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CONTOUR INTERVAL= 1 FOOT 
SCALE: 1 INCH = 30 FEET 

STREAM CENTERLINE DATA TABLE 
POINT ID 

BENCHMARK 
CL 1 
CL2 
CL3 
CL4 
CL5 
CL6 
CL 7 
CL8 
CL9 
CL 10 
CL 11 
CL12 
CL 13 
CL14 
CL 15 
CL 16 
CL 17 
CL18 
CL19 
CL20 
CL21 
CL22 
CL23 
CL24 
CL25 
CL26 
CL27 
CL28 
CL29 
CL30 
CL31 
CL32 
CL33 
CL34 
CL35 
CL 36 
CL37 
CL38 
CL39 
CL40 
CL41 
CL42 
CL43 
CL44 
CL45 
CL46 
CL47 
CL48 
CL49 
CL50 
CL51 
CL52 
CL53 
CL54 
CL55 
CL56 
CL57 
CL58 
CL59 
CL60 
CL61 

CL62 
CL63 
CL64 
CL65 
CL66 
CL67 
CL68 
CL69 
CL70 
CL 71 
CL 72 
CL 73 
CL 74 
CL 75 
CL 76 
CL 77 
CL 78 
CL 79 
CL80 
CL81 
CL82 
CL83 
CL84 
CL85 
CL86 
CL87 
CL88 
CL89 
CL90 
CL91 
CL92 
CL93 
CL"94 
CL95 
CL96 
CL97 
CL98 
CL99 
CL 100 
CL 101 
CL 102 
Cl103 
CL 104 
CL 105 
CL 106 
CL 107 
CL 108 
CL 109 
Cl. 110 
CL 111 
CL 112 
CL 113 
CL114 
CL 115 
CL116 
CL 117 
CL 118 
CL 119 
CL 120 
CL 121 
CL 122 
CL 123 
CL 124 

CL 125 

EASTING (FT.I 
11988490.0400 
11988455.8518 
11988447.6540 
11988437.8860 
11988427.9600 
11988418.0530 
11988409. 1 020 
11988401 .1230 
11988396.6300 
11988387 .9210 
11988378.0400 
11988369.6790 
11988361.3410 
1 1 988351.4970 
11988342.9070' 
11988337.0810 
11988329.4930 
11988320.1940 
11988310.4010 
11988302.0230 
11988293.6120 
11988285.4620 
11988281.3690 
11988276.2390 
11988270.5070 
11988261 .3040 
11988251.3200 
11988241.6810 
11988236.2130 
11988229 .5950 
11988220.1330 
11988210.1420 
11988200.21 00 
11988190.5300 
11988183.8090 
11988176.0010 
11988167.0930 
11988157.1310 
11988147.8050 
11988139.3830 
11988129.5610 
11988121.3400 
11988115.3100 
11988107.2490 
11988097 .8980 
11988088.0460 
11988078.5320 
11988068.7130 
11988060.3210 
11988054.9850 
11988048.3090 
11 988038.8800 
11988028.9280 
11988019.1530 
11988010.8760 
11988003.6410 
11987988.4090 
11 987981.6690 
11987972.6620 
11987962. 7200 
11987962.7290 
11 es7943.5870 
11 a 
11987931.0740 
11987921.8300 
11987911.8040 
11987903.7760 
11987895.2060 
11987886.5030 
11987879.2610 
11987870.7590 
11987861.0970 
11987851.7580 
11987842.8960 
11987834.5900 
119878252420 
11987817.1710 
11987809.1900 
11987799.4090 
11987790.3990 
11987780.4990 
11987771.3010 
11987761.5410 
11987751.5420 
11987741.5730 
11987731.6160 
11987721.6740 
11987711.8390 
11987702.5820 
11987693.6980 
11987686.1280 
11987678.261 0 
11987669.2310 
11987681 .1 760 
11987651.71.00 
11987641.7940 
11987832.0070 
11987622.1810 
11987614.6140 
11987604.3370 
11987 596.2440 
11987586.4630 
11987576.9490 
11987567.8490 
11987556.3330 
11987547 .3040 
11987538.4100 
11987528.4540 
11987518.5210 
11987512.2410 
11987503.7270 
11987493.7670 
11987483.8030 
11987 473.8300 
11987 463.8890 
11987 454.3220 
11987446.4460 
11987438.7870 
11987429.4520 
11987420.1650 
11987412.2710 
11987402.8670 
11987393.5110 
11987383.8860 
11987373.8890 

11987363.9320 

NORTHING (FIJ X OFFSl'!T (FT _J Y OFFSET (FT.I 
3624938.8140 
3624907.5207 
3624908.6320 
3624910.7510 
3624911.8060 
3624911.2710 
3624906.8140 
3624901.0630 
3624892.4540 
3624887 .8070 
3624888.1990 
3624893.2550 
3624898.4700 
3624899.5930 
3624895.4430 
3624887.3530 

3624880.8480 
3624877 .3820 
3624877 .5050 
3624882.9080 
3624887.7130 
3624883.3710 
3624874.2710 
3624865.7060 
3624857.5130 
3624854.9530 
3624854 .4050 
3624853.2260 
3624837.7070 
3624826.4470 
3624823.7450 
3624823.4530 
3624824.4950 
3624825.6670 
3624818.5290 
3624800.5880 
3624796.6250 
3624796.4260 
3624799.4790 
3624804.7080 
3624804.0640 
3624798.6280 
3824790.8840 
3624785.2830 
3624781.9920 
3624782.5300 
3624785.5130 
3624785.7640 
3624780.7570 
3624772.31 DO 
3624765.1890 
3624762.0300 
3624761.2500 
3624762.5910 
3624767.8640 
3624774.0840 
3624771.3080 
3624759.0990 
3624755.3540 
3624755.1120 
3624755.0170 
3624751.6220 

3624743.6960 
3624736.1490 
3624733.3540 
3624734.4970 
3624740.2320 
3624743.8610 
3624739.4090 
3624732.5270 
3624727.6940 
3624728.4300 
3624731 .8750 
3624727.7540 
3624722.2000 
362471 9.131 0 
3624724.6340 
3624729.8750 
3624731.0420 
3624728.0780 
3624710. 7820 
3624707 .2040 
3624705.3610 
3624705.2820 
3624704.6170 
3624704.9000 
3624703.8270 
3624703.5130 
3624707.2950 
3624711.6850 
3624718.2200 
3624724.3880 
3624722.3720 
3624716.4680 
3624714.4940 
3624713.2050 
3624711.4720 
3624713.1360 
3624718.9590 
3624736.0350 
3624741.1230 
3624739.9700 
3624737.0460 
3624739.5340 
3624755.4060 
3624772.9090 
3624776.2330 
3624775.3790 
3624776.2870 
3624803.2080 
3624804.8920 
3624804.1110 
3624803.2760 
3624802.5410 
3624802.5130 

3624805.091 0 
3624811.1820 
3624817 .5600 
3624820.9250 
3624818.2590 
3624812. 1250 
3624810.5770 
3624814.0940 
3624816.5680 
3624816.3530 

3624815.8320 

0.00 
34.19 
42.39 
52.16 
62.08 
71.99 
80.94 
88.92 

93.41 
102.12 
112.00 
120.37 
128.70 
138.55 
147.14 
152.96 
160.55 
169.85 
179.64 
188.02 
196.43 
204.58 
208.68 
213.81 
219.54 
228.74 
238.72 
248.36 
253.83 
280.45 
269.91 
279.90 
289.33 
299.51 
306.24 
314.04 
322.95 
332.91 
342.24 
350.66 
380.48 
368.70 
374.73 
382.80 
392.15 
402.00 
411.51 
421.33 
429.72 
435.06 
441.74 
451.16 
401 .12 
470.89 
479.17 
486.40 
501.84 
508.38 
517.38 
527.32 
537.32 
546.48 

552.46 
558.97 
588.41 
578.24 
586.27 
594.84 
603.54 
810.78 
619.29 
628.95 
638.29 
647.15 
655.45 
664.80 
672.87 
680.85 
690.64 
699.65 
709.55 
718.74 
728.50 
738.50 
748.47 
758.43 
768.37 
778.21 
787.46 
796.35 
803.92 
811.78 
820.81 
828.87 
838.33 
848.25 
858.04 
867.86 
875.43 
885.71 
893.80 
903.58 
913.10 
922.20 
933.71 
942.74 
951.63 
96159 
971.52 
977.80 
986.32. 
996.28 

1006.2.4 
1016.21 
1026.16 
1035.72 
1043.60 
1051.26 
1060.59 
1069.88 
T077.77 
1087.18 
1096.53 
1106.16 
1116.16 

1126.11 

0.00 
31.29 
30_18 
28.06 
27.01 
27.54 
32.00 
37.75 
46.35 
51.01 
50.62 
45.56 
40.34 
39.22 
43.37 
51.46 

57.97 
61.43 
61.31 
55.91 
51 .10 
55.44 
64.54 
73.11 
81.30 
83.86 
84.41 
85.59 

101.11 
112.37 
115.07 
115.36 
114.32 
113.15 
120.29 
138.23 
142.19 
142.39 
139.34 
134.11 
134.75 
140.19 
147.93 
153.53 
156.82 
156.28 
153,30 
153.05 
158.06 
166.50 
173.63 
176.78 
177.56 
176.22 
170.95 
164.73 
167 .51 
179.72 
183.46 
183.70 
183.80 
187.19 

195.12 
202.67 
205.46 
204.32 
198.58 
194.95 
199.41 
206.29 
211.12 
210.38 
208.94 
211.08 
216.61 
219.68 
214.18 
208.94 
207.77 
210.74 
228.03 
231.61 
233.45 
233.53 
234.20 
233.91 
234.99 
235.30 
231.52 
227.13 
220.59 
214.43 
216.44 
222.35 
224.32 
225.61 
227.34 
225.68 
219.86 
202.78 
197.69 
198.64 
201.77 
199.28 
183.41 
165.91 
162.58 
163.44 
162.53 
135.61 
133.92 
134!70 
135.54 
136.27 
136.30 
133.72 
127.63 
121.25 
117.89 
120.56 
126.69 
128.24 
124.72 
122.25 
122.46 

123.18 

REVJStONS: 
DAlE: 

DRAWN BY: DESIGl\tED BY· 
JWR .NVR!TWC 

DATE: CHECKED BY: 
7J1B/07 1WC/'NDB 

SHEET: 4 
JOB#: 2488 
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POINT ID 

CL 126 
CL 127 
CL 128 
CL 129 
CL 130 
CL 131 
CL 132 
CL 133 
CL 134 
CL 135 
CL 136 
CL137 
CL 138 
CL 139 
CL 140 
CL 141 
CL 142 
CL 143 
CL 144 
CL 145 
CL 146 
CL 147 
CL 148 
CL 149 
CL 150 
CL 151 
CL 152 
CL 153 
CL 154 
CL 155 
CL156 
CL 157 
CL 158 
CL 159 
CL 160 
CL 161 
CL 162 
CL 163 
CL 164 
CL 165 
CL 166 
CL 167 
CL168 
CL 169 
CL 170 

STREAM CENTERLINE DATA TABLE 
EASTING (FT.) 

11987354.2360 
11987346.5440 
l 1987338.3820 
11987328.6070 
11987318.6140 
11987310.7350 
11987305.6970 
11987301.2300 
11987291 .9940 
11987282.2930 
11987272.4 790 
11987265.8310 
11987260.6940 
11987253.9450 
11987244.8250 
11987234.9140 
11987224.9400 
11987217 .3520 
11987208.9400 
11987199'0690 
11987189.0740 
11987179.0820 
11987172.6820 
11007165.0670 
11987155.1120 
11987146.5620 
119871 37 .4280 
11987127.4730 
11987117.4860 
11987103.3840 
11987096.6010 
11987091.1010 
11987081.3150 
11987071 .8230 
11987063.5810 
11987055.9960 
11987048.9360 
11987042.6220 
11987036.0450 
11987027.2110 
11987017.7060 
11987007 .9470 
11986998.1520 
11986988.4340 
11986979.0700 

NORTHING (FT.) X OFFSET (FT.) Y OFFSET (FT.) 

3624813.1990 
3624807.0550 
3624801.5770 
3624799.5410 
3624799.3320 
3624804.2310 
3624823.4980 
3624832.27 40 
3624835.9120 
3624838.3330 
3624838.2860 
3624831.0170 
3624822.4450 
3624815.11£0 
3624811 .2240 
3624809.9810 
3624810.3300 
3624826.0050 
3624851.0880 
3624852.5810 
3624852.4940 
3624852.0990 
3624845.2190 
3624839.8830 
3624839.7460 
3624844.8510 
3624848.8070 
3624849.5050 
3624849.9260 
3624846.8200 
3624830.4020 
3624826.1520 
3624824.5830 
3624827.4590 
3624833.0980 
3624839.6120 
3624846.6900 
3624854.4350 
3624861.8780 
3624866.5070 
3624869.6030 
3624869.9800 
3624867.9660 
3624865.6200 
3624862.1410 

1135.81 
1143.50 
1151.66 
1161 .44 
1171.43 
1179.31 
1184.35 
1188.81 
1198.05 
1207.75 
1217.57 
1224.21 
1229.35 
1236.10· 
1245:22 
1255.13 
1265.10 
1272.69 
1281 .10 
1290.98 
1300.97 
1310.96 
1317.36 
1324.98 
1334:93 
1343.48 
1352.62 
1362.57 
1372.56 
1386.66 
1393.44 
1398.94 
1408.73 
1418.22 
1426.46 
1434.05 
1441.11 
1447.42 
1454.00 
1462.83 
1472.34 
1482.10 
1491·.89 
1501 .61 
1510.97 

125.62 
131.76 
137.24 
139.27 
139.48 
134.58 
115.32 
106.54 
102.90 
100.48 
100.53 
107,80 
116.37 
123.70 
127.59 
128.83 
128.48 
112.81 
87.73 
86.23 
86.32 
86.72 
93.60 
98.93 
99.07 
93.96 
90.01 
89.31 
88.89 
91.99 

108.41 
112.66 
114.23 
111.36 
105.72 
99.20 
92.12 
84.38 
76.94 
72.31 
69.21 
68.83 
70.85 
73.19 
76.67 

POINT ID. 

CL 171 
CL 172 
CL 173 
CL 174 
CL 175 
CL 176 
CL 177 
CL 178 
CL 179 
CL 180 
CL 181 
CL 182 
CL 183 
CL 184 
CL 185 
CL 186 
CL 1.87 
CL 188 
CL 189 
CL 190 
CL 191 
CL192 
CL 193 
CL194 
CL 195 
CL 196 
CL197 

---
' --' --

~o· · 

STREAM CENTERLINE DATA.TABLE 
EASTING (Fr.) 

11986970.0650 
11986960 .1470 
11986951:0230 
11986946.8010 
11986940.5250 
11986931.5960 
11986922.0020 
11986912.0860 
11986902.1230 
11986893.2540 
11986885.879 0 
11986876:2260 
11 986866.5830 
11 986856.6300 
11986846.6310 
11986837.2110 
11986830.4040 
11986820.6710 
11986810.7770 
11986801.2450 
11986791 .. 9110 
11986782.3800 
11986772.9480 
11986763. 7330 
11986754.5960 
11986745.1580 
11986735.4750 

· NORTHING(FT.) . XOFFSET(FT.) YOFFSET(FT.) 

3624857 .8450 
3624857 .2590 
362486Qj3520 
.3624879.9830 
3624898.3380. 
3624902.6840 
3624905.5010 
3624905. 7390 
3624904.8880 . 
3624901.4040 
3624894.1500 

. 3624892.6560 
3624895.1870 
362489509120 . 
3624895.8590 
3624893.2280 
3624885.9890 
3624884.2920 . 
362488506540 
36.24888.6350 
3624892c2170 ·. 

. 3624895.2430 
3624898.5610 . 
3624902.4420 

. 36249065030 
3624909. 7920 
3624912.2850 

1519.98 
1529.90 

. 1.539.02 
1543.24 
·1549.52 
1558.45 
1568.04 
1577.96 
1587.92 
1596.79 

. 1604.17 
1613.82 

. 1623.46 
1633.41 
1643.41 
1652.83 
1659.64 
1669.37 
·1679.27 
1.688.80 

. 1698.13 
1707.66 
1717.1 0 
1726.31 
1735.45 
1744.89 
1754.57 

80.97 
81 .56 
77.9 6 • 
58.83 
40.48 
36.13 
33.31 
33.08 
33.93 
37.41 
44.06 
46.16 
43.63 
42.90 
42.96 
45.59 
52.83 
.54.52 
53.16 
50.18 
46.60 
.43.57 
40.25 
36:37 
32.31 
29.02 
2tl:53 

REVISIONS: 
DA"TE 

DRA\IVN BY: 
JWR 

DATE: 
7/1 8/07 

SHEET: 

DESIGNED BY: 
JWR.rrwc 

CHECKED BY: 
TWCNVDB 
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Oil. 

CROSS-SECTION 1 +40 
(SEE SHEET 7) 

,/ 
I 

/ 
(_ ;-::: ·:r 
"~ 

i 

~- CROSS-SECTION 2+58 
(SEE SHEET 7) 

CONTOUR INTERVAL = 1 FOOT 
SCALE: 1 INCH = 30 FEET 
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DISTANCE (FT) 80 40 

0 

LONGITUDINAL PROFILE 0+00 8+60 

SCALE: HORIZONTAL i INCH= 40 FEET, VERTICAL 4 INCH= 2 FEET 

' 

LEGEND 

SURVEYED STREAM 
CHANNEL LIMfTS 

SURVEYED WETLAND 
LIMITS 

EXISTING CONTOURS 

IITT1 RESTORAllON ZONE lLLJJ BREAKS 

~ CONSTRUCTION 
~ACCESS 

ESllMATED LIMITS OF 
GRADING 

PROPOSED 
CROSS-SECTION 

PROPOSED GRADING 

lr=TI PROPOSED LOG I.DJ SILL 

PROPOSED CHANNEL 
PLUG 

PROPOSED CUTTOFF 
FILL TREATMENT 

60' 90' 

,' 

STRUCTURES TABLE AREA 1 
STRUCTURE # , STRUCTURE PROFILE CREST HEIGHT 

TYPE LOCATION (MSL) 

S1 LOG SILL 0+20 62.8 
S2 LOG SILL 1 +04 61,2 

S3 LOG SILL 1 +79 59,7 

S4 LOG SILL 2+78 57,9 

S5 LOG SILL 3+46 56.8 

S6 LOG SILL 4+25 55,9 

S7 LOG SILL 4+95 54,5 

S8 LOG SILL 5+45 53A 
S9 LOG SILL 6+04 52,7 

810 LOG SILL 6+73 51,7 

Si1 LOG SILL 7+54 50,9 

S12 LOG SILL 8+22 49,7 

NOTE- ALL LOG SILL STRUC11JRE$ SHALL USE A MINIMIZE BOLT SIZE OF 18' IN LENG1H AND 
A DIAt>.!IETER _OF 18 - 24". 

0 

CHANNB.c CJ:iANNEL CHANNEL 
WIDTH,W{F'.f) SLOPE {FT/FT) FLDW{CFS) 

4.0 2%1MAXJ 2i.2 .... 

iO-YEAR \/EGET: TED A" 

CHAN Na CHANNEL CHANNEL 
\\f!Dni, w (FT) SLOPE {FT}Fl) FLOW{CFS) 

4.0 2% (!>A,tl.X) 21.2 .... 

~ 

1} TI-llS TYPIG.Al_ CROSS-SECTION SHAl.L BE 
USED FOR TrlETR!BUTAAY JOlNING ni.E MA.IN 
CHANNB.._ATSTAn6N·S+;O_ 

2) FOR BLANt<ETING AND MATTING 
tNSTRUCTIQ"\IS, SEE DET ,"..lL (SHEET i 7';. 

CH.ANNEL CHAN Na CHANNEL sr;i;:....AR 
DEPTH, D o=TJ VELOCrrY \PT . .S) STRESS (LB/SF} 

0.7-1 ~ 5.54-1::' 0.67 + 

CHANNEL l CHANNEL CHANNB..; SHEA.t::r; 
DEPTH, D \Fl)'• VELOCIT'f irTJS) STRESS ('.,.,Bt3F} 

0.91 + ,I 3.98 ... 0.32 .... 
' 8. DETAIL: TRIBUTARY 1 
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REPRESENTATIVE CROSS-SECTIONS 
CONSTRUCTION AREA 1 
POWHATAN PLANTATION 
STREAM RESTORATION PROJECT 
JAMES CITY COUNTY, VIRGINIA 
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1280 1240 !200 1160 1120 1080 1040 1000 960 920 880 840 
DISTANCE (FT.) 

LONGITUDINAL PROFILE 8+60 12+60 

SCALE: HORIZONTAL 1 INCH - 40 FEET, VERTICAL 1 INCH = 2 FEET 

\ 

STRUCTURE# 

S13 

S14 

S15 
S16 

STRUCTURE 
TYPE 

LOG DEFLECTOR 

LOG DEFLECTOR 

LOG DEFLECTOR 

ROOT WAD 

STRUCTURE# 

SA 

SB 

PROPOSED 
-GRADING LIMITS 

.·I 

\ . ' . - ' . 

\~_-' 

STRUCTURES TABLE -AREA 2 

PROFILE ARM BANK 'KEY- IN" 

. . 
\ i_ 

·- . ' . ' 

LOCATION SLOPE % ANGLE% ELEVATION (MSL) 

9+28 

10+52 

11 +54 

12+60 

2-4 % 20-30% 

2-4 % 20-30 % 

2-4 % 20-30 % 
2-20 % 30 % 

48.9 

47.9 

46.8 
44.8 

STRUCTURES TABLE - TRI BUT ARY 2 

I 

--- -

BOLT 
LENGTH (FT) 

16-20' 

16-20' 

16-20' 
12- 16' 

STRUCTURE LOCATION CREST HEIGHT 
TYPE NORTHING EASTING (MSL) 

LOG SILL 11987340. 6209 3624745.3674 47.0 

LOG SILL 11987324.4507 3624774.4781 I 45 .0 

NOTE- ALL LOG SILL STRUCTURES SHALL USE A MINIMIZE BOLT SIZE OF 18' JN LENGTI-i A ND 
A OJAMETER OF 18 - 24". 

LEGEND 

~ SURVEYED STREAM 
~ CHANNEL LIMITS 

~ SURVEYED VliETLAND 
~LIMITS 

Ii '\ II EXISTING CONTOURS 

[[[]] 
RESTORATION ZONE 
BREAKS 

0l CONSTRUCTION 
ACCESS 

# 

DJ ESTIMATED LIMITS 0~ 
GRADING 

~ REPRESENTA~IVE 
~ CROSS-SECTION 

IDl PROPOSED TREE/ 
~ PLANT PROTECTION 

BOLT 
DIAMETER (IN) 

18-24" 

18-24" 

18-24" 

18-24" 

58' ir--5-9'_. 
...-60'-

PROPOSED GRADING 

PROPOSED CHANNEL 
PLUG 

Ell PROPOSED LOG 
b£2-'® SILL 

11 7 11 PROPOSED LOG ·. DEFLECTOR 

II * II ~~~SEO ROOT 

rr===:=1l PROPOSED CUTTOFF 11=:,JJ FILL TREATMENT 

APPROXIMATE EXlSTING 
V IRGINIA LEAST TRILLIUM 
COLONY LIMITS 

REVISION S: 

1,'28,0.S ADDEO PHASING L(l\.ifTS PER 
COUNTY COMMB\IT 

DRAWN BY: DESIGNED BY: 
JVVR JW R/ lVJC 

DATE: CHECKED BY· 
7/18/07 T\.VC/\NDB 

SHEET: 8 
JOB#:2488 
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VERTICAL SCALE: 1" = 2' HORIZONTAL SCALE: 1" = 5' 
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TYPICAL POOL CROSS-SECTION (ZONES 2, 3, 4) 
VERTICAL SCALE: 1" = 2' HORIZONTAL SCALE: i II = 5' 

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 SPEC!FIED 
ON THE SEEDING AND PLANTING PLAN 
(SEE SHEET i 9) 

40 

* 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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CROSS-SECTION (STATION 15+15) 
VERTICAL SCALE: 1" - 2' HORIZONTAL SCALE: 1" - 5' 
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CROSS-SECTION (STATION 17+1 5) 
VERTICAL SCALE: 1" 2 1 HORIZONTAL SCALE: 1" 5' 
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CROSS-SECTION (STATION 19+20) 
VERTICAL SCALE: 1" - 2' HORIZONTAL SCALE: 1" - 5' 
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NOTES: 
*FINAL CONTRACTOR ACCESS POINT MUST BE APPROVED ElYiHE 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 W ITH STABILIZATION SEED MIX AS SPECIFIED 
ON THE SEEDING AND PLANTING PLAN 
(SEE SHEET 19) 

* ALL GRADING DEPICTED IN PLAN VIEW (SHEET 6 , 8, i 0, AND i 2) IS BASED ON 
REPRESENTATIVE RIFFLE CROSS-SECTIONS A ND 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. 

\ 1,/ 
I/ 

" I -"-

\' ,' JV 

······-··---­TRIBUTARY 2 CONTOUR INTERVAL= 1 FOOT 
SCALE: 1 INCH ~ 20 FEET 

/ 

_./ 

I I I 
SCALE: i INCH = 20 FEET 

I~ 
5' 

10-YEAR GROW-IN 

CHANNEL CHANNEL CH.l\NNB_ 
WIDTH, W (FT) SLOPE (FT/Fl) FL0\1\1 (CFS) 

3.0 3%(MAX) 15.8 ± 

1C-Y-d\R VEGETATED 

CHANNEL C rtANNEL CHAN NB... 
WIDTH, W (Fl) SLOPE '(FT /FT) FLOW(CFS) 

3.0 3% iMAXJ i5.8:t:. 

O' 2.5' 5 ' 

l) THISTYPICAL CROSS-sECTION SHALLBE 
USED FOR THE TRISUTA"iY JO!N!NG THE MP.IN 
CHANNEL.AT STAT!ON 13+80. 

2) FOfi BLANKETING AND lllA TTING 
1NSTRUCTJONS, SEE DETAIL (SHEET 171. 

CHANNEL C HANNEL CHANNEL SHEAR 
DEPTH, D {FT) VELOCITY (FT/'S) STRESS (LB/SF) 

0.58 ± 5.72 :t: 0.77 :!:. 

CHAN.'IJEL CHANNEL CHANNS... SHEA.t:i 
DEPTH . D (FT) VELOCrrY (FT,S) STAESS {LB1SF) 

0.74 ;!;: 4.07 ± 0 .94± 8 DETAIL: TRIBUTARY 2 
NTS 

D 

10 YEAR GRO\.V-IN -

CHANNEL OHAN NB.. CHANNEL 
WIDT.-\ , W {FT) SLOPE (FT !FT) FLO\'>!(CFS) 

3.0 6 % (Ml<)() , .6 :t: 

10 ~..AR V::--GETATED - -
CHANNEL CHANNEL C.'-iANNEL 

WiD1H , w (Fl) SLOPE (FT/Fl) FLOl.'V (CFS) 

8 .0 6% (Ml<)() 1.6 ;;: 

1) TrllS Tr'PlCAL CROSS-SECTION SHALL BE 
U SEC FOR ThE1RIBUTARY JOINING.:THEMAJN 
CHANNB._AT STATIDl\l 16 +20 

2) FDR BLANKETING AND MATI1NG 
INSTRUCTIONS, S EE DETAIL (SHEET 1 7). 

CHANNEL CHA"lNEL CHANN8... SHEAR 
DEPTH , 0 (FTJ V B...OCrTY (FT!S} STRESS (LS/SF) 

0 .13 ± 3.51 ± 0.4S::t 

CtiANNEL CHANNEL CHANNEL SHEAR 
DEPni, D (FT) VELOCITY ;FT!S) STRESS {LSSF) 

0 .18 '"' 2 .58 ± 0 .56± ' 8 DETAIL: TRIBUTARY 3 
NTS 

REVlSfONS: 
D ATE: 

1/28,()8 MODIR~ GRADING PER 
COUNTY COMMEl\.'TS 
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DRA.WN BY; DESIGNED BY: 
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CONSTRUCTION AREA 4 
POWHATAN. PLANTATION 

5209 Center Street 
Williarn.sburg, Virginia 23188 
(757) 220-6869 

i 392 i Park Center Road 
Suite i60 
Herndon, Virginia 20171 
(703) 437-3096 
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STREAM RESTORATION PROJECT 
. ·JAMES CITY COUNTY, VIRGINIA 

7501 Boulders View Drive 
"- & 11 f~:filj Suite 205 - ™*' · "1,,,,_ Richmond, Virginia 23225 

5705 Salem Run1 Blvd. 
Suite 105 
Fr0dorlcksburg, VirginiB 2?407 
(540)785-5544 WILLIAMSBURG 1804) 267-3474 

ENVIRONMENTAL===========·===·--= 
G RO U P, I N C . Enviro~unental (~onsultimts 
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REPRESENTATIVE CROSS-SECTIONS 
CONSTRUCTION AREA 4 
POWHATAN PLANTATION 
STREAM RESTORATION PROJECT 
JAMES CITY COUNTY VIRGINIA 

< 0 m 
Il JJ 
--! 0 
~ (}) 
r (j) 
CJ) I 

~ (j) 

r m 
m 0 
-l. -I = 
II 0 
I\) z 
I 

,--... 

0 (j) 
Il -I 
N ~ 0 z -
~ 0 
r z 
CJ) I\) 0 
)> I\) 
r + m 

(0 
-' 0 = 
II 

...__, 

UJ 

OlllOJJ * mmom)> 
llr~-or 
0 o-oJJr 
nj:Erf]Gl 
CJ~~~~ 
IzO);!O 
jg::<:Z-IZ 
m~O<Gl 
zr,,mO 
· r JJ m c 0 JJ lJ 

(J)C,,0 
z Gl ;ri iii 
G) I m O 
-1GlO-
I ~ JJ Z m 0 1J 
(/) 0 iii ~ 
1J Z I z ITTG)(f) 
o 0 m< 
,, o gm 
0 z 0 :'E 
O~z~ 
JJ CJ) ~ 
0 0 )> m 
~dz~ 
c1i :o 0 °' m IJl (/) "Co 0 I JJ, 
:::J )> 0 -' 
Oreo 
zrGl):, 
C/l 0 I z 
0 ~GlO 
JJ z ~ -' 
::;! m o t9 
lJ 11 - (ii 
ozZ 
)> m Gl IIJ 
r 0 o&; 
o JJ z m 
JJ ~ s: 0 0 . 0 
C/l m c 'fl )> lJ z 
1JJr O mrz 
q Mi 
~~ 

JJ 
m 
(J) 

~a· 
f{i z )> 
m -1 r 
(!)Ir 
Imo 
m (!) (!) 

~m -I mC 
-' 0 JJ 
(() - IIJ 
~zm 

Gl 0 
)> )> 
z :D 
om 
1J )> r(f) 
)> (/) 
ZI -I )> -r Zr 
0 IIJ 
1J rn 
i; (/) 
z ft! 

0 
rn 
0 

~ 
(/) 

);! 
!IJ 
r 

~ 
0 
z 
(/) 
m m 
0 
:;: 
x 
&; 
(/) 
lJ rn 
0 ,, 
m 
0 

z .;; * z ,, 0 
-I - z -I Iz 
m )> )> m 
,, r r ,(!) 

-r 0 .. 
mo 0 
5o z 
)> ~ -I 

~ (/) -
)> 0 ~ 1J z 
1J )> 0 
JJ z JJ 
00 )> 
<o 0 
m JJ 0 0- m 
IIJ m (/) 

-< ~ (/) 

1J 
~~ 0 
mo z 
oz -I 
mo ~ (fJ ,, c Gl - (/) 
zz -I rn (/) DJ ;o Jj m 

m )> 
)> lJ 
s: 1J 

JJ 
(j) 

~ .Jj m c 0 
s:i ID 
c -< 
JJ -I m I 
(/) m 
(/) 0 I rn 
)> (/) 
r 0 r 
ID z m m JJ 
0 

~ 
r m 
0 

13921 Park Centf$r Road 
Suite 160 
Herndon, Virginia 20171 
(703) 437-3096 

6705 Salem Run Blvd. 
Suite 105 
Fredericksburg, \/irgtnla 22407 
(540)785·5544 . 



CJ 
s 
0 
ro 
0 

I 
0 
N 

I 
N 
CJ) 
c 
lll 
o_ 

c 
0 
t 
:i 
'-
tl 
c 
0 
0 
c 
0 -lll -c 
lll 

0... 
c 
El 
lll 
J: 
5 
0 
o_ 

ro 
0 

I 
0 
N 

I 
N 
CJ) 
c 
<1l 
o_ 

Ll 
Q) 

~ 
J: 
0... 

lll 
c 
lL en 
c 
lll 
0... 
c 
0 
t 
:i 
'---CJ) 
c 
0 

~ 
0 
'a; 
'-
.8 
CJ) 
Q) 
([ 

E 
lll 
~ -(j) c: 
0 
'a; -c 
lll 
o_ 

c 
<1l 
a1 
J: 
5 
0 

0... 

EXISTING STREAM 
CHANNEL 

~ 
STEEPLECHASE-FOREBAY 
SCALE: 1 INCH = 5 FEET 

CONTOUR INTERVAL= 1 FOOT 
SCALE: 1 INCH = 5 FEET 

~ 
' \ii 

\l; 

I I I I ~ 
5' O' 2.5' 

STEEPLECHASE-FOREBAY 
THE FOREBAY WAS DESIGNED IN ACCORDANCE WITH THE STANDARDS AND SPECIFICATIONS INCLUDED IN THE 
FEDERAL HIGHWAY ADMINISTRATION HANDBOOK (FHWA HEC-14 REFERENCE). 

HYDRAUUC INPUT PARAMETERS WERE GENERATED USING FLOW MASTER SOFTWARE BY HAESTAD METHODS. 

ENERGY DISSIPATOR HYDRAULICS 
RIPRAP 050: 
APRON LENGTH: 
APRON WIDTH: 
APRON THICKNESS: 
MINIMUM TAILWATER 
Q (10-YR) 

1 .0 FT MIN, CLASS I 
29.0FTMIN 
17.0 FT MIN 
2.2 FTMIN 

4.7 CFS 

5' 

,[. 
'!!!.' SURVEYED WETLANDS 

LEGEND: 

SURVEYED STREAM CHANNELS 

PROPOSED CONTOURS 

-=-~:::---~---- 4 7' -~ 
--------~------~---

~ 

PROPOSED PHASE I 
"TIE-OFF" CONTOURS 

-~ 

jl ~ 
CROMWELL RIDGE 
SCALE: 1 INCH = 5 FEET 

CLASS II RIPRAP ___ _...---

~~ 

\ 

OUTLET PROTECTION 
' I ,. ' '' ' \ I ' \ 1 ; 

-----~ 

CONTOUR INTERVAL= 1 FOOT 
SCALE: 1 INCH = 5 FEET 

I I I I ~ 
5' O' 2.5' 5' 

CROMWELL RIDGE - OUTLET PROTECTION 
. 

THE OUTLET PROTECTION WAS DESIGNED IN ACCORDANCE WITH THE STANDARDS AND SPECIFICATIONS INCLUDED IN 
THE EROSION AND SEDIMENT CONTROL HANO BOOK, THIRD EDITION, 1992 (DEPARTMENT OF CONSERVATION AND 
RECREATION, COMMONWEALTH OF VIRGINIA). THE OUTLET PROTECTION IS FOR A 2-FT DIAMETER PIPE HAVING 10.0 
CFS. 

HYDRAULIC INPUT PARAMETERS WERE GENERATED USING FLOW MASTER SOFTWARE BY HAESTAD METHODS. 

