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I. Introduction and Project Narrative 

The Washington Suburban Sanitary Commission has retained The Wilson T. Ballard Company 
to provide engineering services for a Water and Sewer Rehabilitation project in Montgomery 
County. The project consists of designing and preparing contract documents for construction of 
small diameter water and sewer main replacement and relocation and water and sewer house 
service reconnections in an environmentally sensitive way.  The project is located along Eastern 
Avenue between Walnut Avenue and 5th Street in the City of Takoma Park in Montgomery 
County, Maryland. 

The proposed sewer line replacement will be placed in a new WSSC easement aligned with the 
rear property boundaries of the properties on the Eastern Avenue frontage road, adjacent to the 
rear property boundaries along Westmoreland Avenue.  

In conjunction with alignment studies for the proposed Water and Sewer replacement project, we 
have performed a hydrology survey in order to determine the possible effects of clearing the 
WSSC easement for construction of the sewer mains and sewer service connection.  

II. Project Area 

The study neighborhood is located in Maryland near the border with the District of Columbia in 
Takoma Park. The area is on a steep grade, falling from Eastern Avenue to past Westmoreland 
Avenue. All of the roadways in the area are closed section, and all runoff from roadway surfaces, 
as well as most sidewalks, is conveyed along the road to a closed storm drain system.  

Concerns have been raised by homeowners, primarily those along the southern side of 
Westmoreland Avenue, regarding incidence of water infiltration into basements. Multiple homes 
have reported such water infiltration is happening under current conditions, and the worry is that 
changing the runoff and groundwater recharge conditions by clearing of the easement area for 
construction of the proposed sewer line will increase the amount of water available for this kind 
of infiltration. At particular issue is the removal of several large trees within and adjacent to the 
easement area, specifically the effect of removing their water uptake from the soil.  

III. Sources of Information 

Multiple sources of information were used in the development of this report, including: 

 Natural Resources Conservation Service Web Soil Survey for Washington D.C., 
Montgomery County, and Prince George’s County. 

 USDA – SCS, TR-55 2nd Ed. June 1986 

 SHA Highway Drainage Manual 

 Aerial Mapping Imagery from 6” MDiMAP 

 Site Surveys performed by Buchart Horn, Inc. and AB Consultants, Inc. for the project 
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 Geotechnical report performed by Advantage Engineers for the project 

 Site Visit 
 

IV. Discussion 

Site Conditions 

The existing conditions in the construction area are generally natural areas, with some areas of 
improvement such as backyard water features and sheds. There is tree canopy over the majority 
of the area, and the ground cover is generally vines, clover, and brush. The project, proposed as 
an open-trench construction of an 8-inch sewer line through 15 properties between Walnut and 
First Avenues and 5 properties between First and Second Avenues, would remove approximately 
39 trees over 8” diameter at breast height (DBH). This will reduce the tree canopy, particularly 
with the removal of several large oak trees. The proposed construction will also remove the 
existing ground cover from the area of the proposed trench and will include the stabilization of 
the disturbed area with grass. The disturbed area is expected to naturally return to a ground cover 
condition similar to the current condition within a few years. 

Soil Conditions 

Soil conditions in the area are those of very hard soils, although the available soil surveys 
disagree on the underlying hydrologic soil group (HSG), a measure of the runoff potential of 
soils. We believe this is due to the location of the area of investigation lying on the corner of the 
Montgomery County soil survey. The Montgomery County Soil Survey shows the area between 
Eastern and Westmoreland Avenues as HSG ‘B’, which has a moderate infiltration rate when 
thoroughly wet, but the adjacent D.C. and Prince George’s soil surveys show the area as HSG 
‘C’, which has a slow infiltration rate when thoroughly wet. Based on the normal shape of HSG 
‘C’ locations, the area of investigation could likely be considered ‘C’ as well, especially since 
the difference in the classification is between Chillum Silt-Loam in Montgomery and Chillum-
Urban Land Complex in the other two surveys, for areas of similar urbanization.  

A geotechnical investigation for the project has been performed, including multiple soil borings. 
4 of the 5 borings were taken on the roads around the block - two on Second Avenue, one on 
Walnut Avenue, and one on Westmoreland Avenue – while the fifth was taken in the back yard 
of 6745 Eastern Avenue. These borings show a trend of groundwater getting closer to the surface 
as surface elevation drops: No water was found in the backyard Boring 5, while Boring 3 on 
Westmoreland Avenue showed groundwater at a depth of 3.5’. Shallower groundwater was 
found on the northwest end of the project area than the southeast end, with borings on Second 
Avenue showing groundwater depths of 13’ and 11.5’.  
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Effect of Tree Removal 

We have reviewed available literature on the effect of trees on groundwater, and while the 
general belief has been that tree cover tends to reduce available water for groundwater recharge 
through uptake and transpiration, a recently published study1 has shown that some conditions of 
intermediate tree cover can increase groundwater recharge. So there appears to be no clear 
relationship between individual trees and groundwater amounts that we can draw from published 
studies.  

However, due to the steep slopes and low infiltration rates we believe that the primary effect of 
trees on groundwater infiltration in this area is due to the surface irregularity caused by tree roots. 
Roots, both exposed and subsurface, cause local storage of rainfall and runoff, providing the 
opportunity for the trapped water to infiltrate, where otherwise it would run off down the steep 
slope. The effect of the sewer construction on these tree roots will be minimal, because even 
those trees that will be removed adjacent to the sewer alignment will not be grubbed. Therefore, 
we do not think the removal of trees will have a predictable significant effect on either 
groundwater or surface water from rainfall. 

