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Map Number Parcel ID Property Address Owner Name Owner Mailing Address
1 1437334962 200 PARK AVENUE City Of Norfolk 810 Union St Rm 900 Norfolk VA 23510-2717
2 1437238963 200 PARK AVENUE Norfolk Tides - Lessee 201 E Brambleton Ave Norfolk VA 23510
3 1437224069 150 SOUTH MAIN STREET Colonna's Ship Yard, Incorporated 400 E Indian River Rd Norfolk VA 23523-1756
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City of Norfolk
VA
] Lop Vicinity Map
NCSRM 24-Inch Water Main HDD
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WSSI #32882.01 o 2000
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Address: 200 Park Ave Norfolk, VA 23510
Source: World Street Map - ESRI

Wetland Studies and Solutions, Inc. Exhibit 4
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:+1.1 acres . uadrangie Map
[ LoD: #1.1 USGS 7.5' Quad le M
NCSRM 24-Inch Water Main HDD
WSSI #32882.01

Norfolk South, VA 2000

Latitude: 36°50'28"N (36.841111)

Longitude: 76°16'49"W (-76.280427)
Hydrologic Unit Code (HUC): 020802080204
HUC12 Name: Eastern Branch Elizabeth River
COE Region: Atlantic and Gulf Coastal Plain

Wetland Studies and Solutions, Inc.
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] oo February 2023 Natural Color Imagery
NCSRM 24-Inch Water Main HDD
WSSI #32882.01

Source: Nearmap®

Wetland Studies and Solutions, Inc.
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NOTES

VARIOUS DEPTHS,

1. SEE SHEETS C-300 TO C—303 FOR STATION AND ELEVATION INFORMATION OF FITTINGS,
APPURTENANCES, VERTICAL DEFLECTIONS, HORIZONTAL DEFLECTIONS, AND EXTENTS OF
PROPOSED WATER MAIN MATERIAL, DIAMETER, AND INSTALLATION TECHNIQUES.

2. SEE SHEETS C-300 TO C-303 FOR EXISTING UTILITY INFORMATION.

3. SEE SHEETS C-300 TO C-303 FOR SOIL BORING LOCATIONS, SOIL CHARACTERISTICS AT

AND PROPOSED SOIL BORING LOCATIONS.

4. PROPOSED WATER MAIN TO BE INSTALLED BY HORIZONTAL DIRECTIONAL DRILL. WHERE
NOTED, PROPOSED WATER MAIN TO BE INSTALLED BY OPEN—-CUT METHOD AND WILL BE
SUBJECT TO EROSION AND SEDIMENT CONTROLS. EROSION AND SEDIMENT CONTROL PLAN TO
BE DEVELOPED IN SUBMITTALS OF TIE IN PLANS.

5. FEDERAL NAVIGABLE CHANNEL LOCATION PER USACE NATIONAL CHANNEL FRAMEWORK.

6. TIDAL ELEVATIONS BASED ON 8638610, SEWELLS POINT TIDE CHART DATA. ELEVATIONS IN
FEET RELATIVE TO NAVD8S8.

EXISTING 8” CI CITY OF NORFOLK FORCE
MAIN TO BE RELOCATED

EBB

FLOOD

o

ELIZABETH RIVER

viza({

SHOWN PER WNG GIS

SEE PROFILE FO

EXISTING 24" VNG GAS MAINL\\\ :
20N .,

EXISTING 24" CI WATER MAIN SHOWN
PER CITY GIS INSTALLED 1952
R ANTICIPATED ELE

PROPOSED 24" DI WATER MAIN TIE IN
INSTALLED BY OPEN CUT METHODS
SEE SHEET C-306

VATION.
BRI\

HDD STAGING AREA:
150’ x 100" PIPE SIDE (EXIT) AREA

700%2?;/

10+ 0 \ GAS —— GaAg o
' ' ' ' ' 16+00
8 4+00 5+60 2l ;
g = b0 3r00" : ; i 0
039@6’[‘; iz -l—_OQ : t l‘ i ; \
e ’ q
_— SOUTH MAIN STREET
v o
N 8 HARBOR PARK
HDD STAGING AREA: SEE SHEETS C300 TO C303 PROPOSED 30" HDPE WATER MAIN (IPS DR9) STA: 20+50
150’ x 50' RIG SIDE (ENTRY) AREA EgF;EF}E?wETEEDR 3@;@24" INSTALLED BY HDD HDD EXIT POINT
. PROPOSED PIPE STRINGOUT AREA

PROPOSED 8” DI FORCE MAIN OFFSET SEE SHEET C-304
SEE SHEET C-307 MHW -

APPROX. LIMITS OF FEDERAL "
PROPOSED 20” DI WATER MAIN TIE IN NAVIGABLE CHANNEL N
INSTALLED BY OPEN CUT METHODS NADS3 HARN 93
SEE SHEET C-307
STA: 0+65

HORIZONTAL SCALE
HDD ENTRY POINT ; T oo
™ gy ™——
VERTICAL SCALE
20 20
10° ENTRY ANGLE EXISTING GRADE ALONG PROPOSED ALIGNMENT. I =

15 \ / STA: 0+65 /~— ELEVATION ASSUMED. AWAITING TOPO SURVEY Eé(l'_SEI/'";'ﬁOGNRQ':;%U’:AL&)NGA",DVi?TFl’,\?gETDO&';'GSNU'V;E/"& 12" EXIT ANGLE —— =15