ENERGY DISSIPATOR HYDRAULICS 
RIP-RAP 050: 
APRON LENGTH: 
UPSTREAM APRON WIDTH: 
DOWNSTREAM APRON WIDTH: 
APRON THICKNESS: 

MINIMUM TAILWATER 
Q (10-YR) 

1 .0 FT MIN, CLASS I 
7.0 FTMIN 
6.0 FT 
9.0 FT 
2.2 FT 

10.0 CFS 

EXISTING STORM SEWER PIPE 

EXISTING CONTOURS 

EXISTING 24" PIPE 
(FROM CROMWELL 

RIDGE BMP) 

7' .MINI 

~~1 
6' 9' 

CLASS II RIP RA:P~~~':'.2c~~d~~ _l 
MIN DEPTH 3.2' 

PLANV!EW 

EXISTING GRADE 

CLASS II RIP RAP J 
MIN DEPTH 3.2' 

NON-WOVEN 
GEOTEXTILE FABRIC 

(ASSPS'C:IFlED INTH£\111'1311<1A~AND~'r 

CONmot. HAN~. THIRO EDITlet.;, 1~ Pf.GE :1-171 ~ 

SECTION VIEW 

OUTLET PROTECTION 
CROMWELL RIDGE 

NON-WOVEN 
GEOTEXTILE FABRIC 

(AS .SPECJFI ED IN Tl'E VIRGINIA S'IOSiON Al-0 SED;MS-11" 
CONffiOLHANJ.:113.00K. THAO EDITICX\i, 1002PNJ01·171.l 

EBFOREBAY 

30' 

PLAN VIEW 

CLASS I RIP RAP 
MIN DEPTH 2.2' 

SECTION VIEW 

NTS 

EXISTING STREAM 
CHANNEL 

10.5' 

I 

NTS 

REVISIONS: 
DATE: 

'= I AOOED ?HAS, NG. L+M.rTS ?ER 0....'UNTY COIV.t.'IENTS 

DRAWN BY: DESIGNED BY: 
JWA RG.m.NC 

DATE: CHECKED BY: 
7118/07 TWCIWDB/JTH 

SHEET: · ~ 4 
J08#:2488 
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FIFTHIAN LANE 

E&S CONTROL PLAN - OVERALL VIEW 
SCALE: 1 INCH = 300 FEET 

IE II Ii ~I PROJECT LIMITS 

fITTl SURVEYED STREAM 

~ CHANNEL LIMITS 

~SURVEYED 
~ WETLANDUMITS 

I! \_--.JI EXlSTING CONTOURS 

[§ APPROXIMATE EXISTING 
VIRGINIA LEAST TRILLIUM 
COLONY LIMITS 

LEGEND 

11· : .:·II EXISTING ROADWAY 

II ~ II EXISTING FOOT BRIDGE 

ir=:ril PROPOSED STREAM 
~ALIGNMENT 

~ CONSTRUCTION 
~ACCESS 

~ PROPOSED LIMITS OF ILd.l CLEARING AND GRADING 

CONTOUR INTERVAL= 1 FOOT 

[CALE: 1 INC! = 301 FEET I ~·· 
300' 0' 150' 300' 

PROPOSED STONE 
CONSTRUCTION 
ENTRANCE 

[[]] 
PROPOSED CONSTRUCTION 
ACCESS ROUTE 

//_7_ PROPOSED STAGING AND 
{/ //' STOCKPILE AREA 
I / ,/ 

~ PROPOSED SILT tCJ.I FENCE 

~ PROPOSED TREE/PLANT lLdJJ PROTECTION 

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 ANO SEDlMENT CONTROL HANDBOOK {VESCH, 1992) MlNlMUM 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 STABlLIZE ALL DISTURBED AREAS WITH EROStoN CONTROL MA TTlNG, AS SPECIFIED ON THE 
REPRESENTATIVE CROSS-SECTIONS, PRIOR TO THE COMPLETON 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 
WilH THE NEWLY GRADED SUBSTRATE. SPECtFICA T!ONS 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 ELEVAT10NS SHALL BE CHECKED BY THE ENGINEER AT THE COMPLETION OF EACH WORK ZONE, OR AS NEEDED 
DURING THE CONSTRUCTION PERIOD. 

.. 
,1, 

, ' 

E&S CONTROL PLAN - AREA A 
SCALE: 1 INCH = 60 FEET 

• • 
\ ... 
• 

. ~--

----/ 

E&S CONTROL PLAN - AREA B 
SCALE: 1 INCH = 60 FEET 

PROPOSED CONSTRUCTION ACCESS 
(WITH WATER TANK AND WASHRACK) 

OWNER & CONTRACTOR SHALL COORDINATE PROPOSED 
CONSTRUCTION ACCESS ROUTE AND LAYDOWN AREAS 
WITH OWNER, ENGINEER ANO COUNTY 

\ ... ,. 
\ ... 

•111111111111 II II - II 

CONTOUR INTERVAL= 1 FOOT 
SCALE: 1 INCH= 60 FEET 

I I I I ~ 
O' 30' 60' 

CONTOUR INTERVAL= 1 FOOT 
SCALE: 1 INCH = 60 FEET 

I 1 I 
60' 0' 30' 60' 

z 
j 
a.. 
..J 
0 
a: .... 
z 
0 
0 
1-
z w 
~· 

RE\llSIONS: 

~ 1,'28,()8 ADDED PHASiNG LIMITS PER 
CCUNTY COMMENTS 

'2 MODIFIED F&S NOTE PER 
n 

DRAWN BY· 
DP 

DA1E: 
7/18/07 

SHEET: 
JOB#: 2488 

DESIGNED BY 
DP/'vi!BD 

CHECKED BY 
TVll'C1VIDB 
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EROSION AND SEDIMENT CONTROL NOTES 
(JAMES CITY COUNTY ENVIRONMENTAL DIVISION) 

THE PURPOSE OF THE EROSION CONTROL MEASURES SHOWN ON 11-IESE PLANS SHALL BE TO PRECLUDE THE TRANSPORT OF ALL 
WATERBORNE SEDIMENTS RE SUL TING FROM CONSTRUCTION ACTIVITIES FROM ENTERING ONTO ADJACENT PROPERTIES OR ST A TE 
WATERS. IF FIElO INSPECTION REYEALS THE. INAOEOUACY QF THE PW\N TQ CONFINE. SEO!MENT TO THE PROJECT SITE, AL!. 
APPROPRIATE MODIFICATIONS WILL BE MADE TO CORRECT ANY PLAN DEFICIENCIES. IN ADDITION TO THESE NOTES, ALL 
PROVISIONS OF THE VIRGINIA EROSION ANO SEOIMENT CONTROL REGULATIONS SHALL APPLY TO THIS PROJECT. 

1 . ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INST ALL ED AND MA!NTA!NEO IN ACCORDANCE WITH THE VIRGINIA 
EROSION AND SEDIMENT CONTROL HANDBOOK 3RD ED/7JON 1992. THE CONTRACTOR SHALL BE THOROUGHLY FAMILIAR WITH ALL 
APPLICABLE MEASURES CONTAINED THEREIN THAT MAY SE PERTINENTTOllilS PROJECT, INCLUOING 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 ADDITTON 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 BYTI;EVJRGINIA DEPARTMENTOF CONSERVATION AND IS DEFINED ASTI;E 
PERSON lN CHARGE OF ANO RESPONSIBLE FOR CARRYING OUT THE L.A.ND-D!S1URBING ACllVITY. PERMITS OR PLANS WITHOUTTH!S 
INFORMAllON 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 llME OF PLAN APPROVAL AND THE SCHEDULED 
PRECONSTRUCTION MEETING, THE ENVIRONMENT AL DIVISION SHALL BE INFORMED OF THE CHANGE, !N WRITING, 24-HOURS IN 
ADVANCE OF Tl-IE PRECONSmUCTION 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 PREGONSTRUCllON MEETING. THE 
DESIGNATED RESPONSIBLE LAND-DISTURBER JS REQUIRED TO ATTEND THE PRECONSTRUCTlON MEETING FOR THE PROJECT. 

4. ALL PO'iNTS OF CONSTRUCTION iNGRESS AND EGRESS SHALL BE 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 TI-lOROUGHL Y CLEANED AT THE END OF EACH DAY (STD & 
SPEC 3.02). 

5. SEDIMENT BASINS AND IBAPS (STD & SPEC 3.13 AND 3. 14), PERIMETER DIKES (STD & SPEC 3.09 AND 3.12), SEDIMENT RL TER 
BARRIERS{STO. & SPEC3.05) 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 INSTALLA..110N. 
PERIODIC INSPECTJONS OF THE EROSION CONTROL MEASURES BY THE OWNER OR OVl/NERS REPRESENTATIVES SHALL BE MADE TO 
ASSESS TI--IEIR CONDITION. ANY NECESSARY MAINTENANCE OF THE MEASURES SHALL BE ACCOMPLISHED !MMEDIA TEL Y AND 
SHALL INCLUDE THE REPA~R OF MEASURES DAMAGED BY ANY SUBCONTFtACTOR 11\!CLUDING THOSE OF 1'HE 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. 3.1 0) AND SLOPE DRAIN (STD. & SPEC. 3.15) SHALL BE INSTALLED PRIOR TO THE END OF 
EACH WORKING DAY. 

7. SEDIMENT CONTROL MEASURES MAY REQUIRE MINOA F!ELD ADJUSTMENTS ATTIME OF CONSTRUCTION TO INSURE Tl-:IElR 
INTENDED PURPOSE IS ACCOMPLISHED. ENVIRONMENTAL DIVISION APPROVAL WJLL BE REQUIRED FOR OTHER DEVIATIONS FROM 
THE APPROVED PLAN. 

8. TI-:IE CON1RACTOR SHALL PLACE SOIL STOCKPILES AT THE LOCATIONS SHOWN ON THE PLAN, SOJL STOCKPILES SHALL BE 
STABILIZED OR PROTECTED W1TH- SEDIMENT TRAPPING MEASURES, OFF-SITE- WASTE--OR BORROW AREAS SHALL BE~ APPROVED BY 
THE ENVIRONMENTAL DIVISION PRIOR TO THE IMPORT OF ANY BORRQW 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 1HE PROJECT. 1HE INSTALLATION OF DRAINAGE FACILITTES SHALL TAKE PRECEDENCE OVER ALL UNDERGROUND 
UTILmES. OUTFALL DITCHES FROM DRAINAGE STRUCTURES SHALL BE STABILIZED JMMEDlATELY AFfER CONSTRUCTION OF THE 
SAME (STD & SPEC-3.18). THIS INCLUDES- INSTALLATION OF EROSION.CONTROL STONE OR.PAVED DrrCHES WHERE REQUIRED. ANY 
DRAINAGE OUTFALLS REQUIRED FOR A STREET MUST BE COMPLETED BEFORE STREET GRADING OR UTILITY !NSTALLA.llON BEGINS. 

i 0. PERMANENT OR TEMPORARY SOIL ST ABIL!ZA TION SHALL BE APPLIED TO DENUDED AREAS WITHIN SEVEN DAYS AFTER FIN.AL 
GRADE JS REACHED ON ANY PORTION OF THE SITE. TEMPORARY SOIL STABILIZA110N 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 LITILITY LINES ARE TO BE OPEN AT 
ONE TIME. FOLLOWING INSTALLATION OF ANY PORTION OF THESE ITEMS, ALL DISTURBED AREAS ARE TO BE IMMEDIATELY 
STABILIZED {I.E., THE SAME DAY). 

i 2. lF DlSTURBEb AREA STABILIZATION IS TO BE ACCOMPLlSHED DURING !HE MONTHS OF DECEMBER, JANUARY OR FEBRUARY, 
STABILIZATION SHALL CONSIST OF MULCHING (STD & SPEC 3.35). SEEDING WILL TI;EN TAKE PLACE AS SOON AS THE SEASON 
PERMITS. 

13. 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 FER11L1ZER (SID & SPEC 3.32). 'fRRlGAT!ON SHALL BE REQUIRED AS NECESSARY TO ENS'UAE ESTABLISHMENT OF 

GRASS COVER 

14. ALL SLOPES STEEPER THAN 3H:1 V SHALL REQUIRE "THE USE OF EROSION CONTROL BLANKETS AND MATTINGS TO AID IN THE 
ESTABLISHMENT OF A VEGETATIVE COVER. INSTALLATION SHALL BE !N ACCORDANCE W!TH STD, & SPEC. 3.35, MULCHING, sm. & 
SPEC. 3.36, SOIL STABILJZAT!ON BLANKETS AND MATTING AND MANUFACWRERS INSTRUCTIONS. NO SLOPES SHALL BE CREATED 
STEEPEA1HAN2H: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 
CONCRETE LINER 1S 1NSTALLED. 

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

18. TEMPORARY EROSION CONTROL MEASURES SUCH AS SILT FENCE ARE NOTTO BE REMOVED UNTIL ALL DISTURBED AREAS ARE 
STABIUZEO. TRAPPED SEDIMENT SHALL BE SPREAD, SEEDED AND MULCHED: A-FTER11-IE PROJECT AND STABfLIZA.TION IS 
COMPLETE, ALL EROSION' AND SEDIMENT"CONTROL MEASURES-SHALL BE' REMOVED WITH!N.30 DAYS. 

19. NO SEDIMENT TRAP OR SEDIMENT BASIN SHALL BE REMOVED UNllL A) AT LEAST 75 PERCENT OF lliE LOTS WITHIN THE 
DRAINAGE AREA TO THE TRAP OR BASIN HAVE BEEN SOLD TO A THJRD PARTY (UNRELATED TO THE DEVELOPER) FOR THE 
CONSTRUCTION OF HOMES AND/OR B) 60 PERCENT OF THE SINGLE FAMILY LOTS WITHIN 11-IE DRAINAGE AREA TO THE TRAP OR 
BASIN HAVE BEEN COMPLETED AND 11-IE SOIL STA81UZED. A BULK .SALE OF Tl-IE LOTS TO ANOTHER BUILDER DOES NOT SATISFY 
THIS PROVISION. SEDIMENT TRAPS AND SEDIMENT BASINS SHALL NOT BE REMOVED-WITHOUT THE EXPRESS AUTHORIZATION OF 
TI-lE JAMES CITY COUNTY ENVIRONMENTAL DIVISION. 

20. RECORD DRAWINGS (AS-BUILTS) AND CONSTRUCTION CERTIFICATIONS ARE BOTH REQUIRED FOR NEWLY CONSTRUCTED OR 
MODIFIED STORMWATER MANAGEMENTJBMP FACILITIES. CERTIFICATION ACTIVmES SHALL BE ADEQUATELY COORDINATED AND 
PERFORMED BEFORE, DURING AND FOLLOW.ING: CONSTRUCTION· lN· ACCORDANCE WITH THE- CURRENT VERSION OF THE-JAMES CITY 
COUNn' ENVJRONMENTAL DIVISION; STORMWATER·MANAGEMENT/BMP FACILmES, RECORD DRAWING- AND· CONSTRUCTION 
CERTIFICATION, STANDARD FORMS & INSTRUCTIONS. 

21. DESIGN AND CONSTRUCTION OF PRIVATE-T'fPE SITE DRAINAGE SYSTEMS OUTSIDE VDOT RIGHTS-OF-WAY SHALL BE 
PERFORMED IN ACCORDANCE WITH THE CURRENT VERSION OF THE JAMES CITY COUNTY ENVRONMENTAL DMSION, STORMWATER 
DRAINAGE CONVEYANCE SYSTEMS {NON-BMP RELATED), GENERAL DESIGN AND CONSTRUCTION GUJDEUNES. 

_j 
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FILTER CLOTH 
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(DOWNSTREAM VIEW) 
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EROSION AND SEDIMENT CONTROL NOTES 
1. THE PURPOSE OF THE EROSION CONTROL MEASl_JRE:$ $HQWN QN THESE PLANS SHALL BE TO PRECLUDE THE TRANSPORT OF 
ALL WATERBORNE SEDIMENTS RESULTING FROM CONSTRUCTION ACTlVmES AND ENTERING ONTO ADJACENT PROPERTIES OR 
ST A TE WATERS. IF F!ELD INSPECTION REVEALS THE INADEQUACY OF THE PLAN TO CON Fl NE SEDIMENT TO THE PROJECT SITE, 
APPROPRIATE MODIFICATIONS SHALL BE MADE TO CORRECT ANY PLAN DEFICIENCIES. lN ADDITION TO THESE NOTES, ALL 
PROVISIONS OF THE VIRGINIA EROSION AND SEDIMENT CONTROL REGULAllON SHALL APPLY TO TH!S PROJECT. 

2. WHERE CONSTRUCTION VEHICLE ACCESS ROUTES INTERSECT PAVED PUBLIC ROADS, A TEMPORARY STONE CONSTRUCTION 
ENTRANCE WILL BE CONSTRUCTED IN A LOCATION TO BE DETERMJNED BY THE OWNER. WHERE SEDIMENT IS TRANSPORTED ONTO 
A PUBLIC ROAD SURFACE, THE ROAD SHALL BE CLEANED THOROUGHLY ATTHE END OF EACH DAY. SEDIMENT SHALL BE REMOVED 
f'ROM 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 EDlllON, 1992. 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 PERTAJNtNG TO WORKING -IN, OR GROSSING, A LIVE WATERCOURSE 
SHALL BE MET. 

5. PERIODIC INSPECTIONS OF ALL EROSION CONTROL MEASURES SHALL BE MADE BY TI;E CONTRACTOR TO ASSESS THEIR 
CONDlllON. THIS INCLUDES INSPECllON AFTER EVERY ERODIBLE RAINFALL EVENT AND THE REPAIR OF MEASURES DAMAGED BY 
SUB-CONTRACTORS. ANY NECESSARY REPAIRS OR CLEAN UP TO JV1A!NTAIN THE EFFECTIVENESS OF THE EROSION CONTROL 
DEVICES SHALL BE MADE !MMEDIATEL y_ 

6. SEDIMENT CONTROL MEASURES MAY REQUIRE MINOR FIELD ADJUSTIVENTS AT THE llME 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 tNST ALLAT!ON OF ANY ADDITIONAL EROSION CONTROL MEASURES NECESSARY TO 
PREVENT EROSION _AND. SEDJMENTATlON AS. DETERMINED. BY THE JAMES CITY COUNTY ENVIRONMENTAL ENGINEERING 
DEPARTIVENT. 

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. TI;E CONTRACTOR SHALL PLACE EXCESS MATERIAL WITHIN lliETEMPORARY STOCKPILE AREAS. ALL STOCKPILE ACTIVITIES ARE 
TO BE APPROVED BY OWNER. 

10. PERMANENT OR TE!'v1PORAAY SO!L STABILIZATION MUST BE APPLIED TO ALL DENUDED AREAS WITHIN 1 DAY AFTER FINAL 
GRADE IS REACHED ON ANY PORTION OF THE SITE. SOIL STABILIZAllON 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 STABILIZAllON MEASURES 
1NCLUDE VEGETATNE ESTABL1SH!\itENT-QR MULCHING. 

11. IF DISTURBED AREA STABILIZATION IS TO BE ACCOMPLISHED DURING THE MONTI;S OF DECEMBER, JANUARY, OR FEBRUARY, 
STABILIZATION SHALL CONSIST OF MULCHING IN ACCORDANCE WITH SPECIFICATION 3.35 OF THE VIRGINIA EROSION AND SEDIMENT 
CONTROL HANDBOOK, 11-llRD EDITTON. SEEDING WILL TI;EN TAKE PLACE AS SOON AS THE SEASON PERMITS. 

12. THE TERM SEEDING, FINAL VEGETATlVE COVER OR.ST AB1LIZATION, ON THIS PLAN SHALL MEAN THE SUCCESSFUL GERMINATION 
AND ESTABLISHMENT OF A STABLE COVER FROM A PROPERLY PREPARED SEEDBED CONTAINING THE SPECIFIED AMOUNTS OF 
SEED AND SOIL AMENDMENTS. 

13. 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 
SEOtMEN-T SHALL BE SPREAD ANO· RESEEDED. 

STRUCTURAL PRACTICES 

1 . UNLESS OTHERWISE INDICATED, ALL VE GET A llVE AND STRUCTURAL EROSION AND SEDIMENT CONTROL PRACTICES SHALL BE 
CONSTRUCTED AND MAINTAINED ACCORDING TO MINlMUM VIRGINIA EROSION-AND SEDIMENT CONTROL STANDARDS ANO 
SPECIFICATIONS-OF THE VIRGINIA EROSION AND- HANDBOOK, THlRD EDmON; 1-992, THE MINIMUM STANDARDS-OF TrrE SEDIMENT 
CONTROL REGULATIONS, LA.TEST EDITION SHALL BE ADHERED TO UNLESS OTHERWISE WAIVED OR APPROVED BY A VARIANCE. 

2. SILT FENCE - sm. & SPEC, 3.05 SILT FENCE SHALL BE INSTALLED AT LOCATIONS !NORDER TO INTERCEPT AND DETAIN SMALL 
AMOUNTS OF SEDIMENT FROM THE DISTURBED AREAS DURING CONSTRUCllON OPERATIONS. 

3, TREE/PLANT PROTECTION - sm. &.SPEC, 3.38.TREE PROTECTl.ON MEASURES SHALL BE EMPLOYED_ AS NEEDED_ TO ,PRESERVE 
EXISTING LEAST TRILLIUM PLANT COMMUNITIES BY PROTECllNG 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 MANINERlliATNATURAL 
DRAINAGE WILL NOT BE OBSTRUCTED AND NO OFF-SITE SEDIMENT DAMAGE WILL RESULT 

MAINTENANCE PRACTICES 

IN GENERAL, ALL EROSION AND SEDIMENT CONTROL MEASURES WILL BE CHECKED DAILY AND AFTER EACH SIGNIFICANT RAINFALL 
BY·THE CONTRACTOR. iHE FOLLOWING ITEMS wtLLBE ·CHECKED JN PARTICULAR: 

1. SILT FENCES SHALL BE INSPECTED IMMEDIATELY AFTER EACH RAINFALL ANO 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 TI;E EXISTING GRADE, PREPARED 
ANO SEEDED. 

2. THE TEMPORARY STONE CONSTRUCTION ENTRANCE SHALL AND CONSTRUCTION ROAD ST ABILJZA TlON BE MAINT A!NED IN A 
CONDlllON 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 VEHJCLES ONTO ROADWAYS OR INTO STORMD.RAlNS.MUST BE REMOVED. IMMEDJATELY. THE USE OF WA1ER 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 ACTIVITTES THE FOLLOWING REQUIREMENTS SHALL BE MET; 
- A LANP. DISTURBING P~RMIT MUST 6E OfilAINED FROM JAMES CITY CQLJNTY. 
- A VSMP PERMIT MUST BE OBTAINED THROUGH THE DEPARTMENT OF CONSERVATION ANO RECREA110N. 
-A PRE-CONSTRUCllON MEETING MUST BE HELD, INCLUDING ALL RELEVANT AGENCY, CONTRACTOR AND ENGINEERING 
PERSONNEL. 

TOE IN TOP 6" (MIN.) DEEP. REINFORCE WITH DEAD 
STOUT STAKES (2' SPACING) AND BACKFILL 

/0.5 FEET. M. !NIM .. LIM. OVERLAP WITH UPSTREA.. M 
/, FABRIC ON TOP OF DOWNSTREAM FABRIC (TYP) 
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TOP OF BANK 

BANKFULL 

INNER BERM 

WATER SURFACE ELEVATION 
LIVE STAKES 
RANDOMLY SPACED 
ON 3 FOOT CENTERS 

DETAIL LIVE STAKE AND MATTING INSTALLATION 
NTS 

SHALLOW 
SLOPE 

WHERE THERE JSA BERM AT TiiE TOP OF THE SLOPE, 
BRING. THE MATERIAL OVER THE BERM ANO ANCHOR JT 
BEHIND THE BEAM. 

STEEP 
SLOPE 

ON SHALLOW SLOPES, STRIPS OF 
NETTING "PROTECTIVE ·COVERINGS 
MAY BE APPLIED ACROSS 
THE SLOPE. 

ON STEEP SLOPES, APPLY 
PROTECTNE COVERING PARALLEL 
TO THE DIRECTION OF FLOW 
AND-ANCHOR SECURELY-

BRING MATERIAL DOWN TO A LEVEL AREA BEFORE 
TEAMINAllNG THE INSTALLATION. TUAN THE END 
UNDER 4" AND STAPLE AT 12" INTEfl.VALS. 

{)( 

IN DITCHES, APPLY PROTECTIVE COVERING 
-PARALLEL TO THE DIRECTION OF FLOW. 
USE CHECK SLOTS AS REQUIRED. AVOID 
JOINING MATERIAL IN THE CENTER OF 
THE DITCH IF AT ALL POSSIBLE. 

DETAIL E & S CONTROL 

)( ><f 

BLANKET INSTALLATION 

CONSTRUCTION OF A"S\L T FENCE 

(WITHOUT WIRE SUPPORD 

1 _ SET TiiE STAKES. 2. EXCAVATE.A 4".x4" TRENGH­
UPSLOPE ALONG THE LINE OF 
STAKES. 

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

4. BACKFJLLAND COMPACT 
THE EXCAVATED SOIL. 

SHEET FLOW JNSTALLA.TION 
(PERSPECTIVE VIEW) 

POINTS A SHOULD BE HIGHER THAN POINT 8. 
DRAINAGEWAY !NSTALLA.TION 

(FRONT EL£VATION) 

SILT FENCE 

ANY SLOPES STEEPER TI-JAN 3:1 @ 
FINAL CONSTRUCTION MUST 
RECEIVE 700G/FV12 COIA MATTING 

NTS 

NTS 

Iii/I 

SIDE ELEVATION 

70'MIN. T i-------------A 

I 
12' M!N.. 

\/DOT#1 B --....._ POSfTrv'E DRAINAGE 
TO SEDltv'IENT 
TRAPPJNG DEVICE COURSEAGGREGAlE 

* MUST EXTEND FULL WID1H 
OF JJ\!GRESS AND EGRESS 
OPERA.TION PLAN VIEW 

12'MtN. 

FIL TEA CLOTH 
SECTION A-A 

1--------fFr--------< 

10'MlN. 

_J_ 

I 

EXJSTNG 
PAVEMENT 

3" MIN. 

3"MIN. 

SOURCE: ADAPTED FROM 1983 MARYLAND STANDARDS FOR SOIL 
EROSION AND SEDiMENT CONTROL, AND Va. DSWC. 

DETAIL: TEMPORARY STONE 
CONSTRUCTION ENTRANCE 

approved PlANVIEW 

stream 

NTS 

~ering device r diversion pumps 

'~/~~e 
A. ·· .. · .. · .· /;-

flow 
___s--

"° LlJ ff! L d(~) flow 
intake hose · ___...r-

clean water dike ~~ Lsump-hole 
sediment dike 
or check dam 

--cc .. CC·.-· ~~~~·"""-rc-~c-c--~~-;--C--C=J'; . · . QI pool 
·_ · '· (12' to 18" deep 

work area - 2' dia) 
pumps should discharge length not to exceed · 
onto a stable velocrty that which can be 
dissipator ma-de of rip rap completed in one day 
or sandbags 

NOT"ES: 

SECTION A-A 

~ous sheeting 

work area 

'fk._'(,,'/; ,. ,_ I .'t\_ / 

cross section of sandbag dike 

REVISED NOVEMBER 20DU 
PAGE1.2-S 

base flow + 1 foot 
(2 toot minimum) 

1 . SET UP PUMP AND HOSE AS SHOVll'N. OR USE OTHER PRACTJCPJ... AL~llVES. 
PUMP SHOULD HAVE TWICE THE PUMPING CAPACITY OF ANTiaPATED FL0\11/. 

2. AU. iNTAKE HOSES \NILL BE SCREENED. 

3. rn8W.AN1l.E DOW'NS1REAM- DAM, 1HEN UPSTREAM DAM_ KEEP PUMP RUNMNG-TO 
MAlNTAIN_STREP.M R_QW_ 

8 DETAIL : PUMP AROUND PRACTICE 

VDOT EC-2 MAT11NG (TYP) 
ON OY-i::RBANKS AND FLOODPLJ\JN 

NTS 

-j 3FTMIN i----- BANKFULL WIDTH 3FTMIN f-
~/!F~--~-------::-----:=-----=-_:------~--·-----·---·--==~·-

VDOT EC-2 MATTING (TY: 7·· ----·--- l ~~ ;-·-----· 

ON OVERBANKS AND FLOOOPLA..IN "\ 00% CO!R 700G/!v12 MATTING 

8 TYPICAL MATTING DETAIL 
NTS 

REVISIONS: 
DATE: 

1 /2&08 ADDBJ .JAl\llE:S C-fl'! COUNTY'S 
E&S NOTES 

DP.AWN BY: DESIGNED BY: 
..(VVR JWR/DNC 

DATE· CHECKED BY· 
7Ji8!07 TINC/IJIJDB 

SHEET: 1 7 
JOB#-: 2488 



CJ s 
0 
co 
0 

I 
0 
N 

I 
N 
(/) 
c 
(I) 

0... 
c 
0 

:;:::; 
0 
2 
ti 
c 
0 
0 
c 
0 
~· 
a:l 
+-' c 
(I) 

0... 
c 
a:l cr; 
..c 
5 
0 
0... 
1i) 
0 

I 
0 
N 

I 
C\l 
(f) 
c 
(I) 

0... 
"D 
QJ 

~ 
..c 
0... 

a:l 
c 

i..L 
1ii 
c 
a:l 

0... 
c 
0 

0 
:J 
'-
ti c 
0 
0 
r: 
0 

~ 
~ 
QJ 
rI 

E 
a:l 
~ ....., 

Cf) 

r: 
0 

:;:::; 
a:l ....., 
c 
a:l 

0... 
c 
a:l cr; 
..c 
5 
0 

0... 

BURIED LOG 

/ 

FILTER FABRIC 

BURY LOG 
3 ' lvllNIMUM INlD 
STREAM BANK 

STAINLESS STEEL 
TIE STRAPS 

SECTION A-A' 

HEADER LOG 

STREAM BE 
ELEVATION 

BUR!EDLOG 
3'MINIMUM 

BACK FILLED WITH VOOT 
CLASS A1 RIPRAP 

FILTER FABRIC 

HEADER LOG 

EDGE OF WATER FOOTER LOG 

PLAN VIEW 

SECTION 8-8' 
NOTES: 
1. FILTER FABRIC SHALL SE PLACED ON THE UPSTREAM SIDE OF THE STRUCTURE 1 /4 DJAMETER FROM THE TOP OF THE LOG 
2. FILTER FABRIC SHALL BE NAILED ON 12 !NCH CENTERS 
3. FILTER FABRIC.SHALL BE BACK FILLED WITH N0.57 STONE 
4. FILTER FABRIC SHALL BE BURIED JN THE BOTTOM OF THE CHANNEL AND SHALL BE PLACED THE ENTIRE LENGTH OF THE STRUCTURE 
5. STAlNLESS STEEL 11E 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 314" WIDTH. AND .03' THICK. STRAPPING SHALL BE TENSIONED WITH A PUSH BAR TENSIONER 

(OR COMPARABLE) TAVf WITH THE LOGS. STRAPS SHALL BE SEALED WITH OVERLAPS SEAL AND A REGULAR DUTY STRAP SEALER {OR COMPARABLE) 

8 DETAl.L .: LOG DEFLECTOR 

BACK FILLED WITH #2 AGGREGATE 

FILTER FABRIC 

BUNDLE CUTTINGS (TYP) 

LOG ANGLED AS SHOWN 
ON PLANS 

FOOTER LOG 

3" LOW Fl OW NOTCH 

PLAN VIEW 

STAINLESS STER. 
TIESTRAP.$ 

SECTION A-A' 

BANKFULL 

8 DETAIL : LOG SILL (CONSTRUCTION DETAIL) 

SNOW FENCE 

BOARD FENCE 

NTS 

NOTES: 
1. LOG SILL LOGS SHALL BE OF A HARDWOOD SPECIES, AND SHALL BE AT LEAST 

24' JN 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 TI-JE SILL 
ON BOTH THE LEFT AND H.!GHT . .BANKS 

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

5. llE STRAPS SHALL BE STAINLESS STEEL \IVITH A MINIMUM 3/4' WtDTI-l, .03' 
THICK. STRAPPING SHALL BE TENSIONED WITH A PUSH BAR TENSIONER (OR 
COMPARABLE} TAUT WITH THE LOGS. STRAPS SHALL BE SEALED WITH 
OVERLAP SEALS ANO A REGULAR DUTY STRAP SEALER (OR COMPARABLE) 

6. LENGTH OF LOG SHALL BE A MINJMUM OF 3' BEYOND BANKFULL. 

BACK Au..EO WITH -#2 AGGREGATE 
FIL TEA FABRIC 

HEADEALOO 

FOOTER LOG 

SECTION B-8' 

NTS 

CORO FENCE 

8DETAIL 

CORRECT METHODS OFTREEFENCING 

TREE/PLANT PROTECTION 
NTS 

ROOT WAP TRi.,JNK . 
18-24" DIAMETER MIN 

COMPACTED FILL 

CLASS Jt RIP RAP 
ABOVE ROOTWAD 

BANKFULL 

ROOlWAD TRUNK DRIVEN INTO 
BANK MINIMUM OF 12 FEET. SECURED 

~ 
,/"WITH DUCKBILL ANCHORS (MIN OF 2, 

""· _,/' SEE SPECIF/CATIONS) 

~~ f\ 
'I\ -~\, .. 
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8DETAIL ROOT WAD 

STREAM FLOW 

A 

I 
A.OW 

NTS 

NEW CHANNEL 
ALIGNMENT 

E»STING CHANNEi.. 
-TO BE PLUGGED--­
(DETAIL A) 

0 TYPICAL PLAN VIEW 

2FT 

PROPOSED STREAMBANK RE$"f0RATION PLAN: 

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE FOLLOWING CONSTRUCTION SEQUENCE: 

1. ALL CONSTRUCTION WILL OCCUR FROM UPSTREAM TO DOWNSTREAM_ 
2. INSTALL TREE PROTECTION AROUND LEAST TR!LLIUM AND FLAG CLEARING AND GRADING LIMITS. 
3. CLEAR THE CORRIDOR OF THE PHASE BEING CONSTRUCTED, STOCKPlLE BOLTS ONS!TE FOR USE WITHIN INSTREAM STRUCTURES. 
4. INSTALL EROSION AND SEDIMENT CONTROL MEASURES JN ACCORDANCE WITH THE VIRGINIA EROSION AND SEDlMENT CONTROL HANDBOOK AND THE PROCEDURE OUTIJNED ON SHEEf 16. 
5. CONSTRUCTION ACCESS, AND THE CONSTRUCTION STAGING/ STOCKPILE AREAS SHALL BE COORDINATED BY OWNER, ENGINEER AND COUNTY. 
6. INSTALL CHECK DAMS AND PUMP FOR ""PUMP AROUND PRACTICE". 
7. CONTRACTOR TO STRIP TOPSOIL, ROUGH GRADE AND REMOVE UNSUITABLE$. EXCESS SPOIL MATERIAL SHALL BE STOCKP!LED ANO FORMED INTO LANDSCAPE BERM, AS SHO-WN ON SHEET 188. 
8. FINE GRADE TO PLAN, INSTALL SlRUCTIJRES ON WORK SEGMENT AND REPLACE TOPSOIL. 
9. THE CONTRACTOR SHALL PERMANENTLY STABILIZE THE O!STURBED AREAS WITH THE STREAM RESTORATlON MIX !N ACCORDANCE VVlTH THE SEEDING SPECJFJOATIONS SHO\VN ON SHEET 19. 
EROSION CONTROL MATilNG ANO SEEDING SHALL BE APPLIED JN SENSITIVE AREAS AS 10'0 HEREIN. 
10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTENANCE OF SEEDED AREAS UNTIL A FINAL REVIEW HAS BEEN COMPLETED BY THE ENGlt.JEER. 
11. THE ENGINEER SHALL PERFORM A FINAL SITE INSPECTION. ALL COMMENTS RECEIVED BY THE CONTRACTOR SHA.LL BE ADDRESSED PRIOR TO THE COMMENCEMENT OF CLEA..N-UP ACTIVmES. 
12 .. CONTRACTOR SHALL COMMENCE WITH THE FINAL CLEAN-UP OF THE PROJECT SITE, AND DEMOBILIZATION TASKS. 

GENERAL NOTES: 
1. THE CONTRACTDA· SHALL BE RESPONSIBLE FOR DETERMJNING THE EXACT LOCATIONS OF ALL EXISTING UTILITIES WITHIN Tt-iE- PROJECT AREA PRIOR TO COMMENCE.\.1ENT OF 
CONSTRUCTION OPERATIONS, AND MUST CONTACT MISS LITILITY PRIOR TO TI-IE COMMENCEMENT OF ANY CONSTRUCTION ACTIVmES .. 
2. THE CONTRACTOR SHALL CONSTRUCT AND MAINTAIN A CONSTRUCTION ST AGING/ STOCKPILE AREA AS APPROVED BY THE SrTES ENGINEER. LOCATION OF THIS AREA SHALL BE 
COORDINATED BETWEEN THE CONTRACTOR AND OWNER (OR REPRESENTATIVE). 
3. THE CONTRACTOR tS RESPONSIBLE FOR LAYOUT ANO STAKE-OUT OF ALL WORK COVERED UNDER THESE PLANS. 
4. ALL CONSTRUCTION AND DEMOLmoN ACTIVITIES ASSOCIATED WITH THIS PROJECT SHALL BE ACCOMPLISHED !N SUCH A MANNER THAT CONSTRUCTION AND/OR WASTE MATERIALS DO NOT 
ENTER STATE WATERS. 

ACCESS 
1 . ACCESS SHALL BE APPROVED BY THE OWNER PRIOR TO CONSTRUCTlON ACTIVmES. 

