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1 .O INTRODUCTION 

This Erosion and Sediment Control Plan Report is for removal of mercury contaminated sediment/soil from 

and existing stream and its subsequent placement in an earthen embankment. The sediment/soil to be 

removed is located at Site 8 - Nitroglycerin Plant Office (Installation Restoration Site 8), at the Indian Head 

Division, Naval Surface Warfare Center (NSWC) in Indian Head, Maryland. The contaminated soil will then 

be incorporated into the earthen soil cover at Magazine No. 606, also located at the NSWC. NSWC is in 

the Chesapeake Division (CHESDIV) of the Naval Facilities Engineering Command. 

The Indian Head NSWC consists of the main area and the Stump Neck Annex. The main area of thie NSWC 

contains approximately 2,500 acres. The Stump Neck Annex consists of slightly less than 1,000 a.dditional 

acres located approximately 25 miles southwest of Washington, DC, in the northwestern section of Charles 

County, Maryland. The main area of the NSWC is located on a peninsula bounded by the Potomac River 

to the northwest and Mattawoman Creek to the south and southeast. As shown on Figure l-l, Installation 

Restoration Site 8 (Site 8) is located in the central portion of the main area of Indian Head NSWC; water 

from Site 8 discharges into Mattawoman Creek. Magazine No. 606 is located approximately 1,000 feet 

northeast of Site 8. 

Site 8 - Nitroglycerin Plant Office consists of the following: Building 766 - Former Nitroglycerin Plant Office 

Laboratory, a 3-inch drain pipe from Building 766 to a manhole (Manhole A), concrete pipe that conveys 

water from Manhole A under railroad tracks to a stream, approximately 1,300 feet of stream, and a tidal 

pond/marsh area. The tidal pond/marsh area is approximately 700 feet long and 200 feet wide; it includes 

both a marsh and open water area. The tidal pond outlets through a culvert under Noble Road and into 

Mattawoman Creek. The area of excavation at Site 8 will be the Upper Section of Stream. 

Magazine No. 606 is located approximately 1,000 feet from Site 8. It is a concrete structure approximately 

100 feet long, 50 feet wide, and 20 feet high. The front of Magazine No. 606 is a vertical concrete wall. The 

back and sides of the structure are covered with a soil cover that has 2H:lV (horizontal to vertical) side 

slopes. The area of work at Magazine No. 606 will be the back part of the soil cover. 

R-06-93-7 l-l 



FIGURE l-l 
SITE LOCATION MAP ./?kHALLIBURTON NUS 

INSTALLATION RESTORATION PROGRAM 
SITE 8 - NITROGLYCERIN PLANT OFFICE 

wyy:,? Environmental Corporation 

Source: 7.5 Minute USGS Ouad Indian Head. MD-VA 1966 Photo Revised 1978 
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1.1 GENERAL PROJECT DESCRIPTION 

The Upper Section of Stream is approximately 300 feet long. It begins at the pool located at the outlet of 

the pipe under the railroad tracks and extends in a southerly direction generally to the railroad tracks. The 

Upper Section of Stream flows through a moderately vegetated wooded area and drops approximately 6 feet 

in elevation. The stream bed varies from 1 to 2 feet wide and has steep overbanks. 

The primary objectives of the proposed removal action are to remove mercury-contaminated sediment/soil 

from the Upper Section of Stream, place the removed sediment/soil from the Upper Section of Stream within 

the soil cover of Magazine No. 606, and then restore and revegetate the Upper Section of Stream and 

Magazine No. 606. 

The removal action will consist of controlling water flow during construction, general site preparation work, 

excavation of mercury-contaminated sediment/soil, placement and disposal of the contaiminated 

sediment/soil in the soil cover of Magazine No. 606, and restoration of all disturbed areas. The estimated 

construction period is expected to be approximately 2 weeks. 

1.2 SEQUENCE OF CONSTRUCTION 

The time to perform the required construction activities is estimated to be approximately 2 weeks. The 

major construction activities are as follows: 

l Step 1 - Install Water Diversion and Erosion and Sediment Control Devices. 

The major stream diversion system (pump from Manhole A), tributary pumping system, silt 

fencing, sediment basin dike, and rock construction entrance will be installed. 

0 Step 2 - Site Preparation. 

During this task the contractor will construct an access road into the construction sites, 

perform clearing and grubbing at Site 8, remove topsoil from the area to be disturbed at 

Magazine No. 606, and excavate and stockpile the existing soil cover at Magazine No. 606 

to make room for the excavated contaminated sediment/soil. 

R-06-93-7 l-3 



l Step 3 - Excavate Contamination Sediment/Soil. 

