Introduction

A number of vertical control points have been established around the Great Dismal
Swamp National Wildlife Refuge over the years. Prior to the advent of survey-grade gps
equipment, elevations at these points were determined by running levels from
benchmarks outside the refuge boundary. More recently, survey grade gps equipment has
been used to establish coordinates and elevations at these points.

This document summarizes the types of control points that exist on the refuge, techniques
used to establish the points’ elevations, and their location on the refuge.

USGS Control

In the 1970s and 1980s, the USGS installed a network of 38 benchmarks on the refuge at
ditch intersections (Figure 1, Table 1). These benchmarks were constructed by driving
rebar to refusal and capping with a brass USGS survey cap. The points were surveyed
relative to known benchmarks offsite using conventional leveling techniques. All of the
original elevations for the benchmarks were relative to NGVD 29 vertical datum. A map
of the approximate locations of the benchmarks exists in a file at Great Dismal Swamp
NWR headquarters (now in Fred Wurster’s office). In 2010 an effort was made to find
these benchmarks, 9 of the 38 were found. These benchmarks have been used as recently
as the 1990s to establish the elevations of staff gages at water control structures.



Table 1: Benchmark 1Ds, descriptions, and NGVD 29 elevation of USGS established benchmarks at Great
Dismal Swamp NWR.

Number Elevation (ft) Description
1 18.02 105' E of East Ditch 100' from LD
2 20.64 2 mi North of LD
3 20.66 NW crnr Wash Jericho intersect
4 23.24 Se crnr Lynn-Middle intersect
5 22.62 N. side of Wash, 2 mi W of Wash-Jericho intersect
6 22.13 E side Jericho. 2mi N of Jericho-Wash intersect
7 24.55 4mi W of GDS-003
8 22.86 E. of Jericho 2.0 miles north of fire tower
9 23.30 NE crnr Lynn-Wash intersect
10 22.79 SE crnr Jericho and Lynn
11 22.82 W. side Jericho at intersect w/ Williamson
12 21.63 S. side of Cross at Bridge approx 1.2 mi E of Cross/state road intersect
13 24.47 In conc. base of Fire Tower
14 18.28 E side of Weyer approx .25 mi N of 158
15 20.32 N. side Cross at intersect Weyer & countyline
16 22.45 NW crnr Cross-Sherrill intersect
17 19.48 E. side Weyerhauser, 3mi S of Weyer-Cross intersect
18 20.54 NE crnr Cross-Forestline intersect
19 22.80 S side of Hudnell at intersect w/ New
20 22.26 NW crnr of intersect East and Williamsn
21 20.80 W. of E. Ditch, 1.7 mi south Williamson, 2.4 mi N Hudnell
22 21.77 SW crnr Hudnell-East intersect
24 19.47 SE side forest line corapeak intersect
25 22.35 SE crnr of RIrd-West intersect
26 21.46 SE crnr west-interior intersect
27 19.17 S. side interior. 100' west of parking at LD
28 22.71 SE crnr Corapeak-Mrytle intersect
29 22.55 E of Jericho-Middle intersect
30 18.85 NE crnr Laurel-Cedar RR intersect
31 22.75 NE crnr west-south intersect
32 21.01 0.5 east of gate south of N. Ditch
33 22.79 SE crnr Williamsn and New intersect
35 23.15 SW Crnr East/Camp Intersect
36 17.50 SW crnr Ports-BigEntr intersect; 5' W of Irg Pine
37 19.34 E. side Ports at end of pasable rd. 150' E of old cabin
38 22.46 N. of Juniper at intersect w/ Hardwood.
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Figure 1: Location of USGS benchmarks established in the 1970s and 1980s at Great Dismal Swamp
NWR.

Horizontal coordinate information does not exist for the points in Figure 1. Locations in
Figure 1 were manually digitized from a map found in refuge files.



Ducks Unlimited Reference Points

Sometime in 2010 an engineer from Ducks Unlimited (DU), Warren Weirich, visited the
refuge with survey-grade gps equipment. Warren used the equipment to survey key
points at water control structures on the refuge (Figure 2). Warren provided coordinate
information to refuge staff. No information on the quality of the data points has been
provided.

