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REPORT OF SURVEY 

SANDY - PENNSYLVANIA  

YORK AND LANCASTER COUNTIES 

LIDAR 

 
INTRODUCTION 

Terrasurv, Inc of Pittsburgh, PA was tasked by Fugro Earthdata with performing a control survey 

in support of LiDAR data collection covering York and Lancaster counties in south-central 

Pennsylvania. The project consisted of two parts: ground control (44 points) and quality control 

(72 points). The map below in figure 1 shows the layout of the GCP stations and the flight lines. 

The proposed locations of the 44 ground control stations are shown as green dots, and actual 

locations are shown as black dots.  

 
Figure 1 - GCP locations 

The next map in figure 2 shows the locations of the 72 QC points. The project specifications 

called for four ground cover types: crops/agriculture (20, green dots)), bare ground (20, red dots), 

woods (20, yellow dots), and urban (12, blue dots). The points were designated as follows: 
Type Designation GPSID 

GCP GCP01 to GCP44 14068AA to 14068BR 

WOODS WOODS01 to WOODS20 14068EA to 14068ET 

URBAN URBAN01 to URBAN20 14068HA to 14068HT 

AGRICULTURE/CROPS AG01 to AG20 14068DA to 14068DT 

BARE GROUND BARE01 to BARE20 14068CA to 14068CT 

MISC (setup for WOODS) N/A 
14068FA to 14068FT 

14068GA to 14068GT 
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Figure 2 - QC points 

 

METHODOLOGY 

A Virtual Reference System (VRS) was used to determine the 3-D positions of each of the 

stations. The KeyNet VRS is a private subscription network which covers the project area. In the 

VRS method, a network of Continuously Operating Reference Stations (CORS) are used to 

compute real time corrections for a selected location which are transmitted to a remote GPS unit 

over the cellular network. These corrections are then applied at the remote GPS receiver to 

obtain real time positions, stored as vectors from either the nearest CORS or from a nearby 

virtual station created at the time of observation. Each points was occupied for 180 epochs 

(typically three minutes), with most occupied twice, with a re-initialization in between.  

 

One station was located in an area of poor cellular coverage, and was surveyed by static 

methods. This point was post-processed against the two nearest CORS. The next tbale below 

summarizes the static observations, including the two CORS: 

GPSID UTC Start 
Duration 

Minutes 

HI 

meters 
Filename 

14068AE 12/18/2014 17:17 30 1.980 07623523.DAT 

AAM1 12/18/2014 16:59 60 0.000 AAM1352R.14o 

SSM1 12/18/2014 16:59 60 0.000 SSM1352R.14o 

  

The “woods” stations were located by establishing a pair of intervisible GPS stations in the open 

using VRS, and then using a Trimble S6 total station to traverse in to the QC point in the woods.  

 

PROCESSING 
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The VRS data collected and stored as vectors was downloaded to a PC and input to a database. 

The table below summarizes the VRS occupations. The GPS Base designations of VRS_xxxx are 

virtual stations created by the VRS network at the time of the survey. The GPS Base 

designations of 4 alphanumeric characters are actual CORS. Precisions are in meters.  

GPS BASE GPSID UTC Start UTC End 
Horiz 

Prec 

Vert 

Prec 

# of  

SV's 
PDOP 

VRS_0109 14068AA 12/16/2014 13:36:34 13:39:02 0.004 0.006 16 1.2 

VRS_0109 14068AA 12/16/2014 13:36:34 13:39:02 0.004 0.006 16 1.2 

VRS_0192 14068AB 12/16/2014 14:01:05 14:04:52 0.008 0.011 15 1.2 

SES1 14068AC 12/18/2014 15:57:18 16:01:39 0.006 0.010 11 1.6 

SES1 14068AC 12/18/2014 16:02:46 16:06:28 0.009 0.012 13 1.5 

VRS_0579 14068AD 12/18/2014 16:29:36 16:31:37 0.007 0.012 11 2.2 

VRS_0579 14068AD 12/18/2014 16:34:20 16:37:41 0.005 0.009 12 1.7 

VRS_0403A 14068AF 12/18/2014 18:06:46 18:09:46 0.005 0.008 14 1.6 

VRS_0403A 14068AF 12/18/2014 18:09:59 18:13:10 0.004 0.007 15 1.3 

VRS_0645 14068AG 12/18/2014 18:41:29 18:44:31 0.006 0.008 15 1.5 

VRS_0462 14068AG 12/18/2014 18:47:48 18:50:52 0.006 0.008 15 1.5 

AAM1 14068AH 12/18/2014 20:11:32 20:14:36 0.006 0.011 14 1.8 

AAM1 14068AH 12/18/2014 20:14:41 20:17:42 0.005 0.009 12 1.7 

SES1 14068AI 12/18/2014 21:17:04 21:20:08 0.006 0.007 10 1.8 

SES1 14068AI 12/18/2014 21:20:11 21:23:14 0.005 0.006 14 1.3 

VRS_0259 14068AJ 12/16/2014 14:34:23 14:37:22 0.005 0.007 15 1.3 

YORK 14068AK 12/19/2014 21:08:53 21:13:07 0.006 0.009 14 1.4 

YORK 14068AK 12/19/2014 21:13:21 21:17:52 0.006 0.008 14 1.4 

YORK 14068AL 12/19/2014 20:14:36 20:17:41 0.005 0.008 13 1.9 

YORK 14068AL 12/19/2014 20:18:00 20:21:02 0.005 0.008 14 1.8 

VRS_0215 14068AM 12/19/2014 21:34:19 21:37:33 0.006 0.008 17 1.1 

VRS_0215 14068AM 12/19/2014 21:38:04 21:41:17 0.006 0.009 17 1.1 

KCI1 14068AN 12/18/2014 21:41:11 21:44:15 0.006 0.008 16 1.2 

KCI1 14068AN 12/18/2014 21:44:18 21:47:20 0.006 0.008 16 1.2 

AAM1 14068AO 12/18/2014 20:40:04 20:43:07 0.006 0.010 14 1.8 

AAM1 14068AO 12/18/2014 20:46:27 20:49:27 0.005 0.008 14 1.6 

AAM1 14068AP 12/18/2014 19:41:14 19:44:55 0.003 0.006 17 1.2 

AAM1 14068AP 12/18/2014 19:45:03 19:48:07 0.003 0.005 17 1.0 

VRS_0655 14068AQ 12/18/2014 19:07:20 19:11:12 0.005 0.009 13 1.5 

VRS_0655 14068AQ 12/18/2014 19:11:23 19:14:45 0.006 0.010 13 1.5 

AAM1 14068AR 12/19/2014 14:32:51 14:35:56 0.004 0.005 15 1.1 

AAM1 14068AR 12/19/2014 14:36:14 14:39:33 0.005 0.006 15 1.2 

AAM1 14068AS 12/19/2014 15:01:32 15:04:57 0.004 0.005 16 1.1 

AAM1 14068AS 12/19/2014 15:05:12 15:08:26 0.004 0.005 16 1.1 

AAM1 14068AT 12/18/2014 22:07:31 22:10:32 0.007 0.010 12 1.8 

AAM1 14068AT 12/18/2014 22:10:51 22:13:38 0.006 0.009 13 1.5 

VRS_0361 14068AU 12/16/2014 15:10:49 15:12:57 0.005 0.006 16 1.2 

YORK 14068AV 12/19/2014 19:59:29 20:02:30 0.004 0.007 6 1.5 

YORK 14068AV 12/19/2014 20:02:52 20:05:53 0.004 0.007 14 1.5 

KCI2 14068AW 12/19/2014 20:43:01 20:46:02 0.006 0.009 10 2.4 

KCI2 14068AW 12/19/2014 20:46:19 20:49:21 0.005 0.009 15 1.4 

YORK 14068AX 12/19/2014 19:38:48 19:42:18 0.005 0.008 16 1.2 

YORK 14068AX 12/19/2014 19:43:17 19:46:28 0.007 0.011 16 1.3 

YORK 14068AY 12/19/2014 18:11:12 18:14:37 0.002 0.003 12 0.7 

YORK 14068AY 12/19/2014 18:15:07 18:18:11 0.002 0.003 15 0.7 

VRS_0403 14068AZ 12/16/2014 15:31:59 15:34:56 0.005 0.007 14 1.3 

AAM1 14068BA 12/19/2014 16:16:14 16:19:44 0.007 0.009 7 2.1 

AAM1 14068BA 12/19/2014 16:22:34 16:25:55 0.005 0.010 12 1.8 

AAM1 14068BB 12/19/2014 14:09:45 14:13:01 0.004 0.006 13 1.3 

AAM1 14068BB 12/19/2014 14:13:21 14:16:25 0.004 0.006 13 1.3 

AAM1 14068BC 12/19/2014 13:46:35 13:49:49 0.005 0.008 15 1.2 

AAM1 14068BC 12/19/2014 13:50:11 13:53:39 0.004 0.006 16 1.2 

AAM1 14068BD 12/19/2014 15:29:16 15:32:19 0.004 0.006 14 1.5 

AAM1 14068BD 12/19/2014 15:32:46 15:35:49 0.004 0.006 14 1.4 

VRS_0454 14068BE 12/16/2014 16:05:22 16:08:14 0.010 0.014 11 1.9 

KCI1 14068BF 12/19/2014 17:43:11 17:46:29 0.004 0.008 13 1.4 

KCI1 14068BF 12/19/2014 17:46:49 17:49:52 0.005 0.009 13 1.7 

KCI1 14068BG 12/19/2014 18:45:26 18:48:34 0.004 0.006 16 1.5 
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GPS BASE GPSID UTC Start UTC End 
Horiz 

Prec 

Vert 

Prec 

# of  

SV's 
PDOP 

KCI1 14068BG 12/19/2014 18:48:52 18:51:53 0.004 0.006 16 1.4 

YORK 14068BH 12/19/2014 19:16:54 19:19:57 0.008 0.013 15 1.3 

YORK 14068BH 12/19/2014 19:20:12 19:23:18 0.008 0.013 15 1.3 

VRS_0846 14068BI 12/16/2014 19:47:08 19:50:42 0.006 0.010 13 1.7 

VRS_0813 14068BJ 12/16/2014 19:17:00 19:19:51 0.007 0.011 13 1.7 

VRS_0756 14068BK 12/16/2014 18:37:20 18:42:23 0.005 0.007 15 1.4 

KCI1 14068BL 12/19/2014 17:22:32 17:25:40 0.006 0.009 14 1.4 

KCI1 14068BL 12/19/2014 17:26:02 17:29:04 0.006 0.010 15 1.3 

AAM1 14068BM 12/19/2014 15:50:00 15:54:28 0.006 0.011 11 1.9 

AAM1 14068BM 12/19/2014 15:54:44 15:57:48 0.007 0.009 14 1.4 

AAM1 14068BN 12/19/2014 13:20:49 13:24:06 0.006 0.009 16 1.3 

AAM1 14068BN 12/19/2014 13:24:13 13:27:16 0.005 0.008 16 1.3 

TWHG 14068BO 12/19/2014 12:38:39 12:41:45 0.007 0.011 17 1.2 

TWHG 14068BO 12/19/2014 12:42:10 12:45:15 0.006 0.010 16 1.3 

VRS_0552 14068BP 12/16/2014 16:40:26 16:45:21 0.005 0.011 12 1.7 

VRS_0603 14068BQ 12/16/2014 17:11:43 17:15:19 0.008 0.012 14 1.5 

VRS_0699 14068BR 12/16/2014 18:06:42 18:10:58 0.009 0.015 14 1.5 

VRS_0160 14068CA 12/16/2014 13:48:15 13:50:46 0.006 0.008 16 1.2 

VRS_0737 14068CB 12/16/2014 18:23:55 18:27:03 0.006 0.009 14 1.5 

VRS_0789 14068CC 12/16/2014 18:56:15 19:00:07 0.006 0.009 16 1.4 

VRS_0686 14068CD 12/22/2014 16:55:13 16:58:56 0.005 0.009 12 1.5 

VRS_0686 14068CD 12/22/2014 16:59:14 17:02:16 0.005 0.008 14 1.4 

VRS_0936 14068CE 12/22/2014 19:34:31 19:37:53 0.004 0.008 13 1.8 

VRS_0936 14068CE 12/22/2014 19:38:16 19:38:50 0.005 0.010 14 1.7 

VRS_0982 14068CF 12/22/2014 20:28:14 20:31:30 0.004 0.007 13 1.8 

VRS_0982 14068CF 12/22/2014 20:31:49 20:32:45 0.005 0.009 14 1.7 

VRS_0117 14068CG 12/23/2014 13:48:58 13:52:07 0.005 0.009 13 1.6 

VRS_0117 14068CG 12/23/2014 13:52:30 13:53:18 0.008 0.012 13 1.6 

VRS_0182 14068CH 12/23/2014 14:19:41 14:23:04 0.006 0.008 15 1.3 

VRS_0182 14068CH 12/23/2014 14:23:24 14:24:18 0.006 0.008 15 1.4 

VRS_0228 14068CI 12/23/2014 14:42:17 14:47:33 0.005 0.006 16 1.3 

VRS_0228 14068CI 12/23/2014 14:47:51 14:48:20 0.006 0.010 16 1.3 

VRS_0374 14068CJ 12/23/2014 15:48:45 15:52:05 0.009 0.011 14 1.3 

VRS_0374 14068CJ 12/23/2014 15:52:22 15:53:40 0.010 0.012 14 1.3 

VRS_0580 14068CK 12/23/2014 18:09:06 18:12:09 0.006 0.008 16 1.5 

VRS_0580 14068CK 12/23/2014 18:12:28 18:13:41 0.006 0.011 16 1.5 

VRS_0630 14068CL 12/23/2014 18:23:01 18:26:05 0.006 0.009 16 1.5 

VRS_0630 14068CL 12/23/2014 18:26:50 18:27:57 0.020 0.038 15 1.6 

VRS_0630 14068CL 12/23/2014 18:28:29 18:31:36 0.006 0.008 16 1.5 

VRS_0758 14068CM 12/23/2014 19:09:40 19:12:48 0.006 0.009 14 1.5 

VRS_0758 14068CM 12/23/2014 19:13:09 19:15:07 0.007 0.010 15 1.3 

VRS_0801 14068CN 12/23/2014 20:21:14 20:25:07 0.006 0.011 14 1.8 

VRS_0801 14068CN 12/23/2014 20:26:17 20:29:23 0.006 0.010 14 1.8 

VRS_0905 14068CO 12/24/2014 14:24:07 14:27:31 0.005 0.007 15 1.4 

VRS_0905 14068CO 12/24/2014 14:29:20 14:33:46 0.004 0.006 15 1.4 

VRS_0912 14068CP 12/24/2014 14:47:55 14:51:17 0.005 0.006 16 1.3 

VRS_0912 14068CP 12/24/2014 14:51:38 14:53:39 0.005 0.007 16 1.3 

VRS_0934 14068CQ 12/24/2014 15:34:45 15:37:58 0.005 0.009 12 1.7 

VRS_0934 14068CQ 12/24/2014 15:38:17 15:40:17 0.006 0.010 13 1.5 

VRS_0955 14068CR 12/24/2014 15:57:45 16:00:56 0.005 0.009 13 2.1 

VRS_0955 14068CR 12/24/2014 16:01:14 16:04:00 0.006 0.011 12 1.6 

VRS_0964 14068CS 12/24/2014 16:16:58 16:20:03 0.006 0.012 13 1.6 

VRS_0964 14068CS 12/24/2014 16:20:21 16:22:28 0.007 0.013 13 1.6 

VRS_0986 14068CT 12/24/2014 16:37:41 16:41:02 0.006 0.010 14 1.4 

VRS_0986 14068CT 12/24/2014 16:41:49 16:45:15 0.005 0.008 15 1.3 

VRS_0425 14068DA 12/16/2014 15:52:57 15:55:04 0.008 0.012 12 1.7 

VRS_0485 14068DB 12/16/2014 16:20:21 16:22:41 0.009 0.012 12 1.6 

VRS_0580A 14068DC 12/16/2014 16:56:11 16:59:58 0.005 0.010 13 1.6 

VRS_0671 14068DD 12/16/2014 17:51:15 17:54:32 0.013 0.020 13 1.6 

VRS_0862 14068DE 12/22/2014 18:45:03 18:48:25 0.003 0.004 15 1.1 

VRS_0862 14068DE 12/22/2014 18:48:46 18:49:20 0.004 0.006 16 1.1 

VRS_0890 14068DF 12/22/2014 19:02:39 19:06:15 0.006 0.010 14 1.5 

VRS_0890 14068DF 12/22/2014 19:06:34 19:07:04 0.007 0.011 14 1.5 

VRS_0958 14068DG 12/22/2014 19:58:51 20:02:23 0.005 0.010 14 1.7 
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GPS BASE GPSID UTC Start UTC End 
Horiz 

