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1. INTRODUCTION

The purpose of this report is to address the potential effects on
peak storm water runoff in the Cogdels Creek Watershed resulting from
the development of military facilities on Marine Corps Base Camp
Lejeune which are proposed for construction during the period 1986
through 1992. This report also recommends storm water management and
erosion control measures to alleviate existing and potential impacts
resulting from enhanced storm water runoff due to the development in
the watershed.

The area under consideration is the portion of the Cogdels Creek
Watershed located generally west and south of Snead's Ferry Road (Fig-
ure 1-1). Military facilities within the watershed include portions
of the Hadnot Point Administrative and Industrial Area, the French
Creek Force Troops Complex, and the 1800 Area. These areas encompass
administrative, residential, industrial, and military training facili-
ties.

The remainder of this section includes a brief history of Marine
Corps Base Camp Lejeune (Section 1.1) and a description of the problem
under study (Section 1.2). General information on the existing envi-
ronment in the Cogdels Creek Watershed is presented in Section 2.
Section 3 presents information on existing hydrologic conditions in
the watershed; Section 4 is a discussion of the potential impacts of
proposed development on watershed hydrology; and Section 5 presents
recommendations to remediate existing problems and to manage projected
changes in surface hydrology in the watershed resulting from proposed

1-1
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Figure 1-1 LOCATION OF COGDELS CREEK WATERSHED ON CAMP LEJEUNE,
JACKSONVILLE, NORTH CAROLINA
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development. A proposed schedule and estimated costs to implement the
recommended measures are presented in Section 6.

1.1 STATION BACKGROUND

Marine Corps Base Camp Lejeune is located near Jacksonville in
Onslow County on the southeastern coast of North Carolina. The base
encompasses more than 170 square miles on both sides of the New River,
and has over 11 miles of frontage on the Atlantic Ocean and a perim-
eter of 68 miles.

Camp Lejeune is known as "The World's Most Complete Amphibious
Training Base." The base came into existence in the late 1930s when
the Marine Corps realized that its existing bases in Washington, DC,
and Quantico, Virginia, were inadequate for its growing size and
training requirements. After careful study, a selection board recom-
mended that a base be established in the New River area of North
Carolina. Construction of the new camp, named in honor of the Corps'
13th commandant, Lieutenant General John A. Lejeune, began in April
1941. The companion Cherry Point Air Station, conceived at about the
same time, placed air support agencies in close proximity to ground
units based in Camp Lejeune. The region provides access to deep-water
ports and suitable areas for amphibious training.

Also located in the same general area is the United States Marine
Corps (USMC) Air Station, New River, located on the northwest side of
Camp Lejeune and south of Jacksonville. The Air Station encompasses
approximately 2,672 acres. Originally a part of Camp Lejeune, USMC
Air Facility, Peterfield Point, was surveyed and set up as a separate
command in 1951. It was used as a helicopter training base and as a
touch-and-go training field for jet fighters during the Korean War.
The base underwent a name change in 1968 and is now known as the
Marine Corps Air Station, New River.

1.2 DESCRIPTION OF THE PROBLEM

Marine Corps Base Camp Lejeune provides facilities for approxi-
mately 40,000 military personnel and approximately 60,000 civilians,
and there are several areas on the base which have been developed
extensively to provide such facilities. The Cogdels Creek Watershed

1-3

‘Draft



recycled paper ecology and environment



is one area which has been developed in the past, and which is sched-
uled to be further developed in the future.

Permanent development or temporary disturbances must be carefully
planned so that they do not result in significant adverse impacts to
water quality, aquatic biota, or the riparian environments in general.
The impacts which may result from development in the watershed include
accelerated soil erosion and sedimentation; increased storm water run-
off and subsequent flooding or streambed scour; and non-point source
pollution from maintained lawns (fertilizers, pesticides) or paved
surfaces (oil, grease, heavy metals).

For the most part, development in the watershed has occurred on
upland areas around the perimeter of the watershed boundary, and not
within the stream channel or floodplain jtself. However, stream chan-
nels and floodplains have been affected by temporary disturbances such
as tank and heavy equipment movements through stream channels and
clearing vegetation along stream channels. In addition, there are
several existing and/or potential problems in Cogdels Creek Watershed
resulting from past development activities and ongoing military activ-
ities. These are discussed in Section 3.2, and primarily include
impacts resulting from accelerated soil erosion in areas where vegeta-
tion has been disturbed and soils have been destabilized; gully ero-
sion and channel scour in areas where enhanced surface runoff from
developed upland areas has been diverted either through storm drains
or open channels to natural stream channels without adequately pro-
tecting the discharge areas from the erosive forces of high energy
flows; and obstruction of normal stream flows at locations of unim-
proved tank and heavy equipment crossings.

Remediation of existing problems and adequate planning for future
development or military training activities will insure that adverse
impacts such as accelerated soil erosion and sedimentation in water-
courses and riparian wetlands, or adverse effects on watershed hydro-
logy resulting in excess flows during peak runoff and/or reduction in
base flow, do not occur. This report analyzes existing hydrologic
conditions in Cogdels Creek Watershed to determine whether the exist-
ing channel is adequate to handle peak storm water runoff, and identi-
fies existing critical erosion problems. This report also evaluates

1-4
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the potential effects on future peak runoff conditions which will
result from development of proposed facilities, and recommends mea-
sures to alleviate existing and potential flooding and/or erosion

problems.
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2. EXISTING ENVIRONMENT

This section discusses the existing environmental conditions on
Camp Lejeune in general, and in the Cogdels Creek Watershed in partic-
ular. Special emphasis is placed on those environmental features
which influence the hydrologic regime of surface waters in the study
area.

2.1 GEOLOGY AND TOPOGRAPHY

Camp Lejeune is in the lower Coastal Plain of eastern North
Carolina. This land originated in a marine or coastal environment
similar to that along the present Atlantic Coast. Changes in sea
level due to glacial fluctuations and/or slight crustal movements have
caused the alternating emergence and submergence of portions of this
surface at irregular intervals. When submerged, the area collected
deposits of continental and marine sediments. Each successive emer-
gence resulted in shoreline modifications upon the newly emerged coas-
tal area and the development of surface drainage on the previously
emerged lands further inland.

In the vicinity of Camp Lejeune, the Coastal Plain is underlain
by hundreds of feet of unconsolidated to weakly consolidated sediments
ranging from Cretaceous to Miocene age. Generally, these formations
are covered with 5 to 30 feet of Pleistocene sediments. The sediments
are mostly clean sand and clayey sand, interlayered with deposits of
clay and marine shells. OQutcroppings of the Miocene Yorktown Forma-
tion occur on the banks of large streams. The Yorktown Formation
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consists of clay, sand, and shell marl beds similar to the younger
surficial deposits.

The topography of the base area is mostly upland plains which
include parts of three topographic surfaces representing three periods
of geologically recent land emergence. The Pamlico surface lies at
elevations of 2 to 25 feet in a 2-mile strip near the coast and along
New River and other streams. The inland boundary of the Pamlico sur-
face is a gentle scarp (Suffolk) that can be traced on aerial topo-
graphic maps. The majority of the base is on the Talbot surface which
lies at elevations of about 25 to 45 feet. The Wicomico surface may
be represented by a few areas south of Jacksonville at elevations of
45 to 70 feet.

The topography of Camp Lejeune is largely the result of the
dissection of about two-thirds of the original, nearly level coastal
plains by the New and White Oak rivers, their tributaries, and drain-
ageways to the Atlantic Ocean. Dissection of the landscape affects
the formation of soils by influencing the depth of the water table and
the geologic removal of soil material by slope retreat.

2.2 SOILS

The soils in Camp Lejeune formed in surficial sediment of the
Wicomico, Talbot, and Pamlico marine terraces, in alluvium recently
deposited on drainageways, and in accumulations of organic material on
the broad, undissected interstream areas. Many of the differences in
the soils of Camp Lejeune are attributed to differences in the parent
material from which the soils were formed, and to topographic relief
and drainage.

As discussed above, most of Camp Lejeune is nearly level with
wide, undissected divides. These areas have minimal relief and water
movement is slow. Consequently, the soils are somewhat poorly
drained, poorly drained, or very poorly drained. The major soils of
these areas are Torhunta, Murville, Woodington, Leon, Rains, and
Stallings. A few small oval depressions have developed thick mantles
of organic matter. The soil in these depressions is Croatan.

Soils found on side slopes near drainageways include the well-
drained Baymeade and the moderately well-drained Marvyn soils.
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The major soils along the main streams draining Camp Lejeune are
Muckalee loam and Dorovan. In addition to the major streams, there
are several short creeks that drain directly into the Intracoastal
Waterway. These coastal creeks have wide estuarial floodplains. High
tides back saltwater up into these streams. These floodplains are
flooded with brackish water from 1 mile to 3 miles inland. The major
soil along these streams is Bohicket.

The Cogdels Creek Watershed contains many of the above soil
series (Figure 2-1). In general, upland soils are sandy and very
well-drained, whereas soils found in bottomlands and depressions are
loamy and less well-drained. Soils found immediately adjacent to
Cogdels Creek and its tributaries are Muckalee loam. This nearly
level, poorly drained soil generally occurs in narrow areas along
floodplains. The soil is frequently flooded for brief periods, and
water ponds in low areas for long periods during the winter.

Adjacent to and upslope from the Muckalee soils are Marvyn loamy
fine sands. These well-drained soils generally occur on short side
slopes (6 to 15%) near large drainageways. This soil is very suscep-
tible to accelerated erosion if vegetative cover is not maintained.

Upland areas between the major drainages are occupied primarily
by Baymeade fine sand. Baymeade fine sand, which is the predominant
soil in the watershed, is a well-drained soil which occurs on moder-
ately convex slopes (0 to 6%) near major drainageways. The seasonal
high water table is 4 to 5 feet below the surface. If vegetative
cover is disturbed, this soil is susceptible to accelerated erosion,
although, because of the low slope and high permeability, it is not
likely that erosion would be extensive.

Other soils occurring in the Cogdels Creek Watershed to a lesser
extent include Onslow loamy fine sand, Kureb fine sand, Torhunta fine
sandy loam, Murville fine sand, Croatan muck, Woodington loamy fine
sand, and Newhan fine sand. These soils are described briefly below:

e Croatan muck is nearly level, very poorly drained soil found
in oval depressions on broad interstream areas in uplands.
The seasonal high water table is at or near the surface,
although flooding is rare. Limitations of these soils are
wetness, flooding, and Tow strength.
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Kureb fine sand (1 to 6% slopes) is found near large drainage-
ways and on undulating convex divides in upland areas. The
soil is excessively well-drained and the seasonal high water
table is below 6 feet. If unprotected by vegetative cover,
this soil is very susceptible to erosion by wind and water,
although because of droughtiness, vegetation can be difficult
to establish.

Murville fine sand is nearly level, very poorly drained soil
found in depressions on upland interstream areas. Although
infiltration is rapid, the seasonal high water table is at or
near the surface, and water ponds on the surface during win-
ter. Major limitations of this soil are wetness, seepage, and
caving of ditch banks.