Table 2: Point numbers, elevations, and DU’s descriptions of reference points. NAVD 88.

Number | Elevation (ft) | Description
39 23.49 SETCP1.HUB.
40 19.43 18.IR.NOCAP.2.5FT.S.OF.CARSONIT.
41 17.71 SETCP3.NAIL.IN.S.SIDE.PIER
42 18.34 TP.CONC.CENTER.PILLAR
43 19.19 TP.SCREW.HEAD.ON.PIER.AT.TOPEND.
44 19.18 TP.SCREW.HEAD.ON.PIER.AT.TOPEND.
45 19.30 SETCP8.18IIR.WREDCAP
46 32.17 SETCP10.X.INSW.CORN.HEILO.PAD
47 32.21 SETCP11.X.INSE.CORN.HEILO.PAD
48 20.96 SETCP20.HUB.NISIDE.RD
49 18.60 CP21SETIN.DIS-2
50 20.96 CALIBRATED.POINT.FROM.DISMAL3
51 20.15 MYRTLE-PERS.TOPOF.EXIST.GAGE
52 19.79 LAUREL-CORAPEAKE.X.ON.N.MID.STOP
53 20.39 FND.BM.DEPT.INTERIOR.E.HEADWALL
54 19.73 SYCAMORE-AMW.TOP.RT.PILLAR.AT.GA
55 24.03 LFT.CHAN.AT.GAGE.25.14.LYNN-MIDD
56 23.00 RT.CHAN.AT.GAGE.25.00.LYNN-WASH
57 22.79 SETCP60 18.IR.NOCAP
58 22.95 TP.CONC.AT.GAGE.JERICHO-LYNN
59 25.18 TOPCROSS.BRACE.JERICHO-HUDNELL
60 20.61 FORESTLINE.N.RTCHAN
61 8.20 CHKFORESTLINE.N.RTCHAN
62 18.53 SETBM21HUB
63 24.03 FORESTLINE.S.TOP.RT.CONC.PILLAR
64 19.76 CROSSCANANEL.E.RTCH
65 19.31 WEYERHAUSER-COUNTYLINE
66 19.33 CHERRIL.N.RT.CHAN
67 20.86 CROSSCANAL.W.
68 21.53 SHERRIL.S.
69 20.60 CHKFORESTLINE.N.RTCHAN
70 19.65 LAUREL-CORAPEAKE
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Figure 2: Location of DU reference points surveyed using RTK gps equipment sometime in 2010.



Woolpert Control Points

Woolpert inc. collected control point information in March 2010 and August 2012 to
support a LIDAR data collection on the refuge. Woolpert used Rapid-Static survey with
survey grade equipment to establish coordinate and elevation information at 25 sites on
and near the wildlife refuge (Figure 3, Table 3). Elevations for these sites were processed
using Geoid Model 03. Elevations were collected by professional land surveyors and can
treated with more confidence than the DU points.

Table 3: Point number, elevation, and Woolpert ID for control points established by Woolpert Inc. in
March 2010 and August 2012. NAVD 88.

Number | Elev (ft) | Woolpert ID
71 42.40 20000
72 19.87 20001
73 14.32 20002
74 8.917 20003
75 19.63 20004
76 19.17 20005
77 18.21 20006
78 14.29 20007
79 33.66 20008
80 50.89 20009
81 44.54 20010
82 44.54 20011
83 14.41 20012
84 11.37 20013
85 23.82 20014
86 17.96 20015
87 20.32 20016
88 21.60 20017
89 21.16 20018*
90 19.35 20020
91 12.54 20021
92 15.68 20022
138 20.50 1
139 20.72 2a
140 19.55 3

* Point 20018 has been re-occupied several times using RTK. Most recent occupation suggests a more
accurate elevation is 20.922 using Geoid Model 12a.
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Figure 3: Location of survey control points established by Woolpert Inc. in March 2010 and August 2012.