Prec 

Vert 

Prec 

# of  

SV's 
PDOP 

VRS_0958 14068DG 12/22/2014 20:02:40 20:03:11 0.008 0.014 14 1.9 

VRS_0970 14068DH 12/22/2014 20:12:52 20:16:38 0.005 0.010 13 2.1 

VRS_0970 14068DH 12/22/2014 20:17:07 20:17:38 0.007 0.014 13 2.1 

VRS_0063 14068DI 12/23/2014 13:23:43 13:26:44 0.005 0.007 15 1.2 

VRS_0063 14068DI 12/23/2014 13:27:05 13:27:36 0.006 0.009 16 1.2 

VRS_0394 14068DJ 12/23/2014 16:07:26 16:10:34 0.004 0.007 13 1.6 

VRS_0394 14068DJ 12/23/2014 16:11:30 16:12:02 0.005 0.009 13 1.6 

VRS_0526 14068DK 12/23/2014 17:45:44 17:50:47 0.004 0.007 12 2.0 

VRS_0526 14068DK 12/23/2014 17:51:05 17:55:04 0.005 0.007 15 1.3 

VRS_0723 14068DL 12/23/2014 18:44:35 18:47:37 0.006 0.009 14 1.4 

VRS_0723 14068DL 12/23/2014 18:49:23 18:52:30 0.006 0.009 14 1.5 

VRS_0774 14068DM 12/23/2014 19:35:43 19:38:47 0.013 0.024 15 1.5 

VRS_0774 14068DM 12/23/2014 19:39:08 19:42:15 0.007 0.011 15 1.5 

VRS_0774 14068DM 12/23/2014 19:42:38 19:45:42 0.006 0.011 15 1.5 

VRS_0818 14068DN 12/23/2014 20:47:55 20:51:12 0.006 0.009 15 1.4 

VRS_0818 14068DN 12/23/2014 20:51:30 20:53:36 0.006 0.010 15 1.4 

VRS_0829 14068DO 12/23/2014 21:10:57 21:14:09 0.006 0.009 14 1.5 

VRS_0829 14068DO 12/23/2014 21:14:25 21:15:58 0.007 0.010 15 1.3 

VRS_0838 14068DP 12/23/2014 21:27:21 21:30:38 0.006 0.007 15 1.2 

VRS_0838 14068DP 12/23/2014 21:31:00 21:33:20 0.006 0.008 16 1.1 

VRS_0848 14068DQ 12/23/2014 21:48:02 21:51:23 0.004 0.007 12 1.8 

VRS_0848 14068DQ 12/23/2014 21:51:42 21:53:44 0.007 0.010 13 1.5 

VRS_0859 14068DR 12/23/2014 22:09:34 22:13:25 0.004 0.006 13 1.5 

VRS_0859 14068DR 12/23/2014 22:13:47 22:16:50 0.005 0.007 15 1.3 

VRS_0922A 14068DS 12/24/2014 15:05:29 15:10:10 0.004 0.006 15 1.3 

VRS_0922A 14068DS 12/24/2014 15:12:34 15:19:14 0.004 0.005 13 1.2 

VRS_0996 14068DT 12/24/2014 16:56:39 17:00:11 0.007 0.010 15 1.3 

VRS_0996 14068DT 12/24/2014 17:00:29 17:01:20 0.008 0.013 14 1.3 

VRS_0718 14068FA 12/22/2014 17:27:01 17:32:17 0.004 0.008 10 1.8 

VRS_0718 14068FA 12/22/2014 17:44:57 17:45:29 0.007 0.012 11 1.9 

VRS_0718 14068FB 12/22/2014 17:33:23 17:36:26 0.005 0.011 11 1.9 

VRS_0718 14068FB 12/22/2014 17:36:46 17:37:19 0.008 0.015 11 1.7 

VRS_0798 14068FC 12/22/2014 18:05:08 18:09:04 0.006 0.008 13 1.8 

VRS_0798 14068FC 12/22/2014 18:21:14 18:22:20 0.007 0.009 11 1.9 

VRS_0798 14068FD 12/22/2014 18:10:19 18:13:21 0.005 0.007 13 1.8 

VRS_0798 14068FD 12/22/2014 18:19:38 18:20:09 0.009 0.012 14 1.8 

VRS_0320 14068FE 12/23/2014 15:13:15 15:16:22 0.006 0.008 15 1.3 

VRS_0320 14068FE 12/23/2014 15:16:38 15:17:13 0.009 0.012 15 1.2 

VRS_0320 14068FF 12/23/2014 15:17:54 15:22:56 0.005 0.008 13 1.6 

VRS_0320 14068FF 12/23/2014 15:23:13 15:23:44 0.009 0.013 14 1.4 

VRS_0453 14068FG 12/23/2014 16:58:36 17:01:40 0.003 0.005 14 1.3 

VRS_0453 14068FG 12/23/2014 17:10:32 17:13:15 0.003 0.006 13 1.3 

VRS_0453 14068FH 12/23/2014 17:02:24 17:05:29 0.004 0.007 12 1.8 

VRS_0453 14068FH 12/23/2014 17:09:14 17:09:45 0.006 0.010 14 1.3 

VRS_0766 14068FI 12/29/2014 16:49:39 16:53:35 0.005 0.009 13 1.5 

VRS_0766 14068FI 12/29/2014 17:22:45 17:29:35 0.004 0.006 16 1.3 

VRS_0766 14068FJ 12/29/2014 16:56:13 16:59:16 0.005 0.010 12 1.8 

VRS_0766 14068FJ 12/29/2014 17:13:00 17:16:20 0.005 0.008 13 1.6 

VRS_0766 14068FJ 12/29/2014 17:16:33 17:19:35 0.004 0.007 13 1.6 

VRS_0834 14068FK 12/29/2014 18:03:35 18:08:01 0.003 0.005 13 1.4 

VRS_0834 14068FK 12/29/2014 18:12:34 18:15:46 0.005 0.008 14 1.7 

VRS_0834 14068FL 12/29/2014 17:58:11 18:03:05 0.003 0.005 16 1.5 

VRS_0834 14068FL 12/29/2014 18:16:36 18:20:01 0.005 0.008 14 1.7 

VRS_0897 14068FM 12/29/2014 19:02:24 19:05:27 0.005 0.011 12 1.8 

VRS_0897 14068FM 12/29/2014 19:13:07 19:16:08 0.004 0.008 13 1.7 

VRS_0897 14068FN 12/29/2014 18:55:35 19:01:17 0.003 0.006 15 1.4 

VRS_0897 14068FN 12/29/2014 19:17:08 19:20:13 0.004 0.008 14 1.6 

VRS_0952 14068FO 12/29/2014 20:14:15 20:17:55 0.005 0.008 11 1.7 

VRS_0952 14068FO 12/29/2014 20:30:32 20:34:08 0.005 0.008 12 1.7 

VRS_0952 14068FP 12/29/2014 20:18:56 20:21:59 0.005 0.008 13 1.4 

VRS_0952 14068FP 12/29/2014 20:26:36 20:29:39 0.004 0.006 14 1.4 

VRS_0978 14068FQ 12/29/2014 20:52:59 20:56:22 0.006 0.010 13 1.7 

VRS_0978 14068FQ 12/29/2014 21:12:54 21:16:22 0.014 0.014 9 2.0 

VRS_0978 14068FQ 12/29/2014 21:16:46 21:20:40 0.006 0.011 10 2.1 
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GPS BASE GPSID UTC Start UTC End 
Horiz 

Prec 

Vert 

Prec 

# of  

SV's 
PDOP 

VRS_0978 14068FR 12/29/2014 21:00:11 21:04:34 0.006 0.009 11 1.5 

VRS_0978 14068FR 12/29/2014 21:09:00 21:12:02 0.007 0.010 10 1.5 

VRS_1014 14068FS 12/29/2014 22:03:42 22:06:47 0.005 0.008 16 1.4 

VRS_1014 14068FS 12/29/2014 22:17:33 22:21:20 0.007 0.010 15 1.4 

VRS_1014 14068FT 12/29/2014 22:07:36 22:10:42 0.005 0.008 16 1.4 

VRS_1014 14068FT 12/29/2014 22:15:02 22:16:33 0.006 0.010 15 1.5 

VRS_0001 14068FU 12/30/2014 12:43:19 12:46:33 0.007 0.010 12 1.6 

VRS_0001 14068FU 12/30/2014 13:09:04 13:13:49 0.006 0.012 10 2.3 

VRS_0001 14068FU 12/30/2014 13:15:37 13:17:37 0.008 0.014 10 2.4 

VRS_0001 14068FV 12/30/2014 12:47:19 12:52:53 0.005 0.008 12 1.9 

VRS_0001 14068FV 12/30/2014 12:58:25 13:01:28 0.007 0.012 12 1.9 

VRS_0001 14068FV 12/30/2014 13:01:54 13:04:57 0.005 0.009 11 2.2 

VRS_0095 14068FW 12/30/2014 13:46:32 13:49:44 0.005 0.007 15 1.3 

VRS_0095 14068FW 12/30/2014 13:54:24 13:57:26 0.005 0.007 15 1.3 

VRS_0082 14068FX 12/30/2014 13:37:12 13:40:22 0.006 0.008 14 1.5 

VRS_0095 14068FX 12/30/2014 13:58:16 14:01:29 0.005 0.007 15 1.4 

VRS_0148 14068FY 12/30/2014 14:16:43 14:21:17 0.005 0.006 16 1.3 

VRS_0148 14068FY 12/30/2014 14:33:01 14:36:21 0.004 0.006 14 1.2 

VRS_0148 14068FZ 12/30/2014 14:21:56 14:25:13 0.004 0.006 15 1.3 

VRS_0148 14068FZ 12/30/2014 14:29:06 14:32:09 0.004 0.006 14 1.4 

VRS_0218 14068GA 12/30/2014 15:04:00 15:07:11 0.004 0.006 12 1.6 

VRS_0218 14068GA 12/30/2014 15:13:25 15:15:45 0.004 0.007 12 1.6 

VRS_0218 14068GB 12/30/2014 14:59:26 15:02:59 0.004 0.006 13 1.4 

VRS_0218 14068GB 12/30/2014 15:16:52 15:19:03 0.005 0.010 10 2.0 

VRS_0638 14068GC 12/30/2014 20:54:56 20:58:18 0.007 0.009 12 1.7 

VRS_0638 14068GC 12/30/2014 21:02:18 21:05:20 0.006 0.008 11 1.7 

VRS_0638 14068GD 12/30/2014 20:49:15 20:54:09 0.005 0.007 11 1.6 

VRS_0638 14068GD 12/30/2014 21:06:02 21:09:04 0.006 0.008 12 1.7 

VRS_0660 14068GE 12/30/2014 21:35:24 21:38:34 0.007 0.011 11 2.0 

VRS_0660 14068GE 12/30/2014 21:42:30 21:45:32 0.005 0.008 12 1.8 

VRS_0660 14068GF 12/30/2014 21:31:31 21:34:35 0.005 0.008 12 1.8 

VRS_0660 14068GF 12/30/2014 21:46:28 21:50:47 0.004 0.007 12 1.8 

VRS_0759 14068GG 12/31/2014 13:31:00 13:35:04 0.008 0.011 14 1.5 

VRS_0759 14068GG 12/31/2014 13:54:29 13:58:11 0.008 0.010 15 1.4 

VRS_0759 14068GH 12/31/2014 13:38:12 13:41:37 0.008 0.012 13 2.8 

VRS_0759 14068GH 12/31/2014 13:47:18 13:50:20 0.008 0.011 15 1.7 

VRS_0836 14068GI 12/31/2014 14:35:01 14:38:07 0.005 0.007 14 1.5 

VRS_0836 14068GI 12/31/2014 14:57:09 15:00:22 0.005 0.009 12 1.6 

VRS_0836 14068GI 12/31/2014 15:00:35 15:01:36 0.006 0.008 15 1.3 

VRS_0836 14068GJ 12/31/2014 14:40:45 14:43:55 0.006 0.009 14 1.5 

VRS_0836 14068GJ 12/31/2014 14:50:29 14:53:51 0.015 0.023 12 1.7 

VRS_0836 14068GJ 12/31/2014 14:54:22 14:54:53 0.009 0.014 13 1.5 

VRS_0922 14068GK 12/31/2014 15:36:26 15:39:33 0.006 0.011 12 1.7 

VRS_0922 14068GK 12/31/2014 15:52:10 15:55:17 0.007 0.012 13 1.6 

VRS_0922 14068GL 12/31/2014 15:40:29 15:43:48 0.006 0.011 11 2.0 

VRS_0922 14068GL 12/31/2014 15:47:52 15:51:03 0.006 0.010 12 1.8 

VRS_1008 14068GM 12/31/2014 16:42:46 16:46:34 0.005 0.009 14 1.6 

VRS_1008 14068GM 12/31/2014 16:20:08 16:30:17 0.007 0.009 14 1.3 

VRS_1008 14068GN 12/31/2014 16:31:46 16:34:57 0.011 0.015 15 1.2 

VRS_1008 14068GN 12/31/2014 16:38:44 16:41:47 0.007 0.010 14 1.3 

VRS_0214 14068HA 12/16/2014 14:12:52 14:15:15 0.007 0.011 12 1.9 

VRS_0994 14068HB 12/22/2014 20:51:48 20:54:54 0.003 0.004 15 1.3 

VRS_0994 14068HB 12/22/2014 20:55:16 20:56:17 0.004 0.005 14 1.3 

VRS_0999 14068HC 12/22/2014 21:11:01 21:14:17 0.003 0.003 16 0.9 

VRS_0999 14068HC 12/22/2014 21:14:41 21:15:14 0.004 0.005 16 1.1 

VRS_1009 14068HD 12/22/2014 21:31:22 21:34:31 0.003 0.004 13 1.0 

VRS_1009 14068HD 12/22/2014 21:34:50 21:36:11 0.003 0.004 13 1.2 

VRS_1013 14068HE 12/22/2014 21:48:23 21:53:20 0.002 0.003 12 0.9 

VRS_1013 14068HE 12/22/2014 21:53:45 21:54:58 0.004 0.005 12 1.1 

VRS_0020 14068HF 12/23/2014 13:01:17 13:05:09 0.002 0.004 16 1.0 

VRS_0020 14068HF 12/23/2014 13:05:43 13:06:44 0.003 0.005 17 1.1 

VRS_0860 14068HG 12/24/2014 12:34:14 12:37:19 0.005 0.007 17 1.2 

VRS_0860 14068HG 12/24/2014 12:37:37 12:40:22 0.005 0.007 18 1.1 

VRS_0867 14068HH 12/24/2014 12:56:47 13:00:21 0.006 0.008 15 1.4 
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GPS BASE GPSID UTC Start UTC End 
Horiz 

Prec 

Vert 

Prec 

# of  

SV's 
PDOP 

VRS_0867 14068HH 12/24/2014 13:00:49 13:01:22 0.007 0.011 15 1.4 

VRS_0874 14068HI 12/24/2014 13:13:52 13:17:38 0.010 0.015 13 2.0 

VRS_0874 14068HI 12/24/2014 13:18:09 13:19:12 0.009 0.013 14 1.4 

VRS_0878 14068HJ 12/24/2014 13:32:07 13:35:11 0.006 0.009 13 1.5 

VRS_0878 14068HJ 12/24/2014 13:35:34 13:36:55 0.008 0.011 13 1.6 

VRS_0890A 14068HK 12/24/2014 13:48:33 13:51:43 0.007 0.011 12 1.8 

VRS_0890A 14068HK 12/24/2014 13:52:03 13:52:57 0.008 0.011 13 1.5 

VRS_0897A 14068HL 12/24/2014 14:03:46 14:07:00 0.006 0.009 15 1.3 

VRS_0897A 14068HL 12/24/2014 14:07:18 14:08:40 0.007 0.011 15 1.3 

 

Also input to the database were the conventional observations to position the “WOODS” 

stations. The raw data was corrected for atmospheric conditions and reduced to mark-to-mark 

values. This data is summarized below (angles in grads, distances in meters): 

Stand Back Fore HI HT 
Angle  

Right 

M-to-M  

Zenith  

Distance 

M-to-M  

Distance 

14068FF 14068FE 14068FE 0.196 0.082 0.0000 96.0036 22.5963 

14068FF 14068FE 14068EC 0.196 2.050 181.4977 99.3538 99.7661 

14068FF 14068FE 14068EC 0.196 2.050 181.4959 99.3506 99.7652 

14068FH 14068FG 14068FG 0.196 0.082 0.0000 98.7218 20.0466 

14068FH 14068FG 14068ED 0.196 2.050 100.1999 98.5706 60.1588 

14068FH 14068FG 14068ED 0.196 2.050 100.1978 98.5722 60.1587 

14068FB 14068FA 14068FA 0.196 0.082 0.0000 100.7936 34.1503 

14068FB 14068FA 14068EA 0.196 2.050 272.1923 97.0961 27.0393 

14068FB 14068FA 14068EA 0.196 2.050 272.1927 97.0976 27.0370 

14068FD 14068FC 14068FC 0.196 0.082 0.0000 99.5108 20.9649 

14068FD 14068FC 14068EB 0.196 2.050 299.5905 97.0091 33.0657 

14068FD 14068FC 14068EB 0.196 2.050 299.5879 97.0133 33.0657 

14068FI 14068FJ 14068FJ 0.196 0.082 0.0000 97.9744 79.7414 

14068FI 14068FJ 14068EE 0.196 2.050 202.1593 103.9718 53.6324 

14068FI 14068FJ 14068EE 0.196 2.050 202.1563 103.9725 53.6325 

14068FK 14068FL 14068FL 0.196 0.082 0.0000 103.0885 13.2763 

14068FK 14068FL 14068EF 0.196 2.050 217.2645 98.7908 36.9606 

14068FK 14068FL 14068EF 0.196 2.050 217.2635 98.7935 36.9607 

14068FM 14068FN 14068FN 0.196 0.082 0.0000 96.6105 35.0386 

14068FM 14068FN 14068EG 0.196 2.050 238.4771 95.0059 44.2137 

14068FM 14068FN 14068EG 0.196 2.050 238.4746 95.0058 44.2136 

14068FO 14068FP 14068FP 0.196 0.082 0.0000 93.2599 32.9733 

14068FO 14068FP 14068EH 0.196 2.050 246.2965 105.8170 43.9471 

14068FO 14068FP 14068EH 0.196 2.050 246.2944 105.8187 43.9470 

14068FQ 14068FR 14068FR 0.196 0.082 0.0000 95.7534 23.2027 

14068FQ 14068FR 14068EI 0.196 2.050 76.4722 99.4018 38.3112 

14068FQ 14068FR 14068EI 0.196 2.050 76.4690 99.4041 38.3108 

14068FS 14068FT 14068FT 0.196 0.082 0.0000 104.8876 30.7080 

14068FS 14068FT 14068EJ 0.196 2.050 125.3259 99.0810 44.1884 
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Stand Back Fore HI HT 
Angle  

Right 

M-to-M  

Zenith  

Distance 

M-to-M  

Distance 

14068FS 14068FT 14068EJ 0.196 2.050 125.3216 99.0865 44.1885 

14068FU 14068FV 14068FV 0.196 0.082 0.0000 105.4070 47.3157 

14068FU 14068FV 14068EK 0.196 2.050 276.4511 91.3129 38.6400 

14068FU 14068FV 14068EK 0.196 2.050 276.4494 91.3137 38.6397 

14068FW 14068FX 14068FX 0.196 0.082 0.0000 97.3703 27.1249 

14068FW 14068FX 14068EL 0.196 2.050 206.0240 107.4493 63.6097 

14068FW 14068FX 14068EL 0.196 2.050 206.0201 107.4521 63.6094 

14068FZ 14068FY 14068FY 0.196 0.082 0.0000 100.3099 27.6633 

14068FZ 14068FY 14068EM 0.196 2.050 267.3984 100.8266 41.8470 

14068FZ 14068FY 14068EM 0.196 2.050 267.3958 100.8317 41.8472 

14068GA 14068GB 14068GB 0.196 0.082 0.0000 99.2868 46.5363 

14068GA 14068GB 14068EN 0.196 2.050 261.4274 102.5429 22.5951 

14068GA 14068GB 14068EN 0.196 2.050 261.4256 102.5489 22.5953 

14068GC 14068GD 14068GD 0.196 0.082 0.0000 103.8695 23.9815 

14068GC 14068GD 14068EO 0.196 2.050 300.1419 98.7752 37.5012 

14068GC 14068GD 14068EO 0.196 2.050 300.1392 98.7764 37.5011 

14068GE 14068GF 14068GF 0.196 0.082 0.0000 102.7061 25.1918 

14068GE 14068GF 14068EP 0.196 2.050 247.0636 96.6306 52.2016 

14068GE 14068GF 14068EP 0.196 2.050 247.0610 96.6324 52.2012 

14068GH 14068GG 14068GG 0.196 0.082 0.0000 98.7404 85.3763 

14068GH 14068GG 14068EQ 0.196 2.050 143.4031 104.8699 37.3606 

14068GH 14068GG 14068EQ 0.196 2.050 143.3998 104.8689 37.3606 

14068GJ 14068GI 14068GI 0.196 0.082 0.0000 99.8148 92.0423 

14068GJ 14068GI 14068ER 0.196 2.050 112.3995 102.5190 30.1832 

14068GJ 14068GI 14068ER 0.196 2.050 112.3973 102.5215 30.1835 

14068GL 14068GK 14068GK 0.196 0.082 0.0000 97.9933 24.9672 

14068GL 14068GK 14068ES 0.196 2.050 240.5618 101.4388 63.7876 

14068GL 14068GK 14068ES 0.196 2.050 240.5588 101.4436 63.7871 

14068GN 14068GM 14068GM 0.196 0.082 0.0000 102.3106 34.2352 

14068GN 14068GM 14068ET 0.196 2.050 197.1619 96.2515 45.0991 

14068GN 14068GM 14068ET 0.196 2.050 197.1588 96.2575 45.0995 

 

The static data was processed in Trimble Business Center (TBC) version 3.40. The precise 

ephemeris was used. The table below summarizes the processing (precisions and rms in meters): 

From To UTC Start 
Dur 

mins 

Length  

meters 

H  

Prec 

V  

Prec 
RMS 

L/T  

Ratio 

AAM1 14068AE 12/18/2014 17:17 30 33946 0.011 0.020 0.001 0.9 

AAM1 SSM1 12/18/2014 16:59 60 40687 0.008 0.015 0.001 1.5 

SSM1 14068AE 12/18/2014 17:17 30 22015 0.011 0.021 0.001 1.4 

 All three baselines had acceptable statistics.  
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LEAST SQUARES ADJUSTMENTS 

Geolab was used to adjust the GPS and conventional data together. No scaling of the apriori GPS 

statistics was done. Station errors (centering, HI and HT) of 0.005 m were input. The 

GEOID12A model was used.  