Newhan fine sand, dredged, is excessively drained soil depos-
ited on uplands by dredging operations along the Intracoastal
Waterway. Infiltration is rapid and the water table is below
6 feet. These soils are subject to severe erosion by wind and
water if vegetation is not maintained. However, like Kureb
fine sand, vegetation may be difficult to establish because of
droughtiness.

Onslow loamy fine sand is nearly level, moderately well
drained to somewhat poorly drained soil found near shallow
drainageways on uplands. Infiltration is moderate, and the
seasonal high water table ranges from 1.5 to 3 feet below the
surface. Compaction of the soil makes it nearly impervious,
and subsequent surface runoff and erosion can result.

Torhunta fine sandy loam is nearly level, very poorly drained
soil on broad interstream upland areas. This soil has moder-
ately rapid permeability and high organic matter content. The
seasonal high water table is at or near the surface, and water
ponds on the surface during the winter. Limitations of
Torhunta soils include wetness, caving of cut banks, and seep-
age.
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e Woodington loamy fine sand is nearly level, poorly drained

soil found on broad, smooth interstream uplands. Infiltration
is moderate, and the seasonal high water table ranges from 0.5

to 1 foot below the surface. The soil is subject to compac-
tion if developed, and wetness is the major limitation.

In addition to the soils listed above, a major portion of the

watershed has soils which have been modified as a result of the devel-
opment of military facilities. Soils on these areas are identified as

Urban Land or Baymeade-Urban Land complex. Urban Land consists of
areas where the original soil has been cut, filled, graded, or paved
so that most soil properties have been altered to the extent that a
soil series is not recognizable. -

2.3 CLIMATE

The climate of Camp Lejeune is generally warm and humid. In the

summer, Camp Lejeune is hot and humid, but the coast is frequently
cooled by sea breezes. Winter is cool, with occasional brief cold
spells. Rains occur throughout the year and are fairly heavy; snow-
fall is rare. Annual precipitation is adequate for all crops.

Table 2-1 presents data on temperature and precipitation for the
Camp Lejeune area for the period 1951 to 1979. In winter, the average
temperature is 45°F and the average daily minimum temperature is 32°F.

The Towest temperature on record, which occurred at Camp Lejuene on

February 1, 1965, is 2°F. In summer, the average temperature is 76"F

and the average daily maximum temperature is 87°F. The highest

recorded temperature, which occurred on June 28, 1954, is 103“F. The

total annual precipitation is 56 inches. Of this, 60% usually falls
in April through September.

The intensity and duration of rainfall events at Camp Lejeune is

shown in Table 2-2. Information on rainfall intensity is necessary
for predicting the potential volume of surface runoff which can be

expected to occur with a certain return periodicity. For example,

based on the data, it can be expected that once in 10 years a rain-
storm will occur which will result in 3.25 inches of rain in a two-
hour period. For the purposes of this report, the design storm of

interest is the 10-year, 24-hour storm. For the area of North
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Table 2-1
TEMPERATURE AND PRECIPITATION DATA FOR CAMP LEJEUNE#*

Precipitation
Temperature 2 Years in 10
Will Have:
Average
Average Average Number of
Daily Daily Less More Days with Average
Maximum Minimum Average Average than than 0.10 Inch snowfall
Month (°F) (°F) {7F) (in) (in) (in) or More (in)
January 56.3 31.0 43,7 4.10 2.36 5.64 8 1.2
February 58.3 32.2 45.3 4.01 - 2.38 5.46 7 .8
March 65.5 38.3 51.9 3.96 2:37 5.38 8 >
April 74.7 46.0 60.4 3:11 1.66 4,36 5 .0
May 80.8 54.5 67.7 4.80 3.23 6.24 8 .0
June 85.5 61.7 73.6 6.00 3.18 8.47 8 .0
July 88.6 66.4 175 7.01 4.64 9.17 10 .0
August 87.9 65,7 76.8 6.87 4.03 9.39 9 .0
September 83.8 59.9 71,9 5,96 2,80 8.67 ) .0
October 75.2 48.9 62.1 3.34 1.30 5.04 5 .0
November 67.4 39.3 53.4 3.1 1.58 4.43 5 .0
December 59.1 32.8 46.0 3.69 1.91 5.23 6 4
Yearly
Average 73.6 48.1 60.9 - - - el e
Extreme -~ -- - - - - - -
Total - - - 55.96 47.23 64.30 86 2.9

*Data were recorded in the period 1951 through 1979 at Maysville, North Carolina.
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Table 2-2

RAINFALL INTENSITY AND FREQUENCY
FOR CAMP LEJEUNE AREA

(Precipitation in Inches for Time Intervals)

|

Frequency 5 Min. 10 Min. 15 Min. 30 Min. 60 Min. 120 Min.
2-year .48 .80 1.00 1.35 1.75 1.90
5-year .53 .95 1.20 175 2.25 2.50
10-year .60 1.05 1.38 2.00 2.60 3.25
25-year o2 1.15 1.5% 2.30 3.10 4.00
50-year .80 1.30 1.75 2.50 3.60 4.50
100-year .85 1.42 1.92 2.80 4.10 5.25
Source: U.S. Department of Agriculture, Miscellaneous Publication No. 204,
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Carolina which encompasses Camp Lejeune, the 10-year storm can be
expected to result in approximately 7 inches of rain over the 24-hour:
period. These storms are most likely to occur during late summer
(United States Department of Commerce 1961).

2.4 VEGETATION

The existing vegetation on Camp Lejeune is typical of the coastal
lowlands of North Carolina in general. Variations in soils is the
main cause of variations in vegetation. In areas with loamy soils,
the vegetation is dominated by dense stands of loblolly pine. Where
the soils are sandy and have hardpan subsoils, the vegetation is
sparse, consisting mostly of longleaf pine and scrub oaks.

Vegetation in undeveloped portions of the Cogdels Creek Watershed
is primarily forested (Figure 2-2). The upland areas between stream
channels are dominated by loblolly pine, either in fairly pure stands
or more commonly in association with various species of hardwoods,
including red oak, white oak, sweet gum, black gum, or maple. Other
species of pine which are found only in the extreme upper portions of
the watershed, adjacent to Lyman Road, include longleaf pine and pond
pine.

Deciduous forests dominate the bottomlands along the stream chan-
nels and drainageways. These deciduous forest associations include
maple, sweet gum, black gum, and red and white oak, among others.
Hardwoods are also found on uplands in two areas of the Cogdels Creek
Watershed. One large area is located north of Cogdels Creek and east
of Snead's Ferry Road; the other is located north of the creek and
south of Duncan and "O" streets. According to the Natural Resources
Management Plan, these two areas were predominantly covered in pine in
1975, but have been managed to encourage hardwoods. The latest timber
stand inventory (Black 1986) indicates these areas are now predomi-
nantly red and white oak. The characteristic species found in the
major forest types are described below.

Loblolly pine represents the main forest type on upland areas of
the watershed. Many loblolly stands on Camp Lejeune in general grow
on sites which were once old farm homesteads. Persimmon, black
cherry, red cedar, holly, dogwood, and scrub oak are the associated
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species, while highbush huckleberry, chinquapin, gallberry, beauty-
berry, and wax myrtle make up the understory. Associated upland weeds
and herbs are pokeweed, ragweed, smartweed, beggarweed, and partridge
pea.

Loblolly pine-hardwood forests occur just below the pure stands
of loblolly pine on higher upland sites but above the hardwood slopes.
Sweet gum, black cherry, red cedar, holly, sweet bay, and dogwood are
the associated species, while highbush huckleberry, gallberry, and wax
myrtle comprise the understory. Associated upland weeds and herbs' are
panic grass, broomsedge, pokeweed, partridge pea, and beggarweed.

Oak-hickory occurs on slopes below the mixed stands of loblol1ly-
hardwood and above bottomland hardwoods. Principal species are white
oak and southern red oak. Black, post, chestnut, and scrub oak:
yellow poplar; sweet gum; black gum; persimmon; black cherry; maple;
and dogwood are the associated species, while blueberry, chinquapin,
and beauty-berry make up the understory. Associated plants are ferns,
teaberry, paspalums, and sedges.

Floodplains along streams, creeks, and swamps, downslope from
mixed hardwoods, are dominated by sweet bay/swamp black gum and red
maple. Swamp tupelo, ash, and elm are the associated species, while
greenbrier, rattan-vine, grape, and rose make up the understory vege-
tation. Associated aquatic plants are wild millet, coontail, swamp
smartweed, and arrowhead.

Pond pine forest types are composed of what is commonly known as
“pocosins" or upland swamps. This group occurs on the poorly drained
peat soils which are underlain by hardpan marine sands. Red maple,
black gum, sweet bay, and red bay are the associated species, while
greenbrier, cyrilla, fetter bush, and sheep laurel comprise the under-
story. Associated marsh and aquatic plants are moss, fern, pitcher
plant, venus fly trap, and sundew.

2.5 LAND USE

Camp Lejeune, including the Marine Corps Air Station, New River,
encompasses approximately 86,695 acres. Of this, 13,376 acres or 15%
is improved or semi-improved grounds, and the remaining 73,319 acres
are unimproved. Improved grounds include areas of troop and family
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housing buildings, hospital and medical buildings, administrative
buildings, warehouses, community buildings, and all other buildings
associated with the official functions of the base. Intensively main-
tained cantonment areas such as lawns, parade grounds, drill fields,
recreational fields, and major road berms together with the less
intensively maintained areas such as firing ranges, magazine areas,
and utility rights-of-way are also included in improved areas.

Unimproved areas include forestland, which is the predominant
land use on the base as a whole, occupying some 60,093 acres or 69% of
the land area, as well as roadsides and stream channels (2,523 acres
or 3%); impact areas (5,447 acres or 6%); coastal beaches (1,645 acres
or 2%); tidal marshes (3,326 acres or 4%); and wildlife food plots
(285 acres or less than 1%).

Land use in the Cogdels Creek Watershed is also predominantly
forestland. Of the 2,200 acres in the watershed, forestland occupies
approximately 70% of the area. The remaining land uses in the
watershed include the intensively developed industrial, commercial,
and residential areas of Hadnot Point, the French Creek Complex, and
the 1800 Area, as well as semi-improved areas, including the landfill
and the tank and heavy equipment training area. These areas occupy
approximately 700 acres, or 30% of the watershed.

Much of the area along Cogdels Creek which is identified as
forestland can also be classified as wetland. The distribution of
wetland along the floodplain can generally be delineated by soil type,
which reflects seasonal saturation. Wetlands within the Cogdels Creek
watershed are shown on Figure 2-3.

Figure 2-4 shows the location of the designated 100-year-
floodplain along Cogdels Creek. The floodplain boundaries reflect the
extent to which tidal surge during the 100-year storm would inundate
the stream valley.