FWS Reference Points (RP)

USFWS staff have established 48 reference points around the refuge beginning in the fall
of 2010 (Figure 4, Table 4). Survey-grade gps equipment and OPUS Rapid-Static or
OPUS Static solutions have been used to calculate coordinate information for these sites.
Reference points are typically 4 ft lengths of rebar driven below grade at road
intersections. Data quality is considered good given the limitations of the technique.
Elevations were calculated using Geoid Model 09 and Geoid Model 12a.

Table 4: Point number, elevation, and description of control point location. NAVD 88

Number | Elev (ft) Description
93 18.90 | RP South Parking
94 21.55 | RP Williams /New
95 22.75 | RP Williams/East
96 21.66 | RP RRD/Beaver
97 20.76 | RP Jericho/Middle
98 20.69 | RP Jericho/Camp
99 19.90 | RP East/Hudnell
100 22.33 | RP East/Camp
101 19.59 | RP WestBndry/Cor
102 25.00 | RP at Cross In
103 16.82 | RP at Ports/Rose
104 16.77 | RP Cnty Line/Ins
105 17.51 | RP Bull/Ins
106 19.97 | GONE: RP Forestline *
107 18.80 | RP Weyer
108 18.33 | RP nr center well S2
109 18.89 | RP nr center well C3
110 24.26 | Brass Cap on Forestline South Structure
111 20.95 | RP at S. Martha Washington transect North
112 21.05 | RP at S. Martha Washington transect South
113 15.70 | RP at Sycamore Ditch S2
114 16.86 | RP at Sycamore Ditch S3
115 17.37 | RP nr center well S3
116 16.81 | RP at Persimmon Ditch S3
117 16.67 | RP at Persimmon Ditch S2
118 18.71 | RP at Persimmon and Laurel
119 18.97 | RP at Western Bndry & Sycamore
120 18.64 | RP at Rock Weir on West Bndry
121 17.88 | RP at Sycamore & Laurel
122 18.79 | RP at Kim Saunders & Western Boundary
123 17.88 | RP at Kim Saunders & Laurel
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124 21.57 | RP at Canal Road Picnic Area
125 17.86 | RP at Persimmon & S. Martha
126 17.42 | RP at Persimmon & Myrtle

127 18.95 | RP at Cross Canal & Weyerhauser
128 19.94 | RP2 on Countyline

129 20.48 | RP2 on Cross Canal nr Forestline
130 17.60 | RP nr old structure on Bull Blvd
131 15.45 | RP1 on Insurance nr Countyline
132 16.15 | RP4 on Countyline

133 19.58 | RP3 on Countyline

134 17.87 | RP2 on Bull Blvd

135 18.28 | RP1 on Bull Blvd

136 21.87 | RP on Lynn near cedar stand
137 18.10 | RP at West / South Intersection
141 19.09 | RP at trail to C2

142 19.80 | Forestline at Center

143 19.22 | RP at Weir 1

* RP 106 was damaged in August 2013 when culverts were replaced on Forestline road crossing. No
longer exists.
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Figure 4: Location of FWS reference points at Great Dismal Swamp NWR established since Fall 2010.
Update: 9/18/14
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Courtney and Associates Reference Points

In November and December of 2013, FWS contracted with professional surveyors
Courtney and Associates (Suffolk, VA) to survey ditch cross sections in portions of the
refuge. The company used a total station to tie all survey points together in the south end
of the refuge an along West ditch. They surveyed ditch cross sections at select locations
where potential water control structures will be installed. They surveyed elevations of
existing water control structures within the survey areas. Additionally, they established
20 vertical control points by driving 4-ft lengths of % inch rebar below-grade on refuge
roads. All survey points were tied together using a total station and are considered good
reference points for future elevation surveys.

Table 5: Point number, elevation, and description for reference points established by Courtney and
Associates in November and December of 2013.

