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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense initiated various programs 
to investigate and remediate conditions related to suspected past releases of 
hazardous materials at their facilities. 

One of these programs is the Installation Restoration (IR) program. This program 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), as amended by the Superfund Amendments and Reauthorization 
Act (SARA). The acts, passed by Congress in 1980 and 1986, respectively, 
established the means to assess and cleanup hazardous waste sites for both 
private-sector and Federal facilities. These acts are the basis for what is 
commonly known as the Superfund program. 

The IR program is conducted in several stages. 

The Preliminary Assessment (PA) identifies potential sites through 
record searches and interviews. 

A Site Inspection (SI) then confirms which areas contain contamina­
tion, constituting actual "sites." 

Next, the Remedial Investigation and the Feasibility Study (RI/FS) 
together determine the type and extent of contamination, establish 
cri teria for cleanup, and identify and evaluate any necessary 
remedial action alternatives and their costs. As part of the RI/FS, 
a Risk Assessment identifies potential effects on human health or the 
environment to help evaluate remedial action alternatives. 

The selected alternative is planned and conducted in the Remedial 
Design and Remedial Action Stages. Monitoring then ensures the 
effectiveness of the effort . 

This document presents the performance requirements for a free-phase product 
recovery with associated groundwater treatment system to recover floating product 
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at Site 6, a former fire-fighting training area located at Naval Construction 
Battalion Center, Gulfport, Mississippi. Recovery of the floating product is 
being accomplished under the U. S. Navy's IR program in coordination with the State 
of Mississippi's Department of Environmental Quality and Region IV U.S. 
Environmental Protection Agency. 

Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM), has 
the responsibility for implementation of the Navy and Marine Corps IR program in 
the southeastern and midwestern United States. Questions regarding this document 
should be addressed to the SOUTHNAVFACENGCOM Remedial Project Manager, Mr. Art 
Conrad, at (803) 743-0520. 
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EXECUTIVE SUMMARY 

ABB Environmental Services, Inc. (ABB-ES), under contract to Southern Division, 
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM), has prepared this 
Performance Specification for Site 6, former Fire-Fighting Training Area, located 
at Naval Construction Battalion Center (NCBC), Gulfport, Mississippi. This 
document was prepared under the Comprehensive Long-Term Environmental Action, Navy 
(CLEAN) Contract No. N62467-89-D-0317 as Contract Task Order No. 096. 

This document presents the assumptions, parameters, and performance requirements 
for a product recovery with associated groundwater treatment system at Site 6, 
a former fire-fighting training area. The purpose of the document is to identify 
the various conceptual components of the free-phase product recovery with 
associated groundwater treatment system, describe their purpose, discuss the 
pertinent application considerations, and provide information on performance 
requirements for the major components. The objective of the system is to recover 
free-phase product to the extent practicable. Groundwater will be recovered and 
treated as well, but this is incidental to the primary purpose of free-phase 
product recovery. Other contaminated media at Site 6 will be addressed in the 
future, as applicable. 

The free-phase product recovery system moves the free-phase product from the 
shallow aquifer using a trench with three collector wells equipped with total 
fluid pumps. The product and groundwater stream is transferred to an oil and 
water separator where the product is separated from the groundwater and 
transferred to a product storage tank for eventual disposal. The groundwater is 
treated using an air stripping technology and will be discharged, upon approval, 
to the publicly owned treatment works. 

The primary elements of this document include an engineering analysis, site 
layout, trench and collector well design, piping and instrumentation diagrams, 
and performance specifications for all major equipment. 

These performance specifications will be used by a response action contract (RAC) 
contractor to describe the details of the final design in their shop submittals 
(e.g., workplans and drawings) to the Navy. The RAC contractor will be 
responsible for the choice of methods and materials of construction, as well as 
equipment specifications necessary to achieve the performance requirements 
described herein . 
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1.0 INTRODUCTION 

This document is the performance specification for the free-phase product recovery 
with associated groundwater treatment system to address removal of the free-phase 
product existing at Site 6, a former fire-fighting training area at the Naval 
Construction Battalion Center (NCBC) in Gulfport, Mississippi. The purpose of 
this performance specification is to identify the various conceptual components 
of the free-phase product recovery with associated groundwater treatment system, 
describe their purpose, discuss the pertinent application considerations, and 
provide information on performance requirements for the major components. 

The obj ective of the system is to recover free-phase product to the extent 
practicable. Groundwater will be recovered and treated as well, but this is 
incidental to the primary purpose of the free-phase product recovery. Other 
contaminated media at Site 6 will be addressed in the future, as applicable. 

The performance specification presents the free-phase product recovery with 
associated groundwater treatment system based on the data available from the Free­
Phase Product Assessment Report (ABB Environmental Services, Inc. [ABB-ES], 1994) 
and the pumping test performed in January 1994 (ABB-ES, 1994). Investigation and 
analysis information is presented in the Free-Phase Product Assessment Report 
(ABB-ES, 1994) and is repeated here to the extent necessary to support the 
performance specifications. 

The free-phase product recovery system will remove the free-phase product from 
the shallow aquifer using a trench with three collector wells equipped with total 
fluid pumps. The total fluid pumps will actively depress the groundwater, 
creating a static drawdown to facilitate the recovery of the free-phase product. 
The product and groundwater stream will be transferred to an oil and water 
separator where the product will be separated from the groundwater and transferred 
to a product storage tank for eventual disposal. 

The groundwater will flow from the separator to the groundwater treatment system 
that will consist of a low-profile air stripper or diffused aeration tank. The 
treated water is proposed to be discharged to the publicly owned treatment works 
(POTW). Before discharge to the POTW, the treated water may be stored in two 
effluent tanks to allow controlled discharge flow according to POTW loads. 

The primary elements of this document include the engineering analysis, site 
layout, trench and collector well design, piping and instrumentation diagrams, 
and performance specifications for all maj or system elements. All process flow, 
piping, and diagrams are included with the performance specifications in Appendix 
A to assist the response action contract (RAC) contractor in specifying their 
methods and materials of construction, and in identifying specific pieces of 
equipment to achieve the performance requirement described in this report. The 
RAC contractor will describe these details in their shop submittals (e. g. , 
workplans and drawings) to the Navy . 
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2.0 PERFORMANCE CRITERIA 

The Free-Phase Product Assessment Report (ABB-ES, 1994) evaluated various 
treatment alternatives for the recovery and separation of product and the 
treatment of the associated groundwater. This chapter, Performance Criteria, 
introduces the performance, site conditions, and permitting requirements for the 
recommended alternative. Analyses of the general performance criteria are 
provided in the following chapter, Engineering Analyses. 

2.1 GENERAL PERFORMANCE CRITERIA. The following criteria are summarized for the 
free-phase product recovery with associated groundwater treatment system. 

• The free-phase product recovery system will use an interceptor trench 
filled with porous filter material and three collector wells to collect 
the free-phase product and associated groundwater. 

Each collector well will contain a single total fluids pump for 
extracting product and associated groundwater. 

Product will be separated from the collected stream in an oil and water 
separator and transferred to the product tank. Product disposal will 
be the responsibility of the RAC contractor. 

The groundwater collected as a result of creating the groundwater 
depression will be treated to remove volatile organic compounds (VOCs) 
in an air stripping system before discharge to the Harrison County PON. 

Two effluent tanks may be used to store treated water as needed to allow 
a controlled flow stream to the PON, based on PON requirements. The 
need for these tanks will not be established until negotiations with the 
PON are finalized. The effluent tanks and associated instrumentation 
are represented as "potential equipment" and "potential instrument(s)" 
in the performance specifications, but mayor may not be needed in the 
final system. 

The area needed for the treatment system and two 20,000-gallon storage 
tanks is approximately 1,400 square feet. 

2.2 PERMITTING REQUIREMENTS. The regulatory permitting requirements for the 
recovery and treatment system include: 

air permits to regulate the emissions from the air stripper, 

permits from the State and county to discharge to the Harrison County 
PON, and 

base excavation permits to construct the trench. 

However, Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) 42 USC962l(e) states that "No Federal, State, or local permit shall be 
required for the portion of any removal or remedial action conducted entirely 
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onsite, where such remedial action is selected and carried out in compliance with 
this section." Following this guidance: 

• a construction or operating permit from the State of Mississippi Office 
of Pollution Control is not required, and 

• a water discharge permit from the State of Mississippi Office of Pollution 
Control is not required. 

2.2.1 Air The air permitting requirements for the groundwater treatment system 
may include the following two items: (1) a permit to construct a device that will 
emit to the atmosphere; and (2) modification to the base's current Clean Air Act, 
Title V, permit. The modification to the base's Title V permit will be executed 
by NCBC Gulfport. 

Construction Permitting. A letter will be sent to the Air Permitting Chief at 
the Mississippi Office of Pollution Control that describes the site, remedial 
plans, and CERCLA 42 USC962l(e) and requests permission to construct a device that 
will emit to the atmosphere. The Air Permitting Chief will send notification of 
permi tting requirements, if any, which mus t be met. Air permit requirements and 
associated regulations are provided in Appendix B. 

This chapter contains information on expected air emissions and air quality 
impacts from the air stripping operation. The following presents the input 
assumptions and parameters and the results of the air modeling performed. 

The u.S. Environmental Protection Agency (USEPA) SCREENN computer model (USEPA, 
1988a) was used to predict air quality impacts for each chemical of concern. 
SCREENN uses a number of worst case meteorological conditions that will tend to 
overestimate air quality impacts. This model is recommended by the USEPA for 
conducting dispersion modeling for air pathway analyses and for estimating air 
quality impacts. Maximum predicted impacts were then compared with the American 
Conference of Governmental and Industrial Hygienists (ACGIH) threshold limit value 
(TLV) for each constituent to ensure public health would not be threatened during 
the system operation. Based on this analysis, it has been determined that air 
pollution control equipment is not needed for protection of public health. 

The VOCs that are present in the groundwater at concentrations of concern are 
listed in Table 2-1. The VOCs will be removed from the groundwater using an air 
stripping technology before discharge of the water to a treatment works. 

Eighteen chemicals have been identified in the groundwater that may be emitted 
into the air during the air stripping. Table 2-1 provides the estimated emission 
rates for each compound (Columns 2 and 3). Emission rates were calculated using 
the maximum groundwater concentration detected at any point in the constituent 
plume (Column 1) and assuming complete volatilization from the air stripper. 
Appendix B contains modeling results and calculations that support the modeling. 

Preliminary design air flow through the air stripper is 600 cubic feet per minute 
for an air to water ratio of 180 to 1 at a water feed rate of 25 gallons per 
minute. The system will operate up to 24 hours per day, 7 days per week, for an 
estimated maximum of 5 years. Figure S-Ol in the drawing section of Appendix A 
shows the approximate location of the equipment pad. Final design will establish 
the actual locations of the air stripper, stack, and nearby structures. 
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'. Table 2-1 
Air Stripping Evaluation Worksheet 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Column 1 Column 2 Column 3 Column 4 Column 5 
Column 6 

No. Contaminant Name 
Maximum Maximum Maximum Maximum Air Maximum 8-hour 

TLV 
Groundwater Emission Rate Emission Rate Emission Conc. Air Emission Conc. 