 

 All of the CORS and Virtual CORS were constrained in all three dimensions (ECEF X, Y, and 

Z) using NAD83 (2011) values. The adjustment had an estimated variance factor of 0.45. This 

adjustment provided the NAD83 (2011) adjusted positions and NAVD88 orthometric heights for 

the stations. The table below lists the station confidence regions (error ellipses) at the 95% level 

(in meters): 
Station  

Name 

Semi-Major 

Axis 
Azimuth 

Semi-Minor 

Axis 
Vertical 

14068AA 0.010 8 0.009 0.009 

14068AB 0.016 3 0.013 0.022 

14068AC 0.011 39 0.010 0.014 

14068AD 0.010 29 0.009 0.012 

14068AE 0.011 151 0.010 0.013 

14068AF 0.010 153 0.009 0.011 

14068AG 0.011 173 0.010 0.012 

14068AH 0.010 164 0.010 0.014 

14068AI 0.010 173 0.009 0.011 

14068AJ 0.013 152 0.012 0.013 

14068AK 0.011 1 0.010 0.012 

14068AL 0.010 164 0.009 0.012 

14068AM 0.010 18 0.009 0.011 

14068AN 0.010 13 0.010 0.011 

14068AO 0.010 158 0.009 0.012 

14068AP 0.009 11 0.009 0.009 

14068AQ 0.010 18 0.009 0.012 

14068AR 0.009 161 0.009 0.009 

14068AS 0.009 6 0.009 0.009 

14068AT 0.011 31 0.010 0.013 

14068AU 0.013 159 0.013 0.013 

14068AV 0.009 162 0.009 0.011 

14068AW 0.011 172 0.010 0.013 

14068AX 0.010 168 0.009 0.013 

14068AY 0.009 154 0.008 0.007 

14068AZ 0.014 11 0.013 0.014 

14068BA 0.010 16 0.010 0.014 

14068BB 0.009 157 0.009 0.009 

14068BC 0.009 168 0.009 0.010 

14068BD 0.010 31 0.009 0.010 

14068BE 0.019 26 0.014 0.027 

14068BF 0.009 156 0.009 0.010 

14068BG 0.010 162 0.009 0.010 

14068BH 0.011 179 0.010 0.014 

14068BI 0.015 14 0.014 0.020 

14068BJ 0.016 6 0.014 0.020 

14068BK 0.014 161 0.013 0.015 

14068BL 0.010 156 0.009 0.012 

14068BM 0.010 33 0.009 0.013 

14068BN 0.010 15 0.009 0.011 

14068BO 0.011 22 0.010 0.014 

14068BP 0.014 4 0.014 0.021 

14068BQ 0.015 149 0.013 0.019 

14068BR 0.020 156 0.013 0.023 

14068CA 0.014 178 0.013 0.014 

14068CB 0.016 159 0.013 0.017 

14068CC 0.015 169 0.014 0.017 

14068CD 0.010 149 0.009 0.011 
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Station  

Name 

Semi-Major 

Axis 
Azimuth 

Semi-Minor 

Axis 
Vertical 

14068CE 0.010 6 0.009 0.012 

14068CF 0.010 158 0.009 0.012 

14068CG 0.011 156 0.010 0.014 

14068CH 0.011 156 0.009 0.010 

14068CI 0.011 171 0.010 0.011 

14068CJ 0.011 28 0.010 0.015 

14068CK 0.011 154 0.010 0.013 

14068CL 0.010 170 0.008 0.011 

14068CM 0.011 2 0.010 0.014 

14068CN 0.011 168 0.010 0.013 

14068CO 0.010 153 0.009 0.010 

14068CP 0.010 172 0.010 0.010 

14068CQ 0.011 25 0.009 0.013 

14068CR 0.010 21 0.009 0.012 

14068CS 0.010 177 0.010 0.013 

14068CT 0.010 151 0.009 0.011 

14068DA 0.016 24 0.014 0.019 

14068DB 0.017 17 0.014 0.025 

14068DC 0.015 158 0.014 0.020 

14068DD 0.021 152 0.013 0.029 

14068DE 0.009 13 0.009 0.009 

14068DF 0.011 19 0.009 0.012 

14068DG 0.011 161 0.010 0.015 

14068DH 0.011 157 0.010 0.015 

14068DI 0.010 173 0.009 0.010 

14068DJ 0.010 16 0.009 0.011 

14068DK 0.010 154 0.009 0.011 

14068DL 0.011 4 0.010 0.012 

14068DM 0.010 115 0.009 0.013 

14068DN 0.011 178 0.010 0.013 

14068DO 0.011 5 0.010 0.013 

14068DP 0.011 27 0.010 0.012 

14068DQ 0.010 36 0.009 0.011 

14068DR 0.009 29 0.009 0.009 

14068DS 0.010 21 0.009 0.009 

14068DT 0.011 148 0.009 0.014 

14068EA 0.016 94 0.008 0.017 

14068EB 0.026 10 0.008 0.017 

14068EC 0.076 152 0.009 0.018 

14068ED 0.039 149 0.007 0.016 

14068EE 0.016 31 0.007 0.016 

14068EF 0.042 115 0.007 0.016 

14068EG 0.023 78 0.008 0.017 

14068EH 0.023 101 0.008 0.016 

14068EI 0.022 103 0.007 0.016 

14068EJ 0.026 7 0.008 0.017 

14068EK 0.015 27 0.007 0.016 

14068EL 0.039 93 0.008 0.017 

14068EM 0.025 145 0.007 0.016 

14068EN 0.013 168 0.007 0.016 

14068EO 0.024 132 0.008 0.016 

14068EP 0.036 52 0.008 0.017 

14068EQ 0.015 126 0.008 0.017 

14068ER 0.010 135 0.007 0.016 

14068ES 0.044 96 0.008 0.018 

14068ET 0.026 31 0.008 0.018 

14068FA 0.009 50 0.007 0.011 

14068FB 0.009 49 0.007 0.011 

14068FC 0.010 125 0.007 0.010 

14068FD 0.011 123 0.007 0.011 

14068FE 0.011 174 0.008 0.012 

14068FF 0.011 175 0.008 0.011 

14068FG 0.009 46 0.007 0.009 

14068FH 0.009 46 0.007 0.009 
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Station  

Name 

Semi-Major 

Axis 
Azimuth 

Semi-Minor 

Axis 
Vertical 

14068FI 0.009 27 0.006 0.010 

14068FJ 0.008 21 0.006 0.009 

14068FK 0.009 104 0.007 0.008 

14068FL 0.009 103 0.007 0.008 

14068FM 0.009 49 0.007 0.010 

14068FN 0.009 50 0.007 0.010 

14068FO 0.009 67 0.007 0.009 

14068FP 0.009 67 0.007 0.009 

14068FQ 0.009 22 0.006 0.009 

14068FR 0.010 19 0.007 0.010 

14068FS 0.010 53 0.007 0.010 

14068FT 0.010 55 0.007 0.011 

14068FU 0.009 164 0.006 0.009 

14068FV 0.008 166 0.006 0.009 

14068FW 0.010 99 0.007 0.010 

14068FX 0.010 99 0.007 0.010 

14068FY 0.009 99 0.007 0.008 

14068FZ 0.009 99 0.007 0.009 

14068GA 0.009 140 0.007 0.009 

14068GB 0.009 140 0.007 0.009 

14068GC 0.010 52 0.007 0.010 

14068GD 0.010 52 0.007 0.009 

14068GE 0.010 19 0.007 0.010 

14068GF 0.010 19 0.007 0.010 

14068GG 0.011 150 0.007 0.010 

14068GH 0.011 150 0.007 0.010 

14068GI 0.008 169 0.006 0.009 

14068GJ 0.008 175 0.006 0.010 

14068GK 0.010 62 0.007 0.012 

14068GL 0.010 63 0.007 0.012 

14068GM 0.009 27 0.008 0.012 

14068GN 0.010 19 0.008 0.013 

14068HA 0.016 161 0.013 0.019 

14068HB 0.009 171 0.009 0.009 

14068HC 0.009 5 0.009 0.008 

14068HD 0.009 19 0.009 0.008 

14068HE 0.009 29 0.009 0.008 

14068HF 0.009 15 0.009 0.008 

14068HG 0.010 22 0.009 0.010 

14068HH 0.011 14 0.010 0.012 

14068HI 0.011 178 0.010 0.013 

14068HJ 0.011 164 0.010 0.013 

14068HK 0.012 155 0.010 0.014 

14068HL 0.011 151 0.009 0.012 

SSM1 0.011 149 0.010 0.012 
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Adjusted Coordinates – NAD83 (2011)/NAVD88 

UTM Zone 18 meters 
Station  

Name 
GPSID Latitude Longitude 

Ellip H 

meters 

NAVD 1988 

meters 

UTM N 

meters 

UTM E 

meters 

GCP01 14068AA 40º12'31.75992" N 76º52'35.78028" W 100.937 135.200 4452623.601 340297.715 

GCP02 14068AB 40º09'44.14603" N 76º45'39.07165" W 95.952 130.260 4447253.438 350046.455 

GCP03 14068AC 40º09'49.34004" N 76º35'28.02480" W 103.326 137.755 4447140.798 364504.574 

GCP04 14068AD 40º13'13.03095" N 76º23'11.85245" W 116.281 150.917 4453129.296 382017.332 

GCP06 14068AF 40º14'18.54936" N 76º03'51.61682" W 115.891 150.637 4454770.604 409464.406 

GCP07 14068AG 40º08'30.01086" N 75º56'11.83929" W 144.431 178.769 4443901.794 420215.086 

GCP08 14068AH 40º10'56.78770" N 76º09'25.19231" W 110.635 145.269 4448648.439 401501.213 

GCP09 14068AI 40º08'36.82108" N 76º25'06.63125" W 111.903 146.378 4444655.756 379168.368 

GCP10 14068AJ 40º04'38.35330" N 76º42'53.27880" W 102.992 137.131 4437747.991 353786.666 

GCP11 14068AK 40º07'47.54900" N 77º00'58.34900" W 139.001 173.098 4444120.692 328217.510 

GCP12 14068AL 40º04'39.90348" N 76º49'47.84116" W 122.684 156.769 4437991.414 343968.232 

GCP13 14068AM 40º04'12.81085" N 77º07'19.85600" W 214.275 248.274 4437709.559 319029.695 

GCP14 14068AN 40º04'56.63113" N 76º30'02.56354" W 56.595 90.824 4437981.665 372051.240 

GCP15 14068AO 40º05'13.92435" N 76º16'23.02822" W 67.101 101.406 4438212.281 391468.504 

GCP16 14068AP 40º05'16.47327" N 76º05'19.25732" W 99.050 133.294 4438082.215 407188.695 

GCP17 14068AQ 40º05'25.55105" N 75º55'48.15088" W 176.132 210.208 4438208.655 420716.124 

GCP18 14068AR 40º01'11.38181" N 75º59'35.59329" W 95.018 128.862 4430430.400 415242.792 

GCP19 14068AS 40º01'16.20696" N 76º11'05.08361" W 82.562 116.571 4430778.955 398900.458 

GCP20 14068AT 40º01'49.06977" N 76º23'04.65956" W 81.375 115.420 4432038.183 381858.841 

GCP21 14068AU 40º00'46.28220" N 76º35'17.03656" W 92.478 126.318 4430391.970 364465.569 

GCP22 14068AV 40º01'26.92858" N 76º49'39.47333" W 125.302 159.217 4432037.225 344044.263 

GCP23 14068AW 40º01'26.15034" N 77º00'39.10471" W 124.405 158.311 4432350.205 328407.159 

GCP24 14068AX 39º58'32.46841" N 76º54'50.46972" W 109.563 143.332 4426812.845 336556.579 

GCP25 14068AY 39º59'05.09298" N 76º43'02.25795" W 80.574 114.270 4427476.611 353375.831 

GCP26 14068AZ 39º58'31.79942" N 76º31'13.76197" W 114.888 148.564 4426144.909 370162.412 

GCP27 14068BA 39º58'39.02636" N 76º16'59.94890" W 105.685 139.499 4426049.294 390418.711 

GCP28 14068BB 39º59'00.34317" N 76º01'24.56386" W 182.307 216.014 4426419.521 412613.269 

GCP29 14068BC 39º54'21.10773" N 76º00'37.20368" W 144.219 177.614 4417797.553 413639.050 

GCP30 14068BD 39º55'25.18546" N 76º09'44.81291" W 119.762 153.278 4419931.336 400662.163 

GCP31 14068BE 39º54'07.34774" N 76º24'32.67248" W 142.133 175.457 4417835.047 379547.850 

GCP32 14068BF 39º54'06.34741" N 76º38'06.88203" W 231.119 264.272 4418133.781 360212.756 

GCP33 14068BG 39º52'53.49179" N 76º47'48.55203" W 155.141 188.335 4416152.899 346354.713 

GCP34 14068BH 39º53'25.23735" N 76º57'40.32030" W 130.502 163.987 4417427.418 332319.193 

GCP35 14068BI 39º45'18.13280" N 76º59'14.45924" W 167.096 200.010 4402457.933 329749.504 

GCP36 14068BJ 39º45'51.45770" N 76º51'21.54267" W 232.172 264.842 4403243.931 341025.269 

GCP37 14068BK 39º45'52.48279" N 76º40'36.24966" W 262.135 294.623 4402972.666 356380.242 

GCP38 14068BL 39º51'19.09172" N 76º34'12.61928" W 131.573 164.487 4412877.099 365685.075 

GCP39 14068BM 39º51'31.20450" N 76º12'27.33265" W 168.149 201.377 4412768.622 396706.693 

GCP40 14068BN 39º49'55.16093" N 76º03'21.21931" W 105.046 138.255 4409643.238 409647.748 

GCP41 14068BO 39º46'00.57205" N 76º09'01.33378" W 69.453 102.492 4402510.416 401470.319 

GCP42 14068BP 39º46'02.53520" N 76º18'10.56961" W 107.128 140.056 4402749.927 388403.514 

GCP43 14068BQ 39º45'58.74108" N 76º25'58.14453" W 115.802 148.530 4402802.875 377276.847 
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GPSID Latitude Longitude 

Ellip H 
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NAVD 1988 

meters 

UTM N 

meters 

UTM E 
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GCP44 14068BR 39º44'38.11762" N 76º35'22.59267" W 228.112 260.582 4400543.769 363802.717 

BARE01 14068CA 40º10'42.39477" N 76º50'07.99479" W 126.649 160.908 4449178.309 343721.726 

BARE02 14068CB 39º44'58.12833" N 76º38'28.59939" W 210.411 242.861 4401240.559 359386.854 

BARE03 14068CC 39º43'48.52452" N 76º44'33.25806" W 264.530 296.921 4399258.464 350666.471 

BARE04 14068CD 40º04'33.91638" N 77º03'48.18737" W 150.442 184.444 4438242.383 324059.105 

BARE05 14068CE 40º01'06.37226" N 76º51'58.32870" W 125.488 159.380 4431471.659 340739.440 

BARE06 14068CF 39º57'14.19376" N 76º51'48.34613" W 115.314 148.957 4424307.848 340826.426 

BARE07 14068CG 39º52'07.91456" N 76º30'46.95597" W 233.094 266.114 4414298.108 370597.645 

BARE08 14068CH 39º49'37.20706" N 76º41'06.17945" W 200.722 233.493 4409914.724 355798.550 

BARE09 14068CI 39º46'43.72498" N 76º48'29.94859" W 204.547 237.209 4404771.907 345140.828 

BARE10 14068CJ 39º51'45.12495" N 76º53'40.09118" W 107.423 140.660 4414217.484 337959.493 

BARE11 14068CK 39º59'14.94789" N 76º24'30.15721" W 61.116 94.943 4427318.025 379757.284 

BARE12 14068CL 39º57'23.86113" N 76º26'09.82302" W 127.022 160.651 4423930.691 377338.386 

BARE13 14068CM 39º54'08.12146" N 76º17'54.67315" W 154.366 187.751 4417715.628 388999.114 

BARE14 14068CN 39º49'16.93397" N 76º15'35.89628" W 154.781 187.865 4408690.755 392167.933 