MAINTENANCE OF THE PAO.JECl- SITE 
1 . THE CONTRACTOR SHALL REMOVE ALL TRASH AND DEBRIS FROM THE SITE ON A DAILY BASIS AND DISPOSE OF OFF-SrTE IN ACCORDANCE \VITH ALL LOCAL AND STATE LAWS AND REGULATIONS. 
2. ALL EQUIPMENT AND SUPPLIES SHALL BE STORED WITHIN THE CONSTRUCTION ST AGING AREA WH!LE CONSTRUCTION ACTIVmES HAVE CEASED FOR TH.E DAY. 
3. THE CONTRACTOR SHALL PROVIDE ALL PROTECTION MEASURES AND DEVICES NECESSARY TO PROTECT THE PROPER1Y, ADJACENT PROPERTY, THE PUBLIC, E/\.1PLOYEES , AND THE GENERAL PROJECT 
DURING THE DURATION OF THE PROJECT AND COMPLY WITH ALL APPLICABLE FEDERAL, STATE AND LOCAL REGULATIONS. 
4. ALL EXISTING SITE IMPROVEMENTS TO REMAIN SHALL BE PROTECTED FROM DAMAGE. ANY DAMAGE CAUSED BY THE CONTRACTOR DURING CONSTRUCTION OPERATIONS UNDER THIS CONTRACT 
SHALL BE REPAIRED OR REPLACED BY THE CONTRACTOR AT HIS OWN EXPENSE. 
5. THE CONTRACTOR !S AWARE THATTHE PROJECT SITE IS LOCATED WITHIN THE FLOODPLAIN OF AN UNNAMED TRIBLITARY 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 L IMITS NECESSARY TO FACILiTA1E EARTI-IWORK ACTIVITIES. 
2. ALL WOODY VEGETATION REMOVED FROM THE SITE SUITABLE FOR STRUCTURE USE (LOG SILLS, DEFLECTORS AND ROOT WADS) SH.ALL BE STOCKPILED ONSITE FQR FUTIJRE PROJECT USE. ALL 
ADDmONAL MATERIAL WILL BE CHIPPED AND STOCKPILED ON-SITE FOR SUBSEQUENT USE BY THE CONTRACTOR FOR ORGANIC MAlTER (OR MULCH) V\lfTHIN 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 B'Y THE CONTRACTOR. 
4. ALL TRASH ANO OTHER ON-SITE DEBRIS SHALL B E- HAULED ANO DISPOSED OF OFF-SfTE BY THE CONTRACTOR. 
5. ALL OFF-SITE DISPOSAL METHODS USED BY THE CONTRACTOR SHALL BE IN ACCORDANCE WITH ALL LOCAL AND STATE LA.\/'1/S AND REGULA.TIONS. ANY NECESSARY PERM!TS Sl-iALL. BE OBTAINED BY 
THE CONTRACTOR AT HIS EXPENSE. 

EARTHWORKS . 
1. TI-IE CONTRACTOR SHALL PERFORM ALL ROUGH AND FINE GRADING EARTHWORK OPERATIONS IN ACCORDANCE WITl-1 PROPOSED GRADES AND TECHNICAL SPECIF!CATJONS, AS SHOWN HEREIN. 
2. THE CONTRACTOR SHALL STRIP, STOCKPILE, ANO REPLACE 6 INCHES OF TOPSOIL PR!OR TO ACHIEVING FINAL DESIGN ELEVATION. 
3. ALL ROUGH· AND FINE GRADING OPERATIONS SHALL BE ACCOMPLISHED UTl\.JZING A LASER LEVEL. 
4. FINAL GRADES SHALL BE APPROVED BY THE ENGINEER. 

GEO TECHNICAL 
1. THE SELECTED CONTRACTOR SHALL OBTAIN AND BE FAMILIAR WITH THE FULL SUBSURFACE INVESTlGATION ANO GEOTECHNICAL ENGINEERING REPORT (PREPARED BY GET SOLUTIONS). ALL 
RECOMMENDATIONS CONTAINED THEREIN SHALL BE FOLLOWED. 
2. IN THE NEW STREAM CHANNEL LOCATION, ALL AREAS OF ORGANIC SILT (OL) OR OTHER UNSUITABLE MATERIAL MUST BE REMOVED 1D AT LEAST 3 FEET BEYOND THE CHANNEL LIMITS, 
3. ALL CUT AND FILL SLOPES SHOULD BE 2:1 (H:V) OR FLA1TER. 
4. ALL FILL AREAS SHOWN ON PLAN SHALL EMPLOY SUITABLE ENGINEERED FILL ANO FOLLOW PROPER PLACEMENT PROCEDURES AND SPECJRCATIONS. 
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. 
6 . CONTRACTOR IS RESPONSIBLE FOR DETERMINING GROUNDWATER LEVELS AT THE TIME OF CONSTRUCTlON ANO FOR PROVIDING SUFRCIENT DEWATERING TO COMPLETE ALL EARTHWORKS 
OPERATIONS DURING CONSTRUCTION. SOILS SHALL NOT BE PLACED AND COMPACTED IN EXCESSIVELY WET CONDffiONS. 
7. THE CONTRACTOR IS SOLELY RESPONSIBLE FOR DESIGNING AND CONSTRUCTING ST ABLE TE.MPORARY EXCAVATIONS AND FOR FOLLOWING ALL LOCAL ST ATE AND FEDERAL (OSHA) GUIDELINES. 

FINE GRADING 
1. ALL FINE GRADING SHALL BE ACCOMPLISHED BY THE CONTRACTOR UTILIZING A LASER LEVEL. 
2. FINAL GRADES SHALL BE APPROVED BY THE ENGINEER PRIOR TO SEEDING AND STABILIZATION. 
3. THE CONTRACTOR SHALL PROTECT NEWLY GRADED AREAS FROM CONSTRUCTION TRAFFIC, EROSION, AND SETT1£MENTS THAT MAY OCCUR. 
4. THE CONTRACTOR SHALL REPAIR AND REESTABLISH ANY DAMAGED AREAS TO FINAL GRADE AREAS AT NO ADDITIONAL EXPENSE TO THE OWNER. 
5. THE ENGINEER WILL CONDUCT A SITE INSPECTION AT THE COMPLETION OF FINE GRADING AND NOTlFY TI-IE COf\ITRA.CTOR OF ACCEPTANCE PRIOR TO THE COMMENCEMENT OF SEEDBED PREPARA. llON 
AND SEEDING OPERATIONS. 

SEEDBED PREPARATION 
1. IMMEDlATELY FOLLOWING THE FINAL COMPLETION AND ACCEPTANCE OF FINE GRADING ACTIVffiES, 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 MANUFACTIJRER. 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 
T' SEEDING OPERATIONS SHALL IMMEDIATELY FOLLOW SEEDBED PREPARATION . 
2. 'THE STABILIZATION SEED MIX SHALL BE APPLJED TO ALL DISTURBED AREAS PER THE RATES AND SEED MIX SPEC!RCATIONS SHOWN ON THIS SHEET~ 
3. CONTRACTOR SHALL NOT PERFORM SEEDING APPLICATION WHEN THE SOIL IS FROZEN. 
4 . SEEDED AREAS SHALL BE INSPECTED BY'TH-E ,DES!GNER AT THE COMPLETION OF THE SEEDING OPEAATlONS AND ACCEPTED SUBJECT TO COl'vt?LlA.NCE WITH SPEClFIED MATERIALS AND tNSTALLATION 
REQUIREMENTS. 

LIVE STAKES 
1. THE CONTRACTOR SHALL USE WILLOW (SALIX SP.), ANO DOGWOOD (CORNUS SP.) SPECIES AS "THE LIVE STAKE SOURCE MATERIAL 
2. THE CUTTINGS FOR LIVE STAKES SHAU. BE FRESHLY CUT ANO ALIVE, S!DE BRANCHES REMOVED, AND BARK LEFT INTACT. 
3. THE LIVE ST AKES MUST BE KEPT FRESH AND /\.101ST AFTER BEING CUT TO THE APPROPRIATE LENGTH. 
4. THE LIVE STAKES SHALL BE TAMPED INTO GROUND AT RIGHT ANGLES TO SLOPE AND ANGLED DOWNSTREAM. 
5. THE LIVE STAKES SHALL BE PLANTED WITH A RANDOM TRIANGULAR SPACING OF 2-3'. 
6. LIVE STAKES THAT BECOME SPLIT, STRIP OR ~MUSHROOM" DURING TAMPING SHALL BE REPLACED. 

PROJECT MAINTENANCE 
1. CONTRACTOR SHALL MAINTAIN ALL SEEDED AREAS WITHIN THE PROJECT UMrTS UNTIL FINAL ACCEPTANCE OF TI-IE 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 
COIA 700G/T'v12 ANO EC-2 MATTING (OR EQUIV ALENl) SHALL BE INST ALL ED JN ACCORDANCE Wffii THE VIRGINIA EROSION ANO SEDIMEf\.IT CONTROL 1-iA.NDBOOK, 1992 EDIT JON. 
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COMPACTED SUBGRADE TO 90% 
STANDARD PROCTOR DENSITY 8 DETAIL: MULCH TRAlL SECllON 
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6" WASHED, CRUSHER RUN,FREE OF ORGANICS AND 
SOLUBLE SALTS, OR OTHER CONTAMINANTS 

COMPACTED SUBGRADE TO. 
95% MODIFIED PROCTOR 

ILTER FABRIC 

OET A1L: CRUSHED STONE TRAlL 
(FOOTBRIDGE APPROACH ONLY) 
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RAILING POST; 4' OC 

ASSEMBLED DOUBLE 
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R~§!§TANT §SAM§ 

EROSION CONTROL 
MATTING 

PROPOSED BENCK AT BANKFULL ELEVATION 
(AS SPECIFIED IN CROSS-SECTION) SHAPED 
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STABIL!ZATION SEED MIX 

~ 

BANKFULL 
BENCH UVESTAKES 
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GRADE 
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~ NORMAL WATER LEVEL 
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EROSION CONTROL BLANKET, INSTALLED PER 
MANUFACTURER'S INSTRUCTIONS SEE rl"P!CAL 
DETAILS. e DETAIL : ILLUSTRATIVE CROSS-SECTION 
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DETAIL: BRIDGE DECK AND RAILING SECllON 

3:1 

p­
l 

I 

B ~-
I 
I 

\ 
~--
I 

- 5FT 

I 
---<1 

I 

I 

I 
I 

/TOB 
I 

A 

B 

_J 
I 

c 

NTS 

--~--------- -------------------------------------------·-----------

I----OFT----! 

SECTION A-A' (fYPICAL CHANNEL DIMENSIONS) 

~-------- ---------------------------------------------------~ 

~ . s' 

J-------SFT(MJN)-------J 

SECTION B-B' (APPROACH TO SILL) 

--~-·---------------- ----------------- ------------------------------

., 

J----+S.5FT(MIN} 

1------- 5.S FT (MIN) _____ _, 

· l.:£NJ R:.OW NOTCti 
(TYP41N X21N) 

SECTION C-C' 

3.5 FT (MIN) -t----j 

TYPICAL CHANNEL TRANSITION TO LOGSILL (SEE SHEET 18 FOR LOG SILL CONSTRUCTION DETAIL) 

PROFILE: BRIDGE RAILING AND POST ALIGNMENT 
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@DETAIL: BRIDGE BEAM ASSEMBLY 
18A 

4 X 4 ROT RESISTANT 
RAILING .POST 

2x4ROT 
RESIST ANT TOE RAIL 

M 4' 
SPA ING 

2 x 6x4' ROl~ 
RESIST ANT DECKING 

SECURE DECKING TO 
EACH BEAM WITH 2-8D 

NAILS OR 2-#8 SCREWS 

2 x2AND 2X4ROT 
RESIST ANT RAILING 

2x6ROT 
RESIST 

RAILING COVER 

6" 

'1 
\' 

I' 

I 

1.1 

100 NAIL OR #10 WOOD 
SCREW, STAGGERED IN 2 ROWS 

0 0 

m 
I I I 

. I 

DECKIN l~MITTED I 

.1 
I 
' 

I 

3 PLAN VIEW: BRIDGE RAILING, DECKING AND POST ALIGNMENT 
NTS 18A 

3~' DIA GALVANIZED THRU 
BOLTS WJTH V\/'ASHERS 

0 0 

MAX.~SPACE 
BET\NEEN DECKING 

NTS 

NTS 

NTS 

~ 
c 
ID 
0 

~ 

0 .,. 
N 
N 
ro 

i:j .c 
2 3 !D 
c 
~ ".,. a: 5" E .o"' 
(f) /j) ti) 

~:§i§1..0 
w.-·i:::f 
ID Ql <!I ,-... 
o _."'0 0 

"' E 
"' -:; 
"' :: e u 
" -il 
~ 

"' § 
!'-°S ,@">j- ·= . :,() (I) LL 1Q_ ,. 

REVISIONS: 
OATE! 

l­o w 
"'") 

= 
~-

1~ ADDED BRIOOE LAYOUT 
AND D Al 
REQUEST 

DRAV/NBY: 
DLM)JWR 

DATE: 
7!18.J97 

DESIGNED BY: 
DLIV1/JV1lR/T\'VC 

CHECKEDB'( 
JLOITWCNJDB 

SHEET:18A 
JOS#:24&3 



~ 
\J 

~ m 
(]) 
Q. 
l1l 
0 
rJ) 

\J 
c 
l1l 
_J 

'O 
c 
al 
al 
ro ..--
© 
(]) 
.c 
(f) 

c 
0 

:;:::; 
l1l ..... 
c 
al 
0... 
c 
al ...... 
al 
.c 

~ 
0... 

l1l 
c 
i.L 
c6 
0 

I 
0 
C\l 

I 
C\l 
rJ) 
c 
al 

Q_ 

"O 
(]) 
rJ) 
l1l 
.c 
0... 

al 
c 
i.L 
15 
c 
al 

0... 
c 
0 

:;;:; 
0 
::J 
'­..... 
(fJ 
c 
0 
0 
c 
0 

:;:::; 
(1j 
'-
0 
t.i 
(]) 
a: 
E 
l1l 
~ .... 
(f) 

c 
0 .... 
_gl 
c 
al 

Q_ 

c 
_gl 
al 
.c s 
0 

Q_ 

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. 

NOTE: 
ELEVATION OF BRIDGE !V!AY BE MODIFIED 
IN FIELD BASED ON CONOmONS. 

2 X 6 ROT RESISTANT 
RAIUNG COVER li--·----------20' 

t-1c------ MAX 4' -------! 
ALTERNATE 2 X4 RAILING AND 
2 X 2 RAILING AS SHOWN 

3_," DIA GALVANIZED THAU 
BOLTS WITH WASHERS 
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TOPSOIL FILL 
AND SEED 

ASSEMBLED DOUBLE 
2 X 12X1'6' '13£1'\M 

MINIMUM ELEVA110N OF BOTIOM 
OF BEAM= 4-S:O'MSL 

2 X 12 X 16' BEAMS MUST OVERLAP 
EACH BEAM BY MINIMUM 6'. JOINTS MUST 
NOT OVERLAP AT BEAMJPOST UNION. 

ALL SURFACES 
TO BE FLUSH 

TRAIL TO BE 2' OF 
CRUSHED STONE 

FOR 1 O' OFF OF BRIDGE 

6' CRUSHER RUN 

LANDSCAPE BERM LAYOUT 

PROPOSED FUTURE 
DEVELOPMENT 

FlFil-iJAN LANE 

PROPOSED 
BERM 

~INSET BOX 

INSET BOX: PROPOSED LANDSCAPE BERM 
PROFILE: BRIDGE POST AND RAILING ALIGNMENT 

2'CRUSHED 
STONETRA!L 

'ff' ROUNDED 
EDGE 
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STEEL TENSION TIE, -

IN 3~""' 
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f OR EQUIVAliENT 

' ' 

SIDE VIEW 
ALL SURFACES TO 
BE FLUSH 

2 x 6 x 4' DECKING 

'.o 
! 

"SIMPSON STRdNG-TIE 
SJHTT 14 STEEL TENSION 

~TIE, OR EOU!'J~ENT 

,: 'BEARING P..i:.'6-

MIN3' 

@ DETAIL: BRIDGE END ABUTMENT 
188 

ROT RESISTANT 
ASSEMBLED DOUBLE 
2xi2x16'BEAM 

PROPOSED GRADE 

CLASS 1 RIP RAP 

TOPSOIL FILL 
AND SEED 

HEAVY DUTY 
NON-WOVEN 
GEOTEXTlLE 

NTS 

BRIDGE INSTALLATION NOTES: 

1. ALL LUMBER SHALL BE SOUTHERN PINE, GRADE #2 OR BEDER AND SHALL BE 
PRESSURE TREATED ACQ OR CA-8 IN ACCORDANCE WITH AMERICAN 
WOOD-PRESERVERS ASSOCIATION STANDARDS. ALL LUMBER IN CONTACT WITH THE 
GROUND SHALL BE RATED AS "GROUND-CONTACT." 

2. ALL NAILS SHALL§~ §~ll'lAL 6R ANNULAR 6fi66VE6. 

3. CHEMICALS USED IN PRESSURE TREATMENT METHODS WILL PREMATURELY 
CORRODE STANDARD FASTENERS, HARDWARE, AND FLASHINGS WHEN IN CONTACT 
WITH LUMBER. TO COMBAT CORROSION, THE FOLLOWING IS REQUIRED 

-ALL SCREWS AND NAILS SHALL BE HOT-DIPPED GALVANIZED OR STAINLESS 
STEEL. 

-ALL HARDWARE SHALL BE GALVANIZED WITH 1 .85 OZ/SF OF ZINC (G-185 
COATING) OR SHALL BE STAINLESS STEEL. 

4. ATTACH DECKING TO EACH BEAM wm; 2-80 NAILS OR 2-#8 SCREWS. 

5. CALL MISS UTILITY (1-800-552-700"1) PRIOR TO STARTING WORK ON BRIDGE. 

6. THRU-BOL TS SHALL HAVE A MINIMUM DIAMETER OF ~". PILOT HOLES FOR 
THAU-BOLTS SHALL BE M' TO ij,' IN DIAMETER. THAU-BOLTS MUST BE EQUIPPED WITH 
WASHERS AT THE BOLT HEAD AND NUT. 

7. OPENINGS lN RAILINGS SHALL NOT ALLOW THE PASSAGE OF A 4" DIAMETER SPHERE. 

8. RAILINGS SHALL BE ATTACHED TO RAILING POSTS WITH 1-#8 WOOD SCREW OR 
2-8D SPIRAL SHANK NAILS. 

-9. WOOD PRESERVATIVE SHA-LL BE APPLIED ON ALL NE\>VL Y CUT SURFACES 
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PHASE II ACCESS ONLY 
CONTOUR INTERVAL = 1 FOOT 
SCALE: 1 INCH = 100 FEET 

100' 0' 50' 100' 

___ 
STAGING/ 

STOCKPILE 
AREA 

PROPOSED STREAM RESTORATION PLANTING PLAN 

-..... __ 

COMMON NAME SPECIFICATION INDICATOR REMARKS 

o.57 ACRES+/- o.75 ACRES +!- ivvErLANO STABILIZATION SEED MIX 
Y,/C,.~yX' 5% 5% Juncus effuo"US SOFT RUSH SEED FACW 

Y>s-'?-S>)'.(' 5% Lobelia cardinaHs CARDINAL FLOWER SEED FACW '.:.>y'"':;':S.;<5 6% 
A-:X,"-X-;,c 10% 1o% Elvmus vlrginlcus Vli:l~INIA WILB FWE §EEo fABW- CONTRACTOR SHALL HYDROSEEDTHE 

-~~.0 N ~~~~-Af ,x_ ~v:g 25% 25% Lofiummu!tiflorum ANNUAL RYE SEED AAATEOF30LBS./AC. CONTRACTOR 

:~"x; ~(;~ 15% 15% Leersia oryzoldes RICE CUTGRASS SEED FAG SHALL APPLY GREEN-DYED PAPER 
<) s ~-- GREEN BULRUSH SEED OBL HYOROMULCHATARATEOF1200 98/.A;Y 10% 10% ciri us 3\JVYjlens - 'LBSJAC. 

-~~ 15% 15% Carex vuloinoidea FOX SEDGE SEED OBL 
(\?~Q'5¢;:t----',=5%'---+---',5=.=---1-';c"'a~re~x~lu~n~'d~a""'""'~-----+~s~H~A~L7L~Of,WP,;:S~ED~G""'E----;---~s=E=E0:---"-1r--~o~B~L---i 

0.75ACRES +/- 0.73ACAES +/- UPLAND STABILIZATION SEED MIX 

/,::~'0'.l---"' S"'%:__-l"---"' 5'-"%'---i..;E;::lyrn""'"-us::.,"',;:·"rgfii;niF_;c;,;u:;;s,,,_ ____ _,f-"v~IR?G:;;IN~l::,.Ac,;W""'ILD;:,,:R.;.Y"E~---t---:;;::;;;;;---j'-;F:;;A~C~W~-j 
,·,/,/ // 25% 25% Lolium multiftorum ANNUAL RYE NI CONTRA.CTORSHAW-HYDROSEE:Ji'HE 

'//><,,-,>:> 15% 15% Lespedeza cuneata SERlCEA. LESPEDEZA SEED NJ UPU>.ND STABILIZATION SEED MIXAT 
/'>/,/// Gly . !Ii t FOUL MANNAGRASS SEED OBL ARA~OF"OLBS.~C. CONTRACTOR '/////~ t5% 15% cenas aa SEED FACU sHAL1Lc::APP~YG~N-DYEDPAPER 

.,;-;;:::>;;:~: 10% 10% Rudbeckla hirta BLACK EYED SUSAN HYDROMULCH AT A AATE OF 1200 
//: / .- 'I _ _!1,!!0<!__.j--....!'~°"L-i-::An~d!!ro~pog7oO;';n-""sco~p:!:!an!!u:;s,_ ___ +:\C~A:;M';'P;;;E'fR~U';':TT-',LE~~BL';;U;':E:;S:';T;'.E~M;-f---:s':EED~---t-7;FAi;C;'U"---j LBSJAC. ./ /;<>~,,. 10% 10% Sorghastrum nutans TOMAHAWK INDIAN GRASS SEED UPL 

1.5D ACRES+/- "2.50ACRES +I GENERAL ST ABJLlZATION SEED .MJX 
' . ' RGINIAWILD RYE SEED FACW CONTRACTORSH.ti.LLHYDROSEEDTHE 30% 30% Elyrnus v1rg1n1cus VI GENERAL STABIUZAT10N SEED MIX AT 

30% 30% Lolium multiflorum ANNUAL RYE SEED N! AAATEOF25LBS./AC. CONTRACTOR 

RASS SEED FAC SHALL APPLY GREEN-DYED PAPER 40% 40% Panicum vlrgatum SW IT CHG HYDRO MULCH AT A RATE OF 1200 
1280 L.F_ +/- 1160 L.F. +/- LIVE STAKES LBS./AC. 

SILKY DOGWOOD 3·uVESTAKE FACW PLANTQUANTmESaASEOONA 
..._-.::•:::s':__.i-_..:7.:;7';__1-,;eo;;:;;rn::u;;;s..;am:.:,;;o;;.m;;.u:;mc._ _____ -i-;;,;:;;""'i':-:::ie:-~:=;.;:;.----t-':::':':':'::::":::::""-"'1'"'"":"'::':":'::'::-I ooueLE-"ROVl/.Ofi-L1VE-STAt<t-S, 3.·ffff 

853 773 Salix nigra BL.ACK WILLOW 3' UVE'STAKE FACW+ OFF CENTER. 
!--~+--"'""----1----'""-~i-=::::.:.:.=.::~~~~~~t-="~"-'-'~'-"-~~---ji---~~~~r-~~--i 

245 SQ. FT.+/- JOINT PU\NllNGS 

C SILKY DOGWOOD 3'LlVESTAKE FACW PLANTQUANTTTIESBASEDONCHUTE 
l--'~":_--1--_.::.__-1-.;:;::::o~rn;u~s~a~m;:O;:m;:u;::m.:;_ _____ t-i:;;=;c;:;:;:;:;:,;;:+~~----t--:;:;-~~;;;---t-.Ar"';;v;:-1 AAEAANDADENSITYOF~FEETOFF 

is Salixnigra BLACK WILLOW 3'UVESTAKE FACW+ CENTER. 

120 LF. +/- 20-L.F. +!---- BUNDLE CUTTINGS 

120LF_ 20LF- Salix nigra BLACK WILLOW 12' THICK, 5' MJN FACW+ 10 FEET PER LOGStLL 

1.32ACl'IES +/- 1-48ACRES +/- RIPARIAN BUFFER PLANTS 

<>O~/,/;/l---"26"---+--"'°"----1-A:;:=='-'ru:;bc:ru,::::.m:,_ ______ -+.;,R;;;E;;:D,.;M:;A~P;;:LE=;;-------t:';:;GALL;;;;:;-;;:O:;:N:;;C~O;;;ITT:-;N:;:N;;ER;-1-;Fo;A::;C,,,--; PLANT DENSmES BASED ON 500 t:&:' f';.// 47 52 Acer rubrum RED MAPLE TUBELINGft3AAE ROOT FAC STEMS/ACRE. 
t~~ ~:-:l---'26~---1:-,..;3"',--~Be~tu:,la~nki~ra""""-------t-iR,;;IV"'E""R~Bl~R;'jCH~-----+;-,;;;GALL';;;'~ON~CO:;;ITT:;;N;;;;;NER;;;-t-;oFAC'ff:\iiw'-1 FINALPLANTMATERIAL:. 

\X< // 47 52 Betula nigra RIVER BIRCH TU8EUNG.13ARE ROOT FACW SPECIFICATIONS WILL BE DEPENDENT 

1.&~ /:;.-' 3 3 Betula nigra RIVER BIRCH 1 INCH CALIPER FACW UPON AVAILABILJTY. 

;y.~'/;·1:::::~26~:::~:::~30C::::::jjc~a~~in~u~s~c~ar§o~lin~;an~a!::=:::::::::~~A~M~E~R~IC~A~N~H~OR~N~B~EA~Mf==~R1~GAL~L~O~N~CO~~N!~N~NE~A~~F~A~C~:::~PLAl\.~SSHALL8ELOCATED k°X'5 v~<;J 47 Carninus caroliniana AMERICAN HORNBEAM TUBEUNGJBARE ROOT FAC ACCORDING TO INDICATOR STATUS. i<X>///·1-.....:~--1--_;52"---J."""~""''-"'""'""''-"'------l--'?.'""'~e::;~~~;:;f"---t:'~7'::::~;;;;:7,::;:;;-it--~~--S ·x& ,~/,-;i.__2;::6:..__+-__;3~C:__µc~1e,.t!,!hi.;rawa~lni,!!Oo~lia._ _____ --1~s<iw'if.=EET~;;P~EP~P;;E~R;-B;-;U~S~H~---t-:';:G;;AL~L=ON~CO:;;ITT~N:;;NER:;;'-r'i;F~A;:;C::+:---j 

t~:./~~.;1·==•~7==1=·~'==Ec~1eith~ra~a~1n~•~o~lia~~~===~j·siw~ .. ;EET~~PEIPP~ER~.=B~u~s~H~=~~rue~a~1~NG@"'~A~R~E~BOO~T~~F~AC~+~~ tx';: / ,C 26 30 Fraxinus oenn lvanica GREEN ASH 1 GALLON CONTAINER FACW 
;<'.? /~--: 47 52 Fraxinus nn lvanica GREEN ASH TUSEUNGiBARE ROOT FACW 
<vV- / /'/ 29 TULIP TREE 1 GALLON co•rr"'NEA FACU ':<:. , 26 Lirlodendron tulioifera , .. ,,_.., 

\~~ ::;~'!A't::~·"'7c.-:::.t~:~"s~2::::.tJL~;:,;:n"ooJ,,en~~d~r"o":n't,"1uJ1,,io~ff"e;fr':'a':.:::::::-=,t"'rut4Lof1;;P~TR1'1E"'Ei_-_-:::::::_-:,tr,-;;1U:i";;:;B;;;EUf;;N~G;;'3AJ;;;;-;:;RiE;:_R::_oo~;;:T_,[:{F;;A~ciu~::1 
Q?" >;;/:• t~3t:::j:::~'t:::±~L~iri~od~e~ngd~ro~nttu~lip~r•~er~a~:::::::::=t:~TU~U~P~TR~E~E~:::::::::::::::~'g'~NC~H~CA~U~PE~R~~:t=~F~AgC~U::::=l X\:>:>J 26 29 Liauidambars · ua SWEETGUM .1.-GAt.LONCONTAlNER FAG 