N ' STA: 20+50 \/ =
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N\ s Z -
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s N — T
=10 \ APPROX. LIMITS OF FEDERAL / =——10
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\ - —
-30 —-30
-35 \—\l;>,—_ffJ-/ =_35
—40 ¥/\’// =_40
—45 \ =45
-50 \ ., =50
EXISTING 24" CI WATER MAIN INSTALLED 1952 =
-55 ANTICIPATED ELEVATION AT BOTTOM OF CHANNEL. —_55
—60 =——60
—65 66’ TO 5—65
RIVER /7/ =
=70 BOTTOM =—70
=75 PROPOSED VERTICAL DEFLECTION =—75
RADIUS = 1500’ —
—80 PROPOSED-HORIZONTAL / =—80
—85 \ \  DEFLECTION RADIUS = 1500 / / =85
_90 \ DD ADACED MIA-TED A A AN \ / / 5_90
RUFUSEU WATER MAIN —
-95 \ \QROWN ELEVATION: —100" | \ / / / —_95
\ N =
—100 PROPOSED VERTICAL DEFLECTION \ \ ,/ / PROPOSED 30" HDPE WATER MAIN (IPS DR9) =100
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DESIGNED BY: J. ROBERTS
DRAWN BY: J. HOOPER
CHECKED BY: M. MULL
APPROVED BY:
DATE: AUG 2023
OFFICE OF RESILIENCE
501 BOUSH STREET
NORFOLK, VA 23510
SEALS
NOT FOR CONSTRUCTION
ER No: PCTS No:
FILE NAME: C_HDD_PLAN1_BACKUP
DATE: AUG 2023  |SCALE: AS SHOWN
SHEET C-300
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&
HDD NOTE: § NOTES
DESIGN BORE PATH ELEVATIONS SHOWN ARE BASED ON CONCEPTUAL MODELING PROPOSED 8" DI FORCEMAIN RELOCATION 1. PROPOSED WATER MAIN TO BE INSTALLED BY HORIZONTAL DIRECTIONAL DRILL. WHERE g
WITH ASSUMED VALUES FOR SLURRY DENSITY, SLURRY ADDITIVES, SLURRY i SEE SHEET C-307 NOTED, PROPOSED WATER MAIN TO BE INSTALLED BY OPEN—CUT METHOD AND WILL BE
PRESSURE, TOOLING, DRILL ROD DIAMETER, OPERATIONAL PRODUCTION RATES, AND PROPOSED 30" HDPE WATER MAIN i SUBJECT TO EROSION AND SEDIMENT CONTROLS. EROSION AND SEDIMENT CONTROL PLAN TO
IN—FIELD MITIGATION MEASURES. ACTUAL HADD BOREHOLE ELEVATION SHALL BE INSTALLED BY HDD EXISTING 8” Cl FORCE MAIN BE DEVELOPED IN FUTURE SUBMITTALS OF TIE IN PLANS.
DETERMINED BY CONTRACTOR’S ENGINEER TO MINIMIZE FOR HYDROFRACTURE AND TO BE RELOCATED PRIOR TO 2. LIMITS OF DISTURBANCE LIMITED TO PIPE ENTRY AND EXIT AREAS. LIMITS OF DISTURBANCE
MEET ALL PERFORMANCE SPECIFICATIONS. IN ALL CASES, MINIMUM DEPTH TO TOP PROPOSED 30" HDPE WATER MAIN HDD OPERATION AND PROPOSED NOTED ON PLANS. EXISTING SITE CONDITIONS TO BE RESTORED TO ORIGINAL CONDITION PER
OF BOREHOLE SHALL BE 25 FEET BELOW WATER CHANNELS. INSTALLED BY OPEN CUT METHODS WATER MAIN CONSTRUCTION RESTORATION DETAILS. SEE SHEET C—501. Zz
., 3. SEE PIPE BEDDING AND BACKFILL DETAILS FOR OPEN CUT PIPE INSTALLATION. £
PROPOSED 30" DI WATER MAIN HDD STAGING AREA: —— 4. ELEVATIONS OF EXISTING UTILITIES ASSUMED UNLESS OTHERWISE NOTED. &
INSTALLED BY OPEN CUT METHODS , , : 4
150" X 50' RIG SIDE (ENTRY) AREA ) &
PROPOSED 24" DI WATER MAIN SOUTH MAIN STREET ROAD CLOSURE PROPOSED 30” HDPE WATER MAIN (IPS DR9)
INSTALLED BY OPEN CUT METHODS INSTALLED BY HDD
STA: 0+65
HDD ENTRY POINT :
g
= |LEGAL ENTITY:
> | ARCADIS U.S., INC.
2 295 BENDIX ROAD, SUITE 240
———————— — | VIRGINIA BEACH, VA 23452
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24" DI STUB FOR FUTURE CONNECTION STA: 0+94 Z = >
30" HDPE VERTICAL 11.25° BEND PROPOSED SOIL BORING 1 LU CU; T
STA: 0+75 STA: 0+91 N: 3472379.15 = < W
24” DI GATE VALVE 30" HDPE/DI TRANSITION E:12130258.43 fou) = 0
) STA: 0+86 ELEV: —80’ b < O
ok 0+80 30"x24” DI REDUCER L= Z
24"x20" TEE - L_IIJ
PROPOSED 20" DI WATER MAIN TIE IN g @ m ™
INSTALLED BY OPEN CUT METHODS O Xz '®)
SEE SHEET C—307 T = Y
L w 9O o
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o 4 \\\\ URICCED SEWLTTUN U T RUFOUSEUD UNN UIAVMCITER NN MATERIAL ELEC ELEVATION ASSUMED, AWAITING TOPO SURVEY —
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ADD ENITRY POINI ,, =
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— 3 N— —
-15 \_STA: 0+94 — 20 ELEVATION SHOWN PER CITY GIS = 15
\\ \\ \\\\ \\\\\\\ 30" HDPE VERTICAL 11:25" BEND AWAFING—SURVEY—INFORMATION = DESIGNED BY: J. ROBERTS
-20 i} =—20
_o5 VLTV X _,— PROPOSED 30" HDPE WATER MAIN (IPS DR9) = o5 DRAWN BY: J. HOOPER
PROPOSED—30” HDPE WATER MAIN INSTALLED BY HDD = _
—30 VL L L i —— /7 =30 CHECKED BY: M. MULL
=35 \ \ \ \ \ \LG"’un-lia-l_- /D—TRANSITION =—=35 APPROVED BY:
JU I_IIJI'I'_/ Ul TRRAINOITITUIN —
—40 VLV = _40 DATE: AUG 2023
—45 \ \ \\\\ ProPosED 30” DI WATER MAIN = _45
—50 \ | ||| (RESTRAN ALL JOINTS) =_50 OFFICE OF RESILIENCE
=55 \ \ \ \Lflftiﬂno’-"-an? REALICER §_55 501 BOUSH STREEr
U ALT Ul NLUUULIN —
60 VY = 60 NORFOLK, VA 23510
—65 \ \ \\ PROPOSED 24” DI WATER MAIN = _65 SEALS
—70 \ | |  (RESTRAN ALL JOINTS) =70
~75 \ | LT oreo. S
_80 £ ReV IR =_80 NOT FOR CONSTRUCTION
-85 \_EI{}: nPtZEE AL\ §_85
LT Ul OATD VALVE —
—-90 =-—90
STA: O+ /1 —
—95 \"24” DI STUB FOR FUTURE CONNECTION =—95
-100 UNK DIAMETER UNK MATERIAL FO =—-100
-105 UNK DIAMETER UNK MATERIAL CATV =-105
-110 UNK DIAMTER UNK MATERIAL WTR =110
| | | ER No: PCTS No:
0+00 1+00 2+00 3+00 4+00 FLE NAYE: C_TDD_PLANBACKUP
. " DATE: AUG 2023  |SCALE: AS SHOWN
PROPOSED 30”/24” HDPE/DI WATER MAIN STA 0+00 - 4+00
SHEET  C-301
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DATE