BARE15 14068CO 40º06'18.46636" N 76º18'59.17821" W 84.753 119.125 4440256.096 387800.031 

BARE16 14068CP 40º09'26.72144" N 76º17'23.26924" W 80.165 114.720 4446027.225 390154.974 

BARE17 14068CQ 40º11'21.35182" N 76º21'29.25304" W 130.460 165.064 4449648.360 384389.653 

BARE18 14068CR 40º10'57.12282" N 76º27'50.11755" W 146.285 180.822 4449044.456 375371.164 

BARE19 14068CS 40º07'51.14727" N 76º29'36.40643" W 70.468 104.877 4443352.094 372761.117 

BARE20 14068CT 40º05'20.07060" N 76º34'33.00536" W 103.185 137.406 4438815.129 365658.904 

AG01 14068DA 39º55'40.60031" N 76º29'29.54225" W 160.195 193.594 4420824.704 372546.346 

AG02 14068DB 39º51'31.83035" N 76º26'01.83586" W 181.142 214.190 4413073.881 377353.605 

AG03 14068DC 39º47'12.22486" N 76º22'13.05452" W 153.864 186.732 4404984.640 382667.079 

AG04 14068DD 39º44'07.12173" N 76º29'54.12501" W 212.466 245.023 4399453.401 371604.581 

AG05 14068DE 40º09'07.33817" N 76º57'08.28916" W 137.440 171.590 4446459.355 333716.740 

AG06 14068DF 40º07'52.36678" N 76º50'28.83085" W 97.110 131.309 4443945.844 343120.240 

AG07 14068DG 39º58'28.18707" N 76º58'32.03905" W 120.118 153.915 4426795.499 331297.619 

AG08 14068DH 39º56'11.63570" N 76º56'51.25051" W 122.839 156.497 4422532.529 333596.611 

AG09 14068DI 39º57'16.56625" N 76º34'49.69412" W 175.686 209.179 4423914.355 364999.168 

AG10 14068DJ 39º55'27.80561" N 76º49'35.26812" W 106.793 140.258 4420962.253 343917.099 

AG11 14068DK 40º01'07.66760" N 76º28'42.98517" W 76.940 110.881 4430890.548 373818.711 

AG12 14068DL 39º57'05.05978" N 76º21'31.20242" W 77.919 111.575 4423247.445 383940.464 

AG13 14068DM 39º51'17.36802" N 76º19'54.46817" W 193.880 227.015 4412492.942 386075.997 

AG14 14068DN 39º45'02.23239" N 76º11'27.78268" W 98.091 131.082 4400757.319 397962.033 

AG15 14068DO 39º45'13.80261" N 76º05'47.37236" W 77.022 110.052 4401010.609 406067.460 

AG16 14068DP 39º48'26.06831" N 76º05'54.57210" W 124.466 157.609 4406940.353 405968.856 

AG17 14068DQ 39º52'16.36247" N 76º08'34.52714" W 141.914 175.214 4414088.158 402256.129 

AG18 14068DR 39º57'11.94266" N 76º12'56.24077" W 76.860 110.543 4423283.353 396162.824 

AG19 14068DS 40º12'33.21202" N 76º15'29.93182" W 97.274 131.965 4451738.806 392917.747 

AG20 14068DT 40º07'06.46216" N 76º39'04.40985" W 107.918 142.210 4442212.133 359292.455 

WOODS01 14068EA 40º05'22.56186" N 76º57'37.44368" W 154.224 188.241 4439543.715 332874.049 

WOODS02 14068EB 40º04'41.13879" N 76º53'31.54518" W 120.899 154.946 4438140.350 338670.327 

WOODS03 14068EC 39º47'25.39708" N 76º54'59.33753" W 161.907 194.833 4406249.492 335904.909 

WOODS04 14068ED 40º00'43.52342" N 76º38'55.70446" W 251.551 285.363 4430401.089 359279.764 
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WOODS05 14068EE 40º04'10.71406" N 77º02'36.03629" W 146.815 180.803 4437487.504 325751.738 

WOODS06 14068EF 40º06'46.81061" N 76º55'41.23255" W 268.662 302.739 4442081.290 335682.535 

WOODS07 14068EG 40º04'58.41188" N 76º48'45.99079" W 138.356 172.464 4438532.103 345444.860 

WOODS08 14068EH 39º53'00.10976" N 76º41'38.28763" W 128.543 161.637 4416185.097 355153.820 

WOODS09 14068EI 39º50'20.48110" N 76º38'36.36009" W 192.523 225.341 4411182.674 359384.663 

WOODS10 14068EJ 39º43'54.06746" N 76º18'50.87224" W 133.014 165.859 4398803.178 387386.518 

WOODS11 14068EK 39º43'50.87265" N 76º08'26.62774" W 86.143 119.119 4398501.169 402245.145 

WOODS12 14068EL 39º48'54.76462" N 76º03'42.11319" W 68.898 102.068 4407787.060 409129.006 

WOODS13 14068EM 39º51'48.48845" N 76º07'09.08781" W 137.231 170.512 4413203.085 404275.093 

WOODS14 14068EN 39º57'04.62039" N 76º07'09.25776" W 214.930 248.555 4422949.855 404393.219 

WOODS15 14068EO 40º14'02.04042" N 76º20'54.88224" W 140.111 174.781 4454590.511 385277.706 

WOODS16 14068EP 40º16'09.61917" N 76º13'42.03996" W 151.165 185.937 4458375.569 395560.671 

WOODS17 14068EQ 40º03'24.98889" N 76º28'48.72202" W 144.270 178.387 4435126.781 373753.094 

WOODS18 14068ER 40º07'11.83758" N 76º12'44.10330" W 54.056 88.491 4441775.404 396702.597 

WOODS19 14068ES 40º10'37.74439" N 75º57'30.66716" W 160.831 195.326 4447859.990 418392.315 

WOODS20 14068ET 40º13'53.25731" N 76º06'00.51310" W 115.148 149.891 4454027.945 406409.038 

URBAN01 14068HA 40º09'09.83956" N 76º45'01.86460" W 58.410 92.714 4446178.234 350905.803 

URBAN02 14068HB 39º58'45.34436" N 76º48'12.09673" W 96.148 129.865 4427012.827 346014.670 

URBAN03 14068HC 39º57'18.82074" N 76º45'34.10373" W 89.190 122.756 4424270.154 349709.659 

URBAN04 14068HD 39º57'00.67207" N 76º43'35.13152" W 94.491 128.000 4423655.413 352521.855 

URBAN05 14068HE 39º57'29.15800" N 76º41'55.27478" W 109.153 142.684 4424488.220 354908.195 

URBAN06 14068HF 39º58'53.99214" N 76º39'00.08416" W 96.986 130.635 4427025.850 359113.399 

URBAN07 14068HG 40º02'15.76747" N 76º15'28.53731" W 73.205 107.308 4432700.949 392681.316 

URBAN08 14068HH 40º01'47.79403" N 76º17'37.80670" W 64.588 98.660 4431882.360 389605.230 

URBAN09 14068HI 40º01'54.80858" N 76º19'09.96752" W 81.172 115.248 4432130.680 387424.062 

URBAN10 14068HJ 40º02'59.86561" N 76º19'17.07700" W 80.129 114.280 4434139.033 387285.326 

URBAN11 14068HK 40º03'38.76674" N 76º18'21.41560" W 76.462 110.661 4435318.984 388621.809 

URBAN12 14068HL 40º03'05.76920" N 76º17'24.34159" W 57.879 92.043 4434281.876 389959.208 
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Adjusted Coordinates – NAD83 (2011)/NAVD88 

PA South Zone State Plane Coordinates 
Station  

Name 
GPSID 

Northing  

meters 

Easting  

meters 

NAVD 1988  

meters 

Northing  

US FT 

Easting  

US FT 

NAVD 1988  

US FT 

GCP01 14068AA 97577.192 674351.262 135.200 320134.503 2212434.097 443.569 

GCP02 14068AB 92511.709 684262.672 130.260 303515.498 2244951.784 427.361 

GCP03 14068AC 92847.742 698719.075 137.755 304617.967 2292380.833 451.951 

GCP04 14068AD 99378.200 716040.436 150.917 326043.312 2349209.331 495.134 

GCP05 14068AE 107272.264 731221.471 168.298 351942.418 2399015.775 552.158 

GCP06 14068AF 101872.159 743429.620 150.637 334225.576 2439068.677 494.215 

GCP07 14068AG 91339.724 754515.968 178.769 299670.410 2475441.139 586.511 

GCP08 14068AH 95503.860 735658.504 145.269 313332.248 2413572.941 476.603 

GCP09 14068AI 90818.619 713455.437 146.378 297960.753 2340728.381 480.242 

GCP10 14068AJ 83125.800 688296.228 137.131 272721.896 2258185.207 449.904 

GCP11 14068AK 88703.441 662540.171 173.098 291021.205 2173683.879 567.906 

GCP12 14068AL 83064.876 678473.990 156.769 272522.015 2225960.083 514.333 

GCP13 14068AM 82010.850 653555.375 248.274 269063.930 2144206.259 814.546 

GCP14 14068AN 83925.666 706547.494 90.824 275346.123 2318064.570 297.978 

GCP15 14068AO 84758.643 725952.283 101.406 278078.981 2381728.448 332.696 

GCP16 14068AP 85116.627 741672.938 133.294 279253.467 2433305.299 437.315 

GCP17 14068AQ 85663.200 755193.812 210.208 281046.681 2477665.031 689.657 

GCP18 14068AR 77716.377 749963.038 128.862 254974.482 2460503.734 422.775 

GCP19 14068AS 77557.669 733613.164 116.571 254453.785 2406862.522 382.450 

GCP20 14068AT 78288.015 716536.620 115.420 256849.929 2350837.227 378.674 

GCP21 14068AU 76103.185 699199.439 126.318 249681.866 2293956.825 414.428 

GCP22 14068AV 77115.398 678734.403 159.217 253002.767 2226814.453 522.364 

GCP23 14068AW 76944.261 663094.217 158.311 252441.295 2175501.611 519.392 

GCP24 14068AX 71661.411 671411.404 143.332 235109.147 2202788.914 470.248 

GCP25 14068AY 72845.365 688203.692 114.270 238993.503 2257881.613 374.901 

GCP26 14068AZ 72033.897 705026.106 148.564 236331.211 2313073.148 487.414 

GCP27 14068BA 72566.026 725280.032 139.499 238077.038 2379522.905 457.673 

GCP28 14068BB 73624.612 747458.491 216.014 241550.080 2452286.733 708.706 

GCP29 14068BC 65035.984 748751.592 177.614 213372.225 2456529.180 582.722 

GCP30 14068BD 66766.968 735710.925 153.278 219051.295 2413744.925 502.880 

GCP31 14068BE 64016.964 714666.328 175.457 210028.988 2344701.112 575.645 

GCP32 14068BF 63717.212 695327.454 264.272 209045.552 2281253.490 867.032 

GCP33 14068BG 61308.514 681535.322 188.335 201143.018 2236003.802 617.896 

GCP34 14068BH 62148.909 667465.865 163.987 203900.213 2189844.259 538.014 

GCP35 14068BI 47106.250 665359.085 200.010 154547.755 2182932.263 656.199 

GCP36 14068BJ 48239.622 676606.358 264.842 158266.161 2219832.694 868.902 

GCP37 14068BK 48442.314 691964.673 294.623 158931.157 2270220.765 966.609 

GCP38 14068BL 58631.367 700960.717 164.487 192359.744 2299735.286 539.654 

GCP39 14068BM 59483.102 731978.219 201.377 195154.145 2401498.539 660.684 

GCP40 14068BN 56759.270 745013.780 138.255 186217.705 2444266.042 453.592 

GCP41 14068BO 49374.311 737058.667 102.492 161988.885 2418166.644 336.259 

GCP42 14068BP 49209.361 723986.864 140.056 161447.712 2375280.237 459.500 
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GCP43 14068BQ 48918.185 712860.975 148.530 160492.413 2338778.049 487.302 

GCP44 14068BR 46243.306 699460.035 260.582 151716.580 2294811.797 854.926 

BARE01 14068CA 94239.592 677880.746 160.908 309184.396 2224013.747 527.912 

BARE02 14068CB 46803.545 695023.884 242.861 153554.631 2280257.526 796.786 

BARE03 14068CC 44552.903 686367.284 296.921 146170.648 2251856.664 974.148 

BARE04 14068CD 82699.109 658565.823 184.444 271321.994 2160644.706 605.130 

BARE05 14068CE 76447.748 675448.402 159.380 250812.321 2216033.632 522.899 

BARE06 14068CF 69289.484 675757.004 148.957 227327.249 2217046.105 488.703 

BARE07 14068CG 60203.935 705827.954 266.114 197519.076 2315703.879 873.076 

BARE08 14068CH 55364.270 691168.741 233.493 181640.942 2267609.444 766.052 

BARE09 14068CI 49894.041 680673.334 237.209 163694.033 2233175.764 778.243 

BARE10 14068CJ 59114.464 673203.033 140.660 193944.704 2208666.951 461.482 

BARE11 14068CK 73503.967 714581.947 94.943 241154.264 2344424.270 311.492 

BARE12 14068CL 70042.589 712268.652 160.651 229798.059 2336834.735 527.069 

BARE13 14068CM 64190.290 724119.028 187.751 210597.642 2375713.843 615.980 

BARE14 14068CN 55265.491 727566.659 187.865 181316.866 2387024.945 616.354 

BARE15 14068CO 86688.083 722221.305 119.125 284409.151 2369487.733 390.829 

BARE16 14068CP 92530.832 724396.466 114.720 303578.239 2376624.071 376.377 

BARE17 14068CQ 95971.940 718520.222 165.064 314867.939 2357345.094 541.547 

BARE18 14068CR 95088.133 709523.101 180.822 311968.318 2327827.041 593.247 

BARE19 14068CS 89316.484 707090.549 104.877 293032.498 2319846.242 344.084 

BARE20 14068CT 84560.630 700131.311 137.406 277429.334 2297014.144 450.806 

AG01 14068DA 66789.041 707574.116 193.594 219123.711 2321432.745 635.150 

AG02 14068DB 59189.076 712620.020 214.190 194189.493 2337987.516 702.722 

AG03 14068DC 51266.145 718182.512 186.732 168195.676 2356237.126 612.637 

AG04 14068DD 45394.205 707293.577 245.023 148930.822 2320512.343 803.880 

AG05 14068DE 91211.497 667964.387 171.590 299249.721 2191479.827 562.958 

AG06 14068DF 88990.619 677441.791 131.309 291963.388 2222573.609 430.803 

AG07 14068DG 71481.432 666155.211 153.915 234518.664 2185544.223 504.969 

AG08 14068DH 67291.356 668585.014 156.497 220771.725 2193516.001 513.441 

AG09 14068DI 69644.119 699933.487 209.179 228490.746 2296365.117 686.281 

AG10 14068DJ 66040.748 678949.941 140.258 216668.688 2227521.599 460.163 

AG11 14068DK 76891.445 708534.298 110.881 252268.015 2324582.941 363.782 

AG12 14068DL 69564.066 718890.192 111.575 228228.106 2358558.904 366.059 

AG13 14068DM 58878.258 721358.313 227.015 193169.753 2366656.399 744.798 

AG14 14068DN 47512.909 733605.251 131.082 155881.934 2406836.561 430.058 

AG15 14068DO 48017.097 741701.507 110.052 157536.092 2433399.027 361.062 

AG16 14068DP 53942.833 741419.248 157.609 176977.443 2432472.983 517.089 

AG17 14068DQ 60974.330 737485.699 175.214 200046.616 2419567.662 574.848 

AG18 14068DR 69978.794 731108.602 110.543 229588.761 2398645.471 362.673 

AG19 14068DS 98326.769 726981.103 131.965 322593.741 2385103.835 432.955 

AG20 14068DT 87759.055 693661.653 142.210 287922.834 2275788.274 466.567 

WOODS01 14068EA 84272.829 667336.395 188.241 276485.108 2189419.490 617.587 

WOODS02 14068EB 83049.622 673173.640 154.946 272471.967 2208570.518 508.352 

WOODS03 14068EC 51086.126 671395.176 194.833 167605.066 2202735.672 639.215 
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WOODS04 14068ED 75951.657 694015.043 285.363 249184.727 2276947.686 936.228 

WOODS05 14068EE 81996.994 660281.023 180.803 269018.471 2166271.991 593.185 

WOODS06 14068EF 86896.303 670065.022 302.739 285092.286 2198371.661 993.236 

WOODS07 14068EG 83651.104 679933.280 172.464 274445.330 2230747.768 565.826 

WOODS08 14068EH 61612.698 690330.409 161.637 202140.992 2264859.016 530.304 

WOODS09 14068EI 56742.651 694714.558 225.341 186163.181 2279242.679 739.306 

WOODS10 14068EJ 45231.941 723092.148 165.859 148398.459 2372344.823 544.156 

WOODS11 14068EK 45389.707 737957.486 119.119 148916.065 2421115.519 390.810 

WOODS12 14068EL 54887.317 744552.646 102.068 180076.140 2442753.138 334.868 

WOODS13 14068EM 60151.991 739531.720 170.512 197348.658 2426280.319 559.421 

WOODS14 14068EN 69900.582 739347.642 248.555 229332.161 2425676.388 815.468 

WOODS15 14068EO 100940.308 719254.487 174.781 331168.327 2359754.096 573.427 

WOODS16 14068EP 105043.992 729417.070 185.937 344631.829 2393095.838 610.028 

WOODS17 14068EQ 81124.409 708337.373 178.387 266155.667 2323936.864 585.258 

WOODS18 14068ER 88483.386 731074.498 88.491 290299.243 2398533.582 290.324 

WOODS19 14068ES 95240.511 752570.523 195.326 312468.244 2469058.457 640.832 

WOODS20 14068ET 101034.674 740398.016 149.891 331477.927 2429122.489 491.767 

URBAN01 14068HA 91463.577 685155.045 92.714 300076.752 2247879.509 304.179 

URBAN02 14068HB 72153.921 680859.568 129.865 236724.990 2233786.767 426.065 

URBAN03 14068HC 69526.589 684638.058 122.756 228105.151 2246183.360 402.742 

URBAN04 14068HD 68999.076 687468.277 128.000 226374.469 2255468.837 419.947 

URBAN05 14068HE 69905.440 689828.022 142.684 229348.097 2263210.767 468.122 

URBAN06 14068HF 72572.390 693953.259 130.635 238097.915 2276744.982 428.592 

URBAN07 14068HG 79286.279 727335.815 107.308 260125.066 2386267.587 352.060 

URBAN08 14068HH 78372.467 724285.864 98.660 257127.002 2376261.204 323.687 

URBAN09 14068HI 78553.074 722097.534 115.248 257719.544 2369081.659 378.109 

URBAN10 14068HJ 80556.618 721896.539 114.280 264292.837 2368422.227 374.934 

URBAN11 14068HK 81777.732 723196.079 110.661 268299.108 2372685.802 363.060 

URBAN12 14068HL 80782.374 724565.320 92.043 265033.506 2377178.054 301.978 
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 PA Sandy LiDAR Control 