~: //~' 1--'"""'---+--"5"-2 --lf-'=LC';q::.:u:::;d"'a"m"b"'a"'r "'sty""r"a"c;:;:flLI:;:a'----hS'i;Wii,Ei:iETCinG7U'i'M;i;c=.;rrr;;t17"-t1Uu::B;;EU;;N"G;;'SARy;;:";;:R;;OO:;;;T ;--;FC'.Ao:;C~,--1 
~~~~ ;>//l---'2"'6'--f---'2"'9--1-';Q"u"'e"rc"u"'s-':m:::;::;ch;::a"u"'x*'ii -----+iS'<'WiiA':i'MCii;P-1Ci:iHii'E"S;;T;:'NfU;-iT70';,Ao,K,,.T.1 "GA"'LL;;O;:;N;;CO;;;;;N!c-N;;;N;;ER;;-;r--l"FA;;:CWr:;;;--"""I 
'59 0';.~'t----='6"'---f--"52"--+-Q""'ue~rci""'us"':-'m~;ch"""a~ux~iie:-:c:----;-~SW~A~M~P~C;;';;'H~ES~TN~U~T~O-AK~--jrT~U~BE;;U~N~O~:;;;;AR~E~A~OO~T;;-t--;F~A~C~W.-;---i 
v)) , .. >·:/,l---'2"6;__-i-_;29~--+.;iS;!:a~m~bO;u"cu"s"""can"""a"'d"en"'s"';s,_ ___ -HEorl'1'D:FE"R"B'"E;iR;iRYi;------t-;;' "'.;GA:;'LL~O::;N::;CO::::::NT;"N;:;N;;ER;;-1t--j"FA;;'.C;;W~---j ® /;/;, 46 52 Sambucus canadensis ELDERBERRY TUBELINGJEARE ROOT FACW-

TAP 415 OF LENGTH 
INTO GROUND 
ANGLE DOWNSTREAM 

LIVE STAKE CUTTNG 
2-3 FOOT LENGTH 
1 "-2" DIAMETER 

8DETAIL 

' 

. 

-
. 

" 
' 
" 

SQUARED OFF TOP 0 5 TO -
TAKE 2-INCH DIAMETER LIVE S 

INSTALL WITH BUDS 
RIGHT-SIDE UP 

BASAL END SHOULD BE CUT 
LE (30-45 CLEANLY AT AN ANG 
TE INSERTION DEGREE TO FACILITA ) 

INTO SOIL 

LIVE STAKE INSTALLATION 
NTS 

I 

- ..I , I; 
..-

------ /STAGING/ 
/ STOCKPILE 

I AREA 
I 
I 

- --- I 
--- --- --- - ----- -- -- --- -- --

GALVANIZED WIRE GUY 

2" X 2" HARDWOOD STAKE 

rr-'-----ij!'f..::::::==~:ff=-- RUBBER HOSE 

-

REMOVE BURLAP FROM TOP 113 
~---oFBALL 

r-il'---3" SHREDDED. HARDWOOD MULCH 
(ONLY ON LANDSCAPE BERM) 

EARTH SAUCER AROUND TREE 
(ONLY ON LANDSCAPE BERM) 

t;s,ft,ZltJ~_,_.= .. "'c=, .. ,, 

!i 

.. _, 

DETAIL: TREE PLANTING - 1" CALIPER AND LARGER 

NOTES: 
1. PLANTING HOLE SHALL BE OF SUFFICIENT SJZEAS NOT 
TO CRAMP THE ROOTS. 
2. ONE AGRIFOAM FERTILIZER TABLET SHALL BE PLACED 
AT THE BOTTOM OF EACH HOLE. 
3. PLANT1NGHOL'ESHALL BE TAMPED WITH-FOOT TO 
SECURE PLANT MATERIAL !N SOIL. 

NTS 

PLACE TOP OF ROOT BALL AT GRADE 
3~SHREDDED 

HARDWOD MULCH 
PULL MULCH AWAY 
FROM BASE OF PLANT 
(ONLY ON LANDSCAPE 
BERM) 

. · .... 

' :~ i 

BACKFILL wrn----1 MATERIAL REMOVED 
DURING PLANTING PIT EXCAVATION 
AMENDED AS PER SPECIFICATIONS 
(LANDSCAPE BERM ONLY) AND TAMP 
TO PREVENT SEITLEMENT 

LOOSEN ROOT BALL (BUTTERFLY) 
BEFORE PLANllNG !N PLANTJNG PIT 

-,_, ._ 

SIDES AND BOITOMS 
OF PLANTING PIT SHOULD 
BE ROUGHED AND SCARIFIED 

DETAIL : CONTAINER TREE AND SHRUB 
INSTALLATION NTS 

:-. :_::,-·: .. 
' -. -' 

I 

'. 
I 
i_ - ' 

. ~ ' ' . 

NOTES: 4"MIN 

1 . PLANTING HOLE SHALL BE OF SUFFICIENT SIZE AS NOT TO 
CRAMP THE ROOTS. 
2. ONE AGRIFORM FERTILIZER TABLET SHALL BE PLACED AT 
THE BOTTOM OF EACH HOLE 
3. PLANTING HOLE SHALL BE TAMPED WITH FOOT TO 
SE CURI" !'LANT MA Tl"RIAL IN SOIL 
4. ROOTS TO BE PLACED IN A MINIMUM OF 6" OF SOIL. 

DETAIL: TUBEUNG/BAREROOT INSTALLATION 

---- 5' MIN ---------1 

\ r- BANKFULL WIDTH -----i 
-- - - - - - - - - - - - - -,,;.,.-""::JP 

j 
NOTES: 
1. BUNDLE CUTTINGS SHALL BE COMPOSED OF CUTTINGS FROM 

VEGETATION USED FOR LIVE STAKING 
2. THE BUNDLE SHALL BE A MINIMUM OF 12" IN DIAMETER AND A 

MINIMUM OF 5' LONG 
3. TWO WOODEN STAKES SHALL BE DRIVEN THROUGH THE BUNDLE 

TO ANCHOR THE BUNDLES TO THE GROUND 
4. APPROXIMATELY 2" OF TOP SOJLSHALL BE FILLED ON TOP OF TI-!E 

BUNDLE CUTTINGS AFTER INST ALLA llON 

GDETAIL BUNDLE CUTTINGS 
NTS 

NTS 

--- -
STAGING/ 

STOCKPILE 
AREA 

\ 

,/ 

\ 

I 
I 

SHRUB AND TREE INSTALLATION: 

LEGEND 

ir··", .· ,. ,,JI STUDY LIMITS 

~ SURVEYED STREAM 
~ CHANNEL LIMITS 

IJ: .•... ·.· 'Jl SURVEYED WETLAND LIMITS 

II · .·. ii EXISTING CONTOURS 

11 $ II EXISTING FOOT BRIDGE 

[Z]j EXISTING STORMWATER PIPE 

WETLAND STABIUZATION/ 
PLANTINGS AREA 

UPLAND STABILIZATION/ 
PLANTINGS AREA 

~ PROPOSED STREAM 

~ALIGNMENT 

[[ZJ] CONSTRUCTION 
ACCESS 

/ 

ml PROPOSED LIMITS OF IUJ CLEARING AND GRADING 

1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR LAYOUT OF ALL WORK COVERED 
UNDER THESE PLANS. 

2. ALL PLANT MATERIAL, UNLESS OTHERWISE SPECIF1ED, SHALL BE UNIFORMLY 
BRANCHED ANJ:) HAVE A VIGOROUS ROOT SYSTEM. Pb.ANT MATERIAL SHALL BE HEALTHY, 
VIGOROUS, AND FREE FROM DEFECTS, DECAY, DISEASES, INSECT PEST EGGS, AND ALL 
FORMS OF INFESTATION. ALL PLANT MATERIAL SHALL BE FRESH, FREE FROM 
TRANSPLANT SHOCK OR VISIBLE WILT PLANTS DEEMED UN HEAL THY \"JILL BE REJECTED. 

3. ALL PLANT MATERIAL SHALL MEETTHE MINIMUM SPECIFICATIONS AND STANDARDS 
DESCRIBED IN THE CURRENT ISSUE OF "THE AMERICAN STANDARD FOR NURSERY STOCK", 
PUBLISHED BY THE AMERICAN ASSOCIATION OF NURSERYMEN, 1250 I STREET, N.W,, SUITE 
500, WASHINGTON, D.C. 20005. 

4. ALL CONTAINER STOCK SHALL HAVE BEEN PROPAGATED IN A CONTAINER LONG 
ENOUGH FOR THE ROOT SYSTEM TO HAVE DEVELOPED SUFFICIEl\.rfL Y TO HOLD ITS SOIL. 
CONTAINER STOCK WITH POORLY DEVELOPED ROOT SYSTEMS \l\/ILL NOT BE ACCEPTED. 

5. PLANTS SHALL BE PREPARED FOR SHIPMENT IN A MANNER THAT WILL NOT CAUSE 
DAMAGE TO THE BARK, BUDS, BRANCHES, STEMS, OR OVERALL SHAPE OF THE STOCK. 
CONTAINER GROWN PLANTS WILL BE TRANSPORTED IN THE CONTAINERS IN WHICH THEY 
HAVE BEEN GROWN. 

6. PLANTS NOT INSTALLED ON THE DAY OF ARRIVAL ON SITE SHALL BE STORED AND 
PROTECTED BY THE CONTRACTOR. OUTSIDE STORAGE AREAS SHALL BE SHADED AND 
PROTECTED FROM THE WIND AND SUN. PLANTS STORED ON SITE SHALL BE PROTECTED 
FROM ANY DRYING AT ALL T!MES BY COVERING THE BALLS OR ROOTS WITH MOIST 
SAWDUST, WET BURLAP, WOOD CHIPS, SHREDDED BARK, PEAT MOSS, OR OTHER Su'\1ILAR 
MULCHING MATERIAL. 

7. NO SUBSTITUTIONS IN SIZE OR VARIETY OF PlANT MATERIAL SHALL OCCUR WITHOUT 
THE PRIOR APPROVAL OF THE ENGINEER 

8. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS JN THE FIELD AND NOTIFY THE 
ENGINEER OF ANY VARIANCE FROM PLAN. 

9. NO PLANTING SHALL OCCUR WHEN THE SOIL IS FROZEN. 

PLANTING SEQUENCING 
1. HOLES FOR INDIVIDUAL PLANTINGS SHALL BE EXCAVATED TO PRODUCE VERTICAL 
SIDES AND FLAT BOTTOMS. ALL PLANTING HOLES SHALL HAVE ROUGHED, SCARIFIED 
SIDES AND BOTTOMS, 

2. THE CONTRACTOR SHALL APPLY ONE (1) TEN GRAM AGRJFORM FOREST STARTER 
TABLET OR EQUIVALENT PRODUCT TO EACH PLANT AS PER MANUFACTURERS DIRECTIONS 
ON LABEL AT TIME OF PLANTING. 

3. CONTRACTOR SHALL MIX PEAT MOSS WITH BACKFILL MATERJAL AT 1 :1 RA TIO BEFORE 
BACKFILLING PLANTING PIT (IN LANDSCAPE BERM PLANTING ONLY). 

4. CONTAINERIZED PLANTS SHALL BE SET IN THE PLANTING PIT ATTHE PROPER DEPTH ON 
TAMPED SOIL. SOIL REMOVED FROM THE PLANTING PIT AND AMENDED AS PER 
SPECIFICATIONS SHALL THEN BEFllLED AROUND THE ROOTS ANO TAMPED. 

5. THE CONTRACTOR SHALL RESTORE DISTURBED AREAS TO INDICATED FINAL GRADES IF 
DISTURBED BY THE INST ALLA llON OF SHRUBS AND TREES. 

PROJECT MAINTENANCE AND WARRANTY: 
1. CONTRACTOR SHALL MAINTAIN INSTALLED SHRUBS AND TREES WITHIN THE PROJECT 
LIMITS UNTIL FINAL ACCEPTANCE OF THE PROJECT BY THE ENGINEER 

2. CONTRACTOR SHALL PROVIDE A 1-YEAR, 100"A> REPLACEMENT WARRANTY OF THE 
PLANTED MATERIAL WITHIN THE. PROJECT LIMITS AS SHOWN ON THIS SHEET 

3. FINAL PAYMENT TO THE CONTRACTOR SHALL BE AUTHORIZED, FOLLOWING PLANTING, 
ONCE A SITE INSPECTION HAS BEEN COMPLETED AND APPROVED OF BY THE ENGINEER. 

REVJSJONS: 
DATE 

..... 
0 
w 
""') 

1128/GB ADDED PHASING LIM!TS·AND 
QUANTITIES PER COUNTY 
COMM8'JTS 

2/.ZO.IGB MODIF!EO NOTES PER 
DC·UNTY COlvtl\.1ENTS 

DRAVVN BY: DESIGNED BY: 
J\NR J\.-VR/f\lllC 

DATE: CHECKED BY: 
7 /"18!07 DLM;'JLO 

SHEET: 19 
JOB#: 2488 
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MASTER PLAN 

... -

BORING LOCATION PLAN 

Appendix I 
Boring Location Plan 

Powhatan Plantation Stream Restoration 
James City County, Virginia 

-- ..... 
PROPOSED PLANTING AREA 24"STORMWATER P!PE\ 

BENCHMARK LOOATION 

I 
I . 2- ! 

.. IA.REA 1, SHEET 4~ 

RESTORATION 'ZONE s• 

GET 

APPENDIX V 

-,;;-- == 

\ 
_,. ' 

'
/STAGING! . _,. flESTOAAlKlN 'ZONE 1• 
STOCKPILE ,,,,.. 

-\ .. AREA,/ 
-·-~-

SUMMARY OF LABORATORY TEST DATA 

POWHATAN PLANTATION STREAMRESTORAT10N 

GET PROJECT NO. WM07-112G 

...... 
Silt and/or 

. 

Sample Natural · • 
Boring . Moisture Clay._ Aimrberg Limits U-nifiedSoil Depth No. C<>ntent F~ction (.Ll/PUPll • Classification lftl 

. . 

(o/q) l~o) 
I 

. .. . 

HA-1 2-3 30.5 83.9 39/18/21 CL 
HA-3 4-5 17.2 36.8 Non-Plastic SM 
HA-4 3-4 22.4 78.3 42121/21 CL 
HA-6 2-3 19.2 55.8 Non-Plastic ML 
HA-7 1-2 16.2 42.0 Non-Plastic SC 

. 

LABORATORY TEST SUMMARY 

GEOTECHNICAL NOTES: 

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 (HV) 
inclines. The height of the slopes was estimated to be 
approximately 2 to 6-teet above the stream channel bottom. 
Report of Subsurface lnvestigation 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 topsoil 
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) to 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 II (Log of Boring 
sheets) and the Generalized Soil .Profile presented in Appendix II! 
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 weJJ 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 contra9tpr deterrnine the actu.at 
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 to have 
experienced several failures. These slopes can be repaired at the 
time of the stream cha_nnel realignment and embankment 
constructio/1. It is desired to abandon pprliQns. of the. existing 
channel and realign a new channel at 2:i (H:V) slopes wiih 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 .locationsHAc7 at a -depth of 4 to 
6 feet and HA-8 at a depth of 1 to 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 channellimits. 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 orfiatter. 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 to verify suitability of the existing soils 
excavated from the new channel area for reuse as Engineered 
Fill. 

Clearing and Grading: 
Portions of the abandoned stream channel are to receive fill in 
order to realign that stream channel. These newly constructed 
areas should be cl.eared by means of removing the trees, root 
mat, and topsoil. 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 deposils of organic soils, or unsuitable soils which 
become evident during the clearing. Pockels of organic sediment 
were observed to extend as deep as about 2 to 4 feet. 

Suitable Engineered Fill and Fill Placement: 
Any material to be used for backfill/fill should be evaluated 
a"rid tested by G ET Solutions, Inc. On-site excavated, 
inorganic soils classified as Silty 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 (Pt) or organic SILT (OL, OH) are considered 
unsuitable. Suitable Engineered Fill should be free of rubble, 
organics, debris and o1her 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 Rn should consist of 
an inorganic soil material classified as CLAY (CL) or Clayey 
SAND (SC) containing at least 35% by weight Clay. All 
Englneered Fill should be moisture conditioned to wlthin 
+/-3% of the soils optimum moisture content, placed in 
maximum 8 to 1 0-inch loose lifts, then compacted to a dry 
density of at least 95 percent of the standard Proctor 
maximum dry density (ASTM 0698). A representative of G E 
T Solutions, Inc. should perform field density tests on each 
lift as necessary to 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" into the existing deared 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 to be required for excavations 
which extend beneath the groundwater level and/or within 
the existing stream channel. We recommend that the 
contractor determine the actual groundv1ater tevelS at 1he 
time of the construction to determine groundwater impact 
on this project. In addition, water from the existing stream 
channel may need to be diverted in order to properly backfill 
portions of 1he streamchannel during construction activities. 
Soils should not be placed and compacted in excessively 
wet conditions. 

Excavations: 
In Federal Register, Volume 54, No. 209 (October, 1989), 
the United States Department of Labor , Occupational Safety 
and Health Administration (OSHA) amended ils 
"Construction Standards for Excavations, 29 CFR, part 1926, 
Subpart. P". This document was issued to better insure the 
safety of workmen entering trenches or excavations. It is 
mandated by this federal regulation thatall excavations, 
whgtflgr they be utility trenches, baS&menl excavauon or 
footing excavations, be constructed in ac=rdance with the 
new (OSHA) guidelines. It is our understanding that these 
regulations are being strictly enforced and if they are not 
closely followed, the owner and the contractor could be 
liable for substantial penalties. The contractor 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 contractors 
responsible person, as defined in 29 CFR Part 1 g26, should 
evaluate the soil exposed in the excavations as part of the 
contractors safety procedures. In no case should slope 
height, slope inclination, o r 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 ET Solutions, 
Inc. is not assuming responsibility for construction site safety 
or the contractors 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 submrtted are based on the soil 
information obtained by G E T Solutions, Inc. and the 
information supplied by the Williamsburg Environmental 
Group and their consultants for the proposed project. If 
there are any revis2ons to the plans for this project or if 
deviations from the subsurface conditions noted in this 
report are encountered during construction, G ET Solutions, 
Inc. should be notified immediately to determine if changes 
in the foundation recommendations are required. lfGE T 
Solutions, Inc. is not retained to perform these !unctions, 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 1hat the 
findings, recommendations, specifications or professional 
advice contained herein ha\1e been made in accordance 
with g<')nerally accepted professional geotechnical 
engineering practices in the local area. No other warranties 
are implied or expressed. After the plans and specifications 
are more complete 1he Geotechnical Engineer should be 
provided the opportuni\Y to review 1he final design plans and 
specifications to assure our engineering. recorru11endations 
have been property incorporated into 1he design 
documents. 

*NOTE: All recommendations on this sheet are excerpted from the ''Report 
· of Subsurface lnvestigation and Geotechnical Engineering Services -
Powhatan Plantation Stream Restoration" prepared and sealed by Mr. 
Robert C. Moss, Ill, P.E. o f GET Solutions, Inc. and dated March 2, 2007. 
The selected contr•ctol' shall obtain and be familiar with the full 
copy of tile report and fallow all recommendations contained therein. 
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GET 
So utlons. Inc 

PROJECT: Powhatan Plantation Stream. Restotatioo 

CLIENT: \\'ill.iamsburg I.nvirouuleffilll Gioop 

PROJECT LOCATIOJi: James Citv Coonry. VTigi:nia 

LOCATION: Set: Attadled Boringl.ocatloo Plan 

PROJECT NO.: -~WM=0~7~-l~l~2G~-

ELEVATION: -------

LOG OF BORING 
No. HA-1 

DRILLER: .GET SolU!ioos. Inc. LOGGED BY: SS 

DRILUNtti METHOD: """"'"'="-="------~-~==----- DATE: 2-11-2007 
DEPTHTO-WATER>JNmAL: ,g -4 AFTER24HOURS: ~ CAVING> _c_ 

.., .m to e TESTRESUL'IB 
:i:' "S. · ~ fa:: ~ ~PPiliiasti;;<Oci:Lf,;im;o<'f======lLUquk. ruldidLLiitmno•if 
~ g~ S5 v Description 

Water Cootent - • 
'-:I CJ) lllo t:. 

a---t------------------------1----11----t--+-!Penetration- l.i0')7,..YA;) 
10 2t) 40 50 0 

IO 1ncltes of Topsoil 
.'i 
•1--+------------------------0B>j~'~'"f-'~ 
5 Onmgish. brown to mottled. onmgish bro\'m.-tt!Jl to 01!1Dgish brown-o 
di gray, moist to wet. Lenn CLAY (CL) Vrith little Sand 
E 
" 2 l1 
-~ 
• 
~ 

= l l-'·'-1~ 

12 

14 

Figure 

Trace organics from O . .S3 to 3 feet 

Bering rerminated. at 6 ft. 

PAGE 1 of1 

.. 

60 70 

~T PROJECT: Powhatan Plantation Stre&n Reib:uation 

CLIENT: \'/i!li.aAAbmE Em<irorunenta1 Gtollp 

PROJECT NO.: _ __, .. ~'J.~!<J7=-1~1~2G~-

PROJECT LOCATION: J:mres Cib Coontv, Virgiaja 

LOCATION: SeeAtiach~Buti11-&LocationPhut ELEVATION: --------

LOG OF BORING 
No. HA-5 

DRILLER: GET Solutlo;ns Inc. LOGGED BY; ---~ss~---

ORJUJNG METHOD: _,.H.,.""1"'"-'A,.u..,,~---------------- DATE; __ 2,,_-~'5'~2007=~-
DEPTH TO -WATER> INfTIAL: ~ 1.5 ~~24HOUR$: ~ CAVING>.!:. 2 

" ai oo g TEST RESULTS 

ti" Descn·plion . .g_ g. o § ~ ~ Plastic linit . 
J3 ~ [5 ! :z irl g ~ Water Content - • 

1---+-----------,--------~-~---f----lf--f--t"'--!PenetratiOfl- @ ijA 
0 

ll inches ofTopsoil -
~ 
~ .--i-- - -------------------0-.s;>f:;r.:z'.ld 
0 - Black, moistto wet,, Clayey, finctomc-dium SAND{SC)with :g?~·::}.l;::::: 
I -~ S 
~ ~·-·'1----------:;:--;----c--;--:-;;--------f"oi;..q 
~ Boring te:iminated at 2 ft:. I 
Ci - Cave-In due 1o grotntd\\<ller 
·~ 
~-

m_ 

1~ 
a -

g-
"-~ ·-i __L 

il'_ • ~-
~-
£ 
i'-
0 ' ~~ 

~ ­
ll. 

-

-
-
-

-

-

-

Figure PAGE 1of1 
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Llquid Limit 
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LOG OF BORING 
No. HA-2 

CllEfrtT: W"tlliamsbwg .fut~ii~ Group 

PROJECJ' LOCATION: James CE.· Coonty. Vupjnia 

PROJECT NO.: __ WA=t~07~-l~l"'2G"----

LOCAllON: SaeAttachedBarine;lccatloo.Plao. ELEVATION: -------
DRILLE;R: GF..l So!utkc; Ine. LOGG.ED BY: ___ .. s~s __ _ 

DRl..l.JNG METHOD: "Haod'="Au=o>"---------------- OATE! ,-~2~-!=2'_,,200=7-
DEPTH TO ·WATER> INfTlAL: ~ 4-5 AFTER .24 HOURS: ~ CAVING> L. 

Gray and orangish bro"'n. moist ro wet. Clayey, fine to mediwn 
SAND(SC) 

• 

12 

Figure PAGE 1of1 

GET 
S:::. Litlcns, lr..c 

LOG OF BORING 
No. HA-6 

PROJECT: !'m>.hatenPlantalion Sb:eam Restoration 

CLIENT: · w.tlliamsb1Ug£uvjronm':lltal Grcup 

PROJECT LOCATION: James City Coumy. Viminia 

PROJECT NO.: __ W1o=l0~7~·1"12~G~-

LOCATION: SoeAttacl»dBoringlooatiooPkm ELEVATION:-------
DRJU-ER~ GET &.\lutioris frtc. LOGGED BY: SS 

ORI.LING METHOD: ~H~"""="~-=--------------- DATE: 2-15~2007 
DEPTH TO - WATER> lrllTIAL: .S- 2.5 AFTER 24 HOURS: ~ CAVING> .C.. 

Descliption 

gl----Jl--::---,----:-:-:_:.3~in~oh:'.'.'.es::.'.'o~f~T~opso!'.'.'.~il'__-,--:::----:--o>.lt:7;;.?;:7;l 
• Gray mid oranglsh broWn. to dar.k brown,. moist, Clayey~ fine- to 
E mediumSAND(SC) 
0 

~ ~1-~,-f-----------------------~l\'ri'rfrl 
-= Gray. moist to wet, Sandy SILT (ML) with trace aay fiom 2 to 3 
il' 1--clk feer z 56 

Darlc gray, wer, Silty, fine tn medium SAND (SM) 

Boring terminaled at 6 ft. 

• 

10 
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GE 
Soluroos-, 1n¢ 

PROJECT: Pov'l'hatim Plantati"'n Stre.am.Restoratioo 

CLIENT: lN'illiamsbum E,,~ironmenW Group 
PROJECT LOCATION: Jame,<; City C"'..mnJLV. Virnini.a 

PROJECT NO.: \V111"07-112G 

LOCATION: SttAttachedBoringJ.oc:ctiooPlan ELEVATION:--------

LOG OF BORING 
No. HA-3 

DRLLER: GET Sohn:ioos Inc, LOGGED BY: SS 

ORD.LING METHOD: """""="'A"-""'------.,.,==c-cc-==------ DATE: 2-12-2007 
DEPTH TO -WATER> INITIAL: ¥ 5 AFTER 24 HOURS: ~ .~VING> _c_ 

..::: ~ .Y: C) > 1::2· 8 rp,;Sfu;TI;;;t'°;TE:::::S::T=RE=SU=L=TS::;-J;j,Miu;niil 
15'.. ~ . ..r::i!" "-E ,,o >o ~ ~ Plastic Lmit 1 "'uid Limit • • Description ~ ~ 
a ':.5 m -i o v WaterContent- • 

'--+--~~~~------~~~~--~-----+--~--+-w-+-~-u-+"--t~~~~:L,~~~E._Jl!l,_j2Q...-1Q....~ .- Penetration - Wff#M 
0 10 4050070 

6 inches of Topsoil 
£r-J----::-:-:-~~~~:-:::::-::-::::::-:~~-~~ 
"' Dark brown, moist, Sandy, organic SILT (OL) 
! .. 
l 
]l--~'-+-----------------------2-1~~1 
""' Mottled, gray-orangisl1 brown, moist, Silty, LeanCf.AY (CL)with 
= trace Sand 
] 

= ~ .. • 
-~1--'"---l----------------------~tlr.r.f.i.,fl 

Gray and orangi.sh bro'Wll, moist to wet,. Silty, fine to medium SAND · · 
.8 {SM) with tra~ Clay 
I :·; 

I ~= 
11--~•--1----~--~~--~-~~~------~!""'"'9 
~ Bering terminated at 6 ft. 

~ 
• 5 
s 
2' a 

t 
. f 
~ 
• 
~ 

• 

10 

Figure 

G 
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PROJECT: Powhatan Plam.ation Stieam Resmration 

CLIENT: Williamsbura lmviroomental Gtoup 
PROJECT LOCATIOfri!: Jam(S Citv Conntv. V'"iraiaja 
LOCATION: See Atlaehed.Bolim; LaeatimPlm 

DRILLER: GET Solutions, Inc. 

37 

PROJECT NO.: Wl\.107~112G 

ELEVATION: ------­
LOGGED BY: ----'~'~--LOG OF BORING 

No. HA-7 
DRILLING METWOD: "lhnd=,,A,,u,,ger~----,===-cc=,.,------- DATE: 2-15-2007 
DEPTH70-WATER>INITtAL: -¥- 3 AFTER24HOURS: g. CAVING> ..C. 

Descfiption 

0 

10 inches of Topsoil 
,; 
*i---t---,--------------<J~~~ ! .. Gray, moist, Clayey. fine to medium SAND (SC) 

~ 
£1--~2-+--------------~--------2-if.r.tf!i'I 
! 
w 

Gray to brown,. m.cist to wet, Silty, :fine to medium SA.ND {SM) 
trace Clay .and Organics from 3 to 4 reec 1.---,,, 

• 

10 

14 

Figure PAGE 1of1 
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GET 
SO(ut-ipnS,; Inc 

CUEHT: '\\'iJli.amsbuig .bl\.-UoomenW Grooo 

PROJECT 1-0CA TIOM: James Cit;: Ca:rnty. Vm;icia 

PROJECT HO.: -~""'~'°~'~·l~1~2G~_ 

LOCATION: SeeAt!:oohed.Brong;Locs!ionPUm ELEVATION: -------

LOG OF BORING 
No. HA-4 

ORILIBl! GET Solution; Ine. l.OGGED BV: ---~SS~---

DRILUNGMETHOD: ~"""'~~A~-~~--------------- DAlE: -~2-~1~5-~2007=--
DEPTH TO - WATER> NTIAL: % JJ AFTER 24 H-OU!U:: ~ CAVING> .J:.. 

• 

Description 

Da.tkgray, moist, Silt)·, Lean <::IAY '(CL)with trace Sand and 
organics 

Slightly n1ottled,, gray-orangish b1own to 01angish bro~1!, moist tci 
'"et. LeanCLA "\'¥ (CL)v.idl some Sand 

60 70 

70 
/ 

~ Gray and orangish br<Jwn, ~ Cl..ayey~ fine to medium SAND (SC) 
~ • 
l 6 
go Boring· ti:rmir..ated at 6 ft. 
:g 
" " .. 
g 

i • i 
~ 
• 
~ 

• 

12 

. . 
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GIT PROJECT: Pown:ttan Pizmaticn Stream R::litmiillioo 

CLIENT: -w·~Envitonnk:Dlal:Goop 

PROJECT.LOCATIOH. James C:ityCoonzy:~~· V~tc~,.,,,~-~-,~------------------
1.0C-ATION: See,\ttacheCBori:n .. lccarionPian .ELEVATION: --------

LOG OF BORING 
No. HA-8 

D Rft..lE R: GET So!!Jtifms.. Inc. L.OGGED SY: ---~SS=---
DRl..LJNG METiiOD! Hmd.Auger DATE:. --"2-~15~"-~2007='-
DEPTH TO - WATER> '.:INIT!A=:C':'L~: ~~=--2-5--Af'T--ER-24_H_O_U_R_S_:_'!\'_· ---- CAVING> L. 5 

Description 
111 ta Q TEST RESULTS 
c. ' ~ i- ~ '";;;o;;;;;c;m,-e=====li:';;;iidiimi'1 E o o Z 'It: I Plastic L!'r.lt Liquid limit 
.,. :z: -1 a v Water Content- • w me:::<: 

1--:--t-~---------------~------f---!--l--':+'•'-lpenatration- h?«?«h'.:l 
o 10 m m • 50 7i) 

12 inches.ofTopso-il 

Black, moist to- Sandy, orgnruc SlLT (OL) 

• 

• 

10 

Figure PAGE i of 1 

*NOTE: All recommendations on this sheet are excerpted from the "Report of Subsurface 
· Investigation and Geotechnica1 Engineering Services - Po,'Vhatan Plantation Stream 
Restoration" prepared and sealed by Mr. Robert C. Moss, Ill , P.E. of GET Solutions, Inc 
and dated March 2, 2007. The selected contractol" shall obtain and be 
familiar with the full copy of the report and follow all 
l'eeommendatlons contained therein. 
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1----PRESERVATION MONITORJNG------11--------- RESTORATION/ENHANCEMENT MONITORING------------1 
-- , ... ______ _ 

·---'I // , -.. __ -- , -- ' 
• I / / '-. i ~) i ! 

.___., --- / I_ -

-----

.. 

\ 
\ 

i ' 
I... -· c •• 

' . 

MONITOR1NG . . 
CROSS'-SECTIOf';J ,10 

-- - · ---

POWHATAN 
PLANTATION 

-

' ' I 
l': 

' ' ' 
' ' 
\ i 
\ \ \ ~ ,_ - . 

LEGEND: 

SURVEYED STREAM 
. CHANNEL LIMITS 

SURVEYED WETLAND 
LIMITS 

PROPOSED STREAM 
CHANNEL 

~ MONITORING 
~ CROSS-SECTION 

.. ~ VEGETATION 
~- MONITORING PLOT 

- ~=~~~-<-
,,~ ~; ' 

~ :;. ... 

AS-BUILT 

EXISTING CONTOURS 

EXISTING TREE LINE 

LIMITS OF DISTURBANCE 
/AREA OF REVEGETATION 

~ PHOTOSTATION 
~LOCATION 

frnil EXISTING 
~ INFRASTRUCTURE 

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

1 . PLAN VIE:W OF THE STREAM(S) AND ADJACENT BUFFERS. PLAN VIEW SHOULD 
SHOW: 

A. LOCATION OF ALL PERMANENT PHOTO STATIONS. 
8. LOCATION OF ALL INSTREAM AND STREAMBANK STRUCTURES. 
C. LOCATION OF ALL PERMANENT CROSS-SECTIONS 
D . LOCATION OF ANY OTHER MONITORING DEVICES/STATIONS (I.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 
DlSCUSS 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 LENGTH 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. 

\ 
_.--, 

' ' 
I I 

MONITORING 

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

• 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. 

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

• 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: 
• 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 VlEW DIRECTIONS) ARE MONITORED JN EACH MONITORING PERIODJ. 

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

RIPARIAN BUFFER PLANTINGS (STREAM ENHANCEMENT I): 
MONITORlNG PROVISIONS FOR RIPARIAN BUFFER PLANTINGS SHALL INCLUDE PROVISIONS 
FOR STREAM PRESERVATION, IN ADDITION TO: 

• 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 
1NCLUDE: 

- 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: 

• 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 I), 
IN ADDlTION 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 (BEHi) 
- 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 

. 
'' 
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/ 

STREAM RESTORATION: 

- .--, 

_\ .- - ' ' - -. 

. -- --. ,-

'. 1 - -- -

\ 
' CROMWELL 
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MONITORING PROVISIONS FOR STREAM RESTORATION AREAS SHALL INCLUDE PROVISIONS 
FOR STREAM PRESERVATION, RIPARIAN BUFFER PLANTING (STREAM ENHANCEMENT I) AND 
STREAM ENHANCEMENT AREAS. PLEASE NOTE THAT THE SPONSOR MAY CONDUCT 
BIOLOGIC.AL 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. 

IHt: 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 (INCLUDlNG 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 GRO\IVING 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, PHRAGMITESAUSTRALIS, 
LONICERA JAPONICA, PUERRARIA LOBATA, AILANTHUS AL TISSIMUS, ETC. 

• THE ANALYSIS OF THE STREl\MBANK 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 ST AKES 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: 
• THE INDIVIDUAL INDEX VALUES OF THE BANK ERODIBILITY HAZARD INDEX (BEHi) RATING 

SHALL BE EQUAL TO OR LESS THAN THE PREVIOUS YEAR'S 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" THROUGHOUT 
THE REMAINDER OF THE MONITORING PERIOD. 

• 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: 

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

• THE BANK HEIGHT RATIO SHALL NOT INCREASE OR DECREASE BY AN AMOUNT GREATER 
THAN 0 .1 OF THE AS-BUILT BANK HEIGHT RA TIO. 

• OTHER MEASUREMENTS TO CONSIDER INCLUDE CROSS-SECTIONAL AREA. 

' ' / ' 
.. 

. " 

. / 
v 

" . / ,_ 

STEEPLECHASE BENCHMARK LOCATION 
APARTMENTS INVERT = 63.32 FT 

120' O' 

MONITORING 
CROSS-SECTION I 

60' 120' 240' 

PATTERN: 
THE ANALYSIS OF THE PLAN-VIEW SURVEY OR FIELD MEASUREMENTS SHALL INDICATE 
THAT THE STREAM IS NOT MIGRATING SIGNIFICANTLY TO THE POINT WHERE IT HAS BECOME 
UNSTABLE OR SHALL CAUSE INSTABILITY. THE FOLLOV\llNG MEASUREMEf\.rfS SHALL BE. 
USED TO AID IN MAKING THIS DETERMINATION EACH MONITORING YEAR: 

• THE SINUOSITY OF THE STREAM SHALL NOT INCREASE OR DECREASE BY AN 
AMOUNT GREATER THAN 0.1 OF THE APPROVED AS-BUil T PATTERN. 

• 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 AJD IN MAKING THIS DETERMINATION EACH MONITORING YEAR: 

• 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 GREATER THAN 0. 1 % OF THE AS-BUILT SLOPE. 

• 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 rr !S MAINTAINING rrs 
STRUCTURAL INTEGRITY, PERFORMING rrs INTENDED FUNCTION, AND NOT ADVERSEL y AFFECTING 
THE STREAM. THE FOLLOWING MEASUREMENTS WILL BE USED TO AID IN MAKING THIS 
DETERMINATION EACH MONITORING YEAR: 

• THE INVERT ELEVATION (CONTROLLING ELEV A TION) 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. 

• ABSENCE OF UNDER-CUTTING, WASHING AROUND, OR EROSION OF THE B.ANK, 
BACKFILL, OR STREAMBED ASSOCIATED WITH ANY INSTREAM STRUCTURE. 

• 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 SOILA.ND 
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: 

• THE D50 SIZE PARTICLE SHALL REMAIN WITHIN ITS APPROVED AS-BUILT SIZE 
CLASS (SILT, SAND, GRAVEL, COBBLE, BOULDER). 

REVISIONS: 
DATIC 

DRA.\l\'N BY: DESIGNED BY: 
BR!JWA JWFC'fWC 

DATE: Cl-!ECKED BY: 
1{2f3/08 T\\IC 

SHEET: 22 
-,JOB-#: 898 
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POWHATAN PLANTATION STR M RESTORATION PROJECT 
STR M RESTORATION CONSTRUCTION P N 

CLIENT/OWNER 
JAMES CITY COUNTY, VIRGINIA 
1 01-E MOUNTS BAY ROAD 
WILLIAMSBURG, VIRGINIA 23185 
ATTN: MICHAEL WOOLSON, C.L.A. 

BASE INFORMATION 
LANDTECH RESOURCES, INC. 
581 0 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 STR~ET . . 
WILLIAMSBURG, VIRGINIA 23188 
PHONE: (757) 220-6869 
FAX: (757) 229-4507 
ATTN: TRAVIS CRAYOSKY 

W. DOUGLAS BEISCH, JR. P.E. 

STATISTICAL DATA 
PROJECT LIMITS: 
LIMITS OF DISTURBANCE 

PHASE I 
PHASE II 

COUNTY ZONING 
COUNTY PIN# 

BENCH MARK 

' 
19.96AC. 

3.25AC. 
2.57 AC. 
PRR8R4 
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 
NGVD29 

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. 

VICINITY MAP: 1 11 = 20001 

JAMES CITY COUNTY, VIRGINIA 
SITE PLAN# JCC-SP-0075-2007 BID NUMBER#OS-0064 
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PROTECTING RESOURCES _ 

JULY 18, 2007 IN DEUCATI ENVIRONMENTS 
' REVISIONS: ~. 

DATE DATE 
1~-'- REVl~ED PEO ,...,..,LINTY 

COMMENTS_ 

2/.20/08 REVISED PER RNAL COUNTY 

COMMENTS. 

PROJECT NARRATIVE: 
THIS PROJECT IS LOCATED IN THE POWHATAN CREEK WATERSHED JAMES CITY cou:ftv. 
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 HA'1DWOODIPINE 
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 I WILL ENCOMPASS 
THE UPPER 1280 L.F. +/-OF THE PROJECT AND WILL BE COMPLETED WITH THE 
INSTALLATION OF THE: OUTLET PROT§CTION FOR CROMWE:LL ~IDGE:. ACTIVITIE:§ WITHIN 
THE LOWER 1330 LF. +/-WILL COMPRISE THE !"HASE II PORTION OF' THE l"ROJE:C-T 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: 
1. COVER 
2. EXISTING CONDITIONS 
3. MASTER PLAN 
4. STREAM PATTERN - ZONES 1 & 2 
5. STREAMPATTERN - ZONE 3 
6. PLAN AND PROFILE - CONSTRUCTION AREA 1 
7. REPRESENTATIVE CROSS-SECTIONS - CONSTRUCTION AREA 1 
8. PLAN AND PROFILE - CONSTRUCTION AREA 2 
9. 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 
188". CONSTRUCTION NOTES AND DETAILS 
19. SEEDING AND PLANTING PLAN 
20. GEOTECHNICAL SUMMARY 
21 . GEOTECHNICAL BORING LOGS 
22. REGULATORY SUMMARY 

5209 Center Street 
Williamsburg, Virginia 23188 
(757) 220-6869 

7501 Boulders View Drive 

13921 Park Center Road 
Suite 160 
Hemd·on, Virginia 20171 
(703) 437-3096 

5705 Salem Run Blvd. 
Suite 205 Suite 1 05 
Richmond-, Virginia 23225 Fredericksburg, Virginia 2-2407 
(804) 267-3474 (540)785-5544 

WILLIAMSBURG 
ENVIRONMENTAL===============E=n=vir=o=rnn==e=n=tru==C=o=n=sul=ra==nt=s 
GROUP, INC. 
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EXISTING CONDITIONS - -

-

198 

t»: 1 •. ..... 

~ ... '·J;' 
;._,L ~; · _·,,·.~ 
.,.x.:,· :J;;t 
''~i . 

~ -4 

' , BMP: PC-060 

POWHATAN 
PLANTATION 

I 
CONTOUR INTERVAL= 1 FOOT 
SCALE: 1 INCH = 1 00 FEET 

100' 0' 50' 100' 

EXISTING CONDITIONS: 
-MULTIPLE UNTREATED STORMWATER INPUTS 
-INCISED CHANNEL WITH LIMITED GRADE CONTROL 

200' 

- BUFFERED BY WETLANDS AND A MATURE FORESTED 
Rll?ARIAN CORRIDOR 

EXISTING CONDITIONS: 
-CONCRETE DAM DISRUPTS NATURAL FLOW 
-SEDIMENT ACCUMULATION 
-LACK OF AQUATIC HABITAT 

300' 

CD 

@ 

EXISTING CONDITIONS: 
-LARGE HEADCUT 
-UNSTABLE BED PROFILE 

- -

-

-SEVERE BANK EROSION AND SCOUR 
-SEDIMENT ACCUMULATION 

EXISTING CONDITIONS: ly\ 
-OUTER BEND EROSION AND EXPOSED VERTICAL BANKS \..!..,) 
-DEBRIS DAMS AND Sf;Q!MsNTATJON 
-MINIMAL AQUATIC HABITAT 

-
-- -

---298 

-

. l 
{ 

I 

STEEPLECHASE 
APARTMENTS 

\ 
\ 
\ 
\ 

\ 

/ 

/ 

r - II II SURVEYED WETLAND LIMITS 

5 
II -II EXISTING CONTOURS - BMP: PC-048 -- - - ./ STEEPLECHASE --

EXISTING CONDITIONS: 
-INCISED AND ENTRENCHED CHANNEL @ 
-VERTICAL AND ACTIVELY ERODING BANKS 
-LIMITED VEGETATED PROTECTION ON BANKS 
-SEDIMENTATION DEGRADING KABITAT 

MAP 
SYMBOL SOIL NAME 

5 BETHERA SILT LOAM 

11C CRAVEN-UCHEE COMPLEX 

15D EMPORIA COMPLEX 

17 JOHNSTON COMPLEX 

298 SLAGLE FINE SANDY LOAM 

EXISTING CONDITIONS: 
-ENTRENCHED CHANNEL 
-ACTIVELY ERODING BANKS 
- MODERATE CONNECTIVITY TO FLOODPLAIN 
-SEDIMENTATION LIMITS HABITAT 

SOIL SERIES SUMMARY 

SLOPE 
(%) DRAINAGE 

SOIL 
PROFILE 
DEPTHS 

0-2 POOR VERY DEEP 

6-1 o MODERATELY VERY DEEP 
WELL 

10-15 WELL VERY DEEP 

0-2 VERY POOR VERY DEEP 

2-6 MODERATELY VERY DEEP 
WELL 

WATER 
TABLE/FLOODING 

FREQUENCY 

+1-1.5FEET/ 
NONE 

2-5 FEET/ 
NONE 

3-4.5 FEET/ 
NONE 

+1 -1.5 FEET/ 
FREQUENT 

1.5-3 FEET/ 
NONE 

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

~ SOIL SERIES LIMITS AND 
~MAP SYMBOL 

II If? ii EXISTING FOOT BRIDGE 

II / II EXISTING STORMWATER PIPE 

II -~ ii EXISTING CONCRETE DAM 

Ir ~ JI EXISTING MULCH TRAIL 

~ APPROXIMATE EXISTING VIRGINIA 
~ LEAST TRILLIUM COLONY LIMITS 

llCI( II PHOTOGRAPH LOCATION 

II u II TREELINE 

EXISTING CONDITIONS: ® -INCISED AND ENTRENCHED CHANNEL 
-SEDIMENTATION QEGRADING AQUATIC HABITAT 
-MODERATE VEGETATIVE PROTECTION ON BANKS 

HYDRIC PERMEABILITY 

y SLOW 

N SLOW/MODERATE 

N MODERATE 

y MODERATE 

N MODERATE 

HYDROLOGIC DEPTH TO 
SOIL GROUP BEDROCK 

D >5 FEET 

CIA >5 FEET 

c >5 FEET 

0 >5 FEET 

c >5 FEET 

REVISIONS: 
DATE: 

DRAWN BY: DESIGNED BY: 
JWR JWR/TWC 

DATE: CHECKED BY: 
