VISUAL OBSERVATIONS REPORT
DEERLAKE DAM
BREVARD, NORTH CAROLINA
STATE DAM SAFETY ID#: TRANS‐007

PREPARED BY:
GARNER ENGINEERING, INC.
24 JANUARY 2024

Garner Engineering Inc.
20 Glenn Willow Dr Ste #11
Arden, North Carolina, 28704

john@garner-eng.com
828.337.5716

January 24, 2022
Deerlake Village Community Association
PO Box 2186
Brevard, NC 28712
Attention:

Mr. Khoi Le
Deerlake Management Committee Chairperson

Subject:

Report of Visual Observations
Deerlake Dam (State Dam Safety ID: TRANS‐007)
Brevard, North Carolina
Garner Engineering Project ID: GE‐338

Dear Mr. Le:
Garner Engineering is pleased to present this report of the Visual Observations made during our site
visit on 15 September 2021. This report is provided under the terms and conditions of our agreement
for services dated 12 August 2021. The descriptions provided in this report pertain to the Deerlake
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Garner Engineering, Inc.
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REPORT – VISUAL OBSERVATIONS
BACKGROUND

The Deerlake Dam is a 30.5‐foot‐high earthen embankment dam across
Lambo Creek, a tributary to the French Broad River. The dam was
originally completed in 1922 and modifications complected consistent
with as‐built plans prepared by J.C. Baumgarner, PE dated 5 September
2000.
The dam is oriented generally in an east‐west orientation with water
being impounded on the north side of the earthen embankment.
References in this report to “right” and “left” relating to the dam are
understood to be oriented as though standing on the dam, facing
downstream. In this case, the eastern end of the dam would be the
“right” end, and the western end, the “left” end.
The overall length of the dam is approximately 440 feet. The 12‐foot
wide crest supports a pedestrian gravel path for community use. This
gravel path is limited to foot travel and maintenance equipment only. At
the left (west) end of the dam a concrete control section of the
emergency spillway overflow passes through a low area in the crest
adjacent to Deerlake Road and emergency overflows discharge on the
road downstream toward Cambridge Drive. Normal pool is maintained
at an elevation of 2181 feet by a concrete open channel structure with a
wooden weir. The dam crest elevation is set at 2186 feet, providing 5
feet of freeboard above normal pool.

PURPOSE

Limited visual observations provide useful insight into the overall
condition of the dam and associated hydraulic structures. Often
significant issues can be identified by characteristics that manifest
visually on the surface of embankments and around hydraulic structures.
These issues can often be addressed prior to catastrophic failure
conditions. In the case of the Deerlake Dam, interpretation of these
visual observations can provide insight into the potential financial
impacts of remedial measures on and around the dam and lake.
The Dam Safety Law of 1967 provides regulatory standards for operation
of dams in North Carolina. The technical requirements relating to the
Dam Safety Law (found in the North Carolina Administrative Code Title
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15A of Subchapter 2K) set the standard for safe operating conditions for
dams. The Deerlake Dam is currently classified by the State Dam Safety
Office as a High Hazard Dam due to the likelihood of impacts to
infrastructure adjacent to and downstream of the dam. With a height of
30.5 feet and a storage capacity of 69 acre‐feet, the size classification of
the dam is Small. The administrative code dictates the design storm for
determining spillway capacity based on size and hazard classification.
Therefore, the design storm for a Small, High Hazard Dam is 1/3 of the
Probable Maximum Precipitation (PMP) rainfall event.
For the purposes of this report, we assumed that the function and size
of the dam and lake would not change in the foreseeable future. The
technical elements of the Dam Safety Law address spillway capacity,
spillway stability, dam embankment stability, and seepage. Each of
these general requirements is subject to detailed analyses that are
dependent on the size of the dam, its hazard classification, and the type
of structures and materials used to construct the dam. Detailed analyses
are beyond the scope of this report. However, we have used the
requirements of the Dam Safety Law as guidelines for our
recommendations.
MATERIALS
REVIEWED

In addition to the site visit, GE reviewed documents and information
sources to provide background for our observations at the site and the
recommendations in this report. These documents are identified as
follows:


The Dam Safety Law of 1967 and the accompanying
Administrative Code – Title 15A of Subchapter 2K.