    

 
Station Name: GCP01     GPSID: 14068AA     USGS Quad: LEMOYNE 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º12'31.75992" N     Longitude: 76º52'35.78028" W     Ellip H: 100.937 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  97,577.192     Easting:    674,351.262    Ortho H: 135.200 meters 

Northing: 320,134.503     Easting:  2,212,434.097    Ortho H: 443.569 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,452,623.601     Easting: 340,297.715 

 

Description: grass area on the southwest side of the parking lot for Red Roof Inn, on the northeast 

side of I83N 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP02     GPSID: 14068AB     USGS Quad: STEELTON 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º09'44.14603" N     Longitude: 76º45'39.07165" W     Ellip H:  95.952 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  92,511.709     Easting:    684,262.672    Ortho H: 130.260 meters 

Northing: 303,515.498     Easting:  2,244,951.784    Ortho H: 427.361 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,447,253.438     Easting: 350,046.455 

 

Description: bare ground on the south side of new subdivision road to the east of Valley Road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP03     GPSID: 14068AC     USGS Quad: ELIZABETHTOWN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º09'49.34004" N     Longitude: 76º35'28.02480" W     Ellip H: 103.326 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  92,847.742     Easting:    698,719.075    Ortho H: 137.755 meters 

Northing: 304,617.967     Easting:  2,292,380.833    Ortho H: 451.951 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,447,140.798     Easting: 364,504.574 

 

Description: mowed grass in small park on west side of radio road, north side of tennis court 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP04     GPSID: 14068AD     USGS Quad: MANHEIM 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º13'13.03095" N     Longitude: 76º23'11.85245" W     Ellip H: 116.281 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  99,378.200     Easting:    716,040.436    Ortho H: 150.917 meters 

Northing: 326,043.312     Easting:  2,349,209.331    Ortho H: 495.134 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,453,129.296     Easting: 382,017.332 

 

Description: east edge of pavement/west edge of short mowed grass on east side of Sanctuary road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP05     GPSID: 14068AE     USGS Quad: WOMELSDORF 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º17'20.83799" N     Longitude: 76º12'24.03068" W     Ellip H: 133.504 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing: 107,272.264     Easting:    731,221.471    Ortho H: 168.298 meters 

Northing: 351,942.418     Easting:  2,399,015.775    Ortho H: 552.158 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,460,546.166     Easting: 397,433.037 

 

Description: mowed grass on south side of SR 897, opposite farm entrance 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP06     GPSID: 14068AF     USGS Quad: TERRE HILL 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º14'18.54936" N     Longitude: 76º03'51.61682" W     Ellip H: 115.891 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing: 101,872.159     Easting:    743,429.620    Ortho H: 150.637 meters 

Northing: 334,225.576     Easting:  2,439,068.677    Ortho H: 494.215 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,454,770.604     Easting: 409,464.406 

 

Description: mowed grass on south side of SR 272, east side of Misty Meadows 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP07     GPSID: 14068AG     USGS Quad: MORGANTOWN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º08'30.01086" N     Longitude: 75º56'11.83929" W     Ellip H: 144.431 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  91,339.724     Easting:    754,515.968    Ortho H: 178.769 meters 

Northing: 299,670.410     Easting:  2,475,441.139    Ortho H: 586.511 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,443,901.794     Easting: 420,215.086 

 

Description: mowed grass on south side of SR 23, west side of entrance drive to church parking lot 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP08     GPSID: 14068AH     USGS Quad: EPHRATA 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º10'56.78770" N     Longitude: 76º09'25.19231" W     Ellip H: 110.635 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  95,503.860     Easting:    735,658.504    Ortho H: 145.269 meters 

Northing: 313,332.248     Easting:  2,413,572.941    Ortho H: 476.603 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,448,648.439     Easting: 401,501.213 

 

Description: asphalt pavement in middle of cul-de-sac at west end of Stoneridge Circle 

 

 



 PA Sandy LiDAR Control 

    

 

 
Station Name: GCP09     GPSID: 14068AI     USGS Quad: MANHEIM 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º08'36.82108" N     Longitude: 76º25'06.63125" W     Ellip H: 111.903 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  90,818.619     Easting:    713,455.437    Ortho H: 146.378 meters 

Northing: 297,960.753     Easting:  2,340,728.381    Ortho H: 480.242 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,444,655.756     Easting: 379,168.368 

 

Description: mowed grass behind school on east side of S Colebrook Road, east of parking lot 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP10     GPSID: 14068AJ     USGS Quad: YORK HAVEN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º04'38.35330" N     Longitude: 76º42'53.27880" W     Ellip H: 102.992 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  83,125.800     Easting:    688,296.228    Ortho H: 137.131 meters 

Northing: 272,721.896     Easting:  2,258,185.207    Ortho H: 449.904 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,437,747.991     Easting: 353,786.666 

 

Description: cut grass on the northwest side of Hollyhawk Drive just south of Blaine Drive 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP11     GPSID: 14068AK     USGS Quad: MECHANICSBURG 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º07'47.54900" N     Longitude: 77º00'58.34900" W     Ellip H: 139.001 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  88,703.441     Easting:    662,540.171    Ortho H: 173.098 meters 

Northing: 291,021.205     Easting:  2,173,683.879    Ortho H: 567.906 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,444,120.692     Easting: 328,217.510 

 

Description: very sparse cut crops/bare ground on east side of Ore Bank Road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP12     GPSID: 14068AL     USGS Quad: DOVER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º04'39.90348" N     Longitude: 76º49'47.84116" W     Ellip H: 122.684 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  83,064.876     Easting:    678,473.990    Ortho H: 156.769 meters 

Northing: 272,522.015     Easting:  2,225,960.083    Ortho H: 514.333 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,437,991.414     Easting: 343,968.232 

 

Description: cut grass in yard on SE side of Anderson Town Road extended 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP13     GPSID: 14068AM     USGS Quad: DILLSBURG 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º04'12.81085" N     Longitude: 77º07'19.85600" W     Ellip H: 214.275 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  82,010.850     Easting:    653,555.375    Ortho H: 248.274 meters 

Northing: 269,063.930     Easting:  2,144,206.259    Ortho H: 814.546 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,437,709.559     Easting: 319,029.695 

 

Description: gravel/grass on east side of Whiskey Springs Road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP14     GPSID: 14068AN     USGS Quad: COLUMBIA WEST 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º04'56.63113" N     Longitude: 76º30'02.56354" W     Ellip H:  56.595 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  83,925.666     Easting:    706,547.494    Ortho H:  90.824 meters 

Northing: 275,346.123     Easting:  2,318,064.570    Ortho H: 297.978 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,437,981.665     Easting: 372,051.240 

 

Description: mowed grass on south side of Pinkerton Road, just before turn to the north along creek 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP15     GPSID: 14068AO     USGS Quad: LANCASTER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º05'13.92435" N     Longitude: 76º16'23.02822" W     Ellip H:  67.101 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  84,758.643     Easting:    725,952.283    Ortho H: 101.406 meters 

Northing: 278,078.981     Easting:  2,381,728.448    Ortho H: 332.696 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,438,212.281     Easting: 391,468.504 

 

Description: mowed grass in traffic island in parking lot of large church, island is the 5th island 

from the west at the north end of a line of parking, south side of northern perimeter road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP16     GPSID: 14068AP     USGS Quad: NEW HOLLAND 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º05'16.47327" N     Longitude: 76º05'19.25732" W     Ellip H:  99.050 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  85,116.627     Easting:    741,672.938    Ortho H: 133.294 meters 

Northing: 279,253.467     Easting:  2,433,305.299    Ortho H: 437.315 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,438,082.215     Easting: 407,188.695 

 

Description: mowed grass on west side of Jalyn Drive, noerh side of entrance to loading docks 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP17     GPSID: 14068AQ     USGS Quad: HONEY BROOK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º05'25.55105" N     Longitude: 75º55'48.15088" W     Ellip H: 176.132 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  85,663.200     Easting:    755,193.812    Ortho H: 210.208 meters 

Northing: 281,046.681     Easting:  2,477,665.031    Ortho H: 689.657 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,438,208.655     Easting: 420,716.124 

 

Description: asphalt/gravel on east side of entrance to farm, south side of Walnut Street 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP18     GPSID: 14068AR     USGS Quad: HONEY BROOK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º01'11.38181" N     Longitude: 75º59'35.59329" W     Ellip H:  95.018 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  77,716.377     Easting:    749,963.038    Ortho H: 128.862 meters 

Northing: 254,974.482     Easting:  2,460,503.734    Ortho H: 422.775 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,430,430.400     Easting: 415,242.792 

 

Description: bare ground/sparse vegetation on east side of SR 897, north side of Buena Vista Road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP19     GPSID: 14068AS     USGS Quad: LEOLA 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º01'16.20696" N     Longitude: 76º11'05.08361" W     Ellip H:  82.562 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  77,557.669     Easting:    733,613.164    Ortho H: 116.571 meters 

Northing: 254,453.785     Easting:  2,406,862.522    Ortho H: 382.450 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,430,778.955     Easting: 398,900.458 

 

Description: asphalt on east side of diner parking lot on north side of US 30 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP20     GPSID: 14068AT     USGS Quad: COLUMBIA EAST 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º01'49.06977" N     Longitude: 76º23'04.65956" W     Ellip H:  81.375 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  78,288.015     Easting:    716,536.620    Ortho H: 115.420 meters 

Northing: 256,849.929     Easting:  2,350,837.227    Ortho H: 378.674 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,432,038.183     Easting: 381,858.841 

 

Description: mowed grass in middle of grass traffic circle on SW side of Sutherland Circle 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP21     GPSID: 14068AU     USGS Quad: COLUMBIA WEST 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º00'46.28220" N     Longitude: 76º35'17.03656" W     Ellip H:  92.478 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  76,103.185     Easting:    699,199.439    Ortho H: 126.318 meters 

Northing: 249,681.866     Easting:  2,293,956.825    Ortho H: 414.428 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,430,391.970     Easting: 364,465.569 

 

Description: grass area on the northwest corner of Gateway Church parking lot at the end of Blunston 

Lane 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP22     GPSID: 14068AV     USGS Quad: DOVER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º01'26.92858" N     Longitude: 76º49'39.47333" W     Ellip H: 125.302 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  77,115.398     Easting:    678,734.403    Ortho H: 159.217 meters 

Northing: 253,002.767     Easting:  2,226,814.453    Ortho H: 522.364 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,432,037.225     Easting: 344,044.263 

 

Description: mowed grass on south side of Nursery Road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP23     GPSID: 14068AW     USGS Quad: DILLSBURG 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º01'26.15034" N     Longitude: 77º00'39.10471" W     Ellip H: 124.405 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  76,944.261     Easting:    663,094.217    Ortho H: 158.311 meters 

Northing: 252,441.295     Easting:  2,175,501.611    Ortho H: 519.392 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,432,350.205     Easting: 328,407.159 

 

Description: edge of mowed grass/edge of bare cultivated field on north side of Ridge Road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP24     GPSID: 14068AX     USGS Quad: ABBOTTSTOWN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º58'32.46841" N     Longitude: 76º54'50.46972" W     Ellip H: 109.563 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  71,661.411     Easting:    671,411.404    Ortho H: 143.332 meters 

Northing: 235,109.147     Easting:  2,202,788.914    Ortho H: 470.248 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,426,812.845     Easting: 336,556.579 

 

Description: mowed grass on SE side of Paradise Road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP25     GPSID: 14068AY     USGS Quad: YORK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º59'05.09298" N     Longitude: 76º43'02.25795" W     Ellip H:  80.574 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  72,845.365     Easting:    688,203.692    Ortho H: 114.270 meters 

Northing: 238,993.503     Easting:  2,257,881.613    Ortho H: 374.901 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,427,476.611     Easting: 353,375.831 

 

Description: mowed grass on north side of Eden Road, south side of overflow parking lot for Harley 

Davidson Factory, west side of internal access road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP26     GPSID: 14068AZ     USGS Quad: RED LION 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º58'31.79942" N     Longitude: 76º31'13.76197" W     Ellip H: 114.888 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  72,033.897     Easting:    705,026.106    Ortho H: 148.564 meters 

Northing: 236,331.211     Easting:  2,313,073.148    Ortho H: 487.414 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,426,144.909     Easting: 370,162.412 

 

Description: center of asphalt cul du sac at the east end of Stone Hearth Drive 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP27     GPSID: 14068BA     USGS Quad: CONESTOGA 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º58'39.02636" N     Longitude: 76º16'59.94890" W     Ellip H: 105.685 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  72,566.026     Easting:    725,280.032    Ortho H: 139.499 meters 

Northing: 238,077.038     Easting:  2,379,522.905    Ortho H: 457.673 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,426,049.294     Easting: 390,418.711 

 

Description: asphalt pavement in cul-de-sac at west end of Westbridge Court 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP28     GPSID: 14068BB     USGS Quad: GAP 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º59'00.34317" N     Longitude: 76º01'24.56386" W     Ellip H: 182.307 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  73,624.612     Easting:    747,458.491    Ortho H: 216.014 meters 

Northing: 241,550.080     Easting:  2,452,286.733    Ortho H: 708.706 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,426,419.521     Easting: 412,613.269 

 

Description: asphalt pavement in cul-de-sac at west end of Countryside Drive 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP29     GPSID: 14068BC     USGS Quad: GAP 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º54'21.10773" N     Longitude: 76º00'37.20368" W     Ellip H: 144.219 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  65,035.984     Easting:    748,751.592    Ortho H: 177.614 meters 

Northing: 213,372.225     Easting:  2,456,529.180    Ortho H: 582.722 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,417,797.553     Easting: 413,639.050 

 

Description: mowed grass island on east side of Mt Pleasant Road, west side of church parking lot on 

north side of Bartville Road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP30     GPSID: 14068BD     USGS Quad: QUARRYVILLE 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º55'25.18546" N     Longitude: 76º09'44.81291" W     Ellip H: 119.762 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  66,766.968     Easting:    735,710.925    Ortho H: 153.278 meters 

Northing: 219,051.295     Easting:  2,413,744.925    Ortho H: 502.880 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,419,931.336     Easting: 400,662.163 

 

Description: asphalt pavement on east turn radius from Stoney Hill Road to Stone Road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP31     GPSID: 14068BE     USGS Quad: SAFE HARBOR 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º54'07.34774" N     Longitude: 76º24'32.67248" W     Ellip H: 142.133 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  64,016.964     Easting:    714,666.328    Ortho H: 175.457 meters 

Northing: 210,028.988     Easting:  2,344,701.112    Ortho H: 575.645 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,417,835.047     Easting: 379,547.850 

 

Description: grass, on the east side of a cementery drive on the north side of Furnace Road 

 

 



 PA Sandy LiDAR Control 

    

 
Station Name: GCP32     GPSID: 14068BF     USGS Quad: YORK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º54'06.34741" N     Longitude: 76º38'06.88203" W     Ellip H: 231.119 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  63,717.212     Easting:    695,327.454    Ortho H: 264.272 meters 

Northing: 209,045.552     Easting:  2,281,253.490    Ortho H: 867.032 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,418,133.781     Easting: 360,212.756 

 

Description: bare ground/fine gravel on north side of E Locust Street, east of N Park Street 
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Station Name: GCP33     GPSID: 14068BG     USGS Quad: WEST YORK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º52'53.49179" N     Longitude: 76º47'48.55203" W     Ellip H: 155.141 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  61,308.514     Easting:    681,535.322    Ortho H: 188.335 meters 

Northing: 201,143.018     Easting:  2,236,003.802    Ortho H: 617.896 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,416,152.899     Easting: 346,354.713 

 

Description: mowed grass island between Cannon Lane and parking area for apartment complex offices 
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Station Name: GCP34     GPSID: 14068BH     USGS Quad: ABBOTTSTOWN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º53'25.23735" N     Longitude: 76º57'40.32030" W     Ellip H: 130.502 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  62,148.909     Easting:    667,465.865    Ortho H: 163.987 meters 

Northing: 203,900.213     Easting:  2,189,844.259    Ortho H: 538.014 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,417,427.418     Easting: 332,319.193 

 

Description: grass in vacant part of new development, NW side of uncompleted road going SW and SW 

side of circle going north 
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Station Name: GCP35     GPSID: 14068BI     USGS Quad: HANOVER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º45'18.13280" N     Longitude: 76º59'14.45924" W     Ellip H: 167.096 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  47,106.250     Easting:    665,359.085    Ortho H: 200.010 meters 

Northing: 154,547.755     Easting:  2,182,932.263    Ortho H: 656.199 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,402,457.933     Easting: 329,749.504 

 

Description: grass in NW corner of Impounding Dam Road and Beck Mill Road 
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Station Name: GCP36     GPSID: 14068BJ     USGS Quad: SEVEN VALLEYS 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º45'51.45770" N     Longitude: 76º51'21.54267" W     Ellip H: 232.172 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  48,239.622     Easting:    676,606.358    Ortho H: 264.842 meters 

Northing: 158,266.161     Easting:  2,219,832.694    Ortho H: 868.902 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,403,243.931     Easting: 341,025.269 

 

Description: grass on east side of Skyvue Drive, south of a small utility station behind Manheim 

Elementary School 
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Station Name: GCP37     GPSID: 14068BK     USGS Quad: GLEN ROCK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º45'52.48279" N     Longitude: 76º40'36.24966" W     Ellip H: 262.135 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  48,442.314     Easting:    691,964.673    Ortho H: 294.623 meters 

Northing: 158,931.157     Easting:  2,270,220.765    Ortho H: 966.609 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,402,972.666     Easting: 356,380.242 

 

Description: grass on west side of Joseph Drive, south of Messiana Court 
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Station Name: GCP38     GPSID: 14068BL     USGS Quad: STEWARTSTOWN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º51'19.09172" N     Longitude: 76º34'12.61928" W     Ellip H: 131.573 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  58,631.367     Easting:    700,960.717    Ortho H: 164.487 meters 

Northing: 192,359.744     Easting:  2,299,735.286    Ortho H: 539.654 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,412,877.099     Easting: 365,685.075 

 

