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Narrative/Executive Summary 

This report has been prepared in support of a Plan application to the Town of East Lyme by O&G 
Industries, Inc., for a proposed Materials Sales Yard and Office Northeast to be located at 10 
Colton Road, on land formerly occupied by Ryder Truck Rental Inc. The subject property is 
approximately 2.73 acres and is currently developed with a one-story 10,137 SF building add 
associated parking and improvements. There are no existing wetlands on or adjacent to the subject 
property. 

The proposed redevelopment includes the expansion of the existing paved area to create space for 
bins of various earth materials, and the construction of a truck scale, and patio area with flagpole, 
associated stormwater improvements.  

The overall existing drainage onsite will be improved with the use of Best Management Practices 
(BMPs) for water quality and runoff management though treatment, detention and outlet control. 
The water quality volume for new impervious areas will be captured and infiltrated into the ground 
beneath the proposed paved areas.  

A HydroCAD model, utilizing TR-55 methodology, was developed to evaluate the existing and 
proposed drainage conditions of the property. To mitigate the increase in impervious coverage on 
the site a subsurface detention/infiltration system will be installed with an outlet control structure 
to provide stormwater runoff rate control. The results of the analysis demonstrate that there will 
not be an increase in peak stormwater runoff rates for, the 2-, 10-, 25-, and 100-year storm events. 
Water Quality Best Management Practices (BMPs) have been incorporated into the project design 
to provide a minimum required 80% TSS removal. A hydrodynamic separator will be placed 
upstream of the underground system to remove sediment particles and floatable debris, and keep 
them from reaching the underground system.  

The proposed stormwater management system is designed to be in compliance with the Town of 
East Lyme regulations and the 2004 Connecticut Stormwater Quality Manual as well as the 2002 
Connecticut Guidelines for Soil Erosion and Sediment Control. 

There are no known drainage rights or drainage easements recorded between the property and 
contiguous State properties. 

Existing Conditions 

General Existing Site Conditions 

 

Generally, the topography of the site slopes downward from south to north. A central wooded low 
area collects runoff from the southern portion of the site and direct runoff towards the east where 
is sheet flows towards the property line. The remainder of the site pitches to the north where 
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stormwater runoff is discharged via sheet flow towards Interstate 95. A small portion of the site 
along Colton Road drains to the south towards the street. There is no existing stormwater collection 
system on site. 

The property is approximately 2.73 acres in size. Approximately 1.78 acres of the site is currently 
developed with a building, pavement, gravel, and improved surfaces. The remaining 0.95 acres of 
the site is undeveloped wooded and brush areas. 

Proposed Conditions 

General Proposed Site Conditions 

 
The proposed development includes the expansion of the impervious paved area by approximately 
30,000 SF. The proposed paved area will mimic the existing topography of the land and stormwater 
runoff will be collected in proposed catch basins. The new stormwater collection system will 
convey collected runoff through in-line hydrodynamic separators sized to removed 80% total 
suspended solids, then into an underground detention/infiltration system.  

The new underground system has been sized to retain and recharge the water quality volume for 
the improvements while also providing detention for stormwater runoff in order to mitigate the 
effects of the increase in impervious area and runoff. As a result, the proposed peak rate of runoff 
has been limited to match predevelopment levels in accordance with applicable standards. 

The overall drainage onsite will be improved through the use of Best Management Practices 
(BMPs) for water quality and runoff management though means of treatment, detention and outlet 
control. 

 
Stormwater Management  

Stormwater Attenuation 

 
A hydrologic analysis to determine peak stormwater discharge rates was performed using the 
HydroCAD stormwater modeling system computer program, version 10.00 developed by 
HydroCAD Software Solutions, LLC. Hydrographs for each watershed were developed using the 
SCS Synthetic Unit Hydrograph Method. Rainfall depths and distribution taken from the NOAA 
Atlas 14 for East Lyme, Connecticut were used for the calculation of peak flow rates and are listed 
in Table 3. The drainage areas, or sub-drainage areas as labeled by the program, are depicted by 
hexagons on the attached drainage diagrams. Pre- and post-development HydroCAD output are 
attached. 
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Table 1 – Rainfall Depths per NOAA Atlas 14 
 24-hour Rainfall Data 

Return Period 24-hour Rainfall Depth 
2-year 3.52” 
10-year 5.42” 
25-year 6.61” 
100-year 8.45” 

 
The results of the analysis can be found in Table 4 below of the 2-, 10-, 25-, and 100-year storm 
events. With the use of detention structures with outlet control structures the site proposed 
stormwater management system meets the requirements of the Town of East Lyme Regulations as 
well as the 2004 Connecticut Stormwater Quality Manual at all discharge design point locations 
by not increasing peak runoff rates from the proposed developments at the site. 

Table 2 – Existing vs Proposed Peak Rates of Runoff 

Analysis Point  Peak Flows (CFS) 
 2-YR 10-YR 25-YR 100-YR 

EDA-101 7.05 12.24 15.56 20.65 
PDA-101 0.37 2.60 4.60 21.39 
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Stormwater Quality 

 
Along with the reduction of peak storm water discharge rates, an important element of the proposed 
drainage system is to improve the quality of discharge leaving the property. BMPs for stormwater 
runoff quality have been implemented in this design. 

Hydrodynamic separators will be installed downstream of the stormwater collection networks prior 
to discharging to the detention systems. This unit has been proven to improve storm water quality. 
The unit has been designed in an “in-line” configuration, which improves the efficiency and is 
sized to treat the Water Quality Flow (WQF) per the 2004 Connecticut Stormwater Quality 
Manual.  The “in-line” hydrodynamic separators will provide for 80% total suspended solid 
removal from collected runoff meeting the Connecticut guidelines and applicable Town of East 
Lyme regulations. Additionally, the underground detention system will retain and infiltrate at 
minimum the 1” WQV significantly reducing downstream pollutant load and meeting the Town 
of East Lyme Municipal Separate Storm Sewer System (MS4) requirements for these systems.  

The following calculations summarize the water quality analysis: 

• Total Impervious Area Proposed = 45,292.75 SF 
o Patio  Area = 2,322.83 SF 
o Parking/Storage Area = 42,969.92 SF 
o Existing Impervious Area (i.e. Building, parking area, etc.) area excluded from 

the calculation above.  
• Required Water Quality Volume = 3,572 CF 
• Provided Water Quality Volume = 3,572 CF 
• Per NRCS Web Soil Survey 

o The site infiltration rate is assumed as 10 Micrometer/Second or 1.41732 
inches/hour 

o Per the CT Water Quality Manual, field observation should be reduced by ½ (or 
have a safety factor of 2, meaning the designed infiltration rate should be 0.70 
inches per hour.  

▪ The minimum allowable infiltration rate per CT WQ Manual is 0.3 in/hr. 
Therefore, 0.7 in/hr is okay for design.  

o Note:  
▪ A higher infiltration rate will not allow for a smaller system in regard to 

WQ retention. The full required WQV must be retained regardless of the 
infiltration rate of the soils.  
 

• The following Cultec Products would be sufficient to detain and infiltrate the required 
WQ Volume. The information shown below does not account for routing of stormwater 
to the system of the final elevation of the system.   

o C-100HD  
o R-150XL HD 
o R-330XL HD 
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Soil Erosion and Sediment Control 

 
A soil erosion and sediment control plan has been developed to protect the adjacent roadways, 
storm drainage systems, properties and wetland areas and any adjacent water course from 
sediment laden surface runoff and erosion.  

Sediment control will be accomplished through rapid stabilization and by the installation of 
mechanical devices, including a temporary gravel construction entrance, silt fence, haybales, and 
storm drain inlet protection. The proposed construction activities will be in accordance with 
policies and requirements of the 2002 Connecticut Guidelines for Sedimentation and Erosion 
Control, as amended as well as the applicable requirements of the Town of East Lyme. 
Permanent stabilization will occur as quickly as possible with site-specific seeding mixtures and 
as required by local officials. 

Structural practices utilized as part of this development will include: 

1. Temporary Construction Entrance  

A temporary construction entrance shall be installed at the stone construction entrance of the 
development. Mud and debris shall be washed from all construction vehicles and equipment 
before leaving the site. The sediment laden water will be diverted to a proposed sediment 
basin/trap. Water tanks will be used if public water is unavailable. 

2. Silt Fence 

Silt fence shall be installed downstream of disturbed areas to filter the sediment laden sheet flow. 
Haybale backing will be used upstream of wetlands. 

3. Inlet Protection 

All storm inlets existing and constructed, that could potentially receive sediment laden runoff will 
have silt sack and/or haybale protection installed until site stabilization is complete. 
 