(mg/m3) 
Conc. (Ppb) (Ib/hr) (g/s) at Point (mg/mSj at Point (mg/m3) 

1 Benzene 83 0.00104 0.00013 0.00013 0.00009 3 

2 2-Butanone (MEK) 80 0.00100 0.00013 0.00013 0.00009 590 

3 Chloroethane 310 0.00388 0.00049 0.00049 0.00035 2,640 

4 Chloroform 20 0.00025 0.00003 0.00003 0.00002 49 

5 Chloromethane 12 0.00015 0.00002 0.00002 0.00001 NA 

6 1,1-Diehloroethane 4,900 0.06133 0.00773 0.00781 0.00547 405 

7 1 ,2-Diehloroethane 1,200 0.01502 0.00189 0.00191 0.00134 40 

8 1,1-Diehloroethylene 3,100 0.03880 0.00489 0.00494 0.00346 20 

9 1 ,2-Dichloroethene 170 0.00213 0.00027 0.00027 0.00019 790 
(total) 

10 Ethylbenzene 77 0.00096 0.00012 0.00012 0.00009 434 

• 11 Methylene chloride 95 0.00119 0.00015 0.00015 0.00011 174 

12 4-Methyl-2-pentanone 100 0.00125 0.00016 0.00016 0.00011 NA 

13 Tetrachloroethene 32 0.00040 0.00005 0.00005 0.00004 170 

14 Toluene 340 0.00426 0.00054 0.00054 0.00038 188 

15 1,1,1-Trichloroethane 5,900 0.07385 0.00930 0.00941 0.00659 1,910 

16 Trichloroethene 90 0.00113 0.00014 0.00014 0.00010 269 

17 Vinyl chloride 35 0.00044 0.00006 0.00006 0.00004 13 

18 Xylene (total) 490 0.00613 0.00077 0.00078 0.00055 434 

Notes: Cone. = concentration. 
ppb = parts per billion. 
Ib/hr = pound(s) per hour. 
g/s = gram(s) per second. 
mg/m3 = milligrams per cubic meter. 
TLV = threshold limit value. 
MEK = methyl ethyl ketone. 
NA = not available . 

• 
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The point source algorithm in the computer modeling program SCREENlI/ (USEPA, 1988a) 
was used in the analysis. Flat terrain and rural dispersion were assumed. 
Concentrations were calculated for the full range of meteorological conditions 
available in the model. Automated receptor distances from 1 meter to I, 000 
kilometers were selected for a single wind direction. Using the automated 
distance array option, SCREENlI/ (USEPA, 1988a) calculates the maximum ground level 
concentration that will occur during operation of the system across the range of 
meteorological conditions using an iteration routine to determine the maximum 
value and associated distance to the nearest meter. Because stack gas temperature 
is expected to be close to ambient temperature, the default ambient temperature 
assumed by the model, 293 degrees Kelvin (OK), was also used as the stack gas 
temperature. The stack gas velocity is based on current estimated blower capacity 
(600 cubic feet per minute) and stack diameter (8 inches). To reduce the number 
of model runs and for ease of calculating air quality impacts for each of the 
chemicals, the model used an unit emission rate of 1 gram per second (g/s). 

The air emission rates (Column 3) and modeled maximum air emission ground level 
concentrations (Column 4) for each chemical of concern are provided in Table 2-l. 
Appendix B presents the SCREENlI/ model (USEPA, 1988a) documentation for calculating 
the maximum ground level concentrations. Stack parameters used as input to the 
model are shown in Table 2-2. The stack would be located in a rural area. 

Table 2-2 
Stack Parameters 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Source Type 

Emission rate 

Stack height 

Stack inside diameter 

Stack exit velocity 

Stack gas exit temperature 

Ambient air temperature 

Receptor height 

Nearby structure height 

Minimum horizon dimension 

Maximum horizon dimension 

Notes: g/s = grams per second. 
Ib/hr = pound(s) per hour. 
m/s = meter per second. 
ft/s = feet per second. 
oK = degrees KeMn. 
OF = degrees Fahrenheit. 

Point 

1 g/s 

7.92 meters 

0.2 meters 

9.02 m/s 

293 oK 

293 OK 

o meter 

4.27 meters 

2.44 meters 

10.36 meters 

English Equivalent 

(8Ib/hr) 

(26 feet) 

(8 inches) 

(29.6 ft/s) 

(68 oF) 

(68 oF) 

o foot 

(14 feet) 

(8 feet) 

(34 feet) 

Dimensions of the low profile air stripper used for this analysis were 74 inches 
long by 60 inches wide by 80 inches high. The unit on a skid, not including the 
stack, was assumed to reach a height of 87 inches. Due to the size and height 
of the stack, the low profile air stiipper is not expected to affect dispersion 
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of air emissions. The tallest structures near the stack are the optional effluent 
tanks (estimated 14 feet high, 8 feet wide, and 34 feet long). The stack height 
of 26 feet follows good engineering practice (GEP) for stack heights, defined by 
USEPA as the height of a nearby structure plus 1. 5 times the lesser of the height 
or width of the nearby structure. Because the stack height is equivalent to the 
GEP stack height, building downwash is not expected to occur. 

Table 2-1, Column 4, represents the maximum 1-hour concentrations that could occur 
at ground elevation during various dispersion situations. Column 5 represents 
the maximum concentrations for an 8-hour averaging time. The maximum predicted 
1-hour concentration for a 1 gls emission rate was 1,870 micrograms per cubic 
meter (J.'g/m3 ) (Appendix B, Pages 2 and 3). The maximum impact for a 1 gls 
emission rate occurred at 43 meters from the stack base for F stability (six 
classes of wind stabilities are defined and used by the SCREENN model [USEPA, 
1988a]) and a 2 meter per second wind speed. Using a factor of 0.7 to convert 
this 1-hour impact to an 8-hour concentration, the maximum 8-hour impact for a 
1 gls emission rate is 1,309 J.'g/m3 • The USEPA recommends this 0.7 factor be 
applied to 1-hour results from the SCREENN model (USEPA, 1988a) to estimate 8-hour 
impacts. The 8-hour concentrations were then compared to TLV recommendations by 
ACGIH (see Table 2-1, Column 6), which are 8-hour maximum recommended exposure 
values for each constituent. 

As indicated on Table 2 -1, the maximum ground level concentrations calculated by 
the SCREENN model (USEPA, 1988a) are well below the TLVs. The analysis reaffirms 
that air emissions will result in a negligible impact on air quality during the 
system operation . 

2.2.2 Publicly Owned Treatment Works (PON) The free -phase product recovery wi th 
associated groundwater treatment system will discharge treated groundwater from 
the site to the base sewer system. The base sewer system discharges to the City 
of Gulfport sewer system, which discharges to the Harrison County POTW'. Approval 
to discharge the treated water must be obtained from the City of Gulfport and from 
the Harrison County POTW'. 

POTW', State of Mississippi Department of Environmental Quality. Office of 
Pollution Control. ABB-ES will send a letter to the Office of Pollution Control 
that describes the site and the remedial plans to discharge treated groundwater 
from the site to the Harrison County POTW'. The Office of Pollution Control may 
set permitting requirements and/or site-specific discharge limitations and 
sampling requirements that must be met. 

POTW', City of Gulfport. ABB-ES will send a letter to the City of Gulfport that 
describes the site and the remedial plans and requests approval to discharge 
treated groundwater from the site to the City of Gulfport sewer system. 

POTW', Harrison County Waste Water and Solid Waste Management District. CERCLA 
does not require a POTW faCility to accept site discharges; however, ABB-ES will 
submit an industrial and commercial sewage disposal application to the Harrison 
County POTW'. A copy of the industrial and commercial sewage disposal application 
is provided in Appendix C along with contact names and telephone numbers. 

The Harrison County Wastewater and Solid Waste Management District will set 
discharge and pretreatment requirements for the effluent from the groundwater 
treatment system after they receive the permit application. It is unlikely that 

Pe,_Spe.GLP 
mlv.11.94 2-5 



the effluent criteria set, by the POTIl will exceed the requirements of the 
performance specification. However, in the event that the performance 
specifications do not meet the acceptance criteria of the city and county, the 
RAC contractor will need to modify the design to achieve the effluent criteria. 
The POTIl is currently operating at or above design capacity and negotiations for 
discharge from the treatment system during non-peak hours may be necessary. 
Optional storage tanks have been included in the recovery and treatment system 
design so that, if necessary, discharge to the PON could be scheduled during non­
peak times. 

2.2.3 Excavation An excavation permit must be obtained from the base prior to 
any digging, drilling, or trenching at Site 6. Specific trenching, drilling, and 
digging locations need to be provided by the RAC contractor to the NCBC Public 
Works Department to obtain the necessary utility clearances. The permit is valid 
for 90 days from the date of issue. If the work extends for more than 90 days, 
the permit will need to be extended or reissued. A copy of an excavation permit 
is provided in Appendix D along with contact names and phone numbers. 

2.3 CONSTRUCTION. Potential construction issues for the recovery and treatment 
system installation that should be addressed prior to the actual construction of 
the system are: 

• utility locations and access, 
• construction dewatering requirements, 
• monitoring and recovery well locations, and 
• site access and constructability. 

The site layout, Figure S-Ol in Appendix A, illustrates the proposed trench and 
conveyance trench locations in relation to the utilities, existing wells, proposed 
piezometers, treatment pad, and effluent tank locations. The RAC contractor will 
be responsible for confirming utility locations prior to subsurface construction. 

2.3.1 Utility Locations and Access There are two water pipe lines at Site 6. 
One line runs north to south along Colby Avenue and should not interfere with 
construction, but the pipeline's location should be verified prior to installing 
the trench and conveyance trench systems. The second pipe line is an active 6-
inch line that extends perpendicular from the north to south line to a fire 
hydrant at the northeast corner of Building 391 and Simms Avenue. This pipeline 
is approximately 10 feet from Building 391 and is located approximately 3 feet 
underground. This pipe line could potentially be in the way of trenching 
activities. The pipe line should also be considered when placing and constructing 
the treatment pad. It is preferable that the treatment pad not be located above 
the water line. 

Power and sewer lines are located near the corner of Building 391 and Simms 
Avenue. A sewer manhole is located between the northeast corner of Building 391 
and Simms Avenue. A power pole supplying both single- and three-phase power is 
located across the street. The proposed treatment pad location is near the 
northeast cO.rner of Building 391 for easy access to these utilities. 