As‐built Plans by Pinnacle Engineers, P.C and signed by J.C.
Baumgarner, dated 21 September 2000. These plans provide
information specific to the subsurface drainage and spillway
systems. We also referenced elevations from these plans.



Report of Evaluation and Plans by Pinnacle Engineers, P.C. dated
4 October 1999.



USGS Streamstats online watershed analysis for watershed
delineation and size information.
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USGS Brevard Quadrangle Map dated 2019 for topographic
setting and stream names and locations.



NRCS Websoil Survey for information regarding soil conditions in
the watershed.

Deerlake Dam was completed in 1922 in Transylvania County, North
Carolina, near Brevard. The impoundment lies approximately 2.0 miles
upstream of the French Broad River following the Lambo Creek tributary.
The dam crest at elevation 2186 feet is roughly 80 feet vertically above
the French Broad River floodplain. The watershed for Lambo Creek is
approximately 0.69 square‐miles in area at the dam or approximately
440 acres.
According to the Natural Resources Conservation Service (NRCS),
watershed soils classify generally as deep, well‐drained, sandy loams.
These soils have a relatively high potential to absorb significant rainfall
before runoff is produced when they are undisturbed, and the natural
forest cover is in place. When disturbed, these soils may produce higher
runoff rates and be more susceptible to erosion. These soils likely make
up the majority (if not all) of soil materials used to construct the
embankment dam. Soils in the embankment foundation generally
classify as deep, fine loams that formed from colluvial deposits in the
mountain valleys.
Deerlake is located in the southern Appalachian region. The climate in
this region is somewhat unique due to the orographic (elevation and
topography) effects of the Appalachian Mountains. Average annual
rainfall for the area is near 80 inches. Severe rain events are often
triggered by a combination of extreme atmospheric moisture due to
tropical storms and the mountainous terrain forcing the moisture to be
released. At an elevation of 2186 feet, Deerlake lies at an elevation
comparable to the surrounding area – the French Broad River floodplain
at an elevation of 2105 feet, just over two miles away.

VISUAL
OBSERVATIONS

John Garner, PE and Robert Davies of Garner Engineering, Inc. (GE)
visited the dam site on 13 September 2021. The weather at the time of
the site visit was clear and warm. Multiple representatives from the
Deerlake POA were present during the site visit. The following
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descriptions provide a summary of our observations for the dam and
impoundment. Documenting figures and photographs are also included
in the appendices.

Downstream Slope and Toe
The downstream slope is consistent in inclination and geometry
horizontally across the length of the dam, but slope inclination appears
to vary vertically with embankment height. We measured slope
inclinations to be approximately 2H:1V (horizontal:vertical) along the
upper and middle elevations of the embankment with more shallow
inclinations across the lower third of the embankment toe. We observed
no indications of slope displacements that would explain the change in
inclination vertically and conclude that these differences may reflect the
most recent construction geometries.
The downstream slope supports a dense stand of well‐maintained grass.
The maintenance schedule for mowing, and fertilization appears to be
appropriate. An overseeding schedule was not discussed and does not
appear warranted at this time. Wheel rutting was noted in a horizontal
pattern across the length of the slope near the base. The rutting is
minor, and we observed no signs of localized instability due to rutting.
The rutting may be associated with softer, wetter soils observed along
the lower portions of the toe.
Portions of the downstream slope appeared to be saturated.
Stormwater drainage discharge from the clubhouse and pool area is
discharged at the toe and may be contributing to this condition. We
noted that these conditions occurred in the lower portions of the
embankment, roughly in the lower third of the slope and flat area.
Saturated soils appeared to be consistent across the middle portion of
the embankment where it has maximum height, between the clubhouse
and the lake drain pipe in the discharge channel at the toe. We probed
the area and generally encountered stiff resistance at shallow depth. The
area on the left side (oriented as though facing downstream) nearer to
the clubhouse could be penetrated up to 2 feet in depth. We noted
localized minor slope discontinuities that may be associated with this
area of saturation.
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The area where the dam embankment contacts the natural contours is
generally referred to as the embankment “toe.” We walked the
downstream toe from both the left end and right end of the dam down
to the outlet discharge area. The downstream toe along both abutment
contacts supports mowed grass consistent with the downstream slope.
Additional areas beyond the toe are paved parking areas. Surface grades
along the toe are consistent and only interrupted by drainage runout
ditches which convey surface flows from the toe.
Along the right‐side toe, near the outlet drainage discharge area at the
lowest drainage runout there is a 2‐inch metal pipe w/ a ball valve of
unknown origin (see Figure A14). The pipe is visible at the head of the
drainage pool to the right of the 12‐inch PVC drain pipe (blue). We noted
that water is flowing from the rip rap near the unknown steel pipe.

