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1 .O INTRODUCTION 

HaItiburton NUS Corporation has prepared this report in response to unilateral Contract Task Order 

(CTO) 191, under Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract Number 

N62472-90-D-1298. CT0 191 requests that Hallibutton NUS prepare remedial design documents to support 

a removal action at MCAS Cherry Point, North Carolina. The removal action is being performed as a 

CERCIA time-critical removal action in order to remove the immediate threat of exposure in the unsecured 

area of Operable Unit 1, Slte 16. In order to meet this goal asbestos containing material, debris, and TPH, 

asbestos, and lead contaminated soil are being removed for treatment/disposal. Other contaminants 

identified during the predesign investigation (pesticides, metals, and semi-volatiles) will be addressed during 

continuing RI/FS activiiies at Operable Unit 1. 

1.1 BACKGROUND AND OBJECTIVE 

This design is aimed at the remediation of the debris piles at Operable Unit 1 (OU-1), Site 16 at Marine 

Corps Air Station (MCAS) Cherry Point, North Carolina. The site is described below. 

Site 16 is located on East Prong Slocum Creek adjacent to Sandy Branch near the southern boundary of 

the Cherry Point Facility. The site consists of approximately 20 acres, which were associated with landfilling 

activities between 1946 and 1948. 

Several debris piles are located in an area on the southern portion of Site 16, adjacent to an unnamed 

tributary to Slocum Creek. This area was used as a scrap yard and disposal area for an unknown period 

of time and currently has numerous debris piles, tanks, empty storage vessels and other construction debris 

scattered across its surface. 

1.2 PRE-DESIGN INVESTIGATION RESULTS 

Prior to the start of design activities, Hallibutton NUS performed a predesign investigation to determine the 

presence of contaminants at the site. All work was performed in accordance with the Work Plan developed 

of these activities. During the performance of the investigation 23 soil samples were collected for full 

analyses (TAL, TCL, and TPH), and 6 soil and 21 debris samples were taken for asbestos analyses. All soil 

samples were biased towards areas of staining, visible asbestos, stressed vegetation, drainage areas 

downstream of piles or vessels, or directly underneath piles or vessels. Asbestos containing material 
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samples were collected from each distinct area on the site, with samples of all different materials (i.e., 

insulation, mastic, covering) being included. WNf 

A summary of the analytical results is included as Appendix A. The locations of the samples is shown on 

Drawing C-l. 
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2.0 DESCRIPTION 

The removal action for the OU-1, Site 16, Debris Piles is being performed to eliminate the risk to humans 

and the environment, which is posed by the asbestos containing material that is present in both the debris 

and the soils at the site. In addition, soils that are contaminated with TPH above calculated levels will be 

removed in accordance with the State of North Carolina regulations. The approximate area of Site 16, 

including maintenance operations, is 3.5 acres. The approximate area to be disturbed is 1.5 acres. 

The actions that will be taken to accomplish the removal action include site preparation, construction of 

access roads and support facilities, excavation of debris and contaminated soils, landfilling of debris and 

asbestos and lead contaminated soil, treatment of TPH contaminated soil, and site restoration. These tasks 

are described in further detail below. 

SITE PREPARATION 

Site preparation will start with the mobilization of equipment and trailers that are necessary for the 

performance of work. Once the equipment is onsite, silt fencing will be installed along the down gradient 

perimeter of the areas to be disturbed. Sedimentation curtains will be placed in the creek due to the close 

proximity of the site to the creek. Clearing and grubbing of support zone and road ways will be performed, 

and in the area between piles 1 and 2 where soil is contaminated by asbestos, the contaminated soils will 

be excavated and staged for later disposal. The resulting areas will then be rough graded and proof-rolled 

in preparation for construction of the access roads. 

The contaminated materials resulting from site preparation may be disposed of immediately upon their 

generation. However, in anticipation of the absence of needed equipment during the initial stage of work, 

the Contractor will have the option of staging the soil. Staging may be performed in appropriate containers 

(drums, covered roll-offs, etc.) or stockpiled. Stockpiles will be placed on impermeable materials (plastic 

sheeting), bermed to prevent run-off of storm water, and covered to prevent erosion. 

Following surfacing of the support zone, as described in section 2.2 below, office and decontamination 

trailers will be placed and secured, and temporary utilities will be installed. At the direction of MCAS Cherry 

Point, the Contractor must run the electric and phone service to their trailer and the Navy will provide the 

metering for these utilities. In addition, water and sanitary facilities must be supplied by the Contractor. 
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The last item under site preparation is the construction of equipment decontamination facilities to ensure 

that no contamination is released from the work areas. The Air Station will permit disposal of the 

decontamination water. Disposal must be coordinated with utilities and may be made easier lf discharge 

is done off-peak hours. The total toxic organics in the water must be below 280 pg/L and any levels above 

that will require pre-treatment. 

During the performance of work, only those involved with the removal action will be allowed access. MCAS 

Cherry Point will coordinate with maintenance to move the materials they may need during the performance 

of the work. Any materials remaining in the area may be relocated by the Contractor as necessary to 

improve movement within the defined work area. 

The roads, support zones, and decontamination facilities are shown on Figure C-2. 

2.2 CONSTRUCTION OF ACCESS ROADS 

Two classes of roads will be constructed for the performance of the removal action. The first is an improved 

dirt road that is to be used to access piles 3 through 6 and the southern TPH area. This road type is 

selected due to adequate soil conditions in the eastern portion of the site and the limited volume of material 

to be removed from the remaining piles. Following grading and proof-rolling as described in section 2.1, 

above the roads will be ready for use. 

The second class of road will be a graveled road, which will be used to access piles 1 and 2, and the tanks 

just south of these piles. Following grading and proof-rolling as described in Section 2.1 above, an 8-02 

geofabric will be laid on the prepared subase, with an 18-inch overlap at all seams, then 6-inches of 

AASHTO No. 57 crushed stone will be placed and compacted. This treatment will also be provided for the 

western support area. 

With Navy concurrence, spur roads may be constructed for pile access. 

2.3 DEBRIS AND CONTAMINATED SOILS 

Although preliminary risk calculations were included in the draft version of this document, the decision has 

since been made to remove them and all references from the document. Removal of soils for the interim 

removal action was based on published standards and guidelines for contaminants in soils. This results in 

removal at 12 locations for TPH, asbestos, or lead. To ensure that levels of contaminants remaining in the 

soils following the interim removal action were within reasonable levels, preliminary risk levels were 
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calculated using the U.S. EPA, Region III, risk-based concentration memo (dated November 8, 1994) for 

ingestion and U.S. EPA, Region IV, guidance for dermal exposure. The results of this assessment indicate 

that the significant risks have been removed and the need for additional action at the site can be assessed 

during the RI/FS for Operable Unit 1. 

PCBs were detected in 8 samples ranging in concentration from 0.078 to 0.49 ppm. Current action levels 

in non-industrial areas at MCAS Cherry Point are 1 ppm for remediation, therefore PCBs are not being 

considered as a driver for the removal action. The metals that were detected at the site are below the 

background levels at MCAS Cherry Point, except in the cases of lead and magnesium. The lead is present 

at 10 locations (concentrations of 163 to 1 ,110 ppm) at levels above background (141 ppm), 4 of which are 

above the 400 ppm screening level for lead recommended by OSWER directive No. 9355.4-12. While not 

directly applicable for this site (the directive is based on the IUBK model, children age OS), the level will be 

used. This results in the cleanup of one additional area around SO-12. 

Asbestos was detected at levels above the regulatory level of 1 percent in 3 of the soil samples and 13 of 

the debris samples. Due to its presence above the regulatory level, asbestos is considered a driver in this 

removal action. 

TPHs were detected in 3 locations above the preliminary calculated action levels (10 ppm for gas, 40 ppm 

for diesel, and 250 ppm for oil and grease). Due to its presence above the regulatory level, TPH is 

considered a driver in this removal action. 

Materials of concern at the site include approximately 492 cubic yards of demolition debris, 410 cubic yards 

of asbestos contaminated debris, 271 cubic yards of asbestos contaminated soils, 591 cubic yards of TPH 

contaminated soil (of which 52 cubic yards is assumed to also contain asbestos) and 69 cubic yards of lead- 

contaminated soil. 

The contents of the piles consists mostly of metal, concrete, and asbestos pipes. Specifically, Pile 1 

contains scrap metal, metal antenna section, concrete pipes, and asbestos pipes. Pile 2 contains trash, 

tires, metal antenna section, lumber, precast concrete beams, bituminous material, and asbestos pipes. 

Pile 3 contains asbestos pipes. Pile 4 contains buried corrugated metal and concrete pipe and asbestos 

pipes. Pile 5 contains asbestos pipes and scrap metal. Pile 6 contains concrete pipes, concrete debris, 

rebar, and corrugated metal pipe. 

The total volume of debris was calculated using the areal extent of the six piles and half of the difference 

between the top and base of the piles. The volume of asbestos and demolition debris was determined by 
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multiplying the pile volumes with a percentage containing asbestos. The percentage was derived from site 

walk throughs and analytical information. 

The volumes of asbestos contaminated soil were calculated by assuming a 25foot affected boundary around 

the piles that had contaminated soil samples, and assuming that only the upper 3-inches of soil will be 

affected. The TPH contaminated soil volumes are based on preliminary action levels of 10 ppm for gasoline, 

40 ppm for diesel, and 250 ppm for oil and grease. In this case three locations are affected and assume 

aerial extents are assumed as 50-foot by 50-foot squares centered on the sample location. The 

contamination is expected to be l-foot deep. The lead contaminated soil volumes are based on an action 

level of 400 ppm. The result is one area (SB12) which is assumed to have an aerial extent of 50-feet by 

50-feet with a depth of l-foot. 

The location and type of contamination and/or materials is shown on Drawing C-l. A summary of data 

results is included as Appendix A. A summary of asbestos disposal facilities is contained in Appendix D. 

2.3.1 Excavation of Debris and Soils 

Excavation of debris and contaminated soils will be performed in a manner that minimizes the generation 

of additional waste and fugitive dust. During the excavation and handling of asbestos containing materfals 

techniques such as wetting or encapsulation will be employed to eliminate the migration of asbestos fibers 

and air sampling will be performed to determine the effectiveness of the methods. 

Following completion of contaminated soil excavation at each area, the Contractor will collect verification 

samples for analysis. Excavation and treatment/disposal of soils will be performed to the limits indicated 

on the drawings. Excavation will not be performed below the groundwater surface. No dewatering will be 

necessary as the scheduling of the work during dry periods will minimize the potential for site flooding. No 

excavation will be performed outside the original limits unless specifically approved by the Navy Technical 

Representative. 

2.3.2 Disposal of Debris and Soils 

Following excavation of each of the types of materials, they will be loaded into DOT approved containers 

for transportation to the intended treatment/disposal facilities. Disposal of the materials will be as follows: 

. Demolition Debris - Dispose of at landfill located at MCAS Cherry Point. 
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Asbestos Debris - Dispose of at an approved, permitted offsite landfill. 

Asbestos Soil - Dispose of at an approved, permitted off&e landfill. 

TPH Soil - Dispose of at an approved, permitted offsite treatment facility. 

Lead Soil - Dispose of at an approved, permltted, offsite landfill. 

Multiple Contaminant Soil - Dispose of at an approved, permitted, offsite treatment/disposal 

facility. 

Scrap Tanks - Dispose of at an approved offsite facility. 

Where materials are to be treated/disposed offsite, all applicable local, State, and Federal regulations 

regarding handling will be followed. These include, but are not be limited to: waste manifesting (hazardous 

and asbestos) and North Carolina DOT requirements. 

The scrap tanks will be reduced to manageable pieces of a size acceptable to DRMO. Currently the 

accepted size is no larger than lo-feet by lo-feet. 

A summary of landfills that accept asbestos contaminated soil and debris is included in Appendix D. 

2.3.3 Treatment and Disposal of TPH Contaminated Soil 

In accordance with the State of North Carolina regulations regarding TPH contaminated soils, these materials 

may not be landfilled and require treatment. Two cost effective alternatives for the treatment of TPH 

contaminated soil currently exist (biological and thermal treatment). Soils contaminated with both TPH and 

asbestos may not be treated and will therefore be landfilled in a facility permitted to accept these 

contaminants. 

2.4 SITE RESTORATION 

At the completion of all excavation and disposal of the debris and soils, the site will be restored to a degree 

equal to the pre-construction site conditions. Necessary backfill will be taken from available borrow on the 

Air Station property. All roads and support zones will be removed and the material will be tested to certify 
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its reuse by MCAS Cherry Point. The areas will be regraded to reflect preconstruction grades, and the 

areas will be revegetated as discussed below. 

- 

Following certification (by testing for materials within contaminated areas), the material will be accepted by 

MCAS Cherry Point for reuse. Materials failing certification will be disposed of according to the type of 

contamination present. Backfill, where needed, will be borrowed from the Air Station property and will be 

certified clean by the Contractor. 

2.4.1 Wetlands 

The areas delineated as wetlands on the drawings will be replanted with species native to adjacent areas 

including trees, vines, and ground-cover. Currently identified species include cypress, maple, black and 

sweet gum, loblolly pine, wax myrtle, and buttonbush. Only containerized stock will be used due to the low 

survivability of roots. The expected planting schedule is 10 feet on center for trees and 6 feet on center for 

shrubs. The Contractor will provide fertilization and water as necessary during the first year to ensure a %I- 

percent viability of the plantings. All local, State, and Federal regulations regarding wetlands disturbance 

and restabilization will be followed. 

2.4.2 General 

All other areas disturbed during the work will be replanted with the grasses and/or trees native to adjacent 

areas. In areas where only grass is present hydro-seeding will be used and the Contractor will ensure the 

viability of the seeding through the maintenance of cover and watering. 

2.5 PLANNING DOCUMENTS 

Prior to the start of construction activities the Contractor will prepare and submit for acceptance a Work 

Plan, which will include a Quality Control Plan, a Sampling and Analysis Plan, and a Health and Safety Plan. 

Additional plans to be submitted, which may be included in the Work Plan to reduce repetition, are: 

Asbestos Hazard Abatement Plan and Excavation and Material Handling Plan. 

2.5.1 Qualitv Control Plan 

The Contractor will prepare a Quality Control Plan, which details procedures to be used and personnel 

responsible for the maintenance of project quality, documentation procedures, a list of subcontractors, and w  
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a list of definable features of the work. This document will be used to maintain quality, in accordance with 

the specifications, throughout the duration of the removal action. 

Proof of the certification/accreditation of workers removing asbestos will be provided. 

2.5.2 Sampling and Analysis Plan 

The Contractor will prepare a Sampling and Analysis Plan that describes the sampling and analysis activities 

required for the performance of work. Portions of this plan pertaining to asbestos activiiies will be prepared 

by accredited asbestos personnel as required by the North Carolina Asbestos Hazard Management Program. 

2.5.3 Health and Safety Plan 

The Contractor will prepare a Health and Safety Plan in accordance with the applicable local, State, and 

Federal regulations and standards, which include, but are not limited to, 29 CFR 1910 (Occupational Safety 

and Health Standards), 29 CFR 1926 (Safety and Health Regulations for Construction), COE EM385-l-l 

(Corps of Engineers 1992 Safety and Health Requirements Manual), and NIOSH 85-115 (1985 Occupational 

Safety and Health Guidance Manual for Hazardous Waste Site Activities). 

2.5.4 Asbestos Abatement Hazard Plan 

The Contractor will prepare an Asbestos Abatement Hazard Plan that details the methods used to remove 

the asbestos-contaminated material, work zones, protective methods, decontamination, and air sampling. 

In addition, names of disposal facilities and proof of permit compliance will be included. This plan will be 

prepared by accredited asbestos personnel as required by the North Carolina Asbestos Hazard Management 

Program. 

2.5.5 Excavation and Material Handling Plan 

The Contractor will prepare an Excavation and Material Handling Plan that describes work methods and 

sequencing, equipment, and fill sources. In addition, names of disposal facilities and proof of permit 

compliance will be included. 
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2.6 NAVY RESPONSIBIUTIES 

Prior to the start of construction the Navy will address issues related to permits, erosion and sedimentation 

control, and stormwater management. 

2.6.1 Permits 

Permits that have been identified for the removal action are included in the Table 2-l. The applicability of 

each permit and the issuing agency have been provided. 

2.6.2 Erosion and Sedimentation Control 

Since the area to be disturbed is greater than one acre, an Erosion and Sediment Control Plan has been 

prepared by Halliburton NUS for project activities at MCAS Cherry Point for the removal action. The Erosion 

and Sediment Control Plan will identify the site vicinity, the specific project location, site features (including 

streams and potential discharge points), the limtts of disturbance (including size, in acres, of disturbed 

areas), the erosion and sediment control measures (including design details and cross sections), wetlands 

areas, and restabilization measures (including revegetation specifications). Design for erosion and sediment 

control will be based on a lo-year, 24-hour storm event. This plan is required to be submitted by the Marine 

Corps to the State of North Carolina, Division of Land Resources, Land Quality Section. 

2.6.3 Stormwater Management Plan 

A Stormwater Management Plan or waiver is not expected to be needed for the removal action because no 

impervious surfaces are being constructed. However, the Erosion and Sediment Control Plan will be 

reviewed by the State’s Regional Office, Stormwater Division and at their request a plan or waiver may be 

necessary. 

2.7 CLOSEOUTREPORT 

Following completion of the work, the Contractor will prepare a Contractor’s Closeout Report that will detail 

the work performed at the site. Items included in the report are as follows: Introduction, summary, health 

and safety report, record documents, changes and modifications, photo log, field tests and analytical results, 

data validation, transportation and treatment, QC report, field screening methods and calibration, applicable 

figures, additional work items, and contaminants left for future consideration. 
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TABLE 2-1 

PROJECT PERMITS 
OPERABLE UNIT 1, SITE 16 

MCAS CHERRY POINT, NORTH CAROLINA 

Type of Project 

Asbestos Containing Material 
Removal Permit 

Type of Permit Issuing Agency Applicability Reason 

Removal Notification (Joint application State of NC. Asbestos Hazard Applicable Notification to the state of asbestos 
made on NCDEHNR Form 3763) Management Branch work to be performed. Allows review 

for accreditation of workers. 

Asbestos Abatement (Air Quality) - NESHAP Notification (Joint application State of N.C. Asbestos Hazard Applicable Notification to the state of asbestos 
NESHAP requirements made on NCDEHNR Form 3763). Management Branch work to be performed. 

Wetlands Nationwide 33 Army COE Applicable Required where hazardous materials 
removal is performed or ordered by a 
government agency. 

Wetlands 401/4&I Water Quality Certification 

Coastal Federal Consistency Determination 

N.C. Division of Environmental 
Management/Army COE 

N.C. Division of Coastal 
Management 

Applicable 

Applicable 

To review the effect of construction 
activities on water quality. 

To determine if the project is 
consistent with the North Carolina 
Coastal Management Program. 

Excavation and Filling in Estuarian State Dredge and Fill Permit State Division of Coastal Not Applicable Slocum Creek is not an estuarian 
Waters Management waterway. 

Construction requiring a Sediment Stormwater Certification State of NC. Not Applicable No impervious surfaces will be 
Control Plan constructed. 

Erosion and Sediment Control Plan required if over 1 acre State of NC. land Quality Section Applicable Required to identify measures to be 
used to mitigate erosion at the site. 

Construction resulting in NPDES Permit State of NC. Water Quality Section Not Applicable Disturbed area will not exceed 5 
stormwater discharge into streams acres. 



3.0 DESIGN DOCUMENTS 

The work described in Section 2.0 will be performed in accordance with design documents that will be 

submitted to the Navy as Final Design Documents. Following is a list of the specification sections and 

design drawings that have been developed: 

Specifications 

Division 01 

01010 

01561 

Division 02 

02050 

02081 

02082 

02102 

02222 

02950 

Drawings 

General Requirements 

General Paragraphs 

Erosion and Sediment Control 

Site Work 

Demolition and Removal 

Engineering Control of Asbestos Containing Materials 

Removal and Disposal of Storage Tanks 

Clearing and Grubbing 

Excavation, Removal, and Treatment of Contaminated Soil 

Mitigated Wetlands Area, Shrubs, Plants, and Grass 

Dwg. 1 - Title Sheet 

Dwg. 2 - Existing Site Conditions 

Dwg. 3 - Remedial Action Site Plan 

Dwg. 4 - Construction Details 

Dwg. 5 - Existing Wetlands and Plant Communities 

Dwg. 6 - Wetlands Restoration Plan 
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APPENDIX A 

DATA SUMMARY 
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Monday, December 12, 1994 
Attn: Mr. Steve Hughes 
Foster Plaza 7 661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Ref Number: WT945773 

POLARIZED LIGHT MICROSCOPY (PLM) 

Project: 4435/Cherry Point MCA5 

SAMPLE 

DP16-AS01 I 

LOCATlON 
SAMPLE 

APPEARANCE TREATMENT 

Tan / Teased 
Fibrous I 
Heterogeneous ~ 

ESTOS 
K WE x FIBROUS K NONFIBROUS 

25% Amoslte : 8% Cellulose 50% Other 
-8% Chrysotile ~ 2% Synthetic 

1 7% Glass 
! 

DPlG-AS-010 Black 
Fibrous 
Heterogeneous 

1 Teased ~ 28% Chrysotile j 15% Cellulose 
8% Synthetic 

49% Other 

I I I I I 

DP16-AS-02 I j Brown Teased 1 20% Chrysotile 10% Cellulose 65Oh Other 

I Fibrous I 
5Oh Synthetic 

j Heterogeneous / 
I- 

I I 1 

DPl6-AS-03 0 Black I None Detected 3% Cellulose 85% Other 

Fibrous 
1 Te- 

12% Glass 
Heterogeneous 

DP16-AS-04 Brown/Black / Teased/Crushed ; None Detected 1 60°h Cellulose 30°h Other 
Fibrous ~ 2% Glass 

j Heterogeneous 
I 

, 8O/6 Synthetic 

DP16-AS-05 I 
/ 

Tan / Teased 

Fibrous 
I 

Heterogeneous ~ 

None Detected j 35% Cellulose 50% Other 
8% Min. Wool 
7K Glass 

Comments: For all obviously heterogeneous samples easily separated into subsamples, and for layered samples, each component is analyzed separately. 
Also, ‘#t of Layers” refers to number of separable subsamples. 

Essie J. Spencer 
Analyst 

Laboratory 
Supervisor 



Halliburton NUS Corporation Monday, December 12, 1994 
Attn: Mr. Steve Hughes 
Foster Plaza 7 661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Ref Number: WT945773 

SAMPLE LOCATION 

===I--- 

POLARIZED LIGHT MICROSCOPY (PLM) I 

Project: 4435/Cherry Point MCAS 

SAMPLE iYONM@ESTOS 
APPEARANCE TREATMENT 96 TYPE 94 FBROUS K NONFIBROUS 

Black I Teased/Crushed I 15% Chrysotile ( 8% Cellulose 75% Other 

Fibrous 1 I ! 2% Synthetic 
Heterogeneous ) I I 

- 

DPWAS-07 0 

I I I 

/ Black ( Teased/Crushed / 10% Chrysotile 10% Cellulose 80% Other 

j Fibrous / ~ 20% Glass 
/ Heterogeneous I 

1 
I 

I / 

- / 

DP16-AS-08 I ~ Tan / Teased ! 

/ Fibrous 
I 

! 
None Detected I 35% Cellulose 80% Other ! / 

/ 5% Synthetic 
/ Heterogeneous I 

DP16-AS-09 0 j Black Teased 1 10% Chrysotile 8% Cellulose 72% Other 
I Fibrous 5% Synthetic 
1 Heterogeneous / I 1 5% Glass 
, 1 

DP16-AS-10 I j Tan i Teased 
Fibrous I 
Heterogeneous / 

None Detected i 10% Cellulose 70% Other 
20% Glass 

DPlG-AS-11 I Tan / Teased 
, 

Fibrous 
Heterogeneous i 

I None Detected ~ 25% Cellulose 67% Other 
8% Synthetic 

Comments: For all obviously heterogeneous samples easily separated into subsamples. and for layered samples, each component is analyzed separately 
Also, ‘W of Layers” refers to number of separable subsamples. 

Essie J. Spencer Laboratory 
Analyst Supervisor 



Halliburton NUS Corporation Monday, December 12, 1994 
Attn: Mr. Steve Hughes 
Foster Plaza 7 661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Ref Number: WT945773 

SAMPLE LOCATION 

~ POLARIZED LIGHT MICROSCOPY (PLM) 

Project: 4435/Cherry Point MCAS 

SAMPLE WNASBESTOS 
APPEARANCE TREATMENT 36 TYPE 56 FIBROUS X NONFIBROUS 

i Black ! Teased I None Detected 20% Cellulose 55% Other 

/ Fibrous 20% Glass 

Heterogeneous 1 i 5% Synthetic 

D~i6AS-13 l GUY I Teased 
Fibrous I 

j Heterogeneous / 

1 None Detected i 60°k Cellulose 32% Other 

I 
j 8% Min. Wool 

I I 
j I / 

DP16-AS-14 0 
. 

( Black ~ Teased 
! Fibrous 
i Heterogeneous i 

10% Chrysotiie 8% Cellulose 
I 5% Synthetic 

5% Glass 

72% Other 

DP16-AS-15 I j / Tan 1 Teased 
Fibrous 

i Heterogeneous 

/ 20% Amosite 6% Cellulose 
j 5% Chrysotile 2% Synthetic 

/ 5% Glass 

60% Other 

DP16-AS-16 I j Black ! Teased / 45% Chrysotile i 15% Cellulose 35% Other 
Fibrous ; 5% Synthetic 
Heterogeneous 

i 
I I I / 

DP16-AS-17 0 Black i Teased 
Fibrous I 
Heterogeneous 1 

20% Chrysotile / 6% Cellulose 65X Other 
1 2% Synthetic 

I 
: 5% Glass 

Comments: For all obviously heterogeneous samples easily separated into subsamples. and for layered samples. each component is analyzed separately. 
Also, ‘Y of Layers” refers to number of separable subsamptes. 



Halliburton NUS Corporation 
Attn: Mr. Steve Hughes 
Foster Plaza 7 661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Ref Number: WT945773 

SAMPLE LOCATION 

DP18-AS-18 I 

lim~.U uu 41so7o.MO1 w222dmo 
Monday, December 12, 1994 

.-POLARIZED LIGHT MICROSCOPY (PLM) 

Project: 4435/Cherry Point MCAS 

SAMPLE ASBESTOS ESTOS 

APPEARANCE TREATMENT 96 TYPE 36 FIBROUS % NONFIBROUS 

/ Tan 1 Teased 5% Chrysotile 8% Cellulose 50% Other 

i Fibrous I 30% Amosite 5% Glass 

/ Heterogeneous ( i 2% Synthetic 
I I I 

DP16AS-19 I j Tan ! Teased 5% Chrysotile 8% Cellulose 50% Other 

I Fibrous j 30% Amosite 5% Glass 
/ Heterogeneous I 2% Synthetic 

I 
I 

DP18-AS-20 0 I Black / Teased 70% Gther 

1 Fibrous 

/ 20% Chrysotile 

/ Heterogeneous 

, ;%% CeZe;;; 

DUP-112994- 
01 

Tan 

Fibrous 
Heterogeneous 

/ Teased None Detected 5% cellulose 85% Other 
, 10% Glass 

DUP-112994- 
02 

1 Black 1 Teased 
I Fibrous 

Heterogeneous ~ 

j 35% Chrysotile 
I 

1 10% Cellulose 
1 5% Synthetic 
I 
I 

50% Other 

Comments: For all obviously heterogeneous samples easily separated into subsamples, and for layered samples, each component is analyzed separately. 
Also, ‘Y# of Layers” refers to number of separable subsamples. 

Essie J. Spencer 
Analyst 

Laboratory 
Supervisor 



Attn: Mr. Steve Hughes 
Foster Plaza 7 661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Ref Number: Wr945948 

/ POLARIZED LIGHT MICROSCOPY (PLM) / 

Project: 4435/Cherry Point MCA5 

SAMPLE 
SAMPLE 

LOCATION APPEARANCE 7REA7mENT 54 TYPE K FBROUS 94 NONFBROUS 

-=maLnJ YbmamY. SJ CularlemnT -n -n 
8Ba8114660 SlPSW7Sl ZIG- 407.lm.om 

Halliburton NUS Corporation 

mmnt,m m-CA rsnrer 
3lSOOUlIO 4-1 

Thursday, December 15, 1994 

IPl6AS-26 / Black 

Fibrous 
Heterogeneous 

Teased 8% Chrysotile 10% Cellulose 
8% Synthetic 

2% Glass 

72% Other 

I  I  I  /  

)Pl6-AS-25 Black Teased 2% Amoslte 25% Cellulose 63% other 
Fibrous 0% Synthetic 
Heterogeneous 2% Glass 

)Pl6-AS-24 Black 
Fibrous 
Heterogeneous 

Teased 2% Chrysotile 
8% Amosite 

20% Cellulose 
10% Synthetic 
2% Glass 

58% Other 

DP16-AS-23 Black 
/ Fibrous 
) Heterogeneous 

Teased < 1% Chrysotile 
a 

25% Cellulose 
10% Synthetic 

5% Glass 

60% Other 

DPl6AS-22 Black 
Fibrous 
Heterogeneous 

Teased None De&cted 30% Cellulose 
10% Synthetic 
5% Glass 

55% Other 

DP16-AS-21 Black 
I Fibrous 

Heterogeneous 

Teased None Detected 30% Cellulose 
10% Synthetic 

5% Glass 

55% Other 

Comments: For all obviously heterogeneous samples easily separated into subsamples, and for layered samples, each component is analyzed separately. 
Also, V# of Layers” refers to number of separable subsamples. 

Essie J. Spencer 
Analyst 

Laboratory 
Supervisor 



Halliburton NUS Corporation Thursday, December 15, 1994 
Attn: Mr. Steve Hughes 
Foster Plaza 7 661 Andersen Drive Ref Number: W945948 
Pittsburgh, PA 15220-2745 

/ POLARIZED LIGHT MICROSCOPY (PLM) 

Project: 4435/Cherry Point MCAS 

SAMPLE LOCATION 
SAMPLE 

APPEARANCE TREAmENT n WE x FIBROUS 36 NONFIBROUS 

Black Teased None Detected 30% cellulose 55% Other 

Fibrous 10% Synthetic 
Heterogeneous 5% Glass 

:omments: For all obviously heterogeneous samples easily separated into subsamples, and for layered samples, each component is analyzed Separately. 
also, W of Layers” refers to number of separable subsamples. 