The mercury-contaminated soil from Site 8 will be excavated and securely placed in the soil 

cover of Magazine No. 606. Confirmatory sampling will be performed to determine and 

verify that the mercury-contaminated sediment/soil has been removed. 

0 Step 4 - Reconstruct Stream Channel and Cover the Contaminated Sediment/Soil. 

The stream channel at Site 8 will be regraded and reconstructed with a combination of 

Gabion, riprap, and vegetated channels. The contaminated sediment/soil at Magazine 

No. 606 will be covered with a clay cap, soil cover, and topsoil. 

0 Step 6 - Revegetate Disturbed Areas 

All areas disturbed by construction activities and not covered with riprap will be graded to 

drain and seeded. 

0 Step 6 - Remove Water Diversion and Erosion and Sediment Control Devices 

After construction activities are completed, the water diversion and erosion and sediment 

control devices will be removed and corresponding disturbed area revegetated. 

R-06-93-7 l-4 
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2.0 ANALYSIS 

Technical Release 55 (TR-55) Procedures were used to calculate storm runoff volumes and peak rates of 

discharge for the 24-hour - 2-, lo-, and loo-year storm events. 

Runoff is determined primarily by the amount of precipitation and by infiltration characteristics related to 

soil type, soil moisture, antecedent rainfall, cover type, amount of impervious surfaces, and surface 

retention. Travel time is determined primarily by slope, length of flow path, depth of flow, and roughness 

of flow surface. Peak discharges are based on the relationship of these parameters and on the ,total 

drainage area of the watershed being considered. 

Erosion and sediment control related construction drawings are provided separately. 

Hydrological and hydraulic calculations for this project are presented in Appendix A of this report. 

R-06-93-7 2-l 



3.0 CONCLUSIONS 

The entire project will disturb a relatively small area (0.25 acres at Site 8 and 0.25 acres at Magazine 

No. 606) and occur in a short time period approximately 2 weeks). Silt fence or sediment basins will be 

installed downgradient of all disturbed areas. In addition, where appropriate, steps will be implemented to 

divert runoff around the disturbed areas during construction. This diversion will cause a subsequent 

reduction in the erosion and sediment control potential. 

R-06-93-7 3-1 
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Worksheet 2: Runoff curve number and runoff 
>9/& 3/ ,i a r 28 if 

1. Runoff curve number (CN) 

Soil name 
and 

Cover description Area 

hydrologic 
group I 

(cover type, treatment, and r\I 
hydrologic condition; I-T. A 

m 
I 

Product 
Of 

CN x area 
U 

i Oacres 
hl Omi2 I percent impervious; al N 

unconnected/connected impervious I I ;: 
. 

bn 
(appendix A) 

I 
area ratio) - 

I I 20 /760- 

j f. 
30 27w- 

I 

2 Use only one CN source per line. Totals = ] 100 

total product 
CN (weighted) = total area Use CN = 

; 

2. Runoff 

Frequency . . . . . . . ..*..-....*....*....... yr 

Rainfall, P (24-hour) . . . . . . . ..**...*... in 

Runoff, Q .e........e..........e........ in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

, 

. 

- 

D-2 (210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 3: Time of concentration (Tc) or travel time (Tt) ..Y’*P A o&Q - 

Cfrcle one: w Developed +zik+wQ~~~ Y .J-/w?&F.+~ -9, .ugfifW~ 

Circle one: [,Tc 
2 

T, through subarea 

NOTES: Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

1. 

2. 

3. 

4. 

5. 

6. 

Surface description (table 3-l) . . . ...**.*.- 

Manning's roughness coeff., n (table 3-1) +* 

Flow length, L (total L I300 ft) ....s....O ft 

Two-yr 24-hr rainfall, P2 ...mO.......ae.... in 

Land slope, s . . . . . . ..m...........s...e..... ftlft 

T, = 0.007 (nL)O08 
0.5 so.4 Compute Tt ..-..- hr 

p2 

Shallow concentrated flow Segment ID 
.., 

7. Surface description (paved or unpaved) . . . . . 

8. Flow length, L . . . . . . . . ..*..*.0..0...-...... ft 

9. Watercourse slope, s ...OI.~~....~.......... ftlft 

10. Average velocity, V (figure 3-l) . . . . . ..-... ft/s 

11. T, 
L 

=3600 Compute Tt . . . . . . hr 

Channel flow Segment ID 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

Cross sectional flow area, a . . ..-.........* ft2 

Wetted perimeter, pw .*.e.......e...e.....-. ft 

Hydraulic radius, r = f Compute r .e..e.o ft 
W 

Channel slope, s a.......*e.....*e..e...*.e* ft/ft 

Manning's roughness coeff., n ......ae....O* 

v = 1.49 r213 s112 
n Compute V . . . . ..- ft/s 

Flow length, L . ..0.......*.**....0...*..... ft I 
= 

Tt 
L 

=3600 Compute Tt hr + . . . . . . 

Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) ..i...* hr 

(ZlO-VI-TR-55, Second Ed., June 1986) D-3 



Worksheet 4: Graphical Peak Discharge method 

Circle one: B Developed 

1. Data: 

Drainage area . . . . . . . . . . *m = D.028 mi2 (acres/640) 

Runoff curve number . . . . CN =6/ ( From worksheet 2) 

Time of concentration . . T, = 0, '77 hr'(From worksheet 3) 

Rainfall distribution type = _ 7/ (I, IA, @ III) fifl &%'@fldA A 

Pond and swamp areas spread 
throughout watershed . . . . . . = - -- percent of Am (--- acres or mi2 covered) 

2. Frequency ............................... 

3. Rainfall, P (2G-hour) ................... 

4. Initial abstraction, I 
(Use CN with table 4-l:) 

. . . . . . . . . . . . . . . . . 
--~ _ k_ 

Compute Ii/P . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6. Unit peak discharge, q, . . . . . . . . . . . . . . . . . 
(Use Tc and Is/P with exhibit 4-n) 

7. 

8. 

9. 

Runoff, Q . . . . . . . . . . . . ..e................ 
(From worksheet 2). 

Pond and swamp adjustment factor, F . . . . 
(Use percent pond and swamp area ' 
with table 4-2. Factor is 1.0 for 
zero percent pond and swamp area.) 

Peak discharge, 
qP 

. . . ..*.*..**.......... 

Where qp = quA,QF,) 

yr 

in 

in 
. 

csmlin 

in 

. 

, -I D-4 (210-VI-TR-55, Second Ed., June 1986) 
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Worksheet 2: Runoff curve number and runoff ,a?y3~ da8 

1. Runoff curve number (CN) 

Soil name 
and 

hydrologic 
group 

(appendix A) 

Cover description 

(cover type, treatment, and 
hydrologic condition; 

percent impervious; 
unconnected/connected impervious 

area ratio) 

I I 

I Use only one CN source per line. Totals = 

Area Product 
of 

CN x area 
Ciacres 
q mi2 
lg% 

23 12093 

total product CN (weighted) = total area *‘-ss 83,55 = - = 
/a0 

Use CN = 
; 

2. Runoff 

Frequency . . ..O...e.....O.....q.....e..e yr 

Rainfall, P (24-hour) ..*............-.. in 

Runoff, Q . . . . . . . . . . . . . . . . . . . . . ...*..... In 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

D-2 (ZlO-VI-TR-55, Second Ed., June 1986) 
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Worksheet 3: Time of concentration (Tc) or travel time (Ttl &ye. /GfJ$ 

Circle one: 

Tt through subarea 

NOTES : Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

1. Surface description (table 3-l) . . . . . . . . . . . . 

2. Manning's roughness coeff., n (table 3-l) . . 

3. Flow length, L (total L( 300 ft) e.....*... ft 

4. Two-yr 24-hr rainfall, P2 . . . . . . . . . . . . . . . . . . in 

5. Land slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a ftift 

6. Tt= 0.007 (nL)Oo8 
0.5 so.4 

Compute Tt . . . ..D hr 

p2 

Shallow concentrated flow Segment ID 

7. Surface description (paved or unpaved) . . . . . 

8. Flow length, L ..*.L...e....a..a.e.......... ft 

9. Watercourse slope, s . . . ..*.*...**.......... ft/ft 

IO. Average velocity, V (figure 3-1) . ..**..s..* ft/s 

11. T, = L_ 3600 v Compute Tt ..e... hr 

Channel flow Segment ID 

12. Cross sectional flow area, a .............Om ft2 

13. Wetted perimeter, p, ........O.......O...... ft 

14. Hydraulic radius, r = $ Compute r . ..0..0 ft 
W 

15, Channel slope, s . . . . . . . . . . . ..e.m.....*..... ft/ft 

16, Manning's roughness coeff., n . . . . . . . . ...*.- 

1 49 r2’3 s112 17. v - l n Compute V . . . . . . . ft/s 

18. Flow length, L . . . . . . . . ..e......*.e........* ft 

L 
19. Tt=- 3600 V Compute Tt *...a. hr 

20. Watershed or subarea Tc or Tt (add Tt in steps 6, 1 1, and 19) ..<*... hr 

(210-VI-TR-55, Second Ed., June 1986) D-3 



Worksheet 4: Graphical Peak Discharge method life 15 0 Aab 

r,.Xl 

,- b. 

