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Stormwater Management Report — Index Page

Project Name: Proposed Industrial Redevelopment
Project Location: Borough of Wallington, Bergen County, New Jersey

The following table summarizes typical additional information that can be found throughout this
Stormwater Management Report, Appendices and Supplemental Reports as indicated.

Description Information Location of Information
Total Amount of Land Disturbed on Site +19.52 Acres Page #3
Acreage of Total Impervious Surfaces +21.08 Acres Full Buildout Page #3
Type of Basin Proposed N/A N/A
Runoff Quantity Reqs & Attenuation 2-, 10- and 100-Years Storms Page # 4
Water Quality Reqs & Method N/A — Less than 0.25 acres new impervious Page # 4
Groundwater Recharge Reqs & Method N/A — Impacted soil Page #5
Runoff Quantity Calculations HydroCAD Output Appendix # 01
Stormwater Conveyance System 25-year storm Appendix # 02
Groundwater Recharge Calculations N/A N/A
Water Quality Calculations N/A N/A
USGS, Soil Survey Location Map Online Mapping Appendix # 03
Existing, Proposed and Inlet Area Map Watershed Maps Appendix # 04
Operations and Maintenance Manual Operations and Maintenance Manual (Separate Document)
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LIMITATION: The sole purpose of this report and the associated services performed by Maser
Consulting P.A. (Maser Consulting) is to undertake a hydrologic assessment for the proposed
warehouse and office development in accordance with the scope of services set out in the contract
between Maser Consulting and Umdasch Real Estate USA, Ltd.

Maser Consulting derived the data in this report from a variety of sources. The sources are
identified at the time or times outlined in this report. The passage of time, manifestation of latent
conditions or impacts of future events may require further examination of the project and
subsequent data analysis, and re-evaluation of the data, findings, observations and conclusions
expressed in this report. Maser Consulting has prepared this report in accordance with the usual
care and thoroughness of the consulting profession, for the sole purpose of the project and by
reference to applicable standards, procedures and practices at the date of issue of this report. For
the reasons outlined above, however, no other warranty or guarantee, whether expressed or
implied, is made as to the data, observations and findings expressed in this report.

This report should be read in full and no excerpts are to be taken as representative of the findings.
No responsibility is accepted by Maser Consulting for use of any part of this report in any other
context.

This report has been prepared on behalf of, and for the exclusive use of Umdasch Real Estate
USA, Ltd., and is subject to, and issued in connection with, the provisions of the agreement
between Maser Consulting and Umdasch Real Estate USA, Ltd.
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INTRODUCTION:

This Stormwater Management Report for the proposed warehouse and office development located
at 520 Main Avenue in Wallington, New Jersey, has been prepared by Maser Consulting for
Umdasch Real Estate USA, Ltd. Maser Consulting performed a hydrological assessment for the
aforementioned property, also defined as Block 70.01, Lots 1.01, 1.02, 4.02 & 4.03 on the
Borough of Wallington Tax Maps. The site currently is 26.10 acres in size and is comprised of
several industrial buildings with appurtenant site improvements throughout and is primarily
paved. Under the current application, the applicant proposes to construct three new buildings for
warehousing and office with typical appurtenant site improvements, which will result in a total
disturbance of 19.52 acres. It is important to note that the impervious/gravel coverage on site will
be reduced in the proposed condition as compared to the existing condition. Below is a
breakdown of the impervious/gravel and pervious coverages on site for the existing and proposed
conditions.

Coverage Type Existing Conditions Proposed Conditions Difference
Impervious/Gravel 22.42 ac 21.08 ac -1.34 ac
Pervious 3.68 ac 5.02 ac +1.34 ac
Total 26.1 ac 26.1 ac -
PURPOSE:

This report assesses the hydrologic aspects and the stormwater drainage conditions as a result of
the proposed warehouse and office development, including building, parking and streets,
landscaping areas, stormwater management facilities, associated utilities, and related site
improvements.

The focus of the study is the identification of the existing drainage characteristics in comparison
to post-development conditions. Calculations documenting the design of the stormwater
management system are illustrated on the Site Plan drawing documents, prepared by Maser
Consulting.

METHOD:

Generally, the majority of the stormwater runoff from the site is collected by inlets throughout the
site and piped to the storm conveyance system in Main Avenue. Additionally, there is a small
portion of the site at the northern end that discharges via overland flow to Main Avenue and flows
down the steep road to the northeast. There is also a ridge line in the southern portion of the site
that separates the runoff in the southwest portion of the site which gets collected by on-site inlets
and piped toward Main Avenue further southwest than the other connection previously
mentioned. Therefore, the existing site is divided into three (3) watersheds based upon the
direction of surface runoff and available subsurface storm sewer information. However, since the
storm conveyance for the majority of the site and the small portion of overland flow to Main
Avenue ultimately discharge to the same point, only two (2) design points are studied. Existing
Watershed 1 consists of the majority of the site where stormwater runoff is collected and piped to
the conveyance system in Main Avenue, Existing Watershed 2 is the north portion of the site that
flows to Main Avenue via overland flow, and Existing Watershed 3 is the southwest portion of
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the site that is collected and piped to Main Avenue further to the southwest. The area, curve
number, and time of concentration for each existing watershed can be seen in the HydroCAD
output included in the Appendix.

Under proposed conditions, the site will generally mimic the existing drainage patterns with the
two design points. The overall decrease in impervious/gravel cover contributes to the reduction of
peak flows, which will be discussed later in the Stormwater Quantity section of this report. New
inlets and pipes, as well as some existing inlets and pipes, will be utilized to convey the
stormwater runoff adequately to the design points as a result of the proposed improvements. The
area, curve number, and time of concentration for each proposed watershed and sub-watershed
can be seen in the HydroCAD output included in the Appendix.

STORMWATER QUANTITY:
1.1 Stormwater Management

As mentioned above, peak flow attenuation of the stormwater runoff at each design point was
accomplished due to the decrease in impervious/gravel coverage from predevelopment to post-
development conditions. Full HydroCAD output calculations are provided in the appendix. The
results are summarized in the table below.

1.2 Grand Summary Table

Description 2 Year Storm 10 Year Storm 100 Year Storm
A. Existing Conditions
Watershed 1 (North/East) 55.30 cfs 86.23 cfs 146.37 cfs
Watershed 2 (Southwest) 11.99 cfs 20.11 cfs 35.86 cfs

B. Proposed Conditions
Watershed 1 (North/East) 54.46 cfs 85.68 cfs 146.24 cfs
Watershed 2 (Southwest) 11.93 cfs 20.01 cfs 35.69 cfs

According to §420-4.F(1)(c) in order to control stormwater runoff quantity impacts, the design
engineer has three options.

One of the options is to demonstrate through hydrologic and hydraulic analysis that for
stormwater leaving the site, post-construction runoff hydrographs for the 2-, 10-, and 100-year
storm events do not exceed, at any point in time, the preconstruction runoff hydrographs for the
same storm events. Hydrographs comparing the pre- and post-construction discharge for each
design point are included in the Appendix of this report demonstrating that this requirement is
met.

1.3 Conveyance System
Pipe sizing calculations have been performed using the Rational Method and 25-year design

storm for capacity verification. Calculations supporting pipe sizing, including profiles which
depict the hydraulic grade line are attached in the Appendix of this report.
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STORMWATER QUALITY:

As per Ordinance §320-4.G.(1), stormwater management measures shall only be required for
water quality control if an additional "4 acre of impervious surface is being proposed on a
development site. As this project proposes a reduction of impervious surfaces, stormwater quality
is not required for this site.

ANNUAL GROUNDWATER RECHARGE:

As per Ordinance §320-4.F(1)(b)[3], the groundwater recharge requirement does not apply to
projects with stormwater from areas of high pollutant loading or industrial stormwater exposed to
source material. Since the subject property is an existing contaminated industrial site, the
groundwater recharge requirement does not apply.

CONCLUSION & ATTACHMENTS:

As discussed above, water quantity mitigation is provided for all Watersheds for all storm events
studied in accordance with NJDEP regulations. Water quality treatment is not required for this
project as the impervious coverage decreases from predevelopment to post-development
conditions. Groundwater recharge is not required for this project as the site is contaminated. As
such, there should be no adverse impacts due to stormwater, on-site or off-site, as a result of the
proposed development. Included in the appendix of this report is the HydroCAD output for back-
up on both the existing and proposed conditions. Additionally, the Existing and Proposed
Drainage Area Maps, an Inlet Area Map and a Pipe Capacity Report are provided in the appendix
as well.

R:\Projects\2016116002631A4\Reports\Drainage\191108_Stormwater Report.docx
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.117 74 >75% Grass cover, Good, HSG C (5S)
0.504 80 >75% Grass cover, Good, HSG D (1S, 3S)
3.344 96 Gravel surface, HSG D (1S)
19.075 98 Paved parking, HSG D (1S, 3S, 5S)
2.374 70 Woods, Good, HSG C (1S, 5S)
0.683 79 Woods/grass comb., Good, HSG D (1S, 3S, 5S)
26.097 94 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method
Subcatchment1S: E1 Runoff Area=19.794 ac 74.70% Impervious Runoff Depth>2.88"

Flow Length=495" Tc=10.4 min CN=96 Runoff=53.29 cfs 4.756 af

Subcatchment3S: E2 Runoff Area=0.891 ac 51.63% Impervious Runoff Depth>2.21"
Flow Length=333"' Tc=8.2 min CN=89 Runoff=2.10 cfs 0.164 af

Subcatchment5S: E3 Runoff Area=5.412 ac  70.75% Impervious Runoff Depth>2.29"
Flow Length=897' Tc=11.4 min CN=90 Runoff=11.99 cfs 1.035 af

Link 2L: EDP1 Inflow=55.30 cfs 4.920 af
Primary=55.30 cfs 4.920 af

Link 6L: EDP2 Inflow=11.99 cfs 1.035 af
Primary=11.99 cfs 1.035 af

Total Runoff Area = 26.097 ac Runoff Volume = 5.955 af Average Runoff Depth = 2.74"
26.91% Pervious =7.022 ac  73.09% Impervious = 19.075 ac
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Summary for Subcatchment 1S: E1

Runoff = 53.29 cfs @ 12.14 hrs, Volume= 4.756 af, Depth> 2.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.34"

Area (ac) CN Description
14.786 98 Paved parking, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.428 79 Woods/grass comb., Good, HSG D
1.156 70 Woods, Good, HSG C
3.344 96 Gravel surface, HSG D

19.794 96 Weighted Average

5.008 25.30% Pervious Area
14.786 74.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 100 0.2200 0.21 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.34"
0.3 61 0.5578 3.73 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.2 17 0.1311 1.81 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 11 0.4031 3.17 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.3 85 0.0456 4.33 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.4 221 0.0166 2.62 Shallow Concentrated Flow,

Paved Kv=20.3 fps

10.4 495 Total
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191108_Umdasch-Wallington
Prepared by Maser Consulting PA

Type Il 24-hr 2-Year Rainfall=3.34"
Printed 11/8/2019
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Summary for Subcatchment 3S: E2
Runoff = 210cfs @ 12.12 hrs, Volume= 0.164 af, Depth> 2.21"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.34"
Area (ac) CN Description
0.460 98 Paved parking, HSG D
0.424 80 >75% Grass cover, Good, HSG D
0.007 79 Woods/grass comb., Good, HSG D
0.000 77 Woods, Good, HSG D
0.891 89 Weighted Average
0.431 48.37% Pervious Area
0.460 51.63% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.2 81 0.0270 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.34"
0.3 52 0.0231 3.09 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.7 200 0.0500 4.54 Shallow Concentrated Flow,
Paved Kv=20.3 fps
8.2 333 Total
Subcatchment 3S: E2
Hydrograph
333333333333333333333333
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Summary for Subcatchment 5S: E3

Runoff = 11.99 cfs @ 12.16 hrs, Volume= 1.035 af, Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.34"

Area (ac) CN Description
3.829 98 Paved parking, HSG D
0.117 74 >75% Grass cover, Good, HSG C
0.248 79 Woods/grass comb., Good, HSG D
1.218 70 Woods, Good, HSG C

5.412 90 Weighted Average

1.583 29.25% Pervious Area
3.829 70.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

52 96 0.6110 0.31 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.34"

0.1 16 0.4400 3.32 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.4 71 0.0423 3.31 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

0.4 60 0.0167 2.62 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.8 171 0.0059 1.56 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.2 126 0.0080 1.82 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.3 87 0.0576 4.87 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 216 0.0139 2.39 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.5 54 0.0065 1.64 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.4 897 Total
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Summary for Link 6L: EDP2

for 2-Year event

5.412 ac, 70.75% Impervious, Inflow Depth > 2.29"

Inflow Area
Inflow

1.035 af

11.99 cfs @ 12.16 hrs, Volume

0%, Lag= 0.0 min

= 1.035 af, Atten

11.99 cfs @ 12.16 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link 6L: EDP2

Hydrograph
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: E1 Runoff Area=19.794 ac  74.70% Impervious Runoff Depth>4.60"
Flow Length=495" Tc=10.4 min CN=96 Runoff=82.83 cfs 7.582 af

Subcatchment3S: E2 Runoff Area=0.891 ac 51.63% Impervious Runoff Depth>3.83"
Flow Length=333" Tc=8.2 min CN=89 Runoff=3.57 cfs 0.285 af

Subcatchment5S: E3 Runoff Area=5.412 ac  70.75% Impervious Runoff Depth>3.94"
Flow Length=897' Tc=11.4 min CN=90 Runoff=20.11 cfs 1.776 af

Link 2L: EDP1 Inflow=86.23 cfs 7.866 af
Primary=86.23 cfs 7.866 af

Link 6L: EDP2 Inflow=20.11 cfs 1.776 af
Primary=20.11 cfs 1.776 af

Total Runoff Area = 26.097 ac Runoff Volume = 9.642 af Average Runoff Depth = 4.43"
26.91% Pervious =7.022 ac  73.09% Impervious = 19.075 ac
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Summary for Subcatchment 1S: E1

Runoff = 82.83 cfs @ 12.14 hrs, Volume= 7.582 af, Depth> 4.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.07"

Area (ac) CN Description
14.786 98 Paved parking, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.428 79 Woods/grass comb., Good, HSG D
1.156 70 Woods, Good, HSG C
3.344 96 Gravel surface, HSG D

19.794 96 Weighted Average

5.008 25.30% Pervious Area
14.786 74.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 100 0.2200 0.21 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.34"
0.3 61 0.5578 3.73 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.2 17 0.1311 1.81 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 11 0.4031 3.17 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.3 85 0.0456 4.33 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.4 221 0.0166 2.62 Shallow Concentrated Flow,

Paved Kv=20.3 fps

10.4 495 Total
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Page 14

Runoff

Summary for Subcatchment 3S: E2

3.57cfs@ 12.11 hrs, Volume=

0.285 af, Depth> 3.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.07"

Area (ac) CN Description
0.460 98 Paved parking, HSG D
0.424 80 >75% Grass cover, Good, HSG D
0.007 79 Woods/grass comb., Good, HSG D
0.000 77 Woods, Good, HSG D
0.891 89 Weighted Average
0.431 48.37% Pervious Area
0.460 51.63% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.2 81 0.0270 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.34"
0.3 52 0.0231 3.09 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.7 200 0.0500 4.54 Shallow Concentrated Flow,
Paved Kv=20.3 fps
8.2 333 Total

Flow (cfs)

Subcatchment 3S: E2
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Summary for Subcatchment 5S: E3

Runoff = 2011 cfs @ 12.16 hrs, Volume= 1.776 af, Depth> 3.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.07"

Area (ac) CN Description
3.829 98 Paved parking, HSG D
0.117 74 >75% Grass cover, Good, HSG C
0.248 79 Woods/grass comb., Good, HSG D
1.218 70 Woods, Good, HSG C

5.412 90 Weighted Average

1.583 29.25% Pervious Area
3.829 70.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

52 96 0.6110 0.31 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.34"

0.1 16 0.4400 3.32 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.4 71 0.0423 3.31 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

0.4 60 0.0167 2.62 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.8 171 0.0059 1.56 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.2 126 0.0080 1.82 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.3 87 0.0576 4.87 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 216 0.0139 2.39 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.5 54 0.0065 1.64 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.4 897 Total
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Subcatchment 5S: E3
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Summary for Link 2L: EDP1

for 10-Year event

20.685 ac, 73.71% Impervious, Inflow Depth > 4.56"

Inflow Area
Inflow

7.866 af

86.23 cfs @ 12.14 hrs, Volume

= 0.0 min

= 0%, Lag

7.866 af, Atten

86.23 cfs @ 12.14 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link 2L: EDP1
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Summary for Link 6L: EDP2

for 10-Year event

5.412 ac, 70.75% Impervious, Inflow Depth > 3.94"

