEADER AND FOOTER LOG AT 2' INTERVALS FOR THE ENTIRE LENGTH OF THE LOGS

6. TIE STRAPS SHALL BE STAINLESS STEEL WITH A MINIMUM 3/4* WIDTH, AND .03" THICK. STRAPPING SHALL BE TENSIONED WITH A PUSH BAR TENSIONER
(OR COMPARABLE) TAUT WITH THE LOGS. STRAPS SHALL BE SEALED WITH OVERLAPS SEAL AND A REGULAR DUTY STRAP SEALER (OR COMPARABLE)

/~ \DETALL : LOG DEFLECTOR

v NTS

FOOTER LOG

12' EMBEDMENT
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STREAM FLOW

PROPOSED STREAMBANK RESTORATION PLAN:

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE FOLLOWING CONSTRUCTION SEQUENCE:

ALL CONSTRUCTION WILL OCCUR FROM UPSTREAM TO DOWNSTREAM.

. INSTALL TREE PROTECTION AROUND LEAST TRILLIUM AND FLAG CLEARING AND GRADING LIMITS.

GCLEAR THE CORRIDOR OF THE PHASE BEING CONSTRUCTED, STOCKPILE BOLTS ONSITE FOR USE WITHIN INSTREAM STRUCTURES.

INSTALL EROSION AND SEDIMENT CONTROL MEASURES IN ACCORDANCE WITH THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK AND THE PROCEDURE OQUTLINED ON SHEET 186.
CONSTRUCTION ACCESS, AND THE CONSTRUCTION STAGING/ STOCKPILE AREAS SHALL BE COORDINATED BY OWNER, ENGINEER AND COUNTY.

. INSTALL CHECK DAMS AND PUMP FOR "PUMP AROUND PRACTICE".

CONTRACTOR TO STRIP TOPSOIL, ROUGH GRADE AND REMOVE UNSUITABLES. EXCESS SPOIL MATERIAL SHALL BE STOCKPILED AND FORMED INTO LANDSCAPE BERM, AS SHOWN ON SHEET 188.
. FINE GRADE TO PLAN, INSTALL STRUCTURES ON WORK SEGMENT AND REPLACE TOPSOIL.

. THE CONTRACTOR SHALL PERMANENTLY STABILIZE THE DISTURBED AREAS WITH THE STREAM RESTORATION MIX iN ACCORDANCE WITH THE SEEDING SPECIFICATIONS SHOWN ON SHEET 18,
EROSION CONTROL MATTING AND SEEDING SHALL BE APPLIED IN SENSITIVE AREAS AS ID'D HEREIN.

COMPACTED FILL

CLASS Il RIP RAP
ABOVE ROCTWAD

CENOON PP

BANKEULL, 10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTENANCE OF SEEDED AREAS UNTIL A FINAL REVIEW HAS BEEN COMPLETED BY THE ENGINEER.

11. THE ENGINEER SHALL PERFORM A FINAL SITE INSPECTION. ALL COMMENTS RECEIVED BY THE CONTRACTOR SHALL BE ADDRESSED PRIOR TO THE COMMENCEMENT OF CLEAN-UP ACTIVITIES.
12.. CONTRACTOR SHALL COMMENCE WITH THE FINAL CLEAN-UP OF THE PROJECT SITE, AND DEMOBILIZATION TASKS. :

BASEFLOW GENERAL NOTES:
B 1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERMINING THE EXACT LOCATIONS OF ALl EXISTING UTILITIES WITHIN THE PROJECT AREA PRIOR TO COMMENCEMENT OF
WO CONSTRUCTION OPERATIONS, AND MUST CONTACT MISS UTILITY PRIOR TO THE COMMENCEMENT OF ANY CONSTRUCTION ACTIVITIES..
R e . 2. THE CONTRACTOR SHALL CONSTRUCT AND MAINTAIN A CONSTRUCTION STAGING/ STOCKPILE AREA AS APPROVED BY THE SITE'S ENGINEER. LOCATION OF THIS AREA SHALL BE
T COORDINATED BETWEEN THE CONTRACTOR AND OWNER (OR REPRESENTATIVE).
3. THE CONTRACTOR IS RESPONSIBLE FOR LAYOUT AND STAKE-OUT OF ALL WORK COVERED UNDER THESE PLANS.

4. ALL CONSTRUCTION AND DEMOLITION ACTIVITIES ASSOCIATED WITH THIS PROJECT SHALL BE ACCOMPLISHED IN SUCH A MANNER THAT CONSTRUCTION AND/OR WASTE MATERIALS DO NOT

FOQOTER LOG TERS.
24" MIN ENTER STATE WA

DUCKBILL. ANCHOR

ACCESS
1. ACCESS SHALL BE APPROVED BY THE OWNER PRIOR TO CONSTRUCTION ACTIVITIES.

NOTES:

1. LOG SiLL LOGS SHALL BE OF A HARDWOOD SPECIES, AND SHALL BE AT LEAST
24" IN DIAMETER. LOG SiLL SHALL BE CONSTRUCTED WITH 1 FOOTER LOG
AND 1 HEADER LOG

2. ANGLE OF LOGS IN CHANNEL SHALL MATCH THE ANGLE OF THE LOG AS
SHOWN ON THE PLAN VIEW IN THE PLANS

3. BUNDLE CUTTINGS SHALL BE PLACED AT THE CHANNEL EDGE ABOVE THE SILL
ON BOTH THE LEFT AND BIGHT. BANKS

4. STAINLESS STEEL TIE STRAPS SHALL BE WRAPPED AROUND THE HEADER AND
FOOTER AT 2' INTERVALS FOR THE ENTIRE LENGTH OF THE LOGS

5. TIE STRAPS SHALL BE STAINLESS STEEL WITH A MINIMUM 3/4* WIDTH, .03"
THICK. STRAPPING SHALL BE TENSIONED WITH A PUSH BAR TENSIONER (OR
COMPARABLE) TAUT WITH THE LOGS. STRAPS SHALL BE SEALED WITH
OVERLAP SEALS AND A REGULAR DUTY STRAP SEALER (OR COMPARABLE)

6. LENGTH OF LOG SHALL BE A MINIMUM OF 3 BEYOND BANKFULL.

BACK FILLED WITH #2 AGGREGATE WATER FLOW

FILTER FABRIC
BUNDLE CUTTINGS (TYP)

LOG ANGLED AS SHOWN
ON PLANS -\

3" LOW FLOW NOTCH

BANKFULL

PLAN VIEW .
BACK FILLED WITH #2 AGGREGATE
WOODEN STAKES (TYP) FILTER FABRIC
BUNDLE CUTTINGS TYP) o BANKFULL WIDTH HEADER LOG
\ BANKFULL ELEVATION
BED ELEVATION VI x\;yﬁ I @
N s, [ ~o~ \,_..! Y FOOTER LOG
—— 35 MIN% - . _...35&%35 MIN e _/(%\/j% \f =
ST, :/,/’ /// s A = 7 { ) 2
M 7 = swemacrono—" ) fﬂ@f@
/7 L :t// o /:?’//l// e I o T 75 % ~ L e ’ £ 1,
i e i i i AN
f J Wi 7
FOOTER LOG—/ FILTER FABRIC -/ _/ STAINLESS STEEL _/ ! 24" MIN
3" LOW FLOW NOTCH TIE STRAPS
SECTION A-A' SECTION B-B

f\ DETAIL : LOG SILL (CONSTRUCTION DETAIL)

U NTS

ROOT WAD TRUNK
18-24" DIAMETER MIN

MAINTENANCE OF THE PROJECT SITE :

1. THE CONTRACTOR SHALL REMOVE ALL TRASH AND DEBRIS FROM THE SITE ON A DAILY BASIS AND DISPOSE OF OFF-SITE IN ACCORDANCE WITH ALL LOCAL AND STATE LAWS AND REGULATIONS.

2. ALL EQUIPMENT AND SUPPLIES SHALL BE STORED WITHIN THE CONSTRUCTION STAGING AREA WHILE CONSTRUCTION ACTIVITIES HAVE CEASED FOR THE DAY.

3. THE CONTRACTOR SHALL PROVIDE ALL PROTECTION MEASURES AND DEVICES NECESSARY TO PROTECT THE PROPERTY, ADJACENT PROPERTY, THE PUBLIC, EMPLOYEES, AND THE GENERAL PROJECT
ROOTWAD TRUNK DRIVEN INTO DURING THE DURATION OF THE PROJECT AND COMPLY WITH ALL APPLICABLE FEDERAL, STATE AND LOCAL REGULATIONS. ‘

BANK MINIMUM OF 12 FEET. SECURED 4. ALL EXISTING SITE IMPROVEMENTS TO REMAIN SHALL BE PROTECTED FROM DAMAGE. ANY DAMAGE CAUSED BY THE CONTRACTOR DURING CONSTRUCTION OPERATIONS UNDER THIS CONTRACT
WITH DUCKBILL ANCHORS (MiIN OF 2, SHALL BE REPAIRED OR REPLACED BY THE CONTRACTOR AT HIS OWN EXPENSE.