Land use in Cogdels Creek Watershed was also characterized by
categories which reflect the potential effects of land cover on sur-
face runoff. Five land cover categories were delineated, including:

e Fully developed areas which include areas occupied by build-
ings, parking areas, and road surfaces;
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o Partially developed areas in which buildings and other paved
surfaces are interspersed with Tawns, athletic fields, and
other vegetated areas;

e Undeveloped areas which are occupied by undisturbed native
forest vegetation;

e Semi-undeveloped areas which are occupied by forested vegeta-
tion which has been thinned or in which the understory has

been removed or disturbed (park-like); and

e Disturbed areas in which vegetation has been removed exposing
soils but which have not been developed.

Figure 2-5 shows the distribution of these land cover types in the
Cogdels Creek Watershed; the extent of each is shown in Table 2-3.
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Table 2-3

DISTRIBUTION OF MAJOR LAND COVER TYPES

IN COGDELS CREEK WATERSHED

Area Percent of
Land Cover (acres) Total Watershed
Fully developed 358 16
Partially developed 238 17"
Semi-undeve loped 67 3
Undeveloped 1,464 66
Disturbed 97 4
Total 2,218 100

Source: Ecology and Environment, Inc., 1986,
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3. EXISTING HYDROLOGY

This section discusses the existing hydrology of the Cogdels
Creek Watershed under the present conditions of development and land
cover, taking into account soils, vegetation, and in-place water con-
trol structures. This section also discusses areas on the base which
are presently experiencing accelerated soil erosion.

3.1 WATERSHED HYDROLOGY

The Cogdels Creek Watershed encompasses approximately 3.98 square
miles (Meikle 1986). Approximately 14% of this area is located north
and west of Lyman Road. Drainage from the area northeast of Lyman
Road has been interrupted and modified by the road, and for the pur-
poses of this report, the watershed is considered to encompass 3.43
square miles, or 2,200 acres.

Figure 3-1 (map pocket inside back cover) shows the approximate
boundaries of the watershed. The watershed is primarily drained by
the main branch of Cogdels Creek and a major unnamed tributary to
Cogdels Creek, as well as numerous minor tributaries. The main branch
of Cogdels Creek is approximately 3.4 miles long. The main tributary,
which is 1.5 miles long, joins the main branch approximately 1.4 miles
from the mouth of Cogdels Creek.

There is no gauging station on Cogdels Creek, and thus there are
no data on normal or peak stream flow volumes. A general indication
of the range of stream flows which might be expected in Cogdels Creek
can be determined from other watersheds in the general geographic area
of Camp Lejeune which are gauged. Using data provided by the United
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States Geological Survey (USGS 1984), five watersheds ranging in size
from less than 2 to over 5,000 square miles were identified within the
coastal lowland areas of North Carolina (Table 3-1). Average annual
flows in these five watersheds range from 0.9 to 2.7 cubic feet per
second per square mile (cfsm), and average 1.6 cfsm. Based on these
figures, the average annual stream flow in Cogdels Creek can be
expected to be in the range of 3 to 10 cfs, with an average stream
flow of 6 cfs.

Base flow is defined as that portion of stream flow which results
from groundwater discharge. Without actual measurements of stream
flow and precipitation, it is not possible to determine base flow in
Cogdels Creek. However, again using the existing data from the five
gauged watersheds, a rough approximation of base flow can be deter-
mined.

Although there are several methods of determining base flow from
gauged watersheds, one method is to average the minimum monthly flow
over the year under the assumption that these minimums will exclude
stream flows resulting from surface runoff during storm events. This
was done for the five gauged watersheds in the general vicinity of
Camp Lejeune, and the average minimum monthly flow was found to range
from 0.1 to 0.7 cfsm, with an average of 0.5 cfsm. Based on these
figures, base flow in Cogdels Creek can be expected to range from 0.4
to 2.8 cfs, with 1.8 cfs as an avefage.

Crude stream flow measurements were made at two locations in
Cogdels Creek on February 4, 1986. Stream flow through a 5-foot,
6-inch diameter oval corrugated steel culvert located near the Waste-
water Treatment Plant was approximately 3.5 cfs. Stream flow immedi-
ately upstream from the main tank tract crossing ranged from 4 to 5
cfs. These stream flow measurements are in general agreement with the
calculated base flow approximation, since rainfall had occurred a few
days prior to the field inspection and it is likely that stream flows
had not reached base flow levels. From the above averages and esti-
mates, for the purposes of this report, base flow was assumed to be 3
cfs.

There are several structures along the main branch and the major
tributary of Cogdels Creek which can affect the flow of water in the
stream channel. These structures are primarily culverts and are loca-
ted where the streams pass beneath roadways. Table 3-2 lists the
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Table 3-1

BASE FLOW FOR GAUGED STREAMS ALONG
COASTAL LOWLANDS OF NORTH CAROLINA

‘Draft

Average
Annual Average Min.
Flow Per Monthly Flow
Drainage Square Min. Per
USGS (Square Mile Flow Square
Gauge No. Stream Name/Location Miles) (cfsm) (cfs) Mile
2093229 Hewletts Creek/Wilmington 1.98 2.7 1.36 0.7
2105769 Cape Fear River/Kelly 55255 1.6 3,133 0.6
210800 Northeast Cape Fear River/Chinquapin 599 1.4 316 0.5
2108548 Little Rockfish Creek/Wallace 7.8 1.4 1.04 0.1
2109500 Waccamaw River/Freeland 680 0.9 301 0.4
Average 1.6 0.5
Source: USGS 1984.
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Table 3-2

MAJOR CULVERTS LOCATED WITHIN THE
COGDELS CREEK WATERSHED

Structure
Number* ? Description** Location z
10 2 x 66" diameter CMP Main Branch Cogdels Creek at Sneads Ferry Road
20 1 x 48" diameter CMP Main Branch Cogdels Creek at Tank Crossing
30 1 x 30" diameter CP Main Tributary Cogdels Creek at Sneads Ferry Road
40 1 x 48" diameter CMP Main Tributary Cogdels Creek at Tank Crossing
50 2 x 48" diameter CP Main Branch Cogdels Creek at Major Tank Crossing
60 3 x 48" diameter CP Main Branch Cogdels Creek at Main Service Road
70 1 x 68" diameter CMP Main Branch Cogdels Creek at Wastewater Treatment Plant
80 1 x 66" diameter CMP Main Branch Cogdels Creek at Wastewater Treatment Plant

*Refers to map 1dentification number in Figure 3-1 (in map pocket inside back cover) and Structure
Number in Appendix A.
**CMP = Corrugated metal pipe

CP = Concrete pipe

Source: Ecology and Environment, Inc., 1986.
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major culverts which influence peak flow in the watershed. Also
listed are their sizes and approximate locations along the main branch
or main tributary. Their locations are shown on Figure 3-1. The
numerous other minor culverts were not found to have a major influence
on flood transport capacity in Cogdels Creek. However, several of
these culverts were in poor repair and should receive some remedial
maintenance. They are discussed in Section 3.2.

Within the Cogdels Creek watershed, 19 minor watersheds (sub-
watersheds) were delineated to facilitate determination of peak runoff
and stream flow. These subwatersheds are shown on Figure 3-1. They
range in size from 0.01 acres to 0.84 acres.

The hydrology of the watershed is determined largely by land
cover, soil types, and slope, which combine to determine the volume
and rate of surface runoff resulting from precipitation events. Sec- 5
tion 2 discusses these conditions on the base in general and in the
watershed in particular. The following section interprets these con-
ditions as they influence surface runoff.

3.1.1 Development of Curve Numbers

The general characteristics of the soils found in Cogdels Creek
Watershed are discussed in Section 2.1. Table 3-3 lists these soils
and the area of the watershed occupied by each. Also shown in Table
3-3 is the hydrologic soil group for each soil type. Hydrologic soil
groups are used to estimate runoff from precipitation for soils not
protected by vegetation. Soils are assigned to one of four groups
which are related to the rate of water uptake when the soils are
thoroughly wet and are receiving precipitation from long duration
storms.

The four hydro]ogic soil groups are:

¢ 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.

e Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep or
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Table 3-3
SUMMARY OF SOIL TYPE AND LAND COVER IN COGDELS CREEK WATERSHED

% of Hydrologic Description of Slope
Soil Type Area Total Soil Group Land Cover (gg
Ur - Urban 0.79 23 - Fully developed 0-6
urban area
BaB - Baymeade-
Urban Land
Complex 0.45 13 A 50% Forestland 0-6
30% Urban
20% Disturbed but
undeveloped
BmB - Baymeade 0.93 27 A Forestland (upland) 0-6
MalL - Marvyn 0.4 12 B Forestland (slopes
along stream channels) 6-15
MK - Muckalee 0.21 6 D Forestland Nearly
(floodplains) level
On - Onslow 0.21 6 B Forestland near shallow Nearly
drainageways level
Wo - Woodington 0.07 2 D Forestland in poorly Nearly
drained uplands level
Mu - Murville 0.14 4 D Forestland in poorly Nearly
drained uplands level
Knb - Kureb 0.10 3 A Sparse forestland 1-6
on uplands
Ct - Croatan 0.03 1 D Forestland in poorly Nearly
drained upland level
depressions
Pt - Pits 0.02 0.5 - Gravel pits Variable
Nfc - Newhan 0.03 1 A Maintained vegetation 2-10
and urban development
Ud - Landfill 0.03 1 - Sanitary landfill - --

disturbed

Source: Adapted from USDA SCS 1984.
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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.

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

e 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 permanent high water table, soils that have a clay pan
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.

In the Cogdels Creek Watershed, approximately 40% of the area is
occupied by soils in group A, 18% by soils in group B, and 13% by
soils in group D. There are no soils in group C. Approximately 2% of
the area is occupied by pits and the landfill, for which there is no
hydrologic soil group. The remaining 27% of the watershed is occupied
by Urban Land, which is defined as areas that are more than 85%
covered by buildings, streets, parking lots, airports, railroad yards,
and other urban uses. Because of extensive urbanization, the natural
soil has been altered and the topography and original landscape have
been changed. As a result, these areas are not assigned to a hydro-
logic soil group. It should be noted that the area identified as
urban land includes the areas mapped by the Soil Conservation Service
(SCS) as Urban Land (23%), as well as 30% of the areas mapped as
Baymeade-Urban Land complex. According to the soil survey, within the
Baymeade-Urban Land complex, 50% of the area is Baymeade soil, 20%
comprises areas disturbed during urbanization but not fully developed
(both of these areas are considered to belong to hydrologic group A),
and 30% is Urban Land.
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Another factor which influences the amount of surface runoff 15
land cover. Dense vegetation cover and deep layers of undecomposed
organic matter intercept precipitation and reduce the amount of sur-
face runoff, as well as the rate at which it runs off. On the other
hand, developed areas with minimal vegetation cover or paved surfaces
trap very little precipitation, most of which becomes surface runoff.
Table 3-3 lists the predominant land cover for each of the major soil
types in the watershed. As discussed in Section 2.4, approximately
70% of the area is dominated by undisturbed forest vegetation, and the
remaining areas are either disturbed (4%) or developed (27%) to some
degree.