Discharge Area
At the lowest elevation along the embankment toe, we observed the
area where the 12‐inch drain pipe discharges along with four other
outlets from slope drains.
Slope drains are sub‐surface measures installed to collect and safely
discharge seepage water to the downstream discharge channel. They
typically consist of a filter media surrounding a gravel zone which
surrounds a perforated pipe with a direct connection to the discharge
pipe. We reviewed the as‐build plans which indicate a blanket drain is
installed between the foundation soils and the embankment fill.
According to the plan, the blanket drain is a 1‐foot thick layer of clean
gravel surrounded by a non‐woven geotextile fabric. The blanket drain
covers an area 20 feet in width and nearly 200 feet in length along the
embankment toe. It is located beneath the downstream embankment
slope, approx. 20 feet downstream of the piezometers. According to the
plan, the discharge pipes come from locations within the blanket drain
that correspond to the lower elevations along the drain profile.
We further understand from the as‐built plan, that one of the outlet
pipes on the left side of the embankment is relieving flows from a 4 foot
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by 8 foot blanket drain that is immediately below the saturated location
noted above. .
All flows from the subsurface drains discharge onto solid rock which
forms the stream channel bottom in this location. The channel invert
appears stable, and we observed no indications of excessive scour or
undercutting. The 12‐inch drain pipe was not operating at the time of
our visit and no flow was observed at the discharge pipe. The
embankment toe in this location is protected by large rip rap boulders
which surround the discharge pipes.
Flows emanating from two of the subsurface drain discharge pipes are
presenting with appreciable iron staining and/or deposits (See Figure
A15/A16). The staining results in a bright orange/red deposit on the
stream channel invert where these flows pass. In this instance, the
staining has also resulted in a material deposit built up within the
discharge pool area. The staining and deposits are commonly associated
with seepage through embankment and/or foundational soils and the
associated seepage water chemistry. The staining does not represent a
loss of embankment soil particles.

Embankment Crest and Upstream Slope
The embankment crest is approximately 350 feet long and 12 feet wide.
The crest supports a private gravel walking path for access across the
dam. The crest elevation appears consistent across its length with no
noticeable signs of settlement. The downstream edge of the crest
transitions smoothly to the downstream slope with no observed
irregularities or erosion from surface runoff.
The private gravel walking path is graded to crown in the center,
promoting an even distribution of stormwater runoff upstream and
downstream.
The upstream slope is generally consistent in inclination vertically and
horizontally as far as we could observe. We measured the inclination to
be approximately 1.5H:1V. This inclination is steeper than the as‐built
plans represented inclination of 2H:1V. The steeper slope may be due to
the addition of rip rap wave protection along the upstream slope.
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The shoreline is protected from wave action degradation by rip rap
stone. The rip rap protection extends above and below the normal pool
elevation, providing protection at varying lake levels. Vegetation within
the rip rap has been controlled to prevent the establishment of woody
or brushy vegetation. No indications of shoreline erosion or instability
were observed.