Inflow Area
Inflow

1.776 af

20.11 cfs@ 12.16 hrs, Volume

0%, Lag= 0.0 min

= 1.776 af, Atten

20.11 cfs@ 12.16 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link 6L: EDP2
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: E1 Runoff Area=19.794 ac  74.70% Impervious Runoff Depth>7.98"
Flow Length=495' Tc=10.4 min CN=96 Runoff=140.25 cfs 13.163 af

Subcatchment3S: E2 Runoff Area=0.891 ac 51.63% Impervious Runoff Depth>7.14"
Flow Length=333"' Tc=8.2 min CN=89 Runoff=6.42 cfs 0.530 af

Subcatchment5S: E3 Runoff Area=5.412 ac  70.75% Impervious Runoff Depth>7.26"
Flow Length=897' Tc=11.4 min CN=90 Runoff=35.86 cfs 3.273 af

Link 2L: EDP1 Inflow=146.37 cfs 13.693 af
Primary=146.37 cfs 13.693 af

Link 6L: EDP2 Inflow=35.86 cfs 3.273 af
Primary=35.86 cfs 3.273 af

Total Runoff Area = 26.097 ac Runoff Volume = 16.966 af Average Runoff Depth =7.80"
26.91% Pervious =7.022 ac  73.09% Impervious = 19.075 ac
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Summary for Subcatchment 1S: E1

Runoff = 140.25cfs @ 12.14 hrs, Volume= 13.163 af, Depth> 7.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=8.47"

Area (ac) CN Description
14.786 98 Paved parking, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.428 79 Woods/grass comb., Good, HSG D
1.156 70 Woods, Good, HSG C
3.344 96 Gravel surface, HSG D

19.794 96 Weighted Average

5.008 25.30% Pervious Area
14.786 74.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 100 0.2200 0.21 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.34"
0.3 61 0.5578 3.73 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.2 17 0.1311 1.81 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.1 11 0.4031 3.17 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
0.3 85 0.0456 4.33 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.4 221 0.0166 2.62 Shallow Concentrated Flow,

Paved Kv=20.3 fps

10.4 495 Total
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Summary for Subcatchment 3S: E2

Runoff

6.42cfs @ 12.11 hrs, Volume=

0.530 af, Depth> 7.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=8.47"

Area (ac) CN Description
0.460 98 Paved parking, HSG D
0.424 80 >75% Grass cover, Good, HSG D
0.007 79 Woods/grass comb., Good, HSG D
0.000 77 Woods, Good, HSG D
0.891 89 Weighted Average
0.431 48.37% Pervious Area
0.460 51.63% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.2 81 0.0270 0.19 Sheet Flow,
Grass: Short n=0.150 P2=3.34"
0.3 52 0.0231 3.09 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.7 200 0.0500 4.54 Shallow Concentrated Flow,
Paved Kv=20.3 fps
8.2 333 Total
Subcatchment 3S: E2
Hydrograph
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Summary for Subcatchment 5S: E3

Runoff = 35.86 cfs @ 12.15 hrs, Volume= 3.273 af, Depth> 7.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=8.47"

Area (ac) CN Description
3.829 98 Paved parking, HSG D
0.117 74 >75% Grass cover, Good, HSG C
0.248 79 Woods/grass comb., Good, HSG D
1.218 70 Woods, Good, HSG C

5.412 90 Weighted Average

1.583 29.25% Pervious Area
3.829 70.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

52 96 0.6110 0.31 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.34"

0.1 16 0.4400 3.32 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.4 71 0.0423 3.31 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

0.4 60 0.0167 2.62 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.8 171 0.0059 1.56 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.2 126 0.0080 1.82 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.3 87 0.0576 4.87 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 216 0.0139 2.39 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.5 54 0.0065 1.64 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.4 897 Total



=8.47"

Type Il 24-hr 100-Year Rainfall

gton

Prepared by Maser Consulting PA

191108 _Umdasch-Wallin

Printed 11/8/2019

Page 24

HydroCAD® 10.00-22 s/n 08443 © 2018 HydroCAD Software Solutions LLC

Subcatchment 5S: E3

Hydrograph
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Summary for Link 6L: EDP2

for 100-Year event

5.412 ac, 70.75% Impervious, Inflow Depth > 7.26"

Inflow Area
Inflow

3.273 af

35.86 cfs @ 12.15 hrs, Volume

= 0.0 min

= 0%, Lag

3.273 af, Atten

35.86 cfs @ 12.15 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link 6L: EDP2

Hydrograph
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.580 74 >75% Grass cover, Good, HSG C (7S, 11S)

2.343 80 >75% Grass cover, Good, HSG D (7S, 9S, 11S)
21.085 98 Paved parking, HSG D (7S, 9S, 11S)

1.757 70 Woods, Good, HSG C (7S, 11S)

0.332 79 Woods/grass comb., Good, HSG D (7S, 11S)
26.097 94 TOTAL AREA
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Page 3
Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method
Subcatchment7S: P1 Runoff Area=20.449 ac 84.63% Impervious Runoff Depth>2.78"

Flow Length=105" Tc=10.3 min CN=95 Runoff=53.99 cfs 4.734 af

Subcatchment9S: P2 Runoff Area=0.262 ac 15.27% Impervious Runoff Depth>1.72"
Flow Length=127"' Tc=8.2 min CN=83 Runoff=0.48 cfs 0.038 af

Subcatchment11S: P3 Runoff Area=5.386 ac 69.44% Impervious Runoff Depth>2.29"
Flow Length=897' Tc=11.4 min CN=90 Runoff=11.93 cfs 1.030 af

Link 8L: PDP1 Inflow=54.46 cfs 4.772 af
Primary=54.46 cfs 4.772 af

Link12L: PDP2 Inflow=11.93 cfs 1.030 af
Primary=11.93 cfs 1.030 af

Total Runoff Area = 26.097 ac Runoff Volume = 5.802 af Average Runoff Depth = 2.67"
19.21% Pervious = 5.012ac  80.79% Impervious = 21.085 ac
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Type Il 24-hr 2-Year Rainfall=3.34"
Printed 11/8/2019

HydroCAD® 10.00-22 s/n 08443 © 2018 HydroCAD Software Solutions LLC Page 4
Summary for Subcatchment 7S: P1
Runoff = 53.99 cfs @ 12.14 hrs, Volume= 4.734 af, Depth> 2.78"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.34"
Area (ac) CN Description
17.305 98 Paved parking, HSG D
0.000 96 Gravel surface, HSG D
0.474 74  >75% Grass cover, Good, HSG C
1.865 80 >75% Grass cover, Good, HSG D
0.194 79 Woods/grass comb., Good, HSG D
0.611 70 Woods, Good, HSG C
20.449 95 Weighted Average
3.144 15.37% Pervious Area
17.305 84.63% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.3 100 0.0166 0.16 Sheet Flow,
Grass: Short n=0.150 P2=3.34"
0.0 5 0.0165 2.07 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
10.3 105 Total
Subcatchment 7S: P1
Hydrograph
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Summary for Subcatchment 9S: P2

Runoff = 0.48 cfs @ 12.12 hrs, Volume= 0.038 af, Depth> 1.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.34"

Area (ac) CN Description

0.040 98 Paved parking, HSG D
0.222 80 >75% Grass cover, Good, HSG D

0.262 83 Weighted Average

0.222 84.73% Pervious Area
0.040 15.27% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 88 0.0235 0.18 Sheet Flow,
Grass: Short n=0.150 P2=3.34"
0.1 39 0.2820 8.55 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

8.2 127 Total

Subcatchment 9S: P2

Hydrograph
| Typetn 24hp-od
{1 Z-Year Rainfau-;’o 34"‘
"1 | Runoff Area=0.262 ac
35 | Runoff Volume=0.038 af
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os| | CN=83
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Summary for Subcatchment 11S: P3

Runoff = 11.93 cfs @ 12.16 hrs, Volume= 1.030 af, Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.34"

Area (ac) CN Description

3.740 98 Paved parking, HSG D

0.000 96 Gravel surface, HSG D

0.106 74 >75% Grass cover, Good, HSG C
0.256 80 >75% Grass cover, Good, HSG D
0.138 79 Woods/grass comb., Good, HSG D
1.146 70 Woods, Good, HSG C

5.386 90 Weighted Average

1.646 30.56% Pervious Area
3.740 69.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

52 96 0.6110 0.31 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.34"

0.1 16 0.4400 3.32 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.4 71 0.0423 3.31 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

0.4 60 0.0167 2.62 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.8 171 0.0059 1.56 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.2 126 0.0080 1.82 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.3 87 0.0576 4.87 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 216 0.0139 2.39 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.5 54 0.0065 1.64 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.4 897 Total
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Subcatchment 11S: P3
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment7S: P1 Runoff Area=20.449 ac 84.63% Impervious Runoff Depth>4.48"
Flow Length=105" Tc=10.3 min CN=95 Runoff=84.81 cfs 7.640 af

Subcatchment9S: P2 Runoff Area=0.262 ac 15.27% Impervious Runoff Depth>3.23"
Flow Length=127" Tc=8.2 min CN=83 Runoff=0.91 cfs 0.071 af

Subcatchment11S: P3 Runoff Area=5.386 ac 69.44% Impervious Runoff Depth>3.94"
Flow Length=897' Tc=11.4 min CN=90 Runoff=20.01 cfs 1.767 af

Link 8L: PDP1 Inflow=85.68 cfs 7.710 af
Primary=85.68 cfs 7.710 af

Link12L: PDP2 Inflow=20.01 cfs 1.767 af
Primary=20.01 cfs 1.767 af

Total Runoff Area = 26.097 ac Runoff Volume = 9.477 af Average Runoff Depth = 4.36"
19.21% Pervious = 5.012ac  80.79% Impervious = 21.085 ac



191108_Umdasch-Wallington Type Ill 24-hr 10-Year Rainfall=5.07"

Prepared by Maser Consulting PA Printed 11/8/2019
HydroCAD® 10.00-22 s/n 08443 © 2018 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment 7S: P1

Runoff = 84.81cfs @ 12.14 hrs, Volume= 7.640 af, Depth> 4.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.07"

Area (ac) CN

Description

17.305 98

Paved parking, HSG D

0.000 96 Gravel surface, HSG D
0.474 74  >75% Grass cover, Good, HSG C
1.865 80 >75% Grass cover, Good, HSG D
0.194 79 Woods/grass comb., Good, HSG D
0.611 70 Woods, Good, HSG C
20.449 95 Weighted Average
3.144 15.37% Pervious Area
17.305 84.63% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.3 100 0.0166 0.16 Sheet Flow,

Grass: Short n=0.150 P2=3.34"

0.0 5 0.0165 2.07 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

10.3 105 Total

Subcatchment 7S: P1

Hydrograph
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Summary for Subcatchment 9S: P2

Runoff = 091cfs@ 12.12 hrs, Volume= 0.071 af, Depth> 3.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.07"

Area (ac) CN Description

0.040 98 Paved parking, HSG D
0.222 80 >75% Grass cover, Good, HSG D

0.262 83 Weighted Average

0.222 84.73% Pervious Area
0.040 15.27% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 88 0.0235 0.18 Sheet Flow,
Grass: Short n=0.150 P2=3.34"
0.1 39 0.2820 8.55 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

8.2 127 Total

Subcatchment 9S: P2

| Runoff Area=0.262 ac
| Runoff Volume=0.071
| Runoff Depth>3.23"

Flow (cfs)

Flow Length=127"

LI L -------------------|---’----|/----|'----|/----|’----|/----|'----|/----|’----|'----|/----|/----|/----|'----|/----|
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



191108_Umdasch-Wallington Type Ill 24-hr 10-Year Rainfall=5.07"

Prepared by Maser Consulting PA Printed 11/8/2019
HydroCAD® 10.00-22 s/n 08443 © 2018 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment 11S: P3

Runoff = 20.01 cfs @ 12.16 hrs, Volume= 1.767 af, Depth> 3.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.07"

Area (ac) CN Description

3.740 98 Paved parking, HSG D

0.000 96 Gravel surface, HSG D

0.106 74 >75% Grass cover, Good, HSG C
0.256 80 >75% Grass cover, Good, HSG D
0.138 79 Woods/grass comb., Good, HSG D
1.146 70 Woods, Good, HSG C

5.386 90 Weighted Average

1.646 30.56% Pervious Area
3.740 69.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

52 96 0.6110 0.31 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.34"

0.1 16 0.4400 3.32 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.4 71 0.0423 3.31 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

0.4 60 0.0167 2.62 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.8 171 0.0059 1.56 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.2 126 0.0080 1.82 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.3 87 0.0576 4.87 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 216 0.0139 2.39 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.5 54 0.0065 1.64 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.4 897 Total
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Summary for Link 8L: PDP1

for 10-Year event

20.711 ac, 83.75% Impervious, Inflow Depth > 4.47"

Inflow Area
Inflow

7.710 af

85.68 cfs @ 12.14 hrs, Volume

0%, Lag= 0.0 min

= 7.710 af, Atten

85.68 cfs @ 12.14 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link 8L: PDP1
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Summary for Link 12L: PDP2

for 10-Year event

5.386 ac, 69.44% Impervious, Inflow Depth > 3.94"

Inflow Area
Inflow

1.767 af

20.01 cfs@ 12.16 hrs, Volume

0%, Lag= 0.0 min

= 1.767 af, Atten

20.01 cfs@ 12.16 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link 12L: PDP2

Hydrograph
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment7S: P1 Runoff Area=20.449 ac 84.63% Impervious Runoff Depth>7.86"
Flow Length=105" Tc=10.3 min CN=95 Runoff=144.55 cfs 13.394 af

Subcatchment9S: P2 Runoff Area=0.262 ac 15.27% Impervious Runoff Depth>6.42"
Flow Length=127" Tc=8.2 min CN=83 Runoff=1.75 cfs 0.140 af

Subcatchment11S: P3 Runoff Area=5.386 ac 69.44% Impervious Runoff Depth>7.26"
Flow Length=897' Tc=11.4 min CN=90 Runoff=35.69 cfs 3.258 af

Link 8L: PDP1 Inflow=146.24 cfs 13.534 af
Primary=146.24 cfs 13.534 af

Link12L: PDP2 Inflow=35.69 cfs 3.258 af
Primary=35.69 cfs 3.258 af

Total Runoff Area = 26.097 ac Runoff Volume = 16.791 af Average Runoff Depth = 7.72"
19.21% Pervious = 5.012ac  80.79% Impervious = 21.085 ac
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Summary for Subcatchment 7S: P1

Runoff = 14455 cfs @ 12.14 hrs, Volume=

13.394 af, Depth> 7.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type lll 24-hr 100-Year Rainfall=8.47"

Area (ac) CN Description
17.305 98 Paved parking, HSG D
0.000 96 Gravel surface, HSG D
0.474 74 >75% Grass cover, Good, HSG C
1.865 80 >75% Grass cover, Good, HSG D
0.194 79 Woods/grass comb., Good, HSG D
0.611 70 Woods, Good, HSG C
20.449 95 Weighted Average
3.144 15.37% Pervious Area
17.305 84.63% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.3 100 0.0166 0.16 Sheet Flow,
Grass: Short n=0.150 P2=3.34"
0.0 5 0.0165 2.07 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
10.3 105 Total
Subcatchment 7S: P1
Hydrograph
160’/13 l l l l l l o i - i i i if"if"i"i"f
1507/\ I I I I \777:774774\r77
140 l l A R R S R S
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w]| | Runoff Volume=13.394af |
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Summary for Subcatchment 9S: P2

Runoff = 1.75cfs @ 12.11 hrs, Volume= 0.140 af, Depth> 6.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=8.47"

Area (ac) CN Description

0.040 98 Paved parking, HSG D
0.222 80 >75% Grass cover, Good, HSG D

0.262 83 Weighted Average

0.222 84.73% Pervious Area
0.040 15.27% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.1 88 0.0235 0.18 Sheet Flow,
Grass: Short n=0.150 P2=3.34"
0.1 39 0.2820 8.55 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

8.2 127 Total

Subcatchment 9S: P2
Hydrograph

| |
Type Il 24-hr
1%00:-Y§ea:r Rai:nf;alli=8:.4':’l"
Runoff Area=0.262 ac
Runoff Volume=0.140 af

| Runoff Depth>6.42"

Flow (cfs)
i

Flow Length=127"
Tc=8.2 min

Time (hours)
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Summary for Subcatchment 11S: P3

Runoff = 35.69 cfs @ 12.15 hrs, Volume= 3.258 af, Depth> 7.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=8.47"