Essie J. Spencer 
Analyst 

Laboratory 
Supervisor 



cro191 
MCASCHERRYPOINT 
SlTE16DEBRlSPlLES 

CLIENT ID: 
LABORATORYID: 

SoGlm soo2-Goo1 sOG3-ooo1 s004-0001 SBG441cr2 sBo4Mu2 SOO5aJlJl SO4SG@M ulo7uxtl 
20761.02 20761.03 20761.04 20761.05 20761.06 DUP m761.07 M761.08 M761.09 

465OLIDs: 

TCLVOlATlLE55OI1sWdKG~ [ ZRQL MDL 

CHLOROMETHANE IO 1.9 
BROMOMETHANE 10 2.8 
VINYLCHLORIDE 10 1.9 
CHLOROETHANE 10 2.9 
METHYLENECHLORIDE 10 2.1 
ACETONE 10 3.7 
CARBONDISULRCIE 10 1.4 
l,l-iXHLOROETHENE 10 1.1 
1,lSICHLOROETHANE 10 1.6 
l,2-DlCHLOROETHENEtTOTAlJ 10 1.2 
CHLOROFORM 10 1.3 
1,2-DKfHLOROETHANE 10 2.8 
2WTANONE 10 3.9 
l,l,l-TRKHLOROETHANE 10 0.6 
CARBONTETRACHLORIDE 10 1.2 
BROMODICHLOROMETHANE 10 0.7 
1,2UlCHLOROPROPANE 10 1 
CIS-l,3-DlCHLOROPROPENE IO 1 
TRICHLOROETHENE IO 1.1 
DlBROMOCHLOROMEfHANE 10 1.4 
1,1,2-TRICHLOROETHANE 10 1.1 
BENZENE 10 1.2 
TRANS-l,3-DICHL0ROPROP6N 10 0.9 
BROMOFORM IO 2.5 
IMETHYL-2-PENWNONE 10 4 
2dEXANONE 10 4.8 
TETRACHLOROETHENE 10 1.3 
1,1,2,2-TETRACHLOROETHAN 10 1.7 
TOLUENE 10 0.9 
CHLOROBENZENE 10 0.8 
ETHYLBENZENE 10 2.6 
STYRENE 10 0.9 
XYLENEtTOTAU 10 1.7 

68 

15 u 
15 u 
15 u 
15 u 
29 
89 
IS u 
IS u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
IS u 
15 u 
15 u 
15 u 
11 J 
15 u 
15 u 
15 u 
15 u 

71 

14 u 
14 u 
14 u 
14 u 

3J 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
44 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

4J 
'14 u 
14 u 
14 u 
14 u 

79 

13 u 
13 u 
13 u 
13 u 

2J 
6J 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

4J 
13 u 
13 u 
13 u 
13 u 

79 

13 u 
13 u 
13 u 
13 u 

3J 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
f3 u 
13 u 
13 u 
13 u 
13 u 
13 u 
d3 u 

3J 
13 u 
93 u 
13 u 
13 u 

78 

13 u 
13 u 
13 u 
13 u 
80 
16 
13 u 
13 u 
43 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

7J 
13 u 
13 u 
13 u 
13 u 

70 

14 u 
14 u 
14 u 
14 u 
14 u 
19 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
44 u 
14 u 
14 u 
14 u 
94 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

77 

13 u 
13 u 
13 u 
13 u 
61 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
93 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
-I3 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
j3 u 

75 

13 u 
13 u 
13 u 
13 u 
21 
16 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
if u 
13 u 
13 u 
13 u 
13 u 
f3 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

44 

23 U 
23 U 
23 U 
23 U 
42 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 



CT0 191 

. MCAS CHERRY FDfNT 
SITE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORY IO: 

SOO7-aml 
DUP 

% SOLIDS: 

TCL volATll.E!3 soll.s uG/KGI ( 

CHLDRDMETHANE IO 1.9 
BRDMOMETHANE IO 2.8 
VINYL CHLORIDE IO 1.9 
CHLDRDETHANE IO 2.9 
METHYLENE CHLORIDE IO 2.1 
ACETONE IO 3.7 
CARBON Dlsul.FlDE IO 1.4 
l.l-DlCHLORDETHENE 1q 1.1 
1,1-D10110RcmHANE 10 1.6 
l,2-DlCHLORD6THENEtTOlAU IO 1.2 
cHLoRoFoRM 10 1.3 
1,2aCH10RD6THANE IO 2.6 
2amNoNE IO 3.9 
l,l,l-TRICHLDRDETHANE IO 0.6 
CARBON lETRAcHLoRIDE 10 1.2 
BROMOOKHLOROMElHANE IO 0.7 
7,2$KmmJPRDPANE IO 1 
as-l,34wwRoPRoPENE 10 1 
lRlcHLoRoEnmE IO 1.1 
DlBRDMOCHlOROMETHANE IO 1.4 
1,1,2-TRiCHLORDETHANE lo 1.1 
BENZENE IO 1.2 
TRANM,3-DKHLW?DPRDPEN IO 0.9 
BROMDFORM 10 2.5 
4-MElHYb2-PENTANDNE IO 4 
2-HExANoN6 IO 4.8 
IETRACHLORDElHENE 10 1.3 
1,1,2,2-lETRACHloRq6THAN 10 1.7 
TOUJENE IO 0.9 
CHWROBENZENE IO 0.8 
ETHYlBENZENE 10 2.6 
STYRENE IO 0.9 
XYLENE tlOTAU 10 1.7 

X01 MD1 

40 

2s u 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
2s u 
25 U 
25 U 
25 Lt. 
25 U 
25 U 
2s u 
25 U 
25 U 

SOO64OOl soo9-mn s01o.oooI SOllaOl s012#JOl so1 3-oODl 5014um SO15UKM 
20761.10 20761.11 20761.12 20769.02 20769.03 20769.W 20769.08 20769.09 

45 61 67’ 

22 u 
22 u 
22 u 
22 u 
23 
24 
22 u 
22 u 
22 u 
22 u 
22 u 

iii 
22U 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22U 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22U 

16 U 
16 U 
16 U 
16 U 
20 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 ,ll 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

15 u 
15 u 
15 u 
15 u 
36 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
11 J 
15 u 
15 u 
15 u 
15 u 
15 u 
15 ll 
15 J 
15 u 
15 u 
15 u 
15 u 

57 

18 U 
18 U 
18 U 
18 U 
16 U 
18 U 
18 U 
16 U 
16 U 
16 U 
18 U 
16 U 
18 U 
18 U 
16 U 
16 U 
18 U 
16 U 
16 U 
18 U 
18 U 
18 U 
18 U 
18 U 
16 U 
18 U 
18 U. 
16 U 

4J 
16 U 
18 U 
16 U 
18 U 

36 

2BU 
28 U 
2BU 
26 U 

ii 
28 U 
26 U 
2BU 
28 U 
26 U 
26U 
28 U 
2BU 
2BU 
2BU 
2BU 
28 U 
28 U 
2BU 
28 U 
28 U 
26U 
2BU 
2BU 
2BU 
2BU 
2BU 
26 U 
28 U 
28 U 
2BU 
2BU 

60 

17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
?7 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 

3J 
17 u 
17 u 
17 u 
17 u 

54 

18 U 
16 U 
16 U 
18 U 

:t 
18 U 
18 U 
18 U 
16 U 
18 U 
18 U 
18 U 
18 U 
16 U 
16 U 
18 U 
16 U 
16 U 
16 U 
18 U 
18 U 
18 U 
18 U 
16 U 
16 U 
18 U 
16 U 

3J 
IB U 
16 U 
18 U 
16 U 

76 

13 u 
13 u 
13 u 
13 u 
26 
14 
13u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
If u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 



cro 191 
MCASCHERRYWINT 

*. 

SllE16DEBRlSPtLES 

CLtENTID: s016-DoD1 SO17aDl SB17-DlD2 SO18CODl SB18alD2 s01Q-ato1 so19awl SBWDlD2 
LABORATORYID: 20769.10 20769.11 20769.12 20769.13 20769.14 20769.15 DUP M769.19 

% SOLIDS: 34 

CHLOROMETHANE 
BROMOMETHANE 
VtNYLCHLORlDE 
CHLOROETHANE 
METHYLENECHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,lDtCHLOROETHENE 
l.l-DICHLOROETHANE 
1;2-DICHLOROETttENEtTOTALt 
CHLOROFORM 
1,2-DtCHLOROETHANE 
2-BUTANoNE 
l,l,l-TRtCHLOROETHANE 
CARBONTETRACHLORtDE 
BROMODtCHLORDMETHANE 
1,2-DtCHLOROPt?OPANE 
CtS-1,3-DtCHLOROPROPENE 
TRtCHLOROETHENE 
DWOMOCHLOROMETHANE 
1,1,2-TRtCHLOROElHANE 
BENZENE 
TRANS-1,3-DtCHLOROPROPEN 

4-METHW2-PENTANONE 
2-HEXANDNE 
lETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHAN 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SNRENE 
XYLENEtTOTALt 

CRDL MDL 

10 1.9 
10 2.8 
10 1.9 
10 2.9 
10 2.1 
10 3.7 
10 1.4 
?O 1.1 
10 1.6 
10 1.2 
10 1.3 
10 2.8 
10 3.9 
10 0.6 
10 1.2 
10 0.7 
10 1 
10 1 
10 1.1 
10 1.4 
10 1.1 
10 1.2 
10 0.9 
10 2.5 
10 4 
IO 4.8 
10 1.3 
10 1.7 
10 0.9 
IO 0.8 
10 2.6 
10 0.9 
IO 1.7 

29 u 
29 u 
29 u 
29 u 
72 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 

84 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

87 

11 u 
11 u 
11 u 
11 u 

2J 
26 
11 u 
I? u 
11 u 
11 u 
11 u 
11 u 

8J 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

2J 
11 u 
11 u 
11 u 
11 u 

84 89 

12 u 11 u 
12 u 11 u 
12 u II u 
12 u 11 u 
12 u 11 u 
12 u II J 
12 u 11 u 
12 u 17 u 
12 u 11 u 
12 u 11 u 
12. u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12 u 11 u 
12u 11 u 
12 u 11 u 
12 u 11 u 

84 

12 u 
12 u 
12 u 
12 u 
11 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
92 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
f2 u 

84 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 IJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

90 

11 u 
11 u 
11 u 
11 u 

2J 
11 u 
11 u 
?I u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
71 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 



CT0 191 
MIX5 CHERRY POINT 
SITE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORY ID: 

PURGEABLE TPH SOlIS M/KG1 

10 NA 14.7 u 

OIESEL c1o-c22 
KEROSENE Ml6 
JW WC?4 
NAPHTwC6-C12 
I6 FUEL o(L C12c24 

OILLGREASE 

.I 
1 
1 
1 
1 

10 

soolulol 
20761.02 

66 

NA \’ 1.47 u 
NA t.47 u 
NA 1.47 u 
NA 1.47 u 
NA 1.47 u 

NA 205 

sGo2m1 SinI3um 
20761.03 20761.04 

71 79 

10.2 J 12.7 U 

1.42 U 1.27 U 
1.42 U 1.27 U 1.26 U 1.27 U 1.43 u 1.3 u 
1.42 U t.27 U 1.26 U 1.27 U f.43 u 1.3 u 
1.42 U 
1.42 U 

1.27 U 1.26 U 1.27 U 1.43 u 1.3 u 
1.27 U 1.26 U 1.27 U 1.43 u 1.3 u 

77.6 329 62 456 272 117 

soo4m s6o4ulu2 s6WulM 
20761.05 20761.06 DUP 20761.07 

79 76 70 77 

12.6 U 12.7 u 16.6 13 u 

1.26 U 1.27 U 1.43 u 1.3 u 

C 



CT0 191 
WAS CHERRY POINT 

. SITE 16 DEBRIS PILES 

so-o6uxn 
20761.08 

sOo7um 
20761.09 

SOD7aJol sOo6aw1 
DUP 20761.10 

40 45 

SOO94O@l 
20761.11 

61 

s01oaol 
20761.12 

67 

SOlMWl 
2076902 

CLIENT ID: 
LABORATORY ID: 

44 % SOLIDS: 75 57 

PURGEABLE TPH ?%XS IWKGI 

GASOLINE 

DIESEL Cloc22 
KEROSENE C9-ClO 
JW WC14 
NAPHTHA C6-Cl2 
+6 HlEL OIL Cl2-C24 

OIL P GREASE 

CR01 MDL 

13.3 .u 22.7 U 25 U 22U f6.3 U 23 10.4 J NA 

NA 
NA 
NA 
NA 
NA 

1.33 u 2.27 U 
2.27 U 
2.27 U 
2.27 U 
2.27 U 

31.6 

2.5 U 2.2 u 
2.5 u 2.2 u 
2.5 u 2.2 u 
2.5 U 2.2 u 
2.5 U 2.2 u 

40.1 SD.6 

1.63 U 
1.63 U 
1.63 U 
1.63 U 
1.63 U 

53.7 

1.49 u 
1.49 U’ 
1.49 u 
1.49 u 
1.49 u 

403 

1.76 U 
1.76 U 
1.76 U 
9.76 U 
7.76 U 

113 

1.33 u 
1.33 u 
1.33 u 
1.33 u 

24 NA 



CT0 19-l 
MW CHERRY POINT 
SITE 16 DEBRIS PILES 

/ 

s013ulo1 so12uaM 
20769.03 

s014xJaJl 
20769.08 

9015~ 
20769.09 

s01643ool 
20769.10 

5017xlDol 
26769.1 I 

CLIENT IO: 
LABORATORY ID: 20769.04 

% SOLIDS: 36 60 54 76 34 a4 

PURGEA8LE TPH SOIL3 WC/KG~ CR01 MDL 

10 NA 

1 NA 
1 NA 
1 NA 
I NA 
1 NA 

GASOLINE 

DIESEL cmC22 
KEROSENE C9C18 
JW C&C14 
NAPHTHAC6Cl2 
f6 FUEL OIL C12-C24 

OlLLGREA9E 

27.8 u 

2.78 U 
2.78 U 
2.78 U 
2.78 U 
2.78 u 

16.6 u 

1.66 u 
1.66 u 
1.66 u 
1.66 u 
1.66 u 

18.7 U 

1.87 U 
1.87 U 

13.2 U 

1.32 u 
1.32 U 

29.7 u 

* 2.97 u 
2.97 u 
2.97 u 
2.97 u 
2.97 u 

44.1 

1.18 U 
1.18 u 
1.18 U 
1.18 u 
1.18 u 

1.87 U 
1.87 U 
1.87 U 

1.32 U 
1.32 u 
1.32 U 

IO NA 228 164 59.8 48.7 122 71 



CT0 191 
MCASCHERRYPOINT 
SITE 16 DEBRIS PILES 

CLENTID: 
LABORATORYID: 

%SOLlDs: 

PURDEABLETPHSOILS M/KG1 

DASOLINE 

DKSELCWC22 
KEROSWEW-CIU 
JP-4C6-Cl4 
NAPHTHAC6ClP 
t6FUELOlLC12a4 

NA 
NA 
NA 
NA 
NA 

1.15 u 
1.15 u 
1.15 u 
1.15 u 
1.15 u 

11.9 u 

1.19 u 
1.19 u 
1.19 u 
1.19 u 
1.19 u 

11.2 u 

1.12 u 
1.12 u 
1.12 u 
1.12 u 
1.12 u 

1.2 u 1.19 u 1.12 u 
1.2 u 1.19 u 1.12 u 
1.2 u 1.19 u 1.12 u 
1.2 u 1.19 u 1.12 u 
1.2 u 1.19 u 1.12 u 

OIL&GREASE IO NA 3570 46.4 14.6 311 322 112 

CRQL MDL 

NA 

SO17-DlD2 5018mo1 SB18QlD2 
20769.12 20769.13 20769.14 

07 04 89 

42 

SOIOOOM SOWOWl SB190lD2 
20769.15 DUP 20769.19 

84 84 90 

16.3 73.4 14.3 



CT0 191 
MCAS CHERRY POINT 

* SITE 16 DEBRIS PILES . 

CLIENT ID: 
LABORATORY ID: 

% SOLIDS: 

TCL SEMlVOLATlLE SOILS 6JGiKGl CRPL MDL 

PHENOL 
BlS@CHLOROETHYUETHER 
2CHLOROPHENOL 
l,J-DICHLOROBEN2ENE 
1,4-DlCHLOROBENZENE 
1,2-DlCHLOROBEN2ENE 
2METHYLPHENOL 
BlS(2-CHLORUlSOPROPYUETHER 
4-METHYLPHENOL 
N-NlTRO5O-DM-PROPYLAMINE 
HEXACHLOROETHANE 
NlTROBENtENE 
ISOPHORONE 
2MTROPHENOL 
2.4-DIMETHYLPHENOL 
2,IDICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
BtWCHLOROETHOXYMETHANE 
HEXACHLOROBUTAMENE 
4-CHLORO-3-hlETHYLPHENOL 
2-WTHYLNAPHTHALENE 
WXACHLOROCYCLOPENTADIEN 
2,4,MRlCHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2CHLDRONAPHTHALENE 
2-NlTROANILlNE 
DIMETHYL PHTHALATE 
AQNAPMTHYLENE 
2,S-DlNITRDTDLUENE 
3-NlTROANILINE 
ACENAPHTHENE 
2,4QINITROPHENOL 
IMTROPHENOL 
MBENZOFURAN 
2.4-DlNITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLORDPHENYL-PHENYLETHE 

33D 
330 
330 

:z 
330 
33D 
33D 
33D 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
SW 
33D 
WG 
33D 
33D 

iii 
33D 
Boo 
EGO 
33D 
33D 
330 
330 

75 
63 
65 
57 
55 
65 
23 

195 
60 

100 
52 
21 
46 
29 
76 
42 
52 

ii 
35 
78 
41 
29 

259 
54 
83 
33 
60 
25 
29 
39 

164 
37 
87 
68 
28 
46 
37 
61 

sDo1-om1 5OD2-ow1 sOD3um s004m1 SBMDIM 58040102 sDo5-oool 
20761 .M 20761.03 20761 .Ob 20761.05 20761.06 DUP 20761.07 20761 .O@ 

66 71 79 79 78 70 77 75 

480 u 460 u 420 u 420 U 420 u 410 u 430 u 440 u 
48oU 460 U 420 u 42D u 420 u 470 u 430 u 440 u 
48DU 460 u 420 u 420 u 420 u 470 u 430 u 440 u 
480 u a60 U 420 u 420 u 420 u 470 u 430 u 440 u 
480 u 460 u a20 u 420 U 420 u 470 u a30 u 440 u 
480 u 460 u 420 u 420 U 420 u 470 u 430 u 440 u 
48olJ 460 u 420 u 420 u 4m u 470 u 430 u 440 u 
4&I u 460 u 420 u 420 U 420 u 470 u 430 u 440 u 
480 u 460 u 420 u 420 u 420 u 470 u 430 u 440 u 
48oLl 460 u a20 u am u 420 u 470 u a30 u 440 u 
48DU 460 u 420 u 420 u 4m u 470 u 430 u 440 u 
48oU 460 u 420 U 420 u 420 u 470 u 430 u 440 u 
48olJ 460 u 420 u 4m u 420 u 470 u 430 u 440 u 
480 u 460 u 420 u 420 u 420 u 470 u 430 u 440 u 
480 u 460 u 420 u 420 u 420 u 470 u 430 u 4UDU 
480 u 460 u 420 U 4m u 420 u 470 u 430 u 440 u 
480 u 460 u 420 u 420 u 420 u 470 u 430 u 440 u 

28 J 460 u 33 J 420 u 61 J 9DJ 24 J 440 U 
48oU 460 u 420 u 4m u 420 u 470 ti 430 u 440 u 
48DU 460 u a20 u am u 420 u 470 u 430 u 440 u 
48oU 460 U 420 U 420 u 420 u 470 u 430 u 440 u 
48OU 460 u 420 U 420 u 420 u am u 436 u 440 u 

48J 460 u 4OJ 420 u 46 J 78 J, 47 J 440 u 
48DU 460 u 420 u 420 u 4m u 470 u 430 u 440 u 
48oU 4w u 4M u 420 u 420 u 470 u 430 u 440 u 

12W’U 1100 u loo0 u lam u loocl u 1100 u Ku0 u 1100 u 
48DU 460 u 420 U 420 u 420 u 470 u 430 u 440 u 

1200 u 1100 u loo0 u loo0 u IWD u 1100 u lmo u 1100 u 
48DU 460 u 420 u 420 u 420 u 470 u 430 u 440 u 
480 u 460 u 420 u 420 u 420 u 470 u 430 u 440 u 
48OU 460 u 420 u 420 u 420 u 470 u 430 u 440 u 

12w u 1100 u loo0 u loo0 u loo0 u 1160 u low u 1100 u 
48DU 460 u am u 420 u 420 u 470 u 430 u 440 u 

12Do u 1100 u lwo u Iwo u low u IIGO u Iwo u 1100 u 
1200 u 1100 u loo0 u Iwo u loo0 u 1100 u low u 1100 u 

48DU 460 u 420 u am u 420 u MJ 430 u 44DU 
48olJ 460 u 420 U 420 u 420 u 470 u 430 u 440 u 
48DU 460 u 420 U 4m u 420 u 470 u 430 u 440 u 
48DU 460 u 420 u 420 u 420 u 470 u 430 u 440 u 



CT0 191 
MCAS CHERRY POINT 
SITE 16 DEBRl5 PILES 

CLIENT ID: 
LABORATORY ID: 

% SOLIDS: 

TCL 5EMlVOlATiLE SOILS Ivc;/KG) 
FLUORENE 
4-NtTROANILINE 
4,6-DlNlTRQ-2-METHYLPHENOL 
N~lTRO5O01PHENYlAMINO 
4MOMOPHENYI.-PHENYLETMER 
HEXACHLOROBENZENE 
PENTACHLORDPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
WRENE 
BUMBENZYlPHTHAl.ATE 
3,3’OICHLOROBENZIMNE 
BENZDUUANTHR4CENE 
CHRYSENE 
BKt2-ETHYLHEXYUPHTHAlAlE 
Dl+MCTYl PHTHAIATE 
BENZOOBIFLUDRANTHENE 
BEN2OWFLUORANTHENE 
BENZOWPYRENE 
INDEN0(1,2,3XDlF’YRENE 
DIBENZfA,HMNTHRACENE 
BENZO(G,H,M’ERYlENE 

CRQl 
336 

iis 
330 
330 
330 
800 
330 
330 
330 
336 
330 
330 

:z 

:: 
330 
330 
330 
330 
330 
330 
330 
330 

30 
a9 
68 

ii 
95 

287 
45 
56 
73 
43 

2 
86 
80 
29 
27 
91 
43 

142 
166 

31 
67 
81 
88 

SOOGWOl soo2-oal1 
20761.02 20761.03 

68 71 

480U 460 u 
1200 u 1100 u 
1200 u 1100 u 

480U 460 u 
480U 460 u 
4BOU 460 u 

1200 u 1100 u 
67 J 61 J 

48oU 460 u 
4BOU 460 u 
480U 460 u 

97 J 120 J 
6OJ 100 J 

48OU 460 u 
480U 460 u 

74 J 79 J 
100 J 9oJ 
120 J 220 J 
4BOU 460 u 
130 J 120 J 
100 J 74 J 
100 J 100 J 

B2J 66J 
34J 41 J 

100 J 8DJ 

sOo3aW1 5Ow-au1 5Bo4-olo2 SBO4GlDZ 5005au1 
20761 .W 20761 .OS 20761.06 DUP 20761.07 20781.08 

79 

420 u 
looo u 
Iwo u 

420 u 
420 u 
420 u 

low u 
110 J 

24 J 
4M u 

34J 
210 J 
160 J 
420 u 
420 u 
150 J 
180 J 

54J 
420 u 
170 J 
140 J 
160 J 
140 J 

46 J 
140 J 

79 

420 u 
loo0 u 
looo u 

420 u 
420 u 
420 u 

looo u 
32 J 

420 u 
420 u 

29 J 
52 J 
4BJ 

420 u 
420 u 

47 J 
55 J 
69 J 

426 u 
WJ 
51 J 
42 J 
39 J 

420 u 
41 J 

78 

420 u 
Iwo u 
Iwo u 

420 u 
420 u 
420 u 

looo u 
B4J 
22 J 

420 u 
420 u 
160 J 
170 J 
420 u 
420 u 
130 J 
180 J 

44J 
420 u 
IBO J 
140 J 
170 J 
140 J 

43 J 
140 J 

70 

470 u 
1100 u 
1100 u 

470 u 
470 u 
470 u 

1100 u 
120 J 

3DJ 
470 u 

36 J 
160 J 
180 J 
470 u 
470 u 

1: : 
49 J 

470 u 
160 J 
100 J 
150 J 
140 J 

55 J 
160 J 

77 

430 u 
loo0 u 
lam u 

430 u 
430 u 
430 u 

Iwo u 
59 J 

430 u 
430 u 

28 J 
76 J 
WJ 

430 u 
430 u 

47 J 
73 J 

1600 
430 u 
120 J 
430 u 

B4J 
WJ 

430 u 
71 J 

44OU 
1100 u 
1100 u 

440 u 
440U 
44DU 

1100 u 
440U 
44DU 
44DU 
2#)J 

23 J 
44DU 
44OU 
440U 
44DU 

23 J 
72 J 

440 u 
23 J 

440 u 
440 u 
440 u 
440 u 
440U 



CT0 191 
MCAS CHERRY POINT 
SITE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORY ID: 

96 SOLIDS: 

TCL SEMfVOlATlLE SOILS RIG/KG) CROL MDL 

PHENOL 
ElS@CHLOROETHYUETHER 
2CHLOROPHENOL 
1,301CHLOROBENZENE 
1.4-DICHLOROBEHZENE 
1,2-DKHLOROBENZ6NE 
2YETHYLPHENOl 
Bl!X2CHLOROlSOPROPYLlETHER 
4-METHYLPHENOL 
N-N~-N+ROPYLAMlNE 
HEXACHLOROETHANE 
NllROBENZENE 
ISOPHORONE 
2mTROPHENOL 
2,4-DlMETHYLPHENOL 
2,4-DlCHLOROPHENOL 
1,2,4-TRICHLOROBENPNE 
NAPHTHALENE 
4CtlLOROANILlNE 
BlSt2-CHLOROETtiOXYMETHANE 
HEXACHLOROBUTADIENE 
4-CMLORG3-METHYLPHENOL 
2aEfmwpHTHALENE 
MXACHLOROCYCl.OPENTADlEN 
2,4,MRtCHLOROPliENOL 
2,4,5-TRlCHLOROPHENDL 
2CHLORWAPHTHALENE 
2-NlTROANILlNE 
DlMETHYl PHTHAIATE 
ACENAPHTHYLENE 
2,6-DHUlTROTOLUENE 
3-NtTROANIUNE 
ACENAPHTHENE 
2,401NITROPHENOL 
4MTROPHENOL 
DIBENZOFURAN 
2,401NlTROTOLUENE 
DIETHYLPHTHAIATE 
4-CHLOROPHENYL-PHENYLETHE 

C 

330 75 
330 63 
330 65 
33D 57 

4: iz 
330 23 
3M 195 
330 60 
330 100 
330 52 
330 21 
330 46 
330 29 
33D 78 
33D 42 
33D 52 
330 45 
330 89 
330 35 
330 78 
330 41 
33D 29 
330 259. 
330 54 
Boo 83 
330 33 
800 60 
330 25 
330 29 
33D 39 
Boo 164 
330 37 
Boo B7 
Boo 68 
330 28 
330 46 
330 37 
33D 61 

sOD7aD-l 
20761 .D9 

sOD7aaM 
DUP 

44 

750 u 
7M u 
750 u 
750 u 
7M u 
750 u 
7M u 
750 u 
750 u 
75D u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 

77 J 
750 u 
75D u 
75D u 
750 u 
150 J 
750 u 
7SD u 

1800 u 
750 u 

IWO u 
750 u 
750 u 
75D u 

1800 u 
750 u 

IBOO u 
Iwo u 

42 J 
750 u 
75D u 
750 u 

40 

820 U 
620 u 
620 u 
820 u 
620 u 
620 U 
820 U 
620 u 
820 U 
820 u 
820 u 
B2DU 
920 u 
820 u 
820 U 
820 u 
820 u 
140 J 
820 u 
820 U 
B2DU 
620 u 
3DDJ 
820 u 
B2DU 

2DWU 
820 u 

2DDDU 
B2DU 
820 u 
820 u 

2DWU 
820 u 

2WDU 
2WDU 

83 J 
620 U 
820 u 
820 u 

s-1 jooooool SOlO-OOUl SO1l-aul so12aaJ-l SO134Wl 
20761.10 20761.11 20761.12 20769.M 20769.03 20769.04 

45 

720 u 
720 u 
720 u 
720 U 
720 u 
720 U 
720 u 
720 u 
720 u 
72DU 
72DU 
72DU 
72DU 
72DU 
72DU 
72DU 
72DU 

77 J 
720 u 
72DU 
72DU 
7M u 
150 J 
720 u 
72DU 

1700 u 
72DU 

1700 u 
72DU 
720 u 
720 u 

1700 u 
720 u 

1700 u 
1700 u 

40 J 
720 u 
720 u 
720 u 

61 

540 u 
540 u 
540 u 
540 u 
540 u 
540 u 
540 u 
54DU 
54DU 
54DU 
54DU 
540 u 
54DU 
54DU 
S4DU 
54DU 
54DU 
54DU 
540 u 
54DU 
540 u 
54DU 

55 J 

zii 
13w u 

54DU 
1300 u 

54DU 
540 u 
540 u 

13w u 
540 u 

1300 u 
1300 u 

54DU 
540 u 
540 u 
54DU 

67 

490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
49D u 
490 u 
49D u 
490 u 
490 u 
49D u 
490 u 
490 u 
4w u 
49D u 
490 u 
49D u 
49D u 
490 u 

43 J 
490 u 
490 u 

1200 u 
490 u 

1200 u 
49D u 
49D u 
490 u 

1200 u 
29J 

1200 u 
1200 u 

4#) u 
490 u 
490 u 
4m u 

57 

SBOU 
569 u 
5BDU 
580 u 
5BDU 
58oU 
5BDU 
5BDU 
5BDU 
5BDU 
58oU 
5WlU 
5BDU 
5BDU 
SKJU 
SBDU 
SBBU 
5KtU 
5BDU 
5BDU 
5BDU 
58oU 
5BDU 
5BDU 
SBDU 

1400 u 
5BDU 

1400 u 
SBDU 
580 u 
5BD u 

14DD u 
SBDU 

1400 u 
1400 u 

590 u 
580 u 
580 u 

‘56DU 

36 

92DU 
92DU 
920 u 
92DU 
920 u 
92DU 
92DU 
92DU 
92DU 
92DU 
92DU 
92DU 
92DU 
92DU 
92DU 
92DU 
92DU 
92DU 
92DU 
920 u 
92DU 
92DU 

59 J 
92DU 
92DU 

22WU 
92DU 

2200 u 
92DU 
92DU 
92DU 

2200 u 
920 u 

2200 u 
2200 u 

920 u 
920 u 
920 u 
920 u 

Kl 

550 u 
550 u 
5SD u 
550 u 
550 u 
5M u 
550 u 
550 u 
550 u 
550 u 
55D u 
55D u 
5M u 
55D u 
550 u 
SW u 
550 u 
55D u 
550 u 
550 u 
55D u 
550 u 
55D u 
5SD u 
550 u 

1300 u 
550 u 

1300 u 
550 u 
55D u 
550 u 

1300 u 
550 u 

1300 u 
1300 u 

55D u 
550 u 
550 u 
550 u 



CT0 191 
MCAS CHERRY POINT 
SITE 16 DEBRIS PILES 

CLIENT ID: 5007-ooo1 sw7um S0064001 soo9-wo1 somalcll 5011mo1 5012UlO1 SOlMoM 
LABORATORY ID: 20761.06 DUP 20761.10 20761.11 20761.12 20769.02. 20769.03 20769.04 