PT Elev (ft) Description

144 18.91 19: RP @ Bull Boulevard XSN 1

145 19.51 25: RP @ Countyline / Weyerhauser

146 20.78 31: RP @ Countyline XSN 1

147 17.17 36: RP @ Countyline XSN 2

148 17.14 40: RP @ Countyline XSN 3

149 16.57 42: RP @ Countyline / Insurance

150 17.39 46: RP @ Insurance XSN 2

151 18.92 49: RP @ Insurance XSN 1

152 18.46 50: RP at Intersection Bull/Insurance

153 17.71 52: RP @ Bull Boulevard XSN 4

154 17.41 55: RP @ Bull Boulevard XSN 3

155 17.23 63: RP @ Bull Boulevard XSN 2

156 17.82 70: RP @ Cross Canal XSN west of Countyline
157 19.45 72: RP @ Weyerhauser XSN North

158 17.27 75: RP @ low water site on Weyerhauser Road
159 20.73 84: RP @ WCS site west of West on Railroad
160 19.72 85: RP2 @ Beaver Dam on Railroad

161 19.36 86: RP1 @ Beaver Dam on Railroad

162 18.98 92: RP @ West Ditch and Lateral West Intersection
163 20.44 94: RP @ West / South Intersection
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Figure 5: Location of Courtney and Associates reference points at Great Dismal Swamp NWR established
since Winter of 2013.
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All Points

Table 5: Point number, Northing, Easting, Elevation, Description, and Source of all survey points with
horizontal and vertical data. Coordinates are presented in UTM Zone 18N (meters). Horizontal datum

NAD 83. Vertical Datum NAVD 88. Update: 9/18/14

Number | Northing (m) | Easting (m) Elev (m) | Description Source
39 4058186.64 363387.73 7.16 SETCP1.HUB. DU
40 4050590.41 366859.97 5.92 18.IR.NOCAP.2.5FT.S.OF.CARSONIT. DU
41 4050592.88 366891.73 5.40 SETCP3.NAIL.IN.S.SIDE.PIER DU
42 4054303.14 368297.60 5.59 TP.CONC.CENTER.PILLAR DU
43 4054091.37 368352.08 5.85 TP.SCREW.HEAD.ON.PIER.AT.TOPEND. DU
44 4054091.35 368352.09 5.85 TP.SCREW.HEAD.ON.PIER.AT.TOPEND. DU
45 4054282.36 368271.88 5.88 SETCP8.18IIR.WREDCAP DU
46 4053312.56 360970.40 9.81 SETCP10.X.INSW.CORN.HEILO.PAD DU
47 4053314.81 360979.09 9.82 SETCP11.X.INSE.CORN.HEILO.PAD DU
48 4045649.40 368488.29 6.39 SETCP20.HUB.NISIDE.RD DU
49 4048813.68 373894.51 5.67 CP21SETIN.DIS-2 DU
50 4045649.40 368488.29 6.39 CALIBRATED.POINT.FROM.DISMAL3 DU
51 4048853.81 372296.81 6.14 MYRTLE-PERS.TOPOF.EXIST.GAGE DU
52 4045640.42 373959.38 6.03 LAUREL-CORAPEAKE.X.ON.N.MID.STOP DU
53 4047226.92 376061.22 6.21 FND.BM.DEPT.INTERIOR.E.HEADWALL DU
54 4047229.65 376058.46 6.01 SYCAMORE-AMW.TOP.RT.PILLAR.AT.GA DU
55 4058191.90 363377.67 7.32 LFT.CHAN.AT.GAGE.25.14.LYNN-MIDD DU
56 4055982.56 363413.26 7.01 RT.CHAN.AT.GAGE.25.00.LYNN-WASH DU
57 4064442.83 363485.90 6.95 SETCP60 18.IR.NOCAP DU
58 4064455.78 363476.93 6.99 TP.CONC.AT.GAGE.JERICHO-LYNN DU
59 4064511.75 363446.69 7.67 TOPCROSS.BRACE.JERICHO-HUDNELL DU
60 4045640.74 368641.41 6.28 FORESTLINE.N.RTCHAN DU
61 4045640.20 373959.57 2.50 CHKFORESTLINE.N.RTCHAN DU
62 4048813.70 373894.51 5.65 SETBM21HUB DU
63 4042059.35 368543.75 7.32 FORESTLINE.S.TOP.RT.CONC.PILLAR DU
64 4042098.88 365944.59 6.02 CROSSCANANEL.E.RTCH DU
65 4042073.37 365940.33 5.89 WEYERHAUSER-COUNTYLINE DU
66 4045662.04 363465.38 5.89 CHERRIL.N.RT.CHAN DU
67 4041816.45 363591.89 6.36 CROSSCANAL.W. DU
68 4041829.93 363589.71 6.56 SHERRIL.S. DU
69 4045640.73 368641.47 6.28 CHKFORESTLINE.N.RTCHAN DU
70 4045640.43 373959.36 5.99 LAUREL-CORAPEAKE DU
71 4034301.58 361322.96 12.92 WL: 20000 Woolpert
72 4032831.26 368556.94 6.06 WL: 20001 Woolpert
73 4036123.86 370488.18 4.37 WL: 20002 Woolpert
74 4036240.72 377945.46 2.72 WL: 20003 Woolpert
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75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