2.3.2 Construction Dewatering Considerations If conventional trench excavation 
and material placement methods are used, dewatering may be required to install 
the recovery trench. If dewatering is required, the resulting free-phase product 
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and groundwater will need to be collected, properly handled, and disposed. An 
in situ recovery trench installation technique is preferred, to avoid construction 
dewatering requirements. Choice of method will be determined by the RAC 
contractor, subject to Navy review and approval. 

2.3.3 Monitoring and Recovery Well Locations Eight monitoring wells, one 
recovery well with aboveground protective casings and posts, and two well points 
are currently located at Site 6. Some of these wells could potentially cause 
complications during construction. For future monitoring and remedial concerns, 
it is preferable that none of these wells or well points be abandoned. However, 
the recovery well, GPT-6-RW, is located close to the proposed location of the 
recovery trench. The trench location is approximate and its placement may be 
adjusted to avoid the existing recovery well. However, if necessary, the recovery 
well may be converted to a surface-flush installation or abandoned at the 
discretion of the RAC contractor. 

2.3.4 Site Access and Constructabilitv Site 6 covers only approximately 27,000 
square feet and large equipment may have difficulties maneuvering in this small 
area. The proposed piezometers that will be used for monitoring should be 
installed after the recovery and conveyance trenches are installed. In addition 
to the existing buildings and wells, a field of wooden power poles is located on 
the site. These poles were used to train electricians; however, they are no 
longer used. Additionally, cables extend from Building 390 to the ground. 
Removal of these poles and cables may be necessary prior to construction 
activities. The RAC contractor will coordinate removal of the poles with base 
personnel and the Resident Officer in Charge of Construction (ROICC) . 
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3.0 ENGINEERING ANALYSES 

The engineering analyses are provided for the following: 

• capture zone (product recovery) modeling, 
• recovery trench, 
• product separation and groundwater treatment system, 
• water discharge, 
• additional wells, 
• materials of construction, and 
• residual disposal. 

The analyses identify the various conceptual components of the free-phase product 
recovery with associated groundwater treatment system and describes their purpose 
and relevant application considerations. 

3.1 PERFORMANCE PARAMETERS. The performance and operation of the system are 
dependent upon site-specific aquifer and analytical characteristics. These para­
meters were investigated during the Free-Phase Product Assessment (ABB-ES, 1994). 
The field investigations and data evaluation are presented in the Free-Phase 
Product Assessment Report (ABB-ES, 1994). Tables 3-1 through 3-4 summarize the 
findings that have been considered during the engineering analysis and that may 
affect the operation of the free-phase product recovery and groundwater treatment 
system. Groundwater concentrations are the maximum observed in shallow monitoring 
wells and are considered representative of groundwater associated with floating 
product. 

3.2 PRODUCT RECOVERY MODELING. A computer-based groundwater flow model was used 
as a predictive tool for capture zone analysis of the free-phase product 
extraction system for Site 6 at NCBC Gulfport. This model, FLOWPATHN (Franz and 
Guiguer, 1989), uses a finite difference method to solve the groundwater flow 
equation for two-dimensional, steady-state flow through a heterogeneous, 
saturated, anisotropic, porous media. FLOWPATHN allows the user to subdivid~ the 
aquifer into a rectangular grid of blocks that are a user-defined length, width, 
and depth. The results from the groundwater flow equation provide a fluid mass 
balance for each of the blocks. This two-dimensional formula does not include 
any vertical gradients of hydraulic heads and velocities. 

A rectangular grid was superimposed over a computer aided design drafting (CADD) 
drawing of Site 6 forming 13 by 17 grid cells. The dimensions of each of these 
cells was set at 20-foot-long (parallel to the general flow direction) by 20-foot­
wide (normal to the general flow direction). These cells were further subdivided 
in the central and downgradient area of the free-phase product plume to provide 
better resolution of hydraulic heads and flow characteristics of the modeled 
extraction system. The intersections of the grids form 22 nodes along the x-axis 
(east to west direction) and 27 nodes along the y-axis (north to south direction) . 
The resulting grid cells (or blocks), therefore, ranged from 5- to 20-foot-long 
and from 10- to 20-foot-wide (Figure 3-1). 

FLOWPATHN uses a block- centered finite difference scheme so 
properties for this unconfined aquifer were defined for each block. 

Per_Spe.GLP 
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Table 3-1 
Aquifer Test Parameters 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Screened Interval 
Well Identification 

(feet bls) 
Material Description 

Slug Test Analysis 

GPT-6-2 3.0 to 22.0 Sand 

GPT-6-3 3.0 to 22.0 Sand 

GPT-6-4' 3.2 to 13.2 Fine- to medium-grained sand 

GPT-6-5 26.6 to 31.6 Medium-grained sand with some fines 

GPT-6-6' 3.2 to 13.2 Fine-grained sand with some silt 

GPT-6-7 39.4 to 44.4 Medium-grained sand with some fines 

GPT-6-8' 4.2 to 14.2 Silty sand 

Pumping Test Analysis 

Cooper""acob Strait-line Method Tune-Drawdown Solution 

GPT-6-1' 3.0 to 27.5 

GPT-6-4' 3.2 to 13.2 

Distance Drawdown Solution 

All monitoring wells 

, Monitoring well with free-phase product. 

Note: bls = below land surface. 
tt2/day = square feet per day. 
cm/sec = centimeter per second. 
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Silty sand 

Fine- to medium-grained sand 

3-2 

• 
Transmissivity 

Hydraulic 

(tt2/day) 
Conductivity 

(cm/sec) 

1.0 x 10-3 

3.1 X 10-3 

2.0 x 10-4 

5.2 x 10-3 
5.6 X 10-3 

2.2 x 10-3 
2.1 X 10-3 

2.2 x 10-3 
3.5 X 10-3 

2.1 X 10-3 
2.0 x 10-3 

978.7 1.3 x 10.2 

2,142.2 7.6 x 10.2 • 
194 2.5 x 10.3 

166 2.2 x 10.3 

• 
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Table 3-2 
Subsurface Soil Parameters 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center Gulfport 
GuHport, MissiSSippi 

Analyte Maximum Concentration 

Volatile Organic Compounds (pglkg) 

Carbon disulfide 2J 

1,1-0ichloroethene 17 J 

1,1-0ichloroethane 38J 

1,2-0ichloroethene (total) 23J 

1,2-0ichloroethane 70J 

2-Butanone 10 J 

1,1,1-Trichloroethane 27 J 

Trichloroethylene 39J 

Benzene 170 J 

Tetrachloroethylene 980J 

Toluene 5,200 J 

Ethylbenzene 2,700 J 

Xylene (total) 19,000 J 

Semivolatile Organic Compounds (pg/kg) 

4-Methylphenol 3,700 U 

Naphthalene 4,800 

2-Methylnaphthalene 28,000 

Acenaphthene 720 J 

Auorene 4,400 

Phenanthrene 2,100 J 

Anthracene 7,600 

bis(s-Ethylhexyl)phthalate 59J 

Pyrene 1,400 J 

Pesticides (pg/kg) NO 

Herbicides (pg/kg) NO 

Total Organic Carbon (mg/kg) NO 

Total Pe1roleum Hydrocarbons (mg/kg) 88,000 

Dioxins and Fwans (pg/g) 

Octachlorodibenzodioxin 152 J 

Inorganic Compounds (mg/kg) 

Aluminum 8,610 

Arsenic 1.5 J 

Barium 32.0J 

Chromium 8.4 

Cobalt 1.2 J 

Iron 3,040 

See notes at end of table. 
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Table 3-2 (Continued) 
Subsurface Soil Parameters 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Analyte 

Inorganic Compounds (mgikg) (continued) 

Lead 

Mercury 

Nickel 

Potassium 

Selenium 

Vanadium 

Zinc 

Grain size samples obtained from 8 feet bls 
and 15 feet bls 

Notes: pg/kg = micrograms per kilogram. 
J = estimated value. 
U = undetected above quantification limit. 
NO = not detected. 
mg/kg = milligrams per kilogram. 
pg/g = picograms per gram. 
bls = below land surface. 

3-4 

Maximum Concentration 

90.2 

0.07 

5.2J 

272J 

5.1 

10.5 J 

17.7 

Physical Characteristics: 
1 percent fine-grained gravel 
1 percent coarse-grained sand 
21 to 24 percent medium-grained sand 
62 percent fine-grained sand 
13 to 15 percent fine-grained silt and clay 

• 

• 
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Table 3-3 
Groundwater Parameters 

Performance Specification 
Site 6, Rre-Rghting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Analyte Maximum Concentration 

Physical Properties (mgll) 

Alkalinity as Cac03 17 

Color 0.0 

Hardness as Cac03 44 

Total dissolved solids 78 

Total suspended solids <1.0 

Chloride 9.9 

Sulfate 14 

Biological oxygen demand (BODs) 13 

Chemical oxygen demand 36 

Volatile Organic Compounds (pgll) 

Chloromethane 12 J 

Vinyl chloride 35J 

Chloroethane 310 J 

Methylene chloride 95J 

Carbon disulfide 4J 

1,1-Dichloroethene 3,100 

t,1-Dichloroethane 4,900 

t ,2-Dichloroethene (total) 170 

Chloroform 20J 

t ,2-Dichloroethane 1,200 

2-Butanone 80J 

1, t, 1-Trichloroethane 5,900 

Trichloroethene 90 

Benzene 83J 

4-Methyl-2-pentanone 100 J 

Tetrachloroethene 32J 

Toluene 340J 

Ethylbenzene 77J 

Xylene (total) 490J 

Semivolatile Organic Compounds (pg/l) 

Phenol 

2-Methylphenol 

4-Methylphenol 

2,4-Dimethylphenol 

Naphthalene 

See notes at end of table . 
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48J 

380J 

1,100 J 

56J 

250 

3-5 

MCL 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2 

NA 

5 

NA 

7 

NA 

7O-cis 
tOO-trans 

100 

5 

NA 

200 

5 

5 

NA 

5 

1,000 

700 

10,000 

NA 

NA 

NA 

NA 

NA 



Analyte 

2·Methylnaphthalene 

Acenaphthene 

Fluorene 

Phenanthrene 

Herbicides (pg/') 

Pes1icides (pgll) 

a1pha·Chlordane 

Total Organic Carbon (pgll) 

Total Pe1rOlewn Hydrocarbons 

Dioxins (pg/ll 

aCDD 

lnorganics fpgll) 

Aluminum 

Ivsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Vanadium 

Zinc 

Cyanide 

See notes at end of table. 
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Table 3-3 (continued) 
Groundwater Parameters 

Performance Specification 
Site 6, Fire-Fighting Training Ivea 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Maximum Concentration 

770J 

48J 

23J 
350 J 

NO 

0.14 J 

302,000 

295,000 

115 

Unfiltered 

194,000 

23.9 

771 

1.7 J 

5.4 

145,000 

238 

lS.5J 

79.8 

34,100 

533 

11,200 

903 

1.4 

46.5 

6,130 

as.OJ 

lOS 

247 

3.8J 

3-6 

• 
MCl 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

230 

Fitered3 

203 NA 

6.0 50 

259 2,000 

<1.0 4 

<1.0 5 • 127,000 NA 

<3.0 100 

7.6 NA 

<3.0 20 

11,200 NA 

1.5 15 

10.300 NA 

718 NA 

<0.20 2 

<13.0 100 

4,690 NA 

21.7 50 

2.7 NA 

62.3 NA 

NA 200 

• 
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Table 3-3 (continued) 
Groundwater Parameters 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

, Using the toxicity equivalent factor for the concentration of 15,000 picograms per liter (pg/ I) for octachlorodibenzodioxin 
(OCDD), tetrachlorodibenzodioxin (TCDD) is equivalent to 15 pg/ I. 