% SOLIDS: 44 40 45 61 67 57 '36 

TCL SEMlVOlATll6 SOlIS 6JGKCl 
FLWRENE 
4-NiTROANILINE 
4,6-OlNITRO-2-METHYLPHENOL 
N-NlTROSODIPHENYlAMIN11) 
4-BROMOPHENYL-PHENYlETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
Dl-N-BUTYWHTtlAlATE 
FLWRANTHENE 
PYRENE 
BUTYLBENMPHTHAIATE 
3,J’-DKHLOROBENZlDME 
BEN2OWANTHRACENE 
CHRYSENE 
BtSGETHYlHEXYlJPHTHAlATE 
DWOCTYL PHTHAIATE 
BENtMBIFLWRANTHENE 
BENZOlK.lRUORANTHENE 
BENZOVG’YRENE 
lNDENCM1.2,3-WlPYRENE 
DlBENZ(lCHUWTHRACENE 
BENZOG,H,flPERYlENE 

CR01 
330 
800 

iit 
330 
330 
6w 
330 
330 
330 

iii 
336 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

MD1 
30 
69 
66 
31 
96 
95 

267 
4s 
56 
73 
43 
al 
92 
86 
80 
29 
27 
9-l 
43 

142 
166 

31 
67 
61 
66 

750 u 
Iwo [I 
Iwo u 

750 u' 
po u 
750 U' 

16w u 
170 J 
750 u 
750 u 

36J 
140 J 

490 u 
1200 u 
1200 u 

110 J 
750 u 
750 u 

78 J 

820 iJ 
2cmu 
2OOOU 

B2OU 
620U 
620U 

2wOu 
310 J 
B2OU 
820 u 

72 J 
220 J 
210 J 
820 u 
B2ou 
120 J 
220 J 
160 J 
B2OU 
270 J 
820 u 
130 J 
110 J 
620 u 
130 J 

720 U 
1700 u 
1700 u 

720 u 
720 u 
720 u 

1700 u 
170 J 
720 u 
720 u 

39 J 
240 J 
250 J. 
720 u 
720 u 
160 J 
250 J 
120 J 
720 u 
470 J 
720 u 
190 J 
170 J 

56 J 
160 J 

S4OU 
1300 u 
1300 u 

540 u 
S4OU 
S4OU 

1300 u 
BOJ 

S4OU 
540 u 
540 u 
140 J 

4W u 
460 u 
430 u 

12w u 
320 J 

67J 
26 J 

490 u 
340 J 

120 J 460J 
540 u 490 u 

120 J 
99J 

750 u 
160 J 
750 u 

BOJ 
62 J 

750 u 
66J 

S4OU 
67 J 

110 J 
BBJ 

540 u 
110 J 
110 J 

97 J 
MJ 
3BJ 
66J 

490 u 
310 J 
210 J 
2WJ 
160 J 
460 u 
230 J 

SBBU 
1400 u 
1400 u 

S6OU 
SBOU 
S6OU 

1400 u 
S6J 

SW u 
S6OU 

49 J 
96J 

130 J 
S6OU 
S6OU 

48 .J 

3; : 
SBOU 

B6J 
62J 
75 J 
63 J 

58oU 
92J 

92OU 550 u 
2200u 13w u 
2200u 1300 u 

920u 550 u 
920U 550 u 
920U 550 u 

2200u 13m u 
310 J 240 J 
920U 55ci u 
920U 550 u 

56 J 42 J 
520 J 38) J 
670 J 530 J 
92UU 550 u 
920U 550 u 
230 J 180 J 
4a)J 270 J 
220 J MOJ 
920U 550 u 
570 J 360 J 
920U 550u 
360 J 250 J 
320 J 2UOJ 

93 J 72 J 
410 J 270 J 

W 



CT0 191 
MA5 CHERRY POINT 
SITE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORY ID: 

96 SDUDSZ 54 76 34 

TCL SEMNDIATILE SOILS WWKG) 

PHENOL 
BlS(2-CHLORDETHYUETHER 
2CHLOROPHENOL 
1,3-DlCHLDROBENZENE 
1,4-DICHLORDBENZENE 
1,2-DlCHLDROBENZENE 
2lRHYLPHENDL 
BISQCHLORDKOPRDPYLRFTHER 
O-METHYLPHWOL 
N-NKROWDH&PROPYLAMlNE 
HEXACHLORDETHANE 
NITRDBENZENE 
ISOPHDRDNE 
2MTROPHENDL 
2,4-DlMETHYWHENOL 
2,4-DiCHLDROPHENOL 
1,2,4-TRICHLORDBENZENE 
NAPHTHALENE 
4CHLDROANILlNE 
Bl%2CHLORDETHOXYlMETHANE 
HEXACHLOROBUTADIENE 
4=CHLDRD&METHYLPHENDL 
2WiTHYLNAPHTHALENE 
HExACHLOROCYCLOPENTADlMI 
2,4,BTRlCHLOROPHENOL 
2,4,$TRlCHLORDPHWUDL 
2-CHLORONAPHTHALENE 
2HlTRDANlLlNE 
MMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DlNlTROlOLbENE 
SIJITROANILINE 
ACENAPHTHENE 
2,4-DINlTRDPHENDL 
4MTRDPHENOL 
DIBENZOFURAN 
2,4-DINllRDTDLUENE 
DlETHYLPHTHALATE 
4XHLOROPHENYL-PHENYLETH6 

CROL 

3M 
330 
330 
330 
330 
330 
330 
33D 
330 
330 
330 
330 
330 

330 
330 

:z 
330 
330 
800 
330 
800 
330 
330 
330 
800 
330 
800 
800 
330 
330 
330 
330 

YDL 

75 
63 
65 
57 
55 
65 
23 

195 
60 

IOD 
52 
21 

:: 
76 
42 
52 
45 
69 
35 
76 

2: 
259 

54 
63 
33 
60 
25 
29 
39 

164 
37 
67 
66 
26 
46 
37 
61 

so14-clODl SOl5-Om1 5016-oall so17-am SB17-0102 s016aDl SBl&O1M SD19WUl 
20769.08 20769.09 20769.10 20769.11 20769.12 2G769.13 20769.14 20769.15 

610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 u 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 u 430 u 970 u 
610 U 430 u 9m u 
610 U 430 u 970 u 
610 U 430 u 9m u 
610 U 430 u 910 u 
610 U 430 u 970 u 
610 U 430 u 9m u 
610 U 430 u 970 u 

1500 u loo0 u 2400 U 
610 U 430 u 970 u 

1500 u loo0 u 24oD u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 

1500 u lam u 2400 u 
610 U 430 u 970 u 

1500 u low u 2400 U 
1500 u low u 2400 U 

610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 
610 U 430 u 970 u 

64 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
3#) u 
390 u 
39D u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
3w u 
39D u 
390 u 
390 u 
39D u 
390 u 
950 u 
390 u 
950 u 
390 u 
,390 u 
390 u 
950 u 
3w u 
95G u 
950 u 
390 u 
390 u 
390 u 
390 u 

67 84 69 64 

360U 
380 u 
360 u 
38oU 
380 u 

iii:: 
360 u 
360 u 
360 u 
360 u 
380 u 
360 u 
360 u 

z:: 
3BDU 
380 u 
360U 
36OU 
36DU 
360U 

49 J 
36DU 
38oU 
920U 
36DU 
920U 
380 u 
360U 
380 u 
92DU 
360 u 
920 u 
920 u 
380 u 
360 u 
380 u 
360 u 

390 u 370 u 390 u 
390 u 370 u 3#) u 
390 u 370 u 390 u 
390 u 370 u 390 u 
390 u 370 u 3#) u 
390 u 370 u 390 u 
390 u 370 u 390 u 
390 u 370 u 390 u 
390 u 370 u 390 u 
390 u 370 u 39ou 
390 u 370 u 390 u 
3%) u 370 u 390 u 
3#) u 370 u 390 u 
390 u 370 u 39D u 
390 u 370 u 390 u 
3m u 370 u 390 u 
39OU 3m u 390 u 
396 u 370 u 25 J 
39D u 370 u 390 u 
396 u 370 u 390 u 
396 u 370 u 3#) u 
390 u 370 u 390 u 
390 u 370 u 50J 
396 u 370 u 390 u 
390 u 370 u 390 u 
950 u 90DU 950 u 
330 u 370 u 390 u 
950 u 90DU 95D u 
390 u 370 u 3#) u 
390 u 370 u 390 u 
390 u 370 u 3m u 
950 u 90DU 950 u 
390 u 370 u 390 u 
950 u 9ooU 95D u 
950 u 9WU 950 u 
390 u 370 u 390 u 
390 u 370 u 390 u 

22 J 370 u 390 u 
390 u 370 u 390 u 



I 

CT0 191 
MCAS CHERRY POINT 
SITE 16 DEBRIS PILES 

CLIENT ID: so14uYO1 so1 5mol 
LABORATORY ID: 20769.08 20769.09 

% SOLIDS: 

TCL SEMlVOl.ATll.6 SOILS (uG/KGl 
FLUORENE 
4-NITROANILINE 
4,6+XNiTRD-2-METHYLPHENOl 
NllTRDSODlPHENYlAMlN~l~ 
4-BROMOPHENYl-PHENYlETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZ0l.E 
Dl-N-BUTYlPHTHAl.ATE 
FLUDRANTHENE 
PYRENE 
BUTYIBENMPHTHAIATE 
3,3WlCHLOROBENZlDINE 
BENZDWANTHRACENE 
CHRYSENE 
BlSWiTHYl.HEXYlJPHTHAlATE 
Dl-N-OClYl PHTHALATE 
BENZOWWORANTHENE 
BEN~KWJDRANTHENE 
BENZOWPYRENE 
WENDll,2,3-CDWYRENE 
DlBENZtA,H)ANTHRACENE 
BENZOtG,H,WERYlENE 

CR01 
3M 

z 
330 
33D 
330 
a00 
330 
330 
330 
330 
330 
33D 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

69 
2 
9s 

287 
45 
56 
73 
43 
41 
92 
66 
60 
29 
27 
9-l 
43 

142 
166 

31 
67 
81 
66 

54 

610 U 
1500 u 
1500 u 

610 U 
610 U 
610 U 

Iwo u 
SDJ 

610 U 
610 U 

35 J 
77 J 
96J 

610 U 
610 U 

39 J 
63 J 

180 J 
610 U’ 

52 J 
29J 

‘56 J 
49 J 

610 U 
71 J 

76 

430 u 
1tmo u 
1000 u 

430 u 
430 u 
430 u 

loo0 u 
430 u 
430 u 
43D u 

23 J 
30J 
41 J 

430 u 
430 u 
430 u 

26 J 
6OJ 

430 u 
41 J 

430 u 
25 J 

430 u 
430 u 

33 J 

s016mo1 S017m SB174m2 s01a4ml sBlaulu2 SONOWl 
20769.10 20769.11 20769.12 20769.13 20769.14 20769.15 

34 a4 a7 a4 a9 a4 

. 970 u 390 u 380 u 390u 370 u 39D u 
2400 U 950 u 92DU 

E: 
9WU 950 u 

2400 U 950 u 920U 9ooU 950 u 
970 u 390 u 380 u 3m u 370 u 390 u 
970 u 390 u 3aOU 390 u 370 u 390 u 
970 u 390 u 3aOU 390 u 370 u 3#) u 

24DD U 950 u 920 u 950 u 99DU 950 u 
55 J 49 J 63 J 3#) u 3M U 5aJ 

970 u 330 u 36OU 390 u 370 u 390 u 
970 u 390 u 3aOU 390 u 370 u 3#) u 

23: la0 22 J J 35 56 J J 390 390 u u 3m 370 u u 390 51 J u 

110 J 97 J 120 J 22 J 370 u 8oJ 
970 u 390 u 36OU 390 u 370 u 330 u 
970 u 390 u 36DU 390 u 370 u 390 u 

52 J 6OJ 37 J 3% u 370 u 34J 
71 J 90J 64J 390 u 370 u 38 J 

300 J 67 J 100 J 140 J 99J 70 J 
970 u 390 u 36ou .39Du 370 u 390 u 

65 J 120 J 56 J 390 u 370 u 82J 
54J 390 u 35 J 39D u 310 u 390 u 
65 J 65 J 54J 390 u 3’10 u 3DJ 
5DJ 51 J 

2: 
390 u 370 u 390 u 

970 u 390 u 39D u 370 u 390 u 
63 J 5aJ 110 J 390 u 370 u 390 u 



CT0 19-l 
MCAS CHERRY POINT 
SITE 16 DEBRIS PILES 

CLIENT to: s01oooM S6140102 
LABORATORY ID: DUP 20769.19 

% SOUM: 

TCL #MlW.AllLE SOILS IUD/KG) 

PHENOL 
Bl.WGiLOROETHYUETMER 
MHLOROPHENOL 
1.3-DlCHLORO9ENZENE 
l;&DlCHLORDBENZENE 
l,2-DlCHLOROBENZENE 
2-9lETHYLPHENOL 
6Kt2XHLOROISOWOPYLlEfHER 
4-METliYLPtiENOL 
NHtTROWDlNPROPW.AMHE 
HEXACHLOROETHANE 
NKRO6ENZENE 
ISOPHORONE 
2MlROPHENOL 
2.4-DlMETHYLPHEN0L 
2.4-DICHLDROPHENOL 
l,2,4-lRlCHLORO9ENZ6NE 
-NE 
4-CHLOROANILlNE 
6Kt2-CHLOROETtiOXYMETHANE 
tl6XACHLDROBUTADlENE 
4xHLORO-3-MElHYLPH6NOL 
2-METtiYLNAPHTHALENE 
HEXACHLDROCYClOPENTADlEN 
2,4,MRlCttLORDPHENOL 
2,4,MRlCHLORDPHENOL 
2awRDNAPtmALEN6 
2-NlTROANIUN6 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DMTROTOLUENE 
J-NITROANILINE 
ACENAPHTHENE 
2,d-DlNiTROPHENOL 
4-NlTROPHENOL 
DmENzoFLlRAN 
2,4-DlNlTROTOUJENE 
DIETHYLPHTHALATE 
4-CHLOROPHNYL+klENYLETHE 

MDL 

7s 
63 
65 
57 
55 
65 
23 

195 
60 

100 
52 
21 
46 
29 
76 
42 
52 
45 
69 
35 
76 

ii 
259 

ii 
33 
60 
25 
29 
39 

164 
37 
67 

ii 
46 
37 
61 

64 90 

390 u 370 u 
39D u 370 u 
330 u 370 u 
390 u 370 u 
39D u 370 u 
390 u 370 u 
390 u 370 u 
39D u 370 u 
390 u 3m u 
39D u 370 u 
39D u 370 u 
390 u 370 u 
39D u 370 u 
390 u 3mu 
390 u 370 u 
390 u 370 u 
390 u 370 u 

37 J 370 u 
390 u 370 u 
39D u 370 u 
390 u 370 u 
39D u 370 u 

69 J 370 u 
390 u 370 u 
390 u 370 u 
950 u 89oU 
390 u 370 u 
950 u 89oU 
3#) u 370 u 
390 u 370 u 
390 u 370 u 
950 u 69DU 
390 u 370 u 
950 u 69DU 
950 u 69DU 
390 u 370 u 
390 u 370 u 

41 J 370 u 
390 u 370 u 

c 



CT0 191 
MCAS CHERRY PCINT 
SITE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORY ID: 

96 sows: 

TCL SEMlvOlATlLE SOIlS 6JmDl 
FLUDRENE 
4-NITROANILINE 
4,6-DiNlTRD-2-METHYlPHENOL 
N-NlTROSODIPHENYLAMINO 
44ROMOPHENYL-PHENYlETHER 
HEXACHLORDBENZENE 
PENTACHLORDPHENOL 
PHENANTHRENE 
ANTHRACENE 
CARBAZOLE 
DWBUMPHTHAIATE 
FLUORANTHENE 
WRENE 
BUTYLBENMPHTHAlATE 
3,3’-DlCHLOROBE NZlDlNE 
BENZDWANTHRACENE 
CHRSENE 
BfS42~HYlHEXYlJPHfHAlATE 
DW-OCM PHTHAlAlE 
fENZOtB)FlUORANTHENE 
BENZO6WWORANTHENE 
BENZOOPYRENE 
NDENOM.2.3-CDWYRENE 
DlBENZU(HiANTHRACENE 
BENZDtC,H,lWERYl.ENE 

CRat 
330 
600 
800 
330 
330 
336 
800 
3M 
33D 
33D 
33D 
330 
330 
330 
33D 
330 
33D 
330 
330 

so19aol SBlSOlM 
DUP 20769.19 

MD1 
30 
69 
66 

ii 
9s 

287 
45 
56 
73 
43 
41 
92 
66 
80 
29 
27 
91 
43 

142 
166 

31 
67 
61 
66 

64 

390 u 370 u 
950 u 690 u 
950 u 69DU 
,390 u 370 u 
360 u 370 u 
390 u 370 u 
950 u 89olJ 

6DJ 370 u 
390 u 370 u 
390 u 370 u 
3#) u 370 u 

37 J 370 u 
76 J 370 u 

360 u 370 u 
390 u 370 u 

41 J 370 u 
53 ‘J 370 u 
B9J 42J 

390 u 370 u 
46J 370 u 
36J 370 u 
44J 370 u 
26 J 370 IJ 

390 u 370 u 
55 J 370 u 

90 



CT0 191 
MCAS CHERRY POINT 
SITE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORY ID: 

% SoLms: 

TCL PEsnaMm SOILS (Uc/KGl CR01 

ALPHA-WC 1.7 
BETA-WC 7.7 
DELTA-BHC 1.7 
GAMMA-EHC tUNDANEl 1.7 
HEPTACHLOR 1.7 
ALDRH 1.7 
HEPTACHLOR E WXlDE 1.7 
ENDOSULFAN I 1.7 
DIELDRIN 3.3 
4,4woE 
ENDRIN 
ENDOSULFAN II 
4,4sDDD 
ENDOWLFAN SLlLFATE 
4,4wDT 
MEnloxYCHLoR 
ENDRH KETONE 
ENDRIN ALDEHYDE 
ALPHACHLORDANE 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
17 

E 
1:7 

GAMMAGWROANE 1.7 
T-NE 170 
AROCLOR4OlG 33 
AROCLOR-1221 67 
AROCLOR-1232 33 
AROCLOR-1242 33 
AROCLOR-1246 
AROCLOR-1254 :: 
AROCLOR-1260 33 

I 

MDL 

0.07 
0.15 
0.07 
0.07 
0.16 
0.07 
0.05 
0.06 
0.24 

0.1 
0.15 
0.13 
0.09 

2.9 
0.14 
0.66 
0.12 

0.1 
0.12 
0.09 

I 
1 

1.3 
0.33 
0.33 

1.3 
1.7 
1.3 

66 

SOOtWOl 
20761.02 

2.5 ‘U 
2.5 q 
2.5 IJ 
2.5 U 
2.6 
2.5 U 
2.5 U 
2.5 u 

9 
7.1 
14 

4.9 u 
4.9 
4.9 u 
26 
25 U 

5.7 
4.9 II 
12 

7.1 
'250 u 

49 u 
99U 
49 u 
49 u 
49 u 
49 u 

260 

soo2um 5003-0001 5004aol s604ul02 3604ulu2 SOoSaaM 
26761.03 20761.04 20761.05 20761.06 DUP 20761.07 20761.03 

71 79 79 76 70 77 75 

2.4 U 2.2 u 2.2 u 2.2 u 2.4 U 2.2 u 2.3 U 
2.4 U 2.2 u 2.2 u 2.2 u 2.4 U 2.2 u 2.3 U 

2.2 u 2.3 U 2.4 U 2.2 u 2.2 u 2.2 u 2.4 U 
2.4 U 2.2 u 2.2 u 2.2 u 2.4 U 2.2 u 2.3 U 
2.4 U 2.2 u 2.2 u 2.2 u 2.4 U 2.2 u 2.3 U 
2.4 U 2.2 u 2.2 u 2.2 u 2.4 U 2.2 u 2.3 U 
2.4 U 2.2 u 2.2 u 2.2 u 2.4 U 2.2 u 2.3 U 
2.4 U 2.2 u 2.2 u 2.2 u 2.4 U 2.2 u 2.3 U 
4.6 4.2 u 4.2 U 4.2 U 4.7 u 4.3 u 4.4 u 
4.6 U 4.2 u 4.2 U 4.2 U 4.7 u 4.3 u 4.4 u 
4.6 U 4.2 U 4.2 U 4.2 U 4.7 u 4.3 u 4.4 u 
4.6 U 4.2 U 4.2 U 4.2 U 4.7 u 4.3 u 4.4 u 
4.6 U 4.2 U 4.2 U 4.2 U 4.7 u 4.3 u 4.4 u 
4.6 U 4.2 U 4.2 U 4.2 U 4.7 u 4.3 u 4.4 u 
11 7 5.4 4.2 U 4.7 u 9.1 4.4 u 
24 U 22U 22 u 22U 24 U 22 u 23 U 
4.6 U 4.2 U 4.2 U 4.2 U 4.7 u 4.3 u 4.4 u 
4.6 U 4.2 U 4.2 U 4.2 U 4.7 u 4.3 u 4.4 u 
2.4 U 3.5 2.2 u 2.2 u 2.4 U 2.2 u 2.3 U 
2.4 U 3.2 2.2 u 2.2 u 2.4 U 2.2 u 2.3 U 

240 U 220 u 220U 220 u 240 u 220 u 230 u 
46 U 42 U 42 U 42 U 47 u 43 u 44U 
94U 65 U 65 U 65 U 96U 67 U 99U 
46 U 42 U 42 U 42 U 47 u 43 u 44U 
46 U 42 U 42 U 42 U 47 u 43 u 44U 
46 U 42 U 42 U 42 U 47 u 43 u 44U 
46 U 66 42 U 42 U 47 u 130 MU 
46 U 76 42 U 42 U 70 130 44U 

c r( 



I 

CT0 191 

. 

SOD711001 SOD7-oDDl Sow~l SDWODO1 solD4ml SOllmDl 5012m 5013m 
20761.09 DUP 20761.10 20761.11 20761.12 20769.02 20769.03 20769.00 

% 5OLIDs: a4 40 45 61 67 57 36 60 

TCL PESnClDE5/PcB SOIL3 (uG/KC) CRPL MDL 

3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
7.5 u 
17 

7.5 u 
7.5 u 

2.7 U 2.5 U 
2.3 u 
2.5 U 

7.8 
7.5 u 

2.7 U 
2.7 U 
2.7 U 
2.7 U 
2.7 u 

3 
2.7 U 
7.7 
8.4 
11 

5.3 u 

2.5 u 
2.5 u 
2.5 U 
2.5 U 

DAMMACHLOROANE 
TOXAPHENE 
ARoCLOMDl6 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR.1248 
AROCLOR-1254 
AROCLOR-?26D 

170 
33 
67 
33 
33 
33 
33 
33 

0.07 
0.15 
0.07 

X:E 
0.D7 
0.05 
0.08 
0.24 

0.1 
0.15 
0.13 
049 

2.9 
0.14 
0.66 
0.12 

0.1 
0.12 
0.09 

1 
1 

1.3 
0.33 
0.33 

1.3 
1.7 
1.3 

18 
39 u 

7.5 u 

f:X u 
3.9 u 

390 u 
75 u 

150 u 
75 u 
75 u 
75 u 

260 
320 

4.2 U 
4.2 U 
4.2 U 
a.2 u 
4.2 U 
4.2 U 
4.2 U 
a.2 u 
8.2 U 
17 

8.2 U 
8.2 u 
11 

8.2 u 
29 
42 U 

8.2 U 
22 
5.9 
a.2 u 

am u 
82U 

170 u 
02U 
82U 
82U 

310 
510 

3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
8.5 
14 
12 

7.2 U 
8.6 
7.2 U 
29 
37 u 

7.2 U 
7.2 U 
m 
12 

370 u 
72 U 

15D u 
72U 
72U 
72U 

340 
4w 

5.3 u 
5.3 u 

if u 
5.3 u 
5.3 u 

2.5 U 
a.9 u 
5.4 
a.9 u 
a.9 u 
a.9 u 
4.9 u 
24 
25 U 

17 
m 
85 
31 
11 
13 

210 
a.7 u 
610 
850 
170 
9.2 u 

290 
82 

IOW 
42 u 

12 
7.1 
270 U 

53 u 
110 U 

53 u 
53 u 
53 u 

3Do 
340 

8.9 u 
a.9 u 
2.6 
2.5 J 

3u 
3u 

11 
4.9 

3u 
3u 

33 
a5 

140 
180 

12 
5.8 u 
42 
5.8 u 

300 
3Du 

5.8 U 
5.8 u 

4w 
420 
3DDU 

58U 

9.2 u 
9.2 u 

250 u 
a9 u 

loo u im u 
a9 u 58U 
a9 u 58U 
49 u 58U 

140 58U 
130 58U 

4300 
4900 

470 u 
92U 

190 u 
92U 
92U 
92U 
92U 
92U 

13 
23 
53 
26 
5.3 
a.4 
95 

2:8 u 
150 
440 

56 
5.5 u 

270 
37 

500 
20 u 

5.5 u 
5.5 u 

2200 
2400 

28DU 
55 u 

110 u 
55 u 
55 u 
55 u 
55 u 
55 u 

MCAS CHERRY POINT 
* SITE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORY ID: 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDAND 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDO9ULFAN I 
DIELDRIN 
a,awbE 
ENDRIN 
ENDOWLFAN II 
4,aam 
ENDOWLFAN SULFATE 
1,4’QDT 
METHOXYCHLOR 
ENDRIN KETONE 



CT0 191 
MCAS CHERRY POINT 
SITE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORYID: 

% SOLIDS: 54 76 

TCL PESTltlDEW’CB SOILS NGiXG) CR01 

1.7 
1.7 
1.7 

MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
DAMMABHC fLINDANEl 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDDSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRlN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDl 
METHDXYCHLOR 
ENDRIN KETONE 
ENDRM ALDEHYDE 
ALPHA-CtlLOROANE 
DAMMA-CHLORDANE 
TOXAPHENE 
ARDCLOR-WI6 
AROaDR-1221 
AROCLDR-1232 
ARDCLOR-1242 
ARDCLOR-1246 
AROCLOR-1254 
AROCLOR-1260 

7.7 
1.7 
1.7 
1.7 

::: 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

31: 
3.3 
1.7 
1.7 
170 

33 
67 
33 
33 
33 
33 
33 

0.07 
0.15 
0.07 
0.07 
0.16 
0.07 
0.05 
0.08 
0.24 

0.1 
0.15 
0.13 
0.09 

2.9 
0.14 
0.66 
0.12 

op;: 
0.09 

1 
1 

1.3 
0.33 
0.33 

1.3 
1.7 
1.3 

3.1 u 2.2 u 
3.1 u 2.2 u 
3.1 u 2.2 u 
3.1 u 2.2 u 
3.1 u 2.2 u 
3.1 u 2.2 u 
3.1 u 2.2 u 
3.1 u 2.2 u 
42 4.5 
29 4.3 IJ 

6.1 U 4.3 u 
6.1 U 4.3 u 
9.5 4.3 u 
6.1 U 4.3 u 
30 6.3 
31 u 22 u 

6.1 U 4.3 u 
6.2 4.3 u 
86 7 
46 2.2 u 

310 u 220 u 
61 U 43 u 

120 u B6U 
61 U 43 u 
61 U 43 u 
61 U 43 u 
61 U 43 u 
61 U 43 u 

s014ulOl s01SGan s01woo1 SOl7uKn SBl7ulD2 SOlW.JOOl SBIBUIM SOIWOM 
20769.08 20769.09 20769.10 20769.11 20769.12 20769.13 20769.j4 20769.15 

34 

5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

9.7 u 
9.7 u 
9.7 u 
9.7 u 
9.7 u 
9.7 u 
100 

SOU 
9.7 u 
51 

SU 
5u 

SDOU 
97 u 

2DOU 
97 u 
97 u 
97 u 
97 u 
97 u 

64 67 84 

2u 
2u 
2u 
2u 
2u 

f:: 
2u 

3.9 u 
32 

3.9 u 
3.9 u 
36 

3.9 u 
49 

3: :: 
6:7 

2u 
2u 

2UJU 
39 u 
WU 
39 u 
39 u 
39 u 
39 u 
39 u 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
2u 

3.6 U 
3.6 U 
3.6 U 
3.6 U 
12 

3.8 U 
3.6 U 

3: : 
3.6 u 
6.4 
4.5 
2DOU 

36U 
77U 
3BU 
36U 
36U 
36U 
3BU 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
2u 

3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
17 
2DU 
3.9 u 
3.9 u 
2.7 
2.3 

2ooU 
39 u 
BDU 
39 u 
39 u 
39 u 
39 u 

190 

89 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
4.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 u 
3.7 u 
3.7 u 
1.9 u 
1.9 u 

190 u 
37 u 
75 u 
37 u 
37 u 
37 u 
37 u 
37 u 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
2u 

3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
6.7 
20U 
3.9 u 
3.9 u 

2u 
2u 

2WU 
39 u 
WU 
39 u 
39 u 
39 u 
39 u 
39 u 



CT0 191 
MCAS CHERRY POINT 
SITE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORYID: s019.oool SBl9-0102 

DUP 20769.19 

% SOLIDS: 

TCL PESTICIDES/PC6 SOILS (UCIKGI CRDL MDL 

ALPHA-BHC 
BETA-WC 
DELTA-BHC 
GAMMAWIC ILINDAND 
HEPTACHLOR 

ENDRIN ALDEHWE 
AWHA-CHLDRDANE 
DAMMACHLOROANE 

HEPTACHLOR EPOXIDE 
ENDo3uLFAN I 

TDXAPHENE 

MELDRIN 
4&DDE 
MDRl 
ENDDSULFAN II 
4,4’-DDD 
ENDDSULFAN SULFATE 
4,4’-DDT 
METHDWCMLDR 
ENDR*I KETONE 

3.3 

1.7 

0.1 

0.07 
1.7 

1.7 

0.15 

0.12 

1.7 

1.7 

0.07 
1.7 

0.09 

0.07 

170 

1.7 0.16 

1 

1.7 0.07 
1.7 0.05 
j.7 0.06 
3.3 0.24 
3.3 0.1 
3.3 0.15 
3.3 0.13 
3.3 0.09 
3.3 
3.3 0’;: 
17 0:66 

3.3 0.12 

ARDCLDR-lDl6 33 1 
AROCLDR-1221 67 1.3 
ARDCLOR-1232 33 0.33 
AROCLOR-1242 33 0.33 
ARDCLOR-1246 33 1.3 
ARDCLOR-1254 33 1.7 
ARDCLORI2GO 33 1.3 

64 

2u 
2u 
2 u‘ 
2u 
2u 
2u 
2u 
2lJ 

3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
6.6 
2DU 
3.9 u 
3.9 u 

2u 
2u 

,200 u 
39 u 
6DU 
39 u 
39 u 
39 u 
39 u 
39 u 

90 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
4.7 
3.7 u 
3.7 u 
39 

3.7 u 
3.7 u 
19 u 

3.7 u 
3.7 u 
1.9 u 
1.9 u 

190 u 
37 u 
74 u 
37 u 
37 u 
37 u 
37 u 
37 u 



CTOWI 
MCAS CHERRY POINT 
UTE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORYID: 