DESCRIPTION

ARCADIS

LEGAL ENTITY:
ARCADIS U.S., INC.

295 BENDIX ROAD, SUITE 240
VIRGINIA BEACH, VA 23452

CITY OF NORFOLK OFFICE OF RESILIENCE
PEAN-&PROHEE

COASTAL STORMWATER RISK MANAGEMENT
UTILITY CONFLICT ENGINEERING SERVICES

DESIGNED BY: J. ROBERTS
DRAWN BY: J. HOOPER
CHECKED BY: M. MULL

APPROVED BY:
DATE: AUG 2023

OFFICE OF RESILIENCE
501 BOUSH STREET
NORFOLK, VA 23510

SEALS

NOT FOR CONSTRUCTION

ER No: PCTS No:

NOTES /d
1. PROPOSED WATER MAIN TO BE INSTALLED BY HORIZONTAL DIRECTIONAL DRILL. WHERE NOTED, PROPOSED WATER
MAIN TO BE INSTALLED BY OPEN—CUT METHOD AND WILL BE SUBJECT TO EROSION AND SEDIMENT CONTROLS.
EROSION AND SEDIMENT CONTROL PLAN TO BE DEVELOPED IN FUTURE SUBMITTALS OF TIE IN PLANS.
2. ELEVATIONS OF EXISTING UTILITIES ASSUMED UNLESS OTHERWISE NOTED.
HDD NOTE:
DESIGN BORE PATH ELEVATIONS SHOWN ARE BASED ON CONCEPTUAL MODELING WITH ASSUMED ) .
VALUES FOR SLURRY DENSITY, SLURRY ADDITIVES, SLURRY PRESSURE, TOOLING, DRILL ROD EXISTING 24” CI WATER MAIN SHOWN
DIAMETER, OPERATIONAL PRODUCTION RATES, AND IN—FIELD MITIGATION MEASURES. ACTUAL HADD PER CITY GIS INSTALLED 1952.
BOREHOLE ELEVATION SHALL BE DETERMINED BY CONTRACTOR'S ENGINEER TO MINIMIZE FOR . SEE PROFILE SHEET C—300 FOR ANTICIPATED
HYDROFRACTURE AND MEET ALL PERFORMANCE SPECIFICATIONS. IN ALL CASES, MINIMUM DEPTH /\ T ——— ELEVATION.
TO TOP OF BOREHOLE SHALL BE 25 FEET BELOW WATER CHANNELS. § T — s e
EXISTING 24" VNG GAS MAIN
SHOWN PER VNG GIS
o ELIZABETH
RIVER T
<
> SOUTH MAIN STREET 5 ~
e PROPOSED 30” HDPE WATER MAIN (IPS DR9) wv— |8
= N INSTALLED BY HDD !
Z |00 :
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— < W
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' T
o O
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STA: 5+47
STA: 8+08
Lgig'lﬁsv'z_'??gé"@: DEFLECTION END VERTICAL DEFLECTION
= RADIUS = 1500’
APPROX. LIMITS OF FEDERAL ___{
m l NAVIGABLE CHANNEL 7
SOIL BORING 2
N: 3472831.89
E:12132290.86
ELEV: —105’
N N
NAVDS88 (92 ADJ)
NAD83 HARN 93
HORIZONTAL SCALE
0 20’ 40’
e — e —
VERTICAL SCALE
0 20’ 40’
™ ey —
20 20
15 EXISTING GRADE ALONG PROPOSED ALIGNMENT. EXISTING GRADE ALONG PROPOSED ALIGNMENT. =15
10 7 ELEVATION ASSUMED, AWAITING TOPO SURVEY / ELEVATION ASSUMED, AWAITING TOPO SURVEY MHHW: 1.15° =10
5 “— / MLLW: —1.61" =
0 \ \ \ \UNK DIAMETER UNK-MATERIAL-WR : - V4 |- ————— — — — — — — %::::_:::::::::::::::io
=5 \ N\ \UNK DIAMETERUNK—MATERIAL-WTR 19'-WATER:—0'=19" DEPTHOF BORE St
—10 \ A e \—IINK DIAMETER_UNK_MATERIAL _WTR R e =10
=20 DI WTR = s = = ~— PPROX. LIMITS OF I'I'_UI:KAE
—15 ~h NAVIGABLE CHANNEL _ =—19
—-20 , 4 'NO RECOVERY: 19'—23’ DEPTH OF BORE =—-20
=2 % T1.3 CLAYEY SAND (:(;): —z;’—;d’\ul-_l-’ﬁ OF BORE 5_25
—30 Y, T — — . = -30
-35 2.2° ORGANIC CLAY (OH): 34.3'—36.5' DEPTH OF BORE | T T T E-35
” —
~40 2z e \ = - 40
/| 15' CLAYEY SAND (SC): 36.5'-51.5" DEPTH OF BORE | =
=45 ; /]l FINE_TO MEDIUM_GRAIN, WET, VERY LOOSE TO LOOSE =—45
—50 98" TO Y | EXISTING RIVER BOTTOM ALONG E_s5q
MELW % PROPOSED ALIGNMENT, &
=55 LEVEL /// ELEVATION SHOWN PER =—55
—60 Z/A HYDROGRAPHIC SURVEY = 60
—65 STA:5+47 W =65
INV ELEV: =80 7 ; : 110’ =
=70 " BEGIN_VERTICAL DEFLECTION % E.?.S -.-(,:\L/t‘LErI. .§‘AN~2 A(.EC)CW?J'?NIJS B\E'?,Tfm.q{:, BORE =—70
== "‘""""“’ e MG 7 FiNe TOU VMIEUTUVE GRAITIN, WL, LUVUOoL 1TU VIECUITUMV =
-75 ~ RADIUS = 1500 //A DENSE WITH MARINE SHELL FRAGMENTS =-75
—80 < Z//A YORKTOWN FORMATION =80
—85 ~— PROPOSED—30"HDPE WATER MAIN—(JPS_DRG) f/// STA: 8+08 =—85
—-90 /" INSTALLED BY HDD % _INV ELEV: —103 =—-90
% END VERTICAL DEFLECTION =
—95 N ,/ Z RADIUS = 1500 =—95
100 //{% / =100
105 7 £ =105
-110 =-110
| | | | |
4+00 5+00 6+00 7+00 8+00 9+00 9+50
b}
PROPOSED 30~ HDPE WATER MAIN STA 4+00 - 9+50