Description: bare ground/fine gravel on north side of Felton Road, just west of Red Lion Avenue 
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Station Name: GCP39     GPSID: 14068BM     USGS Quad: WAKEFIELD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º51'31.20450" N     Longitude: 76º12'27.33265" W     Ellip H: 168.149 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  59,483.102     Easting:    731,978.219    Ortho H: 201.377 meters 

Northing: 195,154.145     Easting:  2,401,498.539    Ortho H: 660.684 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,412,768.622     Easting: 396,706.693 

 

Description: asphalt cul-de-sac at west end of Oliver Drive 
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Station Name: GCP40     GPSID: 14068BN     USGS Quad: KIRKWOOD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º49'55.16093" N     Longitude: 76º03'21.21931" W     Ellip H: 105.046 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  56,759.270     Easting:    745,013.780    Ortho H: 138.255 meters 

Northing: 186,217.705     Easting:  2,444,266.042    Ortho H: 453.592 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,409,643.238     Easting: 409,647.748 

 

Description: mowed grass in SW quadrant of intersection of SR 472 and farm road west, north side of 

fence 
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Station Name: GCP41     GPSID: 14068BO     USGS Quad: WAKEFIELD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º46'00.57205" N     Longitude: 76º09'01.33378" W     Ellip H:  69.453 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  49,374.311     Easting:    737,058.667    Ortho H: 102.492 meters 

Northing: 161,988.885     Easting:  2,418,166.644    Ortho H: 336.259 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,402,510.416     Easting: 401,470.319 

 

Description: bare ground on south side of Soapstone Hill Road 
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Station Name: GCP42     GPSID: 14068BP     USGS Quad: HOLTWOOD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º46'02.53520" N     Longitude: 76º18'10.56961" W     Ellip H: 107.128 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  49,209.361     Easting:    723,986.864    Ortho H: 140.056 meters 

Northing: 161,447.712     Easting:  2,375,280.237    Ortho H: 459.500 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,402,749.927     Easting: 388,403.514 

 

Description: bare ground on NW side of Cold Cabin Road just north of Paper Mill Road 
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Station Name: GCP43     GPSID: 14068BQ     USGS Quad: AIRVILLE 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º45'58.74108" N     Longitude: 76º25'58.14453" W     Ellip H: 115.802 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  48,918.185     Easting:    712,860.975    Ortho H: 148.530 meters 

Northing: 160,492.413     Easting:  2,338,778.049    Ortho H: 487.302 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,402,802.875     Easting: 377,276.847 

 

Description: grass on west side of Jones Road 
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Station Name: GCP44     GPSID: 14068BR     USGS Quad: NORRISVILLE 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º44'38.11762" N     Longitude: 76º35'22.59267" W     Ellip H: 228.112 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  46,243.306     Easting:    699,460.035    Ortho H: 260.582 meters 

Northing: 151,716.580     Easting:  2,294,811.797    Ortho H: 854.926 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,400,543.769     Easting: 363,802.717 

 

Description: bare ground on NW of Johnson Road in NE corner of field 
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Station Name: AG01     GPSID: 14068DA     USGS Quad: SAFE HARBOR 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º55'40.60031" N     Longitude: 76º29'29.54225" W     Ellip H: 160.195 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  66,789.041     Easting:    707,574.116    Ortho H: 193.594 meters 

Northing: 219,123.711     Easting:  2,321,432.745    Ortho H: 635.150 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,420,824.704     Easting: 372,546.346 

 

Description: corn field on the east side of New Bridgeville Road 
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Station Name: AG02     GPSID: 14068DB     USGS Quad: AIRVILLE 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º51'31.83035" N     Longitude: 76º26'01.83586" W     Ellip H: 181.142 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  59,189.076     Easting:    712,620.020    Ortho H: 214.190 meters 

Northing: 194,189.493     Easting:  2,337,987.516    Ortho H: 702.722 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,413,073.881     Easting: 377,353.605 

 

Description: corn field on the southwest side of Chanceford Road 
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Station Name: AG03     GPSID: 14068DC     USGS Quad: HOLTWOOD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º47'12.22486" N     Longitude: 76º22'13.05452" W     Ellip H: 153.864 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  51,266.145     Easting:    718,182.512    Ortho H: 186.732 meters 

Northing: 168,195.676     Easting:  2,356,237.126    Ortho H: 612.637 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,404,984.640     Easting: 382,667.079 

 

Description: corn field on the south aide of Narris Road & northwest side of Buecker Road 
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Station Name: AG04     GPSID: 14068DD     USGS Quad: FAWN GROVE 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º44'07.12173" N     Longitude: 76º29'54.12501" W     Ellip H: 212.466 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  45,394.205     Easting:    707,293.577    Ortho H: 245.023 meters 

Northing: 148,930.822     Easting:  2,320,512.343    Ortho H: 803.880 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,399,453.401     Easting: 371,604.581 

 

Description: corn field, on the west side of Allen lane between SR851 & New Park Road 
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Station Name: AG05     GPSID: 14068DE     USGS Quad: LEMOYNE 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º09'07.33817" N     Longitude: 76º57'08.28916" W     Ellip H: 137.440 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  91,211.497     Easting:    667,964.387    Ortho H: 171.590 meters 

Northing: 299,249.721     Easting:  2,191,479.827    Ortho H: 562.958 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,446,459.355     Easting: 333,716.740 

 

Description: corn field on the east side of N Lewisberry Rd & north side of E Siddonsburg Rd 
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Station Name: AG06     GPSID: 14068DF     USGS Quad: STEELTON 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º07'52.36678" N     Longitude: 76º50'28.83085" W     Ellip H:  97.110 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  88,990.619     Easting:    677,441.791    Ortho H: 131.309 meters 

Northing: 291,963.388     Easting:  2,222,573.609    Ortho H: 430.803 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,443,945.844     Easting: 343,120.240 

 

Description: corn field on the north side of Lewisberry Rd 
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Station Name: AG07     GPSID: 14068DG     USGS Quad: ABBOTTSTOWN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º58'28.18707" N     Longitude: 76º58'32.03905" W     Ellip H: 120.118 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  71,481.432     Easting:    666,155.211    Ortho H: 153.915 meters 

Northing: 234,518.664     Easting:  2,185,544.223    Ortho H: 504.969 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,426,795.499     Easting: 331,297.619 

 

Description: corn field, on the west side of SR194 just north of the intersection with Red Run 

Church Rd 
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Station Name: AG08     GPSID: 14068DH     USGS Quad: ABBOTTSTOWN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º56'11.63570" N     Longitude: 76º56'51.25051" W     Ellip H: 122.839 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  67,291.356     Easting:    668,585.014    Ortho H: 156.497 meters 

Northing: 220,771.725     Easting:  2,193,516.001    Ortho H: 513.441 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,422,532.529     Easting: 333,596.611 

 

Description: corn field, on the south side of East Berlin Rd just west of Jacobs Mill Rd 
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Station Name: AG09     GPSID: 14068DI     USGS Quad: RED LION 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º57'16.56625" N     Longitude: 76º34'49.69412" W     Ellip H: 175.686 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  69,644.119     Easting:    699,933.487    Ortho H: 209.179 meters 

Northing: 228,490.746     Easting:  2,296,365.117    Ortho H: 686.281 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,423,914.355     Easting: 364,999.168 

 

Description: corn field on the north side of Gun Club Rd & east of Red Front Rd 
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Station Name: AG10     GPSID: 14068DJ     USGS Quad: WEST YORK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º55'27.80561" N     Longitude: 76º49'35.26812" W     Ellip H: 106.793 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  66,040.748     Easting:    678,949.941    Ortho H: 140.258 meters 

Northing: 216,668.688     Easting:  2,227,521.599    Ortho H: 460.163 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,420,962.253     Easting: 343,917.099 

 

Description: soy bean field, on the northwest side of Hanover Rd & just north of the parking lot for 

Dunedin Park 
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Station Name: AG11     GPSID: 14068DK     USGS Quad: COLUMBIA EAST 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º01'07.66760" N     Longitude: 76º28'42.98517" W     Ellip H:  76.940 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  76,891.445     Easting:    708,534.298    Ortho H: 110.881 meters 

Northing: 252,268.015     Easting:  2,324,582.941    Ortho H: 363.782 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,430,890.548     Easting: 373,818.711 

 

Description: corn field on the south side of Blue Lane just east of Richland Drive 
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Station Name: AG12     GPSID: 14068DL     USGS Quad: CONESTOGA 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º57'05.05978" N     Longitude: 76º21'31.20242" W     Ellip H:  77.919 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  69,564.066     Easting:    718,890.192    Ortho H: 111.575 meters 

Northing: 228,228.106     Easting:  2,358,558.904    Ortho H: 366.059 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,423,247.445     Easting: 383,940.464 

 

Description: corn field on the north side of Boy scout Rd & east from Campside Cir 
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Station Name: AG13     GPSID: 14068DM     USGS Quad: HOLTWOOD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º51'17.36802" N     Longitude: 76º19'54.46817" W     Ellip H: 193.880 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  58,878.258     Easting:    721,358.313    Ortho H: 227.015 meters 

Northing: 193,169.753     Easting:  2,366,656.399    Ortho H: 744.798 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,412,492.942     Easting: 386,075.997 

 

Description: corn field on the north side of Pinnacle Rd W just west of a high tension line 
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Station Name: AG14     GPSID: 14068DN     USGS Quad: WAKEFIELD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º45'02.23239" N     Longitude: 76º11'27.78268" W     Ellip H:  98.091 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  47,512.909     Easting:    733,605.251    Ortho H: 131.082 meters 

Northing: 155,881.934     Easting:  2,406,836.561    Ortho H: 430.058 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,400,757.319     Easting: 397,962.033 

 

Description: corn field on the south side of Digby Rd 
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Station Name: AG15     GPSID: 14068DO     USGS Quad: KIRKWOOD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º45'13.80261" N     Longitude: 76º05'47.37236" W     Ellip H:  77.022 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  48,017.097     Easting:    741,701.507    Ortho H: 110.052 meters 

Northing: 157,536.092     Easting:  2,433,399.027    Ortho H: 361.062 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,401,010.609     Easting: 406,067.460 

 

Description: corn field on the south side of Brown Road & west of Griest Road 
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Station Name: AG16     GPSID: 14068DP     USGS Quad: KIRKWOOD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º48'26.06831" N     Longitude: 76º05'54.57210" W     Ellip H: 124.466 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  53,942.833     Easting:    741,419.248    Ortho H: 157.609 meters 

Northing: 176,977.443     Easting:  2,432,472.983    Ortho H: 517.089 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,406,940.353     Easting: 405,968.856 

 

Description: west side of Ashville Rd 
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Station Name: AG17     GPSID: 14068DQ     USGS Quad: WAKEFIELD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º52'16.36247" N     Longitude: 76º08'34.52714" W     Ellip H: 141.914 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  60,974.330     Easting:    737,485.699    Ortho H: 175.214 meters 

Northing: 200,046.616     Easting:  2,419,567.662    Ortho H: 574.848 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,414,088.158     Easting: 402,256.129 

 

Description: corn field on the east side of St Catherine Dr 
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Station Name: AG18     GPSID: 14068DR     USGS Quad: QUARRYVILLE 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º57'11.94266" N     Longitude: 76º12'56.24077" W     Ellip H:  76.860 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  69,978.794     Easting:    731,108.602    Ortho H: 110.543 meters 

Northing: 229,588.761     Easting:  2,398,645.471    Ortho H: 362.673 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,423,283.353     Easting: 396,162.824 

 

Description: corn field on the north side of Deiter Rd 
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Station Name: AG19     GPSID: 14068DS     USGS Quad: LITITZ 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º12'33.21202" N     Longitude: 76º15'29.93182" W     Ellip H:  97.274 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  98,326.769     Easting:    726,981.103    Ortho H: 131.965 meters 

Northing: 322,593.741     Easting:  2,385,103.835    Ortho H: 432.955 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,451,738.806     Easting: 392,917.747 

 

Description: short crops, on the south side of Rock Rd & east side of Clay Rd 
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Station Name: AG20     GPSID: 14068DT     USGS Quad: YORK HAVEN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º07'06.46216" N     Longitude: 76º39'04.40985" W     Ellip H: 107.918 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  87,759.055     Easting:    693,661.653    Ortho H: 142.210 meters 

Northing: 287,922.834     Easting:  2,275,788.274    Ortho H: 466.567 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,442,212.133     Easting: 359,292.455 

 

Description: corn field on the south side of Nissely Rd & west of Bossler Rd 
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Station Name: BARE01     GPSID: 14068CA     USGS Quad: STEELTON 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º10'42.39477" N     Longitude: 76º50'07.99479" W     Ellip H: 126.649 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  94,239.592     Easting:    677,880.746    Ortho H: 160.908 meters 

Northing: 309,184.396     Easting:  2,224,013.747    Ortho H: 527.912 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,449,178.309     Easting: 343,721.726 

 

Description: cut grass interchange on the south side of SR262 and just west of the onramp to I83N 
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Station Name: BARE02     GPSID: 14068CB     USGS Quad: NEW FREEDOM 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º44'58.12833" N     Longitude: 76º38'28.59939" W     Ellip H: 210.411 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  46,803.545     Easting:    695,023.884    Ortho H: 242.861 meters 

Northing: 153,554.631     Easting:  2,280,257.526    Ortho H: 796.786 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,401,240.559     Easting: 359,386.854 

 

Description: cut grass on the west side of N Brose Road 
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Station Name: BARE03     GPSID: 14068CC     USGS Quad: NEW FREEDOM 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º43'48.52452" N     Longitude: 76º44'33.25806" W     Ellip H: 264.530 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  44,552.903     Easting:    686,367.284    Ortho H: 296.921 meters 

Northing: 146,170.648     Easting:  2,251,856.664    Ortho H: 974.148 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,399,258.464     Easting: 350,666.471 

 

Description: grass, south side of Seltz Road opposite a horse track 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE04     GPSID: 14068CD     USGS Quad: DILLSBURG 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º04'33.91638" N     Longitude: 77º03'48.18737" W     Ellip H: 150.442 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  82,699.109     Easting:    658,565.823    Ortho H: 184.444 meters 

Northing: 271,321.994     Easting:  2,160,644.706    Ortho H: 605.130 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,438,242.383     Easting: 324,059.105 

 

Description: cut grass, on the northeast side of Century Lane, on the southeast side of a field in 

Century Park 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE05     GPSID: 14068CE     USGS Quad: DOVER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º01'06.37226" N     Longitude: 76º51'58.32870" W     Ellip H: 125.488 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  76,447.748     Easting:    675,448.402    Ortho H: 159.380 meters 

Northing: 250,812.321     Easting:  2,216,033.632    Ortho H: 522.899 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,431,471.659     Easting: 340,739.440 

 

Description: grass, on the northeast side of Carlisle Rd and northwest of Temple School Rd behind 

GDS Controls Inc 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE06     GPSID: 14068CF     USGS Quad: WEST YORK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º57'14.19376" N     Longitude: 76º51'48.34613" W     Ellip H: 115.314 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  69,289.484     Easting:    675,757.004    Ortho H: 148.957 meters 

Northing: 227,327.249     Easting:  2,217,046.105    Ortho H: 488.703 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,424,307.848     Easting: 340,826.426 

 

Description: bare ground, north side of Bisecker Rd & south of Emig School Rd 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE07     GPSID: 14068CG     USGS Quad: STEWARTSTOWN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º52'07.91456" N     Longitude: 76º30'46.95597" W     Ellip H: 233.094 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  60,203.935     Easting:    705,827.954    Ortho H: 266.114 meters 

Northing: 197,519.076     Easting:  2,315,703.879    Ortho H: 873.076 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,414,298.108     Easting: 370,597.645 

 

Description: grass field on the west side of Laurel Rd & just south of Felton Rd 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE08     GPSID: 14068CH     USGS Quad: GLEN ROCK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º49'37.20706" N     Longitude: 76º41'06.17945" W     Ellip H: 200.722 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  55,364.270     Easting:    691,168.741    Ortho H: 233.493 meters 

Northing: 181,640.942     Easting:  2,267,609.444    Ortho H: 766.052 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,409,914.724     Easting: 355,798.550 

 

Description: grass island on the west side of I83 & east side of I83S on ramp on the south side of 

Seaks Run Rd 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE09     GPSID: 14068CI     USGS Quad: SEVEN VALLEYS 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º46'43.72498" N     Longitude: 76º48'29.94859" W     Ellip H: 204.547 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  49,894.041     Easting:    680,673.334    Ortho H: 237.209 meters 

Northing: 163,694.033     Easting:  2,233,175.764    Ortho H: 778.243 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,404,771.907     Easting: 345,140.828 

 

Description: corn field, on the east side of Sheltz Rd & north of Krebs Rd just east of a small 

substation 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE10     GPSID: 14068CJ     USGS Quad: HANOVER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º51'45.12495" N     Longitude: 76º53'40.09118" W     Ellip H: 107.423 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  59,114.464     Easting:    673,203.033    Ortho H: 140.660 meters 

Northing: 193,944.704     Easting:  2,208,666.951    Ortho H: 461.482 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,414,217.484     Easting: 337,959.493 

 

Description: grass area on the northwest side of Old Hanover Rd & north of the RR crossing 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE11     GPSID: 14068CK     USGS Quad: SAFE HARBOR 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º59'14.94789" N     Longitude: 76º24'30.15721" W     Ellip H:  61.116 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  73,503.967     Easting:    714,581.947    Ortho H:  94.943 meters 

Northing: 241,154.264     Easting:  2,344,424.270    Ortho H: 311.492 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,427,318.025     Easting: 379,757.284 

 

Description: sparse grass, on the west side of Central Manor Rd & north of Miller Rd 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE12     GPSID: 14068CL     USGS Quad: SAFE HARBOR 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º57'23.86113" N     Longitude: 76º26'09.82302" W     Ellip H: 127.022 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  70,042.589     Easting:    712,268.652    Ortho H: 160.651 meters 

Northing: 229,798.059     Easting:  2,336,834.735    Ortho H: 527.069 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,423,930.691     Easting: 377,338.386 

 

Description: grass area in front of Blue Rock Fire Department on the west side of River Rd 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE13     GPSID: 14068CM     USGS Quad: CONESTOGA 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º54'08.12146" N     Longitude: 76º17'54.67315" W     Ellip H: 154.366 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  64,190.290     Easting:    724,119.028    Ortho H: 187.751 meters 

Northing: 210,597.642     Easting:  2,375,713.843    Ortho H: 615.980 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,417,715.628     Easting: 388,999.114 

 