% SOLIDS: 70 72 82 77 76 76 72 81 

TAL METAL SOILS IMWKG) CRQL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERNRY 
NICKEL 
#ITAMUM 
SELENILIM 
SILVER 
5ODiUM 
THALUUM 
VANADIUM 
ZINC 

20 
6 

2l 
5 
5 

iii 
1 

2.: 
IO 

0.3 
Sal 
1.5 
0.1 

4 
500 
0.5 

1 
500 

1 
5 
2 

CYANIDE 0.5 NA 

7.4 
2 

0.2 
0.8 
0.1 

0.: 
24 

0.3 
0.4 
0.2 
0.5 
0.1 

17.3 
0.1 
0.1 
1.1 

42.7 
0.2 
0.3 

29.8 
0.3 
0.3 
0.3 

SOOl4Wl soo2-oool s003-ooo1 SOO4WJOl SBO4XklO2 SBO4aU2 
20761.02 20761.03 20761 .W 20761 .OS 20761.06 OUP 

6060 2730 
1.1 u 1.1 u 
7.4 1.7 u 

53.3 6.3 
0.41 0.28 U 

9.1 2.8 
3.6 0.54 

10400 1370 
20.7 8.9 

2.7 0.67 
31.1 4 

8290 2310 
145 ID6 

1770 572 
t74 22.8 

0.29 0.15 
8.2 2 
483 215 
1.4 u 1.4 u 

0.36 0.26 U 
924 651 
1.7 u 1.7 u 
23 . 8.4 

1610 114 
0.72 U 0.7 u 

2870 2450 
2.8 1.6 
2.3 1.9 

169 64.6 
0.26 U 

1.7 
0.31 
3700 
11.1 

1.6 
30.7 

0.24 U 
1.2 
0.3 

1790 
13.7 

2.6 
46.2 

16400 
341 
553 
239 

0.14 
16.4 
197 
1.2 u 
1.6 
351 
1.5 u 
9.2 
181 

0.61 U 

2540 
14.5 

2.8 
203 

0.26 U 
5.6 

0.52 
6240 
10.2 

1.3 
156 

106 
702 

59 
0.19 
10.4 
199 
1.3 u 
6.6 
360 
1.6 U 
6.7 

142 
0.65 U 

708 
552 

0"; u 
i.4 

246 
1.3 u 

0.32 
088 
1.5 u 
6.8 
416 

0.65 U 

3110 
12.1 B 

2.6 B 
2?4 
0.26 U 

4.6 B 
0.35 B 
3810 
14.6 

1.3 B 
63 

6150 
570 
569 B 

Fii u 
i.5 B 

259 B 
1.3 u 

0.34 B 
425 B 
1.6 U 
8.1 B 
364 

0.66 u 

3320 8470 
1.1 u 0.99 u 
2.6 1.5 u 

95.2 19 
0.26 U 0.25 U 

3 2.5 
24.5 0.25 U 

20400 26m 
15.5 10.4 

2.3 0.66 
37.9 2.2 

17200 3420 
164 to.9 
949 674 
B4.7 23.6 
0.16 0.73 
12.1 2 
223 314 
1.4 u 1.2 u 

0.63 0.25 U 
582 752 
1.7 u 1.5 u 

B 11.6 
252 27.3 
0.7 u 0.62 u 

SODSaDl 
20761.07 20761.06 



I 

CT0 191 
MCAS CHERRY POINT 
WE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORY ID: 

% SOLIDS: 43 38 a3 62 63 54 33 61 

TAl METAL SOILS (MCiKGl CRQL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
CQBALT 
CQPPER 

MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

M 
6 
1 

20 
5 
! i  

0.5 
SOD 

1 
5 

2.5 
ID 

0.3 
500 
1.5 
0.1 

a 
5w 
0.5 

1. 
SW 

: 
2 

CYANIDE 0.5 NA 

7.4 
2 

0.2 
0.8 
0.1 

5 
0.2 
24 

0.3 
0.4 
0.2 
0.5 
0.1 

17.3 
0.1 
a1 
1.1 

42.7 
0.2 
0.3 

29.8 
0.3 
0.3 
0.3 

5DD7um 
20761.09 

14500 lllcm 123m 7080 
1.8 U 2.1 u 1.9 u 1.3 u 

21.9 15.3 9.8 5.2 
76.2 65.9 B 103 50.9 
0.91 0.73 B 0.54 0.34 

8.6 IO B 13.4 5.8 
2.7 a 2.9 1.7 

6580 7580 23200 16100 
87.7 131 34.9 21.8 

5.7 4.9 B 3.5 2 
27.9 78.3 27.5 i3.9 

19WO 18200 IWO0 8960 
210 209 181 163 

1960 2D9DB 1740 1420 
181 227 75.3 59.2 
0.42 0.43 0.51 0.27 
15.6 20.5 B 11.3 7.9 
861 777 B 885 475 
2.3 U 2.7 U 2.3 U 1.6 U 

0.82 1.1 B 0.72 0.44 
lB90 2250 B 13BG 232 

2.8 U 3.2 U 2.8 U 1.9 u 
46.4 36.4 40.2 26.6 
237 262 935 646 
1.2 u 1.3 u 1.2 u 0.81 U 

20761.14 
WAM-I cuuYv.uI xJwnnAn 

20761 .I0 20761.11 20761.12 

6880 
1.3 u 
3.4 

76.5 
0.38 
19.6 

2.6 
14200 

18.9 
3.2 

21.1 
75cu 

115 
1930 

0.3 
10.4 
6B3 
1.6 U 

0.42 
741 
1.9 u 

26.5 
2390 
0.79 u 

SOllmDl 5012GCOl 5013aDl 
20769.02 20769.03 20769.04 

14400 
0.75 u 

7 
210 

0.37 u 
10.3 

6.3 
39100 

210 
5.5 
67 

155al 
644 

2180 
427 
3.1 
16 

1320 
2 

IA: 
1.1 u 

30.2 
443 

0.93 u 

9650 2420 
1.6 0.66 u 

10.9 6.1 
214 22.2 
0.6 U 0.33 U 

11.2 1.9 
11.7 2.1 

363W Baa0 
108 19.8 
5.5 0.33 U 

114 17.8 
25wO 9820 

1110 118 
1490 241 

795 23.4 
5.9 0.85 

29.3 2.3 
1520 a02 

a 0.66 U 
2.8 0.38 

236 47 u 
1.8 u 0.99 U 

67.7 10.9 
594 68.4 
1.5 u 0.82 u 



CT0 191 
MCASCHERRYPDINT 
StT616DEBRlSl'iLES 

CUENTID: 
UBORATORYID: 

%SDLIDS: 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 

ZZZLM 
CALCIUM 
CHRDMWM 
CDBALT 
COPPER 
IRDN 
LEAD 
MACNE5lUM 

MERCURY 
NICUEL 
POTASSIUM 
5ELENIUM 
SlLVER 
SODMJM 
THALLIUM 
VANADIUM 
mc 

20 
6 
1 

20 
5 
5 

0.5 
500 

: 
2.5 

cl: 
500 
1.5 
0.1 

4 
5ul 
0.5 

5oi 
1 
5 
2 

CYANIDE 0.5 NA 

IDL 

7.4 
2 

X:X 
0.1 

5 
0.2 

It: 
0.4 
0.2 
0.5 
0.1 

97.3 
0.1 
0.1 
1.1 

42.7 
0.2 
0.3 

29.8 
0.3 
0.3 
0.3 

SDl4uJol SD15axJl s016aol 5017&l 5817-Ol02 SOl8~1 SOlE+lU2 5Dl9-OWl 
20769.08 20769.09 20769.10 20769.W 20769.12 20769.13 20769.14 20769.15 

54 79 31 85 90 83 89 82 

3580 1670 4300 
1.1 \ 0.51 u 10.9 
5.6 1.6 4.5 

33.3 8.7 67.6 
0.37 u 0.25 U 0.65 U 

4.3 1.4 9.3 
2.1 0.49 1.2 

7250 2290 11900 
20 5.8 12.9 

7.3 0.32 1.1 
14.5 4 13 
5330 1760 11800 

162 34.7 84 
387 192 844 

94.5 17.3 159 
0.7 0.13 u 0.46 
4.2 1.3 3.8 

574 224 799 
1.7 0.51 u 4.1 

0.37 u 0.25 U 0.65 U 
398 176 316 
1.1 u 0.76 U 2u 

19.2 6.3 19.1 
178 4s 130 

0.93 u 0.63 u 1.6 U 

5350 
0.98 

4.1 
60.7 
0.24 U 

1.2 
0.67 

7.4 
1.1 
6.5 

5110 
30.3 
1109 

46 
0.17 

4 
0.51 
0.24 U 
61.2 
0.71 u 

8.2 
53.7 
0.59 u 

0.45 u 
4 

39.1 
0.22 u 

2.1 
0.88 

14200 
10.7 

1.2 
2G.9 

6810 
45 

2570 
44 

D.?7 
9.7 

327 
0.5 

0.22 u 
50.7 
0.67 u 
11.1 
139 

0.56 u 

0.48 u 
1.8 

25.2 
0.24 U 

1.1 
0.46 

25500 
9.7 

0.53 
6 

2970 
0.49 u 

3.5 
32.8 
0.24 U 

2.5 
0.98 
5910 

29.3 
633 
10.9 
0.12 u 

3.0 
5ow 

0.79 
0.24 U 

53 
0.72 U 
18.2 
48.7 

0.6 U 

3610 
0.45 u 

1.1 
7.9 

0.23 U 
0.71 
0.23 U 
452 
4.9 

0.41 
1.3 

1850 
3 

174 
5.2 * 

0.74 
1.4 

376 
0.45 u 
0.23 U 
32.3 U 
0.68 u 

6.1 
2.7 

0.56 U 

8.7 
0.93 
18.8 

3170 
84.2 
642 

23.9 
0.8 
5.2 
321 

0.97 
0.24 U 
248 

0.73 u 
9.5 
549 

0.61 U 

c I 



CT0 191 
MCAS CHERRY PDfNT 
SITE 16 DEBRIS PILES 

CLIENT ID: 
LABORATORY ID: 

96 SDLIDS: 

TAL METAL SOILS WWKGI cRa1 ID1 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLUUM 
BDRON 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
CUPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
PDTASSIUM 
SElENlUM 
SILVER 
SDDIUM 
THALUliM 
VANADIUM 
ZINC 

20 
6 
1 

20 
5 
5 

2i 
1 
5 

2.5 
10 

0.3 
500 
1.5 
0.1 

4 
SW 
0.5 

1 
500 

1 
5 
2 

7.4 
2 

0.2 
0.8 
0.1 

5 
0.2 
24 

X:: 
0.2 
0.5 
0.1 

17.3 
0.1 
0.1 
1.1 

42.7 
0.2 
0.3 

29.8 
0.3 
0.3 
0.3 

CYANIDE 0.5 NA 

5019-ooo1 SBmOlD2 
DUP 20769.19 

83 89 

4100 4780 
0.48 u 0.45 u 

4.7 2.3 
39.5 18.1 
0.24 U 0.22 u 

2.4 2.2 
1 0.22 u 

12700 11700 
9.7 6 
1.2 0.42 

21.1 2.2 
4160 2610 
95.1 40.8 
863 550 

41 12.5 
0.96 0.11 u 

5.8 1.8 
559 519 
0.7 0.94 

0.24 U 0.22 u 
142 34.5 

0.72 U 0.67 u 
12.9 6.9 
497 75.3 
0.6 U 0.56 u 



APPENDIX B 

SCHEDULE 



OU-1,SlTE 16,DEBRlS PILE REMEDIATION . 
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/ I I I I I 1985 
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Pqml 

Nov 
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Milestone A Summery - 
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APPENDIX C 

SUPPORT INFORMATION 



t HALLIBURTON NUS AND SUBSIDIARIES TELECON NOTE 1 

CONTROL NO: 4435 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
S. Hughes 
File (CT01 91) 
BETWEEN: Keene Kruchenburgh 

AND: Randy Elder 

1 DATE: l/3/94 

OF: Piedmont Sanitary 
Landfill 

1 TIME: 

PHONE: 91 g-466-53,91 

They can accept asbestos contaminated material at a cost of $441~~. They do not do transportation. 
He will send me a brochure and a profile as an example of the approval process. 

If only asbestos is present the approval can be done in 24-hours. They cannot accept TPH 
contamination of any type, but can accept other types of contamination on an as reviewed basis. 



1 HALLIBURTON NUS AND SUBS/DIARIES TELECON NOTE 1 

CONTROL NO: 4435 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
S. Hunhes 
File (CT01 91) 
BETWEEN: Jack Kurlings 

AND: Randy Elder 

1 DATE: l/3/94 1 TIME: 

OF: East Carolina Regional PHONE: 919-348-3322 
Landfill 

The can accept friable asbestos containing material at a cost of $49~~. They do not provide 
transportation. Approval for acceptance is a regular profile and takes 7 to 10 days. They are 
approximately 125 miles from MCAS Cherry Point. 



1 HALLIBURTON NUS AND SUBSIDIARIES TELECON NOTE ] 

CONTROL NO: 4435 1 DATE: l/3/94 1 TIME: 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
S. Hughes 
File (CT01 91) 
BETWEEN: Frank Smith 
AND: Randy Elder 

1 OF: BFI ( PHONE: 91 O-525-41 32 

Frank is going to fax me some info on pricing, transportation, and profiling requirements for the 
disposal of asbestos containing material. 



1 HALLIBURTON NUS AND SUBSIDIARIES TEl ECON NOTE 1 

CONTROL NO: 4435 

DISTRIBUTION: J.R. Elder 
S. Hughes 
Project File CT0 191 

DATE: 01/09/95 TIME: 1135 

BETWEEN: David Noble I OF: MCAS Cherry Point PHONE:(919)466-5917 

AND: S. Ruffing 

DISCUSSION: 
I contacted David Noble to discuss permit and wetland requirements to support the Asbestos Abatement 
project at MCAS Cherry Point. David indicated that he could help me with the wetlands requirements, but 
John Meyers (919-466-4903) would need to provide information regarding asbestos abatement and Tom 
Fitzgerald (919-466-4674) would provide information regarding stromwater and erosion and sediment 
controls for the Air Station. David indicated that he prefers doing the permits himself to insure all bases 
covered and because he has a good relationship with the state. I told him this is not a problem and we are 
only identifying the requirements at this point in time. David said the first requirement is to identify and 
delineate the different types and areas of wetlands at the site. David said a nationwide permit would be. 
required from the Army Corps of Engineers. Also, a consistency permit from the State Division of Coastal 
Management would be required at some point. David felt that restoration of the wetlands would need 
covered but may be able to be included in the Erosion and Sediment Control Plan for the site. Any sites 
disturbing greater than 1 acre of soil will require a E&S Control Plan. In addition, any sites disturbing 
greater than 5 acres will require a NPDES permit. David said that the final permit requirements for working 
in a wetlands are dependent on the type of equipment used and on how access is gained. Davis said that 
cutting trees in the wetlands does not require a permit but disturbing hydrology or soil does require a 
permit. He identified three types of permits: 

1. Nationwide - issued by Army Corps’of Engineers 
2. General - issued by the regional office of the Army Corps of Engineers 
3. Individual - issued by the specific Army Corps of Engineers representative for MCAS Cherry Point 

It is likely that only a nationwide permit will be required. David identified the following personnel at the 
State regional office: Debra Sawyer or Bill Moore - Wetlands and stormwater. 

Floyd Williams or Pat McLain - Erosion and Sediment Control. 

These individuals can be reached at 919-946-6481. In addition, David identified Mike Bell as the Army 
Corps of Engineers representative for MCAS Cherry Point. 

ACTION ITEMS: 
Follow up on permit requirements with John Meyers and Tom Fitzgerald as well as with the State of North 
Carolina and the Army Corps of Engineers. 



HALlIBUBTDN NlJS AND SUBS/DIARIES TEL ECDN NOTE 

CONTROL NO: 4435 DATE: 01/09/95 TIME: 1305 

DISTRIBUTION: J.R. Elder 
S. Hughes 
Project File CT0 191 

BETWEEN: Tom Fitzgerald OF: MCAS Cherry Point PHONE:(919)466-4674 

AND: S. Ruffing 

DISCUSSION: 
Tom Fitzgerald is responsible for the Erosion and Sediment control and Stormwater requirements at MCAS 
Cherry Point. Tom said a E&S Control Plan will be required because the site is in excess of 1 acre. He 
also said that if the site, contiguous or noncontiguous areas exceed 5 acres a NPDES permit is required. 
The plan must be submitted to the Land Quality Section at the State. A stormwater management plan is 
not required if no additional impervious surfaces are created at the site. Tom identified the permit for 
coastal management consistency as 401 water quality certification. This is required to determine if the 
project is consistent with coastal management requirements. Tom indicated the following as potential 
requirements for the project. Asbestos Abatement Permit, Solid Waste Disposal Certificates, Transportation 
Certificates, Disposal Facility Certification, Asbestos Manifesting. 

ACTION ITEMS: 
Follow up on additional permit requirements with John Meyers and with the State of North Carolina and the 
Army Corps of Engineers. 



HAL L/BURTON NUS AN0 SUBS/D/ARIES TEL ECON NO TE 

CONTROL NO: 4435 DATE: 01/09/95 TIME: 1500 

DISTRIBUTION: J.R. Elder 
S. Hughes 
Project File CT0 191 

BETWEEN: Mr. Pat Curran OF: State Of N.C., Asbestos 
Management Branch 

PHONE:(919)733-0820 

AND: S. Ruffing 

DISCUSSION: 
I contacted Pat to determine the required permits for asbestos abatement at MCAS Cherry Point. Pat 
indicated that North Carolina accredited personnel must perform field work associated with asbestos 
removal and abatement. Also, the state requirements are similar to NESHAP. A permit notification form for 
asbestos abatement is required and must be submitted 10 days prior to commencement of work. No 
special permits are required for transportation of asbestos. The disposal facility receiving the asbestos 
waste must be state certified. Pat will send me a copy of the permit form, copies of the waste shippment 
records, a copy of.the worker accreditation form, and rules related to asbestos abatement. Pat requested 
that these waste shippment record forms be used because within the next year all disposal facilities in 
North Carolina will be required to use the same form. 

ACTION ITEMS: 
Follow up on additional permit requirements with John Meyers and with the State of North Carolina and the 
Army Corps of Engineers. 



1 HALLBURTON NUS AND SUfWDIARIES TEL ECON NOTE 1 

CONTROL NO: 7873 ) DATE:1 l/l 5/94 1 TIME: 
DISTRIBUTION: 
G. Zimmerman 
D. Wroblewski 
M. Cochran 
File 
BETWEEN: Mark Patterson 1 OF: Cherokee Environmental ) PHONE: (919) 775-2121 
AND: Randy Elder 
DISCUSSION: I was referred to Mark by Gary McSmith of LANTDIV and explained that I was interested in 
information regarding thermal treatment of petroleum contaminated soils. 

Mark provided the following details: 

l They treat the soil in a brick kiln at 2000 deg F, and the resulting material is bricks which are sold for 
reuse. They test the bricks at the generators request and to date have not failed any treatment standards. 

l The kiln is fixed base, so the treatment is offsite. They can provide transportation services and are 
capable of treating 500,000 tons per year. 

l The cost of treatment was quoted as 52D/ton and loading and transportation was quoted as $1820 per 
ton. These prices are subject to change. 

. They require the following analyses, which they can do, for waste acceptance: TPH, full TAUKL, and 
TCLP metals. 

ACTION ITEMS: 



HALL/BURTON NUS AND SUBSIDIARIES TELECON NOTE 

CONTROL NO: 4435 1 DATE: l/3/94 1 TIME: 
rl’ 

DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
S. Hughes 
File (CT01 91) 
BETWEEN: Billy Moms 

AND: Randy Elder 

OF: NC State Solid Waste 
Management 

PHONE: 919-946-6481’ 

I called Billy to get the name of some landfills which can accept friable asbestos for disposal. MCAS 
Cherry Point wants to save the space in their landfill. 

He gave me the following info: 

East Carolina Regional Landfill 
Windsor NC 
Greg Elkins 
919-348-3322 

Piedmont Sanitary Landfill 
Winston-Salem NC 
Bill Lewis 
91 O-595-6677 

BFI 
Clinton NC 
Frank Sniff 
91 o-525-41 32 

He also noted that we may want to talk to Pat Cunan (919-733-0820). of the Asbestos Hazard 
Management Branch because they will have a hand in the remediation. 



r--- HAL LJBURTON NUS AND SUBSIDIARIES TEiECRN NOTE 1 

CONTROL NO: 4435 DATE: 01109/95 TIME: 1515 

DISTRIBUTION: J.R. Elder 
S. Hughes 
Project File CT0 191 

BETWEEN: John Meyers 

AND: S Ruffing 

OF: MCAS Cherry Point PHONE:(919)466-4903 

DISCUSSION: 
John Meyers handles the asbestos projects for MCAS Cherry Point. John initially felt that because no 
demolition was involved with this project, no permit would be required. I told John that I talked with Pat 
Curran at the State and he implied that a permit would be required. John said he would call Pat and verify 
what permits are required. 

John called back at 1605 on the same day and said that after discussions with Pat Curran that a permit 
notification form is required. This permit requires the volume of material containing asbestos. 

ACTION ITEMS: 
Follow up on additional permit requirements with the State of North Carolina and the Army Corps of 
Engineers. 



HALLIBURTDN NUS AND SUBSIDIARIES TELECON NOTE 

CONTROL NO: 4435 

DISTRIBUTION: J.R. Elder 
S. Hughes 
Project File CT0 191 

DATE: 01/l 0195 TIME: 0925 

BETWEEN: Bill Moore OF: State of N.C. Regional 
Office 

PHONE:(919)946-6481 

AND: S. Ruffing 

DISCUSSION: 
Talk to Bill Moore with the state of N.C. to verify wetlands and stormwater requirements. Bill said he 
handles stormwater but Debra Sawyer handles wetlands. Bill referred me to Pat McLain for erosion and 
sediment control and Buddy Bulow for air quality. Debra, Pat, and Buddy are all located in the regional 
office and at the same phone number. Bill said that 1 copy of the E&S Control Plan needs to be submitted 
to someone at Stormwater Management and a determination of the need for a Stormwater Management 
Plan will then be made. However, Bill indicated that because no impervious surfaces are being 
constructed, a Stdrtiwater Management Plan is not applicable. Bill talked to Buddy Bulow regarding air 
quality requirements and Buddy indicated that air requirements for asbestos would be dictated by the North 
Carolina Division of Environmental Management, Asbestos Group at 919-733-0820. This is were Pat 
Curran is located and I have already contacted him on l/9/95. Bill left messages for Debra Sawyer and Pat 
McLain to call me. 

ACTION ITEMS: 
Follow up on additional permit requirements with Debra and Pat at the State of North Carolina Regional 
3ffice and also with the Army Corps of Engineers. 



I HALLIBURTDN NUS AND SUBSIDIARIES JELECDN ND JE ! 

CONTROL NO: 4435 I DATE: 01/l 0195 I TIME: 0940 

DISTRIBUTION: J.R. Elder 
S. Hughes 
Project File CT0 191 

BETWEEN: Pat McLain OF: State of N.C. Regional 
Office 

PHONE:(919)946-6481 

AND: S. Ruffing 

DISCUSSION: 
Talk to Pat McLain with the state of N.C. to verify erosion and sediment control requirements. Pat said that 
areas exceeding 1 acre require a E&S Control Plan and sites exceeding 5 acres also required an NPDES 
permit. .The E&S Control Planmust include: the site vicinity, the areas of construction, the means of erosion 
and sediment control, the specifications for restabilization (Pat said the Navy has specsf for this), Drawings 
(site vicinity map, wetlands locations, E&S controls, etc.). Pat said the erosion and sediment controls must 
be designed for a 10 year storm. The state does not have specific E&S controls details, however, they do 
request that on opeh channels the side slopes are designed with a 2 to 1 slope. Pat also said that High 
Quality Water areas have different E&S requirements. NOTE: Verify if these requriemenis need included in 
your design. Pat identified Mike Bell (919-975-3025) with the Army Corps of Engineers (representative for 
MCAS Cherry Point) for additional information pertinent to wetlands. He also suggested calling the 
Wilmington District of the Corps at 910-251-4511 if Mike cannot be contacted. 

ACTION ITEMS: 
Follow up on additional permit requirements with Debra at the State of North Carolina Regional Office and 
also with Mike Bell at the Army Corps of Engineers. 



HALL/BURTON NUS AND SUBS/D/AR/ES TELECON NOTE 

CONTROL NO: 4435 1 DATE: l/l Z/94 1 TIME: 
DISTRIBUTION: L 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
S. Hughes 
File (CT01 91) 
BETWEEN: Mark Kraus OF: Environmental Concerns PHONE: 41 O-745-9620 

Inc. 
AND: Randy Elder 
Environmental Concerns is a not for profit wetlands restoration company. I called Mark looking for 
concerning revegetation of the wetlands following remediation of the debris piles at MCAS Cherry 
Point. 

Mark provided the following input for planting the native species (bald cypress, sweet gums, and water 
tupelo) on the project; 

. Only containerized stock should be used. Root plantings have an extremely low viability. 
l Shrubs should be planted on lo-foot centers, and trees should be planted on 12 to 18foot 

centers. 
l Environmental .permits for restoration of wetlands usually specify 85% viability after l-year. Real 

world expectations should be as high as 95%. 
l The Navy should have the right to inspect and approve all stock prior to its planting. They should 

also oversight the restoration work. 
l A price for supplying the plants, long-term slow-release fertilization, and planting, for the native 

vegetation mentioned, is approximately $20,000 to $25,000 per acre. 



1 HALL/BURTON NW AND SUl3SIDIARIES TELECON NOTE 1 

CONTROL NO: 4435 
DISTRIBUTION: 

1 DATE: 2/14/95 1 TIME: 4:OOpm 

1 R. Elder 
T. Riley 
File (CT01 91) 
BETWEEN: Pat McLain 
AND: Chris Neumann 

1 OF: NC Regional Office 1 PHONE: (919)946-6481 

He informed me that we cannot have 10% increase in peak flow from preconstruction to after. 

Slocum Creek is considered high quality waters. Therefore any construction within 570 ft of high 
quality waters must meet design criteria for 25 year storm instead of 10 year storm. Also the time 
period for reestablishing permanent ground cover is changed: Soggy non working days do count. 
l/2-inch of snow locks everything up. 
From: within 30 working or. 120 calendar days 
To: withing 15 working or 60 calendar days. 

He also informed me that sediment control devices are designed to capture 70% of the +40 micron 
size generated in a 2 yr storm: 

-aspect ratio 3:l for sediment basin 
-silt fences, check dams for 25 year storm 



1 HALL/BURTON NUS AND SUBSIDIARIES 

CONTROL NO: 4435 1 DATE: 2/9/95 
DISTRIBUTION: 

TELECON NOTE j 

1 TIME: 8:45am 

I R. Elder 
T. Riley I 
File (CiOl91) 
BETWEEN: Tom Fitzgerakt 
AND: Chris Neumann * 

1 0F:MCAS Cherry Point 1 PHONE: (919)466-4674 

Randy said that Tom Fitzgerald mentioned that float booms would be needed for E&S. My purpose is ’ 
to seek information about float booms. Off the top of his head, he doesn’t believe he has any info on 
float booms. If he doesn’t he will contact DOT and get something from them. DOT uses it alot for 
road construction purposes. He will fax me any info he receives. 



t HALLIBURTON NUS AND SUBSIDIARIES TELECON NOTE 1 

CONTROL NO: 4435 
DISTRIBUTION: 
R. Elder 
File (CT01 91) 
BETWEEN: Jim Edgerton 

1 DATE: 3/6/95 

0F:NC DOT Engineering 
Services 

1 TIME: 10:30am 

PHONE: (919)733-7621 

1 AND: Chris Neumann I 
I asked him what fluat booms are and to what capacity they are used. He said they are used for 
dredging, oil spills or for fuel spill contamination. He referred me to: 

Marine Engineering 
Moorehead City 
(9 19)72&6446 
They may have design for float boom. 

Transferred to Bridge Maintenance and talked to Fred Mehfar. He is calling around for info and will 
call back. 



HALLIBURTON NUS AND SlJBSlDJARiES 

CONTROL NO: 4435 1 DATE: 3/6/95 
DISTRIBUTION: 

TELECON NOTE 

1 TIME: 4:ZOpm 

R. Elder 
File (CT01 91) 
BETWEEN: Shawn 

AND: Chris Neumann 

0F:American Boom & Barrier PHONE: (407)7&t-21 10 
Corp.. 

Nor&h Carolina usually uses permeable curtains. 
cost:at 3A depth, $8.05/iinear ft with 22 oz. fabric l 

He is faxing me information based on 1000 plus or minus llinear ft and info related to the product. 
They do not manufacture EC-l anymore. 

t 



HALL/BURTON NUS AND SUBSiDlARfES TELECON NOTE j 

CONTROL NO: 4435 1 DATE: 1 TIME: 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: Jerry Locklear 0F:Laidlaw Environmental, PHONE: (803)452-5003 

Pinewood, SC 
AND: Ellen Bjerklie 
I called to get cost and requirements information for the landfill. He said that the waste must be 
received by them in either cubic yard boxes or drums because they don’t allow any trucks except their 
own into the landfill. The waste would be put in one place and backhoed before their own trucks 
would take it to the landfill. so the waste cannot be in bags. No testing is required by us for them to 
accept the waste. Soil would be $60.00/tori with $15.70/tori taxes. Debris would be $72.OO/cy box 
plus $15.70/box taxes. Debris in drum would be $7500/drum plus $15.70 tax/drum. 

= 



[ HALL/BURTON NUS AND SUBSIDIARIES TELECON NOTE 

CONTROL NO: 4435 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: Bob Gardner 

1 DATE: 

0F:Sandy Pines Landfill, 
Dorchester, SC 

1 TIME: 

PHONE: (803) 563-2672 

AND: Ellen Bjerklie 
I called to get cost and requirements information. He said that both soil and debris contaminated with 
asbestos would cost $35.00/tori to dispose of. There are no packaging requirements, but we would 
have to notify the DEHEC (air quality) to get permission to transport the waste from out of state. He 
said that he would prefer that we use their North Carolina landfill (Piedmont) and that I should call 
Keene Kruckenburg at (910) 595-6677. If the North Carolina landfill couldn’t take it, he would. 



1 HALL/BURTON NUS AND SUBS/DIARIES TELECON NOTE ) 

CONTROL NO: 4435 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: Ralph DePoner 

1 DATE: 1 TIME: 

0F:Mine Rd. Pr & C, landfill, (615) 74SQOOPHONE: 
TN 

AND: Ellen Bjerklie 
I called to get cost/requirements information regarding landfill. They are a class I sanitary landfill and 
accept friable asbestos. The state would require a permit for special waste and an analytical test to 
make sure it was contaminated with asbestos. He quoted a price of SO/cubic yard but said the price 
is negatiable for large quantities of waste because they are a private landfill. He estimated that he 
could go as low as $3500/cubit yard. 

‘_ .  .  