SEE SPECIFICATIONS) 5. THE CONTRACTOR IS AWARE THAT THE PROJECT SITE IS LOCATED WITHIN THE FLOODPLAIN OF AN UNNAMED TRIBUTARY TO POWHATAN CREEK. THEREFORE, THE CONTRACTOR SHALL BE
RESPONSIBLE FOR REMOVING OR PROTECTING EQUIPMENT DURING FLOOD EVENTS. :

CLEARING AND GRUBBING
1. THE CONTRACTOR SHALL REMOVE ALL TREES, STUMPS, SHRUBS, BRUSH, AND OTHER ORGANIC MATERIAL WITHIN THE GRADING LIMITS NECESSARY TO FACILITATE EARTHWORK ACTIVITIES.
2. ALL WOODY VEGETATION REMOVED FROM THE SITE SUITABLE FOR STRUCTURE USE (LOG SILLS, DEFLECTORS AND ROOT WADS) SHALL BE STOCKPILED ONSITE FOR FUTURE PROJECT USE. ALL
ADDITIONAL MATERIAL WILL BE CHIPPED AND STOCKPILED ON-SITE FOR SUBSEQUENT USE BY THE CONTRACTOR FOR ORGANIC MATTER (OR MULCH) WITHIN THE PROJECT LIMITS.
3. ALL VEGETATION REMOVED WITHIN THE PROJECT LIMITS THAT CANNOT BE CHIPPED OR USED FOR STRUCTURES SHALL BE HAULED OFF-SITE AND DISPOSED OF BY THE CONTRACTOR.
4. ALL TRASH AND OTHER ON-SITE DEBRIS SHALL BE HAULED AND DISPOSED OF OFF-SITE BY THE CONTRACTOR. )
’ 5. ALL OFF-SITE DISPOSAL METHODS USED BY THE CONTRACTOR SHALL BE IN ACCORDANCE WITH ALL LOCAL AND STATE LAWS AND REGULATIONS. ANY NECESSARY PERMITS SHALL BE OBTAINED BY
\ STREAM FLOW THE CONTRACTOR AT HIS EXPENSE.

EARTHWORKS
/\\\ 1. THE CONTRACTOR SHALL PERFORM ALL ROUGH AND FINE GRADING EARTHWORK OPERATIONS IN ACCORDANCE WITH PROPOSED GRADES AND TECHNICAL SPECIFICATIONS, AS SHOWN HEREIN.
2. THE CONTRACTOR SHALL STRIP, STOCKPILE, AND REPLACE 6 INCHES OF TOPSOIL PRIOR TO ACHIEVING FINAL DESIGN ELEVATION.
e : 3. ALL ROUGH AND FINE GRADING OPERATIONS SHALL BE ACCOMPLISHED UTILIZING A LASER LEVEL.

/" \DETAIL : ROOT WAD

4. FINAL GRADES SHALL BE APPROVED BY THE ENGINEER.

GEOTECHNICAL

1. THE SELECTED CONTRACTOR SHALL OBTAIN AND BE FAMILIAR WITH THE FULL SUBSURFACE INVESTIGATION AND GEOTECHNICAL ENGINEERING REPORT (PREPARED BY GET SOLUTIONS). ALL
RECOMMENDATIONS CONTAINED THEREIN SHALL BE FOLLOWED.

—/

NTS 2. IN THE NEW STREAM CHANNEL LOCATION, ALL AREAS OF ORGANIC SILT (OL) OR OTHER UNSUITABLE MATERIAL MUST BE REMOVED TO AT LEAST 3 FEET BEYOND THE CHANNEL LIMITS,
’ 3. ALL CUT AND FILL SLOPES SHOULD BE 2:1 (H:V) OR FLATTER.

4. ALL FILL AREAS SHOWN ON PLAN SHALL EMPLOY SUITABLE ENGINEERED FILL AND FOLLOW PROPER PLACEMENT PROCEDURES AND SPECIFICATIONS.

5. ALL CLEARED AREAS SHALL INCLUDE REMOVAL OF TREES, ROOTMAT, AND TOPSOIL (ESTIMATED 4-12 INCHES). DEEPER DEPOSITS OF ORGANIC SOILS AND OTHER MATERIALS MUST BE REMOVED.
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U NTS

6. CONTRACTCR IS RESPONSIBLE FOR DETERMINING GROUNDWATER LEVELS AT THE TIME OF CONSTRUCTION AND FOR PROVIDING SUFFICIENT DEWATERING TO COMPLETE ALL EARTHWORKS
OPERATIONS DURING CONSTRUCTION. SOILS SHALL NOT BE PLACED AND COMPACTED IN EXCESSIVELY WET CONDITIONS.

7. THE CONTRACTOR IS SOLELY RESPONSIBLE FOR DESIGNING AND CONSTRUCTING STABLE TEMPORARY EXCAVATIONS AND FOR FOLLOWING ALL LOCAL STATE AND FEDERAL (OSHA) GUIDELINES.

FINE GRADING

ALL FINE GRADING SHALL BE ACCOMPLISHED BY THE CONTRACTOR UTILIZING A LASER LEVEL.

. FINAL GRADES SHALL BE APPROVED BY THE ENGINEER PRIOR TO SEEDING AND STABILIZATION.

. THE CONTRACTOR SHALL PROTECT NEWLY GRADED AREAS FROM CONSTRUCTION TRAFFIC, EROSION, AND SETTLEMENTS THAT MAY OCCUR.

. THE CONTRACTOR SHALL REPAIR AND REESTABLISH ANY DAMAGED AREAS TO FINAL GRADE AREAS AT NO ADDITIONAL EXPENSE TO THE OWNER.

. THE ENGINEER WILL CONDUCT A SITE INSPECTION AT THE COMPLETION OF FINE GRADING AND NOTIFY THE CONTRACTOR OF ACCEPTANCE PRIOR TO THE COMMENCEMENT OF SEEDBED PREPARATION
AND SEEDING OPERATIONS.

ST AR VR

SEEDBED PREPARATION

1. IMMEDIATELY FOLLOWING THE FINAL COMPLETION AND ACCEPTANCE OF FINE GRADING ACTIVITIES, SEEDBED PREPARATION SHALL COMMENCE.

2. FERTILIZER SHALL BE GRANULAR, NON-BURNING PRODUCT GUARANTEED ANALYSIS PROFESSIONAL FERTILIZER WITH AN ANALYSIS OF 10-10-10.

3. FERTILIZER SHALL BE DELIVERED TO THE SITE IN ORIGINAL UNOPENED CONTAINERS SHOWING WEIGHT, ANALYSIS, AND NAME OF MANUFACTURER. STORE IN A MANNER TO PREVENT WETTING AND/OR
DETERIORATION.

4. FERTILIZER SHALL BE APPLIED AT A RATE OF 150 LBS/ACRES TO THE FINAL SEEDBED.

SEEDING

1. SEEDING OPERATIONS SHALL IMMEDIATELY FOLLOW SEEDBED PREPARATION.

2. THE STABILIZATION SEED MIX SHALL BE APPLIED TO ALL DISTURBED AREAS PER THE RATES AND SEED MIX SPECIFICATIONS SHOWN ON THIS SHEET.

3. CONTRACTOR SHALL NOT PERFORM SEEDING APPLICATION WHEN THE SOIL IS FROZEN. J

4. SEEDED AREAS SHALL BE INSPECTED BY THE DESIGNER AT THE COMPLETION OF THE SEEDING ‘OPERATIONS AND ACCERTED SUBJECT TO COMPLIANCE WITH SPECIFIED MATERIALS AND INSTALL ATION
REQUIREMENTS.

LIVE STAKES

1. THE CONTRACTOR SHALL USE WILL OW (SALIX SP.), AND DOGWOOD (CORNUS SP.) SPECIES AS THE LIVE STAKE SOURCE MATERIAL.
THE CUTTINGS FOR LIVE STAKES SHALL BE FRESHLY CUT AND ALIVE, SIDE BRANCHES REMOVED, AND BARK LEFT INTACT.

THE LIVE STAKES MUST BE KEPT FRESH AND MOIST AFTER BEING CUT TO THE APPROPRIATE LENGTH.

THE LIVE STAKES SHALL BE TAMPED INTO GROUND AT RIGHT ANGLES TO SLOPE AND ANGLED DOWNSTREAM.

THE LIVE STAKES SHALL BE PLANTED WITH A RANDOM TRIANGULAR SPACING OF 2-3..

LIVE STAKES THAT BECOME SPLIT, STRIP OR "MUSHROOM" DURING TAMPING SHALL BE REPLACED.

ook ®ON

PROJECT MAINTENANCE
1. CONTRACTOR SHALL MAINTAIN ALL SEEDED AREAS WITHIN THE PROJECT LIMITS UNTIL FINAL ACCEPTANCE OF THE PROJECT BY THE ENGINEER.
2. FINAL PAYMENT TO THE CONTRACTOR WiLL BE AUTHORIZED AFTER-A MINIMUM OF 80% COVERAGE HAS BEEN ACHIEVED.

EROSION CONTROL BLANKETS AND MATTING
COIR 700G/M?2 AND EC-2 MATTING (OR EQUIVALENT) SHALL BE INSTALLED IN ACCORDANCE WITH THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK, 1992 EDITION.
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/ NOTE:

THESE DETAILS ARE TYPICAL DETAILS AND HAVE BEEN PREPARED WITHOUT THE BENEFIT OF A STRUCTURAL REVIEW. CONTRACTOR IS RESPONSIBLE FOR OBTAINING ANY
NECESSARY BUILDING PERMITS AND SECURING STRUCTURAL ENGINEER REVIEW. DESIGN MODIFICATIONS WILL BE PERMITTED BASED ON FIELD CONDITIONS AND
REVISIONS NEEDED TO SECURE FINAL APPROVAL. NOTE THAT THIS STRUCTURE IS LOCATED WITHIN AN ACTIVE FLOODPLAIN AND A DYNAMIC STREAM CHANNEL CORRIDOR
AND MAY BE SUBJECT TO EROSION. IT IS NOT INTENDED FOR HEAVY STRUCTURAL LOADINGS, BUT FOR PEDESTRIAN CROSSING ONLY.
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Appendix |

Boring Location Plan
Powhatan Plantation Stream Restoration
James City County, Virginia
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APPENDIX V

SUMMARY OF LABORATORY TEST DATA

POWHATAN PLANTATION STREAM RESTORATION

GET PROJECT NO. WM07-112G

e | Nebaal poslbandlor | oo
Boring Depth | Moisture Clay | Atterberg Limits | Unified Soil
~ No. B | Content Fraction {LL/PLIPI) Classification
e B Rl Y ) i