Conclusion 

The stormwater design for the project development meets regulatory requirements and 
stormwater quality goals. The stormwater BMPs aid in keeping pollutants out of the adjacent 
roadways and properties and maximize the potential for groundwater recharge as well as 
attenuating peak flows by detaining stormwater for the most frequent storm events as practical. 
Stormwater quality is being addressed by water quality structures providing the minimum 
required 80% TSS removal as required in the CT Stormwater Manual. The proposed stormwater 
management system will meet the stormwater quality requirements of the State of Connecticut 
and the Town of East Lyme while improving overall existing site drainage condition.
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.257 69 50-75% Grass cover, Fair, HSG B  (15S, 20S)
0.006 79 50-75% Grass cover, Fair, HSG C  (20S)
0.548 74 >75% Grass cover, Good, HSG C  (13S)
1.761 98 Paved parking  (15S, 20S)
0.684 98 Paved parking, HSG B  (13S)
0.230 98 Roofs, HSG B  (13S)
0.233 98 Unconnected roofs, HSG B  (15S)
0.572 73 Woods, Fair, HSG C  (14S)
4.290 90 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
1.403 HSG B 13S, 15S, 20S
1.126 HSG C 13S, 14S, 20S
0.000 HSG D
1.761 Other 15S, 20S
4.290 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.257 0.006 0.000 0.000 0.263 50-75% Grass cover, Fair 15S, 20S
0.000 0.000 0.548 0.000 0.000 0.548 >75% Grass cover, Good 13S
0.000 0.684 0.000 0.000 1.761 2.445 Paved parking 13S, 

15S, 20S
0.000 0.230 0.000 0.000 0.000 0.230 Roofs 13S
0.000 0.233 0.000 0.000 0.000 0.233 Unconnected roofs 15S
0.000 0.000 0.572 0.000 0.000 0.572 Woods, Fair 14S
0.000 1.403 1.126 0.000 1.761 4.290 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 12P 64.75 64.55 40.0 0.0050 0.012 15.0 0.0 0.0
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Time span=1.00-24.00 hrs, dt=0.05 hrs, 461 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1.462 ac   62.52% Impervious   Runoff Depth>6.62"Subcatchment 13S: EDA-101
   Tc=5.0 min   CN=89   Runoff=15.83 cfs  0.807 af

Runoff Area=0.572 ac   0.00% Impervious   Runoff Depth>4.75"Subcatchment 14S: EDA-201
   Tc=5.0 min   CN=73   Runoff=4.83 cfs  0.227 af

Runoff Area=63,399 sf   85.41% Impervious   Runoff Depth>7.22"Subcatchment 15S: PDA-101
   Tc=5.0 min   CN=94   Runoff=16.41 cfs  0.875 af

Runoff Area=34,875 sf   93.71% Impervious   Runoff Depth>7.46"Subcatchment 20S: PDA-201
   Tc=5.0 min   CN=96   Runoff=9.12 cfs  0.497 af

   Inflow=20.65 cfs  1.034 afReach 15R: POI-1
   Outflow=20.65 cfs  1.034 af

   Inflow=21.39 cfs  0.843 afReach 17R: POI-1
   Outflow=21.39 cfs  0.843 af

Peak Elev=86.13'  Storage=0.563 af   Inflow=25.52 cfs  1.373 afPond 12P: CHAMBERS
   Discarded=0.17 cfs  0.288 af   Primary=21.39 cfs  0.843 af   Outflow=21.56 cfs  1.131 af

Total Runoff Area = 4.290 ac   Runoff Volume = 2.406 af   Average Runoff Depth = 6.73"
32.23% Pervious = 1.383 ac     67.77% Impervious = 2.907 ac
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Summary for Subcatchment 13S: EDA-101

Runoff = 15.83 cfs @ 11.95 hrs,  Volume= 0.807 af,  Depth> 6.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=7.94"

Area (ac) CN Description
0.230 98 Roofs, HSG B
0.684 98 Paved parking, HSG B
0.548 74 >75% Grass cover, Good, HSG C
1.462 89 Weighted Average
0.548 37.48% Pervious Area
0.914 62.52% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, AB

Subcatchment 13S: EDA-101

Runoff

Hydrograph

Time  (hours)
242322212019181716151413121110987654321
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Hydrograph for Subcatchment 13S: EDA-101

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

1.00 0.08 0.00 0.00
1.25 0.11 0.00 0.00
1.50 0.13 0.00 0.00
1.75 0.15 0.00 0.00
2.00 0.17 0.00 0.00
2.25 0.20 0.00 0.00
2.50 0.22 0.00 0.00
2.75 0.25 0.00 0.00
3.00 0.27 0.00 0.00
3.25 0.30 0.00 0.01
3.50 0.33 0.00 0.02
3.75 0.35 0.01 0.02
4.00 0.38 0.01 0.03
4.25 0.41 0.02 0.04
4.50 0.44 0.03 0.04
4.75 0.47 0.03 0.05
5.00 0.50 0.04 0.06
5.25 0.53 0.05 0.06
5.50 0.57 0.07 0.07
5.75 0.60 0.08 0.08
6.00 0.64 0.09 0.09
6.25 0.67 0.11 0.09
6.50 0.71 0.13 0.10
6.75 0.75 0.14 0.11
7.00 0.79 0.16 0.12
7.25 0.83 0.18 0.13
7.50 0.87 0.21 0.13
7.75 0.91 0.23 0.14
8.00 0.95 0.26 0.15
8.25 1.00 0.28 0.17
8.50 1.05 0.32 0.19
8.75 1.11 0.35 0.22
9.00 1.17 0.39 0.24
9.25 1.23 0.44 0.26
9.50 1.29 0.48 0.26
9.75 1.36 0.53 0.29

10.00 1.44 0.58 0.33
10.25 1.52 0.65 0.39
10.50 1.62 0.72 0.45
10.75 1.73 0.81 0.54
11.00 1.87 0.92 0.65
11.25 2.03 1.06 0.86
11.50 2.25 1.24 1.12
11.75 3.07 1.97 5.51
12.00 5.26 4.03 13.29
12.25 5.61 4.36 1.83
12.50 5.84 4.58 1.18
12.75 6.00 4.73 0.88
13.00 6.13 4.86 0.74
13.25 6.24 4.97 0.64
13.50 6.34 5.07 0.56
13.75 6.43 5.16 0.50
14.00 6.51 5.23 0.44

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.25 6.58 5.30 0.41
14.50 6.65 5.37 0.39
14.75 6.72 5.43 0.37
15.00 6.78 5.49 0.35
15.25 6.83 5.55 0.33
15.50 6.89 5.60 0.31
15.75 6.94 5.65 0.29
16.00 6.99 5.70 0.27
16.25 7.03 5.74 0.26
16.50 7.08 5.78 0.25
16.75 7.12 5.82 0.24
17.00 7.16 5.86 0.24
17.25 7.20 5.90 0.23
17.50 7.24 5.94 0.22
17.75 7.28 5.98 0.22
18.00 7.31 6.01 0.21
18.25 7.35 6.05 0.20
18.50 7.38 6.08 0.19
18.75 7.41 6.11 0.19
19.00 7.45 6.14 0.18
19.25 7.48 6.17 0.17
19.50 7.50 6.20 0.17
19.75 7.53 6.23 0.16
20.00 7.56 6.25 0.15
20.25 7.58 6.28 0.15
20.50 7.61 6.30 0.15
20.75 7.64 6.33 0.15
21.00 7.66 6.35 0.14
21.25 7.68 6.38 0.14
21.50 7.71 6.40 0.14
21.75 7.73 6.43 0.14
22.00 7.76 6.45 0.14
22.25 7.78 6.47 0.14
22.50 7.80 6.50 0.14
22.75 7.83 6.52 0.13
23.00 7.85 6.54 0.13
23.25 7.87 6.56 0.13
23.50 7.90 6.58 0.13
23.75 7.92 6.61 0.13
24.00 7.94 6.63 0.13
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Summary for Subcatchment 14S: EDA-201

Runoff = 4.83 cfs @ 11.96 hrs,  Volume= 0.227 af,  Depth> 4.75"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=7.94"

Area (ac) CN Description
0.572 73 Woods, Fair, HSG C
0.572 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, AB

Subcatchment 14S: EDA-201

Runoff

Hydrograph

Time  (hours)
242322212019181716151413121110987654321
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ow
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Type II 24-hr
100-yr Rainfall=7.94"

Runoff Area=0.572 ac
Runoff Volume=0.227 af

Runoff Depth>4.75"
Tc=5.0 min

CN=73

4.83 cfs
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Hydrograph for Subcatchment 14S: EDA-201

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

1.00 0.08 0.00 0.00
1.25 0.11 0.00 0.00
1.50 0.13 0.00 0.00
1.75 0.15 0.00 0.00
2.00 0.17 0.00 0.00
2.25 0.20 0.00 0.00
2.50 0.22 0.00 0.00
2.75 0.25 0.00 0.00
3.00 0.27 0.00 0.00
3.25 0.30 0.00 0.00
3.50 0.33 0.00 0.00
3.75 0.35 0.00 0.00
4.00 0.38 0.00 0.00
4.25 0.41 0.00 0.00
4.50 0.44 0.00 0.00
4.75 0.47 0.00 0.00
5.00 0.50 0.00 0.00
5.25 0.53 0.00 0.00
5.50 0.57 0.00 0.00
5.75 0.60 0.00 0.00
6.00 0.64 0.00 0.00
6.25 0.67 0.00 0.00
6.50 0.71 0.00 0.00
6.75 0.75 0.00 0.00
7.00 0.79 0.00 0.00
7.25 0.83 0.00 0.00
7.50 0.87 0.00 0.01
7.75 0.91 0.01 0.01
8.00 0.95 0.01 0.01
8.25 1.00 0.02 0.01
8.50 1.05 0.02 0.02
8.75 1.11 0.03 0.02
9.00 1.17 0.04 0.03
9.25 1.23 0.06 0.03
9.50 1.29 0.07 0.03
9.75 1.36 0.09 0.04