1 HALL/BURTON NUS AND SUBS/DIARIES TELECON NOTE 1 

CONTROL NO: 4435 1 DATE: 2/7/95 1 TIME: 1150 

DISTRIBUTION: 
J. Trepanowski ,- 

D. Wroblewski _’ 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: John King 1 OF:Scot! Cty Landfill, TN 1 PHONE: (615)569-5702 
AND: Ellen Bjerklie 
He called me from the landfill and said that they do accept out of state friable asbestos, The 4andfill 
has a blanket asbestos permit. It will cost $25/yard for both debris and soil waste. We must provide 
transportation and unloading. The waste must be double bagged and be accompanied by required 
paper work. He asked me to fax him information on the quantities and samples. Fax: (615)569-6370 



1 HALL/BURTON NUS AND SUBS/DAR/ES TELECON NOTE 1 

CONTROL NO: 4435 1 DATE: ( TIME: 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski * 
D. Hutson 
R. Elder 
File (CT01 91). 
BETWEEN: Carl Cressler (his sales rep) 

AND: Ellen Bjerklie 

OF: Chestnut Ridge Landfill, 
Knoxville CTY, TN F.O. 6 

PHONE: (615)525-6575 

I called to get cost, requirements information for the landfill and Mr. Cressler forwarded me to his 
special waste sales representative. The sales rep said that they accept out of state friable asbestos 
waste at $24SO/ton for soil and $20.00/cubit yard of loose debris. The waste must be tested to 
certify that it is contaminated with onluy asbestos. He suggested that I call Keene Kruckenburg in 
North Carolina at (919) 595-6677. 



1 HALLJBURTOJU NUS AND SUBSIDIARIES TELECON NOTE 1 

CONTROL NO: 4435 1 DATE: 2/10/95 1 TIME: 0830 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CTOl91) 
BETWEEN: John McGarvey 0F:Meadowfill Landfill, PHONE: (304)842-2784 

Bridgeport, WV 
AND: Ellen Bjerklie 
Mr. McGarvey said that the landfill does take out of state asbestos waste. The cost for soil and debris 
would be $31.00/tori. The waste can be either double bagged, or transported in a lined dump trailer 
(bladder bag) depending on what the EPA says is o.k. for that particular waste. The waste must be 
manifested to ensure that it meets NESHAP requirements. 



) HALL/BURTON NlJS AND SUBSIDIARIES TELECON NOTE 1 

CONTROL NO: 4435 1 DATE:2/10195 and 2/14/95 1 TIME: 8:40 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: John Miller a 0F:S & S Landfill, Clarksburg, PHONE: (304)745-3234 

AND: Ellen Bjerklie 
I called Mr. Miller to get information on cost and requirements. The landfill accepts out of stat 
asbestos waste. The cost for soil contaminated with asbestos is $20/tori and is usually transported to 
the landfill in a dump trailer lined with 6 mil polyfilm and wrapped over the top of the soil (envelop) so 
that there are no visible emissions. The debris would be $lO/cubic yard. They have no problem with 
the length of the piping of the diameter that we have (about one and a half feet diameter). If we ship 
the waste in dump trailers, whatever size we can fit into the trailers is acceptable for the landfill. They 
require an asbestos waste manifest. The NC waste manifest would be fine because it fills NESHAP 
requirements. He also has a credit application for payment depending on how we would be paying. 
He suggested a transporter that we could call to get cost quotes for shipping: Bill Sacco of NHD at 
800-360-6431. 

._ ._ 



ffALL/BURTON NUS AND SUBS/D/AR/ES TELECON NOTE 

CONTROL NO: 4435 1 DATE: 2/15/95 1 TIME: 12:OO 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: Ronald Mann 0F:Han Sanitary Landfill, PHONE: (304)753-9470 

Peterstown, WV 
AND: Ellen Bjerklie 
I called to get information on costs and requirements for the landfill. Mr. Mann said that the landfill 
does accept friable asbestos waste. The soils would cost $33.75/tori to dispose of, and the debris 
would be $lSOO/cubic yard plus $8.75 tax/ton. A waste manifest is required. If the landfill has to 
unload the waste, he has size requirements for the piping: if a box trailer is used, the piping must be 
no longer than 4 feet in length (for the 1 l/2 foot diameter piping that we have), but if a fiat bed or . 
dump trailer is used, there are no size requirements, just whatever we can load onto the tn~ck. These 
kinds of trucks are easier to unload the debris from. He said that he could give information on 
trucking if we need ,!t. 



) HALL/BURTON NUS AND SUBSlDfARiES TELECON NOTE 

CONTROL NO: 4435 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: Charels Jones 

1 DATE: 2l7l95 1 TIME: 1140 

1 0F:NC Div. of Coastal 1 PHONE: (919)726-7021 

AND: Ellen Bjerklie 
1 Management 

I called to find whether he might need a dredge and fill permit for the removal of asbestos 
contaminated material at MCAS. He said that a dredge and fill permit is only required if work is going 
on within 75 feet of estuarian waters. Slocum Creek is not an estuarian waterway so the dredge and 
fill permit does not apply. However, since wetlands will be disturbed by the excavation, a permit for 
coastal consistency determination will be required. He has already done consistency determination 
for Cherry Point and will check his records and call Cherry Point to see if he’s already covered the 
area and will call me back with more details. 

. 



( HALL/BURTON NUS AND SUBSIDIARIES TELECON NOTE 

CONTROL NO: 4435 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: Charles Jones 

1 DATE: 2/8/95 1 TIME: 1030 

1 0F:NC Div. of Coastal 1 PHONE: (919)728-7021. 

AND: Ellen Bjerklie 
1 ManaQemd I 

He called me back with more details on the consistency determination. He said that federal activities 
require a consistency determination for coastal management to make sure that they are in line iwth 
NC regulations. He talked to someone at MCAS to confirm that the NAW would write the consistency 
determination and then send it to the Division of Coastal Management for review. He also noted that 
we would need a permit to disturb wetlands from the Army COE, a 401 Water Quality Certification and 
an Erosion and Sediment Control Plan. The Navy needs to send the consistency determination to 
NC Division of Coastal Management, attn. Steve Benton, P.O. Box 27687, Raleigh, NC 27611. The 
Div. of Coastal Mgt. would send it for review to other agencies including the NC Wildlife Commission, 
Div. of Marine Fisheries, Div. of Environmental Management, and the Div. of Water Resources. For 
more details on their own review process, he suggested that I call Steve Benton at (919) 733-2293. 



1 HALL/BURTON NUS AND SUBSIDIARIES TELECON NOTE 1 

CONTROL NO: 4435 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: Pat McLain 
AND: Ellen Bjerklie 

1 DATE: 2/8/95 1 TIME: 1035 

1 0F:NC DEHNR 1 PHONE: (919)946-6481 

Pat McLain returned my call. He said that the Erosion and Sedimentation Plan should be sent-to him 
to be reviewed. NC DEHNR, att. Pat McLain, 1424 Carolina Ave., Washington, NC 27889. There is a 
review fee of $30.00 for the first disturbed acre, and $20.00 for each additional whole or fractional 
disturbed acre. The review does not start until the fee has been received. 



HAUlBURTON NUS AND SUBS/DIARIES TELECON NOTE 

CONTROL NO: 4435 
DISTRIBUTION: 
J. Trepanowski 
0. Wroblewski 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: Pat Curran 

1 DATE: 2/Q/94 1 TIME: 0930 

0F:NC Asbestos Management PHONE: (91 Q)733-0820 
Branch 

AND: Ellen Bjerklie 
I called Pat Curran to find but about fees for permitting. However, when he had previously sent us 
material, he did not know that the removal of asbestos would not be in a building. It turns out that 
there is no requirement to submit a permit notification form. Due to a loop hole in the law, the workers 
need not be accredited. However, federal OSHA requires that the workers be trained. This training 
amounts to the same amount that accredited personnel require. if we had non-accredited trained 
personnel perform the work, we would not have to pay the fees ($100.00 for each supeMsor, and 

. $25.00 for each worker). However, since the same training is required, we would only be able to find 
accredited personnel. Even though accredtied personnel would be performing work where 
accredidation is not required, we must still pay the fees for each supervisor and worker. He also said 
that the waste dispoal form that he had sent to Steve Ruffing would put us in compliance with I 
NESHAP and DOT regulations for transporting the waste. He suggested that we should monitor the 
employees’ exposure to determine what kind of protective gear they should wear, and that we should 
do air quality monitoring on site for an visible asbestos emissions. we don’t want to have any visible 
emissions. Federal OSHA requirements apply, not stat OSHA requirements, because the activity is 
taking place on a federal facility. He suggested that I call the Federal OSHA Regional Office in ‘w 
Raleigh. 



1 HALL/BURTON NUS AND SUBSIDIARIES JELECON NOTE / 

CONTROL NO: 4435 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: Albert Smith 
AND: Ellen Bjerklie 

1 DATE: 2/Q/95 1 TIME: 1045 

1 0F:U.S. Department of Labor 1 PHONE: (919)856-4770 

I called the U.S. Department of Labor to follow up onPat Curran’s suggestion. Albert Smith said that 
the removal action would be a Class IV type of situation and is sending me a copy of the standards. 
They do not require any permits for this action and no fees are involved. 



HALLIBURTON NUS AN’ SUBSID/ARES TELECON NOTE ] 

CONTROL NO: 4435 1 DATE: 2/g/95 1 TIME: 1120 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CTO191) 
BETWEEN: Lt. Gray 
AND: Ellen Bjerklie 

1 0F:NC DOT 1 PHONE: (919) 733-4077 

Lt. Gray said that friable asbestos is listed under Code of Federal Regulations (CFR) 49 and is 
therefore regulated by the DOT. The NC Asbestos Waste Shipment Record covers all of DOT 
requirements. The Div. of Environemental Management, Asbestos Abatement Group and the DOT 
developed the form together. He suggested that I call Jeff Dellinger for information regarding 
asbestos waste manifests at (919)733-0820, and Margaret Babb about solid waste disposal 
certificates at (919) 7332178. 



1 HALL/BURTON NUS AND SUBSIDIARIES TELECON NOTE 

CONTROL NO: 4435 1 DATE: 2/9/95 1 TIME: 1030 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski .’ 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: Debra Sawyer 1 0F:NC State Regional Office 1 PHONE: (919) 946-6481 
AND: Ellen Bjerklie 
I called her for information regarding the 401 Water Quality Certification for disturbing wetlands. She 
is sending me a copy of the application. There are no fees. Seven copies and the original application 
are to be sent to John Domy for review and he will distribute to the appropriate people to review. She 
also said that we would need a 404 Nationwid permit from the Army Corps of Engineers (probably a 
form #38-cleanup of hazardous and toxic waste). This permit will require written concurrence from the 
State regional office. She suggested that I call Mike Bell at the Army COE at (919) 975-3025 about 
the Nationwide permit. I called and left a message. He had originally referred me to Debra Sawyer. 



1 HALL/BURTON NUS AND SUBSIDIARIES TELECON NOTE ( 

CONTROL NO: 4435 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 

j DATE: 2l9l95 [ TIME:0230 

. . 
R. Elder 
File (CT01 91) 
BETWEEN: Mickey SugQ 
AND: Ellen Bjerklie 

1 0F:Army COE 1 PHONE: (919)975-3609 

-_ 
I called him for information about the 404 Nationwide permit. He said that the site needed to be 
sunreyed and flagged so that he could determine if the wetlands were adjacent or isolated and 
whether or not they’re above or below headwaters. If the wetlands are above headwaters, a 
Nationwide permit would be needed. He suggested that a Nationwide 26 form would be needed. If 
the are to be impacted is below 1 acre, we could get a PDN (pre-discharged notification). If the area 
to be disturbed is over 1 acre, we need an application which is only a couple pages long. They would 
send the application to be reviewed by the U.S. Fish and Wildlife Service, the Marine Fisheries, the 
Department of Environemtnal Management (Water Quality) and the Division of Coastal Management: 
These agencies have five days to tell the Corps if they will be having any comments and then another 
15 days to send the comments. Based on these comments, the Corps will make it’s decision on 
whether to grant the permit. There are no fees involved. I asked him about the Nationwide 38 form 
for hazardous and toxic waste. He said he would have to check into that and asked me to send him 

-_ more information on the project so he could determine which form we would need. 

He also said that if the wetlands were below headwaters or next to waters, we would need an 
individual permit. This is the most difficult permit to obtain and could take from 60 days to 6 months. 

‘. They would send that application to baout 20 agencies for comment, and possibly public notification * 
and comments would be required. They would ask us to identify alternatives to the project that would 
meet the same goals, minimize impacts, or create or restore wetlands elsewhere. There would be a 
fee if the permit was issued. The amount would depend on how long and how much review is 
required before the permit is issued. 

address: 
U.S. Army COE 
attn: Mickey Sugg 
P.O. Box 1000 
Washington, NC 27888-l 000 
fax: (919)975-l 399 

Note? Randy Elder later called him that the site will be surveyed in a week or two, and that he would 
be invited to the permit .meeting at Cherry Point. 
determine which permit will be needed. 

He will look at the surveyed wetlands to help him 



HALL/BURTON NUS AND SUBS/DIARIES TELECON NOTE 

CONTROL NO: 4435 
DISTRIBUTION: 
J. Trepanowski 
D. Wroblewski 
D. Hutson 
R. Elder 
File (CT01 91) 
BETWEEN: Jeff Dellinger 
AND: Ellen Bjerklie 

1 DATE: 2/9/95 1 TIME: 0230 

1 0F:Asbestos Group 1 PHONE: (919)733-0820 

I called Jeff as suggested by Lt. Gray. He said that the Shipment- Record will cover the asbestos 
waste manifests. One Record will be required for each truckload of waste. I also asked him about the 
%olid waste disposal certificate” and he said he thought that referred to what he calls “trip tickets”. 
These are given to the transporter by the landfill and it’s how they do their billing. He also said that 
depending on the landfill, they may require the waste to be bagged, or depending on the volume of 
material to asbestos ration, (for the soil) might only require that the waste be transported in a lined 
dumptruck with a cover and then have a pit to dump the waste into. This can reduce handling and 
shipment costs. He is sending me a copy of the NC rules for asbestos transportation, a list of 
transport contractors, NESHAP rules, shipment forms, a list of NC landfills, and OSHA regulations. 



1 HALL/BURTON NUS AND SUBSIDJARES TELECON NOTE 

CONTROL NO: 4435 1 DATE: 2/9/95 1 TIME: 0315 
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I called to ask him about possible revisions to the current rules for requiring a Stormwater 
Management .Plan. He said that he did not think the new regulations would impact our project. The 
new rules do not require a Stormwater Management Plan unless there will be development. 
“Development” inlcudes building impervious or partially impervious surfaces. I told him that we would 
have a temporary gravel road. He said that would be considered partially impervious but he would be 
reviewing the Erosion and Sedimentation Plan. He said that we shoul include information on how we 
will be handlign drainage from the roads in our E&S Plan. We need to describe what kind of road will 
be built, how many square feet will be put in and whether there will be ditches, grass swells, cross 
piping, etc. If grass swells are 3:l slopes or flatter, they and Div. of Land Quality have no problem 
with this. Ditches (21 slopes), drop inlets and catch basins would probably require a Stormwater 
Management plan. 

He will be reviewing the E&S plan and will comment on it and say if we need a Stormwater 
Management Plan. 

. 
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1 .O INTRODUCTION 

This Environmental Permits Report (Report) was prepared under Contract Task Order (CTO) 191 under 

Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract Number N62472-90-D-1298. 

Halliburton NUS is performing engineering and design services and providing construction phase services 

for the remediation of the debris piles at Operable Unit 1 (OU-1), Site 16 at Marine Corps Air Station 

(MCAS) Cherry Point, North Carolina. 

1.1 BACKGROUND INFORMATION 

Site 16 is located on East Prong Slocum Creek adjacent to Sandy Branch near the southern boundary of 

the Cherry Point Facility. The site consists of approximately 20 acres, which were associated with 

landfilling activities between 1946 and 1948. 

Six debris piles are. located in an area on the southeastern portion of the site, adjacent to an unnamed 

tributary of Slocum Creek. This area was used as a scrap’yard and disposal area for an unknown period 

of time and currently has numerous debris piles, empty storage vessels and other construction debris 

scattered across its surface. 

Hallibutton NUS performed a pre-design investigation to determine the presence of contaminants at the 

site. Organic contaminants at the site are below cumulative risk range of x10” using the risk based 

concentration memorandum developed by EPA Region III (memo dated November 8, 1994). PCBs were 

detected ranging in concentration from 0.078 to 0.49 ppm. The current action level for residential 

scenarios is 1 ppm. The only metals that were detected above Cherry Point background levels were 

magnesium and lead. Lead was found in concentrations from 163 to 708 ppm but when included with 

other contaminants, the risk levels are within the x10” range. 

Asbestos was detected at levels above the regulatory level of 1 percent in 3 of the soil samples and 13 

of the debris samples. Due to its presence above the regulatory level, asbestos is considered a driver in 

this removal action. 

TPHs were detected in 5 locations above the preliminary calculated action levels (10 ppm for gas, 40 ppm 

for diesel, and 250 ppm for oil and grease). Due to its presence above the regulatory level, TPH is 

considered a driver in this removal action. 
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1.2 PURPOSE 

This Environmental Permits Report was prepared in accordance with Subtask 0250 CT0 191. The 

purpose of this report is to comply with the amended Executive Order 12088, “Federal Compliance With 

Pollution Control standards” and to comply with applicable Federal, state, local and interstate pollution 

control standards governing air quality, water quality, solid waste, and hazardous waste. 

This report identifies the type of permits required, the permitting agency, the procedures, times and fees 

required to complete the permit applications, applicability of waivers or variances, and monitoring 

associated with applicable permits. 

1.3 REPORT ORGANIZATION 

This report consists of the following sections: 

. Section 1.0 Introduction 

. Section 2.0 Proposed Remediation Action 

. Section 3.0 Permitting Requirements 

. Section 4.0 Permit Applications 

Section 1 .O presents a brief introduction and summarizes background information. Section 2.0 describes 

the removal action project. Permitting requirements are presented in Section 3.0 and information regarding 

permit applications are presented in Section 4.0. 
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2.0 PROPOSED REMEDIATION ACTION 

2.1 REMOVAL ACTION OBJECTIVES 

The objectives of the proposed removal action at Site 16 are to remove asbestos contaminated soil and 

debris and TPH contaminated soil, dispose of the asbestos contaminated debris and soil, the treatment 

and disposal of the TPH contaminated soil, and site restoration to the degree of pre-construction site 

conditions. See Figure 2-l for Remedial Action Site Plan. 

2.2 REMOVAL ACTlON DESCRIPTION 

The removal action will consist of site preparation, construction of access roads and support facilities, 

excavation of debris and contaminated soils, landfilling of debris and asbestos contaminated soil, treatment 

of TPH contaminated soil, and site restoration. The estimated construction period is expected to be 

approximately 14 weeks. The major items of construction to be performed during the work are 

summarized as follows: 

. Site Preparation. Equipment necessary for work will be mobilized on-site. Silt fencing and turbidity 

curtains will be installed along the down gradient perimeter of the areas to be disturbed. Support 

Zones and road ways will be cleared and grubbed. These areas will be rough graded and proof-rolled 

before construction of access roads. The western support zone will be surfaced, office and 

decontamination trailers will be placed and secured, and temporary phone, electric, water and sanitary 

utilities will be installed. Equipment decontamination facilities will be constructed. The area to be 

cleared and grubbed for roads and support areas is approximately 1 acre and the area to be cleared 

for excavation is approximately 0.9 acre. 

l Construction of Access Roads. An improved dirt road will be constructed by rough grading and 

proof-rolling as described under Site Preparation. A graveled road will be constructed after rough 

grading and proof-rolling by laying an 8-0~ geofabric on the subase, with an 18-inch overlap at all 

seams, then 6-inches of crushed stone will be placed and compacted. the western support area will 

also be constructed of crushed stone. 

. Excavation of Debris and Soils. Approximately 490 cubic yards of demolition debris, 410 cubic 

yards of asbestos contaminated debris, 270 cubic yards of asbestos contaminated soils, and 

591 cubic yards of TPH contaminated soil will be excavated (of which 52 cubic yards also contain 

asbestos). During the excavation and handling of asbestos containing materials, techniques such as 
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wetting or encapsulation will be employed to eliminate the migration of asbestos fibers. Excavation 

and treatment/disposal of soils will continue until contaminant action levels have been met 

(determined by verification sampling). 

Disposal of Debris and Soils. Excavated materials will be loaded into DOT approved containers 

for transportation to the intended treatment/disposal facilities. Demolition debris will be disposed of 

at the landfill located at MCAS Cherry Point or when unacceptable, to an offsite landfill. Asbestos 

contaminated debris and soil will be disposed of at an approved, permitted offsite landfill. TPH 

contaminated soils will be disposed of at an approved, permitted offsite treatment facility. Soils 

contaminated with TPH and asbestos will be disposed of at an offsite landfill permitted for both 

contaminants. Scrap Tanks will be reduced to acceptable sizes and disposed of at the Defense 

Reutilization and Marketing Office (DRMO) located at MCAS Cherry Point. 

. Site Restoration. All roads and support zones will be removed and the material disposed. the 

disturbed areas will be regraded and revegetated. Wetland areas will be replanted with native 

species of trees, vines and ground-cover including cedar, cypress, maple, black and sweet gum, wax 

myrtle, buttonbush, and loblolly pine. The containerized stock will be fertilized and watered during 

the first year to ensure viability. All other areas will be revegetated with native grasses and/or trees. 

The site will be restored as shown on Figure 2-2. 
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3.0 REQUIRED PERMITS 

Table 3-1 presents a project permit checklist to assess what permits may be required for specific projects 

to assure regulatory compliance. This table lists the type of permits/license/certification/plan that may be 

required by government agencies for specific types of projects. As shown on Table 3-1, based on review 

of the permit checklist the following permits are applicable: 

. Asbestos - Notification must be made for both an Asbestos Containing Material Removal Permit and 

as part of the NESHAP Air Quality Notification. 

. Wetlands - A Nationwide permit number 38 will be required due to the excavation and filling to be 

performed in the wetlands. 

. Wetlands - A 401/404 Water Quality Certification will be required to determine the effect of the 

project on surface water quality. 

. Coastal - A Federal Consistency Determination is required to determine if the project is consistent 

with the State of North Carolina coastal use requirements. 

. Erosion and Sediment Control - An Erosion and Sediment Control plan is required to identify 

measures to be used to mitigate erosion at the site during construction. 
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TABLE 3-l 
PROJECT PERMITS 

OPERABLE UNIT 1, SITE 16 
MCAS CHERRY POINT, NORTH CAROLINA 

Type of Project 

Asbestos Containing Material 
Removal Permit 

Type of Permit Issuing Agency Applicability Reason 

Removal Notification (Joint application State of NC. Asbestos Hazard Applicable Notitication to the state of asbestos 
made on NCDEHNR Form 3768) Management Branch work to be performed. Allows review 

for accreditation of workers. 

Asbestos Abatement (Air Quality) - NESHAP Notification (Joint application State of N.C. Asbestos Hazard Applicable Notification to the state of asbestos 
NESHAP requirements made on NCDEHNR Form 3768). Management Branch work to be performed. 

Wetlands Nationwide 38 Army COE Applicable Required where hazardous materials 
removal is performed or ordered by a 
government agency. 

Wetlands 401/404 Water Quality Certiication 

Coastal Federal Consistency Determination 

N.C. Division of Coastal 
ManagementlArmy COE 

N.C. Division of Coastal 
Management 

Applicable 

Applicable 

To review the effect of construction 
activities on water quality. 

To determine if the project is 
consistent with the North Carolina 
Coastal Management Program. 

Excavation and Filling in Estuarine State Dredge and Fill Permit State Division of Coastal Not Applicable Slocum Creek is not an estuarine 
Waters Management waterway. 

Construction requiring a Sediment Stormwater Certification State of NC. Not Applicable No impervious surfaces will be 
Control Plan constructed. 

Erosion and Sediment Control Plan required if over 1 acre State of N.C. Land Quality Section Applicable Required to identify measures to be 
used to mitigate erosion at the site. 

Construction resulting in stormwater NPDES Permit 
jfscharge into streams 

State of NC. Water Quality Section Not Applicable Disturbed area will not exceed 5 
acres. 



4.0 PERMIT APPLICATIONS 

The permits required for this project will be applied for through the U.S. EPA, the Army COE, and the State 

of North Carolina. The Erosion and Sediment Control Plan will be prepared by Halliburton NUS. 

4.1 NORTH CAROLINA ASBESTOS RECORD 

Notification .must be given to the State of North Carolina prior to the start of any asbestos abatement in 

the form of the National Emission Standards for Hazardous Air Pollutants (NESHAP) and the Asbestos 

Containing Material (ACM) Removal Permit Application. This notification is made on NCDEHNR Form 

3768. Review of this application is necessary prior to receiving a state permit for asbestos containing 

material removal. The application fee for the ACM removal permit shall accompany the request. The fee 

is equal to 1 percent of the contract price for asbestos removal. MCAS Cherry Point will complete the 

NCDEHNR form 3768 that will be sent to the following address for review: 

Division of Epidemiology 

Occupational Health Section 

Asbestos Hazard Management Branch 

P.O. Box 27687 

Raleigh, NC 2761 l-0820 

4.2 NATIONWIDE PERMIT 

A Nationwide Permit number 38 is required to receive authorization for the containment, stabilization, or 

removal of hazardous or toxic materials which is performed, ordered, or sponsored by a government 

agency with established legal or regulatory authority. Discharge in special aquatic sites (i.e. wetlands) 

requires the notification to include a delineation of the affected sites. MCAS Cherry Point will prepare a 

Nationwide Permit number 38 that will be sent to the following address for review: 

Washington Regulatory Field Office 

U.S. Army COE 

P.O. Box 1000 

Washington, NC 27889-l 000 

Attention: Mr. Mike Bell 
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4.3 4011404 WATER QUALITY CERTIFICATION 

A 401/404 Water Quality Certification is required for any project that results in discharge into navigable 

waters and is issued by the State of North Carolina Division of Environmental Management, Water Quality 

Section. The permit required by Section 404 of the Clean Water Act regulates projects which result in the 

discharge of dredged or fill material into waters or wetlands and is issued by the COE district branch. 

An application for a COE Section 404 permit is considered as application for a 401 water quality 

certification,. MCAS Cherry Point will prepare a COE Section 404 permit that will be sent to the following 

addresses for review: 

Washington Regulatory Field Office 

U.S. Army COE 

P.O. Box 1000 

Washington, NC 27889-1000 

Attention: Mr. Mike Bell 

4.4 CONSISTENCY DETERMlNATlON 

Federal agencies do not need a permit from the North Carolina Division of Coastal Management for 

activities that take place on coastal wetlands. However they do need to prepare a Consistency 

Determination to ensure that they are consistent with North Carolina coastal management regulations. 

MCAS will prepare a Consistency Determination that will be sent to the following address for review: 

Consistency Coordinator 

North Carolina Division of Coastal Management 

P.O. Box 27687 

Raleigh, NC 2761 l-7687 

Attention: Mr. Steve Benton 

The Division of Coastal Management will distribute the Consistency Determination to other state agencies 

for review that include: 

. North Carolina Division of Marine Fisheris 

. North Carolina Wrldlife Commission 

. North Carolina Division of Environmental Management 

. North Carolina Division of Water Resources 
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4.5 EROSION AND SEDIMENT CONTROL PLAN 

An Erosion and Sedimentation Control Plan is required to be prepared by anyone initiating a land- 

disturbing activity , regardless of size of the disturbance. Developers must plan and implement effective 

temporary and permanent control measures to retain sediment within the boundaries of the site. 

An Erosion and Sedimentation Control Plan must be submitted to the North Carolina Sedimentation Control 

Commission before any activity starts. They must approve or disapprove the Plan within 30 days of 

submission. Any revisions to the Plan must be approved or disapproved within 15 days of submission. 

An Erosion and Sedimentation Control Plan has been prepared following the guidelines provided by the 

Division of Land Resources, Land Quality Section of the North Carolina Department of Natural Resources 

and Community Development. (Erosion and Sediment Control Plannina and Desian Manual, 

September 1988) The Erosion and Sedimentation Control Plan is provided in Appendix A and will be 

submitted by MCAS Cherry Point to the following address for review and comments: 

North Carolina DEHNR 

1424 Carolina Avenue 

Washington, NC 27889 

Attention: Mr. Pat McLain 

There is a review fee of $30.00 for the first disturbed acre, and $20.00 for each additional whole or 

fractional acre that is disturbed. The review does not start until the fee has been received. The estimated 

area to be disturbed is 2 acres. 
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1 .O INTRODUCTION 

The work to be performed is located at Operable Unit 1, Site 16, MCAS Cherry Point in Cherry Point, 

North Carolina. Site 16 is a small portion of the MCAS Cherry Point consisting of approximately 3 acres 

of the total 20 acre facility. The area is located on East Prong Slocum Creek adjacent to Sandy Branch 

near the southern boundary of the Cherry Point Facility. 

This Erosion and Sediment Control Plan Report is for removal of assorted debris piles and asbestos and 

TPH contaminated soils adjacent to a creek, which were associated with landfilling activities between 1946 

and 1948. 

Several debris piles are located in an area on the southeastern portion of the site, adjacent to an unnamed 

tributary to Slocum Creek. This area was used as a scrap yard and disposal area for an unknown period 

of time and currently has numerous debris piles, tanks, empty storage vessels and other construction 

debris scattered across it’s surface. 

1.1 GENERAL PROJECT DESCRIPTION 

The areas of asbestos contaminated soils were delineated by by extending debris pile limits approximately 

25 feet where contamination was found in soils near the piles. The TPH contaminated soils areas consist 

of 5 locations containing approximately 2,500 square feet each. Both the asbestos and TPH contaminated 

areas were verified by use of laboratory soil sample results. 

The primary objectives of the proposed removal action are to construct access roads to the areas of the 

debris piles, remove the debris piles, excavate the,contaminated soils areas, and restore the site. 

The removal action will consist of loading debris, 3 inches of excavated soils from asbestos contaminated 

areas and up to 2 feet of excavated soils from the TPH contaminated areas into DOT approved containers 

and hauling to approved landfills. The site will then be restored to the same as original or better 

conditions. 

The estimated construction period is expected to be approximately 3.5 months. The major items of 

construction to be performed during the work consist of general site preparation, constructing the access 

roads, hauling of debris, excavation of contaminated soils, placement of excavated contaminated soils, and 

restoration of the site. 
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1.2 SEQUENCE OF CONSTRUCTION 

The time to perform the required construction activities is estimated to be approximately 3.5 months of 

construction for the construction activities is as follows: 

Step 1 - Install Erosion and Sediment Control Devices. 

The turbidity curtains and silt barrier fences will be installed. 

Step 2 - Site Prepar_ation 

During this task the contractor will construct the access roads throughout the site. The contractor will 

also perform clearing and grubbing. 

Step 3 - Debris Removal 

The debris piles will be loaded into DOT approved containers and hauled to approved landfills. 

Step 4 - Excavate Contaminated Soils 

The contaminated soils will be excavated and verification sampling performed. 

Step 5 - Site Restoration 

Approved fill will be brought in to return excavated areas to the original grades and areas will be 

replanted. Where wetlands were disturbed, mitigation will be performed leaving the areas with a land 

value at least equal to the pre-construction conditions. 