Description: grass field on the south side of Stump Rd & northeast of Red Hill Rd 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE14     GPSID: 14068CN     USGS Quad: HOLTWOOD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º49'16.93397" N     Longitude: 76º15'35.89628" W     Ellip H: 154.781 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  55,265.491     Easting:    727,566.659    Ortho H: 187.865 meters 

Northing: 181,316.866     Easting:  2,387,024.945    Ortho H: 616.354 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,408,690.755     Easting: 392,167.933 

 

Description: grass field on the east side of Susquehannock Trail & on the north side of a small 

cemetery 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE15     GPSID: 14068CO     USGS Quad: LANCASTER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º06'18.46636" N     Longitude: 76º18'59.17821" W     Ellip H:  84.753 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  86,688.083     Easting:    722,221.305    Ortho H: 119.125 meters 

Northing: 284,409.151     Easting:  2,369,487.733    Ortho H: 390.829 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,440,256.096     Easting: 387,800.031 

 

Description: grass on the north side of SR722(Petersburg Rd), just west of a service drive 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE16     GPSID: 14068CP     USGS Quad: LITITZ 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º09'26.72144" N     Longitude: 76º17'23.26924" W     Ellip H:  80.165 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  92,530.832     Easting:    724,396.466    Ortho H: 114.720 meters 

Northing: 303,578.239     Easting:  2,376,624.071    Ortho H: 376.377 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,446,027.225     Easting: 390,154.974 

 

Description: grass, in front of John Bonefield Elementary School east side of N Oak St 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE17     GPSID: 14068CQ     USGS Quad: LITITZ 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º11'21.35182" N     Longitude: 76º21'29.25304" W     Ellip H: 130.460 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  95,971.940     Easting:    718,520.222    Ortho H: 165.064 meters 

Northing: 314,867.939     Easting:  2,357,345.094    Ortho H: 541.547 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,449,648.360     Easting: 384,389.653 

 

Description: gravel parking for an amish school on the north side of Fairview Road and east side of 

Elm Road 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE18     GPSID: 14068CR     USGS Quad: MANHEIM 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º10'57.12282" N     Longitude: 76º27'50.11755" W     Ellip H: 146.285 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  95,088.133     Easting:    709,523.101    Ortho H: 180.822 meters 

Northing: 311,968.318     Easting:  2,327,827.041    Ortho H: 593.247 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,449,044.456     Easting: 375,371.164 

 

Description: gravel pull off on the southeast side of W Elizabeth Rd & southwest side of N Colebrook 

Rd 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE19     GPSID: 14068CS     USGS Quad: MANHEIM 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º07'51.14727" N     Longitude: 76º29'36.40643" W     Ellip H:  70.468 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  89,316.484     Easting:    707,090.549    Ortho H: 104.877 meters 

Northing: 293,032.498     Easting:  2,319,846.242    Ortho H: 344.084 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,443,352.094     Easting: 372,761.117 

 

Description: gravel pull off on the west side of Milton Grove Rd just north of the underpass of I283 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: BARE20     GPSID: 14068CT     USGS Quad: COLUMBIA WEST 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º05'20.07060" N     Longitude: 76º34'33.00536" W     Ellip H: 103.185 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  84,560.630     Easting:    700,131.311    Ortho H: 137.406 meters 

Northing: 277,429.334     Easting:  2,297,014.144    Ortho H: 450.806 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,438,815.129     Easting: 365,658.904 

 

Description: gravel parking for Donegal Springs Airpark on the north side of Airport Rd 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN01     GPSID: 14068HA     USGS Quad: STEELTON 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º09'09.83956" N     Longitude: 76º45'01.86460" W     Ellip H:  58.410 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  91,463.577     Easting:    685,155.045    Ortho H:  92.714 meters 

Northing: 300,076.752     Easting:  2,247,879.509    Ortho H: 304.179 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,446,178.234     Easting: 350,905.803 

 

Description: asphalt in the northwest corner of the roundabout in Goldsboro 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN02     GPSID: 14068HB     USGS Quad: WEST YORK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º58'45.34436" N     Longitude: 76º48'12.09673" W     Ellip H:  96.148 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  72,153.921     Easting:    680,859.568    Ortho H: 129.865 meters 

Northing: 236,724.990     Easting:  2,233,786.767    Ortho H: 426.065 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,427,012.827     Easting: 346,014.670 

 

Description: asphalt, paring lot on the south side of Church St & south side of Carlisle Rd 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN03     GPSID: 14068HC     USGS Quad: WEST YORK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º57'18.82074" N     Longitude: 76º45'34.10373" W     Ellip H:  89.190 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  69,526.589     Easting:    684,638.058    Ortho H: 122.756 meters 

Northing: 228,105.151     Easting:  2,246,183.360    Ortho H: 402.742 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,424,270.154     Easting: 349,709.659 

 

Description: asphalt, parking lot on the north side of Philadelphia St & west of Highland Ave 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN04     GPSID: 14068HD     USGS Quad: YORK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º57'00.67207" N     Longitude: 76º43'35.13152" W     Ellip H:  94.491 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  68,999.076     Easting:    687,468.277    Ortho H: 128.000 meters 

Northing: 226,374.469     Easting:  2,255,468.837    Ortho H: 419.947 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,423,655.413     Easting: 352,521.855 

 

Description: asphalt, parking lot on the north side of York College resident hall on the corner of 

Pershing Ave & Butler Ave 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN05     GPSID: 14068HE     USGS Quad: YORK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º57'29.15800" N     Longitude: 76º41'55.27478" W     Ellip H: 109.153 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  69,905.440     Easting:    689,828.022    Ortho H: 142.684 meters 

Northing: 229,348.097     Easting:  2,263,210.767    Ortho H: 468.122 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,424,488.220     Easting: 354,908.195 

 

Description: concrete walk at corner of grass on the southeast corner of Hill St & E Jackson St 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN06     GPSID: 14068HF     USGS Quad: YORK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º58'53.99214" N     Longitude: 76º39'00.08416" W     Ellip H:  96.986 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  72,572.390     Easting:    693,953.259    Ortho H: 130.635 meters 

Northing: 238,097.915     Easting:  2,276,744.982    Ortho H: 428.592 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,427,025.850     Easting: 359,113.399 

 

Description: grass area in front of the Holiday Inn Express on the south side of East Market St & 

west of Stone Ridge Rd 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN07     GPSID: 14068HG     USGS Quad: LANCASTER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º02'15.76747" N     Longitude: 76º15'28.53731" W     Ellip H:  73.205 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  79,286.279     Easting:    727,335.815    Ortho H: 107.308 meters 

Northing: 260,125.066     Easting:  2,386,267.587    Ortho H: 352.060 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,432,700.949     Easting: 392,681.316 

 

Description: grass area in the southwest quad of Mahogany & Basswood Dr, an intersection in a 

housing complex 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN08     GPSID: 14068HH     USGS Quad: LANCASTER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º01'47.79403" N     Longitude: 76º17'37.80670" W     Ellip H:  64.588 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  78,372.467     Easting:    724,285.864    Ortho H:  98.660 meters 

Northing: 257,127.002     Easting:  2,376,261.204    Ortho H: 323.687 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,431,882.360     Easting: 389,605.230 

 

Description: asphalt parking on the south side of Chesapeake St & opposite intersection with S Lime 

St 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN09     GPSID: 14068HI     USGS Quad: LANCASTER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º01'54.80858" N     Longitude: 76º19'09.96752" W     Ellip H:  81.172 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  78,553.074     Easting:    722,097.534    Ortho H: 115.248 meters 

Northing: 257,719.544     Easting:  2,369,081.659    Ortho H: 378.109 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,432,130.680     Easting: 387,424.062 

 

Description: concrete walk on the north side of Manor St & north of 5th St at entrance drive to 

Pizza Hut 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN10     GPSID: 14068HJ     USGS Quad: LANCASTER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º02'59.86561" N     Longitude: 76º19'17.07700" W     Ellip H:  80.129 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  80,556.618     Easting:    721,896.539    Ortho H: 114.280 meters 

Northing: 264,292.837     Easting:  2,368,422.227    Ortho H: 374.934 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,434,139.033     Easting: 387,285.326 

 

Description: grass field, Franklin & Marshall campus on the east side of Race Ave & south of 

Harrisburg Pike 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN11     GPSID: 14068HK     USGS Quad: LANCASTER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º03'38.76674" N     Longitude: 76º18'21.41560" W     Ellip H:  76.462 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  81,777.732     Easting:    723,196.079    Ortho H: 110.661 meters 

Northing: 268,299.108     Easting:  2,372,685.802    Ortho H: 363.060 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,435,318.984     Easting: 388,621.809 

 

Description: asphalt parking on the north side of Pleasure Rd & east of US222. Parking for Elan Hair 

& Spa 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: URBAN12     GPSID: 14068HL     USGS Quad: LANCASTER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º03'05.76920" N     Longitude: 76º17'24.34159" W     Ellip H:  57.879 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  80,782.374     Easting:    724,565.320    Ortho H:  92.043 meters 

Northing: 265,033.506     Easting:  2,377,178.054    Ortho H: 301.978 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,434,281.876     Easting: 389,959.208 

 

Description: asphalt, end of parking stripes in Dog Sense Learning Center parking on the west side 

of New Holland Ave & north of Ross St 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: WOODS01     GPSID: 14068EA     USGS Quad: WELLSVILLE 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º05'22.56186" N     Longitude: 76º57'37.44368" W     Ellip H: 154.224 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  84,272.829     Easting:    667,336.395    Ortho H: 188.241 meters 

Northing: 276,485.108     Easting:  2,189,419.490    Ortho H: 617.587 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,439,543.715     Easting: 332,874.049 

 

Description: wooded area on the west side of Old Mountain Road in State Game Lands 242 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: WOODS02     GPSID: 14068EB     USGS Quad: WELLSVILLE 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º04'41.13879" N     Longitude: 76º53'31.54518" W     Ellip H: 120.899 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  83,049.622     Easting:    673,173.640    Ortho H: 154.946 meters 

Northing: 272,471.967     Easting:  2,208,570.518    Ortho H: 508.352 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,438,140.350     Easting: 338,670.327 

 

Description: wooded area on the northwest side of Gifford Pinchot State Park picnic area drive along 

the north shore of the lake 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: WOODS03     GPSID: 14068EC     USGS Quad: HANOVER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º47'25.39708" N     Longitude: 76º54'59.33753" W     Ellip H: 161.907 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  51,086.126     Easting:    671,395.176    Ortho H: 194.833 meters 

Northing: 167,605.066     Easting:  2,202,735.672    Ortho H: 639.215 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,406,249.492     Easting: 335,904.909 

 

Description: wooded area on the north side of Blooming Grove Road & south of Smith Station road at 

the boat launch in Codorus State Park 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: WOODS04     GPSID: 14068ED     USGS Quad: YORK HAVEN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º00'43.52342" N     Longitude: 76º38'55.70446" W     Ellip H: 251.551 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  75,951.657     Easting:    694,015.043    Ortho H: 285.363 meters 

Northing: 249,184.727     Easting:  2,276,947.686    Ortho H: 936.228 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,430,401.089     Easting: 359,279.764 

 

Description: wooded area on the east side of a high tension power line at the eastern most parking 

area for Rocky Ridge County Park 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: WOODS05     GPSID: 14068EE     USGS Quad: DILLSBURG 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º04'10.71406" N     Longitude: 77º02'36.03629" W     Ellip H: 146.815 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  81,996.994     Easting:    660,281.023    Ortho H: 180.803 meters 

Northing: 269,018.471     Easting:  2,166,271.991    Ortho H: 593.185 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,437,487.504     Easting: 325,751.738 

 

Description: wooded area on the south side of Gameland Road & north of a parking area in State Game 

Lands 243 

 

 



 PA Sandy LiDAR QC Points 

    

 
Station Name: WOODS06     GPSID: 14068EF     USGS Quad: WELLSVILLE 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º06'46.81061" N     Longitude: 76º55'41.23255" W     Ellip H: 268.662 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  86,896.303     Easting:    670,065.022    Ortho H: 302.739 meters 

Northing: 285,092.286     Easting:  2,198,371.661    Ortho H: 993.236 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,442,081.290     Easting: 335,682.535 

 

Description: wooded area on the west side of Roundtop Road & north of the northern most parking lot 

for the ropes course 
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Station Name: WOODS07     GPSID: 14068EG     USGS Quad: DOVER 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º04'58.41188" N     Longitude: 76º48'45.99079" W     Ellip H: 138.356 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  83,651.104     Easting:    679,933.280    Ortho H: 172.464 meters 

Northing: 274,445.330     Easting:  2,230,747.768    Ortho H: 565.826 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,438,532.103     Easting: 345,444.860 

 

Description: wooded area on the north side of Bremer Road 
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Station Name: WOODS08     GPSID: 14068EH     USGS Quad: YORK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º53'00.10976" N     Longitude: 76º41'38.28763" W     Ellip H: 128.543 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  61,612.698     Easting:    690,330.409    Ortho H: 161.637 meters 

Northing: 202,140.992     Easting:  2,264,859.016    Ortho H: 530.304 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,416,185.097     Easting: 355,153.820 

 

Description: wooded area on the east side of Lake Road & opposite the intersection with Kreidler 

Road 
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Station Name: WOODS09     GPSID: 14068EI     USGS Quad: GLEN ROCK 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º50'20.48110" N     Longitude: 76º38'36.36009" W     Ellip H: 192.523 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  56,742.651     Easting:    694,714.558    Ortho H: 225.341 meters 

Northing: 186,163.181     Easting:  2,279,242.679    Ortho H: 739.306 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,411,182.674     Easting: 359,384.663 

 

Description: wooded area at the dead end of Ridgeway Drive, on the south side of the cul-de-sac 
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Station Name: WOODS10     GPSID: 14068EJ     USGS Quad: DELTA 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º43'54.06746" N     Longitude: 76º18'50.87224" W     Ellip H: 133.014 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  45,231.941     Easting:    723,092.148    Ortho H: 165.859 meters 

Northing: 148,398.459     Easting:  2,372,344.823    Ortho H: 544.156 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,398,803.178     Easting: 387,386.518 

 

Description: wooded area on the north side of Slateville Road & south side of Atom Road 
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Station Name: WOODS11     GPSID: 14068EK     USGS Quad: CONOWINGO DAM 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º43'50.87265" N     Longitude: 76º08'26.62774" W     Ellip H:  86.143 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  45,389.707     Easting:    737,957.486    Ortho H: 119.119 meters 

Northing: 148,916.065     Easting:  2,421,115.519    Ortho H: 390.810 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,398,501.169     Easting: 402,245.145 

 

Description: wooded area on the north side of Quarry Road opposite an entrance to the quarry 
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Station Name: WOODS12     GPSID: 14068EL     USGS Quad: KIRKWOOD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º48'54.76462" N     Longitude: 76º03'42.11319" W     Ellip H:  68.898 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  54,887.317     Easting:    744,552.646    Ortho H: 102.068 meters 

Northing: 180,076.140     Easting:  2,442,753.138    Ortho H: 334.868 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,407,787.060     Easting: 409,129.006 

 

Description: wooded area on the southwest side of Liberty Lane 
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Station Name: WOODS13     GPSID: 14068EM     USGS Quad: KIRKWOOD 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º51'48.48845" N     Longitude: 76º07'09.08781" W     Ellip H: 137.231 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  60,151.991     Easting:    739,531.720    Ortho H: 170.512 meters 

Northing: 197,348.658     Easting:  2,426,280.319    Ortho H: 559.421 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,413,203.085     Easting: 404,275.093 

 

Description: wooded area on the west side of Wesley Road & west of a parking lot for a park 
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Station Name: WOODS14     GPSID: 14068EN     USGS Quad: GAP 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 39º57'04.62039" N     Longitude: 76º07'09.25776" W     Ellip H: 214.930 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  69,900.582     Easting:    739,347.642    Ortho H: 248.555 meters 

Northing: 229,332.161     Easting:  2,425,676.388    Ortho H: 815.468 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,422,949.855     Easting: 404,393.219 

 

Description: wooded area on the north side of White Oak Road 
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Station Name: WOODS15     GPSID: 14068EO     USGS Quad: LITITZ 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º14'02.04042" N     Longitude: 76º20'54.88224" W     Ellip H: 140.111 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing: 100,940.308     Easting:    719,254.487    Ortho H: 174.781 meters 

Northing: 331,168.327     Easting:  2,359,754.096    Ortho H: 573.427 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,454,590.511     Easting: 385,277.706 

 

Description: wooded area on the north side of Dead End Road east of the parking area for State Game 

Lands 156 
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Station Name: WOODS16     GPSID: 14068EP     USGS Quad: WOMELSDORF 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º16'09.61917" N     Longitude: 76º13'42.03996" W     Ellip H: 151.165 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing: 105,043.992     Easting:    729,417.070    Ortho H: 185.937 meters 

Northing: 344,631.829     Easting:  2,393,095.838    Ortho H: 610.028 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,458,375.569     Easting: 395,560.671 

 

Description: wooded area on the north side of Millstone Road & south of a parking lot for State Game 

Lands 46 
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Station Name: WOODS17     GPSID: 14068EQ     USGS Quad: COLUMBIA EAST 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º03'24.98889" N     Longitude: 76º28'48.72202" W     Ellip H: 144.270 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  81,124.409     Easting:    708,337.373    Ortho H: 178.387 meters 

Northing: 266,155.667     Easting:  2,323,936.864    Ortho H: 585.258 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,435,126.781     Easting: 373,753.094 

 

Description: wooded area on the north side of the eastern baseball field in Fairview Park on the 

north side of Fairview Road 
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Station Name: WOODS18     GPSID: 14068ER     USGS Quad: LEOLA 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º07'11.83758" N     Longitude: 76º12'44.10330" W     Ellip H:  54.056 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  88,483.386     Easting:    731,074.498    Ortho H:  88.491 meters 

Northing: 290,299.243     Easting:  2,398,533.582    Ortho H: 290.324 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,441,775.404     Easting: 396,702.597 

 

Description: wooded area on the north side of West Earl Community Park & on the east side of SR772 
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Station Name: WOODS19     GPSID: 14068ES     USGS Quad: MORGANTOWN 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º10'37.74439" N     Longitude: 75º57'30.66716" W     Ellip H: 160.831 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing:  95,240.511     Easting:    752,570.523    Ortho H: 195.326 meters 

Northing: 312,468.244     Easting:  2,469,058.457    Ortho H: 640.832 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,447,859.990     Easting: 418,392.315 

 

Description: wooded area on the west side of Edwards Road just north of the PA Turnpike overpass & a 

parking lot for State Game Lands 52 
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Station Name: WOODS20     GPSID: 14068ET     USGS Quad: TERRE HILL 

 