HA-1 2-3 30.5 83.9 39/18/21 CL
HA-3 | 45 17.2 36.8 Non-Plastic SM
HA-4 3-4 22.4 783 4212121 CL
HA-6 2-3 182 25.8 Non-Plastic ML

HA-7 1-2 16.2 420 Non-Plastic SC

LABORATORY TEST SUMMARY

SITE AND SUBSURFACE CONDITIONS

Site Location and Description:
The project site is located adjacent to Monticello Avenue in
James City County, Virginia. This site is a small stream channel
which runs parallel to Monticello Avenue. As observed during a
site visit by the project geologist, this property is moderately
wooded and slopes abruptly downward on each side of the bank
toward the stream channel. The slopes immediately adjacent to
the channel are estimated to be at approximately 1:1 (H:V)
inclines. The height of the slopes was estimated to be
approximately 2 to 6-feet above the stream channel bottom.
Report of Subsurface investigation and Geotechnical Engineering
Services March 2, 2007

Subsurface Soil Conditions:

The results of our field exploration program indicated the
presence of approximately 4 to 12 inches of topsoil material at
the hand auger boring locations (HA-1 through HA-8). The topsail
material thickness could vary between boring locations.
Underlying the topsoil materials, the natural subsurface soils were
generally comprised of Silty and Clayey SAND (SM, SC), Sandy
and Silty CLAY (CL), and Sandy and organic SILT (ML, OL) tc the
depths explored (2 to 6 feet below existing site grades). The
subsurface description is of a generalized nature provided to
highlight the major soil strata encountered. The records of the
subsurface exploration included in Appendix Il (LLog of Boring
sheets) and the Generalized Sail Profile presented in Appendix il
should be reviewed for specific information as to the individual
borings. The stratifications shown on the records of the
subsurface exploration represent the conditions only at the actual
boring locations. Variations may occur and should be expected
between boring locations. The stratifications represent the
approximate boundary between subsurface materials and the
transition may be gradual.

Groundwater information:
The groundwater table was recorded at depths ranging from 1.5
to 5 feet below current grades at the hand auger boring locations
and occurs at the surface in the streamchannel. Groundwater
conditions will vary with environmental variations and seasonal
conditions, such as the frequency and magnitude of rainfall
patterns, as well asman-made influences, such as existing,
swales, drainage ponds, underdrains and areas of covered soil
(paved parking lots, side walks, etc.). It is estimated normal
seasonal high groundwater level will fluctuate within =2 feet,
although greater fluctuations have been documented. We
recommend that the coniractor determine the actual
groundwater levels at the time of the construction to determine
groundwater impact on this project.

EVALUATION AND RECOMMENDATIONS

Stream Realignment Recommendations:
The existing slopes along the channel alignment appear 1o have
experienced several failures. These slopes can be repaired at the
time of the stream channel realignment and embankment
construction. It is desired io abandon portions of the existing
channel and realign a new channel at 2:1 (H:V) slopes with rip rap
slope protection. Suitable Engineered Fill material excavated from
construction of the new channel may be used to fill the old
channel. The soil borings indicate that deposits of organic SILT
(OL) were encountered: at boring locations HA=7 at a-depth of 4 to
6 feet and HA-8 at a depth of 1 t0 4 feet. Where Report of
Subsurface Investigation and Geotechnical Engineering Services
March 2, 2007 encountered in the new stream channel, these
highly organic materials should be removed to at least 3 feet
beyond the channel limits. Based on the soils encountered within
the hand auger borings, the areas requiring cut and fill to
construct the embankment should be constructed with slopes of
2H:1V or flatter. Slope surface stabilization, such as rip-rap,
should be installed as soon as practical following grading
operations to reduce the potential of erosion along the surface.
Other slope protection measures may be implemented, such as
employment of synthetic fabric/mesh (Turf Reinforcing Mat or
Erosion Control Blanket). The existing channel may be filled with
suitable Engineered Fill material excavated during construction of
the new channel. The Geotechnical Engineer should be called on
during construction 1o verify suitability of the existing soils
excavated from the new channel area for reuse as Engineered
Fill.

Clearing and Grading:
Portions of the abandoned siream channel are 1o receive fill in
order to realign that stream channel. These newly constructed
areas should be cleared by means of removing the trees, root
mat, and topsolil. it is estimated that a cut ranging from 4 to 12
inches in depth will be required to remove the topsoil materials.
This cut is expected to extend deeper in isolated areas to remove
deeper deposits of organic soils, or unsuitable soils which
become evident during the clearing. Pockets of organic sediment
were observed to extend as deep as about 2 1o 4 feet.

Suitable Engineered Fili and Fill Placement:
Any material to be used for backfill/fili should be evaluated
and tested by G E T Solutions, inc. On-site excavated,
inorganic soils classified as Siity and Clayey SAND (SM, SC),
CLAY (CL, CH), and SILT (ML) are suitable for reuse as
Engineered Fill. Soils which contain excessive organics such
as Peat (P1) or organic SILT (OL, OH) are considered
unsuitable. Suitable Engineered Fill should be free of rubble,
organics, debris and other unsuitable material. As indicated
on the borings logs, significant quantities of unsuitable
materials are present on the site, and not all materials
excavated from the new channel can be reused as
Engineered Fill. Imported Engineered Fill should consist of
an inorganic soil material classified as CLAY (CL) or Clayey
SAND (SC) coniaining at least 35% by weight Clay. All
Engineered Fill should be moisture conditioned to within
+/-3% of the soils optimum moisture content, placed in
maximum 8 to 10-inch loose lifts, then compacted to a dry
density of at least 85 percent of the standard Proctor
maximum dry density (ASTM D698). A representative of G E
T Sclutions, Inc. should perform field density tests on each
lift as necessary 1o assure that adequate compaction is
achieved. As a minimum, self propelled drum roller
compaction equipment should be used to achieve
compaction. Soils should not Report of Subsurface
Investigation and Geotechnical Engineering Services March
2, 2007 be placed and compacted in excessively wet
conditions The newly constructed sloped embankments
should be “benched” inio the existing cleared embankment
sides in order to minimize the potential for a slippage failure
along that interface. Ground surfaces should be benched
horizontal so that fill compaction takes place on a horizontal
surface. Drainage patterns should be established along the
top of the embankments so as to collect and divert run off
water from the face of the slopes. ’ ‘

CONSTRUCTION CONSIDERATIONS

Groundwater:
Dewatering is expected o be required for excavations
which extend beneath the groundwater level and/or within
the existing stream channel. We recommend that the
contractor determine the actuat groundwater tevels at the
time of the construction tc determine groundwater impact
on this project. In addition, water from the existing stream
channel may need to be diverted in order o property backfill
poriions of the streamchannel during consiruction aciivities.
Soils should not be placed and compacted in excessively
wet conditions.

Excavations: :
In Federal Register, Volume 54, No. 209 (October, 1989), -
ihe United States Depariment of Labor, Occupational Safety
and Health Administration (OSHA) amended its
“Construction Standards for Excavations, 22 CFR, part 1926,
Subpart P”. This document was issued 1o better insure the
safety of workmen entering trenches or excavations. It is
mandated by this federal regulation that all excavations,
whether they be utility trenches, basement excavation or
footing excavations, be constructed in accordance with the
new (OSHA) guidelines. It is our understanding that these
regulations are being sirictly enforced and if they are not
closely followed, the owner and the coniractor could be
liable for substantial penalties. The contracior is solely
responsible for designing and constructing stable,
temporary excavations and should shore, slope, or bench
the sides of the excavations as required to maintain stability
of both the excavation sides and bottom. The contractor's
responsible person, as defined in 29 CFR Part 1926, should
evaluate the soil exposed in the excavations as part of the
coniractor's safety procedures. in no case should slope
height, slope inclination, or excavation depth, including utility
trench excavation depth, exceed those specified in local,
state, and federal safety regulations. We are providing this
information solely as a service to our client. G E T Solutions,
Inc. is not assuming responsibility for construction site safety
or the contractor's activities; such Report of Subsurface
Investigation and Geotechnical Engineering Services March
2, 2007 responsibility is not being implied and should not be
inferred.

REPORT LIMITATIONS
The recommendations submitted are based on the soil
information obtained by G E T Solutions, Inc. and the
information supplied by the Williamsburg Environmental
Group and their consuitants for the proposed project. If
there are any revisions to the plans for this project or if
deviations from the subsurface conditions noted in this
report are encountered during construction, G E T Solutions,
Inc. should be notified immediately to determine if changes
in the foundation recommendations are required. fGE T
Solutions, Inc. is not retained to perform these functions, G E
T Solutions, Inc. can not be responsible for the impact of
those conditions on the geotechnical recommendations for
the project. The Geotechnical Engineer warrants that the
findings, recommendations, specifications or professional
advice contained herein have been made in accordance
with generally accepted professional geotechnical
engineering practices in the local area. Nc other warranties
are implied or expressed. After the plans and specifications
are more complete the Geotechnical Engineer should be
provided the oppartunity to review the final design plans and
specifications o assure our engineering recommendations
have been properly incorporated into the design
documents. .