The combination of soil hydrologic groups and land cover is used
to determine a curve number (CN) which is used in the calculation of
surface runoff. o

As discussed in Section 2.5, five major land cover types were
identified within the Cogdels Creek Watershed. These land cover types
were selected based on their relevance to storm water runoff, and
include: undeveloped forestland; semi-undeveloped forestland;
partially developed (urbanized) areas; fully developed (urbanized)
areas; and disturbed areas in which native vegetation has been
removed but which have not been developed. The characteristics of
these land cover types are described more fully in Section 2.5.

Curve numbers for the various combinations of land cover and soil
hydrologic groups were selected using similar land cover categories
for which curve numbers had been determined by the SCS in Technical
Release No. 55 (TR 55; 1975). Table 3-4 is reproduced from TR 55, and
the land use descriptions corresponding to the five land use types in
Cogdels Creek Watershed are indicated. Using these curve numbers for
each combination of land cover and soil group, a weighted curve number
for each of the 19 subwatersheds was determined based on the percent
of each subwatershed which was occupied by each land cover-soil group
type. These curve numbers are shown in Table 3-5, and the calcula-
tions are presented in Appendix A. The higher numbers reflect a
greater amount of direct runoff from a storm.

Also shown in Table 3-5 are the time of concentration (Tc) values
for each subwatershed. The Tc consists of the travel time of water
from the hydraulically most distant point in the watershed to the
point of interest. The Tc is estimated by combining the water travel
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Table 3-4

RUNOFF CURVE NUMBERS FOR SELECTED FORESTED, AGRICULTURAL,
SUBURBAN, AND URBAN LAND USE REPRODUCED FROM TR No. 55
(USDA SCS 1975) AND CORRESPONDING LAND USE TYPES IN
COGDELS CREEK WATERSHED

Hydrologic Soil Group

Cogdels Creek

Land Use Description A B e D Land Use Type
Cultivated Land*: Without conservation treatment 72 81 88 91 D
: With conservation treatment 62 n 78 81 e
Pasture or Range Land: Poor condition 68 79 86 89 -
Good condition 39 61 74 80 -
Meadow: good condition 30 58 n 78 -—
Wood or Forestland: Thin stand, poor cover, no mulch 45 66 77 83 S
Good cover** 25 55 70 77 U
Open Spaces, Lawns, Parks, Gdlf' Courses, Cemeteries, etc.
Good condition: grass cover on 75% or more of the area 39 61 74 80 P
Fair condition: grass cover on 50% to 75% of the area 49 69 79 84 P
Commercial and Business Areas (85% impervious) 89 92 94 95 F/P
Industrial Districts (72% impervious). 81 88 N 93 F
Residential:t
Average Lot Size Average % Impervioustt
1/8 acre or less 65 77 85 90 92 P
1/4 acre 38 61 75 83 87 P
1/3 acre 30 57 72 81 86 P
1/2 acre 25 54 70 80 85 P
1 acre 20 51 68 79 84 P
Paved Parking Lots, Roofs, Driveways, etc**# 98 98 98 98 F
Streets and Roads:
Paved with curbs and storm sewers*** 98 98 98 98 F
Gravel 76 85 89 91 F
Dirt 72 82 87 89 F

*for a more detailed description of agricultural land use curve numbers, refer to National Engi-
neering Handbook, Section 4, Hydrology, Chapter 9, August 1972.

**Good cover is protected from grazing and litter and brush cover soil.

***In some warmer climates of the country, a curve number of 95 may be used.

tCurve numbers are computed assuming the runoff from the house and driveway is directed toward the
street with a minimum of roof water directed to lawns where additional infiltration could occur.
ttThe remaining pervious areas (lawn) are considered to be in good pasture condition for these curve

numbers.
Key:
D = Disturbed
S = Semi-undeveloped
U = Undeveloped
P = Partially developed
F = Fully developed

Source: Adapted from USDA SCS 1975.

3-9



recycled paper ecology and environment



HYDROLOGIC CHARACTERISTICS OF

Table 3-5

SUBWATERSHEDS IN COGDELS CREEK WATERSHED

Drainage Area Weighted
Curve Time of
Subwatershed Square Number Concentration
Number* Mile Acre (CN) (Tg) (Hours)

1 0.08 51 50 0.42

2 0.01 4 40 0.15

3 0.1 72 41 0.48

4 0.28 176 50 0.61

> o 0.20 125 66 1.15

6, 8, 9 0.19 120 56 0.74
7 0.05 33 74 0.19
10 0.02 16 64 0.12
1 0.24 155 73 0.62
12 0.36 230 85 0.42
13 0.05 34 45 0.90
14 0.28 183 53 1.02
15 0.20 132 42 0.19
16 0.11 69 40%* 1.67
17 0.06 36 40%» 1.00
18 0.37 237 49 3.90
19 0.84 539 51 7.50

*See Figure 3-1 (map pocket inside back cover) for location of
subwatershed.

**Calculated CN less than 40; minimum CN 40 used in calculations
Ecology and Environment, Inc., 1986.

Source:
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time which usually occurs as overland flow, storm sewer, and/or chan-

nel flow. The travel times for overland flow and channel flow were
estimated from information obtained from the topographic map of the
watershed, and the travel time for sewer flow was estimated from
design drawings. For channel flow, the estimates are based on slope
and an assumed water depth of approximately 1 foot. For sewer flow,
the estimates are based on slope and an assumed depth in the pipe of
one-half full to full. These values of CN and Tc provide the data
necessary to determine the existing peak runoff in Cogdels Creek as
discussed in the following subsection.

3.1.2 Existing Storm Water Runoff and Flood Transport Capacity of
Cogdels Creek

3.1.2.1 Methods

The existing hydrology of the Cogdels Creek Watershed was deter-
mined using the TR-20 Computer Program for Project Formulation Hydrol-
ogy, dated May 1983. The program was developed by the SCS and is
patterned after procedures described in Section 4 of the SCS National
Engineering Handbook, usually referred to as NEH-4.

The TR-20 Program requires various input data to characterize the
watershed and factors within the watershed which influence rate of
runoff from storm events. These input data, some of which have been
described in previous sections, include: curve numbers for each sub-
watershed, time of concentration, structure (culverts) characteris-
tics, slope and length of various stream reaches, base flow, design
rainfall data, characteristics of subwatersheds, etc. In addition,
certain information is provided by the program, and requires only that
the user select relevant information. This information includes syn-
thetic rainfall disfributions, dimensionless unit hydrographs, ante-
cedent moisture condition, etc. The program is described more fully -
in USDA SCS (1983). The following paragraphs briefly describe the
input data and assumptions used in developing the estimate of peak
runoff under existing and proposed conditions in Cogdels Creek. A
copy of the program printout showing input and output data is repro-
duced in Appendix B.

3-11



recycled paper ecology and environment




‘Draft

The Timits of the Cogdels Creek Watershed and subwatersheds were
defined by field inspection, existing storm drainage drawings, topo- -
graphic maps, and aerial photographs. This information is shown on
Figure 3-1. The subwatersheds were located to define hydrologic and
structural effects, i.e., the entrance of tributaries and existing
culverts. The watershed is divided into 19 subwatersheds. Three of
these subwatersheds (6, 8, and 9) were combined so that 17 subwater-
sheds were used in the computer program.

The average design rainfall is 7 inches, representing the 24-hour
10-year frequency storm. The computer program contains six standard
synthetic rainfall distributions. These distributions are listed in
the printout (Appendix B) as Table No. 5, RAINFL 1 through 6. Rain-
fall Table 2, which contains the 24-hour type II standard distribution
generally used east of the Cascade and Sierra Nevada Mountains, was o
selected for this study. The standard SCS dimensionless unit hydro-
graph also is contained in the program and was utilized for the
analysis. The antecedent moisture condition (AMC), which is an index
of the watershed wetness, is selected by the user. The average condi-
tions of AMC-II is used in this program. The base flow was determined
in the field by measuring the velocity of the stream and the cross
sectional area at several locations. This was compared to calcula-
tions of approximate base flow from five gauged watersheds in the
coastal area of North Carolina. Based on these methods, a base flow
of 3 cfs was assumed for Cogdels Creek.

The hydrologic study recognizes six structures (10 through 60 in
Table 3-2). Although there are other structures within the watershed,
these were not judged to be major factors controlling flow, and thus
were not modeled. To evaluate each structure, a table is provided as
input relating discharge to water surface elevation. Complete data
are not available for each of the structures, such as slope, culvert
length, construction details, and site-specific topography. To arrive
at flow, the slope is estimated based on field inspection and average
conditions. Also, the headwater depth is taken into account whenever
the possibility of inlet submergence occurs. However, there was not
sufficient information to evaluate the probable submergence of the
outlet, and this item was not considered. This limitation does not
exert a major influence on the ultimate runoff calculations, but the
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effect of outlet submergence should be considered in the final design
of water control structures. A

The movement of the flood hydrograph through a valley reach is
dependent upon such information as the length of the reach and a
cross section of the valley including the stream channel. The cross
section of the stream channel would have to be obtained by survey for
input into the computer program. The computer program incorporates a
power curve to describe the valley reach that can be used where valley
cross sections are not available. The power curve requires as input
the coefficients x and m from the equation Q = XAM, where Q = dis-
charge and A = cross section end-area representative of the reach.

The coefficients x and m were selected based on a trapezoidal channel
cross section.

The relationships of subwatersheds, structures, reaches, and e
tributaries is shown on Figure 3-2 (map pocket inside back cover).
This drawing contains the information upon which the input data is
structured for the computer program, including the length of stream
reaches, values of x and m for each reach as described above, sub-
watershed areas, CNs and Tcs for each subwatershed, and structure
characteristics. '

3.1.2.2 Results

The results of the peak runoff modeling in Cogdels Creek Water-
shed under existing conditions are shown in Table 3-6. Information in
this table was summarized from the computer output, which is contained
in Appendix B. The table shows peak flow (in cfs) which is contrib-
uted by each subwatershed and stream reach, and incrementally adds the
contributed runoff as the flood moves down the watershed. The flow at
each of the six major structures is also calculated and, if the struc-
ture is inadequate fo handle the peak flow, the elevation of the
resulting reservoir is shown in parentheses. o

Total volume of runoff for the entire watershed for the 10-year
24-hour storm is approximately 350 acre-feet. Peak flow at the mouth
of Cogdels Creek is 406 cfs, although upstream of the Tank Crossing
Area peak flows reach nearly 1,700 cfs.