10.00 1.44 0.11 0.05
10.25 1.52 0.14 0.06
10.50 1.62 0.17 0.08
10.75 1.73 0.21 0.10
11.00 1.87 0.26 0.13
11.25 2.03 0.33 0.18
11.50 2.25 0.44 0.25
11.75 3.07 0.90 1.40
12.00 5.26 2.49 4.17
12.25 5.61 2.77 0.60
12.50 5.84 2.95 0.39
12.75 6.00 3.09 0.30
13.00 6.13 3.20 0.25
13.25 6.24 3.29 0.22
13.50 6.34 3.38 0.19
13.75 6.43 3.45 0.17
14.00 6.51 3.52 0.15

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.25 6.58 3.58 0.14
14.50 6.65 3.64 0.13
14.75 6.72 3.69 0.13
15.00 6.78 3.74 0.12
15.25 6.83 3.79 0.11
15.50 6.89 3.84 0.11
15.75 6.94 3.88 0.10
16.00 6.99 3.92 0.09
16.25 7.03 3.96 0.09
16.50 7.08 4.00 0.09
16.75 7.12 4.04 0.08
17.00 7.16 4.07 0.08
17.25 7.20 4.11 0.08
17.50 7.24 4.14 0.08
17.75 7.28 4.17 0.07
18.00 7.31 4.21 0.07
18.25 7.35 4.24 0.07
18.50 7.38 4.27 0.07
18.75 7.41 4.29 0.07
19.00 7.45 4.32 0.06
19.25 7.48 4.35 0.06
19.50 7.50 4.37 0.06
19.75 7.53 4.40 0.06
20.00 7.56 4.42 0.05
20.25 7.58 4.44 0.05
20.50 7.61 4.47 0.05
20.75 7.64 4.49 0.05
21.00 7.66 4.51 0.05
21.25 7.68 4.53 0.05
21.50 7.71 4.55 0.05
21.75 7.73 4.57 0.05
22.00 7.76 4.60 0.05
22.25 7.78 4.62 0.05
22.50 7.80 4.64 0.05
22.75 7.83 4.66 0.05
23.00 7.85 4.68 0.05
23.25 7.87 4.70 0.05
23.50 7.90 4.72 0.05
23.75 7.92 4.74 0.05
24.00 7.94 4.76 0.04
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Summary for Subcatchment 15S: PDA-101

Runoff = 16.41 cfs @ 11.95 hrs,  Volume= 0.875 af,  Depth> 7.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=7.94"

Area (sf) CN Description
9,252 69 50-75% Grass cover, Fair, HSG B

10,137 98 Unconnected roofs, HSG B
* 44,010 98 Paved parking

63,399 94 Weighted Average
9,252 14.59% Pervious Area

54,147 85.41% Impervious Area
10,137 18.72% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 15S: PDA-101

Runoff

Hydrograph

Time  (hours)
242322212019181716151413121110987654321
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Type II 24-hr
100-yr Rainfall=7.94"

Runoff Area=63,399 sf
Runoff Volume=0.875 af

Runoff Depth>7.22"
Tc=5.0 min

CN=94

16.41 cfs
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Hydrograph for Subcatchment 15S: PDA-101

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

1.00 0.08 0.00 0.00
1.25 0.11 0.00 0.00
1.50 0.13 0.00 0.00
1.75 0.15 0.00 0.01
2.00 0.17 0.00 0.02
2.25 0.20 0.01 0.02
2.50 0.22 0.01 0.03
2.75 0.25 0.02 0.04
3.00 0.27 0.03 0.05
3.25 0.30 0.04 0.06
3.50 0.33 0.05 0.06
3.75 0.35 0.06 0.07
4.00 0.38 0.07 0.08
4.25 0.41 0.09 0.09
4.50 0.44 0.10 0.09
4.75 0.47 0.12 0.10
5.00 0.50 0.14 0.11
5.25 0.53 0.16 0.12
5.50 0.57 0.18 0.13
5.75 0.60 0.20 0.13
6.00 0.64 0.22 0.14
6.25 0.67 0.25 0.15
6.50 0.71 0.28 0.16
6.75 0.75 0.30 0.17
7.00 0.79 0.33 0.17
7.25 0.83 0.37 0.18
7.50 0.87 0.40 0.19
7.75 0.91 0.43 0.20
8.00 0.95 0.47 0.21
8.25 1.00 0.50 0.23
8.50 1.05 0.55 0.25
8.75 1.11 0.59 0.28
9.00 1.17 0.64 0.31
9.25 1.23 0.70 0.32
9.50 1.29 0.75 0.33
9.75 1.36 0.81 0.36

10.00 1.44 0.88 0.40
10.25 1.52 0.96 0.46
10.50 1.62 1.05 0.53
10.75 1.73 1.15 0.63
11.00 1.87 1.27 0.74
11.25 2.03 1.43 0.96
11.50 2.25 1.63 1.24
11.75 3.07 2.42 5.93
12.00 5.26 4.57 13.70
12.25 5.61 4.91 1.87
12.50 5.84 5.13 1.21
12.75 6.00 5.29 0.90
13.00 6.13 5.43 0.75
13.25 6.24 5.54 0.65
13.50 6.34 5.64 0.57
13.75 6.43 5.73 0.50
14.00 6.51 5.80 0.45

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.25 6.58 5.87 0.41
14.50 6.65 5.94 0.39
14.75 6.72 6.01 0.37
15.00 6.78 6.07 0.35
15.25 6.83 6.12 0.33
15.50 6.89 6.18 0.31
15.75 6.94 6.23 0.29
16.00 6.99 6.28 0.27
16.25 7.03 6.32 0.26
16.50 7.08 6.36 0.25
16.75 7.12 6.41 0.25
17.00 7.16 6.45 0.24
17.25 7.20 6.49 0.23
17.50 7.24 6.53 0.23
17.75 7.28 6.56 0.22
18.00 7.31 6.60 0.21
18.25 7.35 6.63 0.20
18.50 7.38 6.67 0.20
18.75 7.41 6.70 0.19
19.00 7.45 6.73 0.18
19.25 7.48 6.76 0.17
19.50 7.50 6.79 0.17
19.75 7.53 6.82 0.16
20.00 7.56 6.84 0.15
20.25 7.58 6.87 0.15
20.50 7.61 6.89 0.15
20.75 7.64 6.92 0.15
21.00 7.66 6.94 0.15
21.25 7.68 6.97 0.14
21.50 7.71 6.99 0.14
21.75 7.73 7.02 0.14
22.00 7.76 7.04 0.14
22.25 7.78 7.06 0.14
22.50 7.80 7.09 0.14
22.75 7.83 7.11 0.14
23.00 7.85 7.13 0.13
23.25 7.87 7.16 0.13
23.50 7.90 7.18 0.13
23.75 7.92 7.20 0.13
24.00 7.94 7.22 0.13
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Summary for Subcatchment 20S: PDA-201

Runoff = 9.12 cfs @ 11.95 hrs,  Volume= 0.497 af,  Depth> 7.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  100-yr Rainfall=7.94"

Area (sf) CN Description
1,926 69 50-75% Grass cover, Fair, HSG B

268 79 50-75% Grass cover, Fair, HSG C
* 32,681 98 Paved parking

34,875 96 Weighted Average
2,194 6.29% Pervious Area

32,681 93.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 20S: PDA-201

Runoff

Hydrograph

Time  (hours)
242322212019181716151413121110987654321
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Type II 24-hr
100-yr Rainfall=7.94"

Runoff Area=34,875 sf
Runoff Volume=0.497 af

Runoff Depth>7.46"
Tc=5.0 min

CN=96

9.12 cfs
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Hydrograph for Subcatchment 20S: PDA-201