Area (ac) CN Description

3.740 98 Paved parking, HSG D

0.000 96 Gravel surface, HSG D

0.106 74 >75% Grass cover, Good, HSG C
0.256 80 >75% Grass cover, Good, HSG D
0.138 79 Woods/grass comb., Good, HSG D
1.146 70 Woods, Good, HSG C

5.386 90 Weighted Average

1.646 30.56% Pervious Area
3.740 69.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

52 96 0.6110 0.31 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.34"

0.1 16 0.4400 3.32 Shallow Concentrated Flow,
Woodland Kv=5.0 fps

0.4 71 0.0423 3.31 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

0.4 60 0.0167 2.62 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.8 171 0.0059 1.56 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.2 126 0.0080 1.82 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.3 87 0.0576 4.87 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.5 216 0.0139 2.39 Shallow Concentrated Flow,
Paved Kv=20.3 fps

0.5 54 0.0065 1.64 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.4 897 Total
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Subcatchment 11S: P3

Hydrograph
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Summary for Link 12L: PDP2

for 100-Year event

5.386 ac, 69.44% Impervious, Inflow Depth > 7.26"

Inflow Area
Inflow

3.258 af

35.69 cfs @ 12.15 hrs, Volume

= 0.0 min

= 0%, Lag

3.258 af, Atten

35.69 cfs @ 12.15 hrs, Volume

Primary

Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Primary outflow

Link 12L: PDP2
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Primary Comparison

Time Link 2L Link 8L Time Link 2L Link 8L
(hours) (cfs) (cfs) (hours) (cfs) (cfs)
0.00 0.00 0.00 13.00 5.95 5.89
0.25 0.00 0.00 13.25 4.84 4.80
0.50 0.00 0.00 13.50 4.40 4.37
0.75 0.00 0.00 13.75 4.00 3.97
1.00 0.00 0.00 14.00 3.59 3.57
1.25 0.00 0.00 14.25 3.27 3.25
1.50 0.00 0.00 14.50 3.07 3.05
1.75 0.00 0.00 14.75 2.88 2.86
2.00 0.00 0.00 15.00 2.68 2.67
2.25 0.00 0.00 15.25 2.49 2.47
2.50 0.00 0.00 15.50 2.29 2.28
2.75 0.01 0.00 15.75 2.10 2.08
3.00 0.05 0.00 16.00 1.90 1.89
3.25 0.08 0.01 16.25 1.75 1.74
3.50 0.1 0.03 16.50 1.66 1.65
3.75 0.15 0.06 16.75 1.58 1.57
4.00 0.18 0.10 17.00 1.49 1.48
4.25 0.22 0.13 17.25 1.40 1.40
4.50 0.25 0.16 17.50 1.32 1.31
4.75 0.29 0.20 17.75 1.23 1.23
5.00 0.33 0.23 18.00 1.15 1.14
5.25 0.37 0.27 18.25 1.09 1.08
5.50 0.40 0.31 18.50 1.06 1.05
5.75 0.44 0.34 18.75 1.03 1.03
6.00 0.48 0.38 19.00 1.01 1.00
6.25 0.53 0.43 19.25 0.98 0.98
6.50 0.60 0.49 19.50 0.96 0.95
6.75 0.67 0.56 19.75 0.93 0.93
7.00 0.75 0.63 20.00 0.91 0.90
7.25 0.83 0.71 20.25 0.88 0.88
7.50 0.92 0.79 20.50 0.86 0.86
7.75 1.01 0.87 20.75 0.84 0.84
8.00 1.10 0.96 21.00 0.83 0.82
8.25 1.22 1.08 21.25 0.81 0.80
8.50 1.39 1.24 21.50 0.79 0.78
8.75 1.57 1.41 21.75 0.77 0.76
9.00 1.76 1.60 22.00 0.75 0.75
9.25 1.96 1.79 22.25 0.73 0.73
9.50 2.16 1.99 22.50 0.71 0.71
9.75 2.37 2.19 22.75 0.69 0.69
10.00 2.58 2.40 23.00 0.67 0.67
10.25 2.87 2.68 23.25 0.65 0.65
10.50 3.26 3.07 23.50 0.63 0.63
10.75 3.67 3.48 23.75 0.61 0.61
11.00 4.09 3.89 24.00 0.59 0.59
11.25 4.93 4.71
11.50 6.39 6.14
11.75 12.82 12.43
12.00 29.52 28.87
12.25 39.57 38.93
12.50 17.72 17.50
12.75 7.91 7.82
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Primary Comparison

Time Link 2L Link 8L Time Link 2L Link 8L
(hours) (cfs) (cfs) (hours) (cfs) (cfs)
0.00 0.00 0.00 13.00 9.16 9.12
0.25 0.00 0.00 13.25 7.45 7.43
0.50 0.00 0.00 13.50 6.77 6.75
0.75 0.00 0.00 13.75 6.15 6.13
1.00 0.00 0.00 14.00 5.52 5.51
1.25 0.00 0.00 14.25 5.03 5.01
1.50 0.00 0.00 14.50 4,72 4.70
1.75 0.00 0.00 14.75 442 4.41
2.00 0.05 0.00 15.00 412 4.11
2.25 0.10 0.01 15.25 3.82 3.81
2.50 0.16 0.06 15.50 3.52 3.51
2.75 0.22 0.11 15.75 3.22 3.21
3.00 0.28 0.17 16.00 2.92 2.91
3.25 0.34 0.22 16.25 2.68 2.68
3.50 0.40 0.28 16.50 2.55 2.54
3.75 0.46 0.34 16.75 242 2.41
4.00 0.52 0.40 17.00 2.28 2.28
4.25 0.59 0.46 17.25 2.15 2.15
4.50 0.65 0.52 17.50 2.02 2.02
4.75 0.71 0.58 17.75 1.89 1.89
5.00 0.77 0.64 18.00 1.76 1.76
5.25 0.83 0.70 18.25 1.67 1.66
5.50 0.89 0.76 18.50 1.62 1.62
5.75 0.96 0.82 18.75 1.58 1.58
6.00 1.02 0.88 19.00 1.55 1.54
6.25 1.10 0.97 19.25 1.51 1.50
6.50 1.22 1.08 19.50 1.47 1.46
6.75 1.35 1.20 19.75 1.43 1.43
7.00 1.48 1.33 20.00 1.39 1.39
7.25 1.61 1.46 20.25 1.35 1.35
7.50 1.75 1.60 20.50 1.32 1.32
7.75 1.89 1.73 20.75 1.29 1.29
8.00 2.03 1.88 21.00 1.26 1.26
8.25 2.23 2.07 21.25 1.24 1.23
8.50 2.51 2.35 21.50 1.21 1.20
8.75 2.81 2.63 21.75 1.18 1.17
9.00 3.1 2.93 22.00 1.15 1.14
9.25 3.42 3.24 22.25 1.12 1.12
9.50 3.73 3.55 22.50 1.09 1.09
9.75 4.05 3.87 22.75 1.06 1.06
10.00 4.37 4.19 23.00 1.03 1.03
10.25 4.81 4.63 23.25 1.00 1.00
10.50 543 5.25 23.50 0.97 0.97
10.75 6.06 5.88 23.75 0.94 0.94
11.00 6.71 6.53 24.00 0.91 0.91
11.25 8.01 7.82
11.50 10.32 10.10
11.75 20.50 20.18
12.00 46.52 46.02
12.25 61.40 60.89
12.50 27.35 2717
12.75 12.19 12.12
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Primary Comparison

Time Link 2L Link 8L Time Link 2L Link 8L
(hours) (cfs) (cfs) (hours) (cfs) (cfs)
0.00 0.00 0.00 13.00 15.42 15.40
0.25 0.00 0.00 13.25 12.55 12.53
0.50 0.00 0.00 13.50 11.40 11.39
0.75 0.00 0.00 13.75 10.34 10.34
1.00 0.00 0.00 14.00 9.29 9.29
1.25 0.07 0.00 14.25 8.45 8.45
1.50 0.22 0.06 14.50 7.93 7.93
1.75 0.35 0.18 14.75 7.43 7.42
2.00 0.46 0.29 15.00 6.92 6.92
2.25 0.57 0.40 15.25 6.42 6.41
2.50 0.69 0.51 15.50 5.91 5.91
2.75 0.80 0.63 15.75 5.40 5.40
3.00 0.92 0.74 16.00 4.90 4.90
3.25 1.03 0.85 16.25 4.51 4.50
3.50 1.14 0.96 16.50 4.28 4.28
3.75 1.25 1.07 16.75 4.06 4.06
4.00 1.36 1.18 17.00 3.84 3.84
4.25 1.47 1.29 17.25 3.62 3.62
4.50 1.57 1.40 17.50 3.40 3.40
4.75 1.68 1.50 17.75 3.18 3.18
5.00 1.78 1.61 18.00 2.96 2.96
5.25 1.88 1.71 18.25 2.80 2.80
5.50 1.97 1.81 18.50 2.73 2.73
5.75 2.07 1.91 18.75 2.66 2.66
6.00 217 2.01 19.00 2.60 2.60
6.25 2.31 2.15 19.25 2.53 2.53
6.50 2.52 2.37 19.50 2.46 2.46
6.75 2.75 2.59 19.75 2.40 2.40
7.00 2.97 2.81 20.00 2.33 2.33
7.25 3.21 3.04 20.25 2.27 2.27
7.50 3.44 3.28 20.50 2.22 2.22
7.75 3.67 3.52 20.75 217 217
8.00 3.91 3.76 21.00 212 212
8.25 4.25 4.09 21.25 2.07 2.07
8.50 4.74 4.58 21.50 2.02 2.02
8.75 5.25 5.09 21.75 1.97 1.97
9.00 5.76 5.60 22.00 1.92 1.93
9.25 6.28 6.12 22.25 1.88 1.88
9.50 6.80 6.64 22.50 1.83 1.83
9.75 7.32 717 22.75 1.78 1.78
10.00 7.85 7.70 23.00 1.73 1.73
10.25 8.59 8.44 23.25 1.68 1.68
10.50 9.63 9.49 23.50 1.63 1.63
10.75 10.69 10.55 23.75 1.58 1.58
11.00 11.77 11.63 24.00 1.53 1.53
11.25 13.99 13.85
11.50 17.91 17.76
11.75 35.37 35.18
12.00 79.48 79.22
12.25 103.90 103.52
12.50 46.12 45.98
12.75 20.53 20.48
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Primary Comparison

Time Link 6L Link 12L Time Link 6L Link 12L
(hours) (cfs) (cfs) (hours) (cfs) (cfs)
0.00 0.00 0.00 13.00 1.45 1.44
0.25 0.00 0.00 13.25 1.17 1.17
0.50 0.00 0.00 13.50 1.07 1.06
0.75 0.00 0.00 13.75 0.97 0.97
1.00 0.00 0.00 14.00 0.88 0.87
1.25 0.00 0.00 14.25 0.80 0.79
1.50 0.00 0.00 14.50 0.75 0.75
1.75 0.00 0.00 14.75 0.70 0.70
2.00 0.00 0.00 15.00 0.66 0.65
2.25 0.00 0.00 15.25 0.61 0.61
2.50 0.00 0.00 15.50 0.56 0.56
2.75 0.00 0.00 15.75 0.52 0.51
3.00 0.00 0.00 16.00 0.47 0.47
3.25 0.00 0.00 16.25 0.43 0.43
3.50 0.00 0.00 16.50 0.41 0.41
3.75 0.00 0.00 16.75 0.39 0.39
4.00 0.00 0.00 17.00 0.37 0.36
4.25 0.00 0.00 17.25 0.35 0.34
4.50 0.00 0.00 17.50 0.33 0.32
4.75 0.00 0.00 17.75 0.30 0.30
5.00 0.00 0.00 18.00 0.28 0.28
5.25 0.00 0.00 18.25 0.27 0.27
5.50 0.00 0.00 18.50 0.26 0.26
5.75 0.00 0.00 18.75 0.25 0.25
6.00 0.00 0.00 19.00 0.25 0.25
6.25 0.01 0.01 19.25 0.24 0.24
6.50 0.02 0.02 19.50 0.24 0.24
6.75 0.03 0.03 19.75 0.23 0.23
7.00 0.04 0.04 20.00 0.22 0.22
7.25 0.05 0.05 20.25 0.22 0.22
7.50 0.07 0.07 20.50 0.21 0.21
7.75 0.08 0.08 20.75 0.21 0.21
8.00 0.10 0.10 21.00 0.20 0.20
8.25 0.12 0.12 21.25 0.20 0.20
8.50 0.15 0.15 21.50 0.19 0.19
8.75 0.18 0.18 21.75 0.19 0.19
9.00 0.21 0.21 22.00 0.19 0.18
9.25 0.25 0.25 22.25 0.18 0.18
9.50 0.29 0.29 22.50 0.18 0.18
9.75 0.33 0.33 22.75 0.17 0.17
10.00 0.38 0.38 23.00 0.17 0.17
10.25 0.44 0.44 23.25 0.16 0.16
10.50 0.52 0.52 23.50 0.16 0.16
10.75 0.61 0.61 23.75 0.15 0.15
11.00 0.71 0.70 24.00 0.15 0.15
11.25 0.87 0.87
11.50 1.18 1.17
11.75 2.37 2.36
12.00 5.87 5.84
12.25 9.50 9.45
12.50 443 4.41
12.75 1.96 1.95




191108_Umdasch-Wallington Type Ill 24-hr 10-Year Rainfall=5.07"

Prepared by Maser Consulting PA Printed 11/8/2019
HydroCAD® 10.00-22 s/n 08443 © 2018 HydroCAD Software Solutions LLC

Primary Comparison

Time Link 6L Link 12L Time Link 6L Link 12L
(hours) (cfs) (cfs) (hours) (cfs) (cfs)
0.00 0.00 0.00 13.00 2.33 2.32
0.25 0.00 0.00 13.25 1.88 1.87
0.50 0.00 0.00 13.50 1.71 1.70
0.75 0.00 0.00 13.75 1.55 1.55
1.00 0.00 0.00 14.00 1.40 1.39
1.25 0.00 0.00 14.25 1.27 1.26
1.50 0.00 0.00 14.50 1.19 1.19
1.75 0.00 0.00 14.75 1.12 1.11
2.00 0.00 0.00 15.00 1.04 1.04
2.25 0.00 0.00 15.25 0.97 0.96
2.50 0.00 0.00 15.50 0.89 0.89
2.75 0.00 0.00 15.75 0.82 0.81
3.00 0.00 0.00 16.00 0.74 0.74
3.25 0.00 0.00 16.25 0.68 0.68
3.50 0.00 0.00 16.50 0.65 0.64
3.75 0.00 0.00 16.75 0.61 0.61
4.00 0.00 0.00 17.00 0.58 0.58
4.25 0.00 0.00 17.25 0.55 0.54
4.50 0.01 0.01 17.50 0.51 0.51
4.75 0.02 0.02 17.75 0.48 0.48
5.00 0.03 0.03 18.00 0.45 0.45
5.25 0.05 0.05 18.25 0.42 0.42
5.50 0.06 0.06 18.50 0.41 0.41
5.75 0.07 0.07 18.75 0.40 0.40
6.00 0.09 0.09 19.00 0.39 0.39
6.25 0.10 0.10 19.25 0.38 0.38
6.50 0.12 0.12 19.50 0.37 0.37
6.75 0.14 0.14 19.75 0.36 0.36
7.00 0.17 0.17 20.00 0.35 0.35
7.25 0.19 0.19 20.25 0.34 0.34
7.50 0.22 0.22 20.50 0.34 0.33
7.75 0.25 0.25 20.75 0.33 0.33
8.00 0.28 0.28 21.00 0.32 0.32
8.25 0.32 0.32 21.25 0.31 0.31
8.50 0.38 0.38 21.50 0.31 0.31
8.75 0.44 0.44 21.75 0.30 0.30
9.00 0.51 0.50 22.00 0.29 0.29
9.25 0.58 0.57 22.25 0.28 0.28
9.50 0.65 0.65 22.50 0.28 0.28
9.75 0.73 0.72 22.75 0.27 0.27
10.00 0.81 0.80 23.00 0.26 0.26
10.25 0.91 0.91 23.25 0.25 0.25
10.50 1.05 1.05 23.50 0.25 0.25
10.75 1.21 1.20 23.75 0.24 0.24
11.00 1.37 1.36 24.00 0.23 0.23
11.25 1.66 1.65
11.50 2.18 217
11.75 4.29 4.27
12.00 10.17 10.12
12.25 15.74 15.67
12.50 7.20 7.16
12.75 3.16 3.15
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Primary Comparison