Embankment Instrumentation
Three piezometric observation devices are installed within the
embankment. All are along the crest of the embankment. The
piezometers allow for measurement of water levels within the
embankment soil matrix at the installed locations. The embankment
water levels give an indication of the soil saturation levels and the
effectiveness of the subsurface drainage systems.
Garner Engineering took piezometer measurements that were
consistent to those measured by the POA. The readings are taken by
dropping a weighted measuring tape down the piezometer tube to the
static water level and reading the length at the top of the PVC tube.
Depths to water range from 8’ to 13’ across the three piezometers.
Variations over time may be related to seasonal fluctuations in lake
levels due to maintenance activities.

Principal Spillway
The principal spillway is comprised of a rock‐lined entrance channel
leading to a reinforced concrete chute. . A wooden weir at the entrance
of the concrete chute establishes the normal pool elevation and passes
routine and moderate storm flows. The concrete chute spillway (See
Figure A8) transitions to an elevated metal‐lined flume that discharges
into a plunge pool (see Figure A10) approx. 150 feet downstream from
the drainage discharge pool.

Emergency Spillway
The emergency spillway crest is approx. at an elevation of 2184 feet and
the control section is located at the far left side of the embankment. A
portion of the control section is armored by a concrete path joining the
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sidewalk along Deerlake Dr. The discharge channel immediately
downstream of the control section is Deerlake Dr.

Spillway Capacity
The 1999 design report provides information on the assumptions and
approach used to verify the spillway capacity for the proposed dam.
According to this analysis, the spillway system is capable of passing the
full probable maximum flood (PMF) without overtopping the dam. We
note that the previous assumptions for the watershed development
appear to be conservative. We also note that the analysis approach does
not consider revised methods for probable maximum precipitation
(PMP) analysis in the southern Appalachian Mountains. This approach is
detailed in Hydrometeorological Report 56. However, given the
conservative approach for modeling the watershed, we believe that the
spillway capacity would likely be adequate under the revised analysis
methods.

Upstream Watershed Conditions
We reviewed aerial imagery and observable site conditions for indications
of the quality of the contributing watershed. We estimated that the
watershed is approximately 440 acres. The terrain is gentle to steeply
sloped, consistent with mountain valleys in the southern Appalachian
region. We observed ongoing construction in our limited time in the area
and aerial imagery appears to confirm that the watershed is undergoing
isolated residential development. Land cover appears to be mature
woodlands where it has not been disturbed. These conditions would point
to a generally high quality of rainfall runoff entering the lake with respect to
sediment and contaminant loads where disturbed areas are properly
managed. Unfortunately, we have observed areas receiving heavy sediment
loads, presumably due to construction disturbances within the watershed.
These conditions are being addressed in other phases of work.

ENGINEERING
The Deerlake Dam creates a significant water amenity feature that
DISCUSSION AND
enhances the usefulness and desirability of the properties immediately
RECOMMENDATIONS around the lake and in the community. However, certain risks are
associated with ownership and operation of an impoundment. These
risks include financial, environmental, and safety liabilities. These risks
are significant at Deerlake. Based upon our review of available materials
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and our observations of the dam, we believe that these risks are
significantly and adequately mitigated by the operation and
maintenance of the dam and its appurtenant works. Based on our visual
observations and our experience with dams in Western North Carolina,
we offer the following recommendations for monitoring and
maintenance of the dam:


Embankment seepage and stability – Conditions observed
indicate that seepage through the embankments is contributing
in part to the saturated embankment soils along the
downstream embankment. However, failure due to seepage
conditions does not appear to be eminent or likely. Seepage
conditions and extents should be monitored by routine
measurement of seepage flows, visual observations, and photo
documentation of saturated areas. At some point, further
investigation may be warranted, and a remediation plan might
be a prudent consideration. Based on the outstanding condition
of the slope generally and maintenance of vegetation, a plan is
not warranted at this time.



Embankment vegetation – Embankment stability is governed by
numerous variables which include slope inclination, soil material
properties, saturation conditions (seepage), vegetation
conditions, and structural considerations. Generally, the
embankment is in outstanding condition. We recommend no
changes to the current schedule of maintenance for vegetation
on all dam slopes and abutment areas. We recommend that
brush and woody vegetation be removed from the rip rap at the
toe of the embankment at the discharge area and along the rip
rap shoreline as it arises.