*NOTE: All recommendations on this sheet are excerpted from the “Report
- of Subsurface Investigation and Geotechnical Engineering Services -
Powhatan Plantation Stream Restoration® prepared and sealed by Mr.
Robert C. Moss, lll, P.E. of GET Solutions, Inc. and dated March 2, 2007.
The selected contractor shall obtain and be familiar with the full
 copy of the report and foliow alf recommendations contained therein.
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MONITORING

MONITORING OF THE POWHATAN PLANTATION STREAM RESTORATION PROJECT WiLL
OCCUR DURING THE GROWING SEASON AND WILL BE PERFORMED IN THE FOLLOWING
MANNER:

e MONITORING OF WOODY AND HERBACEOUS VEGETATION SHALL TAKE PLACE BETWEEN
AUGUST 15 AND NOVEMBER 15, AND WILL BE PERFORMED UTILIZING A BASELINE
STRATIFIED RANDOM SAMPLING DESIGN.

e CHANNEL DIMENSION AND PROFILE DATA WILL BE PERFORMED WITH A LASER LEVEL .

o ADDITIONAL DATA REQUIRED BY THE SUCCESS CRITERIA WILL BE COLLECTED IN A
MANNER SO THAT INFORMATION CAN BE CONSISTENTLY GATHERED DURING THE
MONITORING PERIOD OF EVERY YEAR.

e A REPORT OF EACH REQUIRED MONITORING YEAR (1, 2, 3, 5, 7, 10) WILL BE SUBMITTED
TO THE MBRT BY DECEMBER 31 OF THAT YEARS GROWING SEASON.

THE MONITORING REQUIREMENTS FOR THIS PROJECT WILL FOLLOW THE APPROVED MBI
GUIDELINES, AND ARE AS FOLLOWS:

STREAM PRESERVATION:

e VISUAL DESCRIPTION: VISUAL DESCRIPTIONS SHALL BE PROVIDED WITH EACH
MONITORING REPORT THROUGH GROUND LEVEL PHOTOGRAPHS, TAKEN FACING
UPSTREAM AND DOWNSTREAM FROM EACH ESTABLISHED MONITORING STATION
[PERMANENT MARKERS SHALL BE ESTABLISHED TO ENSURE THAT THE SAME
LOCATIONS (AND VIEW DIRECTIONS) ARE MONITORED N EACH MONITORING PERIOD].

e REPRESENTATIVE CROSS-SECTIONS: REPRESENTATIVE CROSS-SECTIONS WILL BE
SURVEYED AT 1000-FOOT INTERVALS IN STREAM PRESERVATION AREAS.

RIPARIAN BUFFER PLANTINGS (STREAM ENHANCEMENT 1):

AS-BUILT

AFTER CONSTRUCTION, AN AS-BUILT REPORT WILL BE PERFORMED AND WILL
INCLUDE THE FOLLOWING:

1. PLAN VIEW OF THE STREAM(S) AND ADJACENT BUFFERS. PLAN VIEW SHOULD
SHOW:
A. LOCATION OF ALL PERMANENT PHOTO STATIONS.
B. LOCATION OF ALL INSTREAM AND STREAMBANK STRUCTURES.
C. LOCATION OF ALL PERMANENT CROSS-SECTIONS
D. LOCATION OF ANY OTHER MONITORING DEVICES/STATIONS (L.E.
BANK PINS, SCOUR CHAINS, STREAM GAGES, ETC.)

2. PHOTOGRAPHS OF THE COMPLETED SITE TAKEN FROM PERMANENT PHOTO
STATIONS.

3. PROFILE OF INSTREAM STRUCTURES. SHOW COMPARISON TO DESIGN PROFILE
AND DISCUSS COMPARISON.

4. CROSS-SECTIONS TAKEN FROM PERMANENT CROSS-SECTIONS. ITEMS ON THE
CROSS-SECTION SHALL INCLUDE STREAMBANKS, STREAMBED, WATER SURFACE,
BANKFULL, AND ADJACENT FLOODPLAIN ELEVATIONS. SHOW COMPARISON TO
DESIGN CROSS-SECTIONS AND DISCUSS THE COMPARISON.

5. LONGITUDINAL PROFILE OF THE STREAM. ITEMS ON THE PROFILE SHALL
INCLUDE THE THALWEG, WATER SURFACE, BANKFULL, AND TOP OF LOWEST BANK
ELEVATIONS. SHOW COMPARISON TO DESIGN LONGITUDINAL PROFILE AND
DISCUSS COMPARISON.

6. PEBBLE COUNT

7. SUMMARY TABLE OF GEOMORPHOLOGICAL DATA. GEOMORPHOLOGICAL DATA
SHALL INCLUDE AT A MINIMUM - BANKFULL WIDTH, BANKFULL MEAN DEPTH,
WIDTH/DEPTH RATIO,BANKFULL CROSS-SECTIONAL AREA, MAX RIFFLE DEPTH
RATIO, MAX RIFFLE DEPTH, WIDTH OF FLOOD PRONE AREA, ENTRENCHMENT
RATIO,MEANDER LENGTH RATIOS, RADIUS OF CURVATURE RATIOS, MEANDER
WIDTH RATIOS, SINUOSITY, VALLEY SLOPE, AVERAGE STREAM SLOPE, RIFFLE SLOPE
RATIO, RIFFLE L ENGTH RATIO, POOL SLOPE RATIO, POOL DEPTH RATIO, MAX POOL
DEPTH, POOL AREA RATIO, POOL LENGTH RATIO, POOL WIDTH RATIO, POOL TO
POOL SPACING. SHOW COMPARISON TO DESIGN GEOMORPHOLOGICAL DATA AND
DISCUSS COMPARISON.

MONITORING PROVISIONS FOR RIPARIAN BUFFER PLANTINGS SHALL INCLUDE PROVISIONS
FOR STREAM PRESERVATION, IN ADDITION TO:

e MONITORING STATIONS: SAMPLE PLOTS SHALL BE LOCATED AT 500-FOOT INTERVALS
(APPROXIMATELY 2.5 ACRES) OVER THE REFORESTED RIPARIAN AREA LOCATIONS. THE
VEGETATION DATA SHALL BE COLLECTED DURING THE GROWING SEASON AND SHALL
INCLUDE:

- DOMINANT VEGETATION SPECIES IDENTIFICATION (BY % COVER)

- COVERAGE ASSESSMENT

- NUMBER OF WOODY PLANT STEMS (TOTAL PER PLOT AND EXTRAPOLATED
#/STREAM REACH SEGMENT)

- DENSITY AND COVER OF LIVE STAKES ALONG STREAM BANKS UPON
APPROVED PROTOCOLS

- PERCENT SURVIVAL OF PLANTED SPECIES

- INVASIVE/NOXIOUS SPECIES ASSESSMENT

STREAM ENHANCEMENT:

MONITORING PROVISIONS FOR STREAM ENHANCEMENT AREAS SHALL INCLUDE PROVISIONS
FOR STREAM PRESERVATION AND RIPARIAN BUFFER PLANTINGS, IN ADDITION TO:

o MONITORING STATIONS: PERMANENT MONITORING STATIONS WILL BE ESTABLISHED
WITHIN REPRESENTATIVE SECTIONS OF THE ENHANCEMENT AREAS. DURING THE
MONITORING PERIOD FOR THE BANK, THE SPONSOR WILL COLLECT THE INFORMATION
REQUIRED IN THE RIPARIAN BUFFER ENHANCEMENT AREAS (STREAM ENHANCEMENT 1),
IN ADDITION TO:

- REPRESENTATIVE CROSS-SECTIONS (WITH PERMANENT MARKERS
ESTABLISHED THE FIRST TIME) WILL BE SURVEYED AT 500-FOOT INTERVALS ON A
REPRESENTATIVE MIX OF RIFFLES AND POOLS TO DETERMINE WIDTH/DEPTH
RATIO, BANK HEIGHT RATIO, AND CROSS-SECTIONAL AREA.

- A SURVEYED LONGITUDINAL PROFILE OF THE STREAM WITHIN THE THALWEG, WITH
MEASUREMENTS OF SLOPE FOR RIFFLES, RUNS, POOLS, AND GLIDES.

- RADIUS OF CURVATURE WITHIN A REPRESENTATIVE LONGITUDINAL PROFILE.

- SURVEY INFORMATION FOR INSTREAM STRUCTURES, INCLUDING
PHOTOGRAPHS FROM A PERMANENT MONITORING LOCATION OR DESIGNATED POST.

- SINUOSITY OF REPRESENTATIVE SECTIONS

- U.S. FOREST SERVICE STREAM REACH INVENTORY AND CHANNEL
STABILITY EVALUATION (PFANKUCH, 1975)

- PEBBLE COUNT (FOR CHANNEL MATERIAL EVALUATION)

- BANK ERODIBILITY HAZARD INDEX (BEH!)

- STREAM CREST GAUGE MONITORING (FOR BANKFULL EVENTS)

- BANK STEM COUNTS (FOR STREAM STABILITY ANALYSIS)

- VERTICAL BANK PROFILE AND/OR BANK PIN SURVEY

- SCOUR CHAIN SURVEY

STREAM RESTORATION: ’

MONITORING PROVISIONS FOR STREAM RESTORATION AREAS SHALL INCLUDE PROVISIONS
FOR STREAM PRESERVATION, RIPARIAN BUFFER PLANTING (STREAM ENHANCEMENT 1) AND
STREAM ENHANCEMENT AREAS. PLEASE NOTE THAT THE SPONSOR MAY CONDUCT
BIOLOGICAL ASSESSMENTS USING THE METHODOLOGY ESTABLISHED IN THE “RAPID
BIOASSESSMENT PROTOCOLS FOR USE IN STREAMS AND WADEABLE RIVERS (BARBOUR ET
AL. 1999). THESE DATA WILL BE COMPLETED ON A VOLUNTARY BASIS AND, AS SUCH,
RESULTANT DATA WILL BE USED FOR INFORMATIONAL PURPOSES ONLY.