Step 6 - Remove Erosion and Sediment Control Devices 

After construction activities are completed, the access roads will be removed and corresponding 

disturbed area revegetated. Following establishment of temporary vegetation the C&S control devices 

will be removed. 
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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, 10 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. 

Contract drawings are provided in Appendix B of the Environmental Permits Report. 

Hydrological and hydraulic calculations for this project are presented in Appendix C of the Environmental 

Permits Report. 
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3.0 CONCLUSIONS 

The entire project will disturb a relatively small area (less than 2 acres) and occur in a short time period 

(3.5 months). Appropriate steps will be implemented to divert runoff around the site during construction 

and cause a subsequent reduction in the erosion and sediment control potential. Float booms will be 

placed within the unnamed tributary to Slocum Creek where excavation encroaches on the creek 

boundaries and silt barrier fences will be installed adjacent to the debris piles and temporarily developed 

areas as sediment control measures. Immediately following construction, all areas will be seeded in 

temporary grasses to eliminate erosion during the time necessary for the permanent revegetation to take 

hold. 
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APPENDIX B 

CONTRACT DRAWINGS 



OPERABLE UNIT 1 - SITE 16 DEBRIS PILE REMEDIATION 
MCAS CHERRY POINT 

CHERRY POINT, NORTH CAROLINA 

VICINITY MAP 
- NTS 

LOCATION MAP 
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T-1 TITLE SHEET 
C-1 EXISTING SITE CONDITIONS 
C-2 REMEDIAL ACTION SITE PLAN 
C-3 CONSTRUCTION DETAILS 
C-4 EXISTING WETLANDS AND PLANT COMMUNITIES 
C-5 WETLANDS RESTORATION PLAN 

- 
1 ALL AREAS SHAlL BE MMEO TO DRAIN I61 I 
2 MAXIMUM PROTECTION SHALL BE PROVIDED 

FOR EXISTING UTILITIES HHIM ARE TO 
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APPENDtX C 

CALCULATIONS 
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SUBAREA 1 

DURING CONSTRUCTION 
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Worksheet 2:. Runoff cuNe number and runoff 

Project 

1. Runoff curve number (CN) 

Soil name 
and 

hydrologic 
group 

(appendix A) 

Cover description 

(cover type, treatment, and 
hydrologic condition; 

percent Impervious; 
unconnected/connected impervlour 

area ratio) 

Li Use only one CN source per line. Totals - 

Area 

Jacres. 
3mi2 

8% 

total roduct CN (ueighted) - tocalParea - - = Use CN - 
; 

2. Runoff 

Product 
of 

CN x area 

Storm Pl Storm 42 Storm 63 

Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . yr 

Rainfall, P (24-hour) . . . . . . . . . . . . . . . . . . In 

Runoff, Q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . in 
(Use P and CN with table 2-1, fig. 2-1, 

i 

or l qs. ‘2-3 and 2-4.) 

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



Wick 71-55 Vcr.5.46 s/u : 
Executed: 14:18:24 02-14-1995 

Thii is to calculate the hydrogrsph for 
Drainage Area 1 of Site 16 during 

construction. 

RUNOFF CURVE NUMBER DATA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*........................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Conpositc Area: Drainage Are8 1 

SURFACE DESCRIPTIOW 
AREA CN 

(acres) 
_--______-_-__----_-____________ --------- ____ 

Bare Soils - Worthents C 147 
Bare Soils - Norfolk B 0.32 ii 
Bare Soils - Masontom D 0.32 94 

CDWDSITE AREA ---* 2.11 90.7 ( 91 ) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

- 



Puick TR-55 Ver.5.46 S/N: 
Executed: 14:18:24 02-U-1995 

This is to calculate the hydrograph for 
Drainage Area 1 of Site 16 during 

construction. 

RUNOFF CURVE NUMBER SUMMARY 
*................................-.-.............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Subarea Area 
Description (acres) 

mm---m------- -------am -wmmmm__a-__ 
Drainage Area 1 2.11 91 



Worksheet 3: Time of concentration (‘I’c) or travel time i A t) 

/ 
Location fli& CHAR/ /=wa’;- . td& awticecd Date 

I 

Circle one: Present Developed &bA-A 1- 

Circle ant: Tc T, through l ubaru 

NOTES: Space for ‘at many as tvo segments per flov type can be used for each 
worksheet. 

include a amp, schematic, or desCriQtiOn of flov segmentr. 

Sheet flov (AQQliuble to Tc only) 4egment ID 

Surface &ScriQtiOll (table 3-I) . . . . . . . . . . . . 

timming's roughness Coeff., n (table s-2) -. 

Flov length, L (total l.5300 ft) . . . ..-.... ft 

Tvo-yr 24-hr rainfall, P2 . . . . . . . . . . . . . . . . . . In 

bnd alopt, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . h/f F 

i 

Tt - 
0.007 (nLioe8 

. 

0.5 so.4 
Compute Tt . . . . . . hr 

p2 

-- -5 

I i 

Shallov c&entrattd flov Segment ID 

9. surface description (pwfed or unpvcd) ..--- 
- 

% Flov length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft 

-- . Uatercourse ilope, 6 . . . . . . . . . . . . . . . . ..i.-.. ft/ft 

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

L 
11. T, -- Compute T, ..m... hr 

3600 v 

5 
43. 
q. 
G . 
5 

17. 

4. 

19. 

20. 

Channel flov Segment ID 

Cross rectldnal flov area, a ....... ..; ..... ft2 

Wetted perimeter, Q, ........................ ft 

Hydraulic radius, r -$ &llQUtt r . . . . . . . ft.- -45 
V 

Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . ft/ft . ozc/ 

Manning's roughness coeff., n . . . . . . . . . . . . . . ,0/l 

v - 1.49 r 213 p2 
compute v . . . . . . . ft/s I n 

Flov length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f t  -25s I 

L I 
Tt - - 

3600 v 
Compute Tt + 

. . . . . . hr 

Uaterrhed or subarea T, or Tt (add It in steps 6, 11, and 19) rmdorm* hr El 

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



Quick TR-55 Vcr.5.46 S/N : 
Executed: 14:40:55 .02-14-1995 CHERRY4.TCT 

This is to celculste the hydrograph for Drainage Area 1 of 
Site 16 during construction. 

Tc COHWTATIWS FOR: Drainage Area 1 

SHEET FLOU Upplicrbte to Tc only) 
Segment ID A8 
Surface description Cttvd Soils 
Manningfis roughness coeff., n 0.1700 
Flow Length, L (total < or = 300) ft 129.0 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 l (n*L) 

in 4.500 
ft/ft 0.0230 

hrs 0.18 

SNALLCU CWCENTRATED FLOU 
Segmmt ID 
Surface (paved or unpaved)? 
Flow length, L 
Uatercoursc slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

PSW?d CSf = 20.3282 

T = L / (36Oo*v) 

CHANNEL FLOW -_ 
Segment ID 

-_ Cross SectionaL Flow Area, a 
Uettfd perimeter, Pw 
Nydrrulic radius, r = JPw 
Channel slope, s 
Hanningls roughness coeff,, n 

Flow length, L 

T = L / (36OOW 

ft 
ft/ft o.oE 

ft/s 0.0000 

hrs 0.00 

= 0.18 

= 0.00 

8C 
sq.ft 

:: 
:-iY 

0247 . 
ft/ft 0.0240 

0.0110 

ft/s X12.2757 

ft 255 

hrs 0.01 = 0.01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL TIME (hrs) 0.18 



auicic TR-55 Vct.5.46- S/N: 
Executed: 14:40:55 02-14-1995 CHERRY4.TCT 

WRY SHEET FOR Tc or Tt CDMPUTATIDNS 
(Solved for Time using TR-55 Hcthds) 

This is to cdcul~tc the hydrogrm for Drainage Area 1 of 
Site 16 during construction. 

Subarcs descr. Tc or Tt Time (hrs) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Drainage Area 1 Tc 0.18 



Wick TR-55 Version: 5.46 S/N: 

..>>> GRAPHICAL PEAK DISCHARGE METHDD <(<<s 

This is to calculate the hydrograph for Drainage Area 1 
of Site 16 during construction. 

CALCULATED 
DISK FILE: CHERRY4 .WD 

Drainage Area 
Rvloff Curve Nunber "Et' 

2.11 ---> 0.0033 sq.mi. 
91 

Time of Concentration,Yc (hrs) 0.18 
Rainfall Distribution 
Pond and Swamp Areas ('g, 

111 
0 ---> 0.0 acres 

storm #l storm #2 stora n 
-------- -------- ~~~~~--- 

Frequency (years) 25 
Rainfell, P, 24-hr'(in) 8 

Initial Abstraction, Ia (in) 0.198 0.198 0.198 
la/p Ratio 0.025 0.000 O.WO 
Unit Discharge, l qu (cam/in) 
Runoff, P (in) 6'g 
Pond 8 Suanp Adjustment Factor l:oo 

0.0: 0.0: 
1.00 1.00 

PEAK DISCHARGE, 9p Ccfs) 13 0 0 
_____-__________________________________---------------------------- 

Sumiary of Ccsputations 
____-----_______--__---. 

0.100 
2.473 

-0.518 
-0.171 

581.501 

0.100 
2.473 

-0.518 
-0.171 

581.501 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

l qu (csm) 582 0 0 

* Interpolated for computed la/p ratio (between IMP dl A la/p #2) 
If computed la/p exceeds la/p limits, bounding limit for la/P is USed. 

2 
LWiiu' = co + ( Cl * log(TC) 1 + ( c2 l (log(Tc)) ) 
9p (cfs) = qu(csm1 l Area(sq.mi.1 l Win.) * (Pond 6 Swanp Adj.) 



Quick TR-55 Version: 5.46 S/N: page 1 
Return Frequency: 25 years 

TR-55 TABULAR HYDRDDRAPW IIETHDD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-10-1995 16:30:16 
Watershed file: --> CHERRY4 .RDP 
Hydrograph file: --a CHERRY4.HYD 

This is to calculate the hydrogrw for Drainage Area 1 
of Site 16 during'construction. 

>*>> Input Parameters Used to Conpute Hydrograph (<<< 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-- 

Subarea AREA CN * TC l Tt Precip. Runoff la/p 
Description (acres) (hrs) fhrs) (in) I (in) irptt/used 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Drainage Area 1 2.11 91.0 0.20 0.00 8.00 1 6.92 1.02 .lO 
__..._...._........................~.................................~......... 

l Travel time from subarea outfall to composite watershed outfall point., 
I -- S&area where user specifiad interpolation between la/p tables. 

Total area = 2.11 acres or 0.00330 sq.ni 
Peak discharge = 13 cfs 

w>> Cosputcr Modifications of Input Parwaeters <***< 
. . . . . . . . . . . . . . . . ..I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..---- 

Input Values Rounded Values la/p 
S&area l It l 1t Interpolated I a/p 

Description ,;:, fhr) ,;:, (hr) (Yes/No) Messages 
. . . . . . . . ..*........................................................... . . . . . . . . . 
Drainage Area 1 0.18 0.00 .1..0.20 0.00 No Computed la/p * .l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
-F Travel tima from subarea.outfall to conposite uatershed outfall point. 



Wick TR-55 Version: 5.46 S/N: Page 2 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-U-1995 16:30:16 
Uatcrshed file: --* CHERRY4 .MOP 
Hydrograph file: --> CHERRY4.HYD 

This is to calculate the hydrograph for Drainage Area 1 
of Site 16 during constructian. 

>s>> Summry of S&ares limes to Peak *a( 

Peak Discharge at Time to Peak at 

Subarea 
Coqxyi~~f~fsll Composite Outfall 

(hrs) 
. . . . . . . . . . . . . . -............. . ..e........ 
Drainage Area 1 13 12.3 
. . . . . . . . . . . . . . s............. . ..-........ 

C-site Uatershed 13 12.3 



Ouick TR-55 Version: 5.46 S/N: Page 3 
Return Frequency: 25 years 

TR-55 TABULAR WYDROGRAPH UETHOD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-U-1995 16:30:16 
Uatershsd file: --, CHERRY4 .woP 
Nydrograph file: --> CHERRYC.HYD 

This is to calculate the hydrograph for Drainegc Area 1 
of Site 16 during construction. 

Composite 'Hydrogreph Sumuwy (cfs) 
..w....-- . . ..___...................~*~...............................~~~....... 

Subsree 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.S 12.4 
Description hr hr hr hr hr hr hr ht hr 

w................ . . . . . . . . . . . . . . . ..-----'-----------------...........~~~........ 

Drainege Ared 1 1 1 1 3 4 6 10 13 11 
_.............................----..- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Total (cfs) _ 1 1 1 3 4 6 10 13 11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...............................--........ 
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr hr hr 
-..................._____________I______...........................--.-........ 
Drainege Area 1 II 6 4 3 2 2 1 1 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.......... 
Total (cfs) 8 6 4 3 2 2 1 1 1 

~...................-...-----...------.---*---......-.......................... 
SIlberea 14.0 14.3 

Description 
14.6 15.0 15.5 1;;O -16.5 17.0 17.5 

hr- hr hr hr hr hr hr hr 
. -....-.--...i.----.-------....-----------................................. 

mge Ares 1 1 1 1 1 1 1 1 0 0 
. . . . . . ..-.......--..-----................................................... 
Total (cfs) 1 1 1 1 1 1 1 0 0 

. . . . . . . . . . . . . . . . . . ..-.......................................................... 
Subarea 18.0 19.0 20.0 22.0 26.0 

Description hr hr hr hr hr 
. . . . . . . . ..--........-..-.----.......-...---.-.................................. 
Draiwge Aree 1 0 0 0 0 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*................................. 
Total (cfs) 0 0 0 0 0 



Quick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 25 years 

TR-55 TABULAR HYDROCRAPH METHDD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-14-1995 16:30:16 
Uatcrrhed file: --> CHERRY4 .WW 
Nydrograph file: --> CHERRY4.NYD 

This is to calculate the hydrograph for Drainege Ared 1 
of Site 16 during construction. 

Time FLOW 
(hrs) (CfS) 

Time 
(hrs) 

Flow 
(CfS) 

11.4 
11.5 
11.6 
11.7 
11.8 
11.9 

::-': 
12:2 
12.3 
12.4 
12.5 
12.6 
-_. 

12.8 
12.9 
13.0 

13.2 
13.3 
13.4 
13.5 
13.6 
13.7 
13.8 
13.9 

. . . . . . . . . . . . . . ..- 
14.8 
14.9 : 
15.0 1 

15.1 15.2 1 
15.5 
15.4 : 

15.5 15.6 : 
15.7 
15.8 : 

15.9 16.0 : 
16.1 1 

16.2 16.3 : 

16.4 16.5 : 
16.6 
16.7 : 

16.8 16.9 x 
17.0 
17.1 
17.2 
17.3 
17.4 
17.5 
17.6 
17.7 

14.0 .l 17.8 14.1 

: 

17.9 x 

14.2 18.0 14.3 l- 18.1 x 
14.4 

18.2 14.5 1 18.3 x 
14.6 18.4 
14.7 1 18.5 8 



Quick TR-55 Version: 5.46 S/R: Psgc 5 
Return Frequency: 25 years 

TR-55 TABULAR HYDRDGRAPH METHDD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-14-1995 16:30:16 
Uatershed file: --B CHERRY4 .WP 
Hydroprrph file: --a CHERRY4.HYD 

This is to crlculate the hydrograph for Drainage Area 1 
of Site 16 during construction. 

18.6 18.7 x 

18.8 18.9 x 

19.0 19.1 x 

19.2 19.3 II 

19.4 19.5 x 

19.6 19.7 x ._ _. 

19.8 19.9 i 
20.0 0 
20.1 0 

2o-2 20.3 3 
;x-: 
20:6 

: 

5x-x 
x 

20:9 0 

21.0 x 

21.1 21.2 x 
21.3 0 
21.4 
21.5 i 
21.6 
21.7 8 
21.8 0 

21.9 22.0 3 
22.1 
22.2 x 
22.3 0 

Time Flow 
(hrs) (CfS) 
----------------- 

24.0 24.1 iii 
24.2 0 
24.3 

-- 24.4 x 
24.5 0 

24.6 24.7 : 

24.8 24.9 : 

25.0 25.1 : 

25.2 25.3 x 

25.4 25.5 x 

25.6 25.7 x 
25.8 
25.9 x 



SUBAREA 2 

DURING CONSTRUCTION 



Worksheet 2: Runoff curve number and runoff 

Project 

Circle one: Prese R" =ht-t 2 

1. Runoff curve number (CN) 

Soil name 
and 

hydrologi 
group 

.C (cover type, treatment, and 
hydrologic condition; 
--percent impervious; 

unconnected/connected impervious 
(appendix A) area ratio) 

Cover description 
CN L' 

Area Product 
of 

rv CN x area 
I r-l U 

N 
A 

I Oacres. 

al r4 Dmi2 
2 tj m 

tr. 

. 
2 
L 

L1 Use only one CN source per line. Totals = p* 1 

total product CN (weighted) - rotal area - - - Use CN - 
; 

2. Runoff 
storm il Storm ff2 Storm 13 

Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . yr 

Rainfall, P (24-hour) . . . ..e............ In 

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

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



Quick TR-55 Vcr.5.46 S/N: 
Executed: 14:50:25 02-14-1995 

This' is to crlculetc the hydrogrrph for 
Drainage Area 2 for Site 16 during 

construction. 

RUNOFF CURVE NUMBER DATA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................... ...................... 

Composite Area: Dreinage.Area 2 

SURFACE DESCRIPTION 
AREA 

(acres) 
CM 

____-_______________.-.--------- ~~~~~~~~~ ---- 
* Bare Soils - Udorthentr C 1.67 

Bare Soils - Norfolk B 0.21 z 
Bare Soils - Masontom D 0.20 94 

COMPOSITE AREA ---> 2.06 90.8 ( 91 ) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



Quick TR-55 Ver.5.46 S/N : 
Executed: 14:50:25 02-11-1995 

This is to calculate the hydrograph for 
Drainage Area 2 for Site 16 during 

construction. 

RUNOFF CURVE NUngER SWURY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



-- \ 
c 

i 

Worksheet 3: Time of concentration (Tc) or travel time (‘At) 

Clrtlt ont: Prtstnt 

Cfrtlt ant: 
0 

Tc Tt through subarea 

NOTES : Space for as many as two tt&qtnts per flow type can bt ustd for uch 
workshtt f . 

Include a map, schematic, or dtscrlption of flou stgocntc. 

Shett flow (Applicablt to Tc only) Stgmtnt ID 

1. Surfact dtscrlption (tablt 3-l) . . . . . . . . . . . . 

2. Planning'e roughness cotff., n (tablt s-1) . . 

3. Flow ltngth, L (total LL 300 ft) . . . . . . . . . . f t  

4. Tuo-yr 24-hr rainfall, p2 . . . . . . . . . . . . . . . . . . in 

5. Lnd slopt, E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6. Tc - 0.007 (ALP 

ft/f!: 

Computt T, . . . . . . hr 

p2 
0.5 so.4 

Shallow cohktntrattd flow Stgpent ID 

7. Surface dtscriptfon (pavtd'or uapavtd) . . . . . 

8. Flow ltngth, L ..*.............-..-.....*--. f t  

9. Uotctcourot ilopt, 6 . . . . . . . . . . . . . . . . . . . . . . . ft/ft 

10. Avtragt vtlocity, V (figure 3-1) . . . ..a..... h/s 

L 11. Tc - - 3600 v computt Tt . . . . . . hr 

Channtl flow StgrPtnt ID 

12. Cross sectional flow arta, a . . . . . . . . . . . . . . . ft2 

13. Wttttd ptriw'ttr, p, . ..a.................... fr 

14. Hydraulic radius, r -$ Compute r 
w 

15. Channtl slopt, s . . . . . . . . . . . . . . . . . . . . . . . . . . . 

16. Hannlng's roughntsr cotff., n . . . . . . . . . . . . . . 

1 17. v - l 
49 r2'3 s1j2 

n 

compute v  . . . . ..f ft/s 

18. Flou ltngth, L *......**...........*.....e.. 

19. Tt -L 
3600 V Corputt Tt . . . . . . 

20. Uatcrshcd or subarea Tc or Tt (add Tt in steps 6, 11, and 19) r.4.... hr 

(21~VLTR-55, Second Ed., June 1936) D-3 



Wick TR-55 Vcr.5.46 S/N: 
Executed: 14:57:20 02-14-1995 CHERRYS.TCl 

This is to calculate the hydrograph of Drainage Area 2 
of Site 16 during construction. 

Tc COWUTATIDNS FOR: Drainage Area 2 

SHEET FLOU Upplicable to Tc only) 
segmmt ID AB BC 
Surface description Bare Soils 
naming's roughness coeff., n 0.0110 

C;tymdls 

FLOW length, L (total * or = 300) ft 250.0 '50.0 ' 
Two-yr 24-hr rainfall, PZ 
Land slope, 6 

0.8 
-007 * WL) 

7 = -------------- 
0.5 0.4 

PZ * 6 

rt,;: 0.0240 4.500 O.OlBo 4.500 

hrs 0.03 + 0.09 = 0.12 

SHALLDU CDNCENTRATEO FLOU 
Segment ID 
Surface (paved or unpsved)? 
Flow length, L 
Uatercourse slope, 6 

0.5 
Avg.V = Csf * (8) 
where: I$naed Csf = 16.1345 

Csf = 20.3282 

T= L / (36omo 

CHANNEL FLDU : . 
Segment ID 
Cross Sections1 Flow Area. a 
Uetted perirnter, Pw 
Hydraulic radius, r = r/Pw 
Channel slope, s- 
naming's roughness coeff., n 

Z/3 l/2 
1.49 * r l s 

Flow length, L 

1 = L / (3600"V) 

ft ?T9E 
ft/ft 0.03io 

ft/s 2.8408 

hrs 0.02 = 0.02 

“*g 0.00 0.00 

ft,:: 0.0000 0.000 

0.0000 

fth 0.0000 

ft 0 

hrs 0.00 = 0.00 

..*.;..*............*.................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL TIME (hrs) 0.14 



wick TR-55 Vcr.5.46 S/W: 
Executed: 14:57:20 02-14-1995 CHERRYS.TCT 

SlHldARY SHEET FDR Tc or Tt CkllTAl~DNS 
(Solved for Time using TR-55 Methods) 

This is to calculate the hydfograph of Drainege Area 2 
of Site 16 during construction. 



Quick TR-55 Version: 5.46 S/N: 

..*>a GRAPHICAL PEAK DISCHARGE METHOD <c(<< 

This is to calculate the hydrograph for Drainage Area 2 
for Site 16 during construction. 

CALCULATED 
DISK FILE: CHERRY5 .GPD 

Drainage Area (acres) 2.00 ---, 0.0033 sq.mi. 
Runoff Curve Number CCN) 91 
Time of Concentration,Tc (hrs) 0.14 
Rainfall Distribution III 
Pond and Suanp Areas 0 ---> 0.0 acres 

storm #l storm #2 storm #3 
------we -e-mm-m- m-wMvm-- 

Frequency (years) 25 
Rainfall, P, 24-hr fin) 8 

Initial Abstraction, Ia (in) 0.196 0.198 0.198 
Is/p Ratio 0.025 0.000 O.WO 
Unit Discharge, * qu &m/in) 618 
Runoff, Cl (in) 6.92 
Pond & Swanp Adjustment Factor 1.00 y.5 . fyi . 

PEAK DISCHARGE, qp (cfs) 14 0 0 
_______________--__-____________________---------------------------- 

Summry of Computations for qu 
______________________________ 

co dl 
la/p 

:. 
Cl 21 
c2 
qu 1csm) #1 

0.100 0.000 0.000 
2.473 0.000 0.000 

-0.518 x-xxx 0.000 
-0.171 

618.492 0:ooo 
0.000 
0.000 

In/p 0.100 0.000 0.000 

5: E -0.518 2.473 0.000 0.000 0.000 0.000 
c2 :: -0.171 0.000 0.000 
qu (Ctm #2 618.492 0.000 0.000 

* qu (csm) 618 0 0 

l Interpolated for computed la/p ratio (betueen Is/p #l L la/p #2) 
If c-ted la/p exceeds la/p limits, bounding limit for Ia/p is used. 

2 
log(qu' = CO + ( Cl l Logffc) ) + ( C2 * (log(Tc)) ) 
qp (cfs) = qu(csm) l Area(sq.mi.) l Win.) * (Pond L Swanp Adj.) 



guick TR-55 Version: 5.46 S/M: Page 1 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH gETHOD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-14-1995 16:31:03 
Watershed file: --* CHERRY5 .llop 
Hydrograph file: --a CHERRYS.HYD 

This is to calculate the hydragraph of Drainage Area 2 
of Site 16 during construction. 

mm Input Parameters Wed to Conputt Hydrogrsph <<<c 
________-_---_-_____---.--- ------r.-------------------------------------------- 

Subarea AREA CN 
<::5, 

* Tt Prtcip. 

I 
Runoff 

Description (acres) (hrs) (in) (in) &%ed 
_____--_-_______________________________----------.---------------------------- 

Drainage Area 2 2.08 91.0 0.10 0.00 8.00 1 6.92 1.02 .lO 
..____________-___________ --------.----.---------------------------------------- 

l Yrevtl tilni from s&mea outfall to cafpositt watershed outfall point.. 
1 -- Subarea where user specified interpolation between la/p tables. 

iota1 area = 2.D8 acres or 0.00325 sq.ni 
Peak discharge = 15 cfs 

l m Caquter Modifications of Input Parameters w<<* 
_.__________-___________________I_______----------.---------------------------- 

Subares 
Input yy Rout&d Values h/p 

Description ,::, ,;:, 
l 1t 

(hr) 
Interpolated 

(hr) 
h/P 

(Yes/No) Wesa~ges 
________-___-_--_-______________________--------------------------------------- 
Drainage Area 2 0.14 0.00 .:. 0.10 0.00 No car(Juttd Is/p < .1 
-_----------------_-------------------------------- _______________--_--------.- 
-.* Travel time from subarea outfall to canpositt watershed outfall point. 



Wick TR-55 Version: 5.46 S/N: Page 2 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Typs 111 Distribution 

(24 hr. Duration Storm) 

Executed: 02-14-1995 16:31:03 
Watershed file: --* CHERRY5 .blOP 
Hydrograph file: --* CHERRYS.HYD 

This is to calculate the hydrograph of Drainage Area 2 
of Site 16 during construction. 



Quick TR-55 Version: 5.46 S/N: Page 3 
Rtturt'i Frequency: 25 years 

TR-55 TABULAR HYDRDGRAPH METHOD 
Type 111 Distribution 

(24 hr. Duration StOrfIO 

Executed: 02-14-fW5 16:31:03 
Ustcrshed f ilc: --* CHERRY5 .blW 
Hydrograph file: --> CHERRY5.HYD 

This is to calculate the hydrowsph of Drainage Area 2 
of Site 16 during construction. 

Composite Hydrogreph Sumary (cfs) 
-__.___________-____________ _____________-___-______________________----------- 

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 
Description hr hr hr hr hr hr hr Y 12-4 hr 

._*____________-____-------- -__----*_-----------____________________----------- 
Drainsge Area 2 1 1 1 4 5 10 15 12 8 
________________________________________--------------------------------------- 
Total (CfS) 1 1 1 4 5 10 15 12 8 

_______________--_______________________--------------------------------------- 
Subrea 12.5 12.6 12.7 12.8 1;;O 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr hr 
_-_--___________________________________- -__-----------_____-__________________ 
Drainage Area 2 6 4 3 2 2 2 1 1 1 
_-_____________-________________________--------------------------------------- 
Total (CfS) 6 4 3 2 2 2 1 1 1 

1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

S&area 14.0 14.3 14.6 15.0 15.5 
Description 

16.0. 16.5 17.0 17.5 
hr hr hr hr hr hr hr hr hr 

-----_-----------__-_______________I____--------------------------------------- 
I age Area 2 1 1 1 1 1 1 1 0 0 
- --------------_---______________________----------------------------------- 
Total (CfS) 1 1 1 1 1 1 1 0 0 

__-_______---------------------------------------------------------.----------- 
Subsrea 18.0 19.0 20.0 22.0 26.0 

Description hr hr hr hr hr 
-_-_______-------__------------------------------------------------------------ 

Drainsge Area 2 0 0 0 0 0 
---__-_--_------_-------------------------------------------------------------- 

Total (CfS) 0 0 0 0 0 



Quick TR-55 Version: 5.46 S/W: Page 4 
Return Frequency: 25 years 

TR-55 TABULAR HYDRDDRAPH METHOO 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-14-1995 16:31:03 
Uatcrshed file: --> CHERRY5 .BOF 
Hydrograph file: --• CHERRYS.HYD 

This is to calculate the hydrograph of Drainage Area 2 
of Site 16 during construction. 

11.3 
11.4 
11.5 
11.6 

::*a7 
11:9 
12.0 
12.1 
12.2 
12.3 
12.4 
12.5 
12.6 4 
12.7 
12.8 

:z 
13:1 
13.2 
13.3 
13.4 
13.5 
13.6 
13.7 
13.8 
13.9 
14.0 
14.1 
14.2 
14.3 
14.4 
14.5 
14.6 
14.7 

TillN? FLOW 
(hrs) (cm ---~--~~~~~~~~--- 

14.8 14.9 : 

15.0 15.1 1 
15.2 1 

15.3 15.4 : 

15.5 15.6 : 

15.7 15.8 : 

15.9 16.0 1 
16.1 1 
16-2 
16.3 : 

it:: : 

16.6 16.7 : 

16.8 16.9 x 

17.0 17.1 x 

17.2 17.3 : 
17.4 0 
17.5 0 __ 
17.6 
17.7 
17.8 

17.9 18.0 8 

18.1 18.2 x 

18.3 18.4 x 
18.5 0 



Wick TR-55 Version: 5.46 S/N: Page 5 
Return Frequency: 25 years 

TR-55 TABULAR HYDRDGRAPH nETHOD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-14-1995 16:jl:O3 
Uatcrshed file: --> CHERRY5 AOP 
Hydrograph file: --a CHERRY5.HYD 

This is to calculate the hydrograph of Drainsge Area 2 
of Site 16 during construction. 

18.6 
la.7 
la.8 
18.9 
19.0 
19.1 
19.2 
19.3 

Kl 
19:6 

:8-x 
19:9 
20.0 
20.1 
20.2 
20.3 

2s 
20:6 
20.7 
20.8 
20.9 
21.0 
21.1 
21.2 
21.3 
21.4 
21.5 
21.6 

fl-8’ 
21:9 
22.0 
22.1 
22.2 
22.3 

22.4 

55-i 
22:7 
22.8 
22.9 

ZE 

2: 

22 

ES 

S.Z:8 
24.0 
24.1 

E-f 
2414 
24.5 
24.6 
24.7 
24.8 
24.9 
25.0 
25.1 
25.2 
25.3 
25.4 
25.5 
25.6 

E-X 
25:9 



SUBAREA 3 

DURING CONSTRUCTION 



Worksheet 2: Runoff cume number and runoff 

Project sm 16 Date Z I&&S 
/ 

Location MC&L (!. m v pb13F d e Checked Date 
I 

Circle one : PrFz2 ,;Fd ' %Anw 3 

1. Runoff curve number (CN) 

1 
Soil name 

and 
hydrologic 

group 

Cover description Product 
of 

CN x area 

Area 

(cover type, treatment, and 
-hydrologic condition; 

percent impervious; 
unconnected/connected imperviour 

area ratio) (appendix A) 
J- 

w -L (, 5 
I 

r! Use only one CN source per line. Totals - I /DC, 

I I total CN ('weighted) - totalp~~~~ct - - = Use CN - 
; 

2. Runoff 
Storm 81 storm d2 storm 03 

I 

Frequency .............................. yr 

Rainfall, P (Z&hour) .................. In 

Runoff, Q a............................. in 
(Use P and CN with table Z-1, fig. 2-1, 
or l q6. ‘2-3 and Z-4.) 