2 Maximum contaminant level for TCDD. 

a 0.45 micron filter. 

Notes: MCL = maximum contaminant level. 
mg/ I = milligram(s) per liter. 
Cacoa = calcium carbonate. 
NA = not available. 
BODs = biological oxygen demand, 5-day. 
JJ9/ I = microgram (s) per liter. 
J = estimated value. 
pg/l = picogram(s) per liter. 
aCDD = octachlorodibenzodioxin. 
TCDD = tetrachlorodibenzodioxin. 

Table 3-4 
Free-Phase Product Parameters 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center 
Gulfport, Mississippi 

Analyte 

Fingerprint Hydrocarbon 

Maximum Value 

55 to 60 percent diesel 
40 percent heavier hydrocarbons 

Dioxins and Fwans (pgll) 

Octachlorodibenzodioxin 

Viscosity at 59 OF (cST) 

Surface Tension at Room Temperature (dynes/em) 

Interfacial Tension at Room Temperature 

American Petroleum Institute Gravity 

Specific Gravity 60/60 ° F 

Pa,_Spe.GLP 
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Heat of Combustion (BTUnb) 

Notes: pg/ I = picograms per liter. 
OF = degrees Fahrenheit. 
cST = centiStokes. 
dynes/cm = dynes per centimeter. 
BTU/lb = British thermal unit per pound . 

< 10 percent gasoline 

235 

29.6 

30 

26 

30.4 

0.8740 

19,533 

3-7 



S1.mu~at1.on Doma1.n and BOundary Cond1.t1.ons • FLOWP 
:l<llD V 

I II I I I Copyr 

I II IIIII I I I I I I :\.989-

I I III I I I I by WH~ 

=- I IIIII ~ I I 
I II r-thl ;-;- I I I I # Row 
I 1)- • 11111 I I ~ I I I I - 1/11 1\ 1111 I I 

, 
I I I 27 I 

( III III I I. ) I I 
I II II I 1111 I I I I I # Co~ 

zoc.o- ~ II I~ I 'HI /1 I I I I 
~ I II . II I V I I 22 
II II III II I / I 

# We~ I II I I I f~ I I ( I I I I I I I I 
L.l.lLll II I I I I I 0 

I ~ II III 11\ I I 1"'- I I I I 
1/llli!JI/lII~ I I I I 

CSJ)- If III 1111 l I I I I I 
I I I I I Iii III 1\ I I I I I I I 
\ I II I II \ I I I 

r-.... II 111111\ I / I I I 
....... '---1.: I J 11...-V I I I 

I I II I I I • I I I I I 

I !!lID I II II I I I I 
I IIIII I I I I Un1.ts 

I I 
I I I I I I I 

I II I Crt] 

I I I I I I 
lID 1 I I I I I I I I F1.1e 

lID SZIl III<D SlI 211!11 2IID 

TR62 

............ 
FIGURE 3-1 

~~t'" D/~ PERFORMANCE SPECIFICATION, "'1'" SITE., ARE·AGHTING TRAJNING 

FLOWPATHIM GRID f ~* ; AREA 

\~ l~ NAVAL CONSTRUCTION BATIAUoN 
<; ~ 

</1", ~ .... " CENTER 
£$ r""'I' GULFPORT MISSISSIPPI 
~ . 

O:\OWG\ABB\BS05-70\PER-SPEC\FIG_3-1 \MLV\940B24 • 
3-8 



• 

• 

• 

allows the user to define variations of these aquifer parameters to account for 
the heterogeneous and anisotropic nature of the aquifer for specific blocks or 
series of blocks. 

Based on site-specific data collected during the Free-Phase Product Assessment, 
hydraulic heads, hydraulic conductivity, effective porosity, bottom of the 
aquifer, and recharge (infiltration minus evaporation) were set for the shallow 
aquifer at Site 6. Model input and specific information pertaining to the 
FLOWPATH~ model iterations are summarized in Table 3-5. 

Table 3-5 
Modeling Assumptions and Input Parameters for FLOWPATHlII Model 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Parameter 

Hydraulic Conductivity 1ft/day) 
Aquifer matrix 

Trench 

Effective Porosity 
Aquifer matrix 

Trench fill 

Constant Heads Ifeet mal) 
West 
Southeast 
Trench 

Bottom of Aquifer Ifeet mal) 
South boundcuy (southeast to west in 
a northwest orientation) 

Below partially penetrating trench 

Recharge 1ft/day) 

Infiltration 
- paved areas & buildings 
- ditch 

Evaporation 
- paved areas & buildings 

Area Specific Values' 

0.57 
2.8 

25.5 
227 

0.22 
0.25 

0.27 
0.33 

21.9 

-6.0 to -15.0 

0.01256 

Design Values 

5.7 

0.25 

20.4 
23.3 
24.4 

-5.0 

13.0 

0.011 
o 

0.0091 
o 

, Area-specific values are provided for each block or series of blocks in Appendix E. 

Notes: ft/day = feet per day. 
msl = mean sea level. 

FLOWPATH~ model runs were generated for the following three basic groundwater flow 
scenarios: "(1) groundwater flow under natural conditions without any pumping, 
(2) extraction of fluids from the aquifer using an interceptor trench, and (3) 
extraction of fluids from the aquifer using a series of well points. Results of 
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these three scenarios as well as specific information pertaining to the FLOWPATHlII 

model iterations are included in Appendix E. 

The first scenario was produced to simulate static groundwater conditions at Site 
6. The second and third scenarios were generated to compare the performance of 
product recovery using an interceptor trench and a series of well points. 
Comparative results indicate the interceptor trench captures the product plume 
more completely than the well point scenario. Additionally, the well point 
scenarios resulted in steep cones of depression around each well point that could 
possibly trap product in the saturated zone. 

The trench was agreed upon by Morrison Knudsen Corporation (MK), the RAC 
contractor; Southern Division, Naval Facilities Engineering Command 
(SOUTHNAVFACENGCOM); and ABB-ES as the most appropriate technology to use at Site 
6 for remediation of the free-phase product plume. The performance specifications 
of the trench are presented in the following section. 

3.3 RECOVERY TRENCH PARAMETERS. The objective of the recovery trench is to 
recover the free-phase product by actively depressing the groundwater through 
pumping, which in turn will facilitate product flow towards the recovery trench 
and eventual recovery of the product. 

Hydrogeologi~ modeling has determined that an active recovery trench, 150 feet 
long by approximately 1.5 to 3.0 feet wide with a depth of approximately 21 feet 
below land surface (bls), will provide optimum recovery conditions. The 
collection well system within the recovery trench will provide a means to extract 
fluids at a pumping rate of 7.0 to 25.0 gallons per minute (gpm), while 
maintaining a drawdown ranging from 1.5 to 5.0 feet, with 3 feet of drawdown being 
optimum. With this recovery rate, the· recovery system may be in operation for 
up to 5 years. The recovery trench will be constructed in a chevron configuration 
and will be positioned within the downgradient side of the product plume. The 
site layout showing the trench is shown on Figure S-Ol in the drawing section of 
Appendix A. 

Three vertical collector wells are installed in the recovery trench with one at 
the center and the others each 60 feet down either leg of the configuration. The 
collector well material is Schedule lOS, type 304 stainless-steel, flush joint­
threaded well casing with wire wrap, 0.020- inch continuous slot well screen. The 
vertical wells will be 4 to 6 inches in diameter, slotted from 5 to 15 feet bls, 
with a 5-foot sump at the bottom. The collector well configuration is shown on 
Figures D-OT and D-02 in the drawing section of Appendix A. 

The recovery trench will be backfilled with a granular filter material up to 2.0 
feet bls. Specifications for the granular filter materials are shown in Table 
3-6. The granular filter material will be installed and compacted by saturating 
with clean water up to 2 feet bls. The granular filter material should be 
installed so that not more than 5 percent of the in-situ material mixes with the 
granular filter. 

A lateral diffusion pipe will be installed along the top of the granular filter 
material running horizontally the total length of the trench between each of the 
well vaults, as shown in Figure D-Ol in Appendix A. The pipe will be 1.5-inch­
diameter polyvinyl chloride (PVC) with continuous O. 020-inch slots. The lateral 
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diffusion pipe will be sleeved into the recovery trench vaults as shown in Figure 
D-03 in the drawing section of Appendix A. Once the pipe is installed, the trench 
will be backfilled and mo'isture compacted to 1 foot bls with the granular filter 
material. The function of this pipe is to provide a means to diffuse or inject 
trench rehabilitation and/or treatment fluids into the granular filter material. 
The pipe will be used initially to develop the recovery trench and later for 
preventive maintenance to minimize potential fouling conditions. If fouling of 
the filter material occurs during operation, this maintenance pipe provides an 
entry way for flushing and/or chemical addition. 

Table 3-6 
Granular FiHer Pack Material Specifications, 

Recovery Trench 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

[)"Size Finer 
Size Range 
(millimeter) 

0.lOto 0.70 

0.45 to 1.50 

0.90 to 2.90 

1.05 to 3.50 

1.13 to 3.75 

070 1.25 to 4.00 

Oeo 2.00 to 6.30 

0 100 3.50 to 9.53 

Notes: Range provides for 16 percent to 86 percent medium-grained 
sand. 

Granular filter pack material should tall between these specified 
ranges and follow the succeeding characteristics: 
• clean, 
• well-rounded grains, 
• 90 to 95 percent quartz grains, and 
• coefficient of uniformity of 2.5 or less. 

A high density polyethylene (HDPE) liner 20-mils thick will be installed covering 
the granular filter material at I foot bls for the full length of the trench. 
This will limit surface recharge into the trench. A I-foot overlap is required 
for any seam in the liner installation. The liner will be fastened to the side 
of the recovery vault a minimum of 6 inches, as shown on Figure D-03. The 
recovery trench will be completed by backfilling and compacting back to existing 
conditions with the native soil. 

A total fluids pump will be installed in each of the vertical collection wells 
for groundwater depression and product collection with the following specifica­
tions: 
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pos'itive displacement type pump, 
top filling configuration, 
means to maintain constant static water level drawdown, 
capacity for continuous flow rates between 2 and 10 gpm, and 
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means to overcome a minimum total system head of 35 feet. 