THE SUCCESS CRITERIA

THE SUCCESS CRITERIA FOR THIS PROJECT, WHICH WILL BE UTILIZED FOR COMPARISON
PURPOSES IN THE MONITORING REPORTS, ARE AS FOLLOWS:

RIPARIAN BUFFER ENHANCEMENT AREAS :

¢ IN RESTORATION AND ENHANCEMENT BUFFER AREAS, A MINIMUM OF 400 WOODY
STEMS OF NATIVE TREES AND SHRUBS PER ACRE (INCLUDING VOLUNTEERS) FROM THE
TOP OF THE BANK AND LANDWARD SHALL BE ACHIEVED BY THE END OF THE THIRD
GROWING SEASON FOLLOWING PLANTING AND MAINTAINED EACH MONITORING YEAR
UNTIL CANOPY COVERAGE IS 30%. CANOPY COVERAGE SHALL BE AT LEAST 30% EACH
MONITORING YEAR THEREAFTER. (THE NUMBER OF WOODY STEMS PER ACRE MAY VARY
UNDER CERTAIN CIRCUMSTANCES. FOR EXAMPLE, IF INVASIVE SPECIES NEED TO BE
CONTROLLED UPON IMPLEMENTATION OF THE PROJECT, THEN A LOWER DENSITY MAY
BE APPROPRIATE IN ORDER TO MOW AND/OR SPRAY). HERBACEOUS PLANT COVERAGE
SHALL BE AT LEAST 60% BY THE END OF THE FIRST GROWING SEASON, AND AT LEAST
80% EACH MONITORING SEASON THEREAFTER. NO MORE THAN 5% AERIAL COVER MAY
BE MADE UP BY INVASIVE SPECIES SUCH AS TYPHA LATIFOLIA, PHRAGMITES AUSTRALIS,
LONICERA JAPONICA, PUERRARIA LOBATA, AILANTHUS ALTISSIMUS, ETC.

e THE ANALYSIS OF THE STREAMBANK FROM THE TOP OF THE BANK TO THE CHANNEL
SHALL INDICATE A SIGNIFICANT AMOUNT OF NATURAL PROTECTION TO PREVENT
STREAMBANK EROSION THAT COULD JEOPARDIZE THE STABILITY OF THE STREAMBANK
OR THE STREAM REACH. THE FOLLOWING MEASUREMENTS WILL BE USED TO AID IN
MAKING THIS DETERMINATION EACH MONITORING YEAR:

¢ THE NUMBER OF LIVE STAKES AND PLANTED OR VOLUNTEER WOODY SPECIES ,
PROVIDING BANK STABILIZATION FROM THE TOP OF THE BANK TO THE CHANNEL SHALL
BE AT LEAST 1 LIVING STEM PER 10 SQUARE FEET BY THE END OF THE FIRST GROWING
SEASON FOLLOWING PLANTING AND MAINTAINED EACH MONITORING YEAR UNTIL
CANOPY COVERAGE IS 50%. CANOPY COVERAGE SHALL BE AT LEAST 50% EACH
MONITORING YEAR THEREAFTER.

STREAM REACH STABILITY:

e THE INDIVIDUAL INDEX VALUES OF THE BANK ERODIBILITY HAZARD INDEX (BEHI) RATING
SHALL BE EQUAL TO OR LESS THAN THE PREVIOUS YEARS INDEX VALUE. IN ADDITION,
THE TOTAL SCORE SHALL BE LESS THAN THE PREVIOUS YEAR'S TOTAL SCORE, AND
SHALL HAVE A TOTAL SCORE OF “MODERATE” BY MONITORING YEAR 3, AND A TOTAL
SCORE OF “LOW” BY MONITORING YEAR 5, AND MAINTAINED AT “LOW” THROUGHQUT
THE REMAINDER OF THE MONITORING PERIOD.

o THE U.S. FOREST SERVICE STREAM REACH INVENTORY AND CHANNEL STABILITY
EVALUATION (PFANKUCH, 1975) RATING SHALL BE “GOOD” EACH MONITORING YEAR.

DIMENSION:

THE ANALYSIS OF REPRESENTATIVE RIFFLE CROSS-SECTION SHALL INDICATE THAT IT HAS

NEITHER AGGRADED, DEGRADED, WIDENED, NOR NARROWED TO THE POINT WHERE IT HAS

BECOME UNSTABLE OR SHALL CAUSE INSTABILITY. THE FOLLOWING MEASUREMENTS
SHALL BE USED TO AID IN MAKING THIS DETERMINATION EACH MONITORING YEAR:

e THE WIDTH / DEPTH RATIO STABILITY RATING (MEASURED WIDTH / DEPTH RATIO DIVIDED
BY THE AS-BUILT WIDTH / DEPTH RATIO) SHALL NOT BE GREATER THAN 1.3. IF THE
CHANNEL 1S INCISING, THEN THE WIDTH / DEPTH RATIO STABILITY RATING SHALL NOT BE
LESS THAN 0.7.

e THE BANK HEIGHT RATIO SHALL NOT INCREASE OR DECREASE BY AN AMOUNT GREATER
THAN 0.1 OF THE AS-BUILT BANK HEIGHT RATIO.

e OTHER MEASUREMENTS TO CONSIDER INCLUDE CROSS-SECTIONAL AREA.

PATTERN:
THE ANALYSIS OF THE PLAN-VIEW SURVEY OR FIELD MEASUREMENTS SHALL INDICATE
THAT THE STREAM IS NOT MIGRATING SIGNIFICANTLY TO THE POINT WHERE {T HAS BECOME
UNSTABLE OR SHALL CAUSE INSTABILITY. THE FOLLOWING MEASUREMENTS SHALL BE.
USED TO AID IN MAKING THiIS DETERMINATION EACH MONITORING YEAR:
e THE SINUOSITY OF THE STREAM SHALL NOT INCREASE OR DECREASE BY AN
AMOUNT GREATER THAN 0.1 OF THE APPROVED AS-BUILT PATTERN.
e THE CENTERLINE OF THE CHANNEL CROSS-SECTIONS WILL NOT CHANGE BY
MORE THAN 10% OF THE APPROVED AS-BUILT CHANNEL WIDTH.
¢ THE ANALYSIS OF VERTICAL BANK PROFILES AND/OR BANK PIN SURVEYS SHALL NOT

INDICATE SIGNIFICANT MOVEMENT OF THE STREAM BANK OR SIGNIFICANT AMOUNTS OF
EROSION.

PROFILE:

THE ANALYSIS OF THE LONGITUDINAL PROFILE WITHIN THE RESTORATION ZONES ONLY
SHALL INDICATE THAT THE BED ELEVATION HAS NEITHER AGGRADED NOR DEGRADED TO
THE POINT WHERE IT SHALL CAUSE INSTABILITY. THE FOLLOWING MEASUREMENTS SHALL
BE USED TO AID IN MAKING THIS DETERMINATION EACH MONITORING YEAR:

o THE ANALYSIS OF THE LONGITUDINAL PROFILE SHALL NOT INDICATE SIGNIFICANT
ALTERATIONS IN THE LOCATIONS AND SLOPES OF STREAM FEATURES (RIFFLE, RUN,
POOL, GLIDE).

» THE BANKFULL SLOPE OF THE LONGITUDINAL PROFILE SHALL NOT INCREASE OR
DECREASE BY AN AMOUNT GBEATER THAN 0.1% OF THE AS-BUILT SLOPE.

e THE ANALYSIS OF SCOUR CHAIN SURVEYS SHALL INDICATE NO SIGNIFICANT
AGGRADATION OR DEGRADATION OF THE STREAMBED.

STRUCTURES:

THE ANALYSIS OF EACH INSTREAM STRUCTURE SHALL INDICATE THAT [T IS MAINTAINING [TS
STRUCTURAL INTEGRITY, PERFORMING [TS INTENDED FUNCTION, AND NOT ADVERSELY AFFECTING
THE STREAM. THE FOLLOWING MEASUREMENTS WILL BE USED TO AID IN MAKING THIS
DETERMINATION EACH MONITORING YEAR: ;

e THE INVERT ELEVATION (CONTROLLING ELEVATION) OF THE HEADER ROCKS OR
LOGS OF ANY VANE, J-HOOK, CROSS-VANE, W-WEIR, OR OTHER STRUCTURE SHALL
REMAIN UNCHANGED FROM THE APPROVED AS-BUILT.

o ABSENCE OF UNDER-CUTTING, WASHING AROUND, OR EROSION OF THE BANK,
BACKFILL, OR STREAMBED ASSOCIATED WITH ANY INSTREAM STRUCTURE.

e SPECIFIC FIELD CONDITIONS WILL REQUIRE ADAPTIVE METHODS AND
CONSTRUCTION TECHNIQUES. IMPLEMENTATION WILL FOLLOW METHODS
CONSISTENT WITH THOSE PRESENTED IN THE “VIRGINIA STREAM RESTORATION
& STABILIZATION BEST MANAGEMENT PRACTICES GUIDE", VIRGINIA
DEPARTMENT OF CONSERVATION AND RECREATION, DIVISION OF SOIL AND
WATER CONSERVATION 2004.

MATERIALS:
THE ANALYSIS OF THE PEBBLE COUNT DATA SHALL NOT SHOW A SIGNIFICANT CHANGE IN
STREAMBED MATERIALS TO THE POINT THAT INDICATES A SHIFT IN BEDLOAD MATERIAL DUE
TO STREAM INSTABILITY. THE FOLLOWING MEASUREMENTS WILL BE USED TO AID IN
MAKING THIS DETERMINATION EACH
MONITORING YEAR:

e THE D50 SIZE PARTICLE SHALL REMAIN WITHIN ITS APPROVED AS-BUILT SIZE

CLASS (SILT, SAND, GRAVEL, COBBLE, BOULDER).

\
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CLIENT/OWNER

JAMES CITY COUNTY, VIRGINIA
101-E MOUNTS BAY ROAD
WILLIAMSBURG, VIRGINIA 23185
ATTN: MICHAEL WOOLSON, C.L.A.