D-2 (ZlO-VI-TR-55, Second Ed., June 1986) 



Wick TR-55 Vcr.5.16 S/N: 
Executed: 15:20:10 02-14-1995 

This is to calculate the hydrograph 
for Drainage Area 3 of Site 16 during 

construction. 

RUNOFF CURVE NLMBER DATA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . ...* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Conpositc Area: Drainage Area 3 

SURFACE DESCRIPTIW 
_____-_______-__--I_.----------- 

Brush, poor - Udorthmts C 
uuods, fair - Udorthents C 
Bare Soils - Udorthents C 
Mods, fair - Norfolk B 
Bare Soils - Norfolk B 
Uoods, fair - Masontown D 
Bare Soils - Masontown 0 

0.04 
0.05 
0.04 
0.05 

COMPOSITE AREA ---, 0.89 

CN 



Wick TR-55 Ver.5.46 S/N: 
Executed: 15:20:10 02-14-1995 

This is to calculate the hydrograph 
for Drainage Area 3 of Site 16 during 

construction. 

RUNOFF CURVE NUMBER SIMMRY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

-_ 



Worksheet 3: ‘Ilme of concentration (Tc) or travel time CTtj 

.- 

/ 
Pro jcct 

Date z/&h5 

Checked Date .- 

Circle one: Present Developed fJac%a 3 

Circle one: t, Tt through suhrar 

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

Include a map, 

Sheet flov (AppliUbh 

scheriutic, or description of flow segments. 

to Tc only) Segment ID 

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

2. Hanning'a roughness cotff., n (table 3-1) . . 

3. Flow length, L (total LI 300 ft) . . . . . . . . . . ft 

4. Two-yr 24-hr rainfall, p2 . . . . . . . . . . . . . . . . . . In 

5. Iand slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft/f!: 

40 1 I‘6 3- I 

0.007 (nL) il.8 

_ 

6. T; 
0.5 po.4 

Compute T, . . . . . . hr 

p2 
. : .  ‘. 

Shallov con&ntratcd flow Segment ID 

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

8. Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f t  

9. Uotcrcoursc ilopc, 6 . . . . . . . . . . . . . . . . . . . . . . . ft/ft 

i 

10. Average velocity, V (figure 3-l) e.......... ftjs 

11. Tt -l 3600 v Compute Tt . . . . . . hr 

Channel flov Segment ID 

13. Wetted perimeter, p, . . . . . . . . . . . . . . . . . . . . . . . fr 

p-p-1 

14. Hydraulic radius, r - d Compute c . . . . . . . ft.- 
V 

15. Ch6nnel slope, 6 . ..a..............*........ ftlft 

16. tknning’s roughness coeff., n . . . . . . . . . . . . . . 

1 17. v- - 49 r2" s1'2 
. . . . . . . 

n 
Compute V ft/6 

16. Flov length, L . . . . . . . . . . . . . . . . . . . . . . ..a.... ft 

L 19. Tt - - 
3600 v  Compute Tt . . . . . . hr 

20. bfatcrshed or subarea T, or Tt (add T, in step6 6, 11, and 19) ..s.... hr 'H 

(ZmvI-TR.55, Second Ed., June 1986) 
..- 

D-3 



Ouick TR-55 Vtr.5.46 S/N: 
Executed: 15:X19 02-14-1995 CHERRY6.1CT 

This is to calculate the hydrograph for Drainage Area 3 
of Site 16 during construction. 

Tc CCWUTATIDNS FOR: Drainage Area 3 

SHEET FLW (Applicnblt to fc only) 
Segment ID A9 BC 
Surface description Dense Grass Dense Brush 
Manning's roughness coeff., n 
Flow Length, L (total < or = 300) ft 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
tt,;: 

0.2400 0.8000 

4%: 
163.0 

0.0120 
4.500 

0.0200 

-007 l (n*L) 
T = -------------- 

0.5 0.4 
P2 l 8 

SHALLW CONCENTRATED FLOU 

!2E &wed or unpaved)? 
Flow length, L 
Watercourse slope, S 

0.5 
Avg.V = Csf l ($1 
where: IJJ;" csf = 16.1345 

csf = 20.3282 

T = L / (36OO"V) 

CHANNEL FLDU ._ 
Segment ID 

-_ Cross Sectional Flow Area, a 
Uttttd perimeter, Pu 
Hydraulic radius, r = r/Pw 
Charnel slope, s 
Manning's roughness coeff., n 

z/3 l/2 
1.49 l r * s 

hrs 

rt,:: 

rt/s 

hrs 

sq.ft 

:: 
ft/ft 

ft/s 

ft 

hrs 

0.16 + 0.78 - 0.94 

CD DE 

I.3499 3.3a44 

0.02 + 0.00 = 0.02 

0.00 
0.00 

OOb% 
o:oooo 

0.0000 

0 

0.00 = 0.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL TIME (hrs) 0.w 



Wick TR-SS Vcr.5.46 S/N: 
Executed: 15:X4:19 02-11-1995 CHERRY6.TCT 

SlMARY SHEET FOR Tc or Tt CDMPUTATIDRS 
(Solved for Tim using TR-55 Methods) 

This is to calculate the hydrograph for Drainegc Area 3 
of Site 16 during construction. 

Sutmrca descc. Tc or Tt Time (hrs) 
------s------- -------- mmemswe___ 
Drainegc Area 3 Tc 0.96 



Guick TR-55 Version: 5.46 S/N: 

.*+B* GRAPHICAL PEAK DISCHARGE METHDD *q*‘< 

This is to calculate the hydrograph for Drainage Area 3 
.of Site 16 during construction. 

CALCULATED 
DISK FILE: CHERRY6 .GPD 

Drainage Area (acres) .89 . . . . 
CCN' 77 

0.0014 sq.mi. 
Runoff Curve Nurber 
Time of Concentration,Tc (hrs) -96 
Rainfall Distribution 

%' 
III 

Pond and Swanp Areas 0 . ..> 0.0 acres 

storm #l storm #2 Stom #?i 
. . . . . . . . . . . . . . . . . ..e-... 

Frequency (yeers) 25 
Rainfall, P, 24-hr (in) 8 

Initial Abstraction, Is (in1 0.597 0.597 0.597 
la/p Ratio 0.075 0.000 0.000 
Unit Discharge, l qu (WI/in) 
Runoff, 0 (in) 53E 
Pond & Sw~lp Adjustment Factor 1:DD 

0.0X 0.0: 
1.00 1.00 

PEAK DISCHARGE, qp <cfs) 2 0 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.................-...-.-.. 

Summry of Canprtations for qu 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

la/p 
21 co '-: 

Cl 
c2 :1 
qu mm #'I 

0.100 0.000 0.000 
2.473 0.000 0.000 

-0.518 0.000 0.000. 
-0.171 0.000 0.000 

303Ao5 0.000 0.000 

Is/p 
co 

0.100 0.000 0.000 
z 2.473 0.000 0.000 

El :: -0.518 -0.171 0.000 0.000 0.000 0.000 
qu Ccsm' ry2 303.605 0.000 0.000 

* qu (csm) 304 D 0 

l Interpolated for c-ted la/p ratio (between la/p #l L la/p #2) 
If computed la/p exceeds la/p Iimits, bounding limit for Is/p is used. 

2 
hT(qY’ = co + ( Cl l LogClC) 1 + C c2 * (Log(TC)) ) 
qp (cm = qu(csm) l Area(sq.mi.1 * Win.) l (Pond 6 SW- Adj.) 



Quick TR-55 version: 5.46 S/R: Page 1 
Return Frequency: 25 yews 

TR-55 TABULAR HYDRDSRAPH METHCD 
Type III Distribution 

(24 hr. Duration Storm) 

.. Executed: 02-14-1995 l&31:43 
Watershed file: --> CHERRY6 .MDP 
Wydrograph file: --> CHERRM.HYD 

This is to calculate the hydrogrsph for Drainsgc Area 3 
for Site 16 during construction. 

>a** Input Parameters bed to Canputc Hydrograph w<< 
_____--__-__---____________ -__--___-_-____---_-__I_________________------------ 

Suberen AREA CN 
,k, 

+ 1t Precip. 

I 

Rumff 
Description (acres) (hrs) (in) (in) i$!sed 

_____________-_-_--_------ --_---_-..___-------___I________________------------- 
Drainage Area 3 0.89 77.0 I.00 0.00 8.00 1 5.27 1.07 .lO 

___________-_-___--_------ _____________-____-_--------------------------------- 

l Travel time from suberea outfall to composite urtershed outfall point. 
t -- Subarea where user specified interpolation between Is/p tables. 

Total area = 0.89 acres or 0.00139 sq.mi 
Peak discharge = 2 cfs 

w** Cosputcr Modifications of Input Paremeters <<<e( 
._______________________________________--------------------------------------- 

Input Vnluet Rwnded Values IO/P 
Subarea 

,i:, 
* 1t 

Description Chr) 2, 
* 1t Interpolated IO/P 

(hr) (Yes/No) Messages 
-_________________-_----------------------------------------------------------- 
Drainege Are.9 3 0.W 0.00 .:.. 1.00 0.00 No Conputed Is/p < .l 
_________-__________----------------------------------------------------------- 

--* Travel time from subarea outfall to composite watershed outfall point. 



Ouick TR-55 Version: 5.46 S/N: Page 2 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type 111 Distribution 

(24 hr. Duration Storm) 

Executed: D2-14-1995 16:31:43 
Yatershed file: --> CHERRY6 .MW 
Hydrograph file: --* CNERRY6.HYD 

This is to calculate the hydrograph for Drainage Area 3 
for Site 16 during construction. 



Quick TR-55 Version: 5.46 S/N: Page 3 
Return Frequency: 25 years 

TR-55 TABULAR HYDRDGRAPH ~ETHOO 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-14-1995 16:31:43 
Uatcrshed file: --, CHERRY6 .MW 
Hydrogrrw file: --* CHERRY6.HYD 

This is to calculate the hydrograph for Drainage Area 3 
for Site 16 during construction. 

Conposite Hydrogrsph Sumwwy (cfs) 
*___*_____--____________________________----------------------------*---------- 

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4 
Description hr hr hr hr hr hr hr hr hr 

_._-_____--____-_____________I -______-__----____-_---------.---------*--------- 
drainege Area 3 0 0 0 0 0 0 0 1 1 
_____-_________--__-_________ --_---..-__----_________________________---------- 
Total (cfs) 0 0 0 0 0 0 0 1 1 

__________-_____-_______________________--------------------------------------- 
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr hr hr 
.________-__-_---__-___1___1_______1____-------------------------------.------- 
Drainage Ares 3 1 1 2 2 2 2 2 1 1 
___-______-___*--_______________________-------------------------------.-*----- 
Total (cfs) 1 1 2 2 2 2 2 1 1 

‘ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Bbsrea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5 
Description hr hr hr hr hr hr hr hr hr 

_____________------------------------------------------------------------------ 
wge Area 3 1 1 0 0 0 0 0 0 0 
____-_1__----__--_--____________________----------------------------------- 

Totql (cfs) 1 1 0 0 0 0 0 0 0 

_--_____--_-------------------------------------------------------------------- 
Subarea 18.0 19.0 20.0 22.0 26.0 

Description hr hr hr hr hr 
________---_------------------------------------------------------------------- 

Orninsge Area 3 0 0 0 0 0 
________--___--------------------------------------------.--------------------- 

Total <cfs) 0 0 0 0 0 



Wick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 25 years 

TR-55 TABULAR HYDRDGRAPH METHDD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-14-1995 16:31:43 
Yatcrshed file: --> CHERRY6 AOP 
Hydrogr@ file: --> CHERRY&HYD 

This is to caldstc the hydrograph for Drainage Area 3 
for Site 16 during construction. 

Time FLOW 
(hrs) (CfS) 
. . . . . . . . . . . . . . I._ -_ 

11.0 
11.1 x 
11.2 
11.3 00 

11.4 11.5 x 

11.6 11.7 x 

11.8 11.9 x 
12.0 D 
12.1 
12.2 x 
12.3 
12.4 1 

12.5 12.6 1 

12.7 12.8 s 

12.9 13.0 f 
13.1 
13.2 22 
13.3 2 

13.4 13.5 s 
13.6 
13.7 1 

13.8 13.9 : 
14.0 
14.1 : 
14.2 1 

14.3 14.4 : 
14.5 
14.6 00 
14.7 0 

Tims FLOW 
Chrs) (CfS) 
. . . . . . . . . . . . . . . . . 
14.8 
14.9 x 
15.0 
15.1 00 

15.2 15.3 x 
15.4 D 

15.5 15.6 00 

15.7 15.8 x 

15.9 16.0 x 

16.1 16.2 x 

16.3 16.4 x 
16.5 

:z 
x 

16:8 8 
16.9 
17.0 0" 

17.1 17.2 x 

17.3 17.4 8 

17.5 17.6 : 
17.7 
17.8 .. x 

17.9 18.0 x 

18.1 18.2 . . x 
18.3 
18.4 0" 
18.5 D 



Quick TR-55 Version: 5.46 S/N: Page 5 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHDD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-14-1995 16:31:43 
Uatcrshed file: --> CHERRY6 .MDP 
Hydrogrrph file: --a CHERRY6.HYD 

This is to cnlculate the hydrograph for Drainage Area 3 
for Site 16 during construction. 

Time 
<hrs) 
. . . . . . . ,.... 
18.6 
18.7 
18.8 
18.9 
19.0 

-19.1 
19.2 

ii-t 
19:s 
19.6 
19.7 
19.8 
19.9 
20.0 
20.1 
20.2 
20.3 
20.4 
20.5 
20.6 
20.7 
20.8 
20.9 
21.0 
21.1 
21.2 
21.3 
21.4 
21.5 
21.6 
21.7 
21.8 
21.9 
22.0 
22.1 
22.2 
22.3 

F&N 
<cm 

. . . . . . 

3 

x 
0 

a 0 . x 

Time 
<hrs) 
. . . . . . . . 

22.9 

SE 

E3 
g-g 
23:6 

2X 

St: 
24:l 
24.2 
24.3 

E 
24:6 
24.7 
24.8 

FLOW 
tcfs) 

. . . . . . . . . 
0 



SUBAREA 1 

POST CONSTRUCTION 



Worksheet 2: Runoff cuNe number and runoff 

Location mm c-. 6Ccrf 

Circle one : Pres<sg 2:Lredd- Date 

1. Runoff curve number (CN) 

Area froduct 
of t 

M x area 

Soil name 
and 

hydrologic 
group 

Cover description 

(cover type, treatment, and 
hydrologic condition; 

- percent Impervious; 
unconnected/connected impervious 

area ratio) 

f I 
“I 
obj 
;: (appendix A) 

UDViLTl+~ 

c 
60 

2 Use only one CN source per line. Totals = 

total roduct 
CN (weighted) - totalParea - - - 

2. Runoff 
storm 81 storm 62 Storm 63 

Frequency .............................. yr 

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

Runoff, Q . . . . . . . . . ..a...*..*........... in 
(Use P and CN tirh table 2-1, flg. 2-1, 
OT eqs. ‘2-3 and 2-4.) 

D-3 (ZlO-VI-TR-65, Second Ed., June 1986) 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:42:38 02-13-199s 

This is to calculate the hydrograph for 
Drainage Area I of the debris piles. 

RUNOFF CURVE NUMBER DATA 
. . . . . . . . . . . . . . . . I::::::::::............................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a............. 

Composite Area: Drainage Area 1 

SURFACE DESCRIPTION ( acres ) 

Brush, Poor - Udorthente C 1.26 
Woods,Fair - Udorthenta C 0.21 
Brush, &or - Norfo1k.B 0.11 
Woods, Fair - Norfolk B 0.21 
Brush, Poor - MaSOntOwn D 0.11 
Woods, Fair - Maaontown D 0.21 

CN 

v-w- 

77 
73 
67 
60 
83 
79 

COMPOSITE AREA ---> 2.11 74.9 ( 75 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*......................*... 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:42:38 02-13-199s 

This is to calculate the hydrograph for 
Drainage Area I of the debris piles. 

RUNOFF CURVE NUMBER SUMMARY 
:::::::::::::::::t: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Subarea Area CN 
Description (acres) (weighted) 

----u------- --------- ------------ 
Drainage Area 1 2.11 75 



Circle one: Presen~i~ZiJ .hbA*Ca !i- 

Circle one: f, 
0 

It through subarea 

NOTES : Space for as aany as tvo segments per flm type can be used for each 

vorksheet. 

Include a wp, schematic, or description of flov segmenta- 

Sheet flow (Appliuble KO Tc only) 6gment ID ,Ag 
Z-LaL 

< Surface description (table 3-1) . . . . . . . . . . . . GlL+SJ 
-_ 

5 biannlng*r roughneor cotff., n (table 3-l) . . .z4 . 

d- Flov length, L (total LA300 ft) . ..--..... ft /ZY 

< Tvo-yr 24-hr rainfall, P2 . . . . . . . . . . . . . . . . . . in 4.5 

6 bnd slope, 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ftlft 

0 
0.007 (ILL) 

b-3 
. 

6. T,- 0.5 60.4 Compute T, . . . . . . hr .-I 

p2 
:. .. 

Shallov cbicentrated flbv Segment ID 
-_ Ir 

"7'. 
r .: 

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

- 
- % Flov length, L .a........................... f t  

-9 I IJatertourse Qlope, 6 .,..,.............;.... ft/ft I 

10. Average velociry, V (figure 3-l) .-.....-.-. fc/6 

L m 
11. T, - - 3600 v Compure Tt . . . . . . 

hr 

El 

Channel flov Segment ID 

6- . 
93. 

“14. 
G . 
5 

17. 

4. 

19. 

20. 
i 

Crocr sectional flow akea, a . . . . . . . . . . . . . . . it2 a 

Wetted perimeter, p, . . . . . . . . . . . . . . . . . . . . . . . f t  Y. 47 

Hydraulic radius, r -d Compure r . I. . . I . ft.- .45 
V 

Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . ft/ft .ozL/ 

Harming's roughness coeff., n , . . . . . . . . . . . . . . z!Lj 

" _ 1.49 r2f3 61'2 
compute v . . . . . . . n ftj6 I 

Flov length, L . . . . . . . . . . . . . . ..I............ ft 25s 

L Tt - - + m 
3600 v compute Tt . . ..-. hr 

Watershed or subarea Tc or Tt (add Tt In steps 6, 11, md 19) . . ..- l - l hr B 

@l&VI-TR-55, Second Ed., June 1986) o-3 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:13:52 02-14-1995 CHERRYl.TCT 

This is calculate the hydrograph for Drainage Area 1 of Site 16 

TC COMPUTATIONS FOR: Drainage Area 1 

SHEET FLOW (Applicable to Tc Only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T= -------------- 
0.5 0.4 

P2 * B 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved tit unpaved)? .. 

-_ Flow length, L 
Watercourse slope, 8 

0.5 
Avg.V = Csf * (8) 
where: Unpaved Csf = 16.1345 

Paved CSf = 20.3282 

T= L / (36OO*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

213 l/2 
1.49 * r * 8 

v = -------------------- 
n 

Flow length, L 

T * L / (36OO*V) 

AB 
Dense Grass 

ft 
in 

ft/ft 

0.2400 
129.0 
4.500 

0.2300 

hrs 0.09 

ft 
ft/ft 

0.0 
0.0000 

ft/s 0.0000 

hrs 0.00 

sq. ft 
ft 
ft 

ft/ft 

BC 
2.00 
4.47 .. 

0.447 
0.0240 
0.2400 

ft/s 0.5626 

ft 255 

hrs 0.13 - 0.13 

= 0.09 

= 0.00 

. . . . . . ..*.............................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL TIME (hrs) 0.22 



Quick TR-55 Ver.5.46 S/N: 
"uecuted: 10:13:52 02-14-1995 CHERRYl.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time ueing TR-55 Methods) 

Thie iB calculate the hydrograph for Drainage Area 1 of Site 16 

Subarea descr. Tc or Tt Time (hre) 
-------------- -------- ---w----w- 
Drainage Area 1 Tc 0.22 



Worksheet 4: (kaphical Peak Discharge method 

Project E/PI/ P 0,&J Slrr a BY &I Date z/Y/&- 
I 

Location m!!As C.Wd P 4hwr . Checked Date 
/ 

Circle one: 

1. Data: 

Drainage area . . . . . . . . . . Am - StsfriJ -3 m.i2 (acres/6401 

Runoff curve number . . . . CN - 75 (From worksheet 2) 

Time of concentration . . T, - . hr (From worksheet 3) 

Rainfall distribution type - z (1, IA, IX, III) 

Pond and swamp areas spread 
throughout watershed . . . . . . - percent of Am ( acres or m.i2 covered) 

2. Frequency . 
. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

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

-_ 
4. Initial .abstraction, Ia . . . . . . . . . . . . . . . . . 

(Use CN with table 4-l.) -. - -- 

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

6. 

7. 

Unit peak discharge, q, . . . . . . . . . . . . . . . . . 
(Use Tc and 1,/P with exhibit 4- ) 

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

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

. . . . 

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

9. Peak discharge, q 
P 

. . . . . . . . . . . . . . . . . . . . . . 

yr 

In 

in 

csm/ln 

in 

cfs 

. 

il 

I I I _ 

I 
1 I 
I 
I I 

1 I 1 

D-4 

(Uhere q 
P - quAmQFp) 

WO-VT-TR-55, Second Ed., June 1986) 



Guick TR-55 Version: 5.46 S/N: 

..+,> GRAPHICAL PEAK DISCHARGE UETHCD (*(<* 

This is to calculate the hydrograph for Drainage Area 1 of 
Site 16. 

CALCULATED 
DISK FILE: CHERRY1 .GPD 

Drainage Area (acres) 2.11 . . . . 0.0055 sq.mi. 
Rwff Curve Nunkr CCN' 
Time of Cancentration,Tc Chrs) 222 
Rainfall Distribution 

"$7 
Iir 

Pond and Swanp Areas 0 ‘..> 0.0 acres 

storm 11 storm #2 stem n 
. . . . . . . . . . . . . . . . . . . . . . . . 

Frequency (years) 25 
- Rainfall, P, 24-hr fin) 8 

Initial Abstraction, la (in) 0.667 0.667 0.667 
la/p Ratio 0.083 0.000 O.OW 
Unit Discharge, * qu (C?Mb/in) 550 
Rwff, 0 (in) 5.04 0.0: 
Pond P Swrnp Adjustment Factor 1.00 1.00 

f$ 
. 

PEAK DISCRARGE, q~ (cfs) 9 0 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Swmwy of Conputationa for qu 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Is/p 
tl .I-. co 

0.100 0.000 0.000 
2.475 -. 0.000 0.000 

-_ :; f i 
-0.518 0.000 
-0.171 K% 

qu (can' #1 549.848 0:ooo 
0.000 
0.000 

18/P 
co z ci m 
c2 
qu mm' E 

0.100 0.000 0.000 
2.413 0.000 0.000 

-0.518 0.000 0.000 
-0.171 0.000 0.000 

549.848 0.000 0.000 

* qu Ccsm’ 550 0 0 

* Interpolated for c-ted 10/p ratio (between la/p 11 & 10/p #2) 
If conputed 10/p exceeda la/p limits, bounding limit for la/p is used. 

2 
Lo!mh = CO + ( Cl l Log(Tc) ) + ( C2 l (Lo#Tc)) ) 
qp (ds) = qu(csm) l Area(sq.mi.1 l Win.) l (Pond L Swanp Adj.) 



Wick TR-55 Version: 5.46 S/N: Page 1 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH MEJNCD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-15-1995 O&25:46 
Watershed file: --> CHERRY1 .MDP 
Hydrograph file: --x CHERRYl.HYD 

This is to calculate the $'d;ogaph for 
. 

>*xx Input Paremeters Used to Coqwte 

Drainage Area 1 of 

Wydrograph <<<( ____________________----------------------------------------------------------- 
Subarea AREA CN 

Description (acres) ,::s, 
* 1t Precip. 

I 
Runoff 

(hrs) tin) (in) if$%ed 
_I_________-________----------------------------.------------------------------ 
Drainage Area 1 2.11 75.0 0.20 0.00 8.00 1 5.04 1.08 .lO 

_ ________________________________________----------.---------------------------- 
l Travel time from subarea outfall to &xrpositc watershed outfall point. 
1 -- Subarea where user specified interpolation between IJp tables. 

Total area = 2.11 acres or 0.00330 sq.mi 
Peak discharge = 9 cfs 

x>>* Computer Modifications of lnplt Parameters s***< 
__._________________-------------------------------------------------.--------- 

Subarea lnplt % 
Rounded Valws la/p 

l 1t Interpolated la/p 
Description & (hr) ,i:, (hr) (Yes/No) Messages 

__-_____-_______________________________--------------------------------------- 
Drainage Area 1 0.22 0.00 '... 0.20 0.00 No Computed la/p < .l 
___________----_____----------------------------*----------------------~------- 
-.* Travel-tim from subarea outfall to composite watershed outfall point. 



Ouick TR-55 Version: 5.46 S/N: Page 2 
Return Frequency: 25 years 

TR-55 TABULAR HYDROCRAPH METWOO 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-15-1995 O&25:46 
Uatcrshed file: --a CHERRY1 .blDP 
Hydrogmph file: --a CHERRYl.HYD 

This is to calculate the W;og~ph for Drainage Area 1 of 
. 



Quick TR-55 Version: 5.46 S/N: Page 3 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOO 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-15-1995 08:25:46 
Yatcrshed file: --> CHERRY1 .MOP 
Hydrograph file: --> CHERRYl.HYD 

This is to calculate the hydrograph for Drrinnge Area 1 of 
Site 16. 

Composite Hdrograph Sumary (cfs) 
..~............................................................................ 

S&wee 11.0 11.3 11.6 11.9 12.0 12.2 12.3 12.4 
Description hr hr hr hr hr Y hr hr hr 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-........ 
Drainage Ares 1 0 1 1 2 3 4 7 9 8 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Total (cfs) 0 1 1 2 3 4 7 9 8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Subarea 12.5 

Description 
12.6 1;;7 12.8 13.0 13.2 13.4 13.6 13.8 

hr hr hr hr hr hr hr hr 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Drainage Area 1 6 4 3 2 2 1 1 1 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Total (cfs) 6 4 3 2 2 1 1 1 1 

=.............................................................................. 
Subarea 14.0 14.3 14.6 15.0 15.5 16.5 17.0 17.5 

Description 
16.0 _ 

hr hr hr hr hr hr hr hr hr 
. ,_.......................................................................... 

ge Area 1 1 1 1 1 1 0 0 0 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ToL,. (cfs) 1 1 1 1 1 0 0 0 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Subarea 18.0 19.0 20.0 22.0 26.0 

Description hr hr hr hr hr 
. . . . .._........................................................................ 

Drainsge Area 1 0 D 0 0 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Total (cfs) 0 0 0 0 0 



guick TR-55 Version: 5.46 S/N: page 4 
Return Frequency: 25 yeers 

TR-55 TABULAR HYDROGRAPH HETHOO 
Type 111 Distribution 

(24 hr. Duration Storm) 

Executed: 02-15-1995 OB:25:44 
uetcrshed file: --> CHERRY1 .HDP 
Hydrograph file: --> CHERRYl.HYD 

This is to calculate the $d:"y$qh for Drainage Area'1 of 
. 

11.2 
11.3 i 
11.4 
11.5 1 

Il-f 
11:s 

1 
11.9 H 

12.0 12.1 t 

12.2 12.3 x 
12.4 :8 

12.5 12.6 9 
12.7 3 

12.8 12.9 s 
13.0 
13.1 I 
13.2 

:i-t 
: 

. 1 
13.5 
13.6 
13.7 
13.8 
13.9 
14.0 
14.1 
14.2 
14.3 
14.4 
14.5 
14.6 
14.7 

14.8 
14.9 
15.0 
15.1 
15.2 
15.3 
15.4 
15.5 
15.6 
15.7 
15.8 
15.9 
16.0 

16.1 16.2 8 

16.3 16.4 , i 

16.5 16.6 8 

16.7 16.8 i 

16.9 17.0 8 
17.1 
17.2 x 

17.3 17.4 x 

17.5 17.6 8 

17.7 17.8 x 

17.9 18.0 x 

18.1 18.2 x 

18.3 18.4 8 
18.5 0 



guick TR-55 Version: 5.46 S/N: Page 5 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II1 Distribution 

(24 hr. Duration Storm) 

Executed: 02-15-1995 08:25:46 
Uetcrshed file: --, CHERRY1 .HOP 
Hydrograph file: --B CHERRYl.NYD 

This is to calculate the ic:0g~ph for Dreinegc Aren 1 of 
. 

Time 
(hrs) 
. . . . . . . . . . . . 
18.6 
18.7 
18.8 
18.9 
19.0 
19.1 
19.2 
19.3 
19.4 
19.5 
19.6 
19.7 

lE 
2010 
20.1 
20.2 
20.3 
20.4 
20.5 
20.6 
20.7 
20.8 
20.9 
21.0 
21.1 
21.2 
21.3 
21.4 
21.5 
21.6 
21.7 
21.8 
21.9 
22.0 
22.1 

E-3 . 

FLOW 
(cfs) 

. . . . . . 

: 

x 

x 

x 

8 

x 
0 

8 
0 

Timt 
(hrs) 
. . . . . . 

E 
22:6 

z-x 
22:9 
23.0 
23.1 
23.2 

z-t 
23:s 

24.0 
24.1 

St-f 
24:4 
24.5 
24.6 
24.7 
24.8 

E 
25:1 
25.2 
25.3 

:z-; . 
25.6 
25.7 
25.8 
25.9 

. . . . 

FLOW 
(cfs) 

,........ 

x 

8 

x 
0 

8 

8 

i 

x 

x 

x 
0 

x 
0 
0 

8 

x. 

x 

x 
D 

8 
0 





Worksheet 2: Runoff curve number and runoff 

Circle one: Pres 

1. Runoff curve nwber (CN) 

1 
CN 1’ T 

Soil name 
and 

hydrologic 
group 

Cover description Product 
of 

CN x area 

Area 

3 acres. 
3mi2 
!n 

(cover type, treatment, and 
hydrolOgic,condition; 

- percent Impervious; 
unconnected/connected impervious 

area ratio) 

U 
I 

N 

. 

3 
L (appendix A) 

L/ Use only one CN source per line. Totals = 

total roduct -CN (ueighted) - tocalParea = - - Use CN - 
; 

2. Runoff 

Frequency .............................. yr 

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

Runoff, Q . . . . . . . . . . . . . . . . . ..I.......... 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) 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:48:35 02-13-1995 

This is to calculate the hydrograph 
for Drainage Area 2 of Site 16 of the 

Debris Piles. 