FILE NAME: C_HDD_PLAN1_BACKUP

DATE: AUG 2023  |SCALE: AS SHOWN

SHEET C-302

Received by VMRC August 29, 2023 /blh
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&
r \ \ \ \
NOTE: PROPOSED WATER MAIN TO BE INSTALLED BY HORIZONTAL DIRECTIONAL DRILL. WHERE
NOTED, PROPOSED WATER MAIN TO BE INSTALLED BY OPEN—CUT METHOD AND WILL BE SUBJECT . —
TO EROSION AND SEDIMENT CONTROLS. EROSION AND SEDIMENT CONTROL PLAN TO BE DEVELOPED EXISTING 24" CI WATER MAIN SHOWN e — i
IN FUTURE SUBMITTALS OF TIE IN PLANS. PER CITY GIS INSTALLED 1952.
\ ( SEE PROFILE SHEET C—300 FOR ANTICIPATED
HDD NOTE: ELEVATION.
DESIGN BORE PATH ELEVATIONS SHOWN ARE BASED ON CONCEPTUAL MODELING WITH ASSUMED .
VALUES FOR SLURRY DENSITY, SLURRY ADDITIVES, SLURRY PRESSURE, TOOLING, DRILL ROD e —
DIAMETER, OPERATIONAL PRODUCTION RATES, AND IN—FIELD MITIGATION MEASURES. ACTUAL HADD .
BOREHOLE ELEVATION SHALL BE DETERMINED BY CONTRACTOR’S ENGINEER TO MINIMIZE FOR " 2
HYDROFRACTURE AND MEET ALL PERFORMANCE SPECIFICATIONS. IN ALL CASES, MINIMUM DEPTH .—w—v—"" &
TO TOP OF BOREHOLE SHALL BE 25 FEET BELOW WATER CHANNELS. %
T EXISTING 24" VNG GAS MAIN
T SHOWN PER VNG GIS
" PROPOSED 30” HDPE WATER MAIN (IPS DR9)
INSTALLED BY HDD
g
3 oAS GAS GAS ’_d}s GAS GAS GAS GAS GAS J& GAS oAs { A * RmDIS
o ors —— crh—— STA: 10460 i LEGAL ENTITY:
Q Q gi(éllll\ljsHORl1ZE%l\g:AL DEFLECTION - v | ARCADIS U.S., INC.
= D12+ STA: 13+85 M
o END HORIZONTAL DEFLECTION BEGIN VERTICAL DEFLECTION b S.%ﬁﬁ"m’,‘“&;\i‘%}”
i RADIUS = 1500 RADIUS = 1500’ ol =
- LIJ8
&+
) "
z 1240 13400 )l
b 11+00 — 5 a\ 7 : - ] , .. 14,,00 / . 157 “’ﬁ
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C _ —XV) j
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o
4 ELIZABETH
Q RIVER =
& o (2 SOIL BORING 3 SOIL BORING 4 w = &
N: 3473125.37 N: 3473412.03 ) O u g
E:12132328.33 E:12132390.23 z s =2
ELEV: —105° ELEV: —105’ TTRTY E
, A |lz28
wz
b < O
L= Z|
O X [ _
~ N\ P __APPROX. LIMITS OF FEDERAL A ) g 9w ™
7 =\ — == NAVIGABLE CHANNEL N 7 O x W S
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O = 9 1
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HORIZONTAL SCALE w o 9
0 20’ 40’ @) |<£ i
e e — > 0 =
—
VERTICAL SCALE E < =
0 20’ 40’ O O |5
T T — O
20 20
15 =15
10 MHHW: 1.15’ =10
5 MLLW: —1.61° =
ol - ] Y —_ = | L y
-5 I e N A v et e e O =-5
, s , Z1 WAITER U=4Z1 VCr i Ur DURLC =
-10 34 WATER: 0'—34' DEPTH OF BORE =-10
_15 AFPPROX. LIMITS OF FEDERAL 5_15
20 NAVIGABLE CHANNEL ; o~ DESIGNED BY: J. ROBERTS
- =i ==
o5 - —E_o5 || DRAWN BY: J. HOOPER
-3 — — — — — —— — - _1 | 3.5 FAT CLAY (CH):—34'=37.5" DEPTH -OF BORE ~ — — 31.5" FAT CLAY (CH): 21'—52.5' DEPTH OF BORE =—35 APPROVED BY:
—40 T~ = _40 DATE: AUG 2023
_45 11" LEAN CLAY (CL): 37.5-51.5' DEPTH OF BORE EXISTING RIVER BOTTOM ALONG = _45
PROPOSED ALIGNMENT. ELEVATION - =