As expected, runoff from the undeveloped portions of the water-
shed north and east of Sneads Ferry Road (subwatersheds 18 and 19) is
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Table 3-6

PEAK RUNOFF IN COGDELS CREEK UNDER
EXISTING CONDITIONS

Identification
Peak
Flow Drainage
Cross- Existing Sub- Area
Section Structure 1985 Water- (square ‘
Operation* No. Number Number (cfs) Shed mile) Description - Remarks
Runof f 1 e 10 97 19 0.84 Undeveloped area east of Sneads Ferry Road
Resvor 2 - 10 97(9.5) 19 — Two 66" diameter CMP culvert at Sneads Ferry Road
Reach 3 010 - 99 - -~ Stream travel to cross section 010
Runoff 2 010 - 122 15 0.20 Incremental runoff
Addhyd 4 010 - 125 o 1.04 Combines hydrographs from subwatersheds 15 and 19
Resvor 2 o 20 93(9.2) o e 48" diameter CMP at Tank Crossing Road
Reach 3 020 - 93 - - Stream travel to cross section 020
Runoff 1 020 e 158 14 0.28 Incremental runoff
Addhyd 4 020 - 181 - 1.32 Combine hydrographs from subwatersheds (15, 19) and 14
Runoff 1 - 30 61 18 0.37 Undeveloped area east of Sneads Ferry Road
Resvor 2 - 30 48(25.9) e - 30" diameter culvert at Sneads Ferry Ropad
Reach 3 040 - 48 e e Stream travel to cross section 040
Runof f 1 040 - 10 17 0.06 Incremental runoff
Addhyd 4 040 - 50 - 0.43 Combine hydrographs from subwatersheds 18 and 17
Resvor 2 - 40 50(10.9) - - 48" diameter CMP culvert at Tank Crossing Road
Reach 3 050 e 50 e e Stream travel to cross section 050
Runof f 1 049 - 14 16 0.11 Incremental runoff
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Table 3-6 (Cont.)

Identification
Peak
Flow Drainage
Cross- Existing Sub- Area
Section Structure 1985 Water- (square

Operation* No. Number Number (cfs) Shed mile) Description - Remarks

Addhyd 4 050 e 54 - 0.54 Combine hydrographs for subwatersheds (18, 17) and 16

Runoff 1 050 - 1079 12 0.36 Tributary runoff (industrial area) severe erosion - brig

Addhyd 4 050 - 1080 - 0.90 Combine hydrographs for subwatersheds (18, 17, 16) and 12

Reach 3 060" - 1080 - -- + Stream travel to cross section 060

Runof f 1 060 - 17 13 0.05 Incremental runoff

Addhyd 4 060 - 1086 - 0.95 Combine hydrographs for subwatersheds (18, 17, 16, 12)
and 13

Addhyd 4 070 - 1159 - 2,27 Combine hydrographs for subwatersheds (15, 19, 14) and
£18,.12,:16,-12,713)

Reach 3 080 e 1159 - e Stream travel to cross Section 080

Runof f 1 080 - 55 10 0.02 Incremental runoff

Addhyd 4 080 - 1178 - 2,29 Combine hydrographs for subwatersheds (15, 19, 14, 18,
17, 16, 12, 13) and 10

Runoff 1 090 - 435 " 0.24 Tributary runoff (industrial area)

Addhyd 4 100 - 1568 e 2,53 Combine hydrographs for subwatersheds (15, 19, 14, 18,
17, 16, 12, 13, 10) and 11

Reach 3 110 - 1568 - - Stream travel to cross section 110

Reach 3 120 - 1568 - - Stream travel to cross section 120

Runoff 1 120 - 159 6,8,9 0.19 Tributary and incremental runoff

Addhyd 4 120 e 1694 - 2.72 Combine hydrographs for subwatersheds (15, 19, 14, 18,
17, 16, 12, 13, 10, 11) and (6, 8, 9)

Resvor 2 - 50 351(10.9) -- - Two 48" diameter CP culvert for tank crossing

Reach 3 130 - 351 - - Stream travel to cross section 130
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Table 3-6 (Cont.)

Identification
Peak
Flow Drainage
Cross- Existing Sub- Area
Section Structure 1985 Water- (square
Operation* No. Number Number (cfs) Shed mile) Description - Remarks
Runof f 1 130 - 160 7 0.05 Incremental runoff 5
Addhyd 4 130 - 362 - 2.77 Combine hydrographs for subwatersheds (15, 19, 14, 18,
37,165 12, 13{ 10, 11, 6, B, 9) and 7
Resvor 2 - 60 272(6.7) - - Three 48" diameter culvert at main service road
Reach 3 140‘ - 2n - - Stream travel to cross section 140
Runoff 1 140 — M 5 0.20 Incremental runoff
Addhyd 4 140 - 288 - 2,97 Combine hydrographs for subwatersheds (15, 19, 14, 18,
Nl 065 12, 13,2005 13,65 8,39, 1) and 35
Runoff 1 149 - 68 1 0.08 Tributary runoff -
Addhyd 4 150 - 292 - 3.05 Combine hydrographs for subwatersheds (15, 19, 14, 18,
1745:16,:325 13,1051, 658, 9, 7, 5) and 1
Reach 3 150 —— 292 e - Stream travel to cross section 150
Runoff 1 150 e 5 2 0.01 Incremental runoff
Addhyd 4 150 e 292 e 3.06 Combine hydrographs for subwatersheds (15, 19, 14, 18,
Yy 16y 12, 15 M0, =156y 8,9, 7,79, 1) ‘and 2
Runoff 1 180 - 185 4 0.28 Tributary runoff
Addhyd 4 180 - 402 - 3.34 Combine hydrographs for subwatersheds (15, 19, 14, 18,
175 165 12, 13,:10, 9126, 8, 9,57, 5, 15 . 2) ‘snd &
Reach 3 180 - 386 - - Stream travel to cross section 180
Runof f 1 180 - 35 3 0.11 Incremental runoff
Addhyd 4 180 - 406 - 3.45 Combine hydrographs for subwatersheds (15, 19, 14, 18,
17, 16, 12, 13, 10, 11, 6, 8, 9, 7, 5, 1, 2, 4) and 3
(Complete watershed)
Vol. 350 AF Total Vol., AF = Acre-ft.

*See Appendix B for description of these terms.

Source:

Ecology and Environment, Inc., 1986.
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minimal, although together these two subwatersheds comprise 35% of the
area of the watershed.

The most notable feature of the watershed study is the severe
impact of the storm sewer discharges from the Hadnot Point Industrial
Area. The computed peak discharge from this subwatershed (12) is
1,079 cfs. This peak exceeds the capacity of the 48-inch diameter
storm sewer, and flooding within the area serviced by this storm sewer
system would not be unexpected. The discharge velocity will be
exceedingly high, creating downstream erosion problems. This was evi-
dent during the field inspection, as discussed in Section 3.2.

This peak flow passes downstream to the first obstruction, struc-
ture 50 at the main tank crossing. Structure 50 consists of two
48-inch diameter culverts with 6 feet or more of cover over the cul-
verts. The culverts restrict the downstream discharge to approxi-
mately 351 cfs from the peak flow of 1,694 cfs entering the area.

This effectively creates a damming effect, resulting in a reservoir or
detention basin. The reservoir created stores the excess water to an
elevation of 10.9 feet (approximately 8.5 feet above the streambed),
and this reservoir floods practically the entire stream channel to
Sneads Ferry Road, as shown on Figure 3-2.

The next structure downstream is structure 60 at the Main Service
Road. This structure consists of three 48-inch diameter culverts. A
slight damming effect also occurs at this location, restricting the
incoming flow of 362 cfs to a downstream flow of 272 cfs. The reser-
voir created by this structure reaches an elevation of 6.7 feet, or
4.7 feet above the streambed.

Although peak flow in the Cogdels Creek Watershed reaches high
levels as a result of runoff from the Industrial Area, flooding within
the stream channel is not a major problem because there is adequate
capacity to store floodwaters within the stream channel. The creek
floodplain is fairly wide and the adjacent side slopes are high enough
to provide an adequate storage reservoir, as shown on Figure 3-2. It
is apparent, however, that storms in excess of the 10-year 24-hour
storm could result in flooding along the watercourse.

3.2 CRITICALLY ERODING AREAS
There are several areas in the Cogdels Creek Watershed which are
presently eroding, generally resulting in sedimentation and siltation,
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and adversely affecting water quality. Soil erosion resﬁlts from a
number of factors including unstable soil conditions, steep slopes,
poor vegetative cover, and inadequate water management facilities.
This section briefly discusses the critically eroding areas within the
Cogdels Creek Watershed. The locations of critically eroding areas
are shown on Figure 3-1; the areas are keyed by number, which refers
to the following discussion. Recommended measures to remediate these
critical erosion problems are discussed in Section 5.

3.2.1 1800 Area (Area 1)

A tributary to Cogdels Creek traverses generally northwest to
southeast north of the 1800 Area. The tributary receives surface run-
off from the area generally bounded by Main Service Road, Duncan

Street, and Gum Street. Severe erosion is occurring along this tribu-
tary in the area between Duncan Street (south) and Louis Road, and
north of Buildings 1870, 1871, and 1872.

This area is a large open field with very sparse vegetation
cover. From Louis Road downstream to Buildings 1870, 1871, and 1872,
the tributary has been directed through a 30-inch culvert and the
channel has been filled. At a point directly north of these build-
ings, the tributary emerges from the culvert. The channel immediately
downstream from this culvert is eroding severely. In addition, sur-
face runoff from the open field north of the tributary is resulting in
severe gully erosion.

3.2.2 Duncan Street (North) - Brig Area (Area 2)
A tributary to Cogdels Creek receives surface and storm water

discharge from the industrial areas near the intersections of Duncan
and Ash streets, Duncan and Birch streets, and "0" and Dogwood
streets. In addition, surface runoff from the brig exercise yard is

~ diverted to this drainage. These discharges are resulting in severe
channel and gully erosion. In particular, at the southeast end of Ash
Street, a 48-inch storm drain discharges to the tributary. On the
1954 storm drainage maps, this drain is shown to discharge at a point
immediately adjacent to Duncan Street. Since that time, however, the
head of the tributary channel has been filled, and the storm drain
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presently discharges at a point about 200 feet from Duncan Street. At

this point, the channel is confined to a deep gully (20 to 30 feet
deep), and discharges from the storm drainage system are eroding the
channel and the gully headwall where the culvert discharges.

A short distance downstream, this tributary is joined by another
drainage which receives storm water discharge from the southeastern
ends of Birch and Dogwood streets. Both of these tributaries are
high-energy channels with fairly steep gradients. Judging by the size
of cement and other debris in the channels, itJiF apparent that flows
in the channels are high at times. The valley walls along both chan-
nels are very steep and are eroding in places.

Immediately downstream from the junction of the two tributaries
described above, a large gully has recently begun eroding into the
tributary channel from the northeast side. This gully is the result
of surface runoff from the brig's exercise yard. Apparently to alle-
viate poor drainage on the southwest side of the exercise yard, a
small (1-foot by 1-foot) channel was excavated to direct surface water
into the wooded area southwest of the yard. This channel intersects
the natural tributary to Cogdels Creek approximately 200 feet into the
woods. Flow in this channel initiated erosion of the natural valley
wall, and presently a gully approximately 15 feet deep and 30 to 50
feet long extends away from the natural channel toward the yard.

Soils along this gully are highly erodible, and the erosion is
undermining trees which have subsequently fallen into the channel.
This particular problem seems to be relatively recent, as it is not
evident on the 1983 aerial photographs.