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

1.00 0.08 0.00 0.00
1.25 0.11 0.00 0.00
1.50 0.13 0.00 0.01
1.75 0.15 0.01 0.02
2.00 0.17 0.02 0.02
2.25 0.20 0.03 0.03
2.50 0.22 0.04 0.03
2.75 0.25 0.05 0.04
3.00 0.27 0.06 0.04
3.25 0.30 0.07 0.05
3.50 0.33 0.09 0.05
3.75 0.35 0.11 0.05
4.00 0.38 0.12 0.06
4.25 0.41 0.14 0.06
4.50 0.44 0.16 0.07
4.75 0.47 0.19 0.07
5.00 0.50 0.21 0.08
5.25 0.53 0.23 0.08
5.50 0.57 0.26 0.08
5.75 0.60 0.29 0.09
6.00 0.64 0.31 0.09
6.25 0.67 0.34 0.10
6.50 0.71 0.38 0.10
6.75 0.75 0.41 0.11
7.00 0.79 0.44 0.11
7.25 0.83 0.48 0.11
7.50 0.87 0.51 0.12
7.75 0.91 0.55 0.12
8.00 0.95 0.59 0.13
8.25 1.00 0.63 0.14
8.50 1.05 0.68 0.15
8.75 1.11 0.73 0.17
9.00 1.17 0.78 0.18
9.25 1.23 0.84 0.19
9.50 1.29 0.90 0.19
9.75 1.36 0.96 0.21

10.00 1.44 1.04 0.23
10.25 1.52 1.12 0.27
10.50 1.62 1.21 0.31
10.75 1.73 1.32 0.36
11.00 1.87 1.44 0.43
11.25 2.03 1.61 0.55
11.50 2.25 1.81 0.70
11.75 3.07 2.62 3.33
12.00 5.26 4.80 7.60
12.25 5.61 5.14 1.03
12.50 5.84 5.36 0.67
12.75 6.00 5.52 0.50
13.00 6.13 5.66 0.41
13.25 6.24 5.77 0.36
13.50 6.34 5.87 0.31
13.75 6.43 5.96 0.28
14.00 6.51 6.04 0.25

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.25 6.58 6.11 0.23
14.50 6.65 6.18 0.22
14.75 6.72 6.24 0.21
15.00 6.78 6.30 0.20
15.25 6.83 6.36 0.18
15.50 6.89 6.41 0.17
15.75 6.94 6.46 0.16
16.00 6.99 6.51 0.15
16.25 7.03 6.56 0.14
16.50 7.08 6.60 0.14
16.75 7.12 6.64 0.14
17.00 7.16 6.68 0.13
17.25 7.20 6.72 0.13
17.50 7.24 6.76 0.12
17.75 7.28 6.80 0.12
18.00 7.31 6.84 0.12
18.25 7.35 6.87 0.11
18.50 7.38 6.90 0.11
18.75 7.41 6.94 0.10
19.00 7.45 6.97 0.10
19.25 7.48 7.00 0.10
19.50 7.50 7.03 0.09
19.75 7.53 7.05 0.09
20.00 7.56 7.08 0.08
20.25 7.58 7.11 0.08
20.50 7.61 7.13 0.08
20.75 7.64 7.16 0.08
21.00 7.66 7.18 0.08
21.25 7.68 7.21 0.08
21.50 7.71 7.23 0.08
21.75 7.73 7.25 0.08
22.00 7.76 7.28 0.08
22.25 7.78 7.30 0.08
22.50 7.80 7.33 0.08
22.75 7.83 7.35 0.07
23.00 7.85 7.37 0.07
23.25 7.87 7.39 0.07
23.50 7.90 7.42 0.07
23.75 7.92 7.44 0.07
24.00 7.94 7.46 0.07
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Summary for Reach 15R: POI-1

Inflow Area = 2.034 ac, 44.94% Impervious,  Inflow Depth > 6.10"    for  100-yr event
Inflow = 20.65 cfs @ 11.95 hrs,  Volume= 1.034 af
Outflow = 20.65 cfs @ 11.95 hrs,  Volume= 1.034 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-24.00 hrs, dt= 0.05 hrs

Reach 15R: POI-1

Inflow
Outflow

Hydrograph

Time  (hours)
242322212019181716151413121110987654321
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Inflow Area=2.034 ac
20.65 cfs

20.65 cfs
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Hydrograph for Reach 15R: POI-1

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

1.00 0.00 0.00
1.25 0.00 0.00
1.50 0.00 0.00
1.75 0.00 0.00
2.00 0.00 0.00
2.25 0.00 0.00
2.50 0.00 0.00
2.75 0.00 0.00
3.00 0.00 0.00
3.25 0.01 0.01
3.50 0.02 0.02
3.75 0.02 0.02
4.00 0.03 0.03
4.25 0.04 0.04
4.50 0.04 0.04
4.75 0.05 0.05
5.00 0.06 0.06
5.25 0.06 0.06
5.50 0.07 0.07
5.75 0.08 0.08
6.00 0.09 0.09
6.25 0.09 0.09
6.50 0.10 0.10
6.75 0.11 0.11
7.00 0.12 0.12
7.25 0.13 0.13
7.50 0.14 0.14
7.75 0.15 0.15
8.00 0.16 0.16
8.25 0.18 0.18
8.50 0.21 0.21
8.75 0.24 0.24
9.00 0.27 0.27
9.25 0.29 0.29
9.50 0.30 0.30
9.75 0.33 0.33

10.00 0.38 0.38
10.25 0.45 0.45
10.50 0.53 0.53
10.75 0.64 0.64
11.00 0.78 0.78
11.25 1.03 1.03
11.50 1.37 1.37
11.75 6.91 6.91
12.00 17.46 17.46
12.25 2.43 2.43
12.50 1.58 1.58
12.75 1.18 1.18
13.00 0.99 0.99
13.25 0.85 0.85
13.50 0.75 0.75
13.75 0.66 0.66
14.00 0.59 0.59

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

14.25 0.55 0.55
14.50 0.52 0.52
14.75 0.49 0.49
15.00 0.47 0.47
15.25 0.44 0.44
15.50 0.41 0.41
15.75 0.39 0.39
16.00 0.36 0.36
16.25 0.35 0.35
16.50 0.34 0.34
16.75 0.33 0.33
17.00 0.32 0.32
17.25 0.31 0.31
17.50 0.30 0.30
17.75 0.29 0.29
18.00 0.28 0.28
18.25 0.27 0.27
18.50 0.26 0.26
18.75 0.25 0.25
19.00 0.24 0.24
19.25 0.23 0.23
19.50 0.22 0.22
19.75 0.21 0.21
20.00 0.20 0.20
20.25 0.20 0.20
20.50 0.20 0.20
20.75 0.20 0.20
21.00 0.19 0.19
21.25 0.19 0.19
21.50 0.19 0.19
21.75 0.19 0.19
22.00 0.19 0.19
22.25 0.18 0.18
22.50 0.18 0.18
22.75 0.18 0.18
23.00 0.18 0.18
23.25 0.18 0.18
23.50 0.18 0.18
23.75 0.17 0.17
24.00 0.17 0.17
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Summary for Reach 17R: POI-1

Inflow Area = 2.256 ac, 88.35% Impervious,  Inflow Depth > 4.48"    for  100-yr event
Inflow = 21.39 cfs @ 12.01 hrs,  Volume= 0.843 af
Outflow = 21.39 cfs @ 12.01 hrs,  Volume= 0.843 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-24.00 hrs, dt= 0.05 hrs

Reach 17R: POI-1

Inflow
Outflow

Hydrograph

Time  (hours)
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Hydrograph for Reach 17R: POI-1

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

1.00 0.00 0.00
1.25 0.00 0.00
1.50 0.00 0.00
1.75 0.00 0.00
2.00 0.00 0.00
2.25 0.00 0.00
2.50 0.00 0.00
2.75 0.00 0.00
3.00 0.00 0.00
3.25 0.00 0.00
3.50 0.00 0.00
3.75 0.00 0.00
4.00 0.00 0.00
4.25 0.00 0.00
4.50 0.00 0.00
4.75 0.00 0.00
5.00 0.00 0.00
5.25 0.00 0.00
5.50 0.00 0.00
5.75 0.00 0.00
6.00 0.00 0.00
6.25 0.00 0.00
6.50 0.00 0.00
6.75 0.00 0.00
7.00 0.00 0.00
7.25 0.00 0.00
7.50 0.00 0.00
7.75 0.00 0.00
8.00 0.00 0.00
8.25 0.00 0.00
8.50 0.00 0.00
8.75 0.00 0.00
9.00 0.00 0.00
9.25 0.00 0.00
9.50 0.00 0.00
9.75 0.00 0.00

10.00 0.00 0.00
10.25 0.00 0.00
10.50 0.00 0.00
10.75 0.00 0.00
11.00 0.00 0.00
11.25 0.00 0.00
11.50 0.00 0.00
11.75 0.42 0.42
12.00 21.22 21.22
12.25 5.38 5.38
12.50 4.24 4.24
12.75 3.14 3.14
13.00 2.36 2.36
13.25 1.84 1.84
13.50 1.48 1.48
13.75 1.22 1.22
14.00 1.03 1.03