BASE INFORMATION

LANDTECH RESOURCES, INC.
5810 MOORETOWN ROAD
SUITE F

WILLIAMSBURG, VIRGINIA 23188
PHONE: (757) 565-1677

FAX: (757) 565-0782

ATTN: MATT CONNOLLY

ENGINEER

WILLIAMSBURG ENVIRONMENTAL GROUP, INC.
5209 CENTER STREET
WILLIAMSBURG, VIRGINIA 23188
PHONE: (757) 220-6869
FAX: (757) 229-4507
ATTN: TRAVIS CRAYOSKY
W. DOUGLAS BEISCH, JR. P.E.

STATISTICAL DATA

PROJECT LIMITS: 19.96 AC.
LIMITS OF DISTURBANCE
PHASE | 3.25 AC.
PHASE II 2.57 AC.
COUNTY ZONING PRR8R4
COUNTY PIN# 3830100019

THE INVERT OF THE EXISTING 24" RCP STORMWATER OUTFALL A
SHALL BE USED AS A BENCH MARK FOR THE CONSTRUCTION

PHASE OF THE PROJECT. BASED ON A RECENT SITE SURVEY BY
LANDTECH, THE INFORMATION BELOW WAS MEASURED:

NORTHING: 11988490.04
EASTING: 3624938.81
ELEVATION: 63.32 FT MSL

THE NORTHING AND EASTING PROVIDED ARE BASED OFF OF
NAD STATE PLANE SOUTH 1983.

TOPOGRAPHIC INFORMATION PROVIDED ARE BASED OFF OF
NGVD 29

PROJECT NOTES

THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING A LIMITS OF
DISTURBANCE PERMIT AND POSTING AN EROSION AND SEDIMENT
CONTROL BOND BEFORE THE PROJECT CONSTRUCTION CAN BEGIN.

JAMES CITY COUNTY, VIRGINIA
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POWHATAN PLANTATION STREAM RESTORATION PROJECT
- STREAM RESTORATION CONSTRUCTION PLAN

SITE PLAN# JCC-SP-0075-2007 BID NUMBER#08-0064

PROJECT NARRATIVE:

THIS PROJECT IS LOCATED IN THE POWHATAN CREEK WATERSHED JAMES CITY COUNTY,
SUB-WATERSHED 210, CATCHMENT 210-203-1. THE POWHATAN CREEK WATERSHED
MANAGEMENT PLAN IDENTIFIES STREAM RESTORATION ON THE POWHATAN PLANTATION
PROPERTY AS ONE OF THE MANAGEMENT STRATEGIES TO HELP INCREASE OVERALL
WATER QUALITY WITHIN POWHATAN CREEK. THE STREAM ASSESSMENT THAT WAS
COMPLETED AS PART OF THE PLAN INDICATED THAT HEADWATER STREAMS IN THIS
SUB-WATERSHED ARE EXPERIENCING EXTENSIVE DEGRADATION WITH EVIDENCE OF
CHANNEL WIDENING, INCISION, ENLARGEMENT AND A HIGH INCIDENCE OF FLOODPLAIN
IMPAIRMENT.

JAMES CITY COUNTY HAS PROPOSED THE RESTORATION OF APPROXIMATELY 2,440 LINEAR
FEET (LF) OF AN UNNAMED TRIBUTARY TO POWHATAN CREEK. THE TRIBUTARY RECEIVES
MULTIPLE SOURCES OF STORMWATER DRAINAGE, INCLUDING SEVERAL UNCONTROLLED
INPUTS NEAR THE HEADWATERS. THE CONTRIBUTING DRAINAGE AREAS TO THE UPSTREAM
AND DOWNSTREAM STUDY LIMITS ARE APPROXIMATELY 20 AND 149 ACRES,
RESPECTIVELY. THE RIPARIAN COMMUNITY CONSISTS OF A MATURE HARDWOOD/PINE
FOREST AND SEEP-DRIVEN WETLANDS.

STREAM DEGRADATION HAS BEEN DOCUMENTED WITHIN THE PROPOSED STREAM
RESTORATION AREA. MORE SPECIFICALLY, THE CHANNEL HAS DOWNCUT AND
ABANDONED ITS FLOODPLAIN THROUGHOUT MUCH OF THE UPPER PORTION OF THE
SYSTEM. THE CHANNEL IS DEEPLY INCISED (BANK HEIGHT RATIO > 3) AND REFLECTS
SEVERE BANK EROSION, SEDIMENTATION, AND LOSS OF INSTREAM HABITAT. THE SEVERE
DEGRADATION IN THE UPPER PORTION IS EXACERBATING STREAM HABITAT PROBLEMS AND
IMPAIRING FUNCTION IN MUCH OF THE DOWNSTREAM PORTION OF THE PROJECT.

THE PROPOSED STREAM RESTORATION PLAN INCORPORATES THE FOLLOWING GOALS:

RESTORE NATURAL FUNCTION AND HABITAT

CREATE A STABLE DIMENSION, PLAN, AND PROFILE

INCREASE FLOODPLAIN CONNECTIVITY

PROVIDE ENERGY DISSIPATION FOR STORMWATER ATTENUATION
CREATE STABLE GRADE CONTROLS

ENHANCE HABITAT VIA LARGE WOODY DEBRIS AND RIFFLES
CREATE HABITAT POOLS WITHIN THE ABANDONED CHANNEL
REMOVE OBSTRUCTIONS CAUSING DEGRADATION

e ® @ & © o o @

THE RESTORATION OF THE CHANNEL WILL OCCUR IN 2 PHASES. PHASE | WILL ENCOMPASS
THE UPPER 1280 L.F. +/- OF THE PROJECT AND WILL BE COMPLETED WITH THE

INSTALLATION OF THE OUTLET PROTECTION FOR CROMWELL RIDGE. ACTIVITIES WITHIN
THE LOWER 1330 L.F. +/- WILL COMPRISE THE PHASE Il PORTION OF THE PROJECT AND
WILL INCLUDE THE TRAIL RELOCATION AND WOOD BRIDGE INSTALLATION.

OVERALL, THE PROPOSED STREAM RESTORATION PLAN IS DESIGNED TO RESTORE
NATURAL STREAM FUNCTION AND HABITAT AND IS BASED ON NATURAL STREAM CHANNEL
DESIGN PRINCIPLES. PRIORITY 1 RESTORATION IS PROPOSED THROUGHOUT THE ENTIRE
HEADWATER PORTION OF THE PROJECT. STREAM PATTERN AND HABITAT RESTORATION
SERVE AS THE BASIS OF THE DESIGN IN THE LOWER PORTION OF THE PROJECT. BOTH
IMPROVED CHANNEL BED AND BANK STABILITY AND HABITAT ENHANCEMENT ARE
PROVIDED FOR THROUGH THE INCORPORATION OF LOG SILLS (GRADE CONTROL), LOG
DEFLECTORS (BANK STABILITY) AND ROOTWADS (BANK STABILITY AND HABITAT CREATION).
THE RIPARIAN BUFFER WILL BE RESTORED WITH NATIVE TREE AND SHRUB SPECIES.
ENERGY DISSIPATORS HAVE BEEN DESIGNED FOR EXISTING OUTFALLS FOR
UNCONTROLLED STORMWATER IN FLOWS. OVERALL, STREAM AND BUFFER RESTORATION,
ARE EXPECTED TO SIGNIFICANTLY IMPROVE THE NATURAL FUNCTION OF THE SUBJECT
STREAM SYSTEM.

SHEET INDEX:
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L ldr JULY 18, 2007 IN DELICATE ENVIRONMENTS
REVISIONS:
DATE DATE
1/28/08|REVISED PER COUNTY
COMMENTS.

2/20/08|REVISED PER FINAL COUNTY
COMMENTS.

COVER

EXISTING CONDITIONS

MASTER PLAN

STREAM PATTERN - ZONES 1 & 2

STREAM PATTERN - ZONE 3

PLAN AND PROFILE - CONSTRUCTION AREA 1
REPRESENTATIVE CROSS-SECTIONS - CONSTRUCTION AREA 1
PLAN AND PROFILE - CONSTRUCTION AREA 2
REPRESENTATIVE CROSS-SECTIONS - CONSTRUCTION AREA 2
10. PLAN AND PROFILE ~ CONSTRUCTION AREA 3

11. REPRESENTATIVE CROSS-SECTIONS - CONSTRUCTION AREA 3
12. PLAN AND PROFILE - CONSTRUCTION AREA 4

13. REPRESENTATIVE CROSS-SECTIONS - CONSTRUCTION AREA 4
14. ENERGY DISSIPATOR CONSTRUCTION

15. HYDROLOGY AND HYDRAULICS SUMMARY

16. EROSION AND SEDIMENT CONTROL PLAN

17. EROSION AND SEDIMENT CONTROL NOTES AND DETAILS

18. CONSTRUCTION NOTES AND DETAILS

18A. CONSTRUCTION NOTES AND DETAILS

18B. CONSTRUCTION NOTES AND DETAILS

19. SEEDING AND PLANTING PLAN
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EXISTING CONDITIONS: @
-MULTIPLE UNTREATED STORMWATER INPUTS

-INCISED CHANNEL WITH LIMITED GRADE CONTROL
-BUFFERED BY WETLANDS AND A MATURE FORESTED
RIPARIAN CORRIDOR

EXISTING CONDITIONS:

-LARGE HEADCUT

-UNSTABLE BED PROFILE

-SEVERE BANK EROSION AND SCOUR
-SEDIMENT ACCUMULATION

EXISTING CONDITIONS:

EXISTING CONDITIONS:

-INCISED AND ENTRENCHED CHANNEL @
-VERTICAL AND ACTIVELY ERODING BANKS

-LIMITED VEGETATED PROTECTION ON BANKS
-SEDIMENTATION DEGRADING HABITAT

-ENTRENCHED CHANNEL
-ACTIVELY ERODING BANKS

-MODERATE CONNECTIVITY TO FLOODPLAIN
-SEDIMENTATION LIMITS HABITAT

EXISTING CONDITIONS:

|

-INCISED AND ENTRENCHED CHANNEL @
-SEDIMENTATION DEGRADING AQUATIC HABITAT
-MODERATE VEGETATIVE PROTECTION ON BANKS

EXISTING CONDITIONS: @

-CONCRETE DAM DISRUPTS NATURAL FLOW
-SEDIMENT ACCUMUL ATION
-LACK OF AQUATIC HABITAT

EXISTING CONDITIONS:

-OUTER BEND EROSION AND EXPOSED VERTICAL BANKS

=-DEBRIS DAMS AND SEDIMENTATION
-MINIMAL AQUATIC HABITAT

SOIL SERIES SUMMARY

SOIL WATER
MAP SLOPE PROFILE TABLE/FLOODING HYDROLOGIC DEPTHTO
SYMBOL SOIL NAME (%) DRAINAGE DEPTHS FREQUENCY HYDRIC PERMEABILITY SOIL GROUP BEDROCK
5 BETHERA SILT LOAM 0-2 POOR VERY DEEP +1 -[1\18{559/ N4 SLOW D >5 FEET
114G CRAVEN-UCHEE COMPLEX 6-10 ~ MODERATELY  vERY DEEP 2-5 FEET/ N SLOW/MODERATE C/A >5 FEET
WELL NONE
15D EMPORIA COMPLEX 10-15 WELL VERY DEEP 3—41\&% EEEET/ N MODERATE §- >5 FEET
17 JOHNSTON COMPLEX 0-2 VERY POOR VERY DEEP +1-1.5 FEET/ 4 MODERATE D >5 FEET
FREQUENT
20B SLAGLE FINE SANDY LOAM 2.6 MODERATELY  vERY DEEP 1.5-3 FEET/ N MODERATE & >5 FEET
WELL NONE

SOURCE: U.S. DEPARTMENT OF AGRICULTURE, NATURAL RESOURCE CONSERVATION SERVICE
SOIL SURVEY GEOGRAPHIC (SSURGO) DATABASE FOR JAMES CITY COUNTY, VIRGINIA
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BENCH MARK INFORMATION

THE INVERT OF THE EXISTING 24" RCP STORMWATER OUTFALL A SHALL BE USED
AS A BENCH MARK FOR THE CONSTRUCTION PHASE OF THE PROJECT. BASED

ON A RECENT SIT
MEASURED:

NORTHING: 11988490.04
EASTING: 3624938.81

ELEVATION: 63.

THE NORTHING AND EASTING FROVIDED ARE BASED OFF OF NAD STATE PLANE

SOUTH 1983.

TOPOGRAPHIC INFORMATION PROVIDED ARE BASED OFF OF NGVD 29

E SURVEY BY LANDTECH, THE INFORMATION BELOW WAS

32 FT MSL

CONTOUR INTERVAL = 1 FOOT
SCALE: 1 INCH = 80 FEET
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o Y o o — — PROJECT NOTES :
\ ‘é THE CONTRACTOR SHALL BE REQUIRED TO DEMARCATE ALL CLEARING AND GRADING LIM ;% ALONG WITH EXISTING LEAST TRILLIUM COLONIES WITH FLAGGING ACCESS TO PROPOSED N\ \
\ ) (SEPERATE COLORS FOR EACH DISTINCTIVE SECTION). FIELD APPROVAL BY THE COUNTY | NGINEER MUST BE OBTAINED BEFORE ANY CONSTRUCTION ACTIVITIES NDSCAPE BERM ‘
‘ , ‘ | ] CAN COMMENICE, LA
80" . 8 : O' D40 ‘ﬁ@. AVOIDANCE OF ALL LEAST TRILLIUM COLONIES WITH MECHANIZED EQUIPMENT IS REQUIRE! DURING ALL PHASES OF THE PROJEGT. -
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| SUCH AS BANK GRADING AND BENCH CREATION. THESE RE-ESTABLISHING ACCESS TO THE FLOODPLAIN wrrH A AT Syt
L ENHANCEMENT EFFORTS WILL BE PERFORMED WITHIN PROPOSED PLANFORM THAT UTILIZES BOTH THE EX!STING T 3 A
THE EXISTING CHANNEL PLANFORM. ‘CHANNEL STABILITY CHANNEL AND NEW CONSTRUCTION. ‘THE PROPOSED St I ," i S1 60
[ WILL BE ACHIEVED THROUGH USE OF BANK PROTECTION - CHANNEL ALIGNMENT WILL BE MAINTAINED THROUGH EME ik nY z
— MEASURES INCLUDING LOG DEFLECTORS AND THE USE OF BANK PROTECTION MEASURES INCLUDING LOG - = [ 0y N/ Sp
| ASSOCIATED POOLS, AND WITH RCOT WAD DEFLECTORS AND THE ASSOCIATED POOLS, AND WITH S i A <
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| ARE DESIGNED WITH A LOW-FLOW NESTED CHANNEL CROSS-SECTIONS ARE DESIGNED WITH A'LOV : H - - - ! Ll { o PR N ;
[ AND AN INNER BERM/BANKFULL BENCH. ' ASYMMETRICAL NESTED. CHANNE! 4ND AN INNER BERM/BANKEUL B APPROXIMATE 1-YEAR g Rainn | / b 54 55
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— SLOPE ALONG THE INSIDE BANK. TARGET A GENTLE POINT BAR SLOPE ALONG THE INSIDE BANK: || \ / o : Bl - i U i Hy \
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CONTOUR INTERVAL = 1 FOOT
SCALE: 1 INCH = 30 FEET

30 15 3( 60' 0!

S INVERT = 47.

CL 80

STREAM CENTERLINE DATA TABLE

POINT ID
BENCHMARK

CLA1
CL2
CL3
CL4
CL5
CL.6
CL7
CL8
CL9
CL 10
CL 11
CL 12
CL 13
CL 14
cL15
CL 16
CL17
CL 18
CL 19
CL 20
CL 21
CL 22
CL 23
CL 24
CL 25
CL 26
CL 27
CL 28
CL 29
CL 30
CL 31
CL 32
CL 33
CL 34
CL 35
CL 36
CL 37
CL 38
CL 39
CL 40
CL 41
CL 42
Ci. 43
CL 44
CL 45
CL 46
CL 47
CL 48
CL 49
CL. 50
CL 51
CL 52
CL 53
CL 54
CL 55
CL 56
CL 57
CL 58
CL 5¢
GL 60
CL 61
CL 62
CL 63
CL 64
Cl. 65
CL 66
CL 67
CL 68
CL 69
CL. 70
CL 71
CL 72
CL 73
CL 74
CL 75
CL 76
CL 77
CL 78
CL 79
CL 80
CL 81
CL 82
CL 83
CL 84
CL 85
CL 86
CL 87
CL 88
CL 89
CL 90
CL ot
CL 92
CL93
CL o4
CL 95
CL 96
CL 97
CL 98
CL 99
CL 100
CL 101
CL 102
CL 103
CL 104
CL 105
CL 106
CL 107
CL 108
CL 109
CL 110
CL 111
CL 112
CL 113
CL 114
CL 115
CL 1186
CL 117
CL 118
CL 119
CL 120
CL 121
CL 122
123
ClL 124
CL 125