3.2.3 Tank Crossing (Area 3)
A third area which, although not a problem during the field

inspection, will likely result in accelerated erosion and sedimenta-
tion, is the tank crossing area east of the 1800 Area. Immediately
prior to the field inspection in February, vegetation along Cogdels
Creek stream channel had been cleared and the channel widened and/or
straightened along approximately 800 feet of stream immediately
upstream from the improved tank crossing (i.e., bridge with culverts).
The purpose of the channel modification activities was to restore the
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normal flow of water in the channel. The channel had been restricted
as a result of fill pushed into the channel at an unimproved tank
crossing. Restriction of the channel caused the stream to back up,
flooding a large area immediately upstream from the unimproved tank
crossing. The stream channel modifications resulted in complete
removal of the stream-side vegetation, exposing the bottomland soils
to potential erosion during high flows. Although such erosion had not
occurred at the time of the field investigation, it can be anticipated
if vegetative cover is not restored before a major rainfall event.

3.2.4 Tank and Heavy Equipment Training Area (Area 4)

The tank and heavy equipment training area comprises a large area
which is continually disturbed. There is almost no vegetative cover
on the area, although the areas surrounding the site are well-
vegetated. Although the training area appears to have the potential
to result in serious erosion and sedimentation problems, such problems
do not seem to occur. There are several reasons for this. The soils
are primarily Baymeade, which has a very high infiltration capacity
and low runoff. The entire area is relatively level and, due to the
earth-moving activities most, drainage seems to be internal and runoff
is trapped on the site until it percolates into the ground. In gen-
eral, the only potential problems with this site are along the perim-
eter, where sediment could be deposited in adjacent undisturbed areas,
and along the main access roads to and from the site. In particular
the access roads which lead to Cogdels Creek could serve as conduits
for surface runoff and sedimentation.

3.2.5 2nd Bulk Terminal Storage (Area 5)

There is a large parking/storage area south of the 2nd Bulk Ter-
minal Storage Building (746 and 739), part of which is paved, but part
of which is also sand. The sand is eroding southeast to H.M. Smith

Boulevard, and washing into the street. Sand bags have been placed
along H.M. Smith Boulevard to trap the sand, but these are not effec-
tive, and sand continues to travel past this barrier.

3.2.6 Miscellaneous Erosion Problems (Area 6)

In addition to the areas described above, there are several small
areas where minor erosion problems are occurring. A foot path
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parallels the south side of Main Service Road between "0" Street and
Gonzalez Boulevard (Area 6A). Just east of Cogdels Creek, the foot
path traverses a small rise. Foot traffic on the path has killed the
vegetation, there is minor rill erosion occurring along the path, and
the eroded sediment is being deposited into the roadside drainage sys-
tem which subsequently discharges to Cogdels Creek.

Along "0" Street, just north of Building 521, there is a drainage
swale which is the head of a minor tributary to Cogdels Creek (Area
6B). This drainage swale is vegetated with grass and scattered large
trees, and has a park-like appearance. The area appears to receive a
lot of foot traffic, and the grass is sparse. There is some sheet
erosion and minor rill erosion in this swale, which drains to a grated
manhole, and discharges through a 24-inch pipe under "0" Street to a
short tributary to Cogdels Creek. B

There are several large (36 to 54 inch) storm drain outlets which
discharge to the upper headwaters of tributaries to Cogdels Creek
(Area 6C). These outlets collect storm drainage from the heavily
developed industrial areas on the western side of the watershed. The
channels at many of these outlets are eroding from the force of high
flows discharging from these culverts.

An existing 30-inch culvert transports flows from the major trib-
utary to Cogdels Creek beneath Sneads Ferry Road. No provisions were
made to de-energize the flow at the outlet of this culvert, and the
head wall is eroding severely (Area 6D).

An existing drainage channel located east of Building FC115 car- 4
ries surface runoff from the Main Service Road north to the vegetated
area adjacent to the Tank and Heavy Equipment Training Area. This
channel is eroding severely, particularly immediately adjacent to the
Main Service Road (Area 6E).

Immediately southwest of the Enlisted Mens Club (Building FC-330)
a 24-inch culvert discharges to a minor tributary just upstream of
Gonzalez Boulevard (Area 6F). The culvert head wall has eroded and
the terminal section of culvert has subsided approximately one-half
its diameter. In addition, runoff from the adjacent parking lot has

Al

resulted in some rill erosion on the slope immediately above the
culvert.
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4. FUTURE CONDITIONS

runoff which would result from the construction of all facilities pro-
posed for development in Cogdels Creek watershed during FY86 through

This section discusses the potential effects on peak storm water

FY92 as outlined on the General Development Maps.

4.1 FUTURE LAND USE

Approximately 45 projects totaling approximately 63 acres are
proposed for development in Cogdels Creek watershed during FY86
through FY92. These projects range in size from the French Creek
Self-service Gas Station and Car Wash (P-840), which is approximately
2,100 square feet, to the Bachelor Enlisted Quarters (P-627), which is
estimated to encompass approximately 341,300 square feet. These proj-
ects are listed in Table 4-1, grouped according to the fiscal year in
which they are to be constructed, along with their size and the sub-
watershed in which they are located. The extent of development in any
one fiscal year ranges from 171,156 square feet (or 3.9 acres) in FY91
to 775,160 square feet (or 17.8 acres) in FY92.

Development of these projects will alter the pattern and inten-
sity of storm water runoff by increasing the area of the watershed T
which is impervious. To determine the effects of these projects on
future peak runoff from the 10-year 24-hour storm, the weighted CNs
for each subwatershed were recalculated for each fiscal year in which
proposed project development was scheduled. The CN for each of these
projects was assumed to be 98, which is indicative of a completely
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Table 4-1

SUMMARY OF MCON PROJECTS
SCHEDULED FOR COGDELS CREEK WATERSHED

DURING FY86 THROUGH FY92

‘Draft

Size of Subwatershed % of Sub-
Project in Which Watershed
Project Description (sq ft) Project Is Located Affected
FY86
P-840 French Creek Self-Service Gas
Station and Car Wash 2,100 3 0.07
P-631 Unaccompanied Enlisted
Personnel Housing 179,062 5 3.29
P-806 Light Armored Vehicle Shop 76,902 5 1.41
P-565 Electrical Communication 29,715 5 0.55
P-527 Maintenance Shop
P-505 -
P-517 Combat Vehicle Maintenance Shop 23,460 14 0.23
Subtotal 311,299
FY87
P-627 Bachelor Enlisted Quarters 341,296* 1 15.43
P-257 Field Maintenance Complex
(Incr. 1) 60,540 14/15 0.80
P-027 Combat Vehicle Maintenance Shop 16,120 4 0.21
P-259 French Creek Bowling Alley 18,325 4 0.24
P-701 Medical/Dental Clinic; French
Creek 28,700 4 0.38
Subtotal 464,981
FY8as
P-626 Bachelor Enlisted Quarters 89,408* 5/1 1.76
P-803 Field Maintenance Complex
(Iner. 2) 48,000 15 1.13
i’-678 Combat Vehicle Maintenance Shop 76,210 11/12 1.06
P-256 Field Maintenance Shop 13,760 15 0.32
P-065 Gymnasium 21,000 4 0.29
Subtotal 248,378
FY89
P-804 Field Maintenance Complex 210,300 14/15 3.50
(Incr. 3)
P-853 Vehicle Ready Fuel Storage 125,664* 12 1.26
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Size of Subwatershed % of Sub-
Project in Which Watershed
Project Description (sq ft) - Project Is Located Affected
P-679 Electrical /Communication Field
Maintenance Shop 19,912 15 0.47
P-564 Electrical/Communication
Maintenance Shop 6,100 14 0.06
P-229 Electrical/Communication
Maintenance Shop 44,524 6 0.94
P-837 Hand Ball/Racquet Ball Courts 6,000 3 0.19
Subtot al 412,500
FY90
P-773 Hobby Shop Complex; Hadnot Point 40,104 6 0.85
P-794  Roof and Light Handball Courts 42,000* 6 0.88
P-805 Field Maintenance Complex
(Incr. 4) 110,000 15/14 2.42
P-843 Road Improvements (Main Service
Road) 66,080 5 1.21
P-266 Combat Vehicle Maintenance Shop 49,818 14 0.49
P-541 Electrical/Communication
Maintenance Shop 3,300 15 0.08
P-542 Electrical/Communication
Maintenance Shop 4,760 14 0.05
P-445 Combat Vehicle Maintenance Shop 23,621 > 0.43
Subtotal 339,683
FY91
P-786 Cold Storage Plant 36,096 12 0.36
P-510 Storage/Out of Stores 85,438 6 1.80
P-227 Armory (Small Arms/Ammo
Emergency Gear) 12,527 4 0.16
P-844 Combat Training Pad/Tank 12,735* 4 0.17
P-567 Storage/Out of Stores 24,360 5 0.45
Subtotal 171,156
FY92
P-533 Storage/Out of Storage 43,560 6/5 0.89
P-511 Storage/Out of Storage/Armory 61,400 6/5 1.24
P-550 Storage/Out of Storage/Armory 38,800 15 0.9
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Table 4-1 (Cont.)

®

Size of Subwatershed % of Sub-
Project in Which Watershed
Project Description (sq ft) Project Is Located Affected
P-551 Storage/Out of Storage/Armory 53,160 16 1717
P-552 Storage/Out of Storage/
(Fleet/OPS) 104,000 14 1.02
P-553 Storage/Out of Storage/
(Fleet Stock, Med, Flammable) 104,000 15 2.44
P-121 Storage/Out of Storage 75,120 14/7 1.86
P-548 Storage/Out of Storage 43,560 14 0.43
P-512 Storage/Out of Storage
(Fleet Mount Out) 104,000 16/15 3.20
P-513 Storage/Out of Storage
(Fleet Stock) 104,000 15 2.44 peid
P-859 Storage/Out of Storage 43,560 5 0.80
y Subtotal 775,160

Grand Total’ 2,723,157

*Area of Project Measured from General Development Maps.
‘ Source: Alexander, unpublished information.
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impervious surface. The calculations involved in reanalyzing the
weighted CNs for each subwatershed are contained in Appendix A.

Table 4-2 summarizes the changes in CN and Tc for each subwater-
shed resulting from proposed project development. For the most part,
the proposed development does not alter the CNs significantly, par-
ticularly for the larger subwatersheds since the area to be developed
constitutes only a small portion of the subwatershed. For small
watersheds, however, such as 1, 5, 6, 8, and 9, the weighted CNs do
show marked increases. The Tc is not changed by the development
because this represents the time required for water falling on the
farthest point in the subwatershed to reach the stream, and unless the
farthest point is to be developed, which did not occur, the Tc will
not change substantially.

It should be noted that Tc actually increased in subwatershed 14.
This is because of the proposed construction of a road parallel to
Cogdels Creek through this watershed. This road will serve as a dike,
and block the flow of surface runoff, diverting it to some as yet
undetermined point where it would presumably be discharged to the
creek via a culvert and reinforced channel. To account for this dam-
ming effect of the proposed roadway, the Tc was increased from 1.02 to
2.00 hours.

4.2 FUTURE STORM WATER RUNOFF

The TR-20 Program was run for each fiscal year from FY86 through
FY92, incorporating the modifications to watershed hydrology each year
resulting from the proposed development of each subwatershed as
identified in Table 4-2. The input and program output for each fiscal
year is presented in Appendix B; the major results are summarized in
Table 4-3.