7/18/07 TWC/vVDB 

SHEET: 2 
JOB#: 2488 
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BENCH MARK INFORMATION 

THE INVERT OF THE EXISTING 24" RCP STORMWATER OlJTFALL 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: 
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NORTHING: i 1988490.04 
EASTING: 3624938.81 
ELEVATION: 63.32 FT N1SL 

THE NORTHING AND EASTING F'ROVIDED ARE B'\SED OFF OF NAO STATE PLANE 
SOLffH i983. 
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CONTOUR INTERVAL= 1 FOOT 
SCALE: 1 INCH = 80 FEET 
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PROJECT NOTES 

THE CONTRACTOR SHALL BE REQUIRED TO DEMARCATE ALL CLEARING AND GRADING LI[\~ 1 ;, .ALONG WITH EXISTING LEAST TRILLIUM COLONIES WITH FLAGGING 
{SEPERATE COLORS FOR EACH DISTINCTIVE SECT!ON). FJELD APPROVAL BY THE COUNTY t .~:..~!NEER MUST BE OBTAINED BEFORE ANY CONSTRUCTION ACTIVmES 
CAN COMMENCE. 
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ACCESS TO PROPOSED 
LANDSCAPE BERM 

80' O' 40' 80' 160' 240' AVOIDANCE OF ALL LEAST TRILLIUM COLONIES WITH MECHANIZED EQUIPMENT lS REQUIREL1 DURING ALL PHASES OF TI-IE PROJECT. 
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NOTE: FINAL ELEVATIONS AND LOCATIONS OF 
PROPOSED STREAM RESTORATION MEASURES TO 
BE ADJUSTED IN THE FIELD AS DIRECTED BY THE 
ENGINEER. 
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DISTANCE (FT.) 

LONGITUDINAL PROFILE (CENTERLINE STATIONING - SEE SHEETS 4 & 5 FOR LAYOUT, CENTERLINE, AND TABLE) 
SCALE: HORIZONTAL 1 INCH= 100 FEET, VERTICAL 1 INCH= 5 FEET 
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BENCHMARK~ 
INVERT= 63.32 FT AJ••••111111··-··-··-··-··-··-··-· f' ()() 8'" - ()() 
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24" RCP STORMWATER OUTFALL A 
OS INVERT = 63.32 FT 
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/ 

CONTOUR INTERVAL= 1 c'OOT 
SCALE: 1 INCH = 30 FEE 
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STREAM CENTERLINE DATA TABLE 
POINT ID ----

BENCHMARK 
CL1 
CL2 
CL3 
CL4 
CLS 
CLB 
CL 7 
Cl8 
CL9 
CL10 
CL 11 
CL12 
CL 13 
CLi4 
CL15 

CL16 
CL17 
CL18 
CL19 
CL20 
CL21 
CL22 
CL23 
CL24 
CL25 
CL26 
CL27 
CL28 
CL29 
CL30 
CL31 
CL32 
CL33 
CL34 
CL35 
CL36 
CL37 
CL38 
CL39 
CL40 
CL41 
CL42 
CL43 
CL44 
CL45 
CL46 
CL47 
CL48 
CL49 
CL50 
CL 51 
CL52 
CL53 
CL54 
CL55 
CL56 
CL57 
CL58 
CL59 

Gb50 
CL61 
CL62 
CL63 
CL64 
CL65 
CL66 
CL67 
CL68 
CL69 
CL70 
CL 71 
CL 72 
CL 73 
CL 74 
CL 75 
CL 76 
CL 77 
CL 78 
CL 79 
CL80 
CL81 
CL82 
CL83 
CL84 
CL85 
CL86 
CL87 
CL88 
CL89 
CL90 
CL91 
CL92 
CL93 
CL94 
CL95 
CL96 
CL97 
CL98 
CL99 
CL 100 
CL 101 
CL 102 
CL 103 
CL104 
CL 10:; 
CL106 
CL 107 
CL 108 
CL 109 
CL 110 
CL 111 
CL 112 
CL 113 
CL 114 
CL 115 
CL 116 
CL 117 
CL 118 
CL 119 
CL120 
CL 121 
CL 122 

CL 123 
CL 124 
CL 125 

EASTING {FT.) 

11988490.0400 
11988455.8518 
11988447.6540 
11988437.8860 
11988427 .9600 
11988418.0530 
11988409 .1 020 
11988401 .1230 
11988396.6300 
11988367 .921 o 
11988378.0400 
11988369.6790 
11988361.341 o 
11988351.4970 
11988342.9070 
11988337 .081 0 
11988329 .4930 
11988320.1940 
11988310.4010 
11988302.0230 
11988293.6120 
11988285.4620 
11988281 .3690 
11988276.2390 
11988270.5070 
11988261 .3040 
11988251.3200 
11988241.6810 
11988236.2130 
11988229.5960 
11988220.1330 
11988210.1420 
11988200.2100 
11988190.5300 
11988183.8090 
11988176.0010 
11988167 .0930 
11988157.1310 
11 98814 7 .8050 
11988139.3830 
11988129.5610 
11988121 .3400 
1198811 5.3100 
11988107.2490 
11988097 .8980 
11988088.0460 
11988078.5320 
11988068.7130 
11988060.3210 
11988054.9850 
11988048.3090 
11988038.8800 
11988028.9280 
11988019.1530 
11988010.8760 
11988003_841 0 
11987988.4090 
11987981 . 6590 
11987972.6620 
11987962.7200 

11@57@52.7200 
11987943.5670 
11987937 .5810 
11987931.0740 
11987921 .6300 
11987911 .8040 
11987903. 7760 
11987895.2060 
11987886.5030 
11987879.261 0 
11987870.7590 
11987861.0970 
11987851.7580 
11987842.8960 
11987834.5900 
11987825.2420 
11987817.1710 
11987809.1900 
11987799.4090 
11987790.3990 
11987780-4990 
11987771.301 0 
11987761 .541 0 
11987751.5420 
119877 41 .5730 
11987731.6160 
11987721.6740 
11987711 .8390 
11987702.5820 
11987693.6980 
11987686. 1280 
11987678.2610 
11987669.2310 
11987661.1760 
11987651.7100 
11987641.7940 
11987632.0070 
11987622.1810 
11987614.6140 
11987604.3370 
11987596.2440 
11987586.4630 
11987576.9490 
11 987567 .8490 
11987556.3330 
11987547.3040 
11987538.41 00 
11987528.4540 
11987518.5210 
11987512.2410 
11987503. 7270 
11987493.7670 
11987483.8030 
11987473.8300 
11987463.8890 

11987 454.3220 
11987 446.4460 
11987438.7870 

11987429.4520 
11987420.1650 
11987412.2710 
11987402.8670 
11987393.5110 
119il7333.l'lil00 
11987373.8890 
11987363.9320 

NORTHING {FT.) X OFFSET (FT.) Y OFFSET (FT.l 

3624938.8140 
3624907 .5207 
3624908.6320 
3624910.7510 
3624911 .8060 
3624911.2710 
3624906.8140 
3624901 .0630 
3624892.4640 
3624887 .8070 
3624888.1990 
3624893.2550 
3624898.4700 
3624899.5930 
3624895.4430 
3624887 .3530 
3624880.8480 
3624877 .3820 
3624877 .5050 
3624882.9080 
3624887.7130 
3624883.3710 
3624874.2710 
3624865.7060 
3624857 .5130 
3624854.9530 
3624854.4050 
3624853.2260 
3624837 .7070 
3624826. 44 70 
3624823.7450 
3624823.4530 
3624824.4950 
3624825.6670 
3524818.5290 
3624800.5880 
3624796.6250 
3624796.4260 
3624799.4790 
3624804. 7080 
3624804.0640 
3624798.6280 
3624790.8840 
3624785.2830 
3624781.9920 
3624782.5300 
3624785.5130 
3624785.7640 
3624780.7570 
3624772.3100 
3624765.1890 
3624762.0300 
3624761.2500 
3624762.5910 
3624767.8640 
3624774.0840 
3624771.3080 
3624759.0990 
3624755.3540 
3624755.1120 

3624755.0170 
3624751.6220 
3624743.6960 
3624736.1490 
3624733.3540 
3624734.4970 
36247 40.2320 
3624743.8610 
3624739.4090 
3624732.5270 
3624727.6940 
3624728.4300 
3624731.8750 
3624727.7540 
3624722.2000 
3624719.1310 
3624724.6340 
3624729.8750 
3624731.0420 
3624728.0780 
3624710.7820 
3624707.2040 
3624705.3610 
3624705.2820 
3624704.6170 
3624704.9000 
3624703.8270 
3624703.5130 
3624707.2950 
3624711.6850 
3624718.2200 
3624724.3880 
3624722.3720 
3624716.4680 
3624714.4940 
3624713.2050 
3624711.4720 
3624713.1360 
3624718.9590 
3624736.0350 
36247 41.1230 
3624739 9700 
3624737.0460 
3624739.5340 
3624755.4060 
3624772.9090 
3624776.2330 
3624775.3790 
3624776.2870 
3624803.2080 
3624804.8920 
3624804.1110 
3624803.2760 
3624802.541 0 
3624802.5130 
3624805.091 0 
3624811.1820 
3624817.5600 
3624820.9250 
3624818.2590 
3624812.1250 
362481 0.5770 
3624814.0940 
3B248H5.56BO 
3624816.3530 
3624815.6320 

0.00 
34.19 
42.39 
52.16 
62.0S 
71,99 
80.94 
88.92 
93.41 

102.12 
112.00 
120.37 
128.70 
138.55 
147.14 
152.96 

160.55 
159.85 
179.64 
188.02 
196.43 
204.58 
208.68 
213.81 
219.54 
228.74 
238.72 
248.36 
253.83 
260.45 
269.91 
279.90 
289.83 
299.51 
306.24 
314.04 
322.95 
332.91 
342.24 
350.66 
360.48 
368.70 
374.73 
382.80 
392.15 
402.00 
411.51 
421.33 
429.72 
435.06 
441.74 
451.16 
461.12 
470.89 
479.17 
486.40 
501.64 
508.38 
517.38 
527.32 

537.32 
546.48 
552.46 
558.97 
568.41 
57824 
586.27 
594.84 
603.54 
610.78 
61929 
628.95 
638.29 
647.15 
655.45 
664.80 
672.87 
680.85 
690.64 
699.65 
709.55 
718.74 
728.50 
738.50 
748.47 
758.43 
768.37 
778.21 
787.46 
796.35 
803.92 
811.78 
820.81 
828.87 
838.33 
848.25 
858.04 
867.86 
875.43 
885.71 
893.80 
903.58 
913.10 
922.20 
933.71 
942.74 
951.63 
961.59 
971.52 
977.80 
986.32 
996.28 

1006.24 
1016.21 
1026.16 
1035.72 
1043.60 
1051.26 
1060.59 
1069.88 
1077.77 
1087.18 
1096.53 
11615.16 
1116.16 
1126.11 

0.00 
31.29 
30.18 
28.06 
27.01 
27.54 
82.00 
37.75 
46.35 
51.01 
60.62 
45.56 
40.34 
39.22 
43.37 
51.46 

57.97 
61.43 
51.31 
55.91 
51.10 
55.44 
64.54 
73.11 
81.30 
83.86 
84.41 
85.59 

101.11 
112.37 
115.07 
115.36 
114.32 
113.15 
120.29 
138.23 
142.19 
142.39 
139.34 
134.11 
134.75 
140.19 
147.93 
153.53 
156.82 
156.28 
153.30 
153.05 
158.06 
166.50 
173.63 
176.78 
177.56 
176.22 
170.95 
164.73 
167.51 
179.72 
183.46 
183.70 

183.80 
187.19 
19512 
202.67 
205.46 
204.32 
198.58 
194.95 
199.41 
206.29 
211.12 
210.38 
206.94 
211.06 
216.61 
219.68 
214.18 
208.94 
207.77 
210.74 
228.03 
231.61 
233.45 
233.53 
234.20 
233.91 
234.99 
235.30 
231.52 
227.13 
220.59 
214.43 
216.44 
222.35 
224.32 
225.61 
227.34 
225.68 
219.86 
202.78 
197.69 
198.84 
201.77 
199.28 
183.41 
165.91 
162.58 
163.44 
162.53 
135.61 
133.92 
134.70 
135.54 
136.27 
136.30 

133.72 
127.63 
121.25 
117.89 
120.56 
126.69 
128.24 
124.72 
122.25 
122.46 
123.18 
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CONTOUR INTERVAL ~ 1 FOOT 
SCALE: 1 INCH ~ 30 FEET 

!..=:::====================================================:~===· :_.======================================================================================~ 
30' 15' 30' !)()' 

POINT ID 

CL 126 
CL 127 
CL 128 
CL 129 
CL 130 
CL 131 
CL 132 
CL 133 
CL ·134 
CL 135 
CL 136 
CL 137 
CL 138 
CL 139 
CL 140 
CL 141 
CL 142 
CL 143 
CL 144 
CL 145 
CL 146 
CL 147 
CL 148 
CL 149 
CL 150 
CL 151 

CL 152 
CL 153 
CL 154 
CL 155 
CL 156 
CL 157 
CL 158 
CL 159 
CL 160 
CL 161 
CL 162 
CL 163 
CL 164 
CL 165 
CL 166 
CL 167 
CL 168 
CL 169 
CL 170 

STREAM CENTERLINE DATA TABLE 
EASTING (FT.) 

11987354.2360 
11987346.5440 
11987338.3820 
11987328.6070 
11987318.6140 
11987310. 7350 
11987305.6970 
11987301.2300 
11987291.9940 
11987282.2930 
11987272.4790 
11987265.8310 
11987260.6940 
11987253.9450 
11987244.8250 
11987234.9140 
11987224.9400 
11 987217 .3520 
11987208.9400 
11987199.0690 
11987189.0740 
11987179.0820 
11987172.6820 
11987165.0670 
11987155.1120 
11987146.5620 
11987137.4280 
11987127.4730 
11987117.4860 
11987103.3840 
11987096.6010 
11987091. 1 010 
11987081.3150 
11987071 .8230 
11987063.5810 
11987055.9960 
11987048.9360 
11987042.6220 
11987036.0450 
11987027.2110 
11987017.7060 
11987007.9470 
11986998. 1 520 
11986988.4340 
11986979.0700 

NORTHING (FT.) X OFFSET (FT.) Y OFFSET (FT.) 

3624813. 1990 
3624807.0550 
3624801.5770 
3624799.5410 
3624799.3320 
3624804.2310 
3624823.4980 
3624832.2740 
3624835.9120 
3624838.3330 
3624838.2860 
3624831 .0170 
3624822.4450 
3624815. 1180 
3624811.2240 
3624809.9810 
3624810.3300 
3624826.0050 
3624851 .0880 
3624852.5810 
3624852.4940 
3624852.0990 
3624845.2190 
3624839.8830 
3624839. 7 460 
3624844.851 0 
3624848.8070 
3624849.5050 
3624849.9260 
3624846.8200 
3624830.4020 
3624826. 1520 
3624824.5830 
3624827.4590 
3624833. 0980 
3624839.6120 
3624846.6900 
3624854.4350 
3624861.8780 
3624866.5070 
3624869.6030 
3624869.9800 
3624867.9660 
3624865.6200 
3624862. 1410 

1135.81 
1143.50 
1151.66 
1161.44 
1171.43 
1179.31 
1184.35 
1188.81 
1198.05 
1207.75 
1217.57 
1224.21 
1229.35 
1236.10 
1245.22 
1255.13 
1265.10 
1272.69 
1281.10 
1290.98 
1300.97 
1310.96 
1317.36 
1324.98 
1334.93 
1343.48 
1352.62 
1362.57 
1372.56 
1386.66 
1393.44 
1398.94 
1408.73 
1418.22 
1426.46 
1434.05 
1441.11 
1447.42 
1454.00 
1462.83 
1472.34 
1482.10 
1491 .89 
1501.61 
1510.97 

125.62 
131.76 
137.24 
139.27 
139.48 
134.58 
115.32 
106.54 
102.90 
100.48 
100.53 
107.80 
116.37 
123.70 
127.59 
128.83 
128.48 
112.81 

87.73 
86.23 
86.32 
86.72 
93.60 
98.93 
99.07 
93.96 
90.01 
89.31 
88.89 
91.99 

108.41 
112.66 
114.23 
111.36 
105.72 

99.20 
92.12 
84.38 
76.94 
72.31 
69.21 
68.83 
70.85 
73.19 
76.67 

POi!-t~T 10 

CL 171 
CL 172 
CL173 
CL 174 
CL 175 
CL176 
CL 177 
CL178 
CL179 
CL 180 
CL 181 
CL 182 
CL 183 
CL 184 
CL 185 
CL 186 
CL 187 
CL 188 
CL 189 
CL 190 
CL 19·1 
CL 192 
CL 193 
CL 194 
CL 195 
CL 196 
CL 197 

STREAM CENTERLINE DATA TABLE 
EASTING {FT.) 

11986970.0650 
11986960. 1470 
11986951.0230 
11986946.8010 
'11986940.5250 
11986931 .5960 
11986922.0020 
11986912.0860 
11986902. 1230 
11986893.2540 
11986885.8790 
11986876.2260 
11986866.5830 
11986856.6300 
11986846.6310 
11986837 .211 0 
11986830.4040 
11986820.6710 
11986810.7770 
11986801.2450 
11986791.9110 
11986782.3800 
11986772.9480 
11986763.7330 
11986754.5960 
11986745.1580 
11986735.4750 

NORTHING (FT.) X OFFSET (FT.) Y OFFSET (FT.) 

3624857.8450 
3624857.2590 
3624860.8520 
3624879.9830 
3624898.3380 
3624902.6840 
3624905.5010 
3624905.7390 
3624904.8880 
3624901 .4040 
3624894.7500 
3624892.6560 
3624895. 1870 
3624895.9120 
3624895.8590 
3624893.2280 
3624885.9890 
3624884.2920 
3624885.6540 
3624888.5350 
3624892.2170 
3624895.2430 
3624898.5610 
3624902.4420 
3624906.5030 
3624909.7920 
3624912.2850 

1519.98 
1529.90 
1539.02 
1543.24 
1549.52 
1558.45 
1568.04 
1577.98 
1587.92 
1596.79 
1604.17 
1613.82 
1623 .46 
1633.41 
1643.41 
1652.83 
1659.64 
1669.37 
1679.27 
1688.80 
1698.13 
1707.66 
171 7 .10 
1726.31 
1735.45 
1744.89 
1754.57 

80.97 
81.56 
77.96 
58.83 
40.48 
36.13 
33.31 
33.08 
33.93 
37.41 
44.06 
46.16 
43.63 

42.90 
42.96 
45.59 
52.83 
54.52 
53.16 
50.18 
46.60 
43.57 
40.25 
36.37 

32.31 
29.02 
26.53 
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.PROPOSED 
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CROSS-SECTION 1 +40 
(SEE SHEET 7) 
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(SEE SHEET 7) 
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CONTOUR INTERVAL= 1 FOOT 
:>'\LE: 1 INCH = 30 FEET 

-------------------

LEGEND 

SURVEYED STREAM 
CHANNEL LIMrT'S 

-~ SURVEYED WETLAi'\JD !LJl LIMITS 

Ii < .·JI EXISTING CONTOURS 

rr==r==l1 RESTORATION ZONE l.LLJJ BREAKS 

~ CONSTRUCTION 
~ACCESS 

rr===:=Jl ESTIMATED LIMrT'S OF lDJ GRADING 

~ PROPOSED 
~ CROSS-SECTION 

1[60.sg11 PROPOSED GRADING 

EJ] PROPOSED LOG 
SILL 

~ PROPOSED CHANNEL 
~PLUG 

PROPOSED CUTTOFF 
FILL TREATMENT 

I 

• // !// · - ··-·- ... ._ ,/ : ~~' 
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~_a_ ~ 1 i vi ~11. 2 l i l I I I 1 I ! I I i+1 ~ i I Im ~ i l i l ! L ,1 !,i 1. I 1' ,1 ,i r~ m i i i ! 
00 ffl I I I I I r l ! 1- I 

1 ~ 1 ~ 1 
1 1 

1 1 r ··r--r--
1 

1 l 1· l ! ~ 1 ! 1 --1-----r- --~ -~· . --+- 1 ,1_
1 
I: T

11 

:1·- _.L1 ... _.r1--·-1 t 1 1 1 1! ~JJ:~ ~----r.t 1 1 ___ J 1 1 1 ~g1 . : __ J __ J___ i i 1 r 1 1 

J]l~i-~ I f-+-- --~-- ! , 1,1 l \-11 i l ~-1-t I ~-- -1--.J1i :~ -~ ~ l ~ l I i i , T- 1-1 I : : ! i ! ~ ; '11 -i t ··11 I : , ~ ~ i ·j -; i· : :I, -~11 11, ··ri~~-- L '1 ',,,' .11, 

46 a:ja: I I I I I I i I I I ! I i T I ! I I 4--~ I , i i I ' I I I I I 
880 840 800 760 720 680 640 600 560 520 480 440 400 360 320 280 I 240 200 I ' T 160 i 120 I I I T I I I I 

DISTANCE (FT.) 80 40 

50 

0 

LONGITUDINAL PROFILE 0+00 - 8+60 
SCALE: HORIZONTAL 1 INCH= 40 FEET, VERTICAL 1 INCH = 2 FEET 

·---

STRUCTURES TABLE -AREA 1 

STRUCTURE # STRUCTURE PROFILE CREST HEIGHT 

S1 

S2 

S3 
84 
S5 

S6 

S7 

S8 

S9 

S10 

S11 

812 

TYPE LOCATION (MSL) 

LOG SILL 

LOG SILL 

LOG SILL 

LOG SILL 

LOG SILL 

LOG SILL 

LOG SILL 

LOG SILL 

LOG SILL 

LOG SILL 

LOG SILL 

LOG SILL 

0+20 

1+04 

1+79 

2+78 

3+46 
4+25 

4+95 
5+45 

6+04 

6+73 
7+54 

8+22 

62.8 

61.2 

59.7 

57.9 

56.8 
55.9 

54.5 

53.4 
52.7 

51.7 

50.9 

49.7 

NOTE- ALL LOG SILL STRUCTURES SH.ALL USE A MINIMtzE BOLT SJZE OF I 8' JN LENGTI-1 AND .. -,.. , , ..... 
A DIAMETER OF 18- 24". 

10--YEAR GROW-IN 

CHANNEL CHANNEL 
WIDTH, \"/(FT) SLOPE (FT!FTJ 

4.0 2% (MAX) 

10-YEARVEGETATED 

CHANNEL CHA.NNB.. 
\'VIDlH, Vi/ {Fl) SL.OPE {FT.R) 

4.0 2% tMAX.l 

1) Tl·'JS TYPlCAL CROSS-SECTION SHALL BE 
USED FDR TI-lE TRIBUT"AR'!' JOlNING THE M"llN 
CHANNB. AT STATl()N 5+10_ 

2) FOR Bt.ANKETING AND t.-\ATTING 
INSTRUCTIONS, SEE DETAJL (SHa:T 17). 

CHAN:NB.. I CHA.l\INEL CHAN NB. CHANNEL SHEAR 
PLOVV (CFS) DEPTH , D {FT) VELOCITY {Fr/S) STRESS {LB/SF) 

21.2 + I 0.71 :!: 5.54 + 0.67 ... 

cw-NNB. CHANNEL CHANNEL C'-!ANNEL SHEAR 
R...OW(CFS) DEPTH, D (FT) VB.OClTY {FTJS} STBESS {l..BISI'] 

21.2"' 0.91 -+ 3.98 + 0.82+ 8 DETAIL: TRIBUTARY i 
NTS 

' 

.. 

,.... 

RE\/tS!ONS: 
DATE 

DRA.WNBY: 
JWR 

DATE: 

7/18/07 

SHEET: 
JOB#: 2488 

DESIGNED BY: 
JVllRJT\'l.IC 

CHECKED BY· 
TVVC/VllDB 
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590 5 10 15 20 25 30 35 40 45 50 
DISTANCE (FT.) 

55 60 65 70 75 80 85 90 95 100 

RIFFLE CROSS-SECTION (STATION 1 +40) 
VERTICAL SCALE: 1" = 2' HORIZONTAL SCALE: 1" = 5' 

POOL CROSS-SECTION (STATION 2+58) 
VERTICAL SCALE: 1" = 2' HORIZONTAL SCALE: 1" 5' 
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NOTES: 
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IN THE FIELD AS APPROVED BY THE DESIGNER. 

*ALL DISTURBED AREAS SHALL BE SEEDED WITH STABILIZATION SEED MIX AS SPECIFIED 
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DEPICTED HEREIN. 
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*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 MIXAS SPECIFIED 
ON THE SEEDING AND PLANTING PLAN 
(SEE SHEET 1 9) 
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PROJECT NOTES 

THE CONTRACTOR SHALL MEANDER THE RELOCATED TRAIL TO AVOID REMOVAL OF ANY SIGNlRCANTVEGETATlON. 
APPROVAL OF THE FINAL TRAIL LOCATION MUST BE OBTAINED FROM THE COUNTY ENGINEER BEFORE ANY 
CONSTRUCTION ACTIVITIES CAN COMMENCE. 
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LONGITUDINAL PROFILE 12+60 - 21-l-20 
DISTANCE (FT.) 

SCALE: HORIZONTAL 1 INCH= 40 FEET, VERTICAL 1 INCH= 2 FEET 

1320 1280 

-, --
' --.... , ' \ i --
' -\ ; -' --
' -..... 

. . . . . . 

r 
II 

LEGEND 
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RESTORAllON ZONE 
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ACCESS 
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CROSS-SECTION 

PROPOSED GRADING 
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PLUG 
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· .. ' . 
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APPROXIMATE EXISllNG 
VIRGINIA LEAST TRILLIUM 
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PROPOSED TREE/ 
PLANT PROTECTlON 

STRUCTURES TABLE - AREA 3 
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_g,ROSS-SECTION (ST A TION 1 7+1 5) 
VcRTICAL SCALE: i" 2' HORl70NT AL SCALE: 1" 5' 
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CROSS-SECTION (STATION 19+20) 
VERTICAL SCALE: 1" = 2' HORIZONTAL SCALE: i" = 5' 
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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 WrTH STABILIZATION SEED MIX AS SPECIFIED 
ON THE SEEDING AND PLANTING PLAN 
(SEE SHEET I 9) 

*ALL GRADING DEPICTED IN PLAN VIEW (SHEET 6, 8, I 0, AND I 2) 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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SCALE: I INCH = 20 FEET 

CONTOUR INTERVAL= 1 FOOT 
SCALE: 1 INCH = 20 FEET 
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1) THIS TYPICAL CROSS-sECTION SHAU.. BE 
USED FOR THE TRIBUTARY JOINING THE MAIN 
CHANNB._ATSTA1l0N 13+80. 

l D " "' 

I-- w --1 
10-YEAR GROW-!N _ .. _ --

CHANNEL CHAN NE_ CHANNEL 
\r'/lDTrl, W (Fl) SLOPE {FT/Fl) FLOW(CFS) 

3.0 3%(Mt1Xj 15.8 :t 

10--YEAR VEGETATED 

CHAN NB.. CHANNEL CHANNEL 
WIDTH, \,V (FTJ SLOPE (FT!FT) FLOW(CFS) 

30 3% !MAX) 15.8 :t 

2) FOR BLANKETING A"JD MATTING 
INS1RIJCTlONS, SEE DETAIL {SHEET 17). 

CHANNEL CHANNEL CHANNEL SHEAR 
DEPTH, D (FT) VB..OCITY (FT.IS) STRESS (LB/SF) 

0.58 :t 5.72 '.!:_ 0.77 '.!:_ 

Cl-!.ANNEL CHANNEL CHANNEL SHEAR 
DEPTr----1, D (FT) VELOOTY (FT1SJ STRESS (LB/SF) 

0.74 :!: 4.07 :t 0.94 :t 

(\ DETAIL: TRIBUTARY 2 

\J 

~ , 
t-

~ D 

" 

.s:o.I 
,'<'. 

-'"" 
:!:-": 
0 

NTS 

!:QI§: 

i l iHIS TYPICAL CROSS-sECTlON SHAE..l BE 
USED FOR ThE TRIBUTARY JOINING THE fvlA!N 
CHANNB..AT STATION 16+20. 

2) FORBLJlJ',JKETJNGANDMATTING 
INSTAUCTIONS, SEE DE!" AIL \SHEET 17)_ 

w--1 
10-YEAR GRQV.l~N ·- ·--·-··--· ··-

CHA.t\INEL CKANNEL CHANNEL CHANNEL CHAN Na Cl-IANNEL SHEAR 
VJIDn-1, \'If (FT) S!..OPE (Fr/FT) R-OW(GFS) DEPTH, 0 {FT) \/ELOC-ITY {FTIS) STRESS (LB.!SF) 

3.0 6%(MAX) 1.6 :t O.i3 :!'. 3.51 :;: 0.45 ± 

10-YEAR VEGETATED - -- - ·---. ----
! CHANNEL CHANNEL CKANNEL CHA."JNEL CHANNEL C.'-iANl\.'EL SHEAR 
IWlDTH, VJ (Fl) SLOPE (FT!FT) FLOW(CFS) DEPTH, D (FT) \/ElOCfTY (FT,S) STRESS (LBJSF} 

I 3.0 
' 

6% (MAX) 1.6 :t 0.18 ::t_ 2.58 :t 0.56 :t 

(\DETAIL: TRIBUTARY 3 
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STEEPLECHASE - FOR EBAY 
SCALE: i INCH = 5 FEET 

STEEPLECHASE-FOREBAY 

CONTOUR INTERVAL= 1 '"OOT 
SCALE: 1 INCH = 5 FEET 

I I I 1 
5 ' 0' 2.5' !)' 

THE FOREBAY WAS DESIGNED IN ACCORDANCE WITH THE STANDARDS AND SPECIFICA110NS INCLUDED IN THE 
FEDERAL HIGHWAY ADMINISTRATION HANDBOOK (FHWA HEC-14 REFERENCE). 

HYDRAULIC INPUT PARAMETERS WERE GENERATED USING FLOW MASTER SOFTWARE BY HAESTAD METHODS. 

ENERGY DISSIPATOR HYDRAULICS 
RIPRAPD50: 
APRON LENGTH• 
APRON WIDTH: 

APRON THICKNESS: 
MINIMUM TAILWATER 
Q (10-YR) 

1 .0 FT MIN, CLASS I 
29.0 FTMIN 
17.0 FTMIN 

2.2 FTMIN 

4 .7 CFS 
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CROMWELL RIDGE OUTLET PROTECTION 
SCALE: i INCH= 5 FEET 

CONTOUR INTERVAL= 1 FOOT 

H -5 FEET ~ SCALE• 1 INC - - _ 

I l l I ltt 5' 

l~~~~===i ~ ., 
CROMWELL RIDGE - OUTLET PROTECTION 

THE OUTLET PROTECTION WAS DESIGNED IN ACCORDANCE WITH THE STANDARDS AND SPECIFICA110NS INCLUDED IN 
THE EROSION AND SEDIMENT CONTROL HAND BOOK, THIRD EDITION, 1992 (DEPARTMENT OF CONSERVATION AND 
RECREATION, COMMONWEALTH OF VIRGINIA). THE OUTLET PROTECTION IS FOR A 2-FT DIAMETER PIPE HAVING 10.0 
CFS. 

HYDRAULIC INPUT PARAMETERS WERE GENERATED USING FLOW MASTER SOFTWARE BY HAESTAD METHODS. 

ENERGY DISSIPATOR HYDRAULICS 
RIP-RAP D50: 
APRON LENGTH: 
UPSTREAM APRON WIDTH: 
DOWNSTREAM APRON WIDTH: 
APRON THICKNESS: 

MINIMUM TAILWATER 
Q (10-YR) 

1 .0 FT MIN, CLASS I 
7.0 FTMIN 
6.0 FT 
9 .0 FT 
2-2 FT 

10.0 CFS 

LEGEND: 
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SURVEYED WETLANDS 
[rT7il 
~ EXISTING STORM SEWER PIPE 

SURVEYED STREAM CHANNELS ~ EXISTING CONTOURS 

PROPOSED CONTOURS 

EXISTING 24" PIPE 
(FROM CROMWELL 

RIDGE BMP} 

7'MINI 

6' 9' 

C' ~ """ ,,;,/"'-'6H(f!2J I 
MIN DEPTH 3.2' _J_ 

PLANVIE'N 

GEOTEXTILE F"'8RlC 
(Ali SPWFIED IN nE \11AGlNIA B'OGie.t.:A.'"C:. """""""'' 

C(lNfflOL HANDBOOK. 1HIJ'i!J S'>f'l\C«, 1~ PAO<EU->7>~ 

SECTION VIEW 

2 \OUTLET PROTECTION 
14 _J CROMWELL RIDGE 

NON-WOVEN 
GEOTEXTILE FABRIC 

IAS Sl'ECIFllill <N 1liE"'1RGiN"' BlOSIONAND S£:>1.<ENT 
OON!1'iOl- liANOSOOI<. l><IRD EDfTION, 10C<> PAGE 111-171.) 
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POWHATAN PLANTATION: BASIN HYDROLOGY 
SCALE: 1 INCH ~ 300 FEET 

PROPOSED CONDITIONS 
CONTOUR tNTERVAL 1 FOOT 

[ 2-YR PROPOSED WSE I 
1-YR PROPOSEDWSE -----

-------------.. --·- ·· .... .. .. . .. -

CROSS SECTION 1 CROSS SECTION 2 CROSS SECTION 4 CROSS SECTION 7 

HYDROLOGIC SUMMARY 

HYDROLOGIC ANALYSIS 

HYDROLOGIC ANALYSES WERE PERFORMED FOR THE UNNAMED TRIBUTARY TO POWHATAN CREEK IN JAMES CITY COUNTY, 
VIRGINIA, IN ORDER TO DETERMINE RUNOFF CHARACTERISTICS DURING VARIOUS STORM EVENTS, AS WELL AS TO DETERMINE 
DISCHARGES THAT ARE ASSOCIATED WITH BANKFULL ELEVATIONS. 

THE DRAINAGE AREA SUPPLYING THE UNNAMED TRIBUTARY WAS DELINEATED USING 2 FOOT DIGITAL TOPOGRAPHY AND CURRENT 
AERIAL PHOTOS WITH A RESULT ANT TOTAL DRAINAGE AREA OF 148.6 ACRES. 

PEAK FLOWS FOR VARIOUS RECURRENCE INTERVALS WERE DEVELOPED USING THE NATURAL RESOURCES CONSERVATION 
SERVICE (FORMERLY SCS) TR-55 METHODOLOGY AND RUNOFF PROCEDURES AS IMPLEMENTED IN PONDPACK MODELING 
SOFTWARE BY HAESTAD METHODS. 

THI;; FLOWS USED FOR THE VARIOUS DESIGN STORM EVENTS ARE SUMMARIZED IN THE HYDROLOGIC SUMMARY TABLE. 

WEG EVALUATED THE 1 AND 2 YEAR STORM EVENTS FOR PEAK DISCHARGE RATES. THESE DESIGN STORM EVENTS WERE THEN 
INPUT INTO THE US ARMY CORPS OF ENGINEERS 'HEC-RASc RIVER MODELING SYSTEM" IN ORDER TO DETERMINE BASELINE FLOW 
RATES, BOUNDARY CONDITIONS AND FLOW PARAMETERS THAT WERE USED IN THE STREAM RESTORATION DESIGN. 

HYDRAULIC SUMMARY 

HYDRAULIC ANALYSIS 

HYDRAULIC ANALYSIS OF THE UNNAMED TRIBUTARY TO POWHATAN CREEK WAS PERFORMED USING VERSION 3.1.1 OF THE USAGE 
HEC-RAS PROGRAM TO DETERMINE THE STORM MAGNITUDE AND RECURRENCE INTERVAL CAUSING OVER-BANK FLOODING AT 
DIFFERENT CROSS-SECTIONS, AS WELL AS AREAS OF HIGH SHEAR STRESS AND STREAM POWER THAT INDICATE AREAS WHERE 
STREAM RESTORATION TECHNIQUES AND BANK STABILIZATION ARE NEEDED . 

CROSS- SECTIONS WERE DEVELOPED FROM EXISTING 2-FOOT DIGITAL TOPOGRAPHY WHICH WAS SUPPLEMENTED WITH FIELD DATA 
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 WrTHIN 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 
SILLS (0.048), LOG DEFLECTORS (0.045), AND ROOT WADS (0.06) 

THE HYDRAULIC ANALYSIS WAS USED TO DETERMINE THE OVERALL CONVEYANCE CAPACITY CHARACTERISTICS OF THE PRIMARY, 
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 
ASSESSMENT (FIELD INDICATORS) OF THE STREAM ARE GENERALLY CONSISTENT WITH THE MODELED WATER SURFACE ELEVATIONS 
FOR THE 1 ·YEAR STORM EVENT (CHANNEL FORMING FLOW). 

HYDROLOGIC SUMMARY (POST RESTORATION) 

SUB-WATERSHED I COMPOSITE CN I DRAINAGE AREA (Ml~) !DRAINAGE AREA (AC)I TC (HR) !CUMULATIVE (AC) 
1-YR 

DR-CMPK 74 0.010 6. 105 0.410 

OR-4 BO 0 .009 5.690 0.226 

JUNCTION 10 11 .795 17.07 

DR-5 79 0.006 3.880 0.431 

JUNCTION20 15.675 14.26 

DR-GS CH 91 0.006 4 .004 0.280 

JUNCTION30 19.679 20.06 

DR-STPE 90 0.012 7 .724 0 .224 

JUNGTION33 27.403 34.67 

DR-STPW 90 0 .009 5_745 0.329 

JUNCTlON36 33.149 45.59 

DR-6C 72 0 .009 5 .543 0.520 

DR-60 73 0.011 7.253 0.377 

JUNCTION40 45.945 52.44 

DR-68 72 0.004 2.425 0.198 

DR-6E 73 0.007 4.255 0 .342 

JUNCTION SO 52.625 57.16 

D~~CF!OM 90 0.005 5.363 0.400 
DR-6A 72 0.004 2.286 0.178 
JUNCTION55 60.274 60.64 
DR-G 73 0.014 9 .218 0.849 

JUNCTION60 69.492 62.31 
DR-A 85 0 .039 24.746 0.884 
DR-B BO 0.005 3 .485 0.198 

DR-C 87 0 .037 23.476 0 .415 

DR-2 78 0 .003 1.961 0 .308 
DR-3 74 0.022 13.902 1.395 

JLJNCTION70 137.062 70-.86 

DR-1 78 0.018 11 .584 0 .202 

OUTFALL 148.646 83 .07 

s>vi. . 

HYDRAULIC SUMMARY (POST RESTORATION) 
,_ s4, <i l t; ? • ~"l 

9.-~ -· $ 5, IZ> 5'1,"/ '5""''!> .,. 

Q (CFS) 

2-YR I 10-YR 

23.02 42.55 

22.19 51.88 

32.24 69.61 

53.77 111_41 

68.31 138 . .41 

78,92 168 

86.72 188.72 

91.93 199.43 

94.51 207.49 

109.81 249.67 

128.97 294.67 

ll - J, 4'7 

l.-1 · 3'1 

100-'YR 

61.01 

82.06 

102.45 

162.15 

200.93 

250.93 

285.32 

301 .55 

315.69 

463.75 

463.75 

RIVER STATION PROFILE QTOTAL W .S. ELEV -YEL .C!---INL Sl:-lEAR Cl---1.M.1 POWER CHAN FL OW AREA TOP WIDTH FAOUDE # ('_,HL 
(CFS) (FT) (FT/SJ (LB/SO FT) (LB/FT S) (SQ FT) (FT) 

es.o.ti---05-...--.048 05>----~ 
05-op-.048 05, ___ _ 

5:2.0 05------.048 .05·-----.. 05 .035 .05------.i 58.0 61-5 
XS l (0+20) ' · yea>' 34.70 64.06 3:69 0 .97 3 .56 9.42 12.28 0.7 3 

2-year 53.80 64.20 4 .84 1.57 7 .59 11 .28 13_72 0.88 

300' O' 150' 300' 600' 900' 645 

g i 64.0 

w 

63.5 LEGEND: 
63.0 

61 .0 

~ 60.5 

B so-.o 

~ 59_5 

" 59.0 

58-5 

57.5 

g 
z 57.0 
0 
~ 

~ 
~ 
w 

56.5 

56.0 

51 .5 

g 
z '51 ,0 
0 

~ 
~ 50.5 

50.0 

XS? (1+97) 
1 -year 34.70 60.17 2 .66 0.24 0.63 13.28 13.65 0 .44 
2 yea; 53.80 60.43 3 .34 0 .35 1 _-1s 17.04 16.17 0 .50 

XS 3 (3+.45) 1 -year <'.:14 .70 58.07 3.22 0 .70 2 .2B 10.89 13.43 0.59 
~year 53.80 58.35 3.75 0.87 3.26 15.06 16.24 0.60 

XS 4 (4+20) 1 year 34.70 57.24 3.00 0.60 1.79 11.7 7 14 .07 0 .53 
2 -year 53.80 57_47 3 .68 0.84 3 .07 15.37 16_43 0.59 

XS 5 (5 +34) 1 year 34.70 54. 2.64 0.44 1 .17 13.60 15.32 0.44 
2 -year 53 .80 55.10 3 0 .65 2 .14 17.47 17.66 o,i:;o 

·~ •O m m • m 
STATION {FT) STATION (FT) IC -5 f I DRAINAGE AREA 

SB.OD 10 20 30 40 50 55.si 1o 20 3o 40 5<J 
STATION (FT) 

49·5o 10 20 30 40 50 

ST A TION (FT) XS 6 (6+~) 

,. 

1 -year 
~year 

53.39 53.39 3 .87 0 .95 3 .66 14.09 15.63 0.64 
78.92 53.63 4 .68 1.29 6.05 18.iB 18.05 0 .70 

CROSS SECTION 8 IHI PROPOSED CHANNEL ALIGNMENT 
.os oas as-51.5 

51_0 

!>' 50 5 

Ii ii EXISTING CONTOURS 

5 
~ 50.0 

w -49.5 

49.0 

Ii 2 ii Tc FLOW PATH 

48.50 10 m 50 20 40 60 
STATION (Fl) 

CROSS SECTION 14 

,, @J1o ii MODELED JUNCTION LOCATION 
44 tf-----.05 _06 05-----fj 

43 

g 
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[;;]1 MODELED CROSS- SECTION LOCATION 41 

-
390•------~--~--~--~~-~ 60 30 40 50 10 20 

STATION (FT) 

CROSS SECTION 9 

51 .05 .035 05-----4'1 

50 

g 
z 49 

I 4B 
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47 

460 10 20 30 40 50 
STATION (FT) 

CROSS SECTION 1 8 

39.5 036 05---.. 

38.5 

~ 375 z . 

~ ai 36.5 
~ 
w 

35_5 

3450 20 40 60 80 100 

STATION (FT) 

g 
5 

~ 
" 

4B 

47 

46 

45 

44 

CROSS SECTION 1 0 

05 06 05--~ 

43 ~---------------~---0 10 ~ ~ ~ ~ 00 

38-5 

37_5 

~ 36.5 

5 
~ 35.5 
~ 
w 

34.5 

STATION (FT} 

CROSS SECTION 19 

05.-.o-045 05-----.. 

33_ 0 50 .,., . " 

ST A TION (FT) 

45.0 

44.5 

~ 44.0 

5 
~ 43_5 

w 430 

42.5 

42.00 

38.5 

37.5 

[ 36_5 

5 
~ 35_5 
~ 
w 

34.5 

33.50 

CROSS SECTION 12 

05 .045 05-----ei 

10 20 30 40 50 60 

STATION (Fl) 

CROSS SECTION 20 

05---eto--035 .05-----

50 100 

ST ATJON (FT} 

150 

70 

XS 7 (8+14) 1 -year k2.44 51_i1 5 .24 1-91 9.98 10.06 12.79 1.00 
2 -year 78 .92 51 .40 5.76 2.09 12.03 14.26 1 5 .74 0.95 

XS 8 (9+07) 1 year 57.20 50.ii 2 .98 0 .33 0 .99 19.19 23.86 0.59 
2 -year 86.72 50.35 3 _47 0.42 1.45 25.05 26.42 0.61 

XS 9 (10+60) 1-year 57.20 48.45 3 .42 0.41 1.38 16.77 17.00 0 .59 
2-year 86 .72 48.71 4.14 0.55 2.29 21 .68 2i .78 0.64 

. 

XS10(12+ 83) 1 yea; 60.64 45.83 3 .18 1 .02 3.24 i 9 .11 18.70 0.54 
2 -year 91.93 46.i4 3.68 1 .26 4 .65 25.79 2 5 .11 0.56 

XS11 (13+72) 1--year 60.64 44.68 2.57 0.39 LOO 23.73 28.61 0 .46 
2- year 91 .93 44.94 3.00 OAB 1 .47 32.61 40.27 0.48 

XS i 2 (15+03) 1 year 62.30 43.75 2 .75 0.45 1 .23 22.74 27.0i 0 .5i 
2 year 94.50 44.05 3 .07 0 .51 1.57 32.82 40.49 0.49 

XS 13 (16+64) i year 62 .30 42_96 3.06 0 .57 1-75 20.39 24.54 0 .59 
2 - year 94.50 43.23 3.44 0.66 2.27 28.48 35.32 0.58 

XS 1 4 (17+80) 1~year 62.30 41 .R1 2 .79 0.75 2 .08 22 .71 22.38- 0.44 
;.:-year 94 .50 42.08 3.38 i .03 SAE 29.54 28.06 0.48 

XSi5(i9+91) 1-year 62.31 39.34 L23 0.04 0.05 64.91 67_39 0.16 
2 year 94.50 39.65 148 0 .06 0 .09 86.Si 74.95 0 .18 

XS 16 (21 +32) 1 -year 62.31 37.45 LOO 0.06 0.06 72.35 70.98 0.14 
..:-year 94.50 37.89 1.17 0.06 0.07 105.95 79.89 0.13 

XS 17 (22+ 21) i year 62.31 37_33 2.34 o _-17 0.40 28.22 27.06 0.34 
<:!-year 94.50 37.76 2.62 0.19 0.51 41-87 36.13 0.34 

XS 18 (23+30) i year 62 .31 36.89 4 ()() 0.52 2 .07 15.56 11.37 0.60 
2 -year 94.50 $7 .23 4.81 0.70 B.36 20.54 20.64 0.66 

XS 19 (25+45) yeac 62.31 3 5 .88 2 .2" 0 .29 0.65 27.54 2 5 .74 0.39 
2 yea; 94_50 36.17 2 .66 0 .38 LOO 36.75 44.84 0 .41 

XS 20 (25+58) i year 62.31 35.85 2.10 0.15 0 .31 29.62 25 .27 0 .34 

£"'YOOf \l<\ .00 36.13 2.54 Q_~Q 0.§1 J§.~O 4H@ 0.38 
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CONTOUR INTERVAL~ 1 FOOT 

E&S CONTROL PLAN - OVERALL VIEW 
SCALE: 1 INCH ~ 300 FEET 

!CALE: 1 INCt ~ 301 FEET I ~ 
300' 

LEGEND 

PROJECT LIMITS 11:::·::: :.:::.ll EXISTING ROADWAY 

O' 150' 300' 

PROPOSED STONE 
CONSTRUCTION 
ENTRANCE 

@ E3 
rs SURVEYED STREAM 

CHANNEL LIMITS II <!J II EXISTING FOOT BRIDGE 

[fj] 

rn 
~ 

PROPOSED CONS<nUCTlON 
ACCESS ROUTE 

D SURVEYED 
WETLAND UMlTS 

~ .. PROPOSED STREAM 
~ALIGNMENT 

PROPOSED STAG!NG AND 
STOCKPILE AREA 

[\~--~-sll EXlSTlNG CONTOURS 0 CONSTRUCTION 
.. ACCESS 

/ Ell: PROPOSED SILT 
FENCE @ 

~ 
~ 

APPROXIMATE EXISTING 
VIRGINIA LEAST TRILLIUM 
COLONY LIMITS 

ICll PROPOSED LIMITS OF lL:::1l CLEARING AND GRADING 
~ PROPOSED TREE/PLANT 
~ PROTECTION 

EROSlON 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 SEO!MENT CONTROL HANDBOOK (VESCH, 1992) MINlMUM STANDARDS. AOOITJONALLY, 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 MATIING 
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 EROSJON 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 LEFTTHE SITE: -

8. BEFORE EROSION CONTROL MATIING HAS BEEN PLACED, THE GENERAL STABILIZATION MIX SHALL BE INCORPORATED 
WITH THE NEWLY GRADED SUBSTRATE. SPECIFtCA110NS FOO THtS MIX ARE LOCATED ON THE SEEDING AND PLANTING PLAN 
(SHEET 19). 

9. REEXAMINE THAT ALL WORK HAS BEEN SEEDED AND STABILIZED PROPERLY. 

NOTE: ALL ELEV A TIONS 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 9~ TH~§£ .PbA.t\l,S $Ji.A.!.!. f?f;" TQ ,PB,!;QU).9§ THE TRANSPO.~T OF ALL 
WATERBORNE SEDIMENTS RESULTING FROM CONSTRUCTION ACTlVffiES FROM ENTERING ONTO ADJACENT PROPERllES OR STATE 
WATERS. IF FlaJ:J. INSPEOJ10N REVE;ALS THE. INAD.EQ!JACY OF THE.PLAN TO CONFINE S.EDIMENT TO THS.PRQ!ECT SITE. ALL. 
APPROPRIATE MOOIFICATIONS W ILL BE MADE TO CORRECT ANY PLAN DEFICIENCIES. IN ADDIJ10N TO THESE NOTES, ALL 
PROVISIONS OF THE VIRGINIA EROSION AND SEDIMENT CONTROL REGULAJ10NS SHALL APPLY TO THIS PROJECT. 

1. ALL EROSfON ANO SEDIMENT CONffiOL MEASURES SHALL BE INSTALLED AND MAINTAINED IN ACCORDANCE WITH THE VIRGINIA 
EROSION AND SEDIMENT CONTROL HANDBOOK 3RD EDmON. 1992. THE CONTRACTOR SHALL BE THOROUGHLY FAMILIAR WITH ALL 
APPLICABLE MEASURES C'ONT AINEO THEAElN THAT MAY BE' PERTINENT TO n-us PROJECT, INCLUDING MINIMUM Si AND ARDS 1 
THROUGH 19. IF THE APPROVED EROSION AND SEDIMENT CONTROL PLAN IS FOUND TO BE INADEQUATE IN THE FIELD, THE MlN!MUM 
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 L.4.ND-DISTURBER SHALL BE PROVIDED. THE RESPONSlBLE LAND-D!SllJRBER SHALL BE AN INDIVIDUAL WHO 