4045069.23
4051429.85
4061183.77
4068111.79
4050478.27
4056527.42
4064436.62
4064436.62
4069815.92
4065375.08
4058182.53
4054106.32
4050464.60
4045671.09
4045646.19
4038839.25
4037800.03
4065440.89
4047150.68
4066321.86
4067104.02
4053881.62
4058675.67
4059495.22
4061234.70
4059804.76
4045641.93
4041639.91
4062533.20
4037777.16
4040529.05
4043498.99
4035805.91
4047924.59
4046577.56
4042057.51
4047310.84
4047099.08
4047239.87
4047239.47
4047815.61
4048829.26

377143.04
376360.96
379620.53
377198.58
361374.36
359606.76
360141.23
360141.23
374045.64
378971.49
363386.15
368347.11
363773.36
363454.09
368652.72
370781.98
372422.25
376147.47
367616.00
366423.88
370075.02
363652.04
367610.16
367486.12
371373.99
371209.76
370545.04
361066.01
374909.33
369861.36
372081.26
368583.72
365807.55
372954.18
374605.23
368541.54
376181.73
376264.33
372976.44
374719.70
374771.06
374707.83

5.98
5.84
5.55
4.35
10.26
15.51
13.58
13.58
4.39
3.47
7.26
5.48
6.19
6.58
6.38
5.90
3.82
4.78
5.76
6.57
6.93
6.60
6.33
6.31
6.07
6.81
5.97
7.62
5.13
5.11
5.34
6.09
5.73
5.59
5.76
7.39
6.39
6.42
4.79
5.14
5.30
5.12
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WL: 20004

WL: 20005

WL: 20006

WL: 20007

WL: 20008

WL: 20009

WL: 20010

WL: 20011

WL: 20012

WL: 20013

WL: 20014

WL: 20015

WL: 20016

WL: 20017

WL: 20018*

WL: 20020

WL: 20021

WL: 20022

RP South Parking

RP Williams /New

RP Williams/East

RP RRD/Beaver

RP Jericho/Middle

RP Jericho/Camp

RP East/Hudnell

RP East/Camp

RP WestBndry/Cor

RP at Cross In

RP at Ports/Rose

RP Cnty Line/Ins

RP Bull/Ins

GONE: RP Forestline**
RP Weyer

RP nr center well S2

RP nr center well C3
Brass Cap on Forestline South Structure
RP at S. Martha Washington transect North
RP at S. Martha Washington transect South
RP at Sycamore Ditch S2
RP at Sycamore Ditch S3
RP nr center well S3

RP at Persimmon Ditch S3

Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
Woolpert
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS



117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

4048842.81
4048832.87
4047208.02
4048059.91
4047214.56
4044026.03
4044029.10
4042171.05
4048812.85
4048839.37
4042105.66
4041487.49
4042130.46
4042020.03
4038374.20
4038793.94
4040284.35
4041475.51
4042011.61
4060776.43
4047100.66
4042079.93
4045661.03
4050589.09
4046504.25
4044152.52
4045594.06
4042105.55
4042104.86
4041013.39
4039869.45
4038852.71
4037755.95
4038583.19
4039892.03
4040533.82
4040934.94
4041529.87
4042012.08
4041963.32
4040818.64
4039222.41

373077.54
373902.10
370519.58
370503.19
373938.05
370580.77
373991.92
378069.99
375538.91
372285.27
365940.28
366143.36
367334.47
369399.76
370424.73
368821.58
367338.45
370957.37
370300.58
363394.66
363898.74
368553.04
365430.50
366851.43
372339.53
366377.38
376645.66
367606.08
365943.55
366610.04
367748.35
368762.49
369858.78
370593.31
371605.83
372093.20
371605.89
370883.89
369214.52
364840.78
365793.70
365794.35

5.08
5.70
5.78
5.68
5.45
5.73
5.45
6.58
5.44
531
5.78
6.08
6.24
5.37
4.71
4.92
5.97
5.45
5.57
6.67
5.52
6.25
6.32
5.96
5.82
6.04
5.86
5.77
5.95
6.33
5.23
5.22
5.05
5.30
5.77
5.63
5.40
5.31
5.25
5.43
5.93
5.26
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RP at Persimmon Ditch S2

RP at Persimmon and Laurel

RP at Western Bndry & Sycamore
RP at Rock Weir on West Bndry

RP at Sycamore & Laurel

RP at Kim Saunders & Western Boundary
RP at Kim Saunders & Laurel

RP at Canal Road Picnic Area

RP at Persimmon & S. Martha

RP at Persimmon & Myrtle

RP at Cross Canal & Weyerhauser
RP2 on Countyline

RP2 on Cross Canal nr Forestline
RP nr old structure on Bull Blvd
RP1 on Insurance nr Countyline
RP4 on Countyline

RP3 on Countyline

RP2 on Bull Blvd

RP1 on Bull Blvd

RP on Lynn near cedar stand

RP at West / South Intersection
Woolpert 1 Lidar 2012

Woolpert 2a Lidar 2012

Woolpert 3 Lidar 2012

RP at trail to C2

Forestline at Center

RP at Weir 1

19: RP @ Bull Boulevard XSN 1

25: RP @ Countyline / Weyerhauser
31: RP @ Countyline XSN 1

36: RP @ Countyline XSN 2

40: RP @ Countyline XSN 3

42: RP @ Countyline / Insurance
46: RP @ Insurance XSN 2

49: RP @ Insurance XSN 1

50: RP at Intersection Bull/Insurance
52: RP @ Bull Boulevard XSN 4
55: RP @ Bull Boulevard XSN 3
63: RP @ Bull Boulevard XSN 2
70: RP @ Cross Canal XSN west of Countyline
72: RP @ Weyerhauser XSN North

75: RP @ low water site on Weyerhauser Road

FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
FWS
Woolpert
Woolpert
Woolpert
FWS
FWS
FWS
Courtney
Courtney
Courtney
Courtney
Courtney
Courtney
Courtney
Courtney
Courtney
Courtney
Courtney
Courtney
Courtney
Courtney

Courtney



159
160
161

162
163

4053882.04
4053874.98
4053868.11

4048277.74
4047073.86

363432.05
363975.58
364407.16

363846.67
363886.70

6.32
6.01
5.90

5.79
6.23

84:
85:

86:
92:

RP @ WCS site west of West on Railroad
RP2 @ Beaver Dam on Railroad

RP1 @ Beaver Dam on Railroad
RP @ West Ditch and Lateral West

Intersection

94:

RP @ West / South Intersection

* Coordinates are slightly different from original Woolpert data. Latest coordinates based on 6 hour

occupation in June 2013. Data use Geoid 12a

** RP 106 was damaged in August 2013 and no longer exists.
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