2. 
-1 

3. 

,~ I 
4. 

1. 

5. 

,..‘R 
6. 

/ ‘,‘i 
7. 

,. -,.j 

9. 

Data: 

Drainage area . . . . . . . . . . Am = 0,03?/ mi2 (acres/640) 

Runoff curve number ..*. CN = 84 ( From worksheet 2) 

Time of concentration . . T, = 0,8 / hr (From worksheet 3) 

Rainfall distribution type = /1 (I, IA, II, 111) fro- H+W'-~~~ &a' 7iC'-f' 

Pond and swamp areas spread 
throughout watershed . . . . . . = --- percent of Am (-- - acres or mi2 covered) 

Frequency ............................... 

Rainfall, P (2&hour) ................... 

Initial abstraction, Ia ................. 
(Use CN with table 4-l.) ___ 

Compute 1,/P . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Unit peak discharge, q, . . . . ..*.......... 
(Use T c and 1,/P with exhibit 4-x > 

Runoff, Q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
(Prom worksheet 2). 

Pond and swamp adjustment factor, F 
(Use percent pond and swamp area 

P 
. . . . 

with table 4-2. Factor is 1.0 for 
zero percent pond and swamp area.) 

Peak discharge, q 
P 

. . ..a................. 

Where qp = quAmQFp> 

inI3.yJI] 

/ “.. 

D-4 (210-VI-TR-55, Second Ed., June 1986) 
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Table 34 

c - 

DETERMINING m n” FOR 

RIPRAP LINED CHANNEL 

USING DEPTH OF FLOW 

” =. L21.6 log10 y/%0) + 14.01 
(y = depth of flow) 

Depth of flow (ft) 



TABLR.4.7c Maximum Permissible Velocities for 
Rock Lined Channels and Riprap I 

NSA No. I 
Graded Rock Size (In.1 1 Permissible 

Max. 1 D5* 1 Min. velocity fps* I 
I R-l I 1.5 1 .75 1~0.8 1 2.5 I 

1 R-2.,9 1 3 1 1.50 1 1 1 4.5 I&TYPE 13 

I R-3 1 6 1 3 1 2 1 .6.5 I 
I R-4 I 12 I 6 I 3 I 9.0 .V’ 

IL& rYPF fi 

I R-5 I 18 1 9. 1 5 1 11.5 
I 

I R-6 I 24 I 12 I 7 I 13.0 I 
I R-7 1 30 1 15 1 12 1 14.5 

I 

* Permissible velocities based on rock at 165 lbs. per cubic 
foot. Adjust velocities for other rock weights used. See 
Figure 4.6 

I TABLE 4.7d Maximum Permissible Velocities for 
Reno Mattress and Gabions I 

I Thickness 
Type I n I inches I Rock fill Permissible* 

Gradation-in. I Velocity-fps I 
I.025 1 6 

Reno 
1 3-6 1 13.5 -1 

Mattress I ,025 I 9 I 3-6 1 16.0 -1 

I.025 1 12 1 4-6 1 18.0 -I* 

I Gabion : I .027 I 18 + I 5-g I 22.0 -1 

* Permissible velocities may be increased by the introduction of 
sand mastic grout. Refer to manufacturers 
recommendations/specifications for permissible velocities. 

Page 4. 27 



TabIe 28 Stone Size 

* This classification is to be used on the inside face of stone outlets and check dams. 

** This classification is to be used when ever rip-rap is required. The State Highway Administration 
designation for this stone is placed rip-rap for sediment control. 

-. 
NOTE: Recycled concrete equivalent may be substituted for all stone classifications. Recycled 
concrete equivalent shall be concrete broken into the sizes meeting the appropriate classification, 
shall contain no steel reinforcement, and shall have a density of 150 pounds per cubic foot. 

Stone For Gabion Baskets 
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24.0 MATERIALS SPECIFICATIONS 

Table 27 Geotextile Fabrics 

APPARENT GRAB TENSILE BURST STRENGTH 
CLASS OPENING SIZE STRENGTH PSI. MIN. 

MM. MAX. LB. MIN. 

A 0.30 250 500 

B 0.60 200 320 

C 0.30 200 320 

D 0.60 90 145 

E 0.30 90 145 

F (SILT FENCE) 0.40-0.80* 90 190 

* US Std Sieve CW-02215 

The properties shall be determined in accordance with the following procedures: 

-Apparent opening size MSMT 323 

-Grab tensile strength ASTM D 1682: 4x8” specimen, 1x2” clamps, 12”/min. strain rate in both 
principal directions of geotextile fabric. 