Time Link 6L Link 12L Time Link 6L Link 12L
(hours) (cfs) (cfs) (hours) (cfs) (cfs)
0.00 0.00 0.00 13.00 4.03 4.01
0.25 0.00 0.00 13.25 3.25 3.24
0.50 0.00 0.00 13.50 2.95 293
0.75 0.00 0.00 13.75 2.68 2.67
1.00 0.00 0.00 14.00 2.41 2.40
1.25 0.00 0.00 14.25 2.19 2.18
1.50 0.00 0.00 14.50 2.05 2.04
1.75 0.00 0.00 14.75 1.92 1.91
2.00 0.00 0.00 15.00 1.79 1.78
2.25 0.00 0.00 15.25 1.66 1.65
2.50 0.00 0.00 15.50 1.53 1.53
2.75 0.00 0.00 15.75 1.40 1.40
3.00 0.02 0.02 16.00 1.27 1.27
3.25 0.04 0.04 16.25 1.17 1.16
3.50 0.06 0.06 16.50 1.11 1.10
3.75 0.09 0.09 16.75 1.05 1.05
4.00 0.11 0.11 17.00 0.99 0.99
4.25 0.14 0.14 17.25 0.94 0.93
4.50 0.16 0.16 17.50 0.88 0.88
4.75 0.19 0.18 17.75 0.82 0.82
5.00 0.21 0.21 18.00 0.77 0.76
5.25 0.24 0.24 18.25 0.72 0.72
5.50 0.26 0.26 18.50 0.71 0.70
5.75 0.29 0.29 18.75 0.69 0.69
6.00 0.31 0.31 19.00 0.67 0.67
6.25 0.35 0.35 19.25 0.65 0.65
6.50 0.39 0.39 19.50 0.64 0.63
6.75 0.44 0.44 19.75 0.62 0.62
7.00 0.50 0.49 20.00 0.60 0.60
7.25 0.55 0.55 20.25 0.59 0.59
7.50 0.61 0.60 20.50 0.58 0.57
7.75 0.67 0.66 20.75 0.56 0.56
8.00 0.73 0.72 21.00 0.55 0.55
8.25 0.81 0.80 21.25 0.54 0.53
8.50 0.92 0.91 21.50 0.52 0.52
8.75 1.04 1.04 21.75 0.51 0.51
9.00 1.17 1.16 22.00 0.50 0.50
9.25 1.30 1.29 22.25 0.49 0.48
9.50 1.43 1.43 22.50 0.47 0.47
9.75 1.57 1.56 22.75 0.46 0.46
10.00 1.71 1.70 23.00 0.45 0.45
10.25 1.90 1.89 23.25 0.43 0.43
10.50 2.16 2.15 23.50 0.42 0.42
10.75 243 242 23.75 0.41 0.41
11.00 2.71 2.70 24.00 0.40 0.39
11.25 3.23 3.22
11.50 4.20 4.18
11.75 8.07 8.04
12.00 18.58 18.49
12.25 27.83 27.69
12.50 12.55 12.49
12.75 5.48 5.46
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Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc Known |Drng Runoff [Inlet Invert Line Invert Line Line N J-Loss |Inlet/
Line Length |angle Type Q Area Coeff Time El Dn Slope El Up Size Shape |Value |Coeff Rim EIl
No. (ft) (deg) (cfs) (ac) (©) (min) |(ft) (%) (ft) (in) (n) (K) (ft)

1 End 34 56 MH 0.00 0.00 0.00 6.0 23.04 1.69 23.61 36 Cir 0.013 1.00 35.03 P-73
2 1 190 -5 DrGrt 0.00 0.01 0.74 6.0 23.78 1.61 26.83 36 Cir 0.013 1.50 39.01 P-72
3 2 67 -3 DrGrt 0.00 0.60 0.90 6.0 26.73 3.08 28.78 36 Cir 0.013 1.60 38.45 E-22
4 3 8 88 MH 0.00 0.00 0.00 6.0 28.88 0.88 28.95 36 Cir 0.012 | 0.79 38.62 P-65
5 4 133 -49 DrGrt 0.00 0.49 0.81 6.0 29.05 0.56 29.79 36 Cir 0.012 | 0.97 38.80 P-64
6 5 129 -37 DrGrt 0.00 0.71 0.87 6.0 29.89 0.57 30.62 36 Cir 0.012 1.29 39.50 P-38
7 6 129 -51 DrGrt 0.00 0.40 0.88 6.0 30.72 0.56 31.45 36 Cir 0.012 1.50 40.60 P-47
8 7 110 32 DrGrt 0.00 0.79 0.87 6.0 31.45 0.57 32.08 36 Cir 0.012 1.47 41.00 P-122
9 8 19 8 MH 0.00 0.00 0.00 6.0 32.48 1.12 32.69 36 Cir 0.013 | 0.15 41.10 E-17
10 9 16 0 MH 0.00 0.00 0.00 6.0 32.84 0.99 33.00 36 Cir 0.013 | 0.15 41.41 E-16
11 10 81 -1 DrGrt 0.00 0.63 0.86 6.0 33.00 1.66 34.35 36 Cir 0.013 1.10 42.18 E-15
12 11 226 43 DrGrt 0.00 0.07 0.90 6.0 34.40 0.43 35.37 30 Cir 0.013 | 0.66 45.58 E-14
13 12 116 23 DrGrt 0.00 0.33 0.81 6.0 35.47 0.67 36.24 30 Cir 0.013 1.50 45.49 E-13 (1)
14 13 50 0 DrGrt 0.00 0.28 0.87 6.0 36.24 0.68 36.58 30 Cir 0.013 | 0.86 45.22 E-13
15 14 109 31 DrGrt 0.00 0.00 0.90 6.0 37.13 0.52 37.70 30 Cir 0.013 | 2.95 45.88 E-12
16 15 183 1 DrGrt 0.00 0.03 0.90 6.0 37.90 0.99 39.72 30 Cir 0.013 1.50 45.67 E-11
17 16 150 0 DrGrt 0.00 0.45 0.81 6.0 40.07 2.09 43.21 24 Cir 0.013 | 2.15 47.70 E-10
18 17 99 87 DrGrt 0.00 0.67 0.78 6.0 43.65 1.50 45.14 18 Cir 0.013 1.00 48.71 E-47
19 18 44 38 DrGrt 0.00 0.05 0.90 6.0 45.30 0.05 45.32 12 Cir 0.013 1.00 47.57 E-45
20 2 63 -93 DrGrt 0.00 0.46 0.79 6.0 26.83 1.01 27.46 36 Cir 0.012 1.50 34.90 P-71
21 20 124 36 DrGrt 0.00 0.52 0.87 6.0 27.56 1.00 28.80 30 Cir 0.012 | 0.96 37.10 P-79
22 21 238 36 DrGrt 0.00 0.12 0.87 6.0 28.80 1.00 31.18 30 Cir 0.012 1.01 41.00 P-78
23 22 250 39 MH 0.00 0.00 0.00 6.0 31.18 0.78 33.14 30 Cir 0.012 | 0.26 35.39 P-148

Project File: 191108_PipeSizing.stm

Number of lines: 77

Date: 11/8/2019

Storm Sewers v12.00



Storm Sewer Inventory Report
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Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc Known |Drng Runoff [Inlet Invert Line Invert Line Line N J-Loss |Inlet/
Line Length |angle Type Q Area Coeff Time El Dn Slope El Up Size Shape |Value |Coeff Rim EIl
No. (ft) (deg) (cfs) (ac) (©) (min) |(ft) (%) (ft) (in) (n) (K) (ft)

24 23 285 13 MH 0.00 0.00 0.00 6.0 33.14 0.79 35.39 30 Cir 0.012 | 0.30 45.21 P-154
25 24 300 15 MH 0.00 0.00 0.00 6.0 35.39 0.79 37.76 30 Cir 0.012 | 0.36 45.84 P-153
26 25 253 -18 DrGrt 0.00 0.71 0.90 6.0 37.76 0.80 39.78 30 Cir 0.012 | 0.83 45.05 P-152 (1)
27 26 181 30 DrGrt 0.00 0.34 0.90 6.0 39.78 0.75 41.13 30 Cir 0.012 | 0.50 46.23 P-152
28 27 95 -3 DrGrt 0.00 0.36 0.90 6.0 41.13 0.75 41.85 30 Cir 0.012 1.74 47.33 P-151 (1)
29 28 94 99 DrGrt 0.00 0.46 0.00 6.0 41.95 0.71 42.62 30 Cir 0.012 1.76 47.45 P-151 (2)
30 29 140 -53 DrGrt 0.00 0.59 0.77 6.0 42.72 0.82 43.87 24 Cir 0.012 1.37 48.31 P-151

31 30 172 64 DrGrt 0.00 0.61 0.66 6.0 43.97 0.82 45.39 15 Cir 0.012 1.00 49.39 P-156

32 17 152 -9 DrGrt 0.00 0.53 0.50 6.0 43.65 1.69 46.22 15 Cir 0.012 1.00 49.72 P-221

33 29 154 17 DrGrt 0.00 0.56 0.87 6.0 42.72 1.00 44.26 15 Cir 0.012 1.00 47.76 P-223

34 28 83 -17 DrGrt 0.00 0.47 0.60 6.0 41.95 0.75 42.58 18 Cir 0.012 1.47 46.87 P-217

35 34 136 78 DrGrt 0.00 0.56 0.75 6.0 42.68 2.00 45.40 18 Cir 0.012 1.00 48.95 P-222

36 13 130 90 DrGrt 0.00 0.18 0.81 6.0 36.24 1.15 37.74 30 Cir 0.012 1.32 45.10 P-25

37 36 122 -59 DrGrt 0.00 0.10 0.60 6.0 37.84 1.00 39.07 24 Cir 0.012 | 2.40 45.10 P-24

38 37 5 -90 MH 0.00 0.00 0.95 6.0 40.89 1.00 40.94 8 Cir 0.012 1.00 45.98 P-117

39 38 88 -90 MH 0.00 0.00 0.00 6.0 40.94 1.00 41.82 8 Cir 0.012 1.00 45.99 P-116

40 39 48 90 MH 0.00 0.12 0.95 6.0 41.82 0.99 42.29 8 Cir 0.012 1.00 46.00 P-115

41 40 21 -90 MH 0.00 0.02 0.95 6.0 42.29 1.00 42.50 8 Cir 0.012 1.00 46.00 P-114

42 37 72 -73 DrGrt 0.00 0.44 0.90 6.0 41.43 1.00 42.15 18 Cir 0.012 1.00 4543 P-82

43 16 163 -56 DrGrt 0.00 0.02 0.90 6.0 39.82 0.39 40.46 30 Cir 0.013 1.41 45.96 E-39

44 43 149 -68 DrGrt 0.00 0.45 0.90 6.0 40.66 0.22 40.99 30 Cir 0.013 1.12 46.36 E-40

45 44 66 0 DrGrt 0.00 0.04 0.90 6.0 41.04 0.92 41.65 24 Cir 0.013 1.00 45.40 E-41

46 44 102 45 DrGrt 0.00 0.06 0.90 6.0 40.99 0.62 41.62 24 Cir 0.013 1.00 44.87 P-147

Project File: 191108_PipeSizing.stm

Number of lines: 77

Date: 11/8/2019

Storm Sewers v12.00
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Storm Sewer Inventory Report

Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc Known |Drng Runoff [Inlet Invert Line Invert Line Line N J-Loss |Inlet/
Line Length |angle Type Q Area Coeff Time El Dn Slope El Up Size Shape |Value |Coeff Rim EIl
No. (ft) (deg) (cfs) (ac) (©) (min) |(ft) (%) (ft) (in) (n) (K) (ft)

47 15 5 90 MH 0.00 0.00 0.00 6.0 41.25 1.03 41.30 8 Cir 0.012 1.00 45.94 P-108
48 47 70 90 MH 0.00 0.06 0.95 6.0 41.30 0.99 42.00 8 Cir 0.012 1.00 45.97 P-107
49 47 39 -90 MH 0.00 0.08 0.95 6.0 41.30 1.01 41.69 8 Cir 0.012 1.00 45.94 P-109
50 15 100 -92 DrGrt 0.00 1.22 0.87 6.0 37.86 1.82 39.67 24 Cir 0.013 1.34 44.37 E-35
51 50 84 60 DrGrt 0.00 0.44 0.90 6.0 40.07 0.69 40.65 18 Cir 0.013 1.00 45.28 E-36
52 16 68 91 DrGrt 0.00 0.34 0.90 6.0 40.07 217 41.55 18 Cir 0.013 1.00 46.58 E-38
53 15 132 -32 DrGrt 0.00 0.75 0.90 6.0 39.93 0.71 40.87 18 Cir 0.013 1.00 45.57 E-37
54 37 124 0 DrGrt 0.00 0.24 0.75 6.0 39.17 1.00 40.41 15 Cir 0.012 1.00 46.70 P-52
55 3 133 -2 DrGrt 0.00 0.00 0.00 6.0 28.83 0.12 28.99 36 Cir 0.013 | 0.50 40.13 E-21
56 55 39 1 MH 0.00 0.00 0.90 6.0 34.66 0.99 35.05 12 Cir 0.012 1.00 40.87 P-91
57 56 12 90 MH 0.00 0.03 0.95 6.0 35.05 1.02 35.17 12 Cir 0.012 1.00 40.77 P-92
58 56 195 -90 MH 0.00 0.26 0.95 6.0 35.05 1.00 37.00 12 Cir 0.012 1.00 40.91 P-90
59 7 16 -133 MH 0.00 0.00 0.00 6.0 34.87 0.38 34.93 12 Cir 0.012 1.00 40.90 P-100
60 59 207 90 MH 0.00 0.29 0.95 6.0 34.93 1.00 37.00 12 Cir 0.012 1.00 40.92 P-99
61 6 163 -1 DrGrt 0.00 0.19 0.87 6.0 30.82 2.00 34.09 24 Cir 0.012 | 0.50 41.93 P-220
62 61 184 -3 DrGrt 0.00 0.19 0.87 6.0 34.19 2.00 37.88 18 Cir 0.012 1.00 4412 P-219
63 8 99 -76 DrGrt 0.00 0.55 0.86 6.0 32.58 0.83 33.41 24 Cir 0.013 1.00 40.51 E-30
64 1 6 114 Comb 0.00 0.27 0.74 6.0 32.00 3.26 32.21 12 Cir 0.013 1.00 33.31 P-155
65 20 44 -91 MH 0.00 0.00 0.00 6.0 30.87 0.99 31.31 12 Cir 0.012 1.00 36.93 P-84
66 65 169 90 MH 0.00 0.25 0.95 6.0 31.31 1.00 33.00 12 Cir 0.012 1.00 36.93 P-83
67 65 44 -90 MH 0.00 0.08 0.95 6.0 31.31 1.01 31.75 12 Cir 0.012 1.00 36.90 P-85
68 20 198 -1 DrGrt 0.00 0.39 0.81 6.0 27.56 1.04 29.62 24 Cir 0.013 1.42 35.00 P-70
69 68 47 -47 DrGrt 0.00 0.21 0.81 6.0 29.70 0.91 30.13 18 Cir 0.013 1.10 34.90 P-68
Project File: 191108_PipeSizing.stm Number of lines: 77 Date: 11/8/2019

Storm Sewers v12.00
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Line Alignment Flow Data Physical Data Line ID
Ne- Dnstr Line Defl Junc Known |Drng Runoff [Inlet Invert Line Invert Line Line N J-Loss |Inlet/
Line Length |angle Type Q Area Coeff Time El Dn Slope El Up Size Shape |Value |Coeff Rim EIl
No. (ft) (deg) (cfs) (ac) (©) (min) |(ft) (%) (ft) (in) (n) (K) (ft)
70 69 103 -43 DrGrt 0.00 0.02 0.90 6.0 30.21 0.94 31.18 18 Cir 0.013 1.00 35.02 P-34
71 68 103 69 Comb 0.00 0.30 0.87 6.0 30.07 2.00 32.14 15 Cir 0.013 1.00 0.00 P-80
72 1 143 56 Comb 0.00 0.43 0.90 6.0 29.41 1.50 31.56 18 Cir 0.013 1.00 37.00 P-42
73 1 28 -101 DrGrt 0.00 0.13 0.81 6.0 27.53 0.85 27.77 18 Cir 0.013 | 0.50 34.70 P-76
74 73 69 1 Comb 0.00 0.03 0.81 6.0 27.85 0.99 28.53 18 Cir 0.013 1.47 34.98 P-75 (1)
75 74 75 0 DrGrt 0.00 0.22 0.81 6.0 28.63 0.85 29.27 18 Cir 0.013 | 0.50 34.35 P-75
76 75 139 0 DrGrt 0.00 0.31 0.81 6.0 29.35 0.90 30.60 18 Cir 0.013 1.00 33.65 P-74
77 74 17 =77 Comb 0.00 0.05 0.85 6.0 28.63 1.19 28.83 12 Cir 0.012 1.00 34.28 P-218

Project File: 191108_PipeSizing.stm

Number of lines: 77

Date: 11/8/2019

Storm Sewers v12.00



MyReport rege!