RUNOFF CURVE NUMBER DATA 
.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  "'.""'""""'*tt....................*........*................ l .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . * . . . . . . . . . .  

Composite Area: Drainage Area 2 

AREA CN 
SURFACE DESCRIPTION ( acres ) 

-_-------------_---------------- --------- w--w 
Brush, Poor - Udorthents C 1.67 77 
Brush, Poor - Norfolk, B 0.10 67 
Woods, Fair - Masontown D 0.21 79 
Woods, Fair - Norfolk B 0.10 60 

COMPOSITE ABEA ---> 2.08 75.9 ( 76 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



Quick TR-55 Ver.5.46 'S/N: 
Executed: 15:48:35 02-13-1995 

This is to calculate the hydrograph 
for Drainage Area 2 of Site 16 of the 

Debris Piles. 

. 

. RUNOFF CURVE NUMBER SUMMARY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Subarea Area CN 
Description (acres) (weighted) 

------------- --------- ------------ 
Drainage Area 2 2.08 76 



Worksheet 3: Time of concentration (T,) or travel ume: \A tj 

NOTES: space for 8s many as tw regents per flm type can h uttd for tach 
worksheet. 

Include a map, schcnafic, or description of flow cegmtnts. 

v 

Sheet flov (Applicable to Tc only) Segment ID /M Be 
Smwm DC4 E 

!* Surface description (table 3-l) -...-..-.... 434&r f4fL Gehs 

2. tinning's roughness rotff., n (cable 3-l) -- .Oll .ZY 

3. Flow length, L (total LL300 ft) .-.--=.-=. fc a0 ..50 

4. fuo-yr 24-hr rainfall, P2 . . . . . . . . ..-.-..... in cl,5 40s’ 

bnd slope, 
01% ' 5. 6 -.....................a*...... 

0.007 (nL) 
b-0 + 

6. T/ 0.5 so.4 -put= Tt . . . . . . hr L 

p2 t - 
.I_ .* 

Shallow cotittntrattd flow Segment ID Ja 

7. Surface description (paved or unpaved) -.... MM 
. . . .-mm - 

8. Flow ltngrh, L . . . . ..**...I.............-... fc jq7 - '-- 

9. Watercourse s'lopt, s ,.,..,...,........;.... fC/fC ,031 

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

L + 
11. T, - - 3600 ?' 

Compute Tc . . . . . . hr 

Channel flow Segment ID 
I I I 

12. 

13. 

14. 

15. 

16. 

17. 

10. 

19. 

20. 

Cross rtetional flow irta, a . . ..-....-..-.. .fc2 

Wetted perimeter, p, -...-.................. fc 

iiydraulic radius, r -f Compurt r .,-.... ft.. 
v 

Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . ftffc 

Hanning’s roughness cotff., n s............. 

v I 1.49 r2'3 s~'~ . . . . . . . fr/s n Compute V 

Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fc 

L m Tt - - 
3600 v Compute Tt . . ..I. hr 

Uartrshtd or subarea Tc or Tc (add Tc in steps 6, 11, and 19) ..i-... hr El 

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



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:24:07 02-14-199s CHERRYZ. TCT 

This is to calculate the hydrograph for the Drainage Area 2 
of Site 16. 

Tc COMPUTATIONS FOR: Drainage Area 2 

SHEET FLOW (Applicable t0 Tc only) 
Segment ID 
Surface description 

AB 
Bare Soil 

Manning's roughness coeff., n 
Flow length, L (total < or = 300) ft 

BC 
Dense Grass 

Two-yr 24-hr rainfall,. P2 
Land slope, s 

0.8 
.007 * (n*L) 

T ii -------------- 
0.5 0.4 

P2 * 8 

in 
ft/ft 

0.0110 0.2400 
250.0 50.0 
4.500 4.500 

0.0240 0.0180 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or. unpaved)? 

-_ Flow length, L 
Watercourse slope, 8 

0.5 
Avg.V = Csf * (8) 
where: Unpaved Csf = 16.1345 

Paved CSf = 20.3282 

T= L / (36OO*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, 8 
Manning's roughness coeff., n 

213 l/2 
1.49 * r * s 

v  = -------------------- 

n 

Flow length, L 

T = L / (36OO*V) 

hrs 0.03 + 0.12 = 0.15 

ft 
ft/ft 

CD 
Unpaved 

197.0 
0.0310 

ftz/s 2.8408 

hrs 0.02 = 0.02 

sq.ft 
ft 
ft 

ft/ft 

0.00 
0.00 

0.000 
0.0000 
0.0000 

ft/s 0.0000 

ft 0 

hrs 0.00 - 0.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.................................................................. 
TOTAL TIME (hrs) 0.17 



Quick TR-55 Ver.5.46 S/N: 
"xecuted: 10:24:07 02-14-1995 CHERRYZ.TCT 

SUMMARY SHEET FOR TC or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

This is to calculate the hydrograph for the Drainage Area 2 
of Site 16. 

Subarea descr. Tc or Tt Time (hrs) 
-------------- -------- -----w---- 
Drainage Area 2 Tc 0.17 



Worksheet 4: Graphical Peak Discharge method 

Project % /7kZZl/ P o/H St= J6 BY&d Date t /I /‘I CT 

Locat ion -g/f$elsy Pow7 , Al& Checked Date 

Circle one : Presc * s wR&ccl 2 

1. Data: 

2. 

3. 

-_ 
4. 

5. 

6. 

7. 

8. 

9. Peak discharge, q 
P 

. . . . . . . . . . . . . . . . . . . . . . cfs 

Drainage area ..e--..... Am - 3,25fld -3 nri2 (acres/640) 

Runoff curve number . . . . CN = 7& (From worksheet 2) 

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

Rainfall distribution type -'/'T/= (I, IA, II, III) 

Pond and swamp areas 
Zhroughout watershed 

spread 
. . . . . . - percent of Am ( acres or ml2 covered) 

Frequency ................................ yr 

Rainfall, P (2A-hour) ................... in 

Initial 
(Use CN 

Compute 

:. 

abstraction, Ia . . . . . . . . . ..i..... 
with table 4-1. ) -. - .- 

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

Unit peak dischaige, q, . . . . . . . . . . . . . . . . . 
(Use Tc and 1,/P uith exhibit 4- ) 

Runoff, Q . . . . . . . . . . . . . . . . . . . . . . . . . . . ..a. 
(From 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.) 

In 

cm/in 

in 

\l . 

I I I I 
I I 
I 1 

I I I 
I I 1 .- 

I I 

D-4 

Where q P - s,A,,,QF,) 
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Duick 711-55 Version: 5.46 S/N: 

.>>>a GRAPHICAL PEAK DISCHARGE UETHDD q<<<< 

This is to calculate the hydrograph for Drainage Area 2 of 
Site 16. 

CALCULATED 
DISK FILE: CHERRY2 .GPD 

Drainage Area (acres) 2.08 ---> 0.0033 sq.mi. 
Runoff Curve Nurber (CM' 
lime of Concentration,Tc (hrs) &7 
Rainfall Distribution 

"g? 
Ii1 

Pond and Swanp Areas 0 ---, 0.0 acres 

storm #l storm #2 stem n 
-------- m-smmew- ~~~~~~~~ 

Frequency (years) 2s 
Rainfall, P, 24-hr '(in) 8 

Initial Abstraction, ia (in) 0.632 0.632 
Is/p Ratio 0.079 0.000 
unit Discharge, l qu (csm/in) 
Rmoff, P (in) s5E 0.0X 0.0: 
Pond & swafq Adjustment Factor 1:oo 1.00 1.00 

PEAK DISCHARGE, qp (cfs) 10 0 0 
________________________________________---------------------------- 

Sumnary of Cosputations for qu 
___-_-_-_-______-------------- 

co fi 
la/p 0.100 0.000 0.000 

.-- 2.473 0.000 0.000 
Cl 
c2 zi 

-0.518 0.000 0.000 
-0.171 0.000 0.000 

qu (csm) dl wD.201 0.000 0.000 

co E 
la/p 0.100 0.000 

2.473 00-E 
Cl iz -0.518 0:ooo 

0.000 
0.000 

c2 -0.171 0.000 0.000 
qu (cm #2 590.201 0.000 0.000 

* (cm) qu 590 0 0 

* Interpolated for coaputed la/p ratio (between xa/p 11 L Is/p #2) 
If coquted la/p exceeds Ie/p limits, bounding limit for Is/p is used. 

togc*u) = CO + ( Cl * lo@(TC) ) + c c2 l (Logm,,2, 
9p Ccfs) = qu(csm) l Area(sq.mi.1 l P(in.) l (Pond L Suaap Adj.) 



Wick TR-55 Version: 5.16 S/N: Page 1 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH WEftlDD 
Type III Distribution 

(24 hr. Duration Storm) 

.Executed: 02-15-1995 08:26:18 
Ustershed file: --> CHERRY2 .HDP 
Hydrogreph file: --* CHERRYZ.HYD 

This is to calculate the zc;og~ph for Drainage Area 2 of 
. 

>>a* Input Parameters Ured to Compute Hydrograph <<<< 
________________________________________--------------------------------------- 

Subarea AREA CN 
Description (acres) (ES, 

l 1t Precip. 
I 

Runoff 
(hrs) (in) (in) inpZ%d 

___-_______-____________________________--------------------------------------- 
Drsinage Area 2 2.08 76.0 0.20 0.00 8.00 1 5.16 I.011 .lD 

_ _-_____________--_______________________-----------------------------.--------- 
h Yrevel time from subares outfelL to composite watershed outfell pofnt. 
I -- Subarea where user specified interpolation between la/p tables. 

Total area = 2.08 acres or 0.00325 sq.mi 
Peak discharge = 9 cfs 

>>m Coquter Modifications of Input Parameters *<*w 
_______---__________---------------------------------------------------.------- 

tqwt v01ues Romded Valws la/p 
S&area 

Description ,E, 
l 1t l 1t Interpolated Is/p 

(hr) (if, (hr) (Yes/No) Mesnagcc 
__-_____________________________________--------------------------------------- 
Drainage Area 2 0.17 0.00 -.0.20 0.00 No Cosputed Is/p < .l 
___-_-_____-___-____----------------------------------------------------------- 
-F Travel -time from s&wee outfall to conposit+ watershed outfall point. 



Ouick TR-55 Version: 5.46 S/R: Page 2 
Return frquensy: 25 years 

TR-55 TABULAR HYDROGRAPH METHDD 
Type 111 Distribution 

(24 hr. Duration Storm) 

Executed: 02-15-1995 D&26:18 
Uatershed file: --B CHERRY2 .IKIp 
tlydrograph file: -+ CHERRYZ.HYD 

This is to calculate the $d;og;aph for Drainege Area 2 of 
. 



Wick TR-55 Version: 5.46 S/N: Page 3 
Return Frequency: 25 years 

TR-55 TABULAR HYDROCRAPH METHOD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-15-1995 08:26il8 
Uatcrshed file: --a CHERRY2 .MOP 
Wydrograph file: --> CHERRYZ.HYD 

This is to calculate the b$d;ogpph for Drainege Ares 2 of 
. 

C-site Hydrograph Summy (cfs) 
__I________-______-_____________________-------------------------------.------- 

S&area 11.0 11.3 11.6 11.9 12.0 12.1 12.2 
Description hr hr hr hr hr hr hr 'F 12-O hr 

.___________________----------------------------.------------------------------ 

Drainage Area 2 0 1 1 2 3 4 8 9 8 
____--___-_--__-_---------- --------.---I_----------------------------.--------- 

Total (cfs) 0 1 1 2 3 4 8 9 8 

________-__________------------------------------------------------------------ 
Suberea 12.5 12.6 12.8 13.0 13.2 13.4 13.8 

Description hr hr 1;;' hr hr hr hr 1;;6 hr 
___________-________----------------------------.------------------------------ 
Drainage Area 2 6 5 3 2 2 1 1 1 1 
____________________----------------------------------------------------------- 

Total (cfs) 6 5 3 2 2 1 1 1 1 

:  _ 

J - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Subsrea 14.0 14.3' 14.6 15.0 15.5 16.0 16.5 17.0 17.5 
Description hr hr hr hr hr hr hr hr hr 

_. -_______________---_____________________------------------------------------ 

!ge Area 2 1 1 1 1 1 0 0 0 0 
______-_____----_-------------------------------------------------------- 

T&.-L (cfs) 1 1 1 1 1 0 0 0 0 

_-__________-_----------------------------------------------------------------- 
Subarea 18.0 19.0 20.0 22.0 26.0 

Description hr hr hr hr hr 
----_--------_------___________________I--------------------------------------- 
Drainage Area 2 0 0 0 0 0 
----------f---------------------------,--------------------------------------- 

Total (cfs) 0 0 0 0 0 



Quick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 25 years 

TR-55 TABULAR HYDRDGRAPH UETHDD 
Type 111 Distribution 

(24 hr. Duration Storm) 

Executed: 02-15-1995 08:26:18 
Uatcrshed file: --> CHERRY2 .llop 
Hydrograph file: --* CHERljY2.HYD 

This is to calculate the $-dp;rph for Drainage Area'2 of 
. 

Tim 
(hrs) 
~~~~~~~~--- 
11.0 
11.1 
11.2 
11.3 
11.4 
11.5 
11.6 
11.7 
11.8 
11.9 

::-Y 
12:2 
12.3 
12.4 
12.5 
12.6 
12.7 
12.8 
12.9 
13.0 
13.1 
13.2 
13.3 
13.4 
13.5 
13.6 
13.7 
13.8 
13.9 
14.0 
14.1 
14.2 
14.3 
14.4 
14.5 
14.6 
14.7 

15.0 15.1 : 

15.2 15.3 : 

15.4 15.5 : 
15.6 
15.7 : 
15.8 
15.9 x 

16.0 16.1 x 

16.2 16.3 8 

16.4 16.5 x 

16.6 16.7 x 

16.8 16.9 s 

17.0 17.1 x 

17.2 17.3 8 
17.4 0 
17.5 0 

17.6 17.7 8 

17.8 17.9 x 
18.0 
18.1 x 

18.2 18.3 8 

18.4 18.5 x 



Wick TR-55 Version: 5.46 S/N: P6gt 5 
Return frequency: 25 year6 

TR-55 TABULAR HYDROCRAPH METHOD 
Type 111 Di6tribUtiOn 

(24 hr. Duration Storm) 

Executed: 02-15-1995 D&26:18 
UIt6r6hcd file: --> CHERRY2 .HW 
Rydrograph file: --* CHERRY2.HYD 

This i6 to calculate the ~~:og;aph for Drainage Arer 2 of 
. 

Time FLOW 
(hrs) (Cf6) 
_eememmm--------- 

18.6 18.7 x 
18.8 
18.9 x 

19.0 19.1 x 

19.2 19.3 x 

19.4 19.5 x 

19.6 19.7 x 
19.8 0 
19.9 0 
20.0 
20.1 x 
20.2 -:.o 
20.3 0 

20.4 20.5 x 
20.6 0 

20.7 20.8 3 

fY*X 
21:1 

i 

21.2 8 
21.3 0 

21.4 21.5 : 
21.6 0 
21.7 0 
21.8 
21.9 
22.0 
22.1 
22.2 
22.3 

x 
8. 
x 

Time FLOU 
(hrs) (Cf6) 
~~~~~~~~--------- 

5s.: 
22:6 

: 
22.7 8 

22.8 
55:X 

8 

::: 8 

Et 
x 
0 

z:: : 
E-X 
23:9 

: 
24.0 ii 
24.1 
24.2 : 
24.3 0 

24.4 24.5 8 

24.6 24.7 8 
24.8 0 

24.9 25.0 i 

25.1 25.2 
25.3 

x 

25.4 8 
25.5 
25.6 8 

E-X 
25:9 

8 
0 





Worksheet 2: Runoff curve number and nmoff 

Project 

Location 

Circle one : 

1. Runoff curve number (CN) 

Soil name 
and 

hydrologic 
croup 

Cover description 

(cover type, treatment, and 
hydrologic condition; 
- per cent impervious ; 

unconnected/connected impervious 
(appendix A) area ratio) 

I 

UDoR-kJn 1 I 

I 

Area 

iDacre 
TImi 
JJX 

I 

I 

I 
11 Use only one CN source per line. Totals = 

Product 
of 

CN x area 

total roduct CN (weighted) - toralParea = - - Use CN - 
; 1 

2. Runoff 
Storm dl Storm d2 storm P3 

Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . yr 

Rainfall, P (Z&hour) . . . . . . . . . . . . . . . . . . in 

Runoff, Q -............................. in 
(Use P and CN ulth table 2-1, fig. 2-1, 
or eqs. '2-3 and 2-4.) 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 15:56:49 02-13-199s 

This is to calculate the hydrograph 
for the Dr$inage Area 3 of Site 16 of the 

Debris Piles. 

RUNOFF CURVE NUMBER DATA 
=*****.-*****.*.*t................................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...* . . . . . . . . . . . . . . . . . 

Composite Area: Drainage Area 3 

AREA CN 
SURFACE DESCRIPTION ( acre8 ) 

-------------------------------- --------- s-w- 
Brush, Poor - Udorthents C 0.09 77 
Woods, Fair - Udorthents C 0.61 73 
Woods, F&r - Norfolk B 0.10 60 
Woods, Fair - Masontown D 0.09 79 

COMPOSITE ARBA ---> 0.89 72.6 ( 73 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.......................................... 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:56:49 02-13-1995 

This is to calculate the hydrograph 
for the Drainage Area 3 of Site 16 of the 

Debrie Piles. 

RUNOFF CURVE NUMBER SUMMARY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Subarea Area CN 
Description (acres) (weighted) 

------------- --------- ------------ 
Drainage Area 3 0.89 73 



Worksheet 3: Time of concentration (Tc) or travel trme (It! 

-- 

/ 
Proje:t 

Date 

Checked Date 
- 

Circle 

Circle 

NOTES : Space for as many as tuo segments per floe type can be used for each 
worksheet. 

lncludt d up, schematic, or description of flow segments. 

I I 1 
Sheet flow (Applicable to Tc only) Segment ID 

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

2. Haming's roughnesr coeff., n (table Fl) . . 

3. flow length, L (total LL300 ft) . . . . . . . . . . ft 

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

5. bnd slope, 6 .............................. ft/f!: 

0.007 (nL) 
il.8 

6. T/ 0.5 60.4 Compute Tt . . . . . . hr 

p2 
.I. . . 

Shallow coircentrated flow Segment ID 
-_ : \ 5 .7. Surface description (paved or unpaved) . . . . . 

I 
8. flow length, L . . . . . . . . . . . ..I............... ft 

I 
2-D 

I 
9. Uatercourse ilope, 6 . . . . . . . . . . . . . . . . . . . . . . . ftlft 

10. Average velocity, V (figure 3-l) . . . . . . . . . . . ft/6 

L 
11. Tr -- hr 

3600 v compute ft . . . . . . 

Channel flow Segment ID 

12. Cros6 sectlbnal flow area, a . . . . . . . . . . . . . . . ft2 

13. wetted perimeter, p, . . . . . . . . . . . . . . . . . . . . . . . ft 

14. Uydraulic radius, r - $ Compute f . . . . . . . ft.. 
u 

15. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . ft/ft 

16. flPnning's roughness coeff., n . . . . . . . . . . . . . . 

1 49 r2'3 s1'2 17.v-' n b6lpUttZ v . . . . . . . ft/6 

18. Now length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ft 

L 19. Tt -- " 
3600 V Compute T, . . . . . . hr 

20. bf8terohcd or subarea Tc or Tr (add Tt in Step6 6, 11, and 19) ..z.... hr R 

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



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:30:31 02-14-199s CHERRY3.TCT 

This is to.calculate the hydrograph for Drainage Area 3 of Site 1. 

Tc COMPUTATIONS FOR: Drainage Area 3 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface deecription 
Manning's roughness COeff., n 
Flow length, L (total < or = 300) 
Two-yr 24-hr rainfall, P2 
Land slope, B 

0.8 
.007 * (n*L) 

T = -------------- 
0.5 0.4 

P2 * 8 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved &.unpaved)? 
Flow length, L 
Watercourse slope, 8 

0.5 
Avg.V = Csf * (8) 
where: Unpaved Csf = 16.1345 

Paved CBf = 20.3282 

T= L / (36OO*V) 

CBANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, 8 
Manning's roughness coeff., n 

2/3 w 
1.49 * r * 6 

v t -------------------- 
n 

Flow length, L 

T = L / (36OO*V) 

AB BC 
Dense Gram Dense Brush 

ft 
in 

ft/ft 

0.2400 0.8000 
60.0 240.0 

4.500 4.500 
0.0120 0.0160 

hrB 0.16 + 1.16 = 1.32 

ft 
ftjft 

CD 
Unpaved 

55,o 
0.0440 

ft/B 3.3844 

hrs 0.00 = 0.00 

Bg.ft 
ft' 
ft 

ft/ft 

0.00 
0.00 

0.000 
0.0000 
0.0000 

ft/B 0.0000 

ft 

hrs 

0 

0.00 = 0.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*......... 
TOTAL TIME (hrs) 1.33 



Quick TR-55 Ver.5.46 S/N: 
'uecuted: 10:30:31 02-14-1995 CHERRY3.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

Thie is to calculate the hydrograph for Drainage Area 3 of Site 1. 

Subarea descr. Tc or Tt Time (hre) 
-------------- -------- ---------- 
Drainage Area 3 Tc 1.33 



Worksheet 4: Graphical Peak Discharge method 

Project .c . P-w P d/L*r 

Location Checked Date 

Circle one: 

1. 

2. 

3. 

-_ 
4. 

5. 

6. 

7. 

8. 

9. 

Data: 

Drainage area .-........ Am - /,34X/O -’ ad2 (acres/640) 

Runoff curve number . . . . CN = 73 (From worksheet 2) 

Time of concentration . . T, - hr (From worksheet 3) 

Rainfall distrlbutlon type - '771 (I, IA, II, III) ' 

Pond and swamp areas spread 
throughout watershed . . . . . . - percent of As, ( acres or ml2 covered) 

Frequency * 
. 

. . . . . . . . . . . . . . . . . ..*........... yr 

Rainfall, P (2G-hour) . . . . . . . . . . . . . . . . . . . in 
.:_ 

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

Compute X,/P . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Unit peak discharge, q . . . . . . . . . . . . . . . . . 
(Use Tc and 1,/P with &hibit 4- ) 

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

Pond and swamp adjustment factor, F 
P 

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

Peak discharge, q 
P . . . . ..*............... 

csml in 

in 

cfs 

I I I 
I I 
I 1 
I I. I 
1 1 _- 

I I 

D-4 

(Where q P - quAmQFp) 

(21~VI-TR-55, Second Eh, June 1986) 



Wick TR-55 Version: 5.46 S/N: 

. ..>a GRAPHICAL PEAK DISCHARGE METHOD ((<(( 

This is to calculate the :cptyph for Drainage Area 3 of 
. 

CALCULATED 
DISK FILE: CHERRY3 .GPD 

Drainage Area (acres) 0.89 ---> 0.0014 sq.mi. 
Runoff Curve Nunkr (CN) 73 
lime of conccntration,Tc (hrsl 1.33 
Rainfall Distribution 
Pond and Wasp Areas "E 

111 
D ---, 0.0 acres 

storm t1 storm #2 storm #3 
-------- ee_mmewe ~~~~~~~~ 

Frequency (Years) 25 
Rainfall, P, 24-hr (in) -8 

Initial Abstraction, la (in) 0.740 0.140 0.74G 
la/p Ratio 0.092 0.000 O.ooO 
Unit Discharge, l qu WSIS/in) 255 
Rwff, P fin) 4.81 0.6: 
Pond P swaap Adjustment Factor 1.00 1.00 t$ . 

PEAK DISCHARGE, 9~ (cfs) 2 0 0 
___-_______I---_________________________---------------------------- 

Summry of Computations 
-__-_______----_____---. 

la/p 
co :i 

:i 
#l 
#l 

qu (CMI) #l 

Ia/p 
co z 
Cl 
cz :s 
qu (Csn) 12 

0.100 
2.473 

-0.518 
-0.171 

254.880 

0.100 0.000 0.000 
2.473 0.000 0.000 

-0.518 0.000 0.000 
-0.171 0.000 0.000 

254.880 0.000 0.000 

0.000 0.000 
0.000 0.000 

S-E 
0:ODD 

0.000 0.000 
0.000 

l qu (csm) 255 0 D 

* Interpolated for carputed Is/p ratio (between la/p fl P Ia/p a2) 
If conputed Is/p exceeds la/p limits, bounding limit for Is/p is used. 

WmJ) = CD + ( cl l log(Tc) ) + ( c2 *  (Iog(~e,,~, 

9p (cfs) = qu(csm) l Area(rq.mi.) l Q(in.) l (Pond & SW- Adj.) 



Wick TR-55 Version: 5.46 S/N: Page 1 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH UETHOD 
Type 111 Distribution 

(24 hr. Duration Storm) 

'. Executed: 02-15-1995 D8:27:12 
Watershed file: --* CHERRY3 .WOP 
Hydropraph file: --* CHERRY3.HYD 

This is to calculate the icryph for Drainage Area 3 of 
. 

B>*> Input Parameters Used to Conpute Hydrograph es*< 
_____-____-________________________I____---------------------*-------.--------- 

S&area 

Drainage Area 3 0.89 73.0 1.25 0.00 8.00 1 4.81 1.09 .lD 
________---_____________________________--------------------------------------- 
; Travel time from s&area outfall to cospos!te watershed outfall pofnt. 

-- Suberea where user spectfted interpotatlon between la/p tables. 

Total area = 0.89 acres or 0.00139 sq.mi 
Peak discharge = 2 cfs 

*>>> Computer Modifications of Input Parantatcrs <<w< 
_-____-_________________________________-----------------------------.--------- 

lnput Values Rounded Values 
Subarea 

,E, 
* Tt 

(hT$ 
l Tt 

1 a/p 

Description (hr) (hr) 
Interpolated la/p 

(Yes/No1 blessages 
--_________------__-____________________--------------------------------------- 
Drainage Area 3 1.33 0.00 -... 1.25 0.00 No Conputed la/p < .l 
---_______-__------------------------------------------------------------------ 

--* Travel time from subarea outfell to c-site uatershad outfall point. 

. 



Wick TR-55 Version: 5.16 S/N: Page 2 
Return Frquency: 25 years 

TR-55 TABULAR HYDRDGRAPH ~ElHDD 
type 111 Distribution 

(24 hr. Duration Storm) 

Executed: 02-15-1995 O&27:12 
Yatcrshed file: --, CHERRY3 .MOP 
Hydrogrrph file: --a CHERRY3,HYD 

This is to calculate the i$ogrph for Drainsge Area 3 of 
. 



Wick TR-55 Version: 5.46 S/N: Page 3 
Return Frequency: 25 years 

TR-55 TABULAR HYDROCRAPH METHOO 
Type 111 Distribution 

(24 hr. Duration Storm) 

Executed: D2-15-1995 08:27:12 
Uatcrshed file: --• CHERRY3 AOP 
Hydrograph file: --> CHERRY3.HYD 

This is to calculate the ;-d;ogpph for Drainege Area 3 of 
. 

Composite Hjdrograph Sumsry (cfs) 
__________------___---------- _______________----_____________________---------- 

Subsree 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.6 
Description hr hr hr hr hr hr hr hr hr 

._________-__-_-___----- _________._---__________________________--------------- 
Drainage Area 3- 0 0 0 0 0 0 D 0 1 
_-__________________----------------------------------------------------------- 
Total (cfs) 0 0 0 D D D 0 0 1 

_____________-___-______________________--------------------------------------- 
S&mea 12.5 12.6 1;;7 1;;8 13.0 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr 
-.___-_____-____------- _____111________________________________------.--------- 

Drainage Arco 3 1 1 1 1 2 2 2 1 1 
_________-______________________________--------------------------------------- 
Total (cfs) 1 1 1 1 2 2 2 1 1 

Y‘ 

I-------------------- ________________________________________------------------ 
S&area 14.0 

Description 
14.3 14.6 1;;O 15.5 l;;O 1!;5 1;i;O 17.5 

hr hr hr hr hr 
_ ________________________________________----------------------------------- 

lge Area 3 1 1 1 0 0 0 0 D D 
,_______________________________________---------------------------------- 

Torm~ (cfs) 1 1 1 0 D 0 0 D 0 

______-_________________________________--------------------------------------- 
Subarea 18.0 19.0 20.0 22.0 26.0 

Description hr hr hr hr hr 
_______-________________________________--------------------------------------- 
Drainsge Area 3 0 0 D D 0 
_______--___-___________________________--------------------------------------- 
Total (cfs) 0 0 0 0 0 



Wick TR-55 Version: 5.46 S/N: Page 4 
Return Frequency: 25 years 

TR-55 TABULAR HYDRDGRAPH WETHDO 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-15-1995 08:27:12 
Uatershed file: --b CHERRY3 .MDP 
Hydrogra@! file: --B CHERRY3.HYD 

This is to calculate the z&d~ogrph for Drainage Area 3.of 
. 

Time FLOW 
(hrs) (cfs) 

Tillbe 
(hrs) ~~~~~~~~-- 

::*(: 
11:2 
11.3 
11.4 
11.5 
11.6 
11.7 
11.8 
11.9 
12.0 
12.1 
12.2 
12.3 
12.4 
12.5 
12.6 

6-e 
12:9 
13.0 
13.1 
13.2 
13.3 
13.4 
13.5 
13.6 
13.7 
13.8 
13.9 
14.0 
14.1 
14.2 
14.3 
14.4 
14.5 
14.6 
14.7 

: 
1' 

m-mmmve 

14.8 
14.9 
15.0 
15.1 
15.2 
15.3 
15.4 
15.5 
15.6 
15.7 
15.8 
15.9 
16.0 
16.1 
16.2 
16.3 

it-: . 
16.6 
16.7 
16.8 
16.9 
17.0 
17.1 
17.2 
17.3 
17.4 
17.5 
17.6 
17.7 
17.8 
17.9 
18.0 
18.1 
18.2 
18.3 
18.4 
18.5 



Quick TR-55 Version: 5.46 S/N: Page 5 
Return Frequency: 25 years 

TR-55 TABULAR HYDROGRAPH METHOD 
Type III Distribution 

(24 hr. Duration Storm) 

Executed: 02-15-1995 O&27:12 
Ustcrshed file: --> CHERRY3 .HW 
Hydrograph file: --* CNERRY3.HYD 

This is to calculate the $d;og&eph for Drainage Area 3 of 
. 

Time 
(hrs) 
--.---- 
18.6 
18.7 
18.8 
18.9 
19.0 
19.1 
19.2 

tt 
19:5 
19.6 
19.7 
19.8 
19.9 
20.0 
20.1 
20.2 
20.3 

Ix*: 
20:6 
20.7 
20.8 
20.9 
21.0 
21.1 
21.2 

5:-t 
21:5 

51.: 
21:s 
21.9 
22.0 
22.1 
22.2 
22.3 

8 

8 
0 

x 
0 

Time 
(hrs) 
.----- 

5f-f 
22:6 
22.7 
22.0 

:2-x . 

5t.x 
24:l 
24.2 
24.3 

E: 
24:6 
24.7 
24.8 
i4.9 
25.0 
25.1 
25.2 
25.3 

::*: 
25:6 
g.; 

25:9 

0 

: 
0 

x 
0 
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