-Burst strength ASTM D 3786 

The fabric shall be inert to commonly encountered chemicals and hydrocarbons, and will be rot and, mildew 
resistant. It shall be manufactured from fibers consisting of long chain synthetic polymers, and com!posed of 
a minimum of 85% by weight of polyolephins, polyesters, or polyamides. The geotextile fabric shail resist 
deterioration from ultraviolet exposure. 

In addition, Classes A through E shall have a 0.01 cm./sec. minimum permeability when tested in accordance 
with MSMT 507, and an apparent minimum elongation of 20 percent (20%) when tested in accordance with 
the grab tensile strength requirements listed above. 

Silt Fence 
Class F geotextile fabrics for silt fence shall have a 50 lb./in. minimum tensile strength and a 20 lb./in. 
minimum tensile modules when tested in accordance with MSMT 509. The material shall also have a 0.3 
gal.K2/min. flow rate and seventy-five percent (75 %) minimum filtering efficiency when tested in accordance 
with MSMT 322. 

Geotextile fabrics used in the construction of silt fence shall resist deterioration from ultraviolet exposure. 
The fabric shall contain sufficient amounts of ultraviolet ray inhibitors and stabilizers to provide a minimum 
of 12 months of expected usable construction life at a temperature range of 0 to 120 degrees F. 
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1. ikscripticn 

This work shall consist of protecting slopes and channels 
frm l roslcn with coverings of st0-q In accordane. with the 
plans and spacifications shorn on this drawing. 

II. Material Soeciflcations 

1. Bedding: 

A. Bank run gravel Shall meet the fOl IWing 
r*quir-tt: 

0 *abasad on bankfull uf@cal~ 

CROSS SECTjON 

SlifNG RIPRAP PER STREAM VELOWV 

U.S. Standard 

S less thn” SCIVC SI?C 

loo 2 I/Z In 
85 - 100 I in 

60 - 100 l/2 in 

55 - 70 NO. 10 

20 - 50 No. 40 
3 - 20 NO. 200 

8. Geotextllr filter faDriC Shall met the fOltO-ing 
raquIrments: 

Tensi Ia strengtn 
Burst Strengtn 
Puncture Strengtn 
PermeaD i I i ty 
Elongation at Failure 
Mlnirnum Lap Length 

2. Riprsp: 

200 IbS. 
350 IDS. 

70 tbs. 
.02 cm/se-c 
SOS 
2b in 

The maxirum weight of stone shal I be based UpOn the 
Dankfull ftrem channel velocitv. using the given 
mart. The gradation of the stone shal l De a5 
Indicated. 

fcnstructlon Reauireme+s 

1. The contracror shai I install ail sedi-en* ma er:sicn 
ccntrol devices as * first orqh- Of 2usiness. 

2. Prciiisions must Da msde t0 3ncncr the ‘iDrc0 at ‘be 
stream bed SC 3s to ~roviac Dratecticn cgai-.st u*&*- 
mining. If this cannot Da aCC3mDIiS?.ec by ertML!ing 7% 
toa trench as indicatel in Cross Secti0n. s* alterna- 
tive method of prote:tion must reCCtve? priX *r;tten 
approval of tne Aoninisfration. 

3. Excaration for riprs0 shatl De aada ;n re3SClCOlY ClOse 
cOnf3rmity with the existlng sirean s Xe WC Dec. 

60tMm velocfty 

in fthc 

waart-cwn 

RIPRAP GRADATION 
sue 

3.Jzz2 2cs2z. 

4. A fllter bedding is required under all riDraD. Bedd I ng 
material shal I consist of either a Dank run gravel OT a 
geotextlle filter tabric meeting the specifications Of 
II. 18 above. 

5. The placement of riprap shall begin with the too. ihe 

larger stones shall be blaced In the toe and alOng *he 
outside edges of the I imits of the slope and Channel . 
protection. The riprap shall be placed with suitable 
equipment in such a manner as t0 produce a reasonably 
graced mass of stones rlth zero drop height. The 
placing of stones that causa extensive Segregation is 
not al lowed. 

6. Any excavation voiCs existing *long the cdqcs of the 
completed slope an6 channel protection shal? be 
backfilled. 

7. All disturbed areas Shall be permanently stabilized in 
3cCOrOance rith an aDproved sediment and erosion contra 
plan. 

VATER RESOURCES 

ADhllN6TAATlON RipraP 
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