Line Line Capac | Flow | Runoff i Drng | Line | Line | Line Invert Invert Line HGL HGL Minor HGL DnStm Junct
No. ID Full Rate | Coeff | Inlet | Area | Size | Type |[Length Dn Up Slope Dn Up Loss Jnct Ln No Type
(cfs) | (cfs) (C) |(in/hr}| (ac) | (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft)
1 P-73 | 86.63 | 62.17 0.00 | 0.00 | 0.00 36 Cir 34 23.04 23.61 1.69 25.79 26.15 n/a 26.15 | Outfall MH
2 P-72 84.56 | 58.12 0.74 | 7.49 | 0.01 36 Cir 190 23.78 26.83 1.61 26.15 29.30 n/a 29.30 1 | Dp-Grate
3 E-22 | 117.06 | 39.54 090 | 7.49 | 0.60 36 Cir 67 26.73 28.78 | 3.08 29.30 30.83 ] n/a 30.83 2 | Dp-Grate
4 P-65 | 67.59 | 36.42 0.00 | 0.00 | 0.00 36 Cir 8 28.88 2895 | 0.88 30.83 30.91 0.68 30.91 3 MH
5 P-64 | 53.99 | 36.64 0.81 | 7.49 | 0.49 36 Cir 133 29.05 29.79 | 0.56 30.91 31.76 0.84 31.76 4 | Dp-Grate
6 P-38 | 54.39 | 35.32 087 | 749 | 0.71 36 Cir 129 29.89 30.62 0.57 31.76 32.55 n/a 32.55 5 | Dp-Grate
7 P-47 | 5429 | 31.84 0.88 | 7.49 | 0.40 36 Cir 129 30.72 3145 | 0.56 32.55 33.28j n/a 33.28 6 | Dp-Grate
8 P-122 54.64 | 29.56 087 | 749 | 0.79 36 Cir 110 31.45 32.08 | 0.57 33.28 33.84] n/a 33.84 7 | Dp-Grate
9 E-17 | 70.66 | 25.03 0.00 | 0.00 | 0.00 36 Cir 19 32.48 32.69 1.12 33.84 34.30 n/a 34.30 8 MH
10 E-16 | 66.42 | 25.06 0.00 | 0.00 | 0.00 36 Cir 16 32.84 33.00 | 0.99 34.30 34.61 n/a 34.61 9 MH
11 E-15 | 86.05 | 25.19 086 | 7.49 | 0.63 36 Cir 81 33.00 34.35 1.66 34.61 35.97 n/a 35.97 10 | Dp-Grate
12 E-14 | 26.89 | 23.28 0.90 | 7.49 | 0.07 30 Cir 226 34.40 3537 | 043 36.20 37.17 0.39 37.56 11 | Dp-Grate
13 E-13 (1) 33.48 | 23.14 081 | 749 | 033 30 Cir 116 35.47 36.24 | 0.67 37.56 37.88]j n/a 37.88 12 | Dp-Grate
14 E-13 | 33.90 | 18.43 087 | 7.49 | 0.28 30 Cir 50 36.24 36.58 | 0.68 37.88 38.03 ] n/a 38.03 13 | Dp-Grate
15 E-12 29.68 | 17.56 0.90 | 0.00 | 0.00 30 Cir 109 37.13 37.70 | 0.52 38.51 39.12 n/a 39.12 14 | Dp-Grate
16 E-11 40.88 | 8.53 090 | 7.49 | 0.03 30 Cir 183 37.90 39.72 0.99 39.12 40.69 j n/a 40.69 15 | Dp-Grate
17 E-10 | 32.70 | 8.21 081 | 7.49 | 045 24 Cir 150 40.07 43.21 2.09 40.75 44.23 n/a 44.23 16 | Dp-Grate
18 E-47 12.86 | 3.98 0.78 | 7.49 | 0.67 18 Cir 99 43.65 4514 1.50 44.23 45.90 n/a 45.90 17 | Dp-Grate
19 E-45 0.76 | 0.34 090 | 7.49 | 0.05 12 Cir 44 45.30 45.32 0.05 45.90 45.91 0.01 45.92 18 | Dp-Grate
20 P-71 72.43 | 19.87 079 | 749 | 0.46 36 Cir 63 26.83 27.46 1.01 29.30 28.89 n/a 28.89 2 | Dp-Grate
21 P-79 | 44.43 | 20.77 087 | 7.49 | 0.52 30 Cir 124 27.56 28.80 1.00 28.89 30.35 n/a 30.35 20 | Dp-Grate
22 P-78 | 44.47 | 18.90 087 | 749 | 0.12 30 Cir 238 28.80 31.18 1.00 30.35 32.65] n/a 32.65 21 | Dp-Grate
23 P-148 39.31 | 18.93 0.00 | 0.00 | 0.00 30 Cir 250 31.18 33.14 | 0.78 32.65 34.61 n/a 34.61 22 MH
Project File: 191108_PipeSizing.stm Number of lines: 77 Date: 11/8/2019

NOTES: Intensity = 182.59 / (Inlet time + 19.10) * 0.99 -- Return period = 25 Yrs. ; ** Critical depth
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Line Line Capac | Flow | Runoff i Drng | Line | Line | Line Invert Invert Line HGL HGL Minor HGL DnStm Junct
No. ID Full Rate | Coeff | Inlet | Area | Size | Type |[Length Dn Up Slope Dn Up Loss Jnct Ln No Type
(cfs) | (cfs) (C) |(in/hr}| (ac) | (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft)
24 P-154 39.46 | 19.64 0.00 | 0.00 | 0.00 30 Cir 285 33.14 3539 | 0.79 34.61 36.89 n/a 36.89 23 MH
25 P-153 39.49 | 20.40 0.00 | 0.00 | 0.00 30 Cir 300 35.39 37.76 | 0.79 36.89 39.29 n/a 39.29 24 MH
26 P-152 (1) 39.72 | 21.05 090 | 749 | 0.71 30 Cir 253 37.76 39.78 | 0.80 39.29 41.34 0.55 41.34 25 | Dp-Grate
27 P-152 38.41 | 17.50 090 | 749 | 0.34 30 Cir 181 39.78 4113 | 0.75 41.34 42.54 n/a 42.54 26 | Dp-Grate
28 P-151 (1) 38.60 | 15.76 090 | 749 | 0.36 30 Cir 95 41.13 4185 | 0.75 42.54 43.19] n/a 43.19 27 | Dp-Grate
29 P-151 (2) 37.55 | 9.20 0.00 | 0.00 | 0.46 30 Cir 94 41.95 42.62 0.71 43.19 43.63 n/a 43.63 28 | Dp-Grate
30 P-151 2217 | 6.13 0.77 | 7.49 | 0.59 24 Cir 140 42.72 4387 | 0.82 43.63 4475 j n/a 44.75 29 | Dp-Grate
31 P-156 6.35 | 3.01 066 | 7.49 | 0.61 15 Cir 172 43.97 4539 | 0.82 44.75 46.09 | n/a 46.09 30 | Dp-Grate
32 P-221 9.10 1.98 050 | 7.49 | 0.53 15 Cir 152 43.65 46.22 1.69 44.23 46.78 n/a 46.78 17 | Dp-Grate
33 P-223 6.99 | 3.65 087 | 749 | 0.56 15 Cir 154 42.72 44.26 1.00 43.63 45.03 ] n/a 45.03 29 | Dp-Grate
34 P-217 9.88 | 5.00 060 | 7.49 | 047 18 Cir 83 41.95 4258 | 0.75 43.19 43.44 j n/a 43.44 28 | Dp-Grate
35 P-222 16.11 3.14 075 | 7.49 | 0.56 18 Cir 136 42.68 4540 | 2.00 43.44 46.07 | n/a 46.07 34 | Dp-Grate
36 P-25 | 4769 | 6.12 081 | 7.49 | 0.18 30 Cir 130 36.24 37.74 1.15 37.88 38.56 ] n/a 38.56 13 | Dp-Grate
37 P-24 | 2455 | 536 060 | 749 | 0.10 24 Cir 122 37.84 39.07 1.00 38.56 39.89 0.74 39.89 36 | Dp-Grate
38 P-117 1.31 0.93 0.95 | 0.00 | 0.00 8 Cir 5 40.89 40.94 1.00 41.31 41.40 0.21 41.40 37 MH
39 P-116 1.31 0.95 0.00 | 0.00 | 0.00 8 Cir 88 40.94 41.82 1.00 41.40 42.28 n/a 42.28 38 MH
40 P-115 1.30 | 0.96 095 | 7.49 | 0.12 8 Cir 48 41.82 4229 | 0.99 42.28 42.76 0.21 42.76 39 MH
41 P-114 1.31 0.14 095 | 7.49 | 0.02 8 Cir 21 42.29 42.50 1.00 42.76 42.67 n/a 42.67 40 MH
42 P-82 11.38 | 2.96 090 | 7.49 | 0.44 18 Cir 72 41.43 42.15 1.00 41.95 42.80 n/a 42.80 37 | Dp-Grate
43 E-39 | 25.71 2.32 090 | 7.49 | 0.02 30 Cir 163 39.82 40.46 | 0.39 40.69 40.96 n/a 41.20 16 | Dp-Grate
44 E-40 19.31 244 090 | 7.49 | 0.45 30 Cir 149 40.66 4099 | 0.22 41.26 41.59 0.13 41.72 43 | Dp-Grate
45 E-41 2169 | 0.28 090 | 7.49 | 0.04 24 Cir 66 41.04 4165 | 0.92 41.72 41.83] n/a 41.83 44 | Dp-Grate
46 P-147 17.77 | 0.40 090 | 749 | 0.06 24 Cir 102 40.99 41.62 0.62 41.72 41.84 ] n/a 41.84 44 | Dp-Grate

Project File: 191108_PipeSizing.stm

Number of lines: 77

Date: 11/8/2019

NOTES: Intensity = 182.59 / (Inlet time + 19.10) * 0.99 -- Return period = 25 Yrs. ;

** Critical depth
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Line Line Capac | Flow | Runoff i Drng | Line | Line | Line Invert Invert Line HGL HGL Minor HGL DnStm Junct
No. ID Full Rate | Coeff | Inlet | Area | Size | Type |[Length Dn Up Slope Dn Up Loss Jnct Ln No Type
(cfs) | (cfs) (C) |(in/hr}| (ac) | (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft)
47 P-108 1.33 | 0.96 0.00 | 0.00 | 0.00 8 Cir 5 41.25 41.30 1.03 41.67 41.76 0.21 41.76 15 MH
48 P-107 1.30 | 0.43 095 | 7.49 | 0.06 8 Cir 70 41.30 42.00 | 0.99 41.76 42.30] n/a 42.30 47 MH
49 P-109 132 | 0.57 095 | 7.49 | 0.08 8 Cir 39 41.30 41.69 1.01 41.76 42.04 | n/a 42.04 47 MH
50 E-35 | 30.50 | 10.56 087 | 7.49 | 1.22 24 Cir 100 37.86 39.67 1.82 39.12 40.83 ] n/a 40.83 15 | Dp-Grate
51 E-36 8.75 | 296 090 | 7.49 | 0.44 18 Cir 84 40.07 40.65 | 0.69 40.83 41.30] n/a 41.30 50 | Dp-Grate
52 E-38 1546 | 2.29 090 | 749 | 0.34 18 Cir 68 40.07 4155 | 217 40.69 4212 n/a 42.12 16 | Dp-Grate
53 E-37 8.87 | 5.05 090 | 749 | 0.75 18 Cir 132 39.93 40.87 | 0.71 40.74 41.73 0.36 41.73 15 | Dp-Grate
54 P-52 7.00 1.35 075 | 7.49 | 0.24 15 Cir 124 39.17 40.41 1.00 39.89 40.87 n/a 40.87 37 | Dp-Grate
55 E-21 23.13 1.94 0.00 | 0.00 | 0.00 36 Cir 133 28.83 28.99 | 0.12 30.83 30.83 0.00 30.83 3 | Dp-Grate
56 P-91 3.85 1.96 0.90 | 0.00 | 0.00 12 Cir 39 34.66 35.05 | 0.99 35.17 35.65 0.25 35.65 55 MH
57 P-92 3.90 | 0.21 095 | 7.49 | 0.03 12 Cir 12 35.05 35.17 1.02 35.65 35.36 n/a 35.36 56 MH
58 P-90 3.86 1.85 095 | 7.49 | 0.26 12 Cir 195 35.05 37.00 1.00 35.65 37.58 ] n/a 37.58 56 MH
59 P-100 2.36 1.96 0.00 | 0.00 | 0.00 12 Cir 16 34.87 3493 | 0.38 35.57 35.62 0.18 35.80 7 MH
60 P-99 3.86 | 2.06 095 | 7.49 | 0.29 12 Cir 207 34.93 37.00 1.00 35.80 37.61] n/a 37.61 59 MH
61 P-220 3465 | 2.1 087 | 749 | 0.19 24 Cir 163 30.82 34.09 | 2.00 32.55 34.59] n/a 34.59 6 | Dp-Grate
62 P-219 16.09 1.24 0.87 | 749 | 0.19 18 Cir 184 34.19 37.88 | 2.00 34.59 38.30 0.15 38.30 61 | Dp-Grate
63 E-30 | 20.67 | 3.52 086 | 7.49 | 0.55 24 Cir 99 32.58 33.41 0.83 33.84 34.07 ] n/a 34.07 8 | Dp-Grate
64 P-155 6.43 1.49 0.74 | 749 | 0.27 12 Cir 6 32.00 32.21 3.26 32.33 32.73 n/a 32.73 1 Comb.
65 P-84 384 | 224 0.00 | 0.00 | 0.00 12 Cir 44 30.87 31.31 0.99 31.42 31.95 n/a 31.95 20 MH
66 P-83 3.85 1.78 095 | 7.49 | 0.25 12 Cir 169 31.31 33.00 1.00 31.95 33.57 ] n/a 33.57 65 MH
67 P-85 3.88 | 057 095 | 7.49 | 0.08 12 Cir 44 31.31 31.75 1.01 31.95 32.06 ] n/a 32.06 65 MH
68 P-70 | 23.07 | 2.98 0.81 | 7.49 | 0.39 24 Cir 198 27.56 29.62 1.04 28.89 30.22] n/a 30.22 20 | Dp-Grate
69 P-68 10.03 | 0.75 081 | 7.49 | 0.21 18 Cir 47 29.70 30.13 | 0.91 30.22 30.45] n/a 30.45 68 | Dp-Grate

Project File: 191108_PipeSizing.stm

Number of lines: 77

Date: 11/8/2019

NOTES: Intensity = 182.59 / (Inlet time + 19.10) * 0.99 -- Return period = 25 Yrs. ;

** Critical depth
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Line Line Capac | Flow | Runoff i Drng | Line | Line | Line Invert Invert Line HGL HGL Minor HGL DnStm Junct
No. ID Full Rate | Coeff | Inlet | Area | Size | Type |[Length Dn Up Slope Dn Up Loss Jnct Ln No Type
(cfs) | (cfs) (C) |(in/hr}| (ac) | (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft)

70 P-34 10.19 | 0.13 0.90 | 7.49 | 0.02 18 Cir 103 30.21 31.18 | 0.94 30.45 31.31] n/a 31.31 69 | Dp-Grate
71 P-80 9.14 1.95 0.87 | 7.49 | 0.30 15 Cir 103 30.07 3214 | 2.00 30.46 32.70 n/a 32.70 68 Comb.
72 P-42 12.87 | 2.87 090 | 7.49 | 043 18 Cir 143 29.41 31.56 1.50 29.89 32.20 n/a 32.20 1 Comb.
73 P-76 9.66 | 3.93 081 | 7.49 | 0.13 18 Cir 28 27.53 27.77 | 0.85 28.20 28.53 0.15 28.53 1 | Dp-Grate
74 P-75 (1) 10.44 | 3.30 0.81 | 7.49 | 0.03 18 Cir 69 27.85 28.53 | 0.99 28.53 29.22 n/a 29.22 73 Comb.
75 P-75 9.70 | 293 081 | 7.49 | 0.22 18 Cir 75 28.63 29.27 | 0.85 29.22 29.92 n/a 29.92 74 | Dp-Grate
76 P-74 9.97 1.85 081 | 7.49 | 0.31 18 Cir 139 29.35 30.60 | 0.90 29.92 3111 n/a 31.11 75 | Dp-Grate
77 P-218 420 | 0.32 085 | 7.49 | 0.05 12 Cir 17 28.63 28.83 1.19 29.22 29.06 n/a 29.06 74 Comb.