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

14.25 0.88 0.88
14.50 0.77 0.77
14.75 0.68 0.68
15.00 0.61 0.61
15.25 0.55 0.55
15.50 0.50 0.50
15.75 0.46 0.46
16.00 0.42 0.42
16.25 0.39 0.39
16.50 0.36 0.36
16.75 0.33 0.33
17.00 0.30 0.30
17.25 0.28 0.28
17.50 0.27 0.27
17.75 0.25 0.25
18.00 0.23 0.23
18.25 0.22 0.22
18.50 0.21 0.21
18.75 0.20 0.20
19.00 0.19 0.19
19.25 0.17 0.17
19.50 0.16 0.16
19.75 0.15 0.15
20.00 0.14 0.14
20.25 0.13 0.13
20.50 0.12 0.12
20.75 0.12 0.12
21.00 0.11 0.11
21.25 0.10 0.10
21.50 0.10 0.10
21.75 0.09 0.09
22.00 0.09 0.09
22.25 0.08 0.08
22.50 0.08 0.08
22.75 0.07 0.07
23.00 0.07 0.07
23.25 0.07 0.07
23.50 0.06 0.06
23.75 0.06 0.06
24.00 0.06 0.06
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Summary for Pond 12P: CHAMBERS

Inflow Area = 2.256 ac, 88.35% Impervious,  Inflow Depth > 7.30"    for  100-yr event
Inflow = 25.52 cfs @ 11.95 hrs,  Volume= 1.373 af
Outflow = 21.56 cfs @ 12.01 hrs,  Volume= 1.131 af,  Atten= 16%,  Lag= 3.3 min
Discarded = 0.17 cfs @ 5.70 hrs,  Volume= 0.288 af
Primary = 21.39 cfs @ 12.01 hrs,  Volume= 0.843 af

Routing by Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 86.13' @ 12.00 hrs   Surf.Area= 0.244 ac   Storage= 0.563 af

Plug-Flow detention time= 144.0 min calculated for 1.131 af (82% of inflow)
Center-of-Mass det. time= 69.1 min ( 822.2 - 753.0 )

Volume Invert Avail.Storage Storage Description
#1A 63.45' 0.200 af 59.50'W x 178.50'L x 3.54'H Field A

0.864 af Overall - 0.362 af Embedded = 0.501 af  x 40.0% Voids
#2A 63.95' 0.362 af Cultec R-330XLHD  x 300  Inside #1

Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 12 rows

0.563 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Discarded 63.45' 0.700 in/hr Exfiltration over Surface area   
#2 Primary 64.75' 15.0"  Round Culvert   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 64.75' / 64.55'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Discarded OutFlow  Max=0.17 cfs @ 5.70 hrs  HW=63.59'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.17 cfs)

Primary OutFlow  Max=20.32 cfs @ 12.01 hrs  HW=84.35'   (Free Discharge)
2=Culvert  (Inlet Controls 20.32 cfs @ 16.56 fps)
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Pond 12P: CHAMBERS - Chamber Wizard Field A

Chamber Model = Cultec R-330XLHD (Cultec Recharger® 330XLHD)
Effective Size= 47.8"W x 30.0"H => 7.45 sf x 7.00'L = 52.2 cf
Overall Size= 52.0"W x 30.5"H x 8.50'L with 1.50' Overlap
Row Length Adjustment= +1.50' x 7.45 sf x 12 rows

52.0" Wide + 6.0" Spacing = 58.0" C-C Row Spacing

25 Chambers/Row x 7.00' Long +1.50' Row Adjustment = 176.50' Row Length +12.0" End Stone x 2 = 
178.50' Base Length
12 Rows x 52.0" Wide + 6.0" Spacing x 11 + 12.0" Side Stone x 2 = 59.50' Base Width
6.0" Base + 30.5" Chamber Height + 6.0" Cover = 3.54' Field Height

300 Chambers x 52.2 cf  +1.50' Row Adjustment x 7.45 sf x 12 Rows = 15,781.2 cf Chamber Storage

37,615.2 cf Field - 15,781.2 cf Chambers = 21,833.9 cf Stone x 40.0% Voids = 8,733.6 cf Stone Storage

Chamber Storage + Stone Storage = 24,514.8 cf = 0.563 af
Overall Storage Efficiency = 65.2%
Overall System Size = 178.50' x 59.50' x 3.54'

300 Chambers
1,393.2 cy Field
808.7 cy Stone
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Pond 12P: CHAMBERS

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Hydrograph for Pond 12P: CHAMBERS

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

1.00 0.00 0.000 63.45 0.00 0.00 0.00
1.50 0.01 0.000 63.45 0.00 0.00 0.00
2.00 0.04 0.001 63.46 0.01 0.01 0.00
2.50 0.07 0.002 63.47 0.03 0.03 0.00
3.00 0.09 0.004 63.49 0.05 0.05 0.00
3.50 0.11 0.006 63.51 0.07 0.07 0.00
4.00 0.14 0.008 63.53 0.09 0.09 0.00
4.50 0.16 0.009 63.55 0.12 0.12 0.00
5.00 0.19 0.011 63.56 0.14 0.14 0.00
5.50 0.21 0.013 63.58 0.16 0.16 0.00
6.00 0.23 0.015 63.61 0.17 0.17 0.00
6.50 0.26 0.018 63.64 0.17 0.17 0.00
7.00 0.28 0.022 63.68 0.17 0.17 0.00
7.50 0.31 0.028 63.73 0.17 0.17 0.00
8.00 0.33 0.034 63.79 0.17 0.17 0.00
8.50 0.41 0.042 63.88 0.17 0.17 0.00
9.00 0.49 0.053 63.97 0.17 0.17 0.00
9.50 0.52 0.067 64.04 0.17 0.17 0.00

10.00 0.64 0.083 64.11 0.17 0.17 0.00
10.50 0.84 0.106 64.22 0.17 0.17 0.00
11.00 1.17 0.140 64.38 0.17 0.17 0.00
11.50 1.94 0.196 64.65 0.17 0.17 0.00
12.00 21.29 0.563 86.06 21.39 0.17 21.22
12.50 1.87 0.481 66.20 4.42 0.17 4.24
13.00 1.17 0.401 65.70 2.53 0.17 2.36
13.50 0.88 0.358 65.46 1.65 0.17 1.48
14.00 0.69 0.333 65.33 1.20 0.17 1.03
14.50 0.61 0.316 65.24 0.94 0.17 0.77
15.00 0.55 0.304 65.18 0.78 0.17 0.61
15.50 0.49 0.296 65.14 0.67 0.17 0.50
16.00 0.42 0.288 65.10 0.59 0.17 0.42
16.50 0.39 0.282 65.07 0.53 0.17 0.36
17.00 0.37 0.277 65.05 0.48 0.17 0.30
17.50 0.35 0.273 65.03 0.44 0.17 0.27
18.00 0.33 0.270 65.01 0.41 0.17 0.23
18.50 0.30 0.266 65.00 0.38 0.17 0.21
19.00 0.28 0.263 64.98 0.36 0.17 0.19
19.50 0.26 0.260 64.96 0.33 0.17 0.16
20.00 0.24 0.257 64.95 0.31 0.17 0.14
20.50 0.23 0.254 64.94 0.29 0.17 0.12
21.00 0.23 0.252 64.92 0.28 0.17 0.11
21.50 0.22 0.250 64.91 0.27 0.17 0.10
22.00 0.22 0.248 64.90 0.26 0.17 0.09
22.50 0.21 0.246 64.90 0.25 0.17 0.08
23.00 0.21 0.245 64.89 0.24 0.17 0.07
23.50 0.20 0.243 64.88 0.23 0.17 0.06
24.00 0.20 0.242 64.87 0.23 0.17 0.06
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:12,000.

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: State of Connecticut
Survey Area Data: Version 20, Jun 9, 2020

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

Date(s) aerial images were photographed: Mar 20, 2019—Mar 
27, 2019

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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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

3 Ridgebury, Leicester, and 
Whitman soils, 0 to 8 percent 
slopes, extremely stony

18.8 10.3%

15 Scarboro muck, 0 to 3 percent 
slopes

8.9 4.9%

34B Merrimac fine sandy loam, 3 to 
8 percent slopes

20.7 11.3%

38C Hinckley loamy sand, 3 to 15 
percent slopes

2.7 1.5%

45B Woodbridge fine sandy loam, 3 
to 8 percent slopes

14.9 8.1%

50A Sutton fine sandy loam, 0 to 3 
percent slopes

2.1 1.2%

51B Sutton fine sandy loam, 0 to 8 
percent slopes, very stony

0.5 0.3%

62C Canton and Charlton fine sandy 
loams, 3 to 15 percent 
slopes, extremely stony

1.9 1.0%

73C Charlton-Chatfield complex, 0 
to 15 percent slopes, very 
rocky

27.9 15.3%

73E Charlton-Chatfield complex, 15 
to 45 percent slopes, very 
rocky

0.0 0.0%

75C Hollis-Chatfield-Rock outcrop 
complex, 3 to 15 percent 
slopes

0.6 0.3%

75E Hollis-Chatfield-Rock outcrop 
complex, 15 to 45 percent 
slopes

4.3 2.4%

84B Paxton and Montauk fine sandy 
loams, 3 to 8 percent slopes

24.9 13.6%

302 Dumps 10.2 5.6%

306 Udorthents-Urban land complex 33.9 18.5%

701A Ninigret fine sandy loam, 0 to 3 
percent slopes

5.2 2.8%

701B Ninigret fine sandy loam, 3 to 8 
percent slopes

5.2 2.8%

Totals for Area of Interest 182.8 100.0%
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Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
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shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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State of Connecticut

3—Ridgebury, Leicester, and Whitman soils, 0 to 8 percent slopes, 
extremely stony

Map Unit Setting
National map unit symbol: 2t2qt
Elevation: 0 to 1,480 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Ridgebury, extremely stony, and similar soils: 40 percent
Leicester, extremely stony, and similar soils: 35 percent
Whitman, extremely stony, and similar soils: 17 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ridgebury, Extremely Stony

Setting
Landform: Drumlins, depressions, drainageways, hills, ground moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 6 inches: fine sandy loam
Bw - 6 to 10 inches: sandy loam
Bg - 10 to 19 inches: gravelly sandy loam
Cd - 19 to 66 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 15 to 35 inches to densic material
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
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Hydrologic Soil Group: D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Description of Leicester, Extremely Stony

Setting
Landform: Ground moraines, depressions, drainageways, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Parent material: Coarse-loamy melt-out till derived from gneiss, granite, and/or 

schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 7 inches: fine sandy loam
Bg - 7 to 18 inches: fine sandy loam
BC - 18 to 24 inches: fine sandy loam
C1 - 24 to 39 inches: gravelly fine sandy loam
C2 - 39 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: High (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B/D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Description of Whitman, Extremely Stony

Setting
Landform: Depressions, drainageways, hills, ground moraines, drumlins
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Oi - 0 to 1 inches: peat
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A - 1 to 10 inches: fine sandy loam
Bg - 10 to 17 inches: gravelly fine sandy loam
Cdg - 17 to 61 inches: fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 7 to 38 inches to densic material
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F144AY009CT - Wet Till Depressions
Hydric soil rating: Yes

Minor Components

Woodbridge, extremely stony
Percent of map unit: 6 percent
Landform: Ground moraines, drumlins, hills
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Swansea
Percent of map unit: 2 percent
Landform: Swamps, bogs
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

15—Scarboro muck, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2svkt
Elevation: 0 to 1,350 feet
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Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Scarboro and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scarboro

Setting
Landform: Outwash deltas, depressions, drainageways, outwash terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Concave
Across-slope shape: Concave, linear
Parent material: Sandy glaciofluvial deposits derived from schist and/or gneiss 

and/or granite

Typical profile
Oa - 0 to 8 inches: muck
A - 8 to 14 inches: mucky fine sandy loam
Cg1 - 14 to 22 inches: sand
Cg2 - 22 to 65 inches: gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(1.42 to 14.17 in/hr)
Depth to water table: About 0 to 2 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D
Ecological site: F144AY031MA - Very Wet Outwash
Hydric soil rating: Yes

Minor Components

Timakwa
Percent of map unit: 10 percent
Landform: Swamps
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soil rating: Yes
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Walpole
Percent of map unit: 8 percent
Landform: Deltas, outwash terraces, depressions, outwash plains, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Deerfield
Percent of map unit: 2 percent
Landform: Outwash plains, terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

34B—Merrimac fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2tyqs
Elevation: 0 to 1,290 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Merrimac and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Merrimac

Setting
Landform: Kames, eskers, moraines, outwash terraces, outwash plains
Landform position (two-dimensional): Backslope, footslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest, riser, tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits derived from granite, schist, and 

gneiss over sandy and gravelly glaciofluvial deposits derived from granite, 
schist, and gneiss

Typical profile
Ap - 0 to 10 inches: fine sandy loam
Bw1 - 10 to 22 inches: fine sandy loam
Bw2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand
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Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very 

high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Maximum salinity: Nonsaline (0.0 to 1.4 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0
Available water capacity: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F145XY008MA - Dry Outwash
Hydric soil rating: No

Minor Components

Sudbury
Percent of map unit: 5 percent
Landform: Outwash plains, terraces, deltas
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Hinckley
Percent of map unit: 5 percent
Landform: Deltas, outwash plains, eskers, kames
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest, head slope, 

rise
Down-slope shape: Convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Windsor
Percent of map unit: 3 percent
Landform: Outwash plains, deltas, dunes, outwash terraces
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Tread, riser
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Agawam
Percent of map unit: 2 percent
Landform: Outwash terraces, outwash plains, kames, eskers, stream terraces, 

moraines
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Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

38C—Hinckley loamy sand, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2svmb
Elevation: 0 to 1,290 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hinckley and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hinckley

Setting
Landform: Moraines, outwash terraces, outwash deltas, kame terraces, outwash 

plains, kames, eskers
Landform position (two-dimensional): Shoulder, backslope, footslope, toeslope, 

summit
Landform position (three-dimensional): Nose slope, side slope, crest, head slope, 

riser, tread
Down-slope shape: Convex, linear, concave
Across-slope shape: Linear, convex, concave
Parent material: Sandy and gravelly glaciofluvial deposits derived from gneiss 

and/or granite and/or schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 8 inches: loamy sand
Bw1 - 8 to 11 inches: gravelly loamy sand
Bw2 - 11 to 16 inches: gravelly loamy sand
BC - 16 to 19 inches: very gravelly loamy sand
C - 19 to 65 inches: very gravelly sand

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very 

high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: F144AY022MA - Dry Outwash
Hydric soil rating: No

Minor Components

Merrimac
Percent of map unit: 5 percent
Landform: Outwash plains, kames, eskers, moraines, outwash terraces
Landform position (two-dimensional): Backslope, footslope, shoulder, toeslope, 

summit
Landform position (three-dimensional): Side slope, crest, head slope, nose slope, 

riser, tread
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Windsor
Percent of map unit: 5 percent
Landform: Eskers, moraines, kame terraces, outwash plains, outwash terraces, 

outwash deltas, kames
Landform position (two-dimensional): Shoulder, backslope, footslope, toeslope, 

summit
Landform position (three-dimensional): Crest, head slope, nose slope, side slope, 

riser, tread
Down-slope shape: Convex, concave, linear
Across-slope shape: Concave, linear, convex
Hydric soil rating: No

Agawam
Percent of map unit: 3 percent
Landform: Outwash deltas, kame terraces, outwash plains, kames, eskers, 

moraines, outwash terraces
Landform position (two-dimensional): Footslope, backslope, shoulder, toeslope, 

summit
Landform position (three-dimensional): Nose slope, side slope, crest, head slope, 

riser, tread
Down-slope shape: Linear, convex, concave
Across-slope shape: Convex, linear, concave
Hydric soil rating: No

Sudbury
Percent of map unit: 2 percent
Landform: Outwash plains, moraines, outwash deltas, outwash terraces, kame 

terraces
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
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Hydric soil rating: No

45B—Woodbridge fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t2ql
Elevation: 0 to 1,470 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Woodbridge, fine sandy loam, and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodbridge, Fine Sandy Loam

Setting
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Ap - 0 to 7 inches: fine sandy loam
Bw1 - 7 to 18 inches: fine sandy loam
Bw2 - 18 to 30 inches: fine sandy loam
Cd - 30 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
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Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Paxton
Percent of map unit: 10 percent
Landform: Drumlins, hills, ground moraines
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Ridgebury
Percent of map unit: 8 percent
Landform: Ground moraines, depressions, drainageways, hills
Landform position (two-dimensional): Toeslope, backslope, footslope
Landform position (three-dimensional): Base slope, head slope, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

50A—Sutton fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2xffg
Elevation: 0 to 1,240 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Sutton and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sutton

Setting
Landform: Hills, ridges, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from gneiss, granite, and/or 

schist

Typical profile
Ap - 0 to 5 inches: fine sandy loam
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Bw1 - 5 to 17 inches: fine sandy loam
Bw2 - 17 to 25 inches: sandy loam
C1 - 25 to 39 inches: gravelly sandy loam
C2 - 39 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: About 12 to 27 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: Moderate (about 8.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B/D
Ecological site: F144AY008CT - Moist Till Uplands
Hydric soil rating: No

Minor Components

Charlton
Percent of map unit: 5 percent
Landform: Hills, ridges, ground moraines
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Crest
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Leicester
Percent of map unit: 5 percent
Landform: Depressions, drainageways, hills, ground moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Concave
Hydric soil rating: Yes

Canton
Percent of map unit: 4 percent
Landform: Ridges, moraines, hills
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Whitman
Percent of map unit: 1 percent
Landform: Drumlins, ground moraines, depressions, drainageways, hills
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Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

51B—Sutton fine sandy loam, 0 to 8 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2xfff
Elevation: 0 to 1,410 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Sutton, very stony, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sutton, Very Stony

Setting
Landform: Hills, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from gneiss, granite, and/or 

schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 7 inches: fine sandy loam
Bw1 - 7 to 19 inches: fine sandy loam
Bw2 - 19 to 27 inches: sandy loam
C1 - 27 to 41 inches: gravelly sandy loam
C2 - 41 to 62 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: About 12 to 27 inches
Frequency of flooding: None
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Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B/D
Ecological site: F144AY008CT - Moist Till Uplands
Hydric soil rating: No

Minor Components

Charlton, very stony
Percent of map unit: 7 percent
Landform: Hills, ground moraines, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Canton, very stony
Percent of map unit: 4 percent
Landform: Ridges, hills, moraines
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Leicester, very stony
Percent of map unit: 3 percent
Landform: Hills, drainageways, ground moraines, depressions
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: Yes

Whitman, very stony
Percent of map unit: 1 percent
Landform: Drainageways, hills, ground moraines, drumlins, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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62C—Canton and Charlton fine sandy loams, 3 to 15 percent slopes, 
extremely stony

Map Unit Setting
National map unit symbol: 2wks7
Elevation: 0 to 1,310 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Canton, extremely stony, and similar soils: 50 percent
Charlton, extremely stony, and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Canton, Extremely Stony

Setting
Landform: Ridges, hills, moraines
Landform position (two-dimensional): Shoulder, backslope, summit
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy melt-out till derived from gneiss, 

granite, and/or schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 5 inches: fine sandy loam
Bw1 - 5 to 16 inches: fine sandy loam
Bw2 - 16 to 22 inches: gravelly fine sandy loam
2C - 22 to 67 inches: gravelly loamy sand

Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

stratification
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.4 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Charlton, Extremely Stony

Setting
Landform: Hills, ground moraines, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 4 inches: fine sandy loam
Bw - 4 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Leicester, extremely stony
Percent of map unit: 5 percent
Landform: Depressions, drainageways, hills, ground moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Concave
Hydric soil rating: Yes
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Sutton, extremely stony
Percent of map unit: 5 percent
Landform: Ground moraines, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Chatfield, extremely stony
Percent of map unit: 5 percent
Landform: Hills, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No

73C—Charlton-Chatfield complex, 0 to 15 percent slopes, very rocky

Map Unit Setting
National map unit symbol: 2w698
Elevation: 0 to 1,550 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Charlton, very stony, and similar soils: 50 percent
Chatfield, very stony, and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Charlton, Very Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 4 inches: fine sandy loam
Bw - 4 to 27 inches: gravelly fine sandy loam
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C - 27 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Chatfield, Very Stony

Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock

Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
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Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Sutton, very stony
Percent of map unit: 5 percent
Landform: Ground moraines, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Rock outcrop
Percent of map unit: 5 percent
Hydric soil rating: No

Hollis, very stony
Percent of map unit: 5 percent
Landform: Ridges, hills
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Crest, side slope, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Leicester, very stony
Percent of map unit: 5 percent
Landform: Drainageways, depressions
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

73E—Charlton-Chatfield complex, 15 to 45 percent slopes, very rocky

Map Unit Setting
National map unit symbol: 9lql
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Charlton and similar soils: 45 percent
Chatfield and similar soils: 30 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Charlton

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist 

and/or gneiss

Typical profile
Ap - 0 to 4 inches: fine sandy loam
Bw1 - 4 to 7 inches: fine sandy loam
Bw2 - 7 to 19 inches: fine sandy loam
Bw3 - 19 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 15 to 45 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Chatfield

Setting
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist 

and/or gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 15 inches: gravelly fine sandy loam
Bw2 - 15 to 29 inches: gravelly fine sandy loam
2R - 29 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 45 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
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Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 

5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Rock outcrop
Percent of map unit: 10 percent
Hydric soil rating: No

Sutton
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Leicester
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Hollis
Percent of map unit: 3 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Unnamed, sandy subsoil
Percent of map unit: 1 percent
Hydric soil rating: No

Unnamed, red parent material
Percent of map unit: 1 percent
Hydric soil rating: No
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75C—Hollis-Chatfield-Rock outcrop complex, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: 9lqn
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Hollis and similar soils: 35 percent
Chatfield and similar soils: 30 percent
Rock outcrop: 15 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hollis

Setting
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy melt-out till derived from granite and/or schist and/or 

gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 9 inches: channery fine sandy loam
Bw2 - 9 to 15 inches: gravelly fine sandy loam
2R - 15 to 80 inches: bedrock

Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 

5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
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Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No

Description of Chatfield

Setting
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist 

and/or gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 15 inches: gravelly fine sandy loam
Bw2 - 15 to 29 inches: gravelly fine sandy loam
2R - 29 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 3 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 

5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Rock Outcrop

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Runoff class: Very high

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: Unranked

Minor Components

Charlton
Percent of map unit: 7 percent
Landform: Hills
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Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Sutton
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Leicester
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Unnamed, sandy subsoil
Percent of map unit: 1 percent
Hydric soil rating: No

Brimfield
Percent of map unit: 1 percent
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Unnamed, red parent material
Percent of map unit: 1 percent
Hydric soil rating: No

75E—Hollis-Chatfield-Rock outcrop complex, 15 to 45 percent slopes

Map Unit Setting
National map unit symbol: 9lqp
Elevation: 0 to 1,200 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Hollis and similar soils: 35 percent
Chatfield and similar soils: 30 percent
Rock outcrop: 15 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report

36



Description of Hollis

Setting
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy melt-out till derived from granite and/or schist and/or 

gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 9 inches: channery fine sandy loam
Bw2 - 9 to 15 inches: gravelly fine sandy loam
2R - 15 to 80 inches: bedrock

Properties and qualities
Slope: 15 to 45 percent
Surface area covered with cobbles, stones or boulders: 9.0 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 

5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 1.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No

Description of Chatfield

Setting
Landform: Hills, ridges
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy melt-out till derived from granite and/or schist 

and/or gneiss

Typical profile
Oa - 0 to 1 inches: highly decomposed plant material
A - 1 to 6 inches: gravelly fine sandy loam
Bw1 - 6 to 15 inches: gravelly fine sandy loam
Bw2 - 15 to 29 inches: gravelly fine sandy loam
2R - 29 to 80 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 45 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
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Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Low to high (0.01 to 

5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Rock Outcrop

Properties and qualities
Slope: 15 to 45 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Runoff class: Very high

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: Unranked

Minor Components

Charlton
Percent of map unit: 7 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Leicester
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Sutton
Percent of map unit: 5 percent
Landform: Drainageways, depressions
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Unnamed, red parent material
Percent of map unit: 1 percent
Hydric soil rating: No

Brimfield
Percent of map unit: 1 percent
Landform: Hills, ridges
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Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Unnamed, sandy subsoil
Percent of map unit: 1 percent
Hydric soil rating: No

84B—Paxton and Montauk fine sandy loams, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t2qn
Elevation: 0 to 1,570 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Paxton and similar soils: 55 percent
Montauk and similar soils: 30 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Paxton

Setting
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Ap - 0 to 8 inches: fine sandy loam
Bw1 - 8 to 15 inches: fine sandy loam
Bw2 - 15 to 26 inches: fine sandy loam
Cd - 26 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 18 to 39 inches to densic material
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
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Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Description of Montauk

Setting
Landform: Drumlins, hills
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
A - 0 to 4 inches: fine sandy loam
Bw1 - 4 to 14 inches: fine sandy loam
Bw2 - 14 to 25 inches: sandy loam
2Cd1 - 25 to 39 inches: gravelly loamy coarse sand
2Cd2 - 39 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 38 inches to densic material
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: About 24 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Ridgebury
Percent of map unit: 5 percent
Landform: Hills, ground moraines, depressions, drainageways
Landform position (two-dimensional): Toeslope, backslope, footslope
Landform position (three-dimensional): Base slope, head slope, dip
Down-slope shape: Concave
Across-slope shape: Concave
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Hydric soil rating: Yes

Woodbridge
Percent of map unit: 5 percent
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Charlton
Percent of map unit: 5 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

302—Dumps

Map Unit Setting
National map unit symbol: 9lmb
Elevation: 0 to 1,200 feet
Mean annual precipitation: 37 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Dumps: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Dumps

Typical profile
C - 0 to 65 inches: variable

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: Unranked

Minor Components

Udorthents
Percent of map unit: 2 percent
Hydric soil rating: No

Unnamed, frequently flooded
Percent of map unit: 1 percent
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Landform: Drainageways
Hydric soil rating: Yes

Westbrook
Percent of map unit: 1 percent
Landform: Tidal marshes, salt marshes
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Rock outcrop
Percent of map unit: 1 percent
Hydric soil rating: No

306—Udorthents-Urban land complex

Map Unit Setting
National map unit symbol: 9lmg
Elevation: 0 to 2,000 feet
Mean annual precipitation: 43 to 56 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 120 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 50 percent
Urban land: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Setting
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Drift

Typical profile
A - 0 to 5 inches: loam
C1 - 5 to 21 inches: gravelly loam
C2 - 21 to 80 inches: very gravelly sandy loam

Properties and qualities
Slope: 0 to 25 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00 

to 1.98 in/hr)
Depth to water table: About 54 to 72 inches
Frequency of flooding: None

Custom Soil Resource Report

42



Frequency of ponding: None
Available water capacity: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Hydric soil rating: No

Description of Urban Land

Typical profile
H - 0 to 6 inches: material

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: D
Hydric soil rating: Unranked

Minor Components

Unnamed, undisturbed soils
Percent of map unit: 8 percent
Hydric soil rating: No

Udorthents, wet substratum
Percent of map unit: 5 percent
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Rock outcrop
Percent of map unit: 2 percent
Hydric soil rating: No

701A—Ninigret fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2y07d
Elevation: 0 to 1,260 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Ninigret and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Ninigret

Setting
Landform: Outwash terraces, kames, moraines, outwash plains, kame terraces
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear, convex
Across-slope shape: Concave, convex
Parent material: Coarse-loamy eolian deposits over sandy and gravelly 

glaciofluvial deposits derived from gneiss, granite, schist, and/or phyllite

Typical profile
Ap - 0 to 8 inches: fine sandy loam
Bw1 - 8 to 16 inches: fine sandy loam
Bw2 - 16 to 26 inches: fine sandy loam
2C - 26 to 65 inches: stratified loamy sand to loamy fine sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 18 to 38 inches to strongly contrasting textural 

stratification
Drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: About 17 to 39 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Ecological site: F144AY026CT - Moist Silty Outwash
Hydric soil rating: No

Minor Components

Merrimac
Percent of map unit: 5 percent
Landform: Moraines, kames, eskers, outwash terraces, outwash plains
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Side slope, crest, tread
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Agawam
Percent of map unit: 5 percent
Landform: Moraines, outwash terraces, outwash plains, kame terraces, kames
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Side slope, crest, tread
Down-slope shape: Convex
Across-slope shape: Convex
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Hydric soil rating: No

Tisbury
Percent of map unit: 3 percent
Landform: Outwash terraces, outwash plains, deltas, valley trains
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Raypol
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

701B—Ninigret fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2y07f
Elevation: 0 to 1,260 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 185 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Ninigret and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ninigret

Setting
Landform: Moraines, outwash plains, kame terraces, outwash terraces, kames
Landform position (two-dimensional): Backslope, footslope, toeslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Convex, linear
Across-slope shape: Convex, concave
Parent material: Coarse-loamy eolian deposits over sandy and gravelly 

glaciofluvial deposits derived from gneiss, granite, schist, and/or phyllite

Typical profile
Ap - 0 to 8 inches: fine sandy loam
Bw1 - 8 to 16 inches: fine sandy loam
Bw2 - 16 to 26 inches: fine sandy loam
2C - 26 to 65 inches: stratified loamy sand to loamy fine sand

Properties and qualities
Slope: 3 to 8 percent
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Depth to restrictive feature: 18 to 38 inches to strongly contrasting textural 
stratification

Drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: About 17 to 39 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water capacity: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C
Ecological site: F144AY026CT - Moist Silty Outwash
Hydric soil rating: No

Minor Components

Merrimac
Percent of map unit: 5 percent
Landform: Moraines, outwash terraces, outwash plains, kames, eskers
Landform position (two-dimensional): Backslope, footslope, shoulder, summit, 

toeslope
Landform position (three-dimensional): Side slope, crest, head slope, nose slope, 

tread
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Agawam
Percent of map unit: 5 percent
Landform: Outwash terraces, outwash plains, kame terraces, kames, moraines
Landform position (two-dimensional): Backslope, shoulder, footslope, summit, 

toeslope
Landform position (three-dimensional): Side slope, crest, nose slope, head slope, 

tread
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Tisbury
Percent of map unit: 3 percent
Landform: Valley trains, outwash plains, deltas, outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Raypol
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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         Transportation - Airports
         runways
      
       
         
           
             State and Federal Partners, updates from USGS' The National Map Corps volunteers 
             20120101
             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 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.usgs.gov
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         Structures - Fire Stations
         Geographic features and feature names
      
       
         
           
             State and Federal Partners, updates from USGS' The National Map Corps volunteers 
             20080101
             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.usgs.gov
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             U.S. Geological Survey
             Publication Date
             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. Cemetery data are
              currently maintained in part with crowdsourcing methods by the USGS National Map Corps project
             https://nationalmap.gov/TheNationalMapCorps/
             http://geonames.usgs.gov/
          
        
         24000
         digital data
         
           
             
               19790912
               20170516
            
          
           publication date
        
         Structures - Cemeteries
         Geographic features and feature names
      
       
         
           
             U.S. Geological Survey
             Publication Date
             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. Post office data are
              currently maintained in part with crowdsourcing methods by the USGS National Map Corps project, especially for establishing correct
              geographic positions.
             https://nationalmap.gov/TheNationalMapCorps/
             http://geonames.usgs.gov/
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              State and Federal Partners, updates from USGS' The National Map Corps volunteers
             20150203
             Law Enforcement
             Vector digital data
             Included are locations where sworn officers of a law enforcement agency are regularly based or stationed. This dataset includes
              local police, county sheriff's offices, state police or highway patrol locations. Most federal law enforcement agency locations are not
              included.
             http://nationalmap.usgs.gov
          
        
         24000
         None
         
           
             
               20160727
               20160727
            
          
           ground condition
        
         Structures - Law Enforcement
          Geographic features and feature names
      
       
         
           
             U.S. Geological Survey
             Publication Date
             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/
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             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.
             20100820
             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.
             http://nhd.usgs.gov/
             http://nhd.usgs.gov/gnis.html
             http://nhdgeo.usgs.gov/metadata/nhd_high.htm
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             U.S. Fish and Wildlife Service
             Publication Date
             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
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             U.S. Census Bureau
             20140401
             State and Equivalent Boundary
             vector digital data
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey, and
              publishes the results as TIGER files. The USGS uses the TIGER data without editing or alteration.
             http://www.census.gov/geo/maps-data/data/tiger.html
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         State Boundaries
         State and Equivalent Boundary
      
       
         
           
             U.S. Census Bureau
             2014
             County and Equivalent Boundary
             vector digital data
             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/maps-data/data/tiger.html
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             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.
             https://www.acq.osd.mil/eie/BSI/BEI_DISDI.html
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             U.S. Department of Interior, U.S. Fish and Wildlife Service
             2014
             FWS Interest Simplified 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.
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             U.S. Geological Survey, National Geospatial Technical Operations Center - National Elevation Dataset is a component of
              a comprehensive base geospatial data model.
             20020401
             Hypsography
             Vector digital data
             This contour featureclass was generated from the 1/3 arc-second version of the 3D Elevation Program. The intended
              viewing scale for these features is 1:24,000. The contours are derived from a filtered elevation raster to achieve
              smoother arcs. In some areas, the 3DEP data may be 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 digital mapping program. The raster data source of
              contours is the 3D Elevation Program 1/3 arc-second layer. 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 3DEP 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://Hs.gov/
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             U.S. Geological Survey
             2016
             Land Cover - Woodland
             Vector digital data
             The Woodland Tint is a derivative land cover product created using several national map layers: 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, two National Land Cover Database (NLCD) raster
              layers (Tree Canopy 2011 and Imperviousness 2001): and two vector layers(National Hydrography Dataset and Transportation) are used. The
              resulting raster data is carried out as before to produce the polygon vector data. For Alaska, the Woodland Tint is a derivative land
              cover product created using five national map layers: one raster layer, National Land Cover Database (NLCD) 2011 (Land Cover); and four
              vector layers (National Hydrography Dataset, Transportation Roads, Transportation Airports and Transportation Railroads). 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.
             http://nationalmap.gov
             https://www.mrlc.gov/nlcd2011.php
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             U.S. Geological Survey
             Publication Date
             Shaded Relief
             raster digital data
             The Shaded relief is a derivative elevation product created from the USGS 3D Elevation Program (3DEP) 1/3 arc-second DEM data.
              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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             U.S. Geological Survey
             Publication Date
             Grids and Coordinate System
             Geographic Coordinate, U.S. National Grid, and UTM grid values are displayed along the map projection.
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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 
(https://store.usgs.gov) in Portable Document Format (PDF) with geospatial extensions. PDF maps can be viewed and printed with any 
conforming PDF software. Versions 9.x and later of Adobe® Reader® and Acrobat® software provide access to the geospatial function-
ality of the US Topo map. Adobe Reader is available for free at http://get.adobe.com/reader. More information about US Topo maps and 
their use is available at https://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) (https://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:


• Expressway1: A controlled access, divided arterial highway for through traffic.
• Secondary Highway1: 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.
• Local Connector1: 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 Road1: Roads used primarily for local traffic.
• Four Wheel Drive Road1: Unimproved roads passable only with four wheel drive vehicles.


1 Federal Highway Administration Planning Glossary - http://www.fhwa.dot.gov/planning/glossary/glossary_listing.cfm 05OCT2017ver7.1
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HYDROGRAPHY – continued
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Note:  Symbols use transparent color. When these 
symbols overlap the colors blend. This alters their 
appearance from how they are represented in the map 
legend. 
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