HOLDS A VALID CERTIRCATE OF COMPETENCE 1SSUED BY THE VIRGINIA DEPARTMENT OF CONS ERV A llON AND rs DEFINED AS THE 
PERSON IN CHARGE OF AND RESPONSIBLE FOR CARRYING OLJT THE l.AND-DISlURBING ACTIVITY. PERMITS OR PLANS WITT-IOLJT THIS 
JNFORMATION ARE DEEMED INCOMPLETE AND WILL NOT BE APPROVED UNllL PROPER NOTIFICATION !S RECEIVED. ALSO, IFTHE 
PERSON DESIGNATED AS RESPONSIBLE LAND-DISTURBER CHANGES BETWEEN THE TIME OF PLAN APPROVAL ANO THE SCHEDULED 
PRECONSTRUCT!ON MEETING, TI-IE ENVIRONMENTAL DIVISION SHALL BE INFORMED OF THE CHANGE, !N WRmNG, 24-HOURS !N 
ADVANCE OF THE PRECONSTR.UCTION MEETING. 

3 . A PRECONSTRUCTION MEETING SHALL BE HELD ON SITE BETWEEN THE COUNTY, THE DEVELOPER, TI-IE PROJECT ENGINEER, THE 
RESPONSIBLE LAND-DISnJRBER 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 MEETlNG. THE 
DESIGNATED RESPONSIBLE LAND-DISTURBER JS REQUIRED TO ATTEND THE PRECONSTRUCTION MEEllNG FOR THE PROJECT. 

4. ALL POINTS OF CONSTRUCTION -INGRESS AND EGRESS SHALL BE PROTECTED BY A TEMPORARY ·OONSTRUCTiON ENTRANCE TO 
PREVENT TRACKING OF MUD ONTO PUBLIC R!GHT-OF-WAYS. AN El\.JTRANCE PERMIT FROM THE VIRGINIA DEPARTMENT OF 
TRANSPORTAllON IS REQUIRED PRIOR TO ANY CONSTRUCTION ACTIVITIES WITHIN STATE AlGHT-OF-WAYS. WHERE SEDIMENT IS 
TRANSPORTED ONTO A PUBLIC ROAD SURFACE, THE ROAD SHALL BE THOROUGHLY CLEANED ATTHE END OF EACH DAY (SID & 
SPEC 3 .02). 

5. SEDIMENT BASINS AND TRAPS (STD & SPEC 3.13 AND 3.14), PERIMETER DIKES (STD & SPEC 3.09 AND 3.12), SEDIMENT FILTER 
BARRIERS (SID. & SPEC· 3.05) AND OTHER MEASURES· INTENDED TO TRAP SEDIMENT ON-STTE'MUST'BE'·CONSTRUCTED AS A FIRST· 
STEP IN GRADING AND MUST BE MADE FUNCTIONAL PRIOR TO ANY UPSLOPE LAND D!STIJRBANCE TAKlNG PLACE. EARTHEN 
smucruRES SUCH AS DAMS, DIKES ANO 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 tv'IEASURES SHALL BE ACCOMPLISHED ltv1MEDIATELY AND 
SHALL INCLUDE THE REPAfR OF MEASURES DAMAGED BY ANY SUBCONTRACTOR lf\IGLUDING THOSE OF THE PUBLIC tJTit..ITY 
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 (SID. &SPEC. 3.10} AND SLOPE DRAIN (SID. & SPEC. 3.15) SHALL BE INSTALLED PRJORTOTHE END OF 
EACH WORKING DAY. 

7. SEDIMENT CONTROL MEASURES MAY REQUIRE MINOR FIELD ADJUSTMENTS AT TIME OF CONSTRUCllON TO INSURE THEIR 
INTENDED PURPOSE IS ACCOMPUSHED. ENVIRONMENTAL DNISION APPROVAL WILL BE REQUIRED FOR Olr!ER DEVIAllONS FROM 
THE APPROVED PLAN. 

8. THE CONTRACTOR SHALL PLACE SOIL STOCKPILES AT THE LOCA T.IONS SHOWN ON THE PLAN. SOIL STOCKPILES SHALL BE 
STABILIZED OR PROTECTED W~TH SEDIMENT TRAP.PING-MEA.SURS:S·. OFF-SITE-WASTE OR BORROW AR~S SHALL BE APP-ROV~D BY 
THE ENVJRONMENTAL 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 FAC!L!TIES WITHIN 30 DAYS FOLLOWING COMPLETION OF ROUGH GRADING AT 
ANY POINT WITHIN THE PROJECT. THE INSTALLATlON OF DRAINAGE FACILlllES SHALL TAKE PRECEDENCE OVER ALL UNDERGROUND 
UTILITIES. OUTFALL DITCHES FROM DRAINAGE STRUCTURES SHAU. 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 STREEf GRADING OR UTILITY INSTALLA.TlON 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 ST ABJLIZA TION SHALL BE APPLIED wrn-llN SEVEN DA vs 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 SEVVER, STORM DRAIN , WATER OR UNDERGROUND UllUTY LINES ARE TO BE OPEN AT 
ONE TIME. FOLLOWING INSTALLATION OF ANY PORTION OF THESE ITEMS, ALL DISTURBED AREAS ARE TO BE IMMEDIATELY 
STABILIZED (LE., THE SAME DAY) 

12. IF DISTURBED AREA STABILJZA110N IS TO BE ACCOMPLISHED DURING THE MONTHS OF DECEMBER, JANUARY OR FEBRUARY, 
STABIUZA110N SHALL CONSIST OF MULCHING (STD & SPEC 3.35). SEEDING WILL THEN TAKE PLACE AS SOON AS THE SEASON 
PERMITS. 

13. THE TERM SEEDING, FINAL VEGErAllVE COVER OR STABILIZATION ON THIS PLAN SHALL MEAN THE SUCCESSFUL GERM!NA110N 
AND ESTABLISHMENT OF A STABLE GRASS COVER FROM A PROPERLY PREPARED SEEDBED CONTAINING THE SPECIFIED AMOUNTS 
OF SEED, LIME AND FER11L!ZER (SID & SPEC 3.32). lRRlGAllON SHALL BE REQUIRED AS NECESSARY TO ENSURE ESTABL1SHMENT OF 
GRASS COVER. 

14. ALL SLOPES STEEPER THAN 3H:1V SHALL REQUIRE THE USE OF EROSION CONTROL BLANKETS ANO MATnNGSTO AID JN THE 
ESTABLISHMENT OF A VEGETATIVE COVER. INSTALLATION SHALL BE JN ACCORDANCE WITH STD. & SPEC. 3.35, MULCHING, STD. & 
SPEC. 3.36, SOIL STABILIZAJ10N BLANKETS AND MATTNG AND MANUFACTURERS INSTRUCTIONS. NO SLOPES SHALL BE CREATED 
STEEPER IHAN 2H:iV. 

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

16. TEMPORARY LINERS, SUCH AS POLYETHYLENE SHEETS, SHALL BE PROVIDED FOR ALL PAVED DITCHES UNTIL THE PERMANENT 
CONCREfE LINER !S 1NSTALLEO. 

17. PAVED DITCHES SHALL BE REQUIRED WHEREVER ACCELERATED EROSION IS EVIDENT. PARTICULAR A lTENTION 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. m:APPED SEDfMENT SHALL BE SPREAD, SEEDED ANO MULCHED. AFTER "THE PROJECT ANO ST ABH ... JZA110N iS 
COMPLETE, ALL EROSION. AND SEDIMENT CONTROL ME"ASURES· SHALL BE REMOVE'D W!THiN 30 DA VS. 

19. NO SEDIMENT TRAP OR SEDIMENT BASIN SHALL BE REMOVED UNTIL A) AT LEAST 75 PERCENT OF TI-lE 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 8) 60 PERCENT OF THE SINGLE FAMILY LOTS WITHIN TI-lE DRAINAGE AREA TO THE TRAP OR 
BASlN HAVE BEEN COMPLETED AND THE SOiL ST ABILlZED. A BULK SALE OF THE LOTS TO ANOTHER BUJLDER· DOES NOT SAT.JSFY 
THIS PROVISION. SEDIMENT TRAPS ANO SEDIMENT BASINS SHALL NOT BE REMOVED WITHOUT THE EXPRESS"AUTHORIZAllON OF 
THE JAMES CITY COUNTY ENVIRONMENTAL DIVISION. 

20. RECORD DRAWINGS (AS-BU IL TS) AND CONSTRUCTION CERTIFICAllONS ARE BOTH REQUIRED FOR NEWLY CONSTRUCTED OR 
MODIFIED STORMWA TEA MANAGEMENT/BMP FACILmES. CERTIFICATION ACTIVITIES SHALL BE ADEQUATELY COOR DINA TED AND 
PERFORMED BEFORE, DURlNG.AND FOLLOWING· CONSTRUCTION· JN· ACCORDANCE WffiilliECURRENTVEASION OF·1HE JAMES Cm'" 
COUNTY ENVIRONMENTAL DIVIS!ON; STORMWATER MANAGEMENT/BMP FACILITTES, RECORD DRAWING AND· CONSTRUCTION 
CERTIFICAllON, STANDARD FORMS & INSTRUCTIONS. 

21. DESIGN AND CONSTRUCTION OF PRIVATE-TYPE SITE DRAINAGE SYSTEMS OUIBIDE VDOT R!GHIB-OF-WAY SHALL BE 
PERFORMED IN ACCORDANCE WITH THE CURRENT VERSION OF THE JAMES CITY COUNTY ENVIRONMENTAL DMSION, STORMWATER 
DRAINAGE CONVEYJi.NCE SYSTEMS (NON-BMP RELATED}, GENERAL DESJGN AND CONSTRUCTION GUIDELINES. 

3' 

(OPTIONAL i 
(DOWNSTREAM VIEW) 

VOQT#1 
COARSE AGGREGA:J:E 

1 FLOW 
3' 

CLASS I RIPRAP 

(\DETAIL: ROCK CHECK DAM 

\J NTS 

EROSION AND SEDIMENT CONTROL NOTES 
1. THE PURPOSE OF THE EROSION CONTROL MEASURES SHOWN ON THESE PLANS SHALL BE TO PRECLUDE THE TRANSPORT OF 
A.bk WAT!;J'l§Q.~NJ; 31'91M£NT3 fiJ;SlJ1"TINi> FROM CONSTRLJCnDN ACTIVITIES AND EMEFllNG ONTO ADJACENT PROPEl'llle§ OR 
STATE WATERS. IF FIELD INSPECTION REVEALS THE INADEQUACY OF THE PLAN TO CONFINE SEDIMENT TO THE PROJECT SITE, 
APPROPRIATE MODIFICA llONS 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 CONSTRUCllON 
ENTRANCE WILL BE CONSTRUCTED IN A LOCA llON TO BE DETERMINED BY THE OWNER. WHERE SEDIMENT IS TRANSPORTED ONTO 
A PUBLIC ROAD SURFACE, THE ROAD SHALL BE CLEANED THOROUGHLY AT THE ENO OF EACH DAY. SEDIMENT SHALL BE REMOVED 
FROM THE ·ROAOS BY SHOVRING OR SWEEPING AND TRANSPORTED TO A· OJSPOSAL AREA 

3 . ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED AND MAINTAINED IN ACCORDANCE WITH THE VIRGINIA 
EROSION ANO SEDIMENT CONTROL HANDBOOK, THIRD EDITION, i992. TI-IE CONTRACTOR SHALL BE TI-lOROUGHLY FAMILIAR WrTH 
ALL APPLICABLE MEASURES CONTAINED THEREIN WH!CH MAY BE PERTINENT TO THIS PROJECT. 

4. ALL APPLICABLE FEDERAL, STATE AND LOCAL REGULATIONS PERT AIMNG TO WORKING .JN, OR CROSSING, A LtvE WATERCOURSE 
SHALL BE MET. 

5. PERIODIC INSPECTIONS OF ALL EROSION CONTROL MEASURES SHALL BE MADE BY THE CONTRACTOR TO ASSESS THEIR 
CONDITTON. THIS INCLUDES INSPECTION AFTER EVERY ERODIBLE RAINFALL EVENT ANO 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 MINOR FIELD ADJUSTMENTS AT Tl-IE TIME OF CONSTRUCTION TO ENSURE THEIR 
INTENDED PURPOSE JS ACCOMPLISHED. APPROVAL BY THE ENGINEER WILL BE REQUIRED FOR ANY DEVIATIONS FROM THE 
APPROVED PLANS. 

7 ~ THE. CONTRACTOR lS RESPONSLBLE FOR THE INSTALLATION OF ANY ADDITIONAL EROSION. CONTROL MEASURES NECESSARY TO 
PREVENT EROSJQN.A NO SEDJMENTATION. AS DETERMINED. BY THE JAMES CITY CO.LINTY ENVIRONMENTAL ENGINEERING 
DEPARTMENT. 

S. ALL EROSION CONTROL DEVICES SHALL BE IN PLACE ANO 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 STOCKPILE ACllVITfES 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 APPL!EDTO DENUDED AREAS WHICH MAY 
NOT BE AT FINAL GRADE BUT WILL REMAIN DORMANT (UNDISTURBED) FOR LONGER THAN 2 DAYS. SO!L STABIL!ZA110N MEASURES 
INCLUDE VEGETAllVE ESTA8L1SHMENT ·oR MULCHlNG. 

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

12·. THE TERM-SEEOtNG, FINAL VEGETATIVE COVER OR-ST ABILlZATION; ON THIS Pl.AN SHALL MEAN THE SUCCESSRJL GERMINATION 
AND ESTABLISHMENT'OF'A STABl::.ECOVER·Fl=lOM A PROPERL Y"PREPARED SEEDBED CONTAINING THE'SPECIF!EO AMOUNTS OF' 
SEED AND SOIL AMENDMENTS. 

13. 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 ANO· RESEEDED~ 

STRUCTURAL PRACTICES 

1. UNLESS OTHERWISE INDICATED, AU... VEGETATIVE AND STRUCTURAL EROSION AND SEDIMENT CONTROL PRAC11CES SHALL BE 
CONSTRUCTED ANO MAINTAfNED ACCORDING TO MINIMUM VIRGINIA EROSION AND SEDIMENT CONTROL STANDARDS ANO 
SPECIRCAT!ONS-.OF THE VIRGINIA EROSION·AND-HANDBOOK, THIRD EOmON; 1-992. TI-IE MINIMLJM.STANDAADS-OF1r!E SEDIMENT 
CONTROL REGULAllONS, LATEST EDITION SHALL BE ADHERED TO UNLESS OTHERWISE WAIVED OR APPROVED BY A VARIANCE. 

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

3. TREE/PLANT PROTECTION - STD. & SPEC. 3.38.TREE PROTECTION MEASURES SHALL BE EMPLOYED AS NEEDED TO PRESERVE 
E)(~STING LEAST TRILLIUM PLANT COMMUNITIES BY PROTECTING TI-IEM FROM INJURY DURING CONSTRUCTION . 

v· GETATIVE PRACllCES 

1 . TOPSC)!L (STOCKPILE) -STD. & SPEC. 3.30 TOPSOIL SHALL BE STRIPPED FROM PROPOSED GRADING AREAS AND TEMPORARILY 
s·:-cc!<F'ILED PER THE"OWNERWITHIN THE PROPOSED AREAS FOR' LA.-n=:R USE~· STOCKPILE IN SUCH A MANNER THAT.NATURAL 
o,:·:A·:NAGE WILL NOT BE OBSTRUCTED AND NO OFF-SITE SEDIMENT DAMAGE WILL RESULT. 

~~ll\ffENANCE PRACTICES 

IN Gi::NERAL, ALL EROSION ANO SEDIMENT CONTROL MEASURES WILL BE CHECKED DAILY AND AFTER EACH SIGNJF!CANT RAINFALL 
B"'" THE CONTRACTOR. THE ·FOLLOWlNG ITEMS \:JVlLL BE CHECKED tN PARTICULAR: 

1, ''!6 T FENCE§ §HALb flE INSPE;GTBJ IMMEQIA TELY AFTER EACH RAINFALL AND AT LEAST DAILY DURING RROLONGED MINl'AIL 
A!'~Y 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 EXISJ1NG GRADE, PREPARED 
AND SEEDED. 

2. THE TEMPORARY STONE CONSTRUCllON 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 ADDmONAL 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· MUST BE REMOVED. lMMEOJA.TELY. THE USE· OF WATER TRUCKS TO 
REMOVE MATERIALS DROPPED, WASHED·; OR TRACKED· ONTO· ROADWAY·$ WILL NOT BE PERMITTED UNDER ANY CIRCUMSTANCES. 

ADDITIONAL NOTES AND STRUCTURAL PRACTICES 

PRIOR TO CONSTRUCTION ACllVITIES THE FOLLOWING REQUIREMENTS SHALL BE MET: 
- A L.ANQ.0J.SJ1JR6JNG. PE;.8M!T MU.:::rr EiE.,QJ:iTA!NEO. FROM JAME.S CITY CQUNTY. 
- A VSMP PERMIT MUST BE OBTAINED THROUGH THE OEPARThAENTOF CONSERVAllON AND RECREATION. 
- A PRE-CONSTRUCTION MEETING MUST BE HELD, INCLUDING ALL RELEVANT AGENCY, CONTRACTOR AND ENGINEERING 
PERSONNB..... 
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WATER SURFACE ELEVATION 

TOE IN TOP 6" (MIN.) DEEP. REINFORCE WITH DEAD 
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LIVE STAKES 
RANDOMLY SPACED 
ON 3 FOOT CENTERS 
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I I BANKFULL 

INNER BERM 

DETAIL: LIVE STAKE AND MATTING INSTALLATION 
NTS 

SHALLOW 
SLOPE 

ON SHALLOW SLOPES, STRIPS OF 
NETTING.PROTECTIVE COVERINGS 
MAYBE APPLIED ACROSS· 

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

STEEP 
SLOPE 

BRING MATERIAL DOWN TO A LEVEL AREA BEFORE 
TERMINATING THE INSTAUATION. TURN THE END 
UNDER 4' AND STAPLE AT i 2" INTERVALS. 

THE SLOPE. 

;;::111:;::!1~ BERM 

"4T 
~ 

ON STEEP SLOPES, APPLY 
PROTECTIVE COVERING PARAU..EL 
TO THE DIRECTION OF FLOW 
ANO ANCHOR SECURELY-

4 " ·.,·_.;:\.-· .. 

'X '.,;.;(;:, •'.c\(.·.: , ,' , 12" 

IN DITCHES, APPLY PROTECTIVE COVERING 
PARALlEL TOlHEDlRECnoNOFFLDW. 
USE CHECK SLOTS AS REQUIRED. AVOID 
JOINING MATERIAL IN THE CENTER OF 
THE DITCH IF AT ALL POSSIBLE. 

DETAIL : E & S CONTROL 
BLANKET INSTALLATION NTS 

L:::================"'.::::.::::::"·· ===================1 
r.====================-==:="·==============:::::;i 

I)( )E- )(' CONSTRUC110N OF A S~LT FEN.CE 
(WITHOUT vv;;:;•:;; SUPPORl) 

1. SEJ:THE.STAKES. 

4 .. ;:5J~~~ 
'?°~~ 
~ PLO<~~ 

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

FLOW 

2 B<C;'','l;.'.l\:°JE A 4• .x 4" TRENCH 
UP SL.OPE ALONG. THE LINE OF 
STAKES. 

4. BACKFILL ANO COMPACT 
THE EXCAVATED SOIL. 

SHEET FLOW INSTALLATION 
(PERSPECTIVE VlEW) 

POJf\lTS A SHOULD BE HIGHER THAN POINT B. 
DRAINAGEWAY INSTALLATION 

(FROf\IT£L"EVAl10N) 

!\DETAIL: SILT FENCE 

\.J 

ANY SLOPES STEEPER THAN 3:1 @ 
FINAL CONSTRUCTION MUST 
RECEIVE 700G/M2 COIA MATTING 

@) 

NTS 

•Hfj @ 
· - ..,......s:1 . ) 

I 70' M IN. I EXJSTING 

~arm ~ 
/ \ .. ~ MQUNTABLEBERM 

(0P110NALj 

ExJSTINGGROUND SIDE ELEVATION I I 
70'MIN. JT I 

B WASHRACK 
(OPTIONAL) i 

< 

12' ti.ill\!.. 

COURSEAGGREGA1E VDOT #1 I'S 
---...._ POSITIVE DRAINAGE 

TO SEDIMENT 
TRAPPING DEVlCE 

* MUST EXTEND FULL WIDTH 
OF ~NGRESS AND EGRESS 
OPERATION 

FIL TEA CLOTH--/"'" 

PLAN VIEW 

12' MtN. 

SECTION A-A 
>---------6'-7"---------l 

EXlSTING 
PA\JB\.1Ei'IIT 

3" M!N. 

· S" MIN. 

L 
(' 

i~~~~~~~gp"" 
. D~RAIN SPACE 

RBNFORCED CONCRETE SECTION 8-8 

SOURCE: ADAPTED FROM 1933 MARYLAND STANDARDS FOR SOIL 
EROSION AND SEDIMENT CONTROL, AND Va. DSWC. 

DETAIL: TEMPORARY STONE 
CONSTRUCTION ENTRANCE 

PLAN VIEW 

_,,.­

( ?'/ ftow flow ___,,.-

NTS 

/ - .__.-
sedimentdike~ ···----- ··--- ,~' ~ i orcheckdam cleanwaterdike _/~ Lsu;:tole 

. . . (12' to 1 s· deep 
work area 2' dia.) 

pumps should discharge length not to exceed 
onto a stable velocity that whicl:> can be 
dissipator made of rip rap completed 1n one day 
or sandbags 

NOTES: 

SECTION A-A 

~OLIS sheeting 

(5?~ work area 

cross section of sandbag dike 

REVISED NOVEMBER 2000 
PAGE1,2-3 

base ftow + 1 foot 
{2 foot minimum) 

1. SET UP PUMP AND HOSE AS SHOWN, OR USE OTHER PRACTICAL.AL1ERNATI\/ES. 
PUMP Sl-!OULD HAVE TWICE lHE PUMPING GA.PAOTY OF ANTICIPATED R...OW. 

2. Jll..L INT AKE HOSES WILL BE SCREENED. 

3. D!SMANTLE DOWNSTREAM ~. THEN UPSTREAM. D.Ntl.. KEEP PUMP RUNNiNG ID 
f\AAll\.'TAlN STREANi R...OW. 

(\DETAIL: PUMP AROUND PRACTICE 

\J 

VOOT EC-2 MA TTlNG (TYP) 
ON OVERBANKS AND FLOODPLAJN 

NTS 

-I 3 FT MIN BANKFULL WIDTH 3 FT MIN f--"'= . ~ 
_..,,..,. ~~. · ~·'-... l 

VDOT EC-2 MATTNG ~:-1~1 ~----·----- -- -----~ ,--· .. _,, ·-··-"'·•· •. 

ON OVERBANKS AND FLOODPLAIN 100% COIR 700GIM' MATllNG 

1 

(\TYPICAL MATTING DETAIL 
\._) NTS 11 l I ll 
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BURIED LOG 

FILTER FABRIC 

~ 

BURY LOG 
3' MINIMUM lt">'TO 
STREAM BANK 

-----------~~~liEIJ.LlE~'l!-'3.T!Qti ____ _ 

BANK FULi.: 

y 

.1':/-.:.. / ~\ -,'-.:\ o"'>I~ 

://.'"/ /'~ ~~,.'' ,\"" 

/ 

~20"-30' 

STAINLESS STEEL 
TIE STRAPS 

BACK FIL.LEO WJTH 
VDOT CLASS A1 RlPRAP 

'__.,t-scoUR POOL 

SECTION A-A' 

HEADER LOG 

STREAMS 
ELEVATION 

BURIED LOG 
3'MINIMUM 

BACK FILLED Wffii VOOT 
CLP.SS A 1 RIP RAP 

FILTER FABRIC 

HE.A.DER LOG. 
TOP OF BANK - - , r 

'~ y -... -; 

EDGE OF WATER FOOTER LOG 

PLAN VIEW EXISTING GROUND 

~24"MIN~ 

SECTION B-B' 
NOTES: 
1 . FILTER FABRIC SHALL BE PLACED ON THE UPSTREAM SIDE OF 11-lE STRUCTURE 1/4 OJAMErER FROM lHE TOP OF THE LOG 
2. FILTER FABRIC SHALL BE NAILED ON 12 INCH CENTERS 
3. FILTER FABRIC SHALL BE BACK FILLED WITH N0.57 STONE 
4. FILTER FABRIC SHALL BE BURIED IN THE BOTTOM OF THE CHANNEL AND SHALL BE PLACED THE ENTIRE LENGTH OF THE STRUCTURE 
5. STAlNLESS STEEL TIE STI'APS SHALL BE WRAPPED AROUND THE HEADER AND FOOTER LOG AT 2' INTERVALS FOR THE ENTIRE LENGTI-l OF 11-lE LOGS 
6. llE STRAPS SHALL BE STAINLESS STEEL WfTH 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) 

r-\ DETAIL : LOG DEFLECTOR 

CJ NTS 

BACK FILLED wm-i #2AGGREGATE NOTES: 

FOOTER LOG 

3" LOW' FLOW NOTCH 

PLAN VIEW 

FlLTER FABRIC 

3" LOW FLOW NOTCH 
STAINLESS STEEL 
TIE.SlBAP$ 

SECTION A-A' 

BANKFULL 

r-\ DETAIL: LOG SILL (CONSTRUCTION DETAIL) 

\J 

1. LOG SJLL LOGS SHALL BE OF A HARDWOOD SPECIES, AND SHALL BE AT LEAST 
24' JN 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 
SHOVVN ON THE PLAN VIEW IN THE PLANS 

3. BUNDLE ClJTTINGS SHALL BE PLACED AT THE CHANNEL EDGE ABOVE THE SILL 
ON BOTH THE LEFT MID HIGHT BANI§ 

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" \'V'IDTH, .03' 
THICK. STRAPPING SHALL BE TENSIONED WITH A PUSH BAR TE'-lSl0.l\JER (OR 
COMPAAABLEJ TAUT WITH THE LOGS. STAAPS SHALL BE SEAL\:..:'. ·'.':TH 
OVERLAP SEALS AND A REGULAR DLJTY STRAP SEALER (OR COl\1PARABLE). 

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

BACK FILLED \IVITH #2 AGGREGATE 
FIL TEA FABRIC 

HEADER LOG 

-- -- .~ .. '!~ <e:?. ,J 
FOOTER LOG 

1-24"MIN-· I 
SECTION B-B' 

NTS 

E®;H--, 

SNOW FENCE 

CORD FENCE 

CORRECT METHODS OF TREE FENCING 

~DETAIL: TREE/PLANT PROTECTION 

\J NTS 
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STREAM FLOW 

ROOT WAPTRUNK 
18-24" DIAMETER MIN 

COMl"Aelell f"lll 

CLASS ll RIP RAP 
ABOVE ROOTWAD 

V<~'%~~" ";_-i{f~~ 
'\,;&/)$:'.-(_';-"' '-;/~ fr,\:i;1 ~-"-?:_ '_'_' BASEFLDW ~~/~/~~LL ~ . ~~'"''--

BANKFULL 

~-...: -/;, .J,,.~ ,,,__-~<~~ / 2~~-- •J'(<~j[°&t"-.. _ _r_ 

~-~~ ~~---

~ \FOOTER LOG 
'\. 24" MIN 

DUCKBILL ANCHOR 

~--

~ 

' 
STREAM FLOW 

PROPOSED STREAtlJ!.f?,ANK RESTORAllON PLAN: 

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE FOLLOWING CONSTRUCTION SEQUENCE: 

1. ALL CO/\J§TflUCT/ON WILL OCCUR fllOM UP§TREAM TO OOW/\J&Tfl/ij\,IJI. 
2. INSTALL TREE PROTECTION AROUND LEAST TRILUU!Vl AND FLAG CLEARING AND GRADING LIMITS. 
3. CLEAR THE CORRIDOR OF THE PHASE BEING CONSTRUCTED, STOCKPILE BOLTS ONSITE FOR USE WITHIN INSTREAr-..1 STRUCTIJRES. 
4. INSTALL EROSION AND SEDIMENT CON1ROL MEASURES IN ACCORDANCE WITH THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK AND THE PROCEDURE OUTLINED ON SHEET 16. 
5. CONSTRUCTION ACCESS, AND THE CONSTRUCTION STAGING/ STOCKPILE AREAS SHALL BE COORDINATED BY OVJNER, ENGINEER AND COUNTY 
6. INSTALL CHECK DAMS AND PUMP FOR '"PUMP AROUND PRACTICE". 
7. CONTRACTOR TO STRIP TOPSOIL, ROUGH GRADE AND REMOVE UNSU!TABLES. EXCESS SPOIL MATERIAL SHALL BE STOCKPILED AND FORMED INTO LANDSCAPE BERfv'i, AS SHOVVN ON SHEET 188. 
8. Fl NE GRADE TO PLAN, INSTALL smucruRES ON WORK SEGMENT AND REPLACE TOPSOIL. 
9. THE CONTRACTOR SHALL PERMANENTLY STABILIZE THE DISTURBED AREAS WITH THE STREAM RESTORATION MIX IN ACCORDANCE WITT-I THE SEEDlNG SPEClFICAllONS SHOWN ON SHEEf 19. 
EROSION CON1ROL MATTING AND SEEDING SHALL BE APPLIED IN SENSITIVE AREAS AS ID-0 HEREIN. 
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 COMMENCE!\4ENT OF CLEAN-UP ACTl\'ITlES. 
12 .. CONTRACTOR SHALL COMMENCE WITH THE FINAL CLEAN-UP OF THE PROJECT SITE, AJ\ID DEMOBIL1ZATION TASKS. 

GENERAL NOTES: 
1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DETERl'JllNlNG THE EXACT LOCATIONS OF ALL EXISTING UTILITIES WfTrllN THE PROJECT AREA PRIOR TO C0fl.1f111ENC5MENT OF 
CONSTRUCTION OPERA TIO NS, AND MUST CONT ACT MISS UTILITY PRIOR TO TI-IE COMMENCEMENT OF ANY CONSTRUCTION ACTI'li'TllES .. 
2. THE CONTRACTOR SHALL CONSTRUCT AND MJIJNTAIN A CONSTRUCTION STAGING/ STOCKPILE AREA AS APPROVED BY 11-!E SITE'S ENGJNEER. LOCATION OF Trl!S AREA SHALL BE 
COORDINATED BElWEEN THE CONTRACTOR AND OWNER (OR REPRESENTATIVE). 
3. 1HE CONTRACTOR IS RESPONSIBLE FOR LAYOUT AND STAKE-OUT OF ALL WORK COVERED UNDER THESE PLANS. 
4. ALL CONSTRUCTION AND DEMOLITJON ACTIVITlES ASSOCIATED WITH THIS PROJECT SHALL BE ACCOMPLlSHED IN SUCH A l"v1ANNER TI-lAT CONSTRUCTION AND/OR WASTE f\AATER!ALS DC! NOT 
ENTER STATE WATERS. 

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

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 WITI-l ALL LOC.A..L AND STATE LAVVS t-.."'iD REGULA110NS. 
2. ALL EQUIPMENT AND SUPPLIES SHALL BE STORED WITHIN THE CONSTRUCTION STAGLNG AREA WHILE CONSTRUCTION ACTIVmES HAVE CEASED FOR THE DAY. 
3. THE CONTRACTOR SHALL PROVIDE ALL PROTECTION MEASURES AND DEVICES NECESSARY TO PROTECT THE PROPERTY, ADJACENT PROPERTY, mE PUBLJC, EMPLOYEES, AND THE GENERAL PROJECT 
DURING THE DURAllON OF THE PROJECT AND CO/VIPLYWffi-l ALL APPLICABLE FEDERAL, STATE AND LOCAL REGULA1l0NS. 
4. ALL EXISTING SITE IMPROVEMENTS TO REMA!N SHALL BE PROTECTED FROM DAMAGE. ANY DAMAGE CAUSED BY THE CONTRACTOR DURING CONSTRUCllON OPERATJONS UNDER THiS COf\.'fRA.CT 
SHALL BE REPAIRED OR REPLACED BY THE CCi\\fRACTOR AT HIS OWN EXPENSE. 
5. THE CONTRACTOR IS AWARE THAT THE PF{QJECT SITE IS LOCATED WITHIN THE FLOODPLAIN OF AN UNNAMED TR!BUT ARY TO POWHATAN CREEK. THEREFORE, Trl.E COJ\i.'TRACTOR SHALL BE 
RESPONSIBLE FOR REMOVING OR PROTECTING EQUIPMENT DURING FLOOD EVEl\.!TS. 

CLEARING AND GRUBBING 
1. THE CONTRACTOR SHALL REMOVE ALL TREES, STUMPS, SHRUBS, BRUSH, ANO OTHER ORGANIC MATERIAL WITHIN THE GRAD!NG UM/TS NECESSARY TO FACILITATE EARTI-IWORK ACTIVfflES. 
2. ALL WOODY VEGEfATION REMOVED FROM THE SITE SUITABLE FOR STRUCTURE USE (LOG SILLS, DEFLECTORS AND ROOT WADS) SHALL BE STOCKPILED ONS!TE FOR FLJTIJRE PROJECT USE. ALL 
ADDmONAL 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 Tl-IE 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 MED-JOOS USED BY THE CONTRACTOR SHALL BE IN ACCORDANCE WITH ALL LOCAL AND STATE LAWS ANO REGULATIONS. ANY NECESSARY PERfv'lfTS SHALL BE OBTAH\JED BY 
THE CONTRA.CTOA AT HIS EXPENSE. 

--------- EARTHWORKS 
1. THE CONTRACTOR SHALL PERFORM ALL ROUGH AND FINE GRADING EARTHWORK OPERATIONS tN ACCORDANCE WITH PROPOSED GRADES ANO TECHNICAL SPEC!RCATIONS, AS SHOl/l/l'\l HEREIN. 

!\DETAIL: ROOT WAD 
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NTS 

NEW CHANNEL 
ALIGNMENT 

EXISTING CHANNEL 
-TOBEPWGGED­
(DETAILA) 

2. THE CONTRACTOR SHALL STRIP, STOCKPILE, AND REPLACE 6 INCHES OF TOPSOIL PR!OR TO ACHIEVING FINAL DESIGN ELEV A TlON. 
3. ALL AO.UGH AND FlNE GRADING OPERATIONS SHALL BE ACCOMPLISHED UTILIZING A LASER LEVEL. 
4. FINAL GRADES SHALL BE APPROVED BY THE ENGINEER. 

GEO TECHNICAL 
1. THE SELECTED CONTRACTOR SHALL OBTAIN AND BE FAMILIAR WITH THE FULL SUBSURFACE INVES11GA110N AND GEOTECHNICAL ENGINEERING REPORT (PREPARED BY GET SOLUTIONS). ALL 
RECOMMENDATIONS CONTAINED THEREIN SHALL GE FOLLOWED. 
2. IN THE NEW srnEAM CHANNEL LOCATION, ALL AREAS OF ORGANIC SILT (OL) OR OTHER UNSUITABLE MATERIAL MUST BE REMOVED TO AT LEAST 3 FEET BEYOND THE CHANNEL UM/TS. 
3. ALL CUT ANO ALL SLOPES SHOULD BE 2:1 (H:V) OR FLATTER. 
4. ALL FILL AREAS SHOWN ON PLAN SH.i'\LL EMPLOY SUITABLE ENGINEERED FILL AND FOLLOW PROPER PLACEMENT PROCEDURES AND SPECIFICATIONS. 
5. ALL CLEARED AREAS SHALL INCLUDE RCMOVAL OF TREES, ROOTMAT, AND TOPSOIL (ESTIMATED 4-12 lNCHES). DEEPER DEPOSITS OF ORGANIC SOILS AND OTHER MATERIALS MUST BE REMOVED. 
6. CONTRACTOR IS RESPONSIBLE FOR OETERMiNlf'.JG GROUNDWATER LEVELS ATTHE TIME OF CONSTRUCTION AND FOR PROVJD!NG SUFFICfENTDEWATERING TO COMPLETE ALL EARTHVVORKS 
OPERATIONS DURING CONSTRUCTION. SOILS SHALL NOT BE PLACED AND COMPACTED IN EXCESSIVELY WET CONDITIONS. 
7. THE CONTRACTOR !S SOLELY RESPONSIBLE FOR DESIGNING AND CONSTRUCTING STABLE TEMPORARY EXCAVATIONS AND FOR FOLLOWING ALL LOCAL STATE AND FEDERAL (OSHA) GUIDELINES. 

FINE GRADING 
1. ALL FINE GRADING SHALL BE ACCOMPLISHED BY THE CONTRACTOR UTILIZING A LASER LEVEL. 
2. FINAL GRADES SHALL BE APPROVED BY THE ENGINEER PRIOR TO SEEDING AND STABILIZATION. 
3. IHE CONTRACTOR SHALL PROTECT NEWLY GRADED AREAS FROM CONSTRUCTION TRAFFIC, EROSION, AND SETTL.Bvt8'JTS 1HAT MAY OCCUR. 
4. THE CONTRACTOR SHALL REPAIR AND REESTABLISH PJ>JY DAMAGED AREAS TO FINAL GRADE AREAS AT NO ADDITION.l\L EXPENSE TO THE OWNER. 
5. THE ENGINEER WILL CONDUCT A SITE INSPECTION AT THE COMPLETION OF FINE GRADING AND NOTIFY THE COf\!TRACTOR OF ACCEPTANCE PRIOR TO THE COMrv1ENCEMENT OF SEEDBED PREPARATION 
AND SEEDING OPERATIONS. 

SEEDBED PREPARATION 
1 . IMMEDIATELY FOLLOWING THE FINAL '~' \ ... Ll~T!ON AND ACCEPTANCE OF FINE GRADING ACTN!TIES, SEEDBED PREP ARA TlON SHALL COMMENCE. 
2. FERTILIZER SHALL BE GRANULAR, NON-B\..JRl\lii\l(~ PRODUCT GUARANTEED ANALYSIS PROFESSIONAL FERTILJZER wm-l AN ANAL YS!S OF 1 0-1 0-i 0. 
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 A-f A R.A..TE OF 150 LBS/ACRES TO THE FINAL SEEDBED. 

SEEDING 
1. SEEDING OPERATIONS SHALL IMMED!ATI:_'.!_'( FOLLOW SEEDBED PREPARATION. 
2. THE STABILIZATION SEED fv11X SHAU.::,··~ 'f'=tJEO TO ALL DISTURBED AREAS PER lliE RATES AND SEED MIX SPEClFICATIONS SHOVVN ON TH!S SHEET. 
3. CONTRACTOR SHALL NOT PERFOR:O~·~ :;.;:=t.:.c::.H\lG ,'\PPLiCATION WHEN THE SOIL IS FROZEN. 
4. SEEDED AREAS SHALL BE lNSPECTED BY Tl'1E D~.:GJ.GNER AT THE COMPLETION OF THE SEEDING' OPERATIONS AND ACCEPTED SUBJECT TO COMPL!ANCE wm; SPECIFIED MAlcRtALS AND tNSTALLA 110N 
REQUIREMENTS. 

LIVE STAKES 
1. TI-IE CONTRACTOR SHALL USE WILLC•V\i 1,SALIX SP.), fo.~JQ DOGWOOD (CORNUS SP.) SPECIES AS THE LIVE STAKE SOURCE MA1ERlAL. 
2. THE CUTTINGS FOR LIVE STAKES SHALL BE FRESHLY CUT AND ALIVE, SIDE BRANCHES REMOVED, AND BARK LEFT INTACT. 
3. THE LIVE STAKES MUST BE KEPT FRESH AND MOIST AFTER BEING CUT TO THE APPROPRIATE LENGTH. 
4. THE LIVE STAKES SHALL BE TAMPED INTO GROUND AT RIGHT ANGLES TO SLOPE AND ANGLED DOWNSTREAM. 
5. THE LIVE STAKES SHALL BE PLANTED WITH A RANDOivl TRIANGULAR SPACING OF 2-3'. 
6. LIVE STAKES THAT BECOME SPLIT, STRIP OR "MUSHROOM" DURING TAMPING SHALL BE REPLACED. 

PROJECT MAINTENANCE 
i. CONTRACTOR SHALL MAINTAIN ALL SEED~[! AREAS WITHIN THE PROJECT LIMITS UNTIL FINAL ACCEPTANCE OF 1HE PROJECT BY THE ENG!NEER. 
2. F1NAL PAYMENT TO THE CONTRAC~roR W~LL BE AUTHOR1ZEO AFTER A .MINIMUM OF 80% COVERAGE HAS BEEN ACHIE\IED. 

EROSION CONTROL BLA..NKETS AND l'vlA-ITli>JG 
COIA 700G/M2 AND EC-2 MATTlNG (OR EQUIVALEN1) SHALL BE INSTALLED IN ACCORDANCE WITH THE VIRG!NIA EROSION AND SEO!r...1ENT CONTROL H.ANDBOOK, I 992 EDmON. 
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SECTION A-A' (TYPICAL CHANNEL DIMENSIONS) 
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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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BRIDGE INSTALLATION NOTES: 

1 , ALL LUMBER SHALL BE SOUTHERN PINE. GRADE #2 OR BETTER AND SHALL BE 
PRESSURE TREATED ACQ OR CA-B !N ACOORDANCE WITI-1 AMERICAN 
WOOD----PRESERVERS ASSOCIATION STANDARDS, ALL LUMBER IN CONTACT Wm-I THE 
GROUND SHALL BE RATED AS "GROUND----CONTACT.' 

2. ALL NAILS SHALL BE SPIRAL OR ANNULAR GROOVED. 

3 . CHEMICALS USED IN PRESSURE TREAll'v1ENT METHODS WILL PREMATURELY 
CORRODE STANDARD FASTENERS, HARDWARE, AND FLASHINGS WHEN IN CONTACT 
WITH LUMBER. TO COMBAT CORROSION, THE FOLLOWING IS REQUIRED 

-ALL SCREW'S AND NAILS SHALL BE HOT-DIPPED GALVANIZED OR STAJNLESS 
STEEL. 

--ALL HARDWA RE SHALL BE GALVANIZED WITH 1 .85 OZ/SF OF ZINC (G----185 
GOA TING) OR SHALL BE STAINLESS STEEL. 

4. ATTACH DECKING TO EACH BEAM WITH 2-8D NAILS OR 2 -#8 SCREWS. 

5 . CALL MISS UTILITY (1----800----552----7001) PRIOR TO STARTING WORK ON BRIDGE. 

6. lliRU-BOLTS SHALL HAVE A MINIMUM DIAMETER OF f. PILOT HOLES FOR 
THAU-SOL TS SHALL BE M'' TO~· IN DIAMETER. THRU----BOL TS MUST BE EQUIPPED WITH 
WASHERS ATTHE BOLT HEAD AND NUT. 

7. OPENINGS IN RAILINGS SHALL NOT ALLOW THE PASSAGE OF A 4" DIAMETER SPHERE. 

8. RAILINGS SHALL BE ATTACHED TO RAILING POSTS WITH 1----#8 WOOD SCREW OR 
2-SD SPIRAL SHANK NAILS. 

9. WOOD PRESERVATIVE- SHALL BE APPtJEO-ON ·ALL NEW'LY CIJT SURFACES. 

A 

~ -

/" 0/ Ai?; 

-~~,~~~"'( ul I ~ ~ / 
=- !~\~ ~\ \\~ ~~~ ; ~ ~ - • #~~ t 

&' 

~ ~~\ , ... ~'~ ""' ~ ~ \ . !f[it/!fffj!fM'~ R.i'. ! 
·>: ~ ·~~ ~~_;~ ~ hl I~?'· ~ . 

I SCALE. 1 INCH - 200 FE~ ~ ) I DEVELOPMENT BERM 

.. .. -- _J ~- ...... .... • . I l I I . r m- - - _,_ H n -H H r _j AFTHlANLJ>NE 

O' 1 00' 200' 400' 600' 
INSET BOX 

INSET BOX: PROPOSED LANDSCAPE BERM 

. . • 

'<.. 

.• 

~--_ , 

/ 

,/ 

1:, :-

,, 

c \•" \ .. ;-
--~ ~ . -· ~--

< r ---._ 

-, ~-, \ 

\ ',_ ~~----1-

,-,... 

-c.,'. 

EXlSTlNG 
'.JN-MAINTAINED _, 

PJ~!=A '" . 
, ... _, .. 

,. 

_; ·-· ' 

\ --- ., / 

.-;:' ., 
' 

/ --.,... '...,,_ 

. / --·/ 
' \ . \, -: 

' . 
\ , 

. \ ,, .,\ ·,' 
; j \ 

\ ,, 
• , .;_ 

• I 

- '·--

-... . ..._ 

., ~-

. ' .~ 

/ 

1tiv1n C.)F __ ,.< 
. - . ~ ' 

'PRQPOSED(BERMS~ 

I r I , .I ' f 
' 1 .• -

-. ' .. ' 

-· 
REPRESENTATIVE 
CRQSS-cSECTION. . ' , • ' ;' -

! • 

-. -..._, 

_£ 
- ~{ ' 

'·- · \ 
./ ., 

I / / ' ;;;_; _ _,'. _..,.,- ' -· - _- -

I 
l 

I . ' .\ 
_; ·- . ' ' . ~- . -- ' . "' . ~ / / >~,, ~~ 

'_ ,,..-- - /· '\"' • / 
- -;,-

\; ··· A' 
,; , 

·-

t
". ' ' - --~ ,.. ' - .. : . ,.. .· . . , J .: . 

' " .-,. ' . . i • < I •. /•" ) . .. -., , .. ·; ./K ·,,. . , -, ..,;; -- ,_ ~,_,-~ / f 
, .. -'·A· . . ... . ·. ·' . .-

.' . . : ....... "- -~ ,,,,.. ' \ -- /. .. 

\-"" I 

GREENSPRINGS. · 
.CHAPEL ..... 

"":.'-: -.... 
'-.. 

'I 

l 
-/ 

- - / 

·-XEXISTING 
I BERM LIMITS .. I 

' I 

/ 
~ 

{(:o 

~ 
0.::5 

~ 
f?:'o 

EXISTING 
DRAINAGE SWALES 

SCALEc 1 INCH ~ 60 FEET 

30 6~0'--i i20' 180' 

2'CRUSHED 
STONETRAJL 80 ~------~----

i r 1 I 
_,,, I - -:.-:'lJ-~:;.. ;:::: - --=:::~ --- -- .' -:~= =:-:~~ - -

Ml~: 8" - ·- ., -· -:SIMPSON St'RCJ"Nd:11E 
·_J _ ---·- ----- ·SJHTT14STEEL1ENS!ON 
tyll~· 3._s: ____ ___ - -11E, OR EQ_UIVALENT 

=1 l L- u J~t?N ' - -- .. , : - :SEAR'iNG~Pici 
I l~I I ::,._,.,___7 !""' .... · ·-~ 

17%"SSlB16 f OST 
SIMSON . P0Sl110Nl ROT RESISTANT 

ANCHOR BOLT.OR ' · · u 2xi2xi6'8EAM 

-,~, 

____ ,-' 

STRONG-TIE ~!.- ~ - fj~ !_ f1_'. CRUSHER RUN ASSEMBLED DOUBLE 

'. 1 ;_,_,_H9UIVAL:_ENT - , !.,,, . rf/ilN. ~ 3"/ 1 /,PROPOSED GRADE 

;:LLL I #4),S,, JI 10 JI =cell r-AEBAR@ • . . ,,,;1 . 1!' ·. ,, . ,- CLASS 1 RIP RAP 

:! I 1--- - - ~ .. , -- ~-- 1~-= 
~-~! ! ! l JJ F.'J j -~ ~ ·-· -

ABUmENT DEPTH ro BE s· Ml I=::: i :---:...:; I i-
soTioM OF FOOTER SHOULD s BELOW Q I i t 1~11 1--; 
PROPOSED GRADE OF STR~M f:!ANNEL r ' 'TT( ·m1 =-~~I :!::jl. ~b--0° .., ~ -'-TfTl.!.__,_l'LT_;j_,_ :--r_ 

~I~ <:J ' 1" -lw-1-1 lilil I IW;:;;J.u ' ·""---<' I - : , -- --- -l - 1~11-~ 
=. I,,. I -, , . ,~m~-1 l"JJl~.1.L-,, I. 1'"1 ! i i t 11-----•1 1- 1- !1- -
TT' I - ' .,, T'---'---[")-'-.:....:.Til'--111'----'--'-ITr--'-ll ' I , -----,- r 
l_~-1 i-1 I,~- f __ !{TflL-~_, --;-;-.1.L 11i,,.L,!1_LL1_ 1Ll~_! .. tlj--~ 

' )_ ' I -, ' ,--, I 1-----f !--11 ,-, I 1- l l 1-· 11 .. 
_,, .• i 1_~_fjl::_:.__fTt"''-'T!f:·-----'-lli.'___~rn-TTf' i -;_J.-

1 : .. b--[ l_cJl-,----,-----l..ll-11-A . .L~l~I ,-_____,_-, ' 1:11.::11 t:=';_, , I ll 
"> --1 --! I ---; ; I-- 'I-. f-- I -----1 --- i -

'"' "' 0_____!___'.-:- 4 000 PS! CONCRETE· •J--~r:--- ,.,.. 
! . i ,,_, l i =-~MAX SLUMP OF 3 INCHES _l=::;I . Jll-, I 
"' -"' 0 _ .. ,.. - 11- 11 ·-- ---. .- - .- -- -~ - ¥ r;J_J__'_TW/C RATI0--0.47 MAX 1.L,,___.__--;-1 iL. 

""' • 1- ·i AJA CONTEXT 302 PER 1~i ' -
"" ~-']f\~-YARD - ::':! 11 \~~-,· 

...= , ,--- , , "' - n==i - 11 i- ---- 1 ·- 11- --1 jL"[· 
c' 1 ""'! , -,a"O 'f,,.,f' ~ 0~, H ll , .J.!11,u.c.-11-L ,-1,-1W-11 .L;-1 'i 1 ~ ...__JU ---"'1 - - 1-• 1~1 1 1- - - --~11~ d-0. r , -,9v , .-1J=---n==71\l "iT11 fTl·-LTT ____:--;-1_,_J--
ff'-ili- , " ~· ' 111'1 "JT11 ' 'T 111'""11 "'"11" l_I, 'I I' 111-,L · i I - R:i - ' ~ , '--- I -1 1--JllELL1ulTTT!__l__!L __ -77ill,-L 

L!_ ,-!__tJ-,----~__J- , - i t- 1 1--1 I 1_1 I 1- 1 - - 1 --_1 _j1-h!~l!,-,-~il~~~._:-~.'._IJ--l.L--ill~ =' I. .:::J I I=, COMPACT SUBGRADE TO MlNIMUM , l-c. I l;=;l 1 I=' , i=• : i=' '=i : i=l 11=1 ! !::cccl , 
I 1::~1 : 1= : ' !_<Jtj% PROCTO_R DENSITY. . . . . . =' 11=11 1= 1 · i:=1 11 I i I= ' ! :-· I '=1 I '3 l 1-
-j 1 / ·'-m"'-·L! 1 :-'-": : : .!..L!TTiLl-T~~m'--'-'-111-'---'--'-m-1 -1----"m------'-TTT.!._1 ln!'-'-'i TT__.__TTTL:.....ffiL--l1TI.t...l.rn----' 

f1'\ DETAIL: BRIDGE END ABUTMENT 

~ 

TOPSOIL FILL 
AND SEED 

HEAVY DUTY 
NON-WOVEN 
GEOTEXT!LE 

NTS 

~ 
~ 

z 
0 

~ 
. w 

78 

76 

74 

72 

I I ! : I 
I I I ! ' I . 1 I I 

1 I ii i t t 

) ! : I ! 1- l RESPREAJ TOPSOIL AND lENO PER ' !-----"<~----- -.-. ::-~. I . . .. 1 r PROPOSED iRLL ,, S EEDBEDi';PE()JFl(OATIONS(SHEET i S) 

I 
{ 

OVEREXCfa,-VA TE BERM AR~A BY i O' AND 
STOCKPlLI;: TOPSOIL 1 

104 112 120 128 

REPRESENTATIVE CROSS-SECTION DISTANCE (FT.) 

VERTICAL SCALE: 1" = 2' HORIZONTAL SCALE: 1" = 8' 

A' 

136 

! 
2 
8 

~ ,.. 
@ 
.<Ji 

"' "' "'°' .;,.O 
~ >er co 0 ~r--­
ll.. ID c: C') 

..... -y---- .g <;!' 
N©c,.-... m == ,__('IJ 
'-" :J fl) 0 
-,----- l'.O I t:::, 

a> 

"' ;;; 
N 

• c -c; . " • ·-.b > (J) 
(JJ - ~ 
Ll <>"' • "<O - " · c JO 0 mwN 
OEN 
°' ·-0 § [O 
ti'55t::. 

~ 
N 

'O :~ 
> <> 
ffi 5 
c - -
'.:! Ol -.;;t 
0: '::::; ....-
c Eit!! 
c w"' 
~LD Tii.0 
roo_ ro 

CfJ -y---- '---- I'-

ll.I <D.@O 
0±: C'Jv 
['- :J ,_ lfJ 
l.C (/) l1. ~ 

~ "' -.::: ~ 
0 " S N . ~ 
5 ~ 
t£ gi;,: 
• > "' " . "' 'S l[) -0 r-'.. 
0 o c: cc 
IDN ON 
-.----- (!} E ~ 
0-""' .S.:::: 7 

~as~~ 

~ 

" " -
~ 
u 
" -= " E 
~ 
-~ ,,, 
~ 

;::.i:< \.!) ,_,i ul 
:.:i !2: z 
~ µi~ 

(/) 
.J 

~ w c 

rJJ ~ ~ 
~z::J <o 
i~o --~>i:i::; -z 
i2S::~o 

l­o 
w .., 

C . z 
<( 
(/) 0 <( 
w a: -
1-za.~ oozG 
z~Q~ 
z~~~ 
Q~a:z 
1-.J~:> on.enc 
:JZWO 
a:~ a:~ 
~~~o 
Z :t: <C en 
o==~w 
0 01-~ 