Project File: 191108_PipeSizing.stm

Number of lines: 77

Date: 11/8/2019

NOTES: Intensity = 182.59 / (Inlet time + 19.10) * 0.99 -- Return period = 25 Yrs. ;

** Critical depth

Storm Sewers
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Storm Sewer Profile
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Storm Sewer Profile
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Hydrologic Soil Group—Bergen County, New Jersey
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Hydrologic Soil Group—Bergen County, New Jersey
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Bergen County, New Jersey
Survey Area Data: Version 13, Sep 26, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 31, 2009—Feb
26, 2017

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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National Cooperative Soil Survey
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Hydrologic Soil Group—Bergen County, New Jersey

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Bergen County, New Jersey (NJ003)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
BohE Boonton moderately well |C 2.8 10.5%
drained gravelly loam,
25 to 45 percent
slopes
BouC Boonton-Urban land C 0.3 1.2%
complex, 8 to 15
percent slopes
BouD Boonton-Urban land C 0.3 1.1%
complex, 15 to 25
percent slopes
UR Urban land 23.5 87.1%
Totals for Area of Interest 27.0 100.0%

USDA Natural Resources
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

8/15/2017
Page 3 of 4



Hydrologic Soil Group—Bergen County, New Jersey

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 8/15/2017
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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What is a US Topo map?

A US Topo map is a digital topographic map that covers 7.5-minutes of longitude by 7.5-minutes of latitude and is produced at a scale of
1:24,000. US Topo maps are freely distributable and are available for download on the Web from the USGS Store (http./store.usgs.gov)
in Portable Document Format (PDF) with geospatial extensions (GeoPDF®, a registered trademark of TerraGo Technologies). PDF maps
can be viewed and printed with any conforming PDF software. Versions 9.x and late of Adobe® Reader® and Acrobat® software provide
access to the geospatial functionality of the US Topo map. Adobe Reader is available for free at http.//get.adobe.com/reader. Geospa-
tial functionality is enhanced with the TerraGo® Toolbar™, a plug-in to the Adobe software that may be downloaded for free at http./
usgs.terragotech.com/home. More information about US Topo maps and their use is available at http./nationalmap.gov/ustopo.

The base data layer of a US Topo map is a recent orthographic aerial photograph. These orthoimages have been corrected to remove
scale distortions that result from the varying terrain and deviations of the aircraft's position from the true vertical. The maps include
contours that show the shape of the Earth’s surface, hydrographic features such as lakes and rivers, roads, boundaries, and geograph-
ic names. Additional data from the geographic data themes of transportation, names, elevation, hydrography, boundaries, structures
(such as fire stations) and land cover (such as woodland tint) is being added to the maps as they are updated, resulting in a product
that will become progressively more robust over time. Feature data is incorporated from national Geographic Information System (GIS)
databases under the stewardship of USGS data programs. The US Topo map is intended for conventional map users, not for advanced
GIS analysis. However, most of the data sources used are in the public domain and may be downloaded for free from The National Map
(TNM) (http.//nationalmap.gov).

US Topo maps are revised on a three-year production cycle.

Symbols on US Topo Maps

The underlying orthoimage for each US Topo map shows those features on the Earth’s surface that are visible to the eye. Because each
map is made at a scale of 1:24,000 (one inch on the map represents 24,000 inches or 2,000 feet on the ground), selected features are also
shown and emphasized by symbols, geographic names, and highway route numbers.

Map features may be represented as points, lines, or polygons. They incorporate different colors and patterns to distinguish between
feature types and to show each feature’s importance. For example, a perennial stream is symbolized by a solid blue line while an
intermittent stream is shown by a blue dashed and dotted line. A large reservoir is depicted by a polygon while a small reservoir may be
shown by a point symbol if it is too small to show as a polygon.

Point symbols of different shapes and sizes depict features such as structures, dams, gates, rocks, waterfalls, and wells. Linear map
symbols (lines) show such features as roads, rivers, boundaries, and contours. Color is used to show the class of information: topo-
graphic contours in brown, streams and rivers and other hydrographic features in blue, and roads in black and red. Areal features are
outlined to depict the areal extent and may also be emphasized by a color tint. Names and labels are shown in different type fonts,
sizes, and colors.

The unique feature of a topographic map is the contour. These lines do not exist on the Earth’s surface. They join points of equal eleva-
tion above a zero level surface (such as Mean Sea Level) and therefore show heights of the land and reveal the shape of the land
surface. Heavier brown lines are index contours and are labeled with the elevation they represent. Closely spaced contours indicate a
steep land slope; widely spaced contours show more level ground. The elevation difference between adjacent contours is the contour
interval. A map of a relatively flat area may have a contour interval of 10 feet. In steep areas an interval of 100 feet or more may be
used to avoid coalescence or convergence of the contour lines. The contour interval is always noted below the bar scale in the map
marginalia.

The cartographic representation of roads has been updated from a characterization based on organizational maintenance (Interstates,
US routes, State routes, etc.) to a functional classification defined as follows:

e Expressway': A controlled access, divided arterial highway for through traffic.

e Secondary Highway': Hard surface highways including secondary State routes, primary county routes, and other highways
that connect principal cities and towns, and link these places with the primary highway system.

e Local Connector': Hard surface roads not included in a higher class and improved, loose surface roads passable in all kinds
of weather. These roads are adjuncts to the primary and secondary highway system and represent major arteries through
populated places.

¢ Local Road': Roads used primarily for local traffic.

! Federal Highway Administration Planning Glossary - http.//www.fhwa.dot.gov/planning/glossary/glossary_listing.cfm.
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     This product may be freely copied, redistributed, and printed. Most content is derived from public domain data with no reuse constraints. The following data layers are from commercial sources and are not public domain: 1) orthoimages in Alaska, and 2) orthoimages in Hawaii. These layers are copyrighted and have some reuse restrictions; see the relevant data source sections (srcinfo tag) in this file. From mid 2010 to late 2015 US Topo maps used commercially licensed road data for most maps, but as of October 2015 this map series uses public domain road data from the US Census Bureau; see the credit note in the lower left corner of the map face and the metadata srcinfo tag of individual maps for road data sources and restrictions. Users should be aware that temporal changes may have occurred since these data were collected and some data may no longer represent actual surface conditions. Users should not use these data for critical applications without a full awareness of their limitations. Acknowledgment of the U.S. Geological Survey is appreciated for products derived from these data.
  
   
     
       Cartographic content is derived from USGS national geospatial databases. The data is owned and hosted by the USGS, but does not preclude using data sources owned and hosted by other organizations, provided that these sources have been approved by the USGS data program.
    
     This product is a layered geospatial PDF file.
     Each layer of the geospatial PDF is extracted from the USGS national geospatial databases. These data are intended to be cartographically complete at the scales that the map is produced, 1:24,000 scale in the conterminous 48 states and Hawaii, 1:25,000 scale in Alaska, and 1:20,000 scale in Puerto Rico and the Virgin Islands.
     
       
         This US Topo map product is compiled to meet National Map Accuracy Standards (NMAS). NMAS horizontal accuracy requires that at least 90 percent of well-defined points tested are within 0.02 inch of the true position. In this product, the projection line, grids, and orthoimage are believed to meet NMAS. Positional accuracy of the other data layers is less controllable because of diversity of data sources, and may not meet NMAS.
      
       
         Vertical accuracy report: US Topo contours are derived from the USGS National Elevation Dataset (NED).  Accuracy of the NED is inherited from various sources of digital elevation models used to populate the NED.  These data sources vary in vertical accuracy depending on collection method, control accuracy and density, and local terrain relief.  The overall absolute vertical accuracy of the NED, as tested against HARN control elevations, is 4.78 meters at 95% confidence level (National Standards for Spatial Data Accuracy).  US Topo contours are derived from the NED to generally meet National Map Accuracy Standards (90% of well-defined points in reasonably level terrain test within one-half contour interval of the true ground elevation); however, actual vertical accuracies of individual US Topo quadrangles may not meet that standard.  Quadrangles containing collar notes stating contours "May not meet National Map Accuracy Standards" are in areas where the source is known to be questionable for meeting NMAS for the stated contour interval.
      
    
     
       
         
           
             National Agriculture Image Program (NAIP) administered by the Aerial Photography Field Office (APFO) for the United States Department of Agriculture and SPOT 5 satellite imagery, from SPOT Image Corporation through the Alaska Statewide Digital Mapping Initiative
             20151109
             Imagery
             Raster digital data or Digital Orthorectified Image or NAIP Digital Ortho Photo Image or Raster digital data or Digital Orthorectified Image
             For the conterminous 48 states, Puerto Rico and Virgin Islands - "An orthorectified image is a layer in every product and is provided by the USDA-FSA-APFO from the National Agriculture Image Program (NAIP) in the conterminous US. This offers the USGS a consistent image product for the conterminous 48 states, normally with a one meter resolution in natural color. The NAIP image in this product is public domain with no reuse constraints." For Alaska - "A simulated natural color, orthorectified image is provided by the Alaska Statewide Digital Mapping Initiative. The statewide orthoimagery contract was awarded to Aero-Metric, Inc. Subcontractor Spot Image provided the source imagery from their SPOT 5 satellite. Subcontractor Fugro Earthdata performed the image processing, orthorectification, and mosaicing. Further processing may have been performed by USGS. SPOT Image Corporation (SICORP) retains copyright to these data. The USGS license allows these data to be freely used and redistributed in US Topo instances (1:25,000-scale topographic maps in PDF format), provided this copyright notice is retained."
             http://www.fsa.usda.gov/
             http://www.alaskamapped.org/ortho
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             U.S. Census Bureau, Geography Division and Alaska Department of Transportation
             2016
             Transportation - Roads
             vector digital data
             For the conterminous 48 states, Puerto Rico, Virgin Islands and Hawaii - "Dataset source is Census Bureau MAF/TIGER database extracts in the form of TIGER/Line Shapefiles. The TIGER/Line shapefiles and related database files are an extract of selected geographic and cartographic information from the U.S. Census Bureau's Master Address File/Topologically Integrated Geographic Encoding and Referencing (MAF/TIGER) Database (MTDB). The MTDB represents a seamless national file with no overlaps or gaps between parts, however, each TIGER/Line shapefile is designed to stand alone as an independent dataset, or they can be combined to cover the entire nation. The U.S. Geological Survey filters Census roads to remove short road segments which are less than 500 feet in length, are not named and are classified as local roads. Census roads are not mixed with other road data sources within a 7.5-minute US Topo quadrangle with the exception of U.S. Forest Service lands, where public domain data from the Forest Service are used. The USGS National Transportation Dataset functional road classification system is applied to the Census datasets.The original TIGER/Line Shapefile products are not copyrighted however TIGER/Line and Census TIGER are registered trademarks of the U.S. Census Bureau. The horizontal spatial accuracy information present in the TIGER/Line shapefiles is provided for the purposes of statistical analysis and census operations only and the data may not be suitable for high-precision measurement applications. Full metadata for TIGER/Line shapefiles is available from U.S. Census Bureau." For Alaska - "Roads gathered from various state and local sources, integrated by the Alaska Department of Transportation (ADOT) and provided to USGS for use in USGS map products. This specific road dataset is unpublished, but earlier versions are published on the ADOT web site."
             http://www.census.gov/geo/maps-data/data/tiger.html
             http://www.dot.state.ak.us/stwdplng/mapping/
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               2016
            
          
           publication date
        
         Roads - Census and Alaska Department of Transportation
         Road centerlines, route numbers, road classification, street names
      
       
         
           
             USFS
             2016
             Transportation, USFS FSTopo roads
             Vector digital data
             The FSTopo database was originally populated with Cartographic Feature File (CFF) data. CFF data were derived from the standard Forest Service Primary Base Series (PBS) or Single Edition Series (SES) map as part of the Forest Service National Geographic Information System Plan. PBS and SES maps were developed from the U.S. Geological Survey 1:24,000-scale, 7.5-minute topographic map series, with enhancements and regular revisions to satisfy Forest Service needs. Except in Alaska, where 1:63,360-scale maps are used, the original USGS 1:24,000-scale source maps were constructed to meet National Map Accuracy Standards, which require that 90 percent of all well-defined features shown on the map are within .02 inches of their true location. CFF data were collected using methods and the best technologies available to ensure that digitized elements were captured within .003 inches of corresponding elements shown on source maps. The USDA Geospatial Service and Technology Center (GSTC) uses the same data collection accuracy standard for additions and revisions to the data. Only maps in USDA Forest Service areas will contain USDA Forest roads.
             http://www.fs.fed.us/gstc/
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         Roads - USFS FSTopo
         Road centerlines, route numbers, road classification, street names
      
       
         
           
             Various government agencies and volunteer organizations
             2016
             Recreational Trails
             Vector digital data
             The first recreational trails were added to US Topo maps in 2013. The data for trails come from a variety of sources. Accuracy and currency is the responsibility of the data owner; USGS evaluates the authoritativeness of the source but does not independently verify data accuracy. Trails are not complete, and will not be complete for the foreseeable future. Trails will be added as data become available from land management agencies and other authoritative sources.  All recreational trails information presented on US Topo maps is public domain, though the original source data is not necessarily public domain. This metadata section documents all data sources for all maps, not this specific map. Trails listed here are not guaranteed to be present on all relevant maps, due to schedule differences between data delivery and US Topo production schedules. Feature-level metadata is not provided in the US Topo product; there is no link between a line on the map and the source of that specific trail. Notes on data sources follow --------- For the 11 National Scenic Trails (NST): Ice Age National Scenic Trail: data provided by the volunteer organization Ice Age Trail Alliance, http://www.iceagetrail.org, in cooperation with National Park Service and Wisconsin Department of Natural Resources. -- Pacific Crest National Scenic Trail: unpublished data provided by US Forest Service -- Appalachian National Scenic Trail: data published by the Appalachian Trial Conservancy, http://appalachiantrail.org/about-the-trail/mapping-gis-data, in cooperation with National Park Service -- North Country National Scenic Trail: unpublished dataset provided by National Park Service -- Arizona National Scenic Trail: data from AZGEO Clearinghouse, https://azgeo.az.gov/azgeo/, in cooperation with U.S. Forest Service -- Pacific Northwest National Scenic Trail: unpublished data provided by US Forest Service -- Natchez Trace National Scenic Trail: unpublished dataset provided by National Park Service -- Florida National Scenic Trail: data from US Forest Service, http://www.fs.usda.gov/main/fnst/maps-publications -- Selected National Parks may have trails provided by National Park Service---------- For other trail types and sources: US Fish and Wildlife Service lands: the USFWS Hiking Trails Inventory is administered by the US Department of Transportation Federal Highway Administration, and Pacific Western Technologies, LTD. The purpose of the dataset is to create a baseline inventory of all non-motorized trails on US Fish and Wildlife Service Stations.  -- US Forest Service lands in Colorado: trails within National Forests are from unpublished data provided by USFS. Other US Forest Service lands: limited trails data published at http://data.fs.usda.gov/geodata/edw/. USFS data are developed from sources of differing accuracy. US Topo does not portray access and travel management information indicating which trails are managed for or open to specific modes of travel (motorized/non-motorized) or associated seasons of use.  At this time relatively few USFS trails are shown on US Topo (other than selected NSTs and in Colorado, as described above). -- Selected trails in Alaska from unpublished data provided by Alaska Department of Natural Resources and various federal agencies -- The International Mountain Bicycling Association (IMBA) shares their bicycle trails data with USGS as part of an ongoing partnership. IMBA-collected trails are generally not shown inside delineated Federal lands (e.g., National Forests) on US Topo maps.
             http://www.nps.gov/ncrc/programs/nts/nts_trails.html
             http://www.pnts.org
             http://www.fws.gov/gis/data/national/
             https://www.imba.com/
             http://nationalmap.usgs.gov
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             Oak Ridge National Laboratory
             2016
             Transportation, Railroads
             Vector digital data
             Railroads are derived from an unpublished data set provided to USGS by Oak Ridge National Laboratory (ORNL) Geographic Information Science and Technology Group (GIST). Following is an excerpt from the GIST description of the data set; the original data contain attributes not used by US Topo: The rail lines layer represents the freight lines of the nation's railroad system. The data set covers all 50 states and the District of Columbia, as well as territories and possessions of the United States. No rail lines exist in American Samoa, Guam, Northern Mariana Islands, and the Virgin Islands of the US. Phase 1 of this product is a completed deliverable. This phase involved adding and validating network attribute data including railroad ownership, trackage and haulage rights, operational status, operating subdivisions, signaling systems, track class and traffic density. Phase 2 adjusted the topological alignment of the track using the best available remote sensing imagery. Information originally based on the Department of Transportation (DOT) Federal Railroad Administration (FRA) 1:100K rail network. The data have been updated by Oak Ridge National Laboratory (ORNL) Geographic Information Science and Technology Group (GIST).
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         Railroads - Oak Ridge National Laboratory
         Main track centerlines
      