—50 7 25" CLAYEY-_SAND(SC):-51.5'—54'_DEPTH_OF BORE SHOWN PER HYDROGRAPHIC SURVEY 9 10 , , , =—50 OFFICE OF RESILIENCE
—55 -] 2. POORLY GRADED 'SAND WiTH SILT (SP—SM): 54'—~56’ DEPTH OF BORE MLLW __| 4 POORLY GRADED SAND (SP): 52.5'-56.5" DEPTH OF BORE = _55 501 BOUSH STREET
7/ 48— CLAYEY SAND (SC). 56 =64 DEPTH OF BORE Vel . 3.5 SILTY SAND (SM): 56.5'=60" DEPTH OF BORE = NORFOLK, VA 23510
—60 ,4 FINE_TO MEDIUM GRAIN, WET, VERY LOOSE TO LOOSE j//// =—60
65 % % =65 || SeMs
—-70 66’ TO RIVER BOTTOM % IR S =_70
% ] 50" CLAYEY SAND (SC): 60'—110" DEPTH OF BORE =
=75 STA:10+60 % ; — STA: 12434 f// FINE_TO MEDIUM cémr\? WET, VERY LOOSE TOMEDIM——— =75 |\ oo o oemyamon
—80 INV_ELEV: —103 77) 46 _CLAYEY SAND (SC): 64'~110" DEPTH OF BORE _ INV ELEV: —103 /) DENSE WITH MARINE SHELL FRAGMENTS = _80
BEGIN HORIZONTAL DEFLECTION /] FINE—TO MEDIUM—GRAIN,WET, LOOSE—TO VERY DENSE /1 YORKTOWN FORMATION =
-85 RADIUS = 15003 f// WITH MARINE SHELL FRAGMENTS / ;ﬁ'gi.'ﬁso'?_'z?ggg," DEFLECTION % STATS85 =-85
—-90 \ // 7} YORKTOWN FORMATION / //A S aES =90
—95 \ W _— PROPOSED 30" HDPE WATER MAIN (IPS DR9) / % BEGIN VERTICAL DEFLECTION = _95
2 INSTALLED BY HDD % = . =
2100 \ Y / // RADIUS = 1500 = 100
% % =
-110 =—110
| | | | | ER No: PCTS No:
9+50 10400 11400 12400 13+00 14400 15400 oLE NWIE: C_HoD_PLANT BACKUP
N DATE: AUG 2023  |SCALE: AS SHOWN
PROPOSED 30~ HDPE WATER MAIN STA 9450 - 15+00 SHEET  C-303
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—NOTES

1. PROPOSED WATER MAIN TO BE INSTALLED BY HORIZONTAL DIRECTIONAL DRILL. WHERE NOTED, PROPOSED WATER
MAIN TO BE INSTALLED BY OPEN—-CUT METHOD AND WILL BE SUBJECT TO EROSION AND SEDIMENT CONTROLS.
EROSION AND SEDIMENT CONTROL PLAN TO BE DEVELOPED IN FUTURE SUBMITTALS OF TIE IN PLANS.

LIMITS OF DISTURBANCE LIMITED TO PIPE ENTRY AND EXIT AREAS. LIMITS OF DISTURBANCE NOTED ON PLANS.

2
3. SEE PIPE BEDDING AND BACKFILL DETAILS SHEET C—501 FOR OPEN CUT PIPE INSTALLATION.
4. ELEVATIONS OF EXISTING UTILITIES ASSUMED UNLESS OTHERWISE NOTED.

\

EXISTING 24" VNG GAS MAIN

SHOWN PER SURVEY
EXISTING 24" VNG GAS MAIN
SHOWN PER VNG GIS
ELIZABETH
RIVER
l GAS —— GAS GAS AS ——1@;\5 —_—
STA: 16+97
END VERTICAL DEFLECTION
] RADIUS = 1500’
Z
>
—
o
= 16+00
Z
um
= -
T c
pg
oh
—
o
|
W
o
N
PROPOSED 30" HDPE WATER MAIN (IPS DR9)
INSTALLED BY HDD
l HDD NOTE:
DESIGN BORE PATH ELEVATIONS SHOWN ARE BASED ON CONCEPTUAL MODELING WITH ASSUMED
VALUES FOR SLURRY DENSITY, SLURRY ADDITIVES, SLURRY PRESSURE, TOOLING, DRILL ROD
DIAMETER, OPERATIONAL PRODUCTION RATES, AND IN—FIELD MITIGATION MEASURES. ACTUAL HADD
BOREHOLE ELEVATION SHALL BE DETERMINED BY CONTRACTOR’S ENGINEER TO MINIMIZE FOR
HYDROFRACTURE AND MEET ALL PERFORMANCE SPECIFICATIONS. IN ALL CASES, MINIMUM DEPTH
TO TOP OF BOREHOLE SHALL BE 25 FEET BELOW WATER CHANNELS.
L) Cpnvneg N

EXISTING SITE CONDITIONS TO BE RESTORED TO ORIGINAL CONDITION PER RESTORATION DETAILS. SEE SHEET C-501.