CL C/l ~ 

REVISIONS: 
DATE: 

1.1'28.~ IADDEDBRIDGELAYOUT 
ETAJI S PF.fl_CQUN 

AEOUESI 
2f2o.OO 1 AODBJ LANSCA?E Bl:r:::M J:AYOC.i'f 

pg:: COUNTY'S COM MENTS 

DRAWN SY: DESIGNED BY: 
DLM DLM/..,WR/TWC 

DATE: CHECKED BY-
7 /18/07 JLOin /JCM'DB 

~~~:;:188 

"!'; 



(j 

s 
0 
co 
0 

I 
0 
C\l 
J 

C\l 
CJ) 
c 
Ill 

o._ 

c 
0 
t 
:J ,__ 

...... 
fl) 
c 
0 
0 
c 
0 ...... 
(IJ ...... 
c 
(lj 

Q_ 

c 
(1J ...... 
Ill 

.s::. 
5 
0 

o._ 

ro 
0 

I 
0 
C\I 

I 
C\I 
fl) 
c 
al 
o._ 

u 
Q) 
fl) 
Ill 

.s::. 
o._ 

al 
c 
LL 
(j) 
c 
al 

o._ 

c 
0 

t 
:J 
'-
(ij 
c 
0 
0 
-c 
0 
'a; ,__ 

~ 
Q) 

er: 
E 
al 
Q) ,_ ...... 
(/) 

-c 
0 ....., 
al ....., 
c 
l1:l 

o._ 

c 
al ...... 
al 

.s::. 
$ 
0 

o._ 

co 
ClJ 
'tj­
C\I 
(j) 
0 
0 
-q-

~ 

"''~;~'''"' 

~'tt.>:01~ - -- ~;;;~""'' 

''-, ' 

-~---·~ - --. . ----
\r -·---'\"· /· 

' ::Cc• .. ·-1 
I 

/ . ' 

'~.. -~~~---~ ... \.··, .. - ---! -~~~~" -- , '.1\ ~---- ·-· . . . ' --~-,, 

... .... ·-....._ 
··-..___ 

\· 

~-
'• 

~ 

/ 

<.:< 

·"". :-\ 
(f:~ 

-->..:., 

' ,·i ·l 

( 
' ) 

\·<-.:·>Ji.-"-
;;.-$rt!'-

CONTOUR INTERVAL= 1 FOOT 
SCALE: 1 INCH = 100 FEET 

100' O' 50' 100' 

-;-· 

' 

Y/ 

/~­
/ . 

----
-· - . --~-

---. 

·'l::i\=; 

··)"-

'!,· r· 

-~ --

~-.;;'C;•!'Qi:~~:;•>i]" ;;;_;~~!ii;P'- - J,1t;tfi_,._ 
:,;:f;?~ 

~- .• 
-----:::>··-- -·--L' 

't' 
-~Ji- -. 

;;> 

-

.-· 
. 

i>J.Y"1M.1la;;,e-u;~~=::,;,.'A%,'%':;\~<ll'..\.'\'ll 

\•_ 

' 'L j.' -,, 

. . •. ... .·. ~¥6-''-7!. ·. . . 

.-- . 

,//_.-----

,/ 

___.- -----
----------· / 

. .r---· . 

-------

PHASE II PLANTING.AREA 

V' 

'-...._ \/ ~,, 

'~ 

'\ 

\.' '· 
,y 

=~ 

'l 

i' 
.,., 

·. 

. 
' 

{' 

" 

':i;;· ', 

\ 

~ 
~ i 
~ \_ 

' 
'i~\ 

"Iii 
~\ ·r, 
~ 

\ 
"~· 

,. 

\ 
% 

-----· / 

!.11>.'"mfu 

-- - - -- -

/ 

. 
// 

-· / 

'. \ /'/ \ ' .' 
\ \ ' "·. ..· ' 

·-PHASE !·PLANTING AREA 
~ ___ , ' '' .·· .. 

/ • . . 
\ / -· 

.. / 

''· 
-

I 
\.._. 

("-'T'~W'~~~'"i'8" \~re i)>J:j~ =rn,,.::s_~.;mw;;1· .,-=~· 

..... , .j '.ii 

'Ji 
'·~' 

" . 

~ 

\;; 

.,, 
.J' '/' • \ 

~K '>'J_ 
-.·:>- / 
. '-
\i\.~' '.o; ,., ,., ', ·,., 

,~, 

\i· 

'·'' 

~1~~" '*iiill-ll 

./' 

·, __ / 

=-•ffi[j.<:'3[~'81\'!:1~""'','!:>-~'"l!! 

'---,.~ ----· --

, . 

./ 

<IU<l'.!:.'V '!!'.'.£;•~ ~%'"""_0 -· 

···--- ... / -~---........ ··-- .... ___ -_ _ AL~, 
. . -----------------· . ,\ •; \ ; . .,. . · .. )'''''···;·- • .. ·"-~----;::;:::- ~, -.. •' 

- -.~ <..:;',;;,· --;;- -- .;, ~ 1 • 

-.:,-

.<·~m:Y' '2'.'F>;'0'°"'"°"''"·'•;"-~?C:'•~!,;'?°''il 

-~, ;. -J 
:;· 

y ,/!/ 

a; 

_. 

t $fffo' . ·.·• ·1·. ~-~~1115.·~'I ~ . - ~-~-:::---::::::--= __ ~s- __ ·, 
I "'"'' .. ___ """''" '"'-'~ . > • • ~:::_:::~:~>. \:.:, \;.\,: I ~~~'ti lli<l~';\:,~K , \ ·- '"'··· ~w I ~~=--~:~:;<~~~~(~~~:;:·::~ ,.!·~ ' ' ' .. / / '" ,. ------ " 

/ <CC~''' · ..... ,,l!r /I llW<•I 

. ..,. 

..._ 

I 
I 
I 
l "";;''4 

-- .-f?"') l•"' 
~1~1¢1 

200' 300' 

%>T&~~si;, I 
I 
I 

_ .. --... '"·' .... "· ·.·.· ' . ' .. ' .. •.· ... • /~. -- :·:t"'' ,"'·.·· .. ··.,\;,:'•····' . ...- .'/ ''!'!/ ....... '' ,.-

~'.--

' ' _j''. 

,~!'· 

__,~\i.'§8¢' 

11Jl--'fJ'~"·<f!§iiiitJ'::JiO:~ 

~'11"'"",s' 

I _,--·- ___ .-·--~'>~-'--~~->:' .. \;" ·;, :~i(,,_i /I /.//N;,:;>:<~·~ I '~_,--·--·--....... '\'·-·_\~ .. ~~_.' ... ·.\. ;:':·.~_;wim~.~ .. -Jity. //·.' /,{)/'_ 
' '/-···-..., \\.'""'~,_.,-._,· .. ~"Z'~ .. ,,, ... ,/.;/'·i(/ 

I I PHASE 11 ACCESS ONL y /_ ··~\\ \. \ \.\.'_;'::::,_J; .· ! ' 1 ' I!,-- - .I l-. PHASE 1 ACCESS ONLY =-\-
/ \ \ \ ·.. ·. \ '·\. "-·,.,_' / / ......... 

'\'. \'·, - r . --....._ 

I l \",•, STAGING/ ------------ --
\ 

- .__ - - ·- " / STOCKPILE _ 

------ / ~A / ----------------
\ -------

~;e.'lfii'i."J. 

I 

- - _.. ---- / --\ STAGING/ / - - - - - - - - - - - ..- -
STOCKPILE - - - - - ,..-\ AREA I 

\ 

/ 
---

I 
I 
I 
I 

------

'-.. -----
STAGlNG/ 

STOCKPILE 
AREA 

\ 
I 
I 

-. " '-.. -. " -- ---" " 

LEGEND 

Ir'-- __ , JI STUDY LIMITS 

~ SURVEYED STREl\fv1 

~ CHANNEL LIMITS 

D 
EJ] 
D 
0 
KX"5!'" ~&~ 
&:&~Q;'fil 
~""""'"'.:< 

'/'_/ // "/ 
,0/////.-j 
v ,;::;;'/ //' ,_:-;;,;;;-<>; 

.. <//./~//'/, 

SURVEYED VVETLl\ND LIM!TS 

EXISTING CONTOURS 

EXISTING FOOT BRIDGE 

EXISTING STORMWATER P1PE 

WETLAND STABILIZATION! 
PLANTINGS AREA 

UPLAND ST ABIUZATION/ 
PLANTINGS AREA 

~ PROPOSED STREAM 

~ALIGNMENT 

[2J] 
[O 

CONSTRUCTION 
ACCESS 

PROPOSED LIMITS OF 
CLEARING AND GRADING 

·-==================================:·::;:_""::=============::::::..J 
PROPOSED STREAM RESTORATION PLANTING PLAN .. -··~- ..... 
LEGEND BOTANICAL NAME COMMON NAME SPECiFICA1lON INDICATOR -::C.\llARKS ------1 

En.AND STABILIZATION SEED MIX 
X)Y"~-~ 5% 5% Juncus effusus SOFT RUSH SEED FACW 

~ ··-~".Q . ; 5% 5% Lobelia ~ar~i~alis CARDINAL FLOWER SEED FACW 

,.po> 10% 10% Elvmusviroin1cus VIRGINIA WILD RYE SEED FACW- CONTRACTORt:;:.iALLHYDROSEEOTHE 