The combined stream from the pumps may range from 7 gpm to a design maximum of 
25 gpm. Flow rate will vary depending on groundwater level (elevations) 
fluctuation caused by seasonal changes and rainfall events and product recovery 
efficiencies. The pump flow rates will be varied to maximize product recovery 
by creating 1.5 to 5 feet of drawdown to minimize associated groundwater removal. 

Each of the vertical wells are enclosed in vaults, as shown in Figure D-03 in 
Appendix A, with the following specifications: 

minimum of 3 feet by 3 feet by 2.5 feet deep (inside dimensions); 

precast concrete walls and floor; 

steel, water tight, lockable, split-lid cover, capable of withstanding 
American Association of State Highway and Transportation Officials 
(AASHTO) H20 loading; and 

cable and winch assembly with galvanized or stainless-steel cable (300 
pound breaking strength) for adjusting pumps. 

All of the pipes and conduit will run independently to the treatment system where 
they will be manifolded into the system. Construction considerations for piping 
material are defined in Section 3.6. The conveyance piping and any associated 
conduit will run to the treatment system in conveyance trenches. The conveyance 
trench details are shown on Figure D-04 in the drawing section of Appendix A . 
The piping layout is shown on the site layout on Figure S-Ol in Appendix A. 

3.4 SYSTEM PARAMETERS. This section provides a description of the product 
recovery with associated groundwater treatment system. Performance specifications 
for individual system components are provided in Appendix A. 

3.4.1 Oil and Water Separator Product and associated groundwater collected in 
the trench will be transferred by the total fluids pumps in the collector wells 
to the oil and water separator. The separator will be equipped with a coalescing 
media to aid in product separation and a sludge compartment to aid in sludge 
removal. An adjustable effluent weir will assist in maximizing efficient product 
recovery and reducing entrainment of oil droplets in the effluent water stream. 
The separator will be sized to achieve a maximum of 10 parts per million (ppm) 
oil and grease in the effluent stream. 

The product level in the oil compartment of the oil and water separator will be 
maintained by a level switch that will start and/or stop the product transfer pump 
that will transfer product to the product tank. The product transfer pump will 
be a positive displacement pump to handle viscosity variations in the recovered 
product. 

The product tank will be equipped with a high level switch that will activate the 
system alarm strobe when a high level situation occurs within the tank. A high­
high level switch will activate the alarm strobe and will shut off the product 
transfer pump. The alarm strobe can be acknowledged by the base personnel 
responsible for product disposal operations. If necessary, water can be drained 

Per_Spe.GLP 
m1v.ll.94 3-12 

• 

• 

• 



• 

• 

• 

from the product tank before transportation to an approved recycling center. The 
separated water can be recycled through the water treatment system. 

The water from the oil and water separator will flow by gravity to the air 
stripper. 

3.4.2 Air Stripper Volatilization of the VOCs in the groundwater is achieved 
in the air stripper. The air stripper may be a low profile tray tower or a 
diffused aeration tank at the discretion of the RAC contractor. Diffused aeration 
tanks typically do not achieve pigh removal efficiencies, but do allow for gravity 
flow from the oil and water separator. Gravity flow to a low profile tray tower 
may require raising the oil and water separator to an elevation above the trays. 
Low profile air strippers and diffused aeration units are constructed with 
separate stages, each stage adding additional removal efficiency to the overall 
unit. Air is released into each stage of the unit from a blower. The groundwater 
will pass through each stage while air is forced through the water to promote mass 
transfer of organics from aqueous to gaseous phase. Exhaust air will exit the 
unit through a stack to the atmosphere. The stack will be equipped with a pitot 
tube to monitor air flow through the stack. A sample tap also will be available 
to collect vapor samples for monitoring stack emissions. 

From the last stage of the air stripper, the water may be allowed to flow directly 
to the POTW, depending on the permit requirements for discharge to the POTW. If 
flow to the POTW is allowed only during non-peak hours, then a sump and transfer 
pump that will transfer water to the effluent tanks for temporary storage prior 
to discharge will be necessary . 

If effluent tanks are necessary, the air stripper should be equipped with a sump 
as an integral part of the air stripper unit. The sump will be equipped with a 
high and low level switch that will start or stop the air stripper transfer pump. 
High pressure in the pump discharge will also shut off the transfer pump and 
activate the alarm strobe, indicating a process alarm condition. This will 
protect the pump if the discharge line becomes blocked for any reason. A high­
high level switch in the air stripper sump will shut off the collector well pumps. 
The collector well pumps will restart with deactivation of the high-high level 
switch. 

The blower will be equipped with a high pressure switch to shut off the blower 
and to activate the alarm strobe in the case of a high pressure situation that 
will cause low air flow. High pressure could be caused by plugging of air holes 
in the trays or plugging of air diffuser piping. 

The air stripper effluent line will have a tee-connection with a quick connect 
fitting for a flexible hose in case the treated effluent needs to be recycled 
through the process. This recycle step may be used during start-up procedures 
or system test procedures if a noncompliant situation is indicated. 

3.4.3 Vapor Treatment Based on maximum concentrations of VOCs found within the 
groundwater during previous studies and assuming 100 percent volatilization, the 
total organic maximum emission rate from the air stripper will be less than 0.22 
pound per hour (summed value of maximum emission rate [see Column 2 in Table 
2-1]). Preliminary air modeling indicates that air pollution control equipment 
is not needed for protection of human health. Final air modeling should be 
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performed based on actual equipment to be used by the RAC contractor. 
monitoring during startup will confirm this initial conclusion. 

Air 

3.4.4 Effluent Tanks If discharge to the POTW is only allowed during non-peak 
hours, the water from the air stripper sump will be transferred to one of two 
20,OOO-gallon effluent tanks by the air stripper transfer pump. Solenoid valves 
will control inlet valves to each of the tanks. A high level in a tank will close 
its respective solenoid valve to prevent further flow to the tank. A low level 
switch will be set to reopen the solenoid valve at a water level considered to 
be safe to resume filling activities for that tan~. Both inlet solenoid valves 
will be equipped with position indicator lights. If a high level condition exists 
in both tanks and both solenoid valves are closed, the air stripper transfer pump 
will shut off. A fail safe method to protect the air stripper transfer pump is 
the high pressure switch to shut off the pump if a high pressure condition occurs, 
such as closed or blocked lines downstream of the pump. 

At each tank outlet, a timer will operate a solenoid valve to open or close the 
valve according to the discharge permit with the POTW. Both effluent solenoid 
valves will be equipped with position indicator lights. 

Connection to the sewer system will be made at a manhole located at the northeast 
corner of Building 391. 

• 

3.5 PERFORMANCE WELLS. Four additional wells, or piezometers, are proposed to 
monitor the system's performance and progress. The wells will be installed during 
the construction phase at the locations shown in Figure S-Ol in the drawing 
section of Appendix A. The wells will be installed approximately 13 to 15 feet ~ 
bls with a 10-foot screen section to allow for seasonal fluctuations in ground-
water levels. The specification for installation and completion will be identical 
to the previously installed wells at the site, as dictated by the SOUTHNAVFAC-
ENGCOM (1989) Guidelines for Groundwater Monitoring Well Installation. Site-
specific design considerations for the wells are summarized based on SOUTHNAVFAC-
ENGCOM guidelines. 

• All well casings will be flush-threaded, 2-inch-diameter, Schedule 40 PVC. 

• Well screens will be flush-threaded, 2-inch-diameter, Schedule 40 PVC, with 
0.020-inch slot. 

• The filter pack will be 98 percent pure silica, cleaned with potable water 
and will have a coefficient of uniformity of at least 2.5. Specifications 
for filter packs are shown in Table 3-7. 

• Bentonite will be at least 90 percent montmorillonite clay, with a bulk 
dry density of 80 pounds per cubic foot, a specific gravity of 1.2, and 
a pH of 8.8 to 10.5. 

• Portland cement will conform to American Society for Testing and Materials 
(ASTM) C150, Type 1. 
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• The concrete pad will be 2 inches bls (3 feet by 4 feet by 6 inches) (ASTM 
eISO). 

Table 3-7 
Fiher Pack Material Specifications, 

Performance Wells 

Performance Specification 
Site 6, Fire-fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Sieve Number Percent Retained 

8 o to 12 

10 14 to 30 

16 72 to 88 

20 80 to 96 

30 84 to 100 

Note: Filter pack material shall fall between these 
specified ranges and have the succeeding 
characteristics: 

• clean, 
• rounded grains, 
• 90 percent pure silica, and 
• coefficient of uniformity of 2.5 or less. 

The padlock will be brass, corrosion resistant, and keyed alike (ASTM 
F883). 

• Steel protective posts positioned 4 inches off each corner of the pad will 
be 4 inches in diameter, 6 feet in length, 0.25 inches thick, and concrete 
filled (ASTM AI20). A final coat of high visibility, yellow epoxy paint 
(AASHTO M220) will be applied. 

• A well designation sign made of sheet aluminum will be fastened to the 
surface casing providing date installed, the name of the company installing 
the well, well depth, screening interval, and type and diameter of casing 
and screening material. 

Wells located in traffic areas will be completed as flush-mounted, steel, tamper­
resistant, traffic-bearing vaults. The inside diameter of the vault will be a 
minimum 10-inch diameter. For well installations in paved areas, the vault will 
be centered around the well casing and set in concrete in an appropriately sized 
excavation in the pavement. For well installations in unpaved areas, the vault 
will be centered around the well casing and centered in a 2-foot by 2-foot by 4-
inch-thick concrete pad. For all installations, the concrete pad placed around 
the vault will be formed to slope away from the vault toward the edge of the pad 
to allow for drainage. Each vault will be fitted with an internal drainage tube 
that is open on both ends and extends from inside the vault to the native soil. 

3.6 MATERIALS OF CONSTRUCTION. All p~p~ng used for product and groundwater 
conveyance, treatment, and storage systems will be appropriate for handling 
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diesel, gasoline, and chlorinated hydrocarbon constituents. Material of 
construction will also be appropriate for the sea (salt) air environment in the 
Gulfport area. 

3.7 RESIDUAL DISPOSAL. Residuals to be disposed during construction include: 

general construction debris, 
personnel protection equipment debris, 
excavated soil from trench construction, and 
water and free product removed (if dewatering is performed). 

Residuals to be disposed during system operations include: 

recovered product, 
oil and water separator sludges, and 
sludges from cleaning equipment during maintenance activities. 

Residual disposal is the responsibility of the RAC contractor. All residual 
disposal will be coordinated with the NCBC Gulfport Public Works Department . 
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4.0 MONITORING AND SAMPLING PROGRAM 

The monitoring and sampling program is designed to evaluate the performance, 
progress, and effectiveness of the installed free-phase product recovery system; 
monitor treatment of associated groundwater; and identify possible methods of 
improving the performance. This monitoring program will define operational and 
analytical evaluations for: 

• operating parameters and efficiencies from the recovery system, 
• operating parameters and efficiencies from the treatment system, 
• vapor emissions from the treatment system, 
• operation and performance monitoring and maintenance of the system, and 
• reporting. 

An operation, maintenance, and monitoring (OM&M) plan should be developed by the 
RAG contractor. The OM&M plan should address specific OM&M needs, actions, sample 
locations and analytical methods, detection limits, and reporting format in 
further detail. 

4.1 RECOVERY SYSTEM OPERATING PARAMETERS AND EFFICIENCIES. Free-phase product 
depths, thicknesses, and water levels should be measured to evaluate the free­
phase product recovery system efficiency and operating parameters. The 
measurements provide operations data to fine tune and adjust the pump controls 
to improve system performance. The measurements should be collected twice daily 
during startup activities, weekly for the first month, then monthly for the first 
year. These adjustments are beneficial during the initial operations and 
throughout the life of the system as free-phase product thickness and aquifer 
conditions fluctuate. 

Four additional wells, or piezometers, are proposed to monitor the system 
performance and progress. A complete round of measurements should include the 
four proposed wells (or piezometers), all existing monitoring wells, well points, 
and the collector wells, as shown in Figure S-Ol in the drawing section of 
Appendix A. 

4.2 TREATMENT SYSTEM OPERATING PARAMETERS AND EFFICIENCIES. The treatment system 
effluent will be sampled weekly for the first month, monthly for the next 2 
months, and then every third month (quarterly) for the first year. The samples 
will be analyzed for: 

• benzene, toluene, ethylbenzene, and xylenes (BTEX) (USEPA Method 602 or 
624), 

• total petroleum hydrocarbons (TPH) (USEPA Method 418.1), and 

• diesel hydrocarbons. 

The monitoring and sampling program for the treatment system was created to meet 
discharge monitoring requirements. Analytical results will be used to evaluate 
operating parameters to maximize treatment system efficiency and effectiveness . 
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4.3 VAPOR EMISSIONS FROM TREATMENT SYSTEM. Vapor emissions from the groundwater 
treatment system will be sampled and analyzed twice for the first month, monthly 
for the next 2 months, and then every third month for the first year. If after 
the first year the monitoring results are below the State of Mississippi emissions 
standards, monitoring will no longer be required. Vapor emissions will be 
analyzed for VOCs by USEPA Method T014 (USEPA, 1988b). 

4.4 SYSTEM OPERATION. PERFORMANCE! AND MAINTENANCE. The operation and perfor­
mance of the total system will be monitored twice daily during startup activities, 
weekly for the first month, then monthly for the first year, which follows the 
same monitoring schedule as the recovery system. The operation and performance 
monitoring of the total system will be used to adjust the system to the best 
possible performance, and to diagnose any immediate maintenance needs. The opera­
tion and performance monitoring will also be used to establish a schedule for any 
required periodic maintenance needs, such as cleaning and rehabilitating pumps, 
well screens, trench filter material, and piping to maintain optimum system 
performance. Monitoring of total systems operations and performance will include: 

• water levels, 
• product levels, 
• well efficiencies, 
• product thickness trends, 
• flow rates and discharge pressure from each of the collector wells, 
• discharge rate and pressure, 
• volume of recovered product, 
• volume of treated groundwater, 
• air flow rates from the stripper, and 
• readings from all indicators, gauges, meters, etc. 

In addition to monitoring the operations, the recovery and treatment systems will 
be inspected during each event. Any well and/or trench maintenance, as well as 
system maintenance, will be performed as necessary in addition to regularly 
scheduled maintenance. 

4.5 REPORTING. Table 4-1 presents a summary of the recommended sampling events 
and associated tasks for the first year of operation. Letter reports summarizing 
the performance and maintenance of the system will be submitted to the Navy and 
Mississippi Department of Environmental Quality (MSDEQ) quarterly. 
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Table 4-1 
Monitoring and Sampling Schedule, First Year 

Task 

Measure product and water levels 

Sample effluent, treatment system 

Sample vapor emissions 1 

Monitor system operation2 

Performance Specification 
Site 6, Fire-fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

2 3 4 5 

)(XXX X X X X 

)(XXX X X 

XX X X 

)(XXX X X X X 

1 Vapors sampled biweekly for the first month. 

Month 

6 

X 

X 

X 

X 

2 System operation monitoring includes monitoring twice daily during startup activities. 

Note: X = indicates number of times task to be performed per month . 

4-3 

7 8 9 

X X X 

X 

X 

X X X 

10 

X 

X 

11 

X 

X 

12 

X 

X 

X 

X 
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PERFORMANCE SPECIFICATIONS 

The system specified is a product recovery and groundwater treatment system, 
including a recovery trench with three collector wells, an oil and water 
separator, product tank, air stripper, and two effluent tanks. 

Drawings and performance specifications have been prepared to the extent needed 
to define design requirements that will affect efficiency of the system. 
Performance specifications have been used to the extent possible to leave 
flexibility for the construction of the system. 

The drawings and performance specifications are presented in the following order: 

Section 

1.0 Drawings 
2.0 Recovery Trench Specification 
3.0 Equipment Performance Specifications 
4.0 Electrical Components 
5.0 Instrument List 
6.0 Interlock Logic 
7.0 Control Panel Requirements 
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1.0 DRAWINGS 

The following drawings are the compilation of the figures and drawings that are 
referred to throughout the text of this document and these performance 
specifications. 

Drawings 

Site Layout 

Process Flow Diagram 

Recovery Trench Drawing Details 
Recovery Trench Cross Section, South-North 
Recovery Trench Cross Section, East-West 
Recovery Trench Vault 
Conveyance Trench . . . . . . . . . . . . 

Piping and Instrumentation Diagrams 
Product Recovery 
Air Stripper 
Effluent Tanks 
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FLOW 0 STREAM 

RECOVERED 
STREAM 

Flow (oom 25 
Water 25 

Product <0.1 
/>Jr (cfm) 

COMPOUND ua/L uq/L) 
Benzene 83 

2-8utanone 80 
Carbon Disulfide 4 

Chloroethane 310 
Chloroform 20 

Chloromethane 12 
11 Dichloroethane 4900 
1 2 -Dichloroethone 1200 
1,1-0ichloroethene 3100 

I 2-0ichloroethene total 170 
ci.-l,2-0ichloroethene 

trans-1 ,2 -Oichloroethene 
Ethylbenzene 77 

Methylene Chloride 95 
·4-Methyt· 2 Pentanone 100 

Tetrachloroethane 32 
1,1,1 Trichloroetl1One 5900 

Tricnloraethene 90 
Toluene 340 

Vinyl Chloride 35 
Xylene 490 

Phenol 48 
2-Methytphenol 380 
4-Methv\phanol 1100 

2 4-DimethJllphenol 56 
Na~alene 230 

2-Methv\naphthalene 770 
Acenapthene 48 

Fluorene 23 
Phenanthrene 350 

alpha-Chlordane 0.14 
OCDD (pall 5 Nate 2 

DISSOLVED METALS (ug/I) 

Aluminum 203 
Arsenic 6.0 
Barium 259 

Beryllium <1.0 
Cadmium <1.0 

Calcium 127,000 
Chromium <3.0 

Cabalt 7.6 
COPper <3.0 

Iron 11,200 
Lead 1.5 

ManQanese 718 
Mercury <0.20 

Nickel <13.0 
Selenium 21.7 

Vanadium 2.7 
Zinc 62.3 

PARAMETERS 

Alkalinity 17 
Hardnese 44 

TDS 7B 
TSS <1.0 

Chloride 9.9 
Sulfate '4 

BOD 5 Day 13 
COD 36 
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DRAWING DETAILS 

Steel, water tight, lockable, capable of withstanding AASHTO H20 loading . 

3-foot by 3-foot by 2.S-foot (inside dimensions) precast concrete vault, 
walls 4 inches thick. 

~ Power, control, or air line conduit, 1.S-inch to 2.0-inch PVC, hard pipe 
to 3 to 6 inches inside vault, then flexible hose into well. 

Uil Process stream piping, 1.S-inch-diameter piping, hard pipe to ball valve, 
3 to 6 inches inside vault, then flexible hose into well after coupling. 

~ Grout between stainless-steel well pipe and precast concrete vault. 

UB Cable winch with galvanized or stainless-steel cable, 300 pound breaking 
strength. 

[ill 4- to 6 - inch ID well cap seal with openings for pump cable, discharge line, 
power, control or air line, and a l-inch-diameter opening for water level 
readings. 

DO Granular filter material. 

[J] Trench lateral diffusion (maintenance) pipe, 1. S - inch-diameter PVC with 0.02 
inch slots, ends capped inside vaults. 

~ HDPE liner, 20 mil thickness . 

HDPE liner, overlapping 6 inches upside of vault and fastened. Fastening 
determined by contractor. 

~ 10-inch-diameter opening in vault for collector well, filled with grout. 

~ l~-inch full port stainless-steelfbrass ball valve. 

~ l~-inch Y-strainer, polyvinyl chloridefbrass. 

[f] Quick-disc'onnect coupling. 

~ 8-inch length PVC drain, installed with screen over drain entrance. 

nil Stainless-steel vertical collector well, 4 to 6 inches in diameter. 

UD Existing soil. 

OJ Submersible pump. 

un Native soil backfill compacted to existing conditions with native soil. 

~ l~-inch check valve. 

Pressure indicator . 
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2.0 RECOVERY TRENCH SPECIFICATION 

A recovery trench will be installed to recover the free-phase product by actively 
depressing the groundwater through pumping. 

Specifications and performance requirements for the recovery trench are defined 
as follows. 

Dimension. Two sections totaling 150 feet in length, approximately 
1.5 to 3.0 feet wide, and a depth of approximately 21 feet below land 
surface (bls). 

Configuration. Chevron shaped. 

Performance. Support a pumping rate of 7 to 25 gallons per minute 
(gpm) while maintaining a drawdown of 1.5 to 5.0 feet, with 3.0 feet 
being expected. 

Materials for Recovery Trench Construction (refer to Drawings 0-01 and 0-02) 

Granular filter material: 
specified size ranges and characteristics in Table A.2-l, 
final grade to 1 foot bls, and 
moisture compacted by saturating with clean water . 

Notes: 

Table A.2-1 
Specification: Granular Filter Material 

Performance Specification 
Site 6, Rre-Rghting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Size Range 
D-Size Rner (millimeter) 

Do 0.20 to 0.70 

D,o 0.45 to 1.50 

D30 0.90 to 2.90 

Dso 1.05 to 3.50 

Dso 1.13 to 3.75 

D,o 1.25 to 4.00 

D90 2.00 to 6.30 

D,oo 3.50 to 9.53 

Range provides for 16 percent to 86 percent medium sand. 

Granular filter pack material should fall between these 
specified ranges and follow the succeeding characteristics: 
• clean, 
• well rounded grains, 
• 90 to 95 percent quartz grains, and 
• coefficient of uniformity of 2.5 or less . 

Collector Wells: 
Per_Spe.GLP 
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Collector Wells: 
stainless-steel, Schedule lOS, Type 304 with flush-joint threads, 
4 to 6 inches in diameter, and 
wire wrap, 0.020-inch continuous slot well screen from 5 to 15 feet 
bls. 

Lateral Diffusion Pipe (Maintenance): 

Liner: 

Backfill: 

PVC, 
l.s-inch diameter, 
0.020-inch slots, and 
sleeved into recovery trench vault and capped. 

HDPE, 
20 mil thickness, 
1 foot overlap on any seams, and 
fastened 6 inches on side of recovery well vault. 

clean existing native soil, and 
back to existing condition with native soil. 

Vaults (refer to Drawing D-03): 
3 feet by 3 feet by 2.5 feet deep (inside dimensions). 

Precast concrete walls and floor, 4 inches thick. 

Steel, water tight, lockable, split-lid cover capable of withstanding 
AASHTO H20 loading. 

Cable and winch assembly with galvanized or stainless-steel cable, 
300-pound breaking strength. 

4- to 6-inch diameter, steel well cap seal with openings for pump 
cable; discharge line; power, control or airline; and a 1- inch­
diameter opening for water level readings. Cap held in place by 
fastening screws, with winch assembly attached. 

Discharge line is flexible, product-resistant from the submersible 
pump to the quick disconnect fitting. Six feet of slack will be left 
.in discharge line for pump adjustment. Discharge line will be hard 
piped into the vault with 1.s-inch, galvanized, carbon steel pipe and 
include a full port stainless-steeljbrass ball valve; l~-inch, 
PVCjbrass Y-stainer; and a quick disconnect coupling to the flexible 
piping. 

Power, control, or air line conduit should be 
inches into vault with 1.s-inch to 2.0-inch PVC. 
hard pipe should be flexible and have 6 feet 
adjustment. 

hard piped 3 to 6 
Line following the 
of slack for pump 

Conveyance Trench (refer to Drawing D-04): 

Pe,_Spe.GLP 
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Discharge line to treatment system will be 1. 5- inch-diameter, 
galvanized, carbon steel. 
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Power, control, or air line conduit will be 1.5- to 2.0-inch-diameter 
PVC. 

All lines will run independently to the treatment system then 
manifolded together. 

The conveyance trenching will be 1.5 to 2.0 feet wide, with a minimum 
of 2.0 feet of cover. 

Backfill will be native soil compacted to 95 percent of the standard 
proctor ASTM 0698. 

Backfill cover should be mounded, as shown in Drawing 0-04, in case 
of additional settling . 

A.2-3 
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3.0 EQUIPMENT PERFORMANCE SPECIFICATIONS 

Table A.3-1 
Equipment List 

Performance Specification 
Site 6, Rre-Rghting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Equip. No. Equipment Name Rgure No. 

8-01 Blower P-02 

P-01 Collector well pump P-01 

P-02 Collector well pump P-01 

P-03 Collector well pump P-01 

P-04 Product pump P-01 

P-06 Treatment pad sump pump P-02 

8-01 Oil and water separator P-01 

8-02 Air stripper P-02 

T-01 Product tank P-01 

Note: gpm = gallons per minute. 

Equipment No. 

P-05 

T-02 

T-03 

Per Spe.GLP 
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Table A.3-2 
Potential Equipment List 

Performance Specification 
Site 6, Rre-Rghting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Equipment Name Rgure No. 

Air stripper transfer pump P-02 

Effluent tank P-03 

Effluent tank P-03 

A.3-1 

Notes 

Specified in air stripper specification 

0-10 gpm, positive displacement at 35-
foot head 

0-10 gpm, positive displacement at 35-
foot head 

0-10 gpm, positive displacement at 35-
foot head 

Specified in oil and water separator 
specification 

10 gpm, operating head determined 
by contractor 

25gpm 

25gpm 

2,000 gallon 

Notes 

Specified in air stripper specification 

20,000 gallon 

20,000 galion 



COLLECTOR WELL PUMPS 
P-Ol. P-02. AND P-03 

Provide three submersible total fluids pumps to be installed in the vertical 
collector wells as part of the recovery trench. 

Operating requirements are as follows: 

positive displacement, 
top filling, 
maintain constant static water level drawdown of 1.5 to 5.0 feet, 
capacity for continuous flow rates between 2 and 10 gpm, 
overcome a minimum total system head of 35 feet, and 
liquid level control. 

Pumps and associated local instrumentation shall be suitable for a National 
Electrical Code (NEC) Class 1, Division 1, Group D environment. 

Per_Spe.GLP 
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TREATMENT PAD SUMP PUMP 
P-06 

Provide a sump pump to transfer fluids from treatment pad sump to air stripper 
or oil and water separator. The suggested design flow rate is 10 gpm . 

Per Spe.GLP 
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OIL AND WATER SEPARATOR 
S-Ol 

(Page 1 of 2) 

Provide an oil and water separator capable of handling a flow rate of 25 gpm of 
a combined groundwater and petroleum product flow stream. The separator must be 
equipped with a product resistant coalescing packing, an adjustable effluent weir 
and a sludge compartment. The oil and water separator must provide service as 
indicated on Drawings F-Ol, P-Ol, P-02, and P-03 and must be capable of: 

removing all free-phase petroleum product from the groundwater to produce 
an effluent with less than 10 parts per million (ppm) of free-phase 
hydrocarbon concentrations, and 

gravity flow of water to the air stripping unit. 

The product characteristics are: 

55 to 60 percent diesel fuel, 
40 percent heavier hydrocarbons, 
less than 10 percent gasoline, 
viscosity at 59 degrees Fahrenheit (OF) is 29.6 centistokes, 
surface tension at room temperature is 30 dynes per centimeter, 
interfacial tension at room temperature is 26, 
API gravity is 30.4, 
specific gravity is 0.8740, 
heat of combustion is 19,533 Btu per pound, and 
0.1 percent of total flow. 

Additional requirements of the oil and water separator are as follows. 

The coalescing packing must aid in the product separation and must be easily 
removed for cleaning and maintenance. 

The sludge compartment must be conducive to the development of a sludge 
blanket and must be designed for easy removal of the sludges from the 
separator. 

The oil and water separator must be vapor tight and is to be vented a 
minimum of 12 feet above ground surface. 

Provide a product transfer pump to transfer product from oil and water 
separator to the product tank. Pump must operate automatically based on 
product level in the oil and water separator and will shut off on high level 
in the product tank. 

The oil and water separator shall be factory assembled in a manner that will 
minimize field assembly, including all necessary appurtances to connect 
separator to the appropriate pieces of equipment. 

Per_Spe.GLP 
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OIL AND WATER SEPARATOR 
S-Ol 

(Page 2 of 2) 

The oil and water separator is to be mounted on an equipment skid to allow 
for easy placement with a fork lift. Install all necessary piping and 
appurtances, not already pre-assembled, to connect oil and water separator 
to the appropriate pieces of equipment. 

The oil and water separator shall be constructed of material appropriate 
for handling diesel, gasoline, and chlorinated hydrocarbon compounds. 
Material of construction shall also be appropriate for sea (salt) air 
environment. 

The oil and water separator will be enclosed in a fence outside. Equipment 
and instrumentation must meet National Electrical Manufacturers Association 
(NEMA) Type 7 rating, suitable for a NEC Class 1, Division 1, Group D 
environment . 

Per_Spe.GLP 
m1v.l1.94 A.3-5 



AIR STRIPPER 
S-02 

(Page 1 of 3) 

Groundwater from the oil and water separator is to flow via gravity into the air 
stripper. A low profile tray tower or diffused aeration tank may be used. The 
air stripper unit must provide service as indicated on Drawings F-Ol, P-Ol, P-02, 
and P-03. 

Provide an air stripping unit designed to achieve the discharge requirements 
indicated on Table A. 3-3 at a design flow rate of 25 gpm. The air stripper 
internals shall be easily accessible for cleaning and maintenance. Low 
profile air stripper shall have easily removed trays or diffuser internals. 
Diffused aeration tanks shall have a vapor tight, hinged lid. Fittings will 
not be allowed on the hinged lid. The aeration diffusers shall be easily 
removable for scale removal and maintenance. Unit must be capable of 
gravity flow to a nearby sewer connection. 

Provide a 2-inch influent line for gravity flow from the oil and water 
separator to the air stripper. Inlet line shall contain a sample tap and 
a water leg to prevent exhaust air from escaping through the water inlet. 

Provide a blower capable of delivering an air flow rate required to achieve 
water discharge requirements as listed in Table A.3-3. The .blower's motor 
must operate on 230-volt AC, single or three-phase electric power. Blower 
shall be equipped with a hand switch for on, off, and automatic control . 
A high pressure switch will shut off'system, including collector well pumps, 
in the event of high blower discharge pressure. 

Provide adjustable air flow damper and screen on blower inlet. 

Provide water leg on effluent to prevent air flow through discharge line. 

Provide the following accessories mounted on the diffused aeration or low 
profile air stripper unit: 

Per_Spe.GLP 
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an 0- to 10-inch, direct reading, magnahelic gauge placed on blower 
outlet; 

an 0- to 10-inch, direct reading, magnehelic gauge placed on unit 
vapor space; 

a 32 OF to 120 OF, direct reading, thermometer placed to monitor 
water temperature; 

all mechanical nozzles and fixtures required for future installation 
of vapor treatment if needed; and 

provide appropriate demister for the vapor discharge. 
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AIR STRIPPER 
S-02 

(Page 2 of 3) 

Provide a stack to discharge vapors at a height determined by air modeling 
to be safe to health and environment. Stack must be equipped with a sample 
port for vapors and a pitot tube accurately sized for design vapor flow 
rate. Flow gauge shall be mounted following good engineering practice for 
flow meter installation. Meter shall be easily removable for maintenance 
if needed. 

If gravity flow to the publicly owned treatment works (POTW) is provided, 
a siphon breaker is required on the discharge line from the air stripper. 

The air stripper, control panel, blower, and possible air stripper transfer 
pump (potential equipment) are to be skid-mounted on an equipment skid and 
properly connected at the factory. The skid is to allow easy transport and 
placement with a forklift. 

The air stripper unit and appurtenances shall be factory assembled in a 
manner that will m~n1m1ze field assembly, including all necessary 
appurtances to connect stripper to the appropriate pieces of equipment. 

The air stripper shall be constructed of material appropriate for handling 
diesel, gasoline, and chlorinated hydrocarbon compounds. Material of 
construction shall also be appropriate for sea (salt) air environment . 

The air stripper will be enclosed in a fenced area. All system equipment 
and instrumentation must meet NEMA Type 3R rating. If placed immediately 
adjacent to an equipment-handling petroleum product, the air stripper motors 
and instrumentation may require a NEMA Type 7 rating, suitable for a NEC 
Class 1, Division 1, Group D environment. 

POTENTIAL EQUIPMENT 

Potential equipment may be needed if a controlled flow stream to the POTW is 
required. 

Provide a sump integral to the unit equipped with level controls for 
operation of a transfer pump. 

Provide an air stripper transfer pump capable of pumping 25 gpm at a total 
dynamic head of 25 feet of water column of treated effluent to the effluent 
tanks . 

Per Spe.GLP 
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Analyte 

Volatile Organic Compounds (pglll 

Vinyl chloride 

Methylene chloride 

1,1-Dichloroethene 

1,2-Dichloroethene (total) 

Chloroform 

1,2-Dichloroethane 

1,1,1-Trichloroethane 

Trichloroethylene 

Benzene 

Tetrachloroethylene 

Toluene 

Ethylbenzene 

Xylene (total) 

Notes: 

Pe,_Spe.GLP 
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/19/ I = micrograms per liter. 
J = estimated. 

AIR STRIPPER 
S-02 

(Page 3 of 3) 

Table A.3-3 
Air Stripper Performance Criteria 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Maximum Inlet 
Average Concentration 

Concentration 

35J 28 

95 J 73 

3,100 2,450 

'170 83 

20J 17 

1,200 700 

5,900 4,650 

90 26 

83J 38 

32 J 12 

340J 115 

77J 30 

490 J 190 

A.3-8 
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Maximum Effluent 

Criteria 

2 

5 

7 

7O-cis 
l00-trans 

100 

5 

200 

5 

5 

5 

1,000 • 700 

10,000 
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PRODUCT TANK 
T-Ol 

Provide a 2,000-gallon (minimum), aboveground product storage tank. The tank and 
its placement must meet the American Petroleum Institute's recommended standards, 
Underwriters Laboratory standard UL-142, and NFPA 30 and 30A recommended 
practices. The product storage tank is to be vented a minimum of 12 feet above 
land surface . 

Per_Spe.GLP 
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EFFLUENT TANKS 
T-02 AND T-03 

Provide two 20,OOO-gallon, aboveground storage tanks for temporary storage of 
treated effluent water before discharge to the PON. Tanks shall be equipped with 
level controls to prevent overfilling of the tanks. 

A.3-10 
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4.0 ELECTRICAL COMPONENTS 

All electrical components associated with the transfer, conveyance, or handling 
of product shall be suitable for use in a NEG Glass 1, Division 1, Group D 
environment. Explosion proof, NEMA Type 7, electrical enclosures shall be used 
for the following major equipment and associated local instrumentation: 

collector well pumps, 
oil and water separator, 
product pump, and 
product tank. 

The air stripper and transfer pump may also require explosion-proof electrical 
enclosures if placed immediately adjacent to equipment handling petroleum product. 

All other equipment and instrumentation shall be rated for a minimum of NEMA Type 
3R . 

Pe,_Spe.GLP 
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Instrument Tag No. Drawing No. 

Row 

FI-01 P-01 

FOI-02 P-01 

FI-03 P-01 

FOI-04 P-01 

FI-05 P-01 

FOI-06 P-01 

FI-07 P-02 

FOI-08 P-03 

Hand Switches 

HS-01 P-01 

HS-02 P-01 

HS-03 P-01 

HS-04 P-01 

HS-05 P-02 

HS-06 P-02 

HS-07 P-02 

Timers 

KC01 P-03 

KC02 P-03 

Level 

LSH/L-01 P-01 

LAH/L-02 P-01 

LSH/L-03 P-01 

LAH/L-04 P-01 

LSH/L-05 P-01 

LAH/L-06 P-01 

See notes at end of table. 

Pe,_Spe.GLP 
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5.0 INSTRUMENT LIST 

Table A.5-1 
Instrument Ust 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Equipment No. Special Instructions 

Product and water flow, explosion proof (XP) 

Totalizer, product and water flow, XP 

Product and water flow, XP 

Totalizer, product and water flow, XP 

Product and water flow, XP 

Totalizer, product and water flow, XP 

Vapor flow - sized for air stripper vapor flow 

Totalizer, treated effluent 

P-01 Hand/Off/Auto, panel mounted 

P-02 Hand/Off/Auto, panel mounted 

P-03 Hand/Off/Auto, panel mounted 

P-04 Hand/Off/Auto, panel mounted 

8-01 Hand/Off/Auto, panel mounted 

P-06 Hand/Off/Auto, panel mounted 

P-05 Hand/Off/Auto, potential instrument, panel mounted 

Potential instrument 

Potential instrument 

P-01 Product and water total level, XP 

P-01 Product and water total level, panel mounted 

P-02 Product and water total level, XP 

P-02 Product and water total level, panel mounted 

P-03 Product and water total level, XP 

P-03 Product and water total level, panel mounted 

A.S-' 



Instrument Tag No. Drawing No. 

LE-07 P-01 

LSL/H-08 P-01 

LE-09 P-01 

LSH-10 P-01 

LAH-11 P-01 

LSHH-12 P-01 

LAHH-13 P-01 

LSH/L-14 P-02 

LSH/L-15 P-02 

LAH/L-16 P-02 

LSHH-17 P-02 

LAHH-18 P-02 

LE-19 P-03 

LSH/L-20 P-03 

LAH-21 P-03 

LE-22 P-03 

LSH/L-23 P-03 

LAH-24 P-03 

PresSlre 

PI-01 P-01 

PI-02 P-01 

PI-03 P-01 

PI-OS P-01 

PSHH-06 P-02 

PAHH-07 P-02 

PI-Q8 P-02 

PI-09 P-02 

PSHH-10 P-02 

PAHH-11 P-02 

PI-12 P-02 

See notes at end of table. 

Per_Spe.GLP 
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Table A.5-1 (continued) 
Instrument List • Performance Specification 

Site 6, Fire-Fighting Training Area 
Naval Construction Battalion Center Gulfport 

Gulfport, Mississippi 

Equipment No. Special Instructions 

5-01 Product level, XP 

5-01 XP 

T-01 Product level, XP 

T-01 XP 

T-01 Panel mounted 

T-01 XP 

T-01 Panel mounted 

P-06 XP 

5-02 Roat switch, potential instrument 

5-02 Potential instrument, panel mounted 

5-02 Roat switch 

S-02 Potential instrument, panel mounted 

T-02 Potential instrument 

T-02 Potential instrument 

T-02 Potential instrument, panel mounted 

T-03 Potential instrument • 
T-03 Potential instrument 

T-03 Potential instrument, panel mounted 

P-01 XP 

P-02 XP 

P-03 XP 

P-04 XP 

8-01 

8-01 Panel mounted 

8-01 

P-05 Potential instrument 

P-05 Potential instrument 

P-05 Potential instrument, panel mounted 

5-02 

• 
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Instrument Tag No. Drawing No. 

Teml!!!:ature 

TI-01 P-02 

Miscellaneous 

PB-Q1 P-01 

XA-01 P-03 

XA-02 P-03 

XA-03 P-03 

XA-Q4 P-03 

Note: XP '" explosion proof . 

....r spe.GLP 
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Table A.S.1 (continued) 
Instrument Usl 

Performance Specmcation 
Site 6, Fire-Fighting Training fJ.Jea 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Equipment No. Special Instructions 

8-02 

Push button to acknowledge strobe. Shall be accessible 
outside of fence. 

T-02 Potential instrument, valve position indicator light to be 
green for open 

T-02 Potential instrument, valve position indicator light to be 
green for open 

T-03 Potential instrument, valve position indicator light to be 
green for open 

T-03 Potential instrument, valve pOsition indicator light to be 
green for open 

A.5-3 
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6.0 INTERLOCK LOGIC 

The following interlock logic shall be used for automatic equipment and 
instrumentation control. 

1. A high level in each collector well shall start the respective collector 
well pump. A high level shall be indicated with a red light on the control 
panel. A low level in each collector well sump shall stop the respective 
collector well pump. A low level shall be indicated with a green light on 
the control panel. 

2. Each collector well pump shall be controlled with a remote hand switch on 
the control panel. A red light shall indicate the pump is not running. 
A green light shall indicate the pump is running. 

3. A high level in the product compartment of the oil and water separator shall 
start the product pump. A low level shall stop the product pump. 

4. A remote hand switch on the control panel shall control the operation of 
the product pump. A red light shall indicate the pump is not running. A 
green light shall indicate the pump is running. 

5. A high level in the product tank shall be indicated by a red light on the 
control panel and shall activate the alarm strobe. 

6 . A high-high level in the product tank shall shut off product pump and shall 
be indicated by a red light on the control panel and shall activate the 
alarm strobe. 

7. A high pressure switch on the blower shall shut off the blower and the 
collector well pumps and shall be indicated by a red light on the control 
panel and shall activate the alarm strobe. 

8. A remote hand switch on the control panel shall control the operation of 
the blower. A red light shall indicate the blower is not running. A green 
light shall indicate the blower is running. 

9. A high-high level in the air stripper sump shall shut off the collector well 
pumps and shall be indicated by a red light on the control panel. 

10. A high level in the treatment pad sump shall start the treatment pad sump 
pump. A low level in the sump shall stop the treatment pad sump pump. 

11. A remote hand switch on the control panel shall control operation of the 
treatment pad sump pump. A red light shall indicate the pump is not 
running. A green light shall indicate the pump is running . 

Per_Spe.GLP 
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Potential Equipment and Instrumentation 

12. A high level in the air stripper sump shall start the air stripper transfer 
pump. A low level in the air stripper sump shall stop the air stripper 
transfer pump. 

13. A remote hand switch on the control panel shall control operation of the 
air stripper transfer pump. A red light shall indicate the pump is not 
running. A green light shall indicate the pump is running. 

14. A high pressure at the air stripper transfer pump discharge shall shut of 
the air stripper transfer pump and shall be indicated by a red light on the 
control panel. 

15. A high level in an effluent tank shall close the respective tank inlet 
solenoid valve and shall be indicated by a red light on the control panel. 
A low level in an effluent tank shall open the respective tank inlet 
solenoid valve. 

16. A green light (XA-01 or AX-03) shall indicate if the respective tank inlet 
solenoid valve is open. 

17. A timer shall control the tank effluent solenoid valve. The timer shall 
be set to allow discharge to POTW based on an agreement with POTW. 

18. 

19. 

A green light (XA-02 or XA-04) shall indicate if the respective tank 
effluent solenoid valve is open. 

A high level in both effluent tanks will shut off the air stripper transfer 
pump. 

Per_Spe.GLP 
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7.0 CONTROL PANEL REQUIREMENTS 

Table A.7-1 
Control Panel 

Performance Specification 
Site 6, Fire-Fighting Training Area 

Naval