104+00
103+00

— —— — — — —
— — — —
— —— ———
— — —
— —

HARBOR PARK
PARKING LOT

l
l
l
PROPOSED 24" DI WATER MAIN TIE IN l
INSTALLED BY OPEN CUT METHODS |
SEE SHEET C-306 l

l

l

l

SEE SHEET C-304 FOR FULL EXTENTS

18400
17+00

PROPOSED SOIL BORING 5
N: 3473858.01
E:12132489.99

ELEV: —90’

HDD STAGING AREA:
150" x 100’ PIPE SIDE (EXIT) AREA \

19400

PROPOSED 30" HDPE WATER MAIN
INSTALLED BY HDD

STA: 20+18
30" HDPE 11.25° VERTICAL BEND

PROPOSED 30" HDPE WATER MAIN
INSTALLED BY OPEN CUT METHODS

STA: 20+28
30" HDPE/DI TRANSITION

PROPOSED 30" DI WATER MAIN
INSTALLED BY OPEN CUT METHODS

STA: 20+34
30"x24" DI REDUCER

PROPOSED 24" DI WATER MAIN
INSTALLED BY OPEN CUT METHODS

STA: 20+41 = 105+36

24" 45° BEND
SEE SHEET C-306

105+00

l 20400

@ — — ——— ]
— o —— — —
e ffr e

STA: 20+50
HDD EXIT POINT

DATE

DESCRIPTION

ARCADIS

LEGAL ENTITY:
ARCADIS U.S., INC.

295 BENDIX ROAD, SUITE 240
VIRGINIA BEACH, VA 23452

HORIZONTAL SCALE
20’ 40’

CITY OF NORFOLK OFFICE OF RESILIENCE
COASTAL STORMWATER RISK MANAGEMENT
UTILITY CONFLICT ENGINEERING SERVICES
PLAN & PROFILE

DESIGNED BY: J. ROBERTS
DRAWN BY: J. HOOPER
CHECKED BY: M. MULL

APPROVED BY:
DATE: AUG 2023

OFFICE OF RESILIENCE
501 BOUSH STREET
NORFOLK, VA 23510

SEALS

NOT FOR CONSTRUCTION

e | —
VERTICAL SCALE
NOTE: RESTRAIN ALL JOINTS ON PROPOSED DI WATER MAIN 0 20 40
T — e —
20 , 20
15 EXISTING GRADE ALONG PROPOSED ALIGNMENT. EXISTING GRADE ALONG PROPOSED ALIGNMENT. 7 MIN. COVER ~ Eq5
10 / ELEVATION ASSUMED, AWAITING TOPO SURVEY ELEVATION ASSUMED, AWAITING TOPO SURVEY 2" PL GAS—, ”""W-;;’E;"-IL{‘;;”:G’,;BESB’E"B’]““ =10
5 — MLLW: —1.67’ [~ MHHW: 1.15’ k e :P o1 =7\
oL LM _____ Lo _— S \ /4 /T i o |
N e UNK_DIAMETER Uk MaTERAL erecZ /) /. / \ UNK DIAMETER UNK MATERIAL CATV_/// UNK_DIAMETER COMM—" 18" l §‘l5
-10 UNK DIAMTER UNK MATERIAL cATv—__ // / / \ UNK DIAMETER UNK MATERIAL—/ 07 [T ]]] =_fo
-15 UNK DIAMETER UNK MATERIAL ELEC Dttt it — sta- 2048 | | | | ||| |Efs
-20 — UNK DIAMETET;NUKNEXSQFSLAIE:QC_/ / UNK DIAMETER UNK~MATERIAL ELEC 30" HDPE 11.25° VERTICAL BEND_’ / / l l l l % 20
=25 1 6" PVC-SS __—F proposep 30" Hope | | [ [ [ | §l25
-30 | \ EXISTING RIVER BOTTOM ALONG ELEVATION ASSUMED WTER MAIN L] =130
_35 | —— PROPOSED ALIGNMENT. ELEVATION AWAITING SURVEY INFORMATION sta: 20428 | || || =35
SAUWIN TERN T TURUGRARTIIGC SURVET 30” HDPE/DI TRANSIT'ON =
—40 ] ] —40
—45 A 1g s aq PROPOSED 30” DI WATER MAN | | | 545
"o NV ELEV ey (RESTRAIN ALL JOINTS) [ | | BE_s0
s BN VERTICAL DEFLECTON stac_govse | ||| s
—60 RAETES = IR 30"x24” DI REDUCER | | E_60
—65 L PROPOSED 24” DI WATER MAN | | = _65
—70 P e (RESTRAIN ALL JOINTS) | =_70
-75 PROPOSED 30" HDPE WATER MAIN (IPS DR9) STA: 20+gl”=451’9%;§g [ [E-75
—80 INSTALLED BY HDD SEE SHEET C—306 | |E-80
—85 > STA:20+50_| | E—85
—90 HDD EXIT POINT | E_gg
o5 12° EXIT ANGLE — E—95
100 =-100
105 =-105
110 =—-110
| | | | |
15+00 16+00 17+00 18+00 19+00 20+00 20+50
9" b}
PROPOSED 30”/24” HDPE/DI WATER MAIN STA 15+00 - 20+50

ER No: PCTS No:

FILE NAME: C_HDD_PLAN1_BACKUP

DATE: AUG 2023  [SCALE: AS SHOWN
SHEET C-304
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7
STA: 105417 =
NOTES STA: 104+96 24" GATE VALVE |
1. PROPOSED WATER MAIN TO BE 24" 45 BEND s
INSTALLED BY HORIZONTAL DIRECTIONAL
DRILL. WHERE NOTED, PROPOSED WATER / i
MAIN TO BE INSTALLED BY OPEN—CUT STA™ 194482 SN
METHOD AND WILL BE SUBJECT TO A 1 ¥
EROSION AND SEDIMENT CONTROLS. 247 45" BEND \'ﬂ\
EROSION AND SEDIMENT CONTROL PLAN
TO BE DEVELOPED IN FUTURE PROPOSED 24” DI WATER MAIN TIE IN
. . =
SUBMITTALS OF TIE IN PLANS INSTALLED BY OPEN CUT METHODS
2. LIMITS OF DISTURBANCE LIMITED TO STA: 105+28 B
PIPE ENTRY AND EXIT AREAS. LIMITS OF 24" 45' BEND E
DISTURBANCE NOTED ON PLANS.
EXISTING SITE CONDITIONS TO BE HARBOR PARK STA: 105436 = 20+41 S
RESTORED TO ORIGINAL CONDITION PER " g
RESTORATION DETAILS. SEE SHEET PARKING LOT SEE 5355‘}50?5'32\
C-501. Y
3. SEE PIPE BEDDING AND BACKFILL :
DETAILS SHEET C—501 FOR OPEN CUT 2
PIPE INSTALLATION. STA: 100415
4. ELEVATIONS OF EXISTING UTILITIES 24"x24” TEE
ASSUMED UNLESS OTHERWISE NOTED. ARCADIS
STA: 100420
vé " LEGAL ENTITY:
24 GATE YALVE ARCADIS U.S., INC.
& STA: 100+61 295 BENDIX ROAD, SUITE 240
24" 45° BEND_\ VIRGINIA BEACH, VA 23452
/ N\ /
A
Z00x 00 A 07, N e d
Op \ /
N\ / ( )
P v
/bX
/ ©
T 0
/ O
l_
w =z &P
%) O i
00 zZ = 9
2‘\’ w o =
S 1 O %
STA: 102+90 » 3ol w
24" 22.5" BEND W o -
<1a 0T 08 SEE SHEET C—300 FOR CONSTRUCTION E s > %
: 101+ PROPOSED 30” HDPE WATER MAIN AREA LIMTS AND HDD EXIT POINT =
24" 45° BEND SEE SHEET C-303 o, HORIZONTAL SCALE o X % g
™ ey — w =
ox %l o
VERTICAL SCALE = = >
0 20° 40’ (D
S e e — w =] <
r\%x O E Lu Z
X <
= —
o = 9 o
L ]
15 15 o % LL Z
o O - £ L
Z W0 8 -
NOTE: RESTRAIN ALL JOINTS ON PROPOSED DI WATER MAIN - E_) Z:I N
o < >
o > -
10 UNK DIAMETER COMM 10 = ZE —
UNK DIAMETER UNK MATERIAL STRM EXISTING GRADE ALONG PROPOSED ALIGNMENT. O 0K
UNK DIAMETER FO ELEVATION ASSUMED, AWAITING TOPO SURVEY o o 2
UNK DIAMETER FO
£-ONK DIAMETER COWW
UNK' DIAMETER FO UNK DIAMETER UNK MATERIAL ELEC UNK DIAMETER ELEC " ” -
UNK DIAMETER GOMM 2" PL GAS 24” STEEL GAS B
5 /_20 cl WTR __~UNK DIAMETER UNK MATERIAL ELEC __—UNK DIAMETER ELEC 5
3.5’ MIN. d Y \ i \
» B . J
1 5’*-MIN PROPOSED 24" DI WATER MAIN UNK DIAMETER UNK MATERIAL ELEC * -
’ ’ / 1.5" MIN. —
N g Ne I\ nn g N \!\ ] -
0 W N\ \ \ | \ | / N’//(V V\ 0 DESIGNED BY: J. ROBERTS
\ N}\ N}\ IN} / J / J / *ZJ L DRAWN BY: J. HOOPER
STA: 100+61 \ / - CHECKED BY: M. MULL
24” 45" BEND STA: 101498 STA: 102490 , - APPROVED BY:
24" 45° BEND 24" 22.5° BEND STA; 104482
24” 45' BEND — DATE: AUG 2023
=3 STA:—104+96—/ =3
ST{}: A 24" 45" BEND B OFFICE OF RESILIENCE
szriz ?ggiéALVE L - 501 BOUSH STREET
24”X24” TEE — NORFOLK, VA 23510
CONNECT TO EXISTING STA: 105+28 u SAS
-10 24” DI WATER MAIN 24” 45 BEND -10
STA: 105+36 = 20+41/ o
24" 45 BEND
SEE SHEET C—304 L NOT FOR CONSTRUCTION
—15 —15
- ER No: PCTS No:
—20 | | | | | =20 FILE NAME: C_HDD_PLAN1_TIEINSBACKUP
100+00 101400 102+00 103+00 104+00 105+00 105+40 DATE: AUG 2023 | SCALE: AS SHOWN
9
PROPOSED 24~ DI WATER MAIN TIE IN HARBOR PARK PARKING LOT SHEET C-306
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NOTES

1. PROPOSED WATER MAIN TO BE INSTALLED BY HORIZONTAL
DIRECTIONAL DRILL. WHERE NOTED, PROPOSED WATER MAIN
TO BE INSTALLED BY OPEN—-CUT METHOD AND WILL BE
SUBJECT TO EROSION AND SEDIMENT CONTROLS. EROSION
AND SEDIMENT CONTROL PLAN TO BE DEVELOPED IN FUTURE
SUBMITTALS OF TIE IN PLANS.

2. LIMITS OF DISTURBANCE LIMITED TO PIPE ENTRY AND EXIT
AREAS. LIMITS OF DISTURBANCE NOTED ON PLANS. EXISTING
SITE CONDITIONS TO BE RESTORED TO ORIGINAL CONDITION
PER RESTORATION DETAILS. SEE SHEET C-501.