~~~ ', 25% 25% Loli um multiflorum ANNUAL RYE SEED NI WETLAND STAEdZATION SEED MIX AT 
' ,, ,. . • AAATEOF30LBSJAC. COr>.'TRACTOR 1>S«x 15% 15% Leers1a oryzo1des RICE CUT GRASS SEED FAG SHALL APPL y GREEN-DYED PAPER 

~yv"Y')x: 1.L)% 1-0% Scir:nusatrovlrens GREENSULRUSH SEEO OBL HYDROMULCHATARATEOF1200 

I~· )'>:' · - - LESJAC 0(J<X_'>- l5% 15% Carex vuloinoidea FOX SEDGE SEED OBL 
'><X>'x'<x 15% 15% Carex lurida SHALLOW SEDGE SEED OBL 

0.75 ACRES+/- I0.73 ACRES +/-(UPLAND ST ABIL1ZATl0N SEED MIX 

I,/,/,/· 15% 15% Elymus virginicus - --- -VIRGINIAWILD RYE SEED FACW 

///// 25% 25% lolium multiflorum ANNUAL RYE SEED N! 
/<,.~,.: '15% 15% Les.-..c>rieza cuneata SER!CEA LESPEDEZA SEED NJ 
".'.,/:,_/ 15% 15% GJyceria striata FOUL MANNAGRASS SEED OBL 
/// ; 10% 10% Rudbeck1a hirta BLACK EYED SUSAN SEED FACU-
~-~; 10% 10% Andropogon scoparius CAMPER LITTLE BLUESTEM SEED FACU 

_//',.//./, 10% 10% SorQhastrum nutans TOMAJ-lAWK INDIAN GRASS SEED UPL 

-1 .so ACRES +!--f':2.SOACRES -t-J-IGENERAL ST/\B!LIZA.TION SEED MIX 

SO% I 30% I Elymus v!rglnicus VIRGINIA WILD RYE SEED FACW 

30% I 30% I Lolium multiflorum ANNUAL RYE SEED NI 

"" "" Panicum viraatum SWITCHGRASS SEED FAC 
1280 L.F. +/- 1160L.F.+/- IVESTAKES 

853 773 Camus amomum SILKY DOGWOOD 3'UVESTAKE FACW 

853 773 Salix nigra BLACK \IVJLLOW 3' LIVE STAKE FACw+ 
245 SQ. FT. +I- IOINT PLANTINGS 

'" Camus amomum SILKY DOGWOOD 3' LIVE STAKE FACW 

'8 Salix nigra BLACK WILLOW 3' LJVE ST AKE FACW+ 

12-0 L.F. +I- 20-k.F. +I- IBUNDLE cun-iNG.S 
120 L.F. 20 L.F. Salix nigra BLACK WILLOW 12' THICK, 5' MIN FACW+ 

1 _32 ACRES +I- 11 -48 ACRES +/- IRIPAR!AN BUFFER PLANTS 

l~>Q-;: 77 26 30 Acer rubrum RED MAPLE "'1'GAU..oN CONTAINER FAG A,,,// 

~
XX /I',/ 47 52 Acer rubrum RED MAPLE T1JBEUNG/8AREROOT FAC 
99::'.(.-; 2s 30 Betulan- ra RIVER BIRCH 1 GAU.ONCONTAINER FACW 
''/" ,. , %<: ~ 47 -52 Betu!a niara RIVER BIRCH TUBEUNG,i8ARE ROOT FACW 

'.~'(< ~<,.; 3 3 Betula nigra RIVER BIRCH i INCH CALIPER FACW 
,)<<?.; <>:/ 26 30 ,. ·nus caroliniana AMERICAN HORNBEAM 1 GAU.ON CONTAINER FAC I\'.,,_'.:>/./ 47 52 Camfnus caroliniana AM. ERfCAN HORNBEAM lU8EUNGfi3AAEROOT FAC 

. -'% 26 30 Clethra alnifo!la SWEET PEPPER BUSH 1 GALLON CONTAINER FAG+ 
, -:,;, 47 s2 Clethra alnifolia SWEET PEPPER BUSH lUBEUNG!BARE.-ROOT FAG+ 
~, 26 30 Fraxinus oenn vanica . GREEN ASH 1 GALLON CONTAINER FACW 
/_/ 47 52 Fraxin~1s penn~nvanica GREEN ASH 11JBEUNG/BAREROOT FACW 

.,,~\1-~' //,-' 26 29 Litiodendron rulioifera TULIP TREE 1 GALLON CONTAINER FACU 1& <<, 47 52 Lirlodendron tulloifera TULIP TREE WBELJNG/BARE ROOT FACU 
I'S<~ </,. 3 3 Lirlodendron tulioifera TULIP TREE 1 !NCH CALIPER FACU 
~>(>; /~ 2£ 29 Liauidambar..:.t\""""Ciflua· SWEET GUM 1'.GALLON:CONfAtNEB FAC 

~
C>Q< /_/"., 46 52 Liauldambar styraciflua SWEET GUM TUBEUNG,13ARE ROOT FAC 

<}, .~, 26 29 Quercus michauxii SWAMP CHESTNUT OAK 1 GALLON CONTAINER FACW 
,;· ;.>/ 46 52 Quercus michauxii SWAMP CHESTNUT OAK 11JBELINGiSARE ROOT FACW 

t>X />/ 26 29 Sambucus canadensis ELDERBERRY 1 GALLON CONTAINER FACW-
,YQ· //; 46 52 Sambucus can.adensis ELDERBERRY TIJBELINGiBARE ROOT FACW-

' 
TAP 4/5 OF LENGTH 
INTO GROUND 
ANGLE DOWNSTREAM ' 

LIVE STAKE CUTTING -
2-3 FOOT LENGTH 
1"-2" DIAMETER 

' 

' 

' 

' 
' 

SQUARED-OFF TOP 0.5 TO 

INS 
RIG 

) 
INTO SOIL, 

<TAKE 

BE CUT 
LE (30-45 
.TE INSERTION 

(\DETAIL LIVE STAKE INST ALLA TlON 

\J NTS 

CON!RACTOR S~1Ai-L HYDROSEED THE 
UPLAND STABILIZATION SEED MIXAT 
A RATE OF 30 LSS./AC. CONTRACTOR 
SHALL APPLY GREEN-DYED PAPER 
HYDROMULCH AT A RA1EOF 1200 
LBS./AC. 

CONTRACTOR SHALL HYDAOSEED THE 
GEl\IERAL STASJLIZATION SEED MIX AT 
A RATE OF 25 LBS./AC. CONTRACTOR 
SHALL APPLY GREEN-DYED PAPER 
HYDROMULCH AT A AA TE OF 1200 
LBS.JAG. 
PLANT QU.ANllTIES BASED ON A 
OOUBt.;E-ROW-:OF-UVE-STAl<ES, 3c 'FEB" 
OFF CENTIB . 

PLANT QUANTITIES BASED ON CHUTE 
AREA AND A DENSITY OF 3- FEET OFF 
CEN1ER. 

10 FEET PER LOGSILL. 

PLANT DENSITIES BASED ON 500 
STEMS/ACRE. 

ANAL PLANT J\/Vl.~IAL 
SPECIFICATIONS WILL BE DEPENDENT 
UPON AVAILABILITY. 

PLANTS SHALL BE LOCATED 
ACCORDING TO INDICATOR SfATUS. 

GALVANIZED WIRE GUY 

2" X 2" HARDWOOD STAKE 

RUBBER HOSE 

REMOVE BURLAP FROM TOP 1 /3 
, II OF BALL 

ff 3" SHREDD!=D HARDWOOD-MULCH 
' (ONLY ON LANDSCAPE BERM) 

,. • , lF< • 'tN1n1ij,IBil~-, _,,,., 
';rW1cE' BALL DIAMETER' . 

EARTH SAUCER AROUND TREE 
(ONLY ON LANDSCAPE BERM) 

DETAIL: TREE PLANTING -1" CALIPER AND LARGER 
NTS 

NOTES: 
1 . PLANTING HOLE SHALL BE OF SUFFICIENT SIZE AS NOT 
TO CRAMP TI-IE ROOTS. 
2. ONE AGRIFORM FERTILIZER TABLET SHALL BE PLACED 
AT THE BOTTOM OF EACH HOLE. 
"3. PlANTiNG HOLE SHALL BE TAMPED·WfTI--l FOOT TO 
SECURE PLANT MATERlAL IN SOIL_ 

3"SHREDDED 
HARDWOD MULCH 
PULL MULCH AWAY 
FROM BASE OF PLANT 
(ONLY ON LANDSCAPE 
BERM) 

., 

PLACE TOP OF ROOT BALL AT GRADE 

BACKFILL WITH MATERIAL REMOVED 
DURING PLANTING PIT EXCAVATION 
AMENDED AS PER SPECIFICATIONS 
(LANDSCAPE BERM ONLY) AND TAMP 
TO PREVENT SETTLEMENT 

LOOSEN ROOT BALL (BUTTERFLY) 
BEFORE PLANllNG IN PLANTING PIT 

SIDESAND BOTTOMS 
OF PLANTING PIT SHOULD 
BE ROUGHED AND SCARIFIED 

/ ' DETAIL : CONTAINER TREE AND SHRUB 

' , INSTALLATION. NTS 

·::. 
.. __ _ 

6"-9" MAX. 

NOTES: 4"MIN 

1. PLANTING HOLE SHALL BE OF SUFFICIENT SIZE AS NOT TO 
CRAMP THE ROOTS. 
2. ONE AGRIFORM FERTILIZER TABLET SHALL BE PLACED AT 
THE BOTTOM OF EACH HOLE. 
3. PLANTING HOLE SHALL BE TAMPED WITH FOOT TO 
SECUREPLANTMATERlAL JN SOIL 
4. ROOTS TO BE PLACED IN A MINIMUM OF 6" OF SOIL 

DETAIL: TUBELING/BAREROOT INSTALLATION 
NTS 

J_ 
---- - ----

12"MIN 

T 
5'MIN 

r- BANKFULL WIDTH --i 
----------------

J 
NOTES; 
1. BUNDLE CUTTINGS SHALL BE COMPOSED OF CUTTINGS FROM 

VEGETATION USED FOR LIVE STAKING 
2. THE BUNDLE SHALL BE A MINIMUM OF 12" IN DIAMETER AND A 

MINIMUM OF 5' LONG 
3. TWO WOODEN STAKES SHALL BE DRIVEN THROUGH THE BUNDLE 

TO ANCHOR THE BUNDLES TO THE GROUND 
4. APPROXIMATELY 2' OF TOP SOIL SHALL BEFILLED ON TOP OF THE 

BUNDLE CUTTINGS AFTER INSTALLATION 

(=)DETAIL BUNDLE CUTIINGS 
NTS 

SHRUB AND TREE INSTALLATION: 
1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR LAYOUT OF ALL WORK COVERED 
UNDER THESE PLANS. 

2. ALL PLANTMATERIAL, UNLESS OTHERWISE SPECIFIED, SHALL BE UNIFORMLY 
§MNCFl§D AND HAVE A VIGOROUS ROOT SYSTEM. PLANT MATERIAL SHALL BE HEALTHY. 
VIGOROUS, AND FREE FROM DEFECTS, DECAY, DISEASES, INSECT PEST EGGS, AND ALL 
FORMS OF INFESTATION. ALL PLANT MATERIAL SHALL BE FRESH, FREE FROM 
TRANSPLANT SHOCK OR VISIBLE WILT. PLANTS DEEMED UNHEALTHY \VILL BE REJECTED. 

3. ALL PLANT MATERIAL SHALL MEET THE MINIMUM SPECIFICATIONS AND STANDARDS 
DESCRIBED IN THE CURRENT ISSUE OF "THE AMERICAN STANDARD FOR NURSERY STOCK', 
PUBLISHED BY THE AMERICAN ASSOCIATION OF NURSERYMEN, 1250 I STREET, N.W., SUITE 
500, WASHINGTON. D.C. 20005. 

4. ALL CONTAINER STOCK SHALL HAVE BEEN PROPAGATED !NA CONTAINER LONG 
ENOUGH FOR THE ROOT SYSTEM TO HAVE DEVELOPED SUFFICIENTLY TO HOLD ITS SOIL 
CONTAINER STOCK WITH POORLY DEVELOPED ROOT SYSTEMS WILL NOT BE ACCEPTED. 

5. PLANTS SHALL BE PREP.".RED FOR SHIPMENT IN A MANNER THAT WILL NOT CAUSE 
DAMAGE TO THE BARK, BUDS. BRANCHES, STEMS, OR OVERALL SHAPE OF THE STOCK. 
CONTAINER GROWN PLANTS WILL BE TRANSPORTED IN THE =NTAINERS IN WHICH THEY 
HAVE BEEN GROWN. 

6. PLANTS NOT INSTALLED ON THE DAY OF ARRIVAL ON SITE SHALL BE STORED AND 
PROTECTED BY THE CONTRACTOR. OUTSIDE STOPAGE AREAS SHALL BE SHADED AND 
PROTECTED FROM THE WIND AND SUN. PLANTS STORED ON SITE SHALL BE PROTECTED 
FROM ANY DRYING AT ALL TIMES BY COVERING THE BALLS OR ROOTS WITH MOIST 
SAWDUST, WET BURLAP, WOOD CHIPS, SHREDDED BARK, PEAT MOSS. OR OTHER SIMILAR 
MULCHING MATERIAL. 

7. NO SUBSTITUTIONS IN SIZE OR VARIETY OF PLANT MATERIAL SHALL OCCUR WITHOUT 
THE PRIOR APPROVAL OF THE ENGINEER. 

8. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS IN THE FIELD AND NOTIFY THE 
ENGINEER OF ANY VARIANCE FROM PLAN. 

9. NO PLANTING SHALL OCCUR WHEN THE SOIL IS FROZEN . 

PLANTING SEQUENCING 
1. HOLES FOR INDIVIDUAL PLANTINGS SHALL BE EXCAVATED TO PRODUCE VERTICAL 
SIDES AND FLAT BOTTOMS. ALL PLANTING HOLES SHALL HAVE ROUGHED, SCARIFIED 
SIDES AND BOTTOMS. 

2. THE CONTRACTOR SHALL APPLY ONE (1) TEN GRAM AGRIFORM FOREST STARTER 
TABLET OR EQUIVALENT PRODUCT TO EACH PLANT AS PER MANUFACTURER'S DIRECTIONS 
ON LABEL AT TIME OF PLANTING. 

3. CONTRACTOR SHALL MIX PEAT MOSS WlTH BACKFILL MATERIAL AT 1: 1 RA TIO BEFORE 
BACKFILLING PLANTING PIT (IN LANDSCAPE BERM PLANTING ONLY). 

4. CONTAINERIZED PLANTS SHALL BE SET IN THE PLANTING PIT ATTHE PROPER DEPTH ON 
TAMPED SOIL SOIL REMOVED FROM THE PLANTING PIT AND AMENDED AS PER 
SPECIFICATIONS SHALL THEN BE FILLED AROUND THE ROOTS AND TAMPED. 

5. THE CONTRACTOR SHALL RESTORE DISTURBED AREAS TO INDICATED FINAL GRADES IF 
DISTURBED BY THE INSTALLATION OF SHRUBS AND TREES . 

PROJECT MAINTENANCE AND WARRANTY: 
1. CONTRACTOR SHALL MAINTAIN INSTALLED SHRUBS AND TREES WITHIN TI-lE PROJECT 
LIMITS UNTIL FINAL ACCEPTANCE OF THE PROJECT BY THE ENGINEER. 

2. =NTRACTOR SHALL PROV1DE A 1-YEAR, 100% REPLACEMENT WARRANTY OF THE 
PLANTED MATERIAL WITHIN THE PROJECT LIMITS AS SHOWN ON THIS SHEET. 

3. FINAL PAYMENT TO THE CONTRACTOR SHALL BE AUTHORIZED, FOLLOWING PLANTING. 
ONCE A SITE INSPECTION H.AS BEEN CQMPLETEbl ANbl APPROVED OF BY THE ENGINEER. 
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BORING LOCATION PLAN 

Appendix I 
Boring Location Plan 

Powhatan Plantation Stream Restoration 
James City County, Virginia 

-- """"""" ~~~~--
PROPOSBJ PLANTING AREA 24"STORMWA7ER PIPE\ 

BENCHMARK LOCATION 
. . -~-~' ... LJ.. 

--------'"!"'-------~~-·-.u. 

2· 
~-~lAPEA1,~~ ,,. 

\ 

\ '- - ..--/:i-~GiNGI ·. >iRESi-oRATION'ZONE l•i 
f STOCKPl~E /" 
·t AREA _,-

' --'"".ONE2'J~ 

GET 
,~ .. ,, 01··~0;,~ .... :..,--~.'::' r.,;.,~mi~~,~ ;;'.-"";:;'>;r,;i;.,~ ,..,_, ~ ,, ..,,.,,..,,> ,,,_.,.,,_,, -~·~ ,~. 

~;[1.91" ~~~ ""-;:~,"':; ,,,:.., 
:!'::,.-, ~ ~ "~ - '""' + " ,., ,.-;, '~-~<"'~>,~ ,:.-;: 

Ge:otecJ;~rt:.cL~! .• .-fi:nvi'ro-Nfft.enraJ··; Testit~J{ 

APPENDIX V 

. ''--.:....--

SUMMARY OF LABORATORY TEST DATA 

POWHATAN PLANTATION STREAM RESTORATION 

GET PROJECT NO. WM07-112G 

•s;_·':'\'!I .,.,,''Natural '1 . : , . . ' •. ! :';: . ·. . ... : ",, 

sampf.~: fMois1ure: 1 , · ·nn ·1. , .. ·· ·.: ..._,._,,, >,,. · · >·t· ·t. I I Bor1 "" , 'DeJ,lu•·; ;"~on ,~n 
, ·· 'ftl ,, ·· ·· '°lo·)' ,· ... ',. it~')(:,~\'.,:'::,-,, ~- ': ~-·"<· :,,_.;r,,, ; ,, ',.,' 

HA-1 2-3 I 30.5 83.9 39/18/21 CL 
HA-3 4-5 17.2 36.8 Non-Plastic SM 
HA-4 3-4 22_4 78.3 42/21/21 CL 
HA-6 2-3 19_2 55.8 Non-Plastic ML 
HA-7 1-2 16.2 42.0 Non-Plastic SC 

LABORATORY TEST SUMMARY 

i I 
I I 
Ii 
I I 
i I 
! ! t . 
~. i' ' . q 
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GEOTECHNICAL NOTES: 

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 durir>g 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-teet above the stream channel bottom_ 
Report oi 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 topsoil 
material thickness could vary be1ween boring locations . 
Undc~Lying the topsoil materials, the natural subsurface soils were 
,;yenerally comprised of Silty and Clayey SAND (SM, SC), Sandy 
and Silty CLAY (Cl), and Sandy and organic SILT (Ml, OL) to 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 ll (Log of Boring 
sheets) and the Generalized Soil Pcofile presented in Appendix Ill 
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 contractor determine the aGlual 
g;·oundwater levels at the time of the construction to determine 
gcoundwater impact on this project. 

EVALU.~TION AND RECOMMENDATIONS 
Stream Realignment Recommendations: 

i he existing slopes along the channel alignment appear to have 
experienced se\'eral failures. These slopes can be repaired at the 
:.:me of the stream channel realignment and embankment 
con$truction. ltls ctesired. tQ &bandon PQrtions of the.exi$Jing 
che>111.3I and realign a new channel at 2:1 (H:V) slopes with rip rap 
slgp§ pmtm;tion. Suitable Engineer@d Fill mal@rial @xcavatoo 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 HAc7 at e depth of 4 to 
6 feet and HA-8 at a depth of 1 to 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 channelUmlts. 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:1 V 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 to verify suitability of the existing soils 
excavated from the new channel area for reuse as Engineered 
Fill. 

Clearing and Grading: 
Portions of the abandoned stream channel are to 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 topsoil. It is estimated that a cut ranging from 4 to 12 
inches in depth wlll 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 to 4 feet 

Suitable Engineered Fill and Fill Pis.cement: 
Any material to be used for backfill/fill should be evaluated 
and tested by G E T Solutions, Inc. On-site excavated, 
inorganic soils classified as Silty and Clayey SAND (SM, SC), 
CLAY (CL, CH), and SILT (ML) are suitable for reuse as 
Engineered Fill. Soils which contain excessive cirgarrics such 
as Peat (Pt) or organic SILT (OL, OH) are considered 
unsuitable. Suitable Engineered Rll should be free of r..Jbble, 
organics, debris and other unsuitable material .. As indicated 
on the borings logs, significant quantities of unsuitable 
materials are present on the site, and not aJI materials 
excavated from the new channel can be reused as 
Engineered Fill. Imported Engineered Fin should consist of 
an inorganic soil material classified as CLAY (CL) or Clayey 
SAND (SC) containing at least 35% by weight Clay. AH 
Engineered Fill should be moisrure conditioned to within 
+ /-3% of the soils optimum moisture content, placed in 
maximum 8 to 1 0-inch loose lifts, then compacted to a dry 
density of at least 95 percent of the standard Proctor 
maximum dry density (.t\STM 0698). A representative of G E 
T Solutions, Inc. should perform field density tests on each 
lift as necessary to 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 Geoteohnical Engineering Services March 
2, 2007 be placed and compacted in excess!vely wet 
conditions The newly constructed sloped embankments 
should be "benched" into the existing deared embankment 
sides in order to minimize the potential for a slippage failure 
alor>g 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 
warer from the face of the slopes. 

CONSTRUCTION CONSIDERATIONS 
Groundwater: 

Dewatering is expected to be required for excavations 
vvhich extend beneath the groundvvater levei and/or within 
the existing stream channel. We recommend that the 
contracior determine the actual groundwater levels a! the 
time of the construction to detennine groundwater impact 
on this project Jn addition, water from the existing stream 
channel may need to be diverted in order to properly backfill 
portions of the streamchannel during construction activities. 
Soils should not be placed and compacted in excessively 
wet condi!ions. 

Excavations: 
In Federal Register, Volume 54, No. 209 (October. 1989), 
the United States Department of Lalbor, Occupational Safety 
and Health Administration (OSHA) amended its 
"Construction Standards for Excavations, 29 CFR, part 1926, 
Subpart P". This document was issued to better insure the 
safety of workmen entering trenches or excavations. It rs 
mandated by this federal regulation that all exca\'ations, 
whether they be utility trenches, basement excavation or 
footing excav-ations, be consin.Jcted in accordance with the 
new (OSHA) guidelines. It is our understanding that these 
regulations are being strictly enforced and if they are not 
closely followed, the owner and the contractor could be 
liable for substantial penalties. The contractor Is solely 
responsible for designing and constructing stable, 
temporary excavations and should share, slope, or bench 
the sides of the excavations as required to maintain stability 
ot both the excavation sides and bottom. The contractor's 
responsible person, as denned in 29 CFR Part 1 926, should 
evaluate the soil exposed in the excavations as part of the 
contractor'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 ET Solutions, 
Inc. is not assuming responsibility for construction site safety 
or the contractors 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 ET Solutions, Inc. and the 
information supplied by the Williamsburg Environmental 
Group and their consultants 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. sho·uld be notified immediateiy to determine if changes 
in the foundation recommendations are required. !fGE T 
Solutions, Inc. is not retained to perform these !unctions, 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 generaily accepted professional geotechnical 
engineering practices in the local area. No other warranties 
are implied or expressed. After tile plans and specifications 
are more complete the Geotechnical Engineer should be 
provided the opportunity to review the final design plans and 
specifications to assure our engineering recommendations 
have been property incorporated into the design 
documents. 

*NOTE: All recommendations on this sheet are excerpted from the "Report 
of Subsurface Investigation and Geotechnica1 Engineerfng Services -
P0\1\'hatan Plantation Stream Restoration" prepared and sealed by Mr. 
Robert C. Moss, Ill, P.E. of GET Solutions, Inc. and dated March 2, 2007. 
The selected contractor shall obtain and be familiar with the full 
copf of the report and follow "'" !'Q<;qm!l!fl!C!!!HoM ~nli!lnecl therein, 
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'NOTE: All recommendations on this sheet are excerpted from the "Report al Subsurface 
· Investigation and Geotechnical Engineering Services - Powhatan Plantation Stream 
Restoration" prepared and sealed by Mr" Robert C. Moss, Ill, 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 follow all 
ll'@C-Ommendations eontained therein. 
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PROPOSED STREAM 
CHANNEL 

MONITORING 
CROSS-SECTION D 

D 
DJ 

EXISTING CONTOURS VEGETATION 
MONITORING PLOT 

EXISTING TREE LINE ~ PHOTOSTATION 
~LOCATION 

AS-BUILT 

LIMITS OF DISTURBANCE 
/AREA OF REVEGETATION 

EXISTING 
INFRASTRUCTURE 

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 (LE. 

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 LENGTH 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. 
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MONITORING 

MONITORING CTHE POWHATAN PLANTATION STREAM RESTORATION PROJECT WILL 
OCCUR DURIN•iHE GROWING SEASON AND WILL BE PERFORMED IN THE FOLLOWING 
MANNER: 

• MONITORlt-OF WOODY AND HERBACEOUS VEGETATION SHALL TAKE PLACE BElWEEN 
AUGUST 1 :~'/ID NOVEMBER 15, AND WILL BE PERFORMED UTILIZING A BASELINE 
STl~-"-.TIFIE~NDOM SAMPLING DESIGN. 

• CHANNEL Mt:NSION AND PROFILE DA TA WILL BE PERFORMED WITH A LASER LEVEL . 
• ADDITIONA3ATA REQUIRED BY THE SUCCESS CRITERIA WILL BE COLLECTED IN A 

MANN§R §iTHAT INF'ORMATION CAN §E CON818TENTLY GATHERED DURING THE 
MONITORI~- PERIOD OF EVERY YEAR. 

• A REPORTFEACH REQUIRED MONITORING YEAR (1 , 2, 3, 5, 7, 10) WILL BE SUBMITTED 
TO THE MET BY DECEMBER 31 OF THAT YEARS GROWING SEASON. 

THE MONITORG REQUIREMENTS FOR THIS PROJECT WILL FOLLOW THE APPROVED MBI 
GUIDELINES, NJ ARE AS FOLLOWS: 

STREAM PRESRVATION: 
• VISUAL DECRIPTION: VISUAL DESCRIPTIONS SHALL BE PROVIDED WITH EACH 

MONITORll3 REPORT THROUGH GROUND LEVEL PHOTOGRAPHS, TAKEN FACING 
UPSTREAIVAND DOWNSTREAM FROM EACH ESTABLISHED MONITORING STATION 
[PERMANEIT MARKERS SHALL BE ESTABLISHED TO ENSURE THAT THE SAME 
LOCATIONHAND- VIE:W DIRECTIONS) ARE MONITORED IN EACH MONITORING PERIOD]. 

• REPRESENY.,TIVE CROSS-SECTIONS: REPRESENTATIVE CROSS-SECTIONS WILL BE 
SURVEYED AT 1000-FOOT INTERVALS IN STREAM PRESERVATION AREAS. 

RIPARIAN BUFFER PLANTINGS (STREAM ENHANCEMENT I): 
MONITORING PfK)VISIONS FOR RIPARIAN BUFFER PLANTINGS SHALL INCLUDE PROVISIONS 
FOR STREAM PPiSERVATION, IN ADDITION TO: 

• 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 ENHANCEMEl\T: 
MONITORING PROVISIOl"S FOR STREAM ENHANCEMENT AREAS SHALL INCLUDE PROVISIONS 
FOR STREAM PRESERVATION AND RIPARIAN BUFFER PLANTINGS, IN ADDITION TO: 

• MONITORING STATIONS: PERMANENT MONITORING STATIONS WILL BE ESTABLISHED 
WITHIN REPRESENThTIVE 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 I), 
IN ADDITION TO: 

- REPRESENTATIVECROSS-SECTIONS (WITH PERMANENT MARKERS 
ESTABLISHED THE FIRST TIME) WILL BE SURVEYED AT 500-FOOT INTERVALS ON A 
REPRESENTATIVE WIX 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 CURVArURE WITHIN A REPRESENTATIVE LONGITUDINAL PROFILE. 
- SURVEY INFORMAl lON FOR INSTREAM STRUCTURES, INCLUDING 

PHOTOGRAPHS FFDM 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 (FCR CHANNEL MATERIAL EVALUATION) 
- BANK ERODIBILITY HAZARD INDEX (BEHi) 
- STREAM CREST GAlJGE 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 s;;, .. : .. _ __ '"·-.L'OE PROVISIONS 
FOR STREAM PRESERVATION, RIPARIAN BUFFER PLANTING (STREAM EN-H!<~~CEMENT I) AND 
STREAM ENHANCEMENT AREAS. PLEASE NOTE THATTHE SPONSOR MAY CONDUCT 
BIOLOGICAL ASSESSMENTS USING THE METHODOLOGY ESTA8UQ•,,ED JJ, THE "RAPID 
BIOASSESSMENT PROTOCOLS FOR USE IN STREAMS AND WADEl\BLE RIVERS (BARBOUR ET 
AL. 1999). THESE DATA WILL BE COMPLETED ON A VOLUNTARY ;y-.. - <·J·'CJ "-S SUCH, 
RESULTANT DATA WILL BE USED FOR INFORMATIONAL PURPOSE .. 

THE SUCC_fil_§ gRITE:;RIA 

THE SUCCESS CRITERIA FOR THIS PROJECT, WHICH WILL BE UllUL:'- i"ClR 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 STEivlS 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 PLl\NT 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 LATIFOLJA, PHRAGMITES AUSTRALIS, 
LONICERA JAPONICA, PUERRARIA LOBATA, AILANTHUS ALTISSIMUS, Ere_ 

• 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 LIVlf\JG STEM PER 10 SQUARE FEET BY THE END di' 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: 
0 THE INDIVIDUAL INDEX VALUES OF THE BANK ERODIBILITY HAZARD INDEX (BEHi) RATING 

SHALL _BE EQUAL TO OR LESS THAN THE PREVIOUS YEAR'S INDEX VALUE. IN ADDITION, 
THE TOTAL SCORE SHALL BE LESS THAN THE PREVIOUS YEARS 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" THROUGHOUT 
THE REMAINDER OF THE MONITORING PERIOD. 

• THE U.S. FOREST SERVICE STREAM REACH INVENTORY AND CHANNEL STABILITY 
EVALUATION (PFANKUCH, 1975) RATING SHALL BE "GOOD" EACH MOl\!!TOR!NG 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: 

• THE WIDTH/ DEPTH RATIO STABILITY RATING (MEASURED WIDTH I DEPTH RATIO DIVIDED 
BY THE AS-BUILT WIDTH I DEPTH RATIO) SHALL NOT BE GREATER THAN 1.3. IF THE 
CHANNEL IS INC1SING, THEN THE WIDTH I DEPTH RATIO STABILITY RATING SHALL NOT BE 
LESS THAN 0.7. 

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

• OTHER MEASUREMENTS TO CONSIDER INCLUDE CROSS-SECTIONAL AREA 
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CONTOUR INTERVAL = 1 FOOT 

120' O' 60' 120' 240' 360' 

PATTERN: 
THE ANALYSIS OF THE PLAN-\.~EW SURVEY OR FIELD MEASUREMENTS SHALL INDICATE 
THAT THE STREAM IS NOT MIGRATING SIGNIFICANTLY 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: 

• THE SINUOSITY OF THE STREAM SHALL NOT INCREASE OR DECREASE BY AN 
AMOUNT GREATER THAN 0.1 OF THE APPROVED AS-BUil T PATTERN. 

• THE CENTERLINE OF THE CHANNEL CROSS-SECTIONS WILL NOT CHANGE BY 
MORE THAN 1 0% OF THE APPROVED AS-BUil T CHANNEL WIDTH. 

• THE ANALYSIS Of' V~RllCAL t:iANI< PROFiLES AND/OR SANK PIN SURVEYS SHALL NOT 
INDICATE SIGNIFICANT MOVEMENT OF THE STREAM BANK OR SIGNIFICANT AMOUNTS OF 
EROSION. 

PROFILE: 
THE ANALYSIS OF THE LONGITLDINAL PROFILE WITHIN THE RESTORATION ZONES ONLY 
SHALL INDICATE THAT 11-iE BED ELEV A TION HAS NEITHER AGGRADED NOR DEGRADED TO 
THE POINT WHERE IT SHALL CAUSE INSTABILJTY. 11-iE FOLLOVVING MEASUREMENTS SHALL 
BE USED TO AID IN MAKING THIS DETERMJNATION EACH MONITORING YEAR: 

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

• THE BANKFULL SLOPE OF THE LONGITLDINAL PROFILE SHALL NOT INCREASE OR 
DECREASE BY AN AMOUNT GHEA TEA THAN 0.1 % OF THE AS-BUILT SLOPE. 

• 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 IT IS MAINTAINING ITS 
STRUCTURAL INTEGRITY. PERFORMING ITS INTENDED FUNCTION. AND NOT ADVERSELY AFFECTING 
THE STREAM. THE FOLLOWING MEASUREMENTS WILL BE USED TO AID IN MAKING ll-11S 
DETERMINATION EACH MONITORING YEAR: 

• 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. 

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

• SPECIFIC FIELD CONDITIONS VI/ILL 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 THJS DETERMINATION EACH 
MONITORING YEAR: 

•THE 050 SIZE PARTICLE SHALL REMAIN WITHIN ITS APPROVED AS-BUILT SIZE 
CLASS (SILT, SAND, GRAVEL, COBBLE, BOULDER). 
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