EASTING {FT.) NORTHING (FT.) X OFFSET (FT.) Y OFFSET (F7.)
11888490.0400 36243938.8140 0.00 0.00
11088455.8518 3624907.5207 3419 31.29
11988447.6540 3624008.6320 42.39 30.18
11988437.8860 3624910.7510 52.16 28.05
11988427.9600 3624911.8060 62.08 27.01
11988418.0530 3624911.2710 71.08 27.54
11988402.1020 3624908.8140 80.84 32.00
11988401.1230 3624901.0630 88.92 37.75
1419883386.6300 3624892.4640 83.41 48,38
11988387.9210 3624887.8070 102.12 5%.01
11988378.0400 3624888.1990 112.00 50.62
11988369.6730 3624893.2550 120.37 45.58
11088361.3410 3624898.4700 128.70 40,34
11988351.4970 3624899.5930 138.55 30.22
11988342.9070 3624895.4430 147.14 43.37
11988337.0810 3624887.3530 152.96 51.46
11988329.4930 3624880.8480 160.55 57.97
11988320.1940 3624877.3820 169.85 61.43
11988310.4010 3624877.5050 179.64 81.31
11988302.0230 3624882.9080 188.02 55.91
11988293.6120 3624887.7130 196.43 51.10
11988285.4620 3624883.3710 204.58 55.44
11088281.3690 3624874.2710 208.68 64.54
11988276.2390 3624865.7060 213.81 73.11
11988270.5070 3624857.5130 219.54 81.30
11988261.3040 3624854.9530 228.74 83.86
11988251.3200 3624854.4050 238.72 84.41
11988241.6810 3624853.2260 248.36 85.59
11988236.2130 3624837.7070 253.83 101.11
11988229.5960 3624826.4470 260.45 112.37
11988220.1330 3624823.7450 269.91 115.07
11988210.1420 3624823.4530 279.90 115.36
11988200.2100 3624824.4950 289.83 114.32
11988190.5300 3624825.6670 299.51 113.15
11988183.8090 3624818.5290 306.24 120.29
11988176.0010 3624800.5880 314.04 138.23
11988167.0930 3624796.6250 322.95 142.19
11988157.1310 3624796.4260 332.01 142.39
11988147.8050 3624799.4790 342.24 139.34
11988139.3830 3624804.7080 350.66 134.11
11988129.5610 3624804.0640 360.48 134.75
11988121.3400 3624798.6280 368.70 140.19
11988115.3100 3624790.8840 374.73 147.93
11988107.2490 3624785.2830 382.80 153.53
11988097.8980 3624781.9920 392.15 156.82
11988088.0460 3624782.5300 402.00 156.28
11988078.5320 3624785.5130 411.51 153.30
11988068.7130 3624785.7640 421.33 153.05
11988060.3210 3624780.7570 429.72 158.06
11988054.9850 3624772.3100 435.06 166.50
11988048.3090 3624765.1820 441.74 173.63
11988038.8800 3624762.0300 451.16 176.78
11988028.9280 3624761.2500 461.12 177.56
11988019.1530 3624762.5910 470.89 176.22
11988010.8760 3624767.8840 479.17 170.95
11988003.6410 3624774.0840 486.40 164.73
11987988.4090 3624771.3080 501.64 167.51
11987981.6690 3624759.0990 508.38 179.72
11987972.6620 3624755.3540 517.38 183.46
11987962.7200 3624755.1120 527.32 183.70
11887952.7280 36247550170 537.32 183.80
11987943.5670 3624751.6220 546.48 187.19
11987937.5810 3624743.6960 552.46 195.12
11987931.0740 3624736.1490 558.97 202.67
11987921.6300 3624733.3540 568.41 205.46
11987911.8040 3624734.4970 578.24 204.32
11987903.7760 3624740.2320 586.27 198.58
11987895.2060 3624743.8610 594.84 194.95
11987886.5030 3624739.4090 603.54 199.41
11987879.2610 3624732.5270 610.78 206.29
11987870.7590 3624727.6340 619.29 211.12
11987861.0970 3624728.4300 628.95 210.38
11987851.7580 3624731.8750 638.29 206.94
11987842.8960 3624727.7540 647.15 211.06
11987834.5900 3624722.2000 655.45 216.61
11987825.2420 3624719.1310 664.80 219.68
11987817.1710 3624724.6340 672.87 214.18
11987808.1900 3624729.8750 680.85 208.94
11987799.4090 3624731.0420 690.64 207.77
11987790.3990 3624728.0780 699.65 210.74
11987780.4990 3624710.7820 709.55 228.03
11987771.3010 3624707.2040 718.74 231.61
11987761.5410 3624705.3610 728.50 233.45
11987751.5420 3624705.2820 738.50 233.53
11987741.5730 3624704.6170 748.47 234.20
11987731.6160 3624704.9000 758.43 233.01
11987721.6740 3624703.8270 768.37 234.99
11987711.8390 3624703.5130 778.21 235.30
11987702.5820 3624707.2950 787.46 231.52
11987693.6980 3624711.6850 796.35 227.13
11987686.1280 3624718.2200 803.92 220.59
11987678.2610 3624724.3880 811.78 214.43
11987669.2310 3624722.3720 820.81 216.44
11987661.1760 3624716.4680 828.87 222.35
11987651.7100 3624714.4840 838.33 224.32
11987641.7940 3624713.2050 848.25 225.61
11987632.0070 3624711.4720 858.04 227.34
11987622.1810 3624713.1360 867.86 225.68
11987614.6140 3624718.9590 875.43 219.86
11987604.3370 3624736.0350 885.71 202.78
11987596.2440 3624741.1230 893.80 197.69
11987586.4630 3624739.9700 903.58 198.84
11987576.9490 3624737.0460 913.10 201.77
11987567.8490 3624739.5340 922.20 199.28
11987556.3330 3624755.4060 933.71 183.41
11987547.3040 3624772.9090 942.74 165.91
11987538.4100 3624776.2330 951.63 162.58
11987528.4540 3624775.3790 961.59 163.44
11987518.5210 3624776.2870 971.52 162.53
11987512.2410 3624803.2080 977.80 135.61
11987503.7270 3624804.8920 986.32 133.92
11987493.7670 3624804.1110 906.28 134.70
11987483.8030 3624803.2760 1006.24 135.54
11987473.8300 3624802.5410 1016.21 136.27
11987463.8890 3624802.5130 1026.16 136.30
11987454.3220 3624805.0910 1035.72 133.72
11987446.4460 3624811.1820 1043.60 127.63
11987438.7870 3624817.5600 1051.26 121.25
11987420.4520 3624820.9250 1060.52 117.88
11987420.1650 3624818.2590 1069.88 120.56
11987412.2710 3624812.1250 10¥77.77 126,69
11987402.8670 3624810.5770 1087.18 128.24
11987393.5110 3624814.0940 1096.53 124.72
11887383.8860 8624816.5680 1106.16 15295
11087373.8880 3624816.3530 1116.16 122.46
11987363.9320 3624815.6320 1126.11 123.18
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STREAM CENTERLINE DATA TABLE

POINT ID EASTING (FT.) NORTHING (FT.) X OFFSET (FT.) Y OFFSET (FT.)
CL 126 11987354.2360 3624813.1990 1135.81 125.62
CL 127 11987346.5440 3624807.0550 1143.50 131.76
Cl. 128 11987338.3820 3624801.5770 1151.66 137.24
CL 129 11987328.6070 3624799.5410 1161.44 139.27
CL 130 11987318.6140 3624799.3320 1171.43 139.48
CL 131 11987310.7350 3624804.2310 1179.31 134.58
CL 132 11987305.6970 3624823.4980 1184.35 116.32
CL 133 11987301.2300 3624832.2740 1188.81 106.54
CL134 11987291.9940 3624835.9120 1198.05 102.90
CL 135 11987282.2930 3624838.3330 1207.75 100.48
CL 136 11987272.4790 3624838.2860 1217.57 100.53
CL 137 11987265.8310 3624831.0170 1224.21 107.80
CL 138 11987260.6940 3624822.4450 1229.35 116.37
CL 139 11987253.9450 3624815.1180 1236.10 123.70
CL 140 11987244.8250 3624811.2240 1245.22 127.89
CL 141 11987234.9140 3624809.9810 1255.13 128.83
CL 142 11987224.9400 3624810.3300 1265.10 128.48
CL 143 11987217.3520 3624826.0050 1272.69 112.81
CL. 144 11987208.9400 3624851.0880 1281.10 87.73
CL 145 11987199.0620 3624852.5810 1290.98 86.23
CL 146 11987189.0740 3624852.4940 1300.97 86.32
CL 147 11987179.0820 3624852.0990 1310.96 86.72
CL 148 11987172.6820 3624845.2190 1317.36 93.60
CL 149 11987165.0670 3624839.8830 1324.98 98.93
CL 150 11987155.1120 3624839.7460 1334.93 99.07
CL 151 11987146.5620 3624844.8510 1343.48 93.96
CL 152 11987137.4280 3624848.8070 1352.62 90.01
CL 153 11987127.4730 3624849.5050 1362.57 89.31
CL 154 11987117.4860 3624849.9260 1372.56 88.89
CL 155 11887103.3840 3624846.8200 1386.66 91.99
CL 156 11987096.6010 3624830.4020 1393.44 108.41
CL 157 11987091.1010 3624826.1520 1398.94 112.66
CL 158 11987081.3150 3624824.5830 1408.73 114.23
CL 159 11987071.8230 3624827.4590 1418.22 111.36
CL 160 11987063.5810 3624833.0980 1426.46 105.72
CL 161 11987055.9960 3624839.6120 1434.05 99.20
CL 162 11987048.9360 3624846.6900 1441.11 92.12
CL 163 11987042.6220 3624854.4350 1447.42 84.38
CL 164 11987036.0450 3624861.8780 1454.00 76.94
CL 165 11987027.2110 3624866.5070 1462.83 72.31
CL 166 11987017.7060 3624869.6030 1472.34 69.21
CL 167 11987007.9470 3624869.9800 1482.10 68.83
CL 168 11986998.1520 3624867.9660 1491.89 70.85
CL 169 11986988.4340 3624865.6200 1501.61 73.19
CL 170 11986979.0700 3624862.1410 1510.97 76.67

STREAM CENTERLINE DATA TABLE

POiNT 1D EASTING (FT.) NORTHING (FT.) X OFFSET (FT.) Y OFFSET (FT.)
CL171 11986970.0650 3624857.8450 1519.98 80.97
CL172 11986960.1470 3624857.2590 1529.90 81.56
CL173 11986951.0230 3624860.8520 1539.02 77.96
CL174 11986946.8010 3624879.9830 1543.24 58.83
CL175 11986940.5250 3624898.3380 1549.52 40.48
CL176 11986931.5960 3624902.6840 1558.45 36.13
CL177 11986922.0020 3624905.5010 1568.04 33.31
CL178 11986912.0860 3624905.7390 1577.96 33.08
CL179 11986902.1230 3624904.8880 1587.92 33.83
CL 180 11986893.2540 3624901.4040 1596.79 37.41
CL 181 11986885.8790 3624894.7500 1604.17 44.06
CL 182 11986876.2260 3624892.6560 1613.82 46.16
cL183 11986866.5830 3624895.1870 1623.46 43.63
CL184 11986856.6300 3624895.9120 1633.41 42.90
CL 185 11986846.6310 3624895.8590 1643.41 42.96
CL 186 11986837.2110 3624893.2280 1652.83 45.59
CL 187 11986830.4040 3624885.9890 1659.64 52.83
CL 188 11986820.6710 3624884.2920 1669.37 54.52
CL 189 11986810.7770 3624885.6540 1672.27 53.16
CL 190 11986801.2450 3624888.6350 1688.80 50.18
CL 191 11986791.9110 3624892.2170 1688.13 46.60
CL 192 11986782.3800 3624895.2430 1707.66 43.57
CL 193 11986772.9480 3624898.5610 1717.10 40.25
CL 194 11986763.7330 3624902.4420 1726.31 36.37
CL 195 11986754.5960 3624906.5030 1735.45 32.31
CL 196 11986745.1580 3624909.7920 1744.89 29.02
CL 197 11986735.4750 3624912.2850 1754.57 26.53
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