3. SEE PIPE BEDDING AND BACKFILL DETAILS FOR OPEN CUT
PIPE INSTALLATION.

4. ELEVATIONS OF EXISTING UTILITIES ASSUMED UNLESS
OTHERWISE NOTED.

SEE SHEET C—300 FOR CONSTRUCTION
AREA LIMTS AND HDD ENTRY POINT

PROPOSED 8" DI FORCE MAIN

STA: 301+19
8” 45° VERTICAL BEND

STA: 301+17
8" 45° VERTICAL BEND

STA: 300+41

8" 45° BEND

STA: 300+25
8" 45° BEND

STA: 300+20
CONNECT TO EXISTING 8" Cl FORCE
MAIN WITH 8" LONG SOLID SLEEVE

0+00 300+00 \
[

e e—
p——
pr——
.
Pl m—
——-
pu——

PROPOSED 30" HDPE WATER MAIN (IPS DR9)
INSTALLED BY HDD SEE SHEET C-301

STA: 301+39
8" 45 VERTICAL BEND

STA: 301+41

45" BEND

STA: 301+76
8" 45° BEND
STA: 301+88

MAIN WITH 8" LONG SOLID SLEEVE

DATE

DESCRIPTION

7

8" 45" VERTICAL BEND
STA: 301+59
8”
‘ 301188/—CONNECT TO EXISTING 8" Cl FORCE
2+.OO 3+00

|
|
|
|

7 17 y /4

i [ | —
PR
— et
———

PROPOSED 20" DI WATER MAIN TIE IN
INSTALLED BY OPEN CUT METHODS

—— | —
PR
—— e—

STA: 0+80 = 200+03
24"x20” TEE

STA: 200+07
20" GATE VALVE

STA: 200+22

20"x20" TEE
CONNECT TO EXISTING

20" DI WATER MAIN

SOUTH MAIN STREET

NAVDS8 (92 ADJ)
NAD83 HARN 93

HORIZONTAL SCALE
0 20’ 40’

ARCADIS

LEGAL ENTITY:
ARCADIS U.S., INC.

295 BENDIX ROAD, SUITE 240
VIRGINIA BEACH, VA 23452

I e —
VERTICAI SCAIF
0 4’ 8’
e ™ —
NOTE: RESTRAIN ALL JOINTS ON PROPOSED DI WATER MAIN
15 15 15 15
10 10 10 10
EXISTING GRADE ALONG PROPOSED ALIGNMENT. EXISTING GRADE ALONG PROPOSED ALIGNMENT.
/_ ELEVATION ASSUMED, AWAITING TOPO SURVEY | /_ ELEVATION ASSUMED, AWAITING TOPO SURVEY _
al
N PROPOSED 8" DI FORCE MAIN N
PROPOSED 8” DI FORCE TO BE INSTALLED AT NO LESS 3’ MIN. UNK DIAMETER UNK MATERIAL ELEC
, - THAN 0.20% SLOPE UNK DIAMETER UNK MATERIAL ELEC -
5 35 M,N,I‘MAlN RELOCATION 5 5 | \ //: 5
S 4 n
i B I * X | —| i
1.5" MIN. 1.5° MIN. 1.5" MIN.
" - STA: 300+41 . -
o 8" 45° BEND @ n
o STA: 300+25 n
0 s NG 0 0 8" 45° BEND 0
—%
- STA: 301417 | -
STA: 200+22 n 8” 45° VERTICAL BEND N
20"x20" TEE ,
CONNECT TO EXISTING = 8" 45 VESRTTfé Afoé;,ng -
20" DI WATER MAIN o n
-5 -5 -5 STA: 301439 -5
15" Cl SS 8" 45° VERTICAL BENDJ
ELEVATION SHOWN PER CITY GIS - -
STA: 301441
AWAITING SURVEY INFORMATION - 8" 45 VERTIGAL BEND n
) B STA: 301+59 B
L STA: 200+07 _ 8" 45° BEND -
-10 20" GATE VALVE ~10 -10 10
- LPROPOSED 20” DI WATER MAIN j -
L . 15" Cl SS 15” CI SS -
PROPOSED 20" DI WATER MAIN | ELEVATION SHOWN PER CITY GIS  ELEVATION SHOWN PER CITY GIS B
STA: 0+80 = 200+03 AWAITING SURVEY INFORMATION AWAITING SURVEY INFORMATION
15 24'x20" TEE 15 15 PROPOSED 30" HDPE 15
(IPS DR9) WATER MAIN
- STA: 301476 -
N 8" 45° BEND N
- STA: 300+20 STA: 301+88 -
N CONNECT TO EXISTING 8” Cl FORCE CONNECT TO EXISTING 8” Cl FORCE N
—20 —20 —20 MAIN WITH 8” LONG SOLID SLEEVE MAIN WITH 8" LONG SOLID SLEEVE -20
| |
199480  200+00 200+75 300+00 301+00 302+00

CITY OF NORFOLK OFFICE OF RESILIENCE
COASTAL STORMWATER RISK MANAGEMENT
UTILITY CONFLICT ENGINEERING SERVICES
EXISTING 8" FORCE MAIN OFFSET
PROPOSED 20" WATER MAIN TIE IN

DESIGNED BY: J. ROBERTS

DRAWN BY: J. HOOPER

CHECKED BY: M. MULL

APPROVED BY:

DATE: AUG 2023

OFFICE OF RESILIENCE
501 BOUSH STREET
NORFOLK, VA 23510

SEALS

NOT FOR CONSTRUCTION

ER No: PCTS No:

PROPOSED 20" DI WATER MAIN TIE IN SOUTH MAIN STREET

PROPOSED 8" DI FORCE MAIN OFFSET SOUTH MAIN STREET

FILE NAME: C_HDD_PLAN1_TIEINSBACKUP

DATE: AUG 2023  |SCALE: AS SHOWN

SHEET  C-307
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