       
         
           
             Various government agencies and volunteer organizations
             2016
             Ferry Routes
             Vector digital data
             The ferry route names were derived from Federal Highway Administration (Office of Highway Policy Information) data by howderfamily.com, and are used here with permission. The Federal Highway Administration, Office of Highway Policy Information report contains selected information on toll facilities in the United States that has been provided to FHWA by the States and/or various toll authorities regarding toll facilities in operation, financed, or under construction as of January 1, 2013. The report is based on voluntary responses received biennially. The ferry route lines were digitized by the USGS-NGTOC using aerial imagery and are general representations only, and not for navigation purposes. 
             https://www.fhwa.dot.gov/policyinformation/tollpage/t1part5.cfm
             http://www.howderfamily.com/travel/united_states_ferry_map.html
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         Transportation - Ferry Routes
         Ferry Routes
      
       
         
           
             Federal Aviation Administration
             2016
             Airports
             Vector digital data
             Runway outlines are for Federal Aviation Administration (FAA)-recognized public and private airports in the United States. The FAA runway coordinates, FAA_RunwayID, and Airport Location Codes were used by the USGS to digitize runway outlines on recent NAIP orthoimagery. The digitized data were inspected for accuracy and completeness then loaded into the USGS national transportation database.
             http://www.faa.gov
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         Transportation - Airports
         runways
      
       
         
           
             Alaska Department of Natural Resources (ADNR), Information Resource Management Section
             2010
             Trans-Alaska Pipeline
             Vector digital data
             This dataset is for delineation of the pipeline location on standard maps. The route of the Trans-Alaska Pipeline was received from Alyeska Pipeline Service Company via the State Pipeline Coordinator's Office.  The original projection was transverse Mercator. Annotation for the pipeline was added by DNR via the annotation sub class 'PIPE'. Written permission to include these data as part of the ADNR digital base map has been received from the Alyeska Pipeline Service. To ensure distribution of the most current public information, please refer requests for data or products to the Alaska Department of Natural Resources, Information Resource Management Section. It is not recommended that the data be used at a scale larger than 1:25,000. Any hardcopies or published datasets utilizing these data sets shall clearly indicate their source. If the user has modified the data in any way they are obligated to describe the types of modifications they have performed. User specifically agrees not to misrepresent these data sets, nor to imply that changes they made were approved by the Alaska Department of Natural Resources.
             http://dnr.alaska.gov/ssd/irm/index.htm for digital dataset
          
        
         digital data
         
           
             
               2010
               2010
            
          
           publication date
        
         Alaska Department of Natural Resources (ADNR), Information Resource Management Section
         Pipeline
      
       
         
           
             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Fire Stations
             Vector digital data
             Any location where fire fighters are stationed or based out of, or where equipment that such personnel use in carrying out their jobs is stored for ready use. Fire fighting training academies or locations are included. Fire Departments which are Mobile Units and not having a permanent location, are included, in which case their location has been depicted at the city/town hall or at the center of their service area if a city/town hall does not exist. This dataset includes those locations primarily engaged in forest or grasslands fire fighting, including fire lookout towers if the towers are in current use for fire protection purposes.  This dataset includes both private and governmental entities.  Locations that serve only administrative function are excluded. Locations serving both administrative and operational functions are included.
             http://nationalmap.gov
          
        
         digital data
         
           
             
               2007
               2016
            
          
           publication date
        
         Structures - Fire Stations
         Geographic features and feature names
      
       
         
           
             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Hospitals
             Vector digital data
             Includes general medical and surgical hospitals, psychiatric, substance abuse and specialty hospitals such as Children's hospitals, cancer, maternity and rehabilitation hospitals. Other types of hospitals are included if represented in data sets provided by various partners for this compilation. Hospitals operated by the US Department of Veterans Affairs are included. Nursing homes, long term care facilities and Urgent Care facilities are generally excluded. Locations that are administrative offices only are excluded from the dataset.
             http://nationalmap.gov
          
        
         digital data
         
           
             
               2005
               2016
            
          
           publication date
        
         Structures - Hospitals
         Geographic features and feature names
      
       
         
           
             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Schools
             Vector digital data
             The schools within this dataset are composed of Public elementary and secondary education in the US as defined and tracked by the National Center for Education Statistics (NCES), Common Core Dataset (CCD). Private schools in this dataset are composed of Private elementary and secondary education in the US as defined by the Private School Survey, NCES. The colleges and Universities are composed of postsecondary education facilities as defined by the Integrated Post Secondary Education System (IPEDS), NCES. Included are Doctoral and Research Universities, Masters Colleges and Universities, Baccalaureate Colleges, Associates Colleges, Theological seminaries, Medical schools and other health care professions, schools of engineering and technology, business and management, art, music, design, Law schools, Teachers colleges, Tribal colleges and other specialized institutions.
             http://nationalmap.gov
          
        
         digital data
         
           
             
               2008
               2016
            
          
           publication date
        
         Structures - Schools
         Geographic features and feature names
      
       
         
           
             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Cemeteries
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S. Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying geographic names to Federal electronic and printed products. Cemeteries are one feature from the GNIS data base.
             http://geonames.usgs.gov/
          
        
         digital data
         
           
             
               2013
               2016
            
          
           publication date
        
         Structures - Cemeteries
         Geographic features and feature names
      
       
         
           
             U.S. Geological Survey
             2016
             National Cemetery
             Vector digital data
             National Cemeteries are under the jurisdiction of the National Cemetery Administration (NCA), U.S. Department of Veterans Affairs. The NCA provided USGS with a list of National Cemeteries to show in USGS spatial data products. Boundaries for these cemeteries for 1:24,000 scale maps were created by USGS using parcel data and aerial imagery. National Cemetery names are also stored in the USGS Geographic Names Information System (GNIS).
             http://geonames.usgs.gov/
             http://www.cem.va.gov/
          
        
         digital data
         
           
             
               2013
               2016
            
          
           publication date
        
         National Cemetery
         Geographic features and feature names
      
       
         
           
             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Post Offices
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S. Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying geographic names to Federal electronic and printed products. Post Offices are one feature from the GNIS data base.
             http://geonames.usgs.gov/
          
        
         digital data
         
           
             
               2013
               2016
            
          
           publication date
        
         Structures - Post Offices
         Geographic features and feature names
      
       
         
           
             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Law Enforcement
             Vector digital data
             Includes locations where sworn officers of a law enforcement agency are regularly based or stationed, primarily local police station locations. State and federal law enforcement agencies are generally excluded from this dataset.
             http://nationalmap.gov
          
        
         digital data
         
           
             
               2005
               2016
            
          
           publication date
        
         Structures - Law Enforcement
         Geographic features and feature names
      
       
         
           
             State and Federal Partners, updates from The National Map Corps Volunteers
             2016
             Prisons
             Vector digital data
             Includes government operated prisons and facilities privately operated for the government such as medium and high security prisons and correctional institutions. Low and minimum security institutions such as local jails, prison camps, correctional farms or work farms, detention and treatment centers are excluded.
             http://nationalmap.gov
          
        
         digital data
         
           
             
               2007
               2016
            
          
           publication date
        
         Structures - Prisons
         Geographic features and feature names
      
       
         
           
             U.S. Geological Survey
             2016
             Geographic Names Information System (GNIS)
             Vector digital data
             The Geographic Names Information System (GNIS) is the Federal and national standard for geographic nomenclature. The U.S. Geological Survey developed the GNIS in support of the U.S. Board on Geographic Names as the official repository of domestic geographic names data, the official vehicle for geographic names use by all departments of the Federal Government, and the source for applying geographic names to Federal electronic and printed products.
             http://geonames.usgs.gov/
          
        
         digital data
         
           
             
               2016
               2016
            
          
           publication date
        
         Geographic Names
         Geographic feature names
      
       
         
           
             U.S. Geological Survey in cooperation with U.S. Environmental Protection Agency, USDA Forest Service, and other Federal, State and local partners. National Hydrography Dataset is a component of a comprehensive base geospatial data model.
             20151109
             Hydrography
             Vector digital data
             The National Hydrography Dataset (NHD) is a feature-based database that interconnects and uniquely identifies the stream segments or reaches that make up the nation's surface water drainage system. The high-resolution NHD was originally created using 1:24,000-scale data. State and Local Stewards are improving the data by incorporating local updates based on more current and more accurate source data. Water features in the real world are relatively dynamic and the differences at the time of data collection mean that water features may not register exactly to other layers. The hydrographic feature names contained in and displayed by the NHD are extracted and validated from the Geographic Names Information System (GNIS). Spatial objects may be filtered or generalized to achieve a 1:24,000-scale representation. -- For Alaska only, NHD data were originally captured from the 1:63,360 USGS topographic map series. These data are being continually upgraded by the USGS and partner organizations in Alaska. Currency, accuracy, and resolution therefore vary.
             http://nhd.usgs.gov/
             http://nhd.usgs.gov/gnis.html
          
        
         digital data
         
           
             
               20151109
               20151109
            
          
           publication date
        
         Hydrography
         Hydrography features and feature names
      
       
         
           
             U.S. Geological Survey
             2012
             Gaging Stations
             Vector digital data
             This dataset provides the location of approximately 10,000 active stream gages maintained by the U.S. Geological Survey (USGS).  This data is a subset of National Water Information System (NWIS) stream gages available in all U.S. States and Territories. Only Active stations with either Partial or Continuous records for water year 2012 are symbolized.
             http://waterdata.usgs.gov/nwis/
             http://waterdata.usgs.gov/nwis/rt
          
        
         digital data
         
           
             
               2012
               2012
            
          
           publication date
        
         Hydrography - Gaging Stations
         Hydrography features and gaging stations
      
       
         
           
             U.S. Fish and Wildlife Service
             2016
             Wetlands - Emergent and Forest/Shrub
             vector digital data
             This data set represents the extent, approximate location and type of wetlands and deepwater habitats in the United States and its Territories. While the Fish and Wildlife Service produces a variety of wetland categories, only two (Emergent and Forest/Shrub wetlands as defined by Cowardin et al. (1979)) are included on US Topo Maps.The emergent wetlands depicted do not include lakes, rivers, open water ponds, deepwater marine and estuarine features or non-vegetated, farmed, intermittent and temporarily flooded wetlands. The goal is to provide a visual depiction of the approximate location and extent of Emergent and Forest/Shrub wetlands. Digital wetlands data are intended for use with base maps and digital aerial photography at a scale of 1:12,000 or smaller. Due to the scale, the primary intended use is for data display on the US Topo Maps. This data display is not intended for analysis. The map products were neither designed or intended to represent legal or regulatory products. Questions or comments regarding the interpretation or classification of wetlands can be addressed by visiting http://www.fws.gov/wetlands/FAQs.html These data were developed in conjunction with the publication Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater Habitats of the United States. U.S. Department of the Interior, Fish and Wildlife Service, Washington, DC. FWS/OBS-79/31. For more information on the wetland classification codes visit http://www.fws.gov/wetlands/Data/Wetland-Codes.html. Note that coastline delineations were drawn to follow the extent of wetland features as described by this project and may not match the coastline shown in other base maps.
             http://www.fws.gov/wetlands/
             http://www.fws.gov/wetlands/FAQs.html
             http://www.fws.gov/wetlands/Data/Wetland-Codes.html
          
        
         digital data
         
           
             
               1977
               2016
            
          
           publication date
        
         Wetlands - Emergent and Forest/Shrub
         Spatial information
      
       
         
           
             Global Land Ice Measurements from Space initiative (GLIMS)
             2012
             Glaciers - Alaska
             Vector digital data
             The Randolph Glacier Inventory (RGI 2.0) is a global inventory of glacier outlines. It is supplemental to the Global Land Ice Measurements from Space initiative (GLIMS). Production of the RGI was motivated by the forthcoming Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC AR5). Updates beyond the IPCC 2012 deadlines will take the form of additions to the GLIMS Glacier Database. As resources allow, all these data will be incorporated into the GLIMS Glacier Database.  The RGI data are used without alteration by the U.S. Geological Survey for US Topo maps and are not yet integrated with other hydrography features from USGS datasets. Glacier names are from the Geographic Names Information System (GNIS).  RGI polygon boundaries are not shown in the US Topo representation.
             http://www.glims.org/RGI/randolph.html
             http://www.glims.org/RGI/RGI_Tech_Report_V2.0.pdf
          
        
         50000
         digital data
         
           
             
               2010
               2012
            
          
           publication date
        
         Hydrography - Glaciers
         Hydrography features and glaciers
      
       
         
           
             International Boundary Commission
             2015
             Vector digital data
             U.S.-Canada National Boundary
             The boundary is a digital representation of the International boundary between the United States and Canada as per the Treaty of 1908. It has been generated from a combination of recent surveys and datum conversions. It is intended for general mapping purposes only. The boundary dataset is composed of 29 segments that correspond to the original 256 boundary maps. Attributes of each segment define the scale in which the line in that area may be accurately depicted. It is produced for mapping purposes only and not intended to illustrate the boundary beyond the limits of the scale for any given segment.
             http://www.internationalboundarycommission.org/
             http://www.internationalboundarycommission.org/products.html#nad83
          
        
         digital data
         
           
             
               2015
               2015
            
          
           publication date
        
         U.S. / Canada International Boundary
         International Boundary between Canada and the United States
      
       
         
           
             U.S. Geological Survey, U.S. Department of Agriculture, and the Instituto Nacional de Estadística y Geografía of Mexico.
             2006
             Vector digital data
             U.S.-Mexico National Boundary
             The international boundary between Mexico and the United States, defined as a joint venture between the U.S. Department of Agriculture (USDA) and the Instituto Nacional de Estadística y Geografía of Mexico (INEGI), resulted in an unofficial United States-Mexico boundary dataset that was further enhanced by the U.S. Geological Survey's Border Environmental Health Initiative (BEHI). With the data frame scale set to 1:5,000 in ArcMap, the center of the Rio Grande/Río Bravo was digitized using the NAIP 2004 Imagery. In areas with dense stands of salt cedar (bounding box = UL -104.714 30.038, UR -104.664 30.037, LR -104.666 29.933, LL -104.717 29.934; NAD83), the center of the channel was difficult, and sometimes impossible, to easily determine. To determine the location of the boundary, the GIS analyst compared the location of the line in the INEGI 1:250K Limite feature class with the NAIP 2004 Imagery and adjusted the boundary to the image, thus, the delineation of the international boundary is less certain in these areas. The remaining part of the border was extracted from the INEGI 1:250K Limite feature class and appended to the line feature class created along the Rio Grande/Río Bravo. The U.S. Geological Survey reviewed the original USDA data against 2007 NAIP imagery and further edited 9 line segments in the Rio Grande areas to conform to National Map Accuracy Standards.
             http://borderhealth.cr.usgs.gov/projectindex.html
             http://extract.cr.usgs.gov/BorderHealth/Boundaries/Int_Boundary/International_Boundary_Shapefile.zip
          
        
         digital data
         
           
             
               1972
               2006
            
          
           publication date
        
         U.S. / Mexico International Boundary
         International Boundary between Mexico and the United States
      
       
         
           
             U.S. Department of Agriculture (USDA) Forest Service - Washington Office Automated Lands Program (ALP).
             2015
             Vector digital data
             USDA Forest Service Boundary
             The forest service boundaries defined by the USDA Forest Service encompassing the National Forest System (NFS) lands within the original proclaimed National Forests, along with lands added to the NFS which have taken on the status of 'reserved from the public domain' under the General Exchange Act. The following area types are included: National Forest, Experimental Area, Experimental Forest, Experimental Range, Land Utilization Project, National Grassland, Purchase Unit, and Special Management Area. The nationwide Proclaimed Forest dataset was created by the USDA Forest Service, Washington Office Automated Lands Program (ALP) staff from collected source data created by the Regional Offices. Only maps in USDA Forest Service areas will contain USDA Forest boundaries.
          
        
         digital data
         
           
             
               2015
               2015
            
          
           publication date
        
         USDA Forest Service Boundaries
         National Forest Service Boundaries
      
       
         
           
             U.S. Census Bureau
             2015
             Vector digital data
             State and Equivalent Boundary
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey (BAS), and publishes the results as TIGER files.  The USGS uses the TIGER data without editing or alteration for US Topo.
             http://www.census.gov/geo/www/tiger/index.html
             ftp://ftp2.census.gov/geo/tiger/TIGER2012/STATE/
             http://www.census.gov/geo/www/bas/bashome.html
          
        
         digital data
         
           
             