Total runoff voiume increases from 350 acre-feet under existing
conditions, to 399 acre-feet in FY90, but declines again to 362 acre-
feet in FY92. Peak flow at the mouth of the stream increases from
406 cfs under existing conditions to 680 cfs in FY92. The largest
increase occurs from FY85 to FY86 where the peak flow increases
approximately 40% to 566 cfs. This increase in flow at the mouth of
the stream is due primarily to a nearly three-fold increase in runoff
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FISCAL YEAR SUMMARY OF CURVE NUMBERS (CN) AND
TIME OF CONCENTRATION (Tc) FOR MAJOR SUBWATERSHEDS
AS AFFECTED BY PROPOSED DEVELOPMENT

L

Table 4-2

Subwatershed N/ Present

Number Te FY 85 FY 86 FY 87 FY 88 FY 89 FY 90 FY. 9N Y 92

3 CN 50 - 65 65 - - e 3.5

Te 0.42 e 0.42 0.42 - - = e

2 CN 40 - -— - - - - -

Te 0.15 - - - — Ji s L

3 CN 41 42 - e 42 - ot S

Te 0.48 0.48 - - 0.48 - S s

4 CN 50 - 50 50 - - 50 S

Te 0.61 - 0.61 0.61 - - 0.61 -

5 CN 66 68 - 69 - 70 70 71
Te 115 0.19 - 0.19 - 0.19 0.19 0.19

6,.8,"9 CN 56 - - - 57 58 62 66
Te 0.74 - - - 0.74 0.74 0.74 0.74

7 CN 74 ~ - - - - - - 74
Te 0.19 - - - - - — 0.19

10 CN 64 - - - - e S i

Tc 0.12 - - - - e R 25

1" CN 73 - - 78 - -— e S

Te 0.62 -~ - 0.62 - - o B>

12 CN 85 - - 85 85 -— 85 -

Te 0.42 - - 0.42 0.42 - 0.42 -

13 CN 45 - - - — B o iy

Te 0.90 - - sk e e i -

l
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Table 4-2 (Cont.)

Subwatershed N/ Present
Number Te FY 85 FY 86 FY 87 FY 88 FY 89 FY 90 FY 9 FY 92
14 CN 53 54 54 - 54 54 - 55
Te 1.02 1.02 2.00 - 2.00 2.00 - 2.00
15 ; CN 42 - 42 43 44 44 - 48
Te 0.19 - 0.19 0.19 0.19 0.19 - 0.19
16 CN 40 -- - -- -- - - 40
Te 1.67 e - -— > =t e 1.67
17 CN 40% - - - - s 4 X
Te 1.00 - - - - ol e P
18 CN 49 == Re E <= LE o3 2
Te 3.90 - - - - o i S
19 CN 5 - - - - s - s
Te 1.50 -— - - —-— oo o >

Source: Ecology and Environment, Inc., 1986.
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Table 4-3

PEAK RUNOFF IN COGDELS CREEK UNDER
EXISTING AND PROPOSED CONDITIONS

Ident ificetion Pesk Discharge, cfs (Resvor Pesk El.)
Poak
Flow ¢ Dreinege
Crose- Existing Sub- Ares
Section Structure 1985 Water- (square
Operstion® No. Number Nusber (c!-) Fyes Fya? Fyes Fye9 FY%0 o FY92 Shed wile) Description - Remarks

Runof 7 1 -_ 10 7 ” 97 7 ” ” ” 9 ” 0.84  Undeveloped ares east of Sneads Ferry Road

Resvor 2 - 10 97(9.5) 96(9.5) 96(9.5) 96(9.5) 96(9.5) 96(9.5) 96(9.5) 96(9.5) 19 -- Two 66" diemeter CMP culvert at Sneads Ferry Road

Reach 3 oto - 9 99 99 9 99 9 ” 9 - - Stresm travel to cross section 010

Runof f 2 o010 - 122 122 122 136 51 151 1351 m 15 0.20 Incremental runoff

Addhyd 4 010 - 125 125 125 19 154 154 154 215 - 1.04 Combines hydrographs from subwatersheds 15 and 19

Resvor 2 - 20 93(9.2) 93(9.2) 93(9.2) 93(9.2) 94(9.2) 94(9.2) 94(9.2) 95(9.3) - - 48" diameter CMP at Tank Crossing Road

Reach 3 020 - 93 2 ” 93 9% % % 95 -— - Streem travel to cross section 020

Runoff 1 020 - 158 168 10 103 103 103 103 109 1 0.28 Incremental runoff

Addhyd L) 020 - 81 ” A1 129 1”2 132 132 150 - 1.32  Combine hydrogrephs from subwatersheds (15, 19) and 14

Runof f 1 - 30 6 6 (4] (1} (1) 61 (1) 6 19 0.3 Undeveloped sres mt.d Sneads Ferry Road

Resvor 2 - 30 48(25.9) 48(25.9) 48(25.9) 48(25.9) 48(25.9) 48(25.9) 48(25.9) 48(25.9) - - 30" diemster culvert st Sneads Ferry Road

Reach 3 040 - 8 L] L) L] L) - 8 L) - - Stresm travel to cross section 040

Runof f 1 040 -- 10 10 10 10 10 10 10 10 " 0.06 Incremental runoff

Addhyd 4 040 - 50 50 50 50 50 0 50 50 - 0.43  Cosbine hydrographe from subwatersheds 18 and 17

Resvor 2 - 40 50(10.9) 50(10.9) 50(10.9) 50(10.9) 50(10.9) 50(10.9) 50(10.9) 50(10.9) - - 48" diemster CMP culvert at Tank Crossing Road

Resch 3 050 - 50 50 50 50 50 50 50 50 - - Stress travel to cross section 050

Runof f 1 049 - 1% AL} 1% 1% 1 " " "% 16 o.n Incremental runoff

Addhyd 4 050 - 54 54 54 54 54 54 54 54 - 0.54 Combine hydrographs for subwatersheds (18, 17) and 16

Runof f 1 - 1079 1079 1079 1079 1079 10719 1079 1079 12 0.3 Tributary runoff (industrial ares) severe erosion - brig

Addhyd 4 050 - 1080 1080 1080 1080 1080 1080 1080 1080 - 0.90 %ﬂlm hydrographs for subwatersheds (18, 17 16) and

Reach 3 060 - 1080 1080 1080 1080 1080 1080 1080 1080 - - Stream travel to cross section 060

Runaf f 1 060 - ” ” 7 7 " ” ” 7” 13 0.05 Incremental runof

Adhyd L) 060 - 1086 1086 1086 1086 1086 1006 1086 1086 - 0.95 t::l!lﬂ hydrogrephs for subwstersheds (18, 17, 16, 12)
s

Addhyd L) o070 - 159 1165 1106 1107 1108 1108 1108 116 - .27 Combine hydrographs for subwetersheds (15, 19, 14) and
(18, 17, Iﬁ.o?;. 13)

Reach 3 080 - 159 1165 1106 107 1108 1108 1108 116 - - Stream travel to cross Section 080

Runof f 1 080 - 35 55 55 55 55 55 55 55 10 0.02 Incremental runoff

Addhyd 4 080 - 178 185 na 1128 129 "o "y n» - 2.29 Combine '1*?“. for subwatersheds (15, 19, 14, 18,
17, 16, 12, 13) and 10

Runof f 1 0% - 435 435 435 458 458 458 458 458 1n 0.2 Teibutary runoff (industrial ares)

Addhyd L} 100 - 1568 1575 150 1535 153 1536 1536 1547 - 2.5) Combine h‘tu!rw for subwatersheds (15, 19, 14, 18, o
17, 16, 12, 13, 10) end 11

Reach 3 10 - 1568 1575 1509 1535 153% 1536 1536 1547 - - Stresm travel to crose section 110

Reach 3 120 - 1568 1575 1509 1535 1536 1536 1536 1547 - - Stremm travel to cross section 120

Heiq
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Table 4-3 (Cont.)

Ident ification Pesk Discharge, cfe (Resvor Pesk E1.)
- Posk .
Flow . Drasinage
Cross- Existing Sub- Ares
Section Structure 1985 Water- (squere
Operation® No. Nusber Nusber (C’l‘) FY8é Fye? Fyes Fya9 FY90 9 Fy9n2 Shed wile) Description - Remarks

Runof f 1 120 -- 159 159 139 159 148 176 210 05 68,9 0.19 ltMu’y and incremental runoff

Addhyd L) 120 - 1694 170 1632 1657 1667 %75 707 1751 -- .mn h‘&?%l for subwatersheds (15, 19, 14, 18,
". 16. 11) and (6, 8, 9)

Resvor 2 - 50 351(10.9) 353(11.0) 339(10.5) 344(10.7) 346(10.8) 347(10.8) 353(11.0) 365(11.3) - - Two 48" dismeter CP culvert for tank crossing

Reach 3 130 - 31 353 m» b1} 346 347 353 365 - - Stresm travel to crose section 130

Runof f 1 130 - 160 160 160 160 160 160 160 160 7 0.05 Incremental runoff

Addhyd 4 130 - 362 364 349 354 356 3% 363 ns - awam Cosbine "‘*Tw for .th‘lluh‘dl (!S, 19, 14, 18,
17, 1, 10, 11, 6, 8, 9) and

Resvor 2 - 60 272(6.7)  274(6.7) 271(6.7) 277(6.7) 279(6.7) 281(6.7) 287(6.8) 300(6.9) - - Three A8" dismeter culvert st mein n"lc. road

Reach 3 140 - m m m 276 9 280 26 299 - - Stremm travel to cross section 140

Runof f 1 140 - " 544 544 560 560 N 51 593 5 0.20 lncrmd runof f

Addhyd L] 140 - 88 549 549 566 566 582 583 599 -— 2.9 h‘ ?QM for munm (15, 19, 14, 18, 17,
16, ﬂ. 11,6, 8,9, 7) and

Runoff 1 149 - 68 68 142 142 142 142 142 142 1 0,08 Tributary runoff

Addhyd L) 150 - 22 592 660 676 676 692 693 709 - 3.05 Cosbine h‘ﬁwnh‘ for mt-nm (‘5, 19, 14, 18, 17,
16, 12, 11, 6, 8,9, 7, 5 and

Reach 3 150 - 92 592 660 616 676 692 693 709 - - Stresm travel to cross section 150

Runof f 1 150 - : J 5 5 5 5 3 S 3 2 0.01 Incremental runoff

Addhyd L] 150 - 32 597 665 681 681 o1 697 Mna - 3.06 Cosbine I‘CWQI\. for subwatersheds (15, \9. 1, 8, 17,
16, 12, 11,6,8,9 17,5 1) and

Runoff 1 180 - 1085 a0 L] @ 40 40 40 40 L] 0.28 ll'lery runof f

Addhyd L] 180 - 402 * s 682 698 698 na na 70 - 3.4 “t?rqﬂu for ll.blltll!h.d. (15, 19, 1, 18, 17,
|6. 1!. 1 11,6,8,9, 7,5 1,2) end &

Reach 3 180 - 386 53 603 618 618 633 633 648 - - Stresm travel to cross section 180 |

Runof f 1 180 -— 35 35 35 35 35 35 35 35 3 0.1 lncr-td..l runof f

Addhyd L] 180 - 406 566 635 650 650 665 665 680 - 3.45 h;&?th for subwatersheds (15, 19, 14, 18, 17,
u. |1. 1, 60,9,7,5,1, 2, 4) end 3
(Complete annM

Yol. 350 AF 335 & 340 AF 345 F 347 AF N 352 AF 362 AF Total Vol., AF = Acre-ft.