Principal spillway wood weir – The wood weir at the principal
spillway needs replacement.

For planning purposes, GE has evaluated relative construction costs for
addressing the saturated slope conditions at the downstream slope.
These conditions would conceptually be addressed by the addition of
another trench drain within the embankment near the embankment toe.
The principal materials would be drainage aggregate and compacted
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earth fill. We estimate that a repair of this nature would cost on the
order of $80,000. A detailed estimate of construction quantities and
costs was not prepared for this estimate.
CONCLUSION

GE provided visual observations and documentation review of the
available materials for the Deerlake Dam. Based on our observations, we
believe that the dam is being maintained to the standards and
requirements of the applicable Dam Safety laws and regulations. It is our
professional opinion that the dam, in its current condition, presents very
low risk of failure from embankment seepage, instability or overtopping.
The saturated soil condition at the embankment toe should be
monitored for changes in the overall extent of the saturated area and
relative rate of flow. Changes in these conditions may warrant design of
remedial measures to collect and discharge seepage to remediate
potential embankment stability issues.

11

9 DAVIS LANE
FAIRVIEW, NC 28730
www.garner-eng.com
828.337.5716

9 DAVIS LANE
FAIRVIEW, NC 28730
www.garner-eng.com
828.337.5716

9 DAVIS LANE
FAIRVIEW, NC 28730
www.garner-eng.com
828.337.5716

9 DAVIS LANE
FAIRVIEW, NC 28730
www.garner-eng.com
828.337.5716

9 DAVIS LANE
FAIRVIEW, NC 28730
www.garner-eng.com
828.337.5716

Project Name:
Project Number:

Figure A1

Deer Lake Dam Inspection
GE‐338

‐ Overview of Deer Lake Dam and watershed

9 Davis Lane
Fairview, NC 28730

Inspection Date:
By:

9/13/2021
RED

Project Name:
Project Number:

Figure A2

Deer Lake Dam Inspection
GE‐338

‐ Wave Protection on Upstream Face at Normal Pool Level

9 Davis Lane
Fairview, NC 28730

Inspection Date:
By:

9/13/2021
RED

Project Name:
Project Number:

Figure A3

Deer Lake Dam Inspection
GE‐338

‐ Entrance of Emergency Spillway (South West)

9 Davis Lane
Fairview, NC 28730

Inspection Date:
By:

9/13/2021
JFG

Project Name:
Project Number:

Figure A4

Deer Lake Dam Inspection
GE‐338

‐ Emergency Spillway Control Section (South)

9 Davis Lane
Fairview, NC 28730

Inspection Date:
By:

9/13/2021
JFG

Project Name:
Project Number:

Figure A5

Deer Lake Dam Inspection
GE‐338
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9 Davis Lane
Fairview, NC 28730

Inspection Date:
By:

9/13/2021
RED

Project Name:
Project Number:

Figure A7

Deer Lake Dam Inspection
GE‐338

‐ Valve Control Platfrom

9 Davis Lane
Fairview, NC 28730

Inspection Date:
By:

9/13/2021
RED

Project Name:
Project Number:

Figure A8

Deer Lake Dam Inspection
GE‐338
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Region ID:
NC
Workspace ID:
NC20211018145730893000
Clicked Point (Latitude, Longitude):
35.25042, -82.72958
Time:
2021-10-18 10:57:51 -0400

Basin Characteristics
Parameter
Code

Parameter Description

Value Unit

DRNAREA

Area that drains to a point on a stream

0.39

PCTREG1

Percentage of drainage area located in Region 1 - Piedmont / 0
Ridge and Valley

percent

PCTREG2

Percentage of drainage area located in Region 2 - Blue Ridge

100

percent

PCTREG3

Percentage of drainage area located in Region 3 - Sandhills

0

percent

PCTREG4

Percentage of drainage area located in Region 4 - Coastal
Plains

0

percent

https://streamstats.usgs.gov/ss/

square
miles
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Parameter
Code
PCTREG5