               2014
               2015
            
          
           publication date
        
         State Boundaries
         State and Equivalent Boundary
      
       
         
           
             U.S. Census Bureau
             2015
             Vector digital data
             County and Equivalent Boundary
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey (BAS), and publishes the results as TIGER files.  The USGS uses Census TIGER data without editing or alteration for US Topo.
             http://www.census.gov/geo/www/tiger/index.html
             ftp://ftp2.census.gov/geo/tiger/TIGER2012/COUNTY/
             http://www.census.gov/geo/www/bas/bashome.html
          
        
         digital data
         
           
             
               2014
               2015
            
          
           publication date
        
         County Boundaries
         County and Equivalent Boundary
      
       
         
           
             Office of the Deputy Under Secretary of Defense for Installations and Environment, Business Enterprise Integration Directorate
             2011
             U.S. Military Installations, Ranges, and Training Areas
             vector digital data
             This dataset depicts the authoritative boundaries of the most commonly known Department of Defense (DoD) sites, installations, ranges, and training areas in the United States and Territories. These sites encompass land which is federally owned or otherwise managed. This dataset was compiled by the Defense Installation Spatial Data Infrastructure (DISDI) Program. This dataset represents the baseline for georeferenced boundaries of sites selected from the 2010 Base Structure Report. The boundary locations are intended for planning purposes only and do not represent the legal or surveyed land parcel boundaries. This list does not necessarily represent a comprehensive collection of all DoD facilities, and only those in the fifty United States and US Territories were considered for inclusion. Maps produced at a scale of 1:50,000 or larger which otherwise comply with National Map Accuracy Standards will remain compliant if this data is incorporated. Although these data have been provided by the DoD components, no warranty expressed or implied is made regarding the utility of the data on any other system, in derived products or data alterations, nor shall the act of distribution constitute such warranty.
             http://www.acq.osd.mil/ie/index.shtml
             http://geo.data.gov/geoportal
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         digital data
         
           
             
               2011
               2011
            
          
           publication date
        
         U.S. Department of Defense Military Installations
         Boundary lines, installation names
      
       
         
           
             National Park Service - Land Resources Division
             2015
             National Park Service Boundary
             Vector digital data
             This dataset depicts National Park Service unit boundaries for display and general analysis purposes. The USGS converted areas of generally 3 acres or less to point features to facilitate cartographic display on the US Topo digital map product. See Source URL for link to complete dataset. This data set is complete but subject to continual updates to reflect boundary amendments, legislation, and acquisitions, and improved processing techniques. The data is being regularly updated with verified boundaries from NPS Land Resources Division. The data is intended for use as a tool for display and general GIS analysis purposes only. It is in no way intended for engineering or legal purposes. The data accuracy is checked against best available sources which may be dated. NPS assumes no liability for use of this data. Boundaries from the Land Resources Division have separate polygons for each type of unit. For example Denali National Park and Denali National Preserve are separate individual polygons.
             https://irma.nps.gov/App/Portal
          
        
         digital data
         
           
             
               2002
               2015
            
          
           publication date
        
         National Park Service Boundary
         Current Administrative Boundaries of the National Park System Units
      
       
         
           
             US Fish and Wildlife Service
             2016
             Simplified FWS Boundaries
             Vector digital data
             This data set depicts simplified boundaries of lands administered by the U.S. Fish and Wildlife Service including National Wildlife Refuges, National Fish Hatcheries, FWS administrative sites, and other conservation areas. The Alaska National Wildlife Refuge Boundaries data set depicts the legislative boundary of the 16 National Wildlife Refuges in Alaska at a source scale of 1:63,360. The dataset was created by the U.S. Fish and Wildlife Service, Region 7, Division of Realty and Natural Resources. The USGS substituted the Alaska National Wildlife Refuge boundaries for the USFWS Simplified Wildlife Refuge Boundaries in Alaska for cartographic purposes. The USFWS Simplified Wildlife Refuge Boundaries are simplified from the U.S. Fish and Wildlife Service Real Estate Interest data layer containing polygons representing tracts of land (parcels) in which the Service has a property or management interest. These interests include full land ownership, secondary interests in property primarily managed and reported by other federal agencies, leased property, property managed by agreement with other parties, and, within National Wildlife Refuges, property governed by conservation easements. A conservation easement is a permanent, legally enforceable land preservation agreement between a landowner and a government agency that restricts real estate, commercial and industrial development of the land, which remains private property. Inholdings of private property within Refuge areas not covered by conservation easements are excluded from these boundaries. The Hawaiian Islands National Wildlife Refuge and Waterfowl production area easements acquired through the small wetlands program have been omitted. Interior boundaries between parcels were dissolved to produce a single set of simplified external boundaries for each feature. These are resource grade mapping representations of the U.S. Fish and Wildlife Service boundaries. For legal descriptions of the land represented here contact the USFWS Realty Office. This map layer was compiled by the U.S. Fish and Wildlife Service. The Alaska National Wildlife Refuges dataset was derived from the following digital sources and legal documents: 1) Federal Register, Vol. 48, No. 38 Thursday, February 24, 1983 Notices Pages 7890-8029. 2) USGS 1:250,000 scale Alaska Boundary Series maps entitled: Alaska National Interest Lands Conservation Act December 2, 1980 P.L. 96-487 3) Various legal documents such as survey plats, legal metes and bounds descriptions, Deeds, and Titles. 4) USGS 1:63,360 scale revised hydrography Digital Line Graphs depicting ground conditions from 1955 to 1986. Although these Fish and Wildlife boundaries represent lands administered by the U.S. Fish and Wildlife Service, not all areas are open to the public. Some fragile habitats need to be protected from human traffic, some management areas are closed, and the terms of some conservation easements preclude public access. The public is urged to contact specific Refuges or other conservation areas before visiting.
             http://www.fws.gov/GIS/data/CadastralDB/FWS_Simplified_Boundaries.zip
          
        
         63360
         digital data
         
           
             
               1950
               2016
            
          
           publication date
        
         U. S. Fish and Wildlife Service Boundary
         Boundary polygons and names
      
       
         
           
             U.S. Department of Commerce, U.S. Census Bureau, Geography Division
             2012
             Metlakatla Alaska Boundary
             Vector digital data
             This boundary depicts Metlakatla, AK, referred to as Annette Island in the Census AIANNH shapefile NAME attribute. The area is home of the Metlakatla Indian Community. The Census Bureau TIGER Line shapefiles and related database files are an extract of selected geographic and cartographic information from the US Census Bureau's Master Address File-Topologically Integrated Geographic Encoding and Referencing -MAF-TIGER- Database. The 2010 Census boundaries for federally recognized American Indian reservations and off reservation trust lands are as of January 1, 2010, as reported by the federally recognized tribal governments through the Census Bureau's Boundary and Annexation Survey. No warranty, expressed or implied is made with regard to the accuracy of these data, and no liability is assumed by the U.S. Government in general or the U.S. Census Bureau in specific as to the spatial or attribute accuracy of the data. The act of distribution shall not constitute any such warranty and no responsibility is assumed by the U.S. government in the use of these files. The boundary information in the TIGER-Line Shapefiles is for statistical data collection and tabulation purposes only. Their depiction and designation for statistical purposes do not constitute a determination of jurisdictional authority or rights of ownership or entitlement and they are not legal land descriptions.
             http://www2.census.gov/geo/tiger/TIGER2012/AIANNH
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         digital data
         
           
             
               2011
               2012
            
          
           publication date
        
         Metlakatla, AK boundary from TIGER Line Shapefile 2012, nation, U.S., Current American Indian/Alaska Native/Native Hawaiian Areas (AIANNH) National
         Boundary polygons and names
      
       
         
           
             Bureau of Land Management
             Unknown
             Alaska Bureau of Land Management Boundary
             Vector digital data
             Selected BLM unit boundaries were provided to USGS by BLM Alaska State Office as unpublished datasets. The dataset is for general mapping purposes for use on the Alaska US Topo product. These boundaries include National Petroleum Reserve, Steese National Conservation Area, White Mountains National Recreation Area. Other BLM units in Alaska are not shown on US Topo maps as of this date, though more will be shown in the future. Any hardcopies or published datasets using this data shall clearly indicate their source. Any users wishing to modify this data are obligated to report the extent of their modifications. User specifically agrees not to misrepresent modification to this data as approved or endorsed by the BLM. No warranty is made by the Bureau of Land Management as to the accuracy, reliability, or completeness of these data for individual use or aggregate use with other data.
             http://www.blm.gov/ak/st/en.html
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         digital data
         
           
             
               Unknown
               Unknown
            
          
           publication date
        
         Bureau of Land Management Boundary
         Boundary polygons
      
       
         
           
             U.S. Dept. of Interior, Bureau of Land Management, Division of Support Services, Branch of Information Resource Management
             Unknown
             Public Land Survey System
             Vector digital data
             The Public Land Survey System (PLSS) information shown on these maps is for general reference purposes only and should not be used to determine legal boundaries or land ownership. US Topo maps are not legal documents. The Bureau of Land Management (BLM) is the authoritative source for PLSS information at the federal level. The US Topo representation is derived from BLM GIS data files. Although this metadata record is included with all maps, PLSS is shown on US Topo maps for only states that have PLSS.  Metadata for BLM PLSS data can be located through http://nationalcad.org/PLSSWorkgroup/PLSSWorkgroup.html.  Note: Alaska PLSS consists of protracted (computed, not surveyed) data only. Section boundaries were generated from geodetic latitude and longitude coordinate pairs as recorded on BLM's official protraction diagrams of the state of Alaska. Metadata for Alaska PLSS is at http://sdms.ak.blm.gov/sdms/data_protracted_grid_gis.html.
             http://nationalcad.org/PLSSWorkgroup/PLSSWorkgroup.html
             http://sdms.ak.blm.gov/sdms/data_protracted_grid_gis.html
          
        
         digital data
         
           
             
               Unknown
               Unknown
            
          
           publication date
        
         Public Land Survey System - BLM
         Townships and ranges, sections
      
       
         
           
             USGS - National Elevation Dataset is a component of a comprehensive base geospatial data model.
             20130801
             Hypsography
             Vector digital data
             This contour featureclass was generated from the 1/3 arc-second version of the National Elevation Dataset (NED). The intended viewing scale for these features is 1:24,000. The contours are derived from a filtered elevation raster to achieve smoother arcs. The NED data were modified by the National Hydrography Dataset (NHD) flow lines and water bodies to facilitate improved integration between the hypsography and hydrography on USGS map products. These contours were generated primarily for use as a layer in GeoPDFs created in the US Topo digital mapping program. The raster data source of contours is the National Elevation Dataset (NED) 1/3 arc-second layer. The 1/3 arc-second NED contains resampled data from the 1/9 arc-second layer of NED. Secondary datasets include the high resolution flow lines, water bodies, and areas from the National Hydrography Dataset (NHD). The NHD layers are used in hydro-enforcement of the DEM prior to contour generation. The goals of the hydro-enforcement are to prevent contour lines from extending over the surface of water bodies and to align the contour reentrants with the NHD single-line streams. The NED raster cells are converted to points. Those points, along with the NHD flow lines are input into an interpolation tool to create a new surface. The NHD water bodies and areas are preprocessed to attach the minimum and maximum elevation to each polygon. From these precalculated values, an appropriate value is calculated by which to raise the elevation cells under the NHD polygons. The NHD polygons are then converted into rasters, which in turn will be used to generate a mosaic that includes the new raster surface. The mosaic is filtered to provide smoother contour lines. Contours are generated and depression and index contours are identified. There is no guarantee or warranty concerning the accuracy of the data. Users should be aware that temporal changes may have occurred since these data were collected and generated and that some parts of these data may no longer represent actual surface conditions. Hydro-enforcement and generalization can also significantly alter the spatial characteristics of the contours. Users should not use these data for critical applications without a full awareness of its limitations.
             http://ned.usgs.gov/
          
        
         digital data
         
           
             
               20130801
               20130801
            
          
           publication date
        
         Hypsography
         Contours
      
       
         
           
             U.S. Geological Survey
             2016
             Land Cover - Woodland
             Vector digital data
             The Woodland Tint is a derivative land cover product created using three National Land Cover Database (NLCD) 2011 raster layers (Tree Canopy, Imperviousness, and Land Cover) and two vector layers (National Hydrography Dataset and Transportation). The process begins with masking the NLCD 2011 Tree Canopy Data cartographic with NLCD 2011 Imperviousness (values from 1-100), and NLCD 2011 Land Cover (value 11 = Open Water). The resulting raster data with canopy values of 20 and greater are converted to woodland vector polygons and smoothed via the Paek Algorithm. The woodland polygons are masked with buffered Transportation (Roads, Airport Runways, and Railroads) and Hydrography (NHD Areas excluding Inundation Area and NHD Waterbodies excluding Swamp/Marsh). The resulting polygons are checked for scale appropriate size (minimum size of one acre), and the small woodland polygons as well as small clearings within the woodland polygons are deleted.  For Hawaii and Puerto Rico, the Woodland Tint is a derivative land cover product created using two National Land Cover Database (NLCD) raster layers (Tree Canopy 2011 and Imperviousness 2001): and two vector layers (National Hydrography Dataset and Transportation). The resulting raster data is converted as with CONUS to produce the polygon vector data.  For Alaska, the Woodland Tint is a derivative land cover product created using one raster layer, National Land Cover Database (NLCD) 2011 (Land Cover) and two vector layers (National Hydrography Dataset and Transportation). The process begins with combining three NLCD 2011 Land Cover V1 Classes (41 - Deciduous Forest, 42 - Evergreen Forest, and 43 - Mixed Forest). The resulting raster data was converted to woodland vector polygons, and smoothed via the Paek Algorithm. The woodland polygons are masked with buffered Transportation (Roads, Airport Runways, and Railroads) and Hydrography (NHD Areas excluding Inundation Areas and NHD Waterbodies excluding Swamp/Marsh). The resulting polygons are checked for scale appropriate size (minimum size of one acre), and the small woodland polygons as well as small clearings within the woodland polygons are deleted.
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         National Landcover Dataset; National Hydrography Dataset; National Transportation Dataset
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             20130801
             Shaded Relief
             raster digital data
             The Shaded relief is a derivative elevation product created from the National Elevation Dataset (NED) 1/3 arc second.  First there are five separate shaded relief datasets created from the original data.  Each shaded relief has different azimuths and altitude values as follows: 00 450, 1350 600, 2700 450, 3150 450, 450 450.  These five datasets are then combined into one feature class using map algebra to compute the raster layers using the following equation shadedrelief1 + shadedrelief2 + shadedrelief3 + (shadedrelief4 x 2) + shaded relief5 \ 6.  This equation gives double importance to the 3150 azimuth and 450 elevation.
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             Points of Interest
             vector digital data
             Includes campgrounds, trailheads, visitor centers. Point data was provided by various federal agencies, such as NPS, US Forest Service, BLM, US FWS.
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             2012
             Grids and Coordinate System
             Geographic Coordinate, U.S. National Grid, UTM grid, and State Plane Coordinate System values are displayed along the map projection.  State Plane Coordinate System State and Zone values are abbreviated per Appendix A in the following document: Stem, J.E., 1990, 'State Plane Coordinate System of 1983', NOAA Manual NOS NGS 5, available at http://www.ngs.noaa.gov/PUBS_LIB/ManualNOSNGS5.pdf.
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         2.5-minute geographic ticks, U.S. National Grid, UTM grid, State Plane Coordinate System ticks.
      
       
         The geospatial PDFs for this product are created as follows. All geospatial content is taken from national geospatial databases under the stewardship of USGS data programs. The NAIP and SPOT imagery is provided by a seamless tile service that delivers image data at a predetermined resolution and quality. The raster and vector data, including grids and collar information, are processed using ESRI ArcGIS software and exported as a geospatial PDF using ESRI ArcGIS software. Map formatting is performed using a custom application, which includes post-processing to embed the metadata XML document and legend. Any use of trade, product, or firm names in this publication is for descriptive purposes only and does not imply endorsement by the U.S. Government.
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       This is a general-purpose design and layout map based on the traditional USGS quadrangle cells. The domain for the conterminous 48 states, plus Hawaii, Puerto Rico and the Virgin Islands is a standard 7.5-minute cell. Due to the convergence of longitudes, in Alaska cell size will vary as noted: south of 59 degrees N latitude = 7.5' x 10' (N-S by E-W), 59 to 62 degrees N latitude = 7.5' x 11.25', 62 to 68 degrees N latitude = 7.5' x 15', and north of 68 degrees N latitude = 7.5' x 18'.  In the conterminous 48 states plus Hawaii, the scale is 1:24,000, while in Alaska the scale is 1:25,000 and in Puerto Rico and the Virgin Islands the scale is 1:20,000.
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