*See Appendix B for description of these items.
Sourcet Ecology snd Environment, Inc., 1986.
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in subwatershed 5, resulting from development of P-631, P-806, and the
P-565/527/505 complex.

Peak runoff at the mouth of the stream increases another 12%
between FY86 and FY87 due to development of P-627 in subwatershed 1.
This project increases runoff in this subwatershed from 68 cfs to 142
cfs--an increase of 52%.

Other subwatersheds which exhibit increased runoff resulting from
proposed development include: subwatershed 15, which increases 73%
from 122 cfs in FY87 to 211 cfs in FY92; and subwatersheds 6, 8, and
9, which increase 54% from 159 cfs in FY88 to 245 cfs in FY92. The
other subwatersheds do not exhibit any increase or only increase
slightly.

Peak runoff in watershed 14 reflects the construction of the pro-
posed road parallel to Cogdels Creek. Peak runoff decreases 39% from
168 cfs in FY86 to 103 cfs in FY87 as a result of the damming effect
of the roadway on surface runoff.

Runoff from the industrialized areas within subwatershed 12 do
not change because additional development is limited, and runoff from
this area is limited by the capacity of the storm sewers. However,
incremental increases in runoff from subwatersheds 6, 8, and 9 result
in even higher peak reaching structure 50, the twin 48-inch culverts
at the Main Tank Crossing. These higher flows cause the reservoir
which forms upstream of structure 50 to reach elevation 11.3 feet, or
0.4 feet higher than under existing conditions. However, the flood
storage capacity of the upstream floodplain is adequate to store these
peak flows without causing excessive flooding.

4.3 REQUIRED DRAINAGE FOR MCON P-257

MCON P-257 (Field Maintenance Complex) will not contribute sub-
stantially to peak runoff in the Cogdels Creek Watershed if the road
which is proposed for construction along Cogdels Creek is constructed
as planned by FY87 (see Figure 4-1). The road serves as a dike which
can detain surface runoff and increase the time of concentration for
the subwatersheds in which P-257 is located. This increase in Tc¢
allows surface runoff to discharge to the creek in a controlled man-
ner.

To convey flows from the vicinity of P-257, it is proposed that a
medium stone fill riprap lined channel be constructed west of and
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generally adjacent to this project as shown in Figure 4-1. The chan-

nel should be constructed at right angles to the proposed roadway and

should be designed of adequate size to receive surface runoff from
P-257. If necessary, a second channel also lined with medium stone
fill riprap could be constructed along the northern boundary of P-257
and adjacent to the proposed roadway. This channel could receive
flows from a portion of P-257 and convey them west to the channel
shown in Figure 4-1. The final design of these channels will require
more detailed information on the construction specifications of P-257
and is beyond the scope of this report.

A culvert should be installed to convey flows from the channels
beneath the proposed roadway, and a stilling basin or other energy
dissipating device should be provided on the downstream side. The
culvert should be properly sized to result in a controlled discharge
to Cogdels Creek, and, if necessary, the channel can be designed with
an emergency spillway which could divert excess flows to a detention
basin which could be constructed west of the channel and south of the
road. The detention basin could be designed to receive and store
excess flows from not only P-257, but also any other proposed develop-
ment along Main Service Road.

On the north side of the proposed road, the rip rap lined channel
should be continued to convey flows to Cogdels Creek. The channel
should be sloped to gradually bring runoff to the elevation of the
flood plain where it can be discharged onto a stone reinforced outwash
area or to the creek itself.

4.4 IMPACT OF PROPOSED DEVELOPMENT ON FLOODPLAIN BOUNDARIES

As discussed in Section 3.1.2, under existing conditions, the
structure at the Main Tank Crossing effectively serves as a dam since
the twin 48-inch culverts cannot convey the peak flows of 1700 cfs.
The resulting reservoir which is created behind this structure is cal-
culated to have a maximum elevation during a 10-year 24-hour storm of
10.9 feet. At this elevation much of the watershed upstream upstream
to and just above Sneads Ferry Road is innundated.

As peak flows increase as a result of development in the water-
shed, the calculated elevation of this reservoir also increases
slightly to 11.3 feet; an increase of 0.4 feet. The configuration and

4-11
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size of the resulting reservoir would not appear substantially dif-

ferent from that shown on Figure 4-1 because of the scale and contour -

interval of the base map. Because the floodplain along Cogdels Creek
is fairly wide and is bordered by fairly steep side slopes, the chan-
nel capacity is more than adequate to handle and store these flows.

In fact, it is recommended (Section 5) that the Main Tank Crossing be
redesigned as a dam and engineered with an emergency spillway to serve
as a water control structure, protecting down stream areas from the
extremely high flows generated in the industrial area.

4-12
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5. RECOMMENDATIONS

This section provides recommendations to alleviate existing prob-
lems in Cogdels Creek Watershed as described in Section 3.2, and i
recommends general measures to provide adequate storm water management
associated with future development. The locations of these recom-
mendations are shown on Figure 4-1. The exact specifications for each
. structure would have to be determined during final design, and is
. beyond the scope of this report.

5.1 MCON P-257
MCON P-257 is discussed in Section 4.3 and will only be sum-
marized here. To insure protection of the Cogdels Creek Watershed
from high flows resulting from storm water runoff, as well as to trap
sediment presently being generated by erosion in the area north of the .
Main Service Road, the road which is proposed for construction paral-
lel to Cogdels Creek should be constructed. The road elevation should
be at least 15 feet, and the roadside should be well vegetated. The
road should be located on the flat uplands adjacent to the creek and
not in or through the floodplain or adjacent side slopes. Floodplain “he
vegetation and vegetation on the side slopes should not be disturbed
during construction, or should be reestablished immediately following
construction using SCS procedures for Critical Area Stabilization.
Peak flows from MCON P-257 should be conveyed in a medium stone
fill riprap lined channel, and a controlled discharge should be con-
veyed beneath the road in a culvert with stilling basin. From the
. road to the creek, flows should be similarly conveyed in a reinforced
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channel to prevent scour and bank erosion particularly along the
existing side slopes of the floodplain. Once onto the floodplain,
flows can be discharged onto an area which is well vegetated or rein-
forced with stone, or the riprap lined channel can continue to the
creek as necessary.

Excess peak flows which cannot be safely conveyed under the road-
way during the storm event can be diverted from the channel into a
detention basin and allowed to infiltrate or be discharged in a con-
trolled manner.

5.2 MAIN TANK CROSSING

The main tank crossing effectively serves as a dam restricting
downstream flows during the 10-year storm. This structure actually
was constructed with a water level control spillway, but the structure
is no longer serviceable. This tank crossing should be redesigned to
serve as a dam to retain peak storm flows safely in the upper water-
shed. The redesigned structure should incorporate an emergency spill-
way.

5.3 DUNCAN STREET - BRIG AREA

As discussed in Section 3.2, there are critical problems in the
tributary channel which receives storm water flows from the industrial
area and the brig exercise yard. The major 48-inch storm drain outlet
is eroding the channel and there is no reinforced head wall. This
structure should be reconstructed and provided with an energy dissi-
pating device such as a stilling basin. The channel immediately down-
stream should also be reinforced to prevent further stream bed scour
and channel erosion. The other storm drain outlets to this system
should be reconstructed in a similar manner.

Runoff from the brig exercise yard should either be diverted to
the storm drain system along Duncan Street and discharged through the
above structures, or the channel which presently conveys surface flows
to the creek tributary should be repaired and constructed to ade-
quately handle the apparently high flows which have caused consider-
able erosion of the creek channel. To repair the channel, the side
slopes should be graded to no more than 3:1 slope, and the channel
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.reinforced with medium to large stone fill. A third alternative is to
construct a new storm sewer in the approximate location of the surface.
channel, and allow the storm drain to discharge directly into a still-
ing basin at the intersection with the creek. Within the main tribu-
tary channel downstream, a gabion sediment dam should be placed across
the stream valley, as shown in Figure 4-1 to trap sediments and pre-
vent adverse effects on water quality further downstream.

5.4 1800 AREA

The severe channel and upland erosion in the 1800 area described
in Section 3.2 should be remedied by installing a stilling basin at
the culvert outlet, regrading the downstream channel and side slopes,
and reinforcing the channel with large riprap. The upland areas north
of the channel which are experiencing severe gully erosion also should
be regraded. The entire upland area and channel side slopes should be
revegetated following critical area stabilization procedures developed
by the SCS. If surface runoff from the upland area requires a chan-
nel, a grassed waterway should be constructed to the existing stream
channel, with a stone reinforced area at the intersection to dissipate
flows and prevent future qully erosion.

5.5 PROPOSED P-631 COMPLEX

Construction of the proposed P-631 complex (Unaccompanied
Enlisted Personnel Housing) along "0" Street will result in substan-
tial increases in runoff and peak storm flows in lower Cogdels Creek.
During the design of these facilities, the project should be provided
with a detention basin to receive and store surface runoff, and dis-
charge it to the creek in a controlled fashion. The detention basin
should be designed to adequately handle anticipated runoff, and should
be provided with a water control outlet structure. The basin should
discharge to a riprap-lined channel which will traverse the steep
vegetated side slopes of the floodplain and safely convey runoff to
the stream without eroding channel side slopes. The riprap channel
should discharge at the elevation of the floodplain, either into the
creek channel itself or onto a well-vegetated or stone reinforced
area.
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5.6 2ND BULK TERMINAL STORAGE

The existing erosion and sedimentation from the large parking/
storage area at the above facility, as described in Section 3.2, can
be remedied by constructing a grassed waterway parallel to H.M. Smith
Boulevard, which would discharge to the existing tributary south of
the fuel storage area. The terminal portion of the channel should be
reinforced with riprap to prevent channel erosion, and the discharge
to the tributary should be over an energy dissipator. Downstream a
gabion sediment dam should be constructed as shown in Figure 4-1 to
trap sediments washed from the parking/storage area.

5.7 MISCELLANEOUS RECOMMENDATIONS

e Energy dissipators such as stilling basins should be con-
structed at the storm drain outlets along Louis Road, "O"
Street (north) and Duncan Street; in particular at the end of
Cedar, Birch and Ash streets.

e The footpath along the south side of Main Service Road near
Cogdels Creek should be paved and the slope regraded and
revegetated following critical area stabilization recommenda-
tions.

e The runoff channel east of Building FC-115 should be regraded
and reconstructed of medium stone fill riprap. The channel
should be allowed to discharge to a well-vegetated or stone
reinforced area northeast of FC-115 where it can be allowed to
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