NAD 1983 (2011)/ NAVD 1988 Ortho Heights 

Latitude: 40º13'53.25731" N     Longitude: 76º06'00.51310" W     Ellip H: 115.148 meters 

 

Pennsylvania South Zone State Plane Coordinates (3702) 

Northing: 101,034.674     Easting:    740,398.016    Ortho H: 149.891 meters 

Northing: 331,477.927     Easting:  2,429,122.489    Ortho H: 491.767 US Survey FT 

 

UTM Zone 18 meters 

Northing: 4,454,027.945     Easting: 406,409.038 

 

Description: wooded area on the northwest end of Firethrone & Heatherwood roundabout on the west 

side of Hill Road 

 

 



Date: 04/23/2015
Coordinate System: Horizontal Datum: UTM Zone or SPC State name QC Points Source: For Elevation  purposes 

use ONLY: Enter Value in G5 0.09 (Meter)

Units: Product type: GSD/Post Spacing: Vertical Datum: Vertical Accuracy Value
Supported Height RMSE 
According to Map Scale= 1.80 (Meter)

UTM zone 18 N NAD83(2011) NAVD88/Geoid12a UTM zone 18 N NAD83(2011) NAVD88/Geoid12a
Easting (E) Northing (N) Elevation (H) Easting (E) Northing (N) Elevation (H) ΔE (Easting) ΔN (Northing) ΔH (Elevation) ΔE (Easting) ΔN (Northing) ΔH (Elevation)

(Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter)

BARE01 160.934 343721.726 4449178.309 160.908 No Data No Data 0.026 No Data No Data 0.011
BARE02 242.900 359386.854 4401240.559 242.861 No Data No Data 0.039 No Data No Data 0.024
BARE03 296.966 350666.471 4399258.464 296.921 No Data No Data 0.045 No Data No Data 0.030
BARE04 184.398 324059.105 4438242.383 184.444 No Data No Data -0.046 No Data No Data -0.061
BARE05 159.398 340739.440 4431471.659 159.380 No Data No Data 0.018 No Data No Data 0.003
BARE06 148.942 340826.426 4424307.848 148.957 No Data No Data -0.015 No Data No Data -0.030
BARE07 266.150 370597.645 4414298.108 266.114 No Data No Data 0.036 No Data No Data 0.021
BARE08 233.469 355798.550 4409914.724 233.493 No Data No Data -0.024 No Data No Data -0.039
BARE09 237.214 345140.828 4404771.907 237.209 No Data No Data 0.005 No Data No Data -0.010
BARE10 140.693 337959.493 4414217.484 140.660 No Data No Data 0.033 No Data No Data 0.018
BARE11 94.937 379757.284 4427318.025 94.943 No Data No Data -0.006 No Data No Data -0.021
BARE12 160.610 377338.386 4423930.691 160.651 No Data No Data -0.041 No Data No Data -0.056
BARE13 187.821 388999.114 4417715.628 187.751 No Data No Data 0.070 No Data No Data 0.055
BARE14 187.967 392167.933 4408690.755 187.865 No Data No Data 0.102 No Data No Data 0.087
BARE15 119.143 387800.031 4440256.096 119.125 No Data No Data 0.018 No Data No Data 0.003
BARE16 114.729 390154.974 4446027.225 114.720 No Data No Data 0.009 No Data No Data -0.006
BARE17 165.157 384389.653 4449648.360 165.064 No Data No Data 0.093 No Data No Data 0.078
BARE18 180.775 375371.164 4449044.456 180.822 No Data No Data -0.047 No Data No Data -0.062
BARE19 104.915 372761.117 4443352.094 104.877 No Data No Data 0.038 No Data No Data 0.023
BARE20 137.344 365658.904 4438815.129 137.406 No Data No Data -0.062 No Data No Data -0.077

LEGENDS: Orange Point ID ---> ∆ > 2*RMSE Number of check points: 0 0 20 0 0 20
GSD = 0.7 m (Meter) Supported Mapping Scale: 0 Mean (Bias) No Data No Data 0.01 No Data No Data 0.00

6.00 StDEV No Data No Data 0.05 No Data No Data 0.05
ASPRS RMSE No Data No Data 0.05 No Data No Data 0.04

Horizontal RMSE (E) = No Data Max. Allowable RMSE in N  = 5.68 (Meter) Units: 
Horizontal RMSE (N) = No Data Max. Allowable RMSE in E = 5.68 (Meter)

Circular RMSEr = No Data Max. Allowable circular RMSE= 8.03 (Meter)

Vertical RMSEh = 0.05 Passed :)) Max. Allowable RMSE in Height = 0.09 (Meter) Lower 0.015 (Meter)

NSSDA No Data No Data (Meter)
Horizontal tested at 95% = 
(1.73xRMSEr)

No Data Max. Allowable Horizontal Error at 95% 
= 13.90 (Meter) No Data No Data (Meter)

Vertical tested at 95% = (1.96*RMSEh) 0.09 Passed :))
Max. Allowable Vertical Error at 95% = 0.18 (Meter)

National Maps Accuracy 
(NMAS)

Horizontal Accuracy at 90%= No Data Max. Allowable Horizontal Error at 90% 
= 12.19 (Meter)

Vertical Accuracy at 90%= 0.08 Passed :))
Max. Allowable Vertical Error at 90% = 0.15 (Meter)

ASPRS
Horizontal RMSE (E) = No Data Max. Allowable RMSE in N & E = 5.68 (Meter)

Horizontal RMSE (N) = No Data 5.68 (Meter)

Circular RMSEr = No Data Max. Allowable circular RMSE= 8.03 (Meter)

Vertical RMSEh = 0.04 Passed :)) Max. Allowable RMSE in Height = 0.09 (Meter)

NSSDA
Horizontal tested at 95% = 
(1.73xRMSEr)

No Data Max. Allowable Horizontal Error at 95% 
= 13.90 (Meter)

Vertical tested at 95% = (1.96*RMSEh) 0.09 Passed :))
Max. Allowable Vertical Error at 95% = 0.18 (Meter)

National Maps Accuracy 
(NMAS)

Horizontal Accuracy at 90%= No Data Max. Allowable Horizontal Error at 90% 
= 12.19 (Meter)

Vertical Accuracy at 90%= 0.07 Passed :))
Max. Allowable Vertical Error at 90% =

0.15 (Meter)

Block ID:

Supported Height RMSE according to map scale =

 the vector/DEM data by 

<<<<< Normalized RMSE after bias 

 the vector NORTHING the value 

Comments                                                                                                                      
Normalized error = Residuals - bias

Tian Wang

QA/QC Points as surveyed In the Field

 the vector EASTING the value 

Normalized Accuracy Computations (after bias removal):

Accuracy Computations (before bias removal):

Point ID
Block/Model/ Sheet ID

Fugro EarthData's Accuracy Assessment Form ( QC Master)

Ortho/stereo/DEM  measured by Fugro EarthData
Residual error = Measured coordinates --  surveyed coordinates

To remove the vertical bias's effect from the elevation,

(Meter)

RED ΔE,ΔN,ΔH ---> ∆ > 95% of NSSDA

Bias Treatment 
Summary

To remove the horizontal bias's effect from planemetric E,

To remove the horizontal bias's effect from planemetric N,

Project Name/Number:      PA Sandy LiDAR - Raw Point Cloud



Date: 04/23/2015
Coordinate System: Horizontal Datum: UTM Zone or SPC State name QC Points Source: For Elevation  purposes 

use ONLY: Enter Value in G5 0.09 (Meter)

Units: Product type: GSD/Post Spacing: Vertical Datum: Vertical Accuracy Value
Supported Height RMSE 
According to Map Scale= 1.80 (Meter)

UTM zone 18 N NAD83(2011) NAVD88/Geoid12a UTM zone 18 N NAD83(2011) NAVD88/Geoid12a
Easting (E) Northing (N) Elevation (H) Easting (E) Northing (N) Elevation (H) ΔE (Easting) ΔN (Northing) ΔH (Elevation) ΔE (Easting) ΔN (Northing) ΔH (Elevation)

(Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter) (Meter)

GCP01 100.922 340297.715 4452623.601 100.937 No Data No Data -0.015 No Data No Data -0.018
GCP02 95.965 350046.455 4447253.438 95.952 No Data No Data 0.013 No Data No Data 0.010
GCP03 103.298 364504.574 4447140.798 103.326 No Data No Data -0.028 No Data No Data -0.031
GCP04 116.265 382017.332 4453129.296 116.281 No Data No Data -0.016 No Data No Data -0.019
GCP05 133.504 397433.037 4460546.166 133.504 No Data No Data 0.000 No Data No Data -0.003
GCP06 115.884 409464.406 4454770.604 115.891 No Data No Data -0.007 No Data No Data -0.010
GCP07 144.425 420215.086 4443901.794 144.431 No Data No Data -0.006 No Data No Data -0.009
GCP08 110.636 401501.213 4448648.439 110.635 No Data No Data 0.001 No Data No Data -0.002
GCP09 111.894 379168.368 4444655.756 111.903 No Data No Data -0.009 No Data No Data -0.012
GCP10 102.981 353786.666 4437747.991 102.992 No Data No Data -0.011 No Data No Data -0.014
GCP11 139.004 328217.510 4444120.692 139.001 No Data No Data 0.003 No Data No Data 0.000
GCP12 122.724 343968.232 4437991.414 122.684 No Data No Data 0.040 No Data No Data 0.037
GCP13 214.243 319029.695 4437709.559 214.275 No Data No Data -0.032 No Data No Data -0.035
GCP14 56.606 372051.240 4437981.665 56.595 No Data No Data 0.011 No Data No Data 0.008
GCP15 67.130 391468.504 4438212.281 67.101 No Data No Data 0.029 No Data No Data 0.026
GCP16 99.067 407188.695 4438082.215 99.050 No Data No Data 0.017 No Data No Data 0.014
GCP17 176.119 420716.124 4438208.655 176.132 No Data No Data -0.013 No Data No Data -0.016
GCP18 94.989 415242.792 4430430.400 95.018 No Data No Data -0.029 No Data No Data -0.032
GCP19 82.542 398900.458 4430778.955 82.562 No Data No Data -0.020 No Data No Data -0.023
GCP20 81.361 381858.841 4432038.183 81.375 No Data No Data -0.014 No Data No Data -0.017
GCP21 92.430 364465.569 4430391.970 92.478 No Data No Data -0.048 No Data No Data -0.051
GCP22 125.342 344044.263 4432037.225 125.302 No Data No Data 0.040 No Data No Data 0.037
GCP23 124.409 328407.159 4432350.205 124.405 No Data No Data 0.004 No Data No Data 0.001
GCP24 109.592 336556.579 4426812.845 109.563 No Data No Data 0.029 No Data No Data 0.026
GCP25 80.567 353375.831 4427476.611 80.574 No Data No Data -0.007 No Data No Data -0.010
GCP26 114.885 370162.412 4426144.909 114.888 No Data No Data -0.003 No Data No Data -0.006
GCP27 105.669 390418.711 4426049.294 105.685 No Data No Data -0.016 No Data No Data -0.019
GCP28 182.273 412613.269 4426419.521 182.307 No Data No Data -0.034 No Data No Data -0.037
GCP29 144.234 413639.050 4417797.553 144.219 No Data No Data 0.015 No Data No Data 0.012
GCP30 119.718 400662.163 4419931.336 119.762 No Data No Data -0.044 No Data No Data -0.047
GCP31 142.089 379547.850 4417835.047 142.133 No Data No Data -0.044 No Data No Data -0.047
GCP32 231.101 360212.756 4418133.781 231.119 No Data No Data -0.018 No Data No Data -0.021
GCP33 155.144 346354.713 4416152.899 155.141 No Data No Data 0.003 No Data No Data 0.000
GCP34 130.510 332319.193 4417427.418 130.502 No Data No Data 0.008 No Data No Data 0.005
GCP35 167.103 329749.504 4402457.933 167.096 No Data No Data 0.007 No Data No Data 0.004
GCP36 232.162 341025.269 4403243.931 232.172 No Data No Data -0.010 No Data No Data -0.013
GCP37 262.201 356380.242 4402972.666 262.135 No Data No Data 0.066 No Data No Data 0.063
GCP38 131.549 365685.075 4412877.099 131.573 No Data No Data -0.024 No Data No Data -0.027
GCP39 168.165 396706.693 4412768.622 168.149 No Data No Data 0.016 No Data No Data 0.013
GCP40 105.045 409647.748 4409643.238 105.046 No Data No Data -0.001 No Data No Data -0.004
GCP41 69.506 401470.319 4402510.416 69.453 No Data No Data 0.053 No Data No Data 0.050
GCP42 107.124 388403.514 4402749.927 107.128 No Data No Data -0.004 No Data No Data -0.007
GCP43 115.769 377276.847 4402802.875 115.802 No Data No Data -0.033 No Data No Data -0.036
GCP44 228.169 363802.717 4400543.769 228.112 No Data No Data 0.057 No Data No Data 0.054

BARE01 160.934 343721.726 4449178.309 160.908 No Data No Data 0.026 No Data No Data 0.023
BARE02 242.900 359386.854 4401240.559 242.861 No Data No Data 0.039 No Data No Data 0.036
BARE03 296.966 350666.471 4399258.464 296.921 No Data No Data 0.045 No Data No Data 0.042
BARE04 184.398 324059.105 4438242.383 184.444 No Data No Data -0.046 No Data No Data -0.049
BARE05 159.398 340739.440 4431471.659 159.380 No Data No Data 0.018 No Data No Data 0.015
BARE06 148.942 340826.426 4424307.848 148.957 No Data No Data -0.015 No Data No Data -0.018
BARE07 266.150 370597.645 4414298.108 266.114 No Data No Data 0.036 No Data No Data 0.033
BARE08 233.469 355798.550 4409914.724 233.493 No Data No Data -0.024 No Data No Data -0.027
BARE09 237.214 345140.828 4404771.907 237.209 No Data No Data 0.005 No Data No Data 0.002
BARE10 140.693 337959.493 4414217.484 140.660 No Data No Data 0.033 No Data No Data 0.030
BARE11 94.937 379757.284 4427318.025 94.943 No Data No Data -0.006 No Data No Data -0.009
BARE12 160.610 377338.386 4423930.691 160.651 No Data No Data -0.041 No Data No Data -0.044
BARE13 187.821 388999.114 4417715.628 187.751 No Data No Data 0.070 No Data No Data 0.067
BARE14 187.967 392167.933 4408690.755 187.865 No Data No Data 0.102 No Data No Data 0.099
BARE15 119.143 387800.031 4440256.096 119.125 No Data No Data 0.018 No Data No Data 0.015
BARE16 114.729 390154.974 4446027.225 114.720 No Data No Data 0.009 No Data No Data 0.006
BARE17 165.157 384389.653 4449648.360 165.064 No Data No Data 0.093 No Data No Data 0.090
BARE18 180.775 375371.164 4449044.456 180.822 No Data No Data -0.047 No Data No Data -0.050
BARE19 104.915 372761.117 4443352.094 104.877 No Data No Data 0.038 No Data No Data 0.035
BARE20 137.344 365658.904 4438815.129 137.406 No Data No Data -0.062 No Data No Data -0.065

LEGENDS: Orange Point ID ---> ∆ > 2*RMSE Number of check points: 0 0 64 0 0 64
GSD = 0.7 m (Meter) Supported Mapping Scale: 0 Mean (Bias) No Data No Data 0.00 No Data No Data 0.00

6.00 StDEV No Data No Data 0.03 No Data No Data 0.03
ASPRS RMSE No Data No Data 0.03 No Data No Data 0.03

Horizontal RMSE (E) = No Data Max. Allowable RMSE in N  = 5.68 (Meter) Units: 
Horizontal RMSE (N) = No Data Max. Allowable RMSE in E = 5.68 (Meter)

Circular RMSEr = No Data Max. Allowable circular RMSE= 8.03 (Meter)

Vertical RMSEh = 0.03 Passed :)) Max. Allowable RMSE in Height = 0.09 (Meter) Lower 0.003 (Meter)

NSSDA No Data No Data (Meter)
Horizontal tested at 95% = 
(1.73xRMSEr)

No Data Max. Allowable Horizontal Error at 95% 
= 13.90 (Meter) No Data No Data (Meter)

Vertical tested at 95% = (1.96*RMSEh) 0.07 Passed :))
Max. Allowable Vertical Error at 95% =

0.18 (Meter)

National Maps Accuracy 
(NMAS)

Horizontal Accuracy at 90%= No Data Max. Allowable Horizontal Error at 90% 
= 12.19 (Meter)

Vertical Accuracy at 90%= 0.06 Passed :))
Max. Allowable Vertical Error at 90% = 0.15 (Meter)

ASPRS
Horizontal RMSE (E) = No Data Max. Allowable RMSE in N & E = 5.68 (Meter)

Horizontal RMSE (N) = No Data 5.68 (Meter)

Circular RMSEr = No Data Max. Allowable circular RMSE= 8.03 (Meter)

Vertical RMSEh = 0.03 Passed :)) Max. Allowable RMSE in Height = 0.09 (Meter)

NSSDA
Horizontal tested at 95% = 
(1.73xRMSEr)

No Data Max. Allowable Horizontal Error at 95% 
= 13.90 (Meter)

Vertical tested at 95% = (1.96*RMSEh) 0.07 Passed :))
Max. Allowable Vertical Error at 95% = 0.18 (Meter)

National Maps Accuracy 
(NMAS)

Horizontal Accuracy at 90%= No Data Max. Allowable Horizontal Error at 90% 
= 12.19 (Meter)

Vertical Accuracy at 90%= 0.06 Passed :))
Max. Allowable Vertical Error at 90% =

0.15 (Meter)

Block ID:

Supported Height RMSE according to map scale =

 the vector/DEM data by 

<<<<< Normalized RMSE after bias 

 the vector NORTHING the value 

Comments                                                                                                                      
Normalized error = Residuals - bias

Tian Wang

QA/QC Points as surveyed In the Field

 the vector EASTING the value 

Normalized Accuracy Computations (after bias removal):

Accuracy Computations (before bias removal):

Point ID
Block/Model/ Sheet ID

Fugro EarthData's Accuracy Assessment Form ( QC Master)

Ortho/stereo/DEM  measured by Fugro EarthData
Residual error = Measured coordinates --  surveyed coordinates

To remove the vertical bias's effect from the elevation,

(Meter)

RED ΔE,ΔN,ΔH ---> ∆ > 95% of NSSDA

Bias Treatment 
Summary

To remove the horizontal bias's effect from planemetric E,

To remove the horizontal bias's effect from planemetric N,

Project Name/Number:      PA Sandy LiDAR - Raw Point Cloud
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