StreamStats

Parameter Description

Value Unit

Percentage of drainage area located in Region 5 - Lower
Tifton Uplands

0

percent

Peak-Flow Statistics Parameters [Peak Southeast US over 1 sqmi 2009 5158]
Parameter Code

Parameter Name

Value

Units

Min Limit

Max Limit

DRNAREA

Drainage Area

0.39

square miles

1

9000

PCTREG1

Percent Area in Region 1

0

percent

0

100

PCTREG2

Percent Area in Region 2

100

percent

0

100

PCTREG3

Percent Area in Region 3

0

percent

0

100

PCTREG4

Percent Area in Region 4

0

percent

0

100

PCTREG5

Percent Area in Region 5

0

percent

0

100

Peak-Flow Statistics Disclaimers [Peak Southeast US over 1 sqmi 2009 5158]
One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Peak-Flow Statistics Flow Report [Peak Southeast US over 1 sqmi 2009 5158]
Statistic

Value

Unit

50-percent AEP flood

52.7

ft^3/s

20-percent AEP flood

103

ft^3/s

10-percent AEP flood

144

ft^3/s

4-percent AEP flood

201

ft^3/s

2-percent AEP flood

243

ft^3/s

1-percent AEP flood

294

ft^3/s

0.5-percent AEP flood

339

ft^3/s

0.2-percent AEP flood

409

ft^3/s

Peak-Flow Statistics Citations
Weaver, J.C., Feaster, T.D., and Gotvald, A.J.,2009, Magnitude and frequency of rural floods
in the Southeastern United States, through 2006—Volume 2, North Carolina: U.S. Geological
https://streamstats.usgs.gov/ss/
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StreamStats

Survey Scientific Investigations Report 2009–5158, 111 p.
(http://pubs.usgs.gov/sir/2009/5158/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality
standards relative to the purpose for which the data were collected. Although these data and associated metadata have
been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems,
nor shall the act of distribution constitute any such warranty.
USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the
software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to
further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the
functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore,
the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages
resulting from its authorized or unauthorized use.
USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not
imply endorsement by the U.S. Government.
Application Version: 4.6.2
StreamStats Services Version: 1.2.22
NSS Services Version: 2.1.2
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Not rated or not available
Water Features
Streams and Canals
Transportation
Rails
Interstate Highways
US Routes
Major Roads
Local Roads
Background
Aerial Photography

A/D

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: Transylvania County, North Carolina
Survey Area Data: Version 20, Sep 15, 2021
Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.
Date(s) aerial images were photographed:
2020

B
B/D

May 3, 2020—May 7,

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.

C
C/D
D
Not rated or not available
Soil Rating Points
A
A/D
B
B/D
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Hydrologic Soil Group—Transylvania County, North Carolina

GE-338 Deer Lake Dam

Hydrologic Soil Group

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

BvC

Braddock loam, 8 to 15
percent slopes

B

4.4

1.8%

CeG

Chandler-Micaville
complex, 50 to 95
percent slopes, stony

A

67.6

27.4%

FaE

Fannin fine sandy loam,
15 to 30 percent
slopes

B

20.7

8.4%

FaF

Fannin fine sandy loam,
30 to 50 percent
slopes

B

107.3

43.5%

FfD

Brasstown-Junaluska
complex, 8 to 15
percent slopes

B

0.5

0.2%

FfE

Brasstown-Junaluska
complex, high
precipitation, 15 to 30
percent slopes

B

26.3

10.7%

Tn

Toxaway loam, 0 to 2
percent slopes,
frequently flooded

B/D

0.1

0.0%

TsD

Saunook loam, 8 to 15
percent slopes

B

12.8

5.2%

W

Water

6.8

2.8%

246.6

100.0%

Totals for Area of Interest
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Hydrologic Soil Group—Transylvania County, North Carolina

GE-338 Deer Lake Dam

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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