Excavation and Backfill of Sewer Pipe Trench 

The trench excavation for the proposed sewer pipe will be minimized to the greatest extent 
practicable, limiting the area of actual ground disturbance to the smallest possible area. The pipe 
bedding will consist of borrow aggregate surrounding the pipe to 1’ above the top of the pipe, 
and local soils replaced to finished grade. The minimum cover over the proposed sewer pipe is 
3.5’, resulting in a minimum of 2.5’ of soil over the pipe bedding. Since the pipe excavation will 
disturb the soil, it is likely that there will be some additional infiltration for this area, at least for 
a period after the construction is finished. However, the minimal area of this disturbance and the 
likelihood of quick reestablishment of natural vegetation should limit the amount of time that this 
trench area has any effect on groundwater. There is not to be any significant mounding of the dirt 
backfill, so there will not be additional water trapped for infiltration. 

Change to Runoff Curve Number 

The other major effect that could cause a change to the runoff and infiltration of the project area 
is the change in landuse, which would be represented by a change in the “Runoff coefficient”, a 
measure of the runoff potential of an area based on the type of landuse. Using the Natural 
Resources Conservation Service (NRCS) Urban Hydrology for Small Watersheds methodology, 
also known as “TR-55”, the current conditions would be judged by a hydrologist to be either 
“Woods in Good Condition” or “Brush in Good Condition.” “Good” condition refers to the 
amount of area covered by vegetation, and since there are no large bare spots, even under the tree 
canopy, this area would be considered “Good”. These two conditions have Runoff Curve 
Numbers (RCN) of 65 for Brush and 70 for Woods, assuming C soils. After construction, it is 
likely that the area of disturbance will revert to Brush, or eventually Woods.  
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Since Brush has a lower curve number than Woods, after the area is regrown the proposed runoff 
would be slightly lower than in existing conditions, but since the overall change would be less 
than 1 whole number in weighted RCN, and RCN is rounded to the whole number for hydrology 
computation, the net effect of the clearing and sewer construction would be, essentially, no effect 
on the runoff potential of the area.  

V. Conclusion 

The Takoma Park Water and Sewer Rehabilitation will construct approximately 850 l.f. of sewer 
along the rear property lines of properties along Eastern Avenue. The neighborhood is worried 
that the proposed construction, which would involve the cutting of trees, clearing of brush, and 
trenching of the sewer line, will have an adverse impact on the houses along the south side of 
Westmoreland Avenue, either due to increased potential for groundwater infiltration into 
basements, or through additional surface flow causing erosion. 

We have investigated the area through site visits, landuse mapping, geotechnical investigation, 
and review of literature regarding research into the effect of trees on groundwater infiltration. 
Through our analysis, we find that the proposed construction of the sewer line will have minimal 
effect on the runoff potential of the study area, and thus will not cause significant increases in 
either runoff or groundwater infiltration. 

VI. References 
 

1. U. Iistedt et al, Intermediate tree cover can maximize groundwater recharge in the 
seasonally dry tropics, nature.com, Scientific Reports 6, Article number: 21930, 
(February 24, 2016) 
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

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 scales
ranging from 1:12,000 to 1:15,800.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
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:  District of Columbia
Survey Area Data:  Version 9, Sep 29, 2015

Soil Survey Area:  Montgomery County, Maryland
Survey Area Data:  Version 11, Sep 22, 2015

Soil Survey Area:  Prince George's County, Maryland
Survey Area Data:  Version 13, Sep 30, 2015

Your area of interest (AOI) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

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

Date(s) aerial images were photographed:  Data not available.

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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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — District of Columbia (DC001)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CdC Chillum-Urban land
complex, 8 to 15
percent slopes

C 21.3 23.3%

SgC Sassafras-Urban land
complex, 8 to 15
percent slopes

B 19.4 21.2%

Ub Urban land 1.3 1.4%

Subtotals for Soil Survey Area 42.0 45.9%

Totals for Area of Interest 91.4 100.0%

Hydrologic Soil Group— Summary by Map Unit — Montgomery County, Maryland (MD031)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

57B Chillum silt loam, 3 to 8
percent slopes

B 2.2 2.4%

57C Chillum silt loam, 8 to 15
percent slopes

B 30.2 33.0%

400 Urban land D 0.1 0.1%

Subtotals for Soil Survey Area 32.5 35.5%

Totals for Area of Interest 91.4 100.0%

Hydrologic Soil Group— Summary by Map Unit — Prince George's County, Maryland (MD033)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CbB Chillum-Urban land
complex, 0 to 5
percent slopes

D 1.5 1.7%

CbD Chillum-Urban land
complex, 5 to 15
percent slopes

C 4.2 4.6%

GfC Glenelg-Wheaton-Urban
land complex, 8 to 15
percent slopes

B 3.6 4.0%

MfF Manor-Brinklow
complex, 25 to 65
percent slopes, very
rocky

B 5.6 6.1%

WuB Woodstown-Urban land
complex, 0 to 5
percent slopes

C 2.1 2.3%

Subtotals for Soil Survey Area 17.0 18.6%

Totals for Area of Interest 91.4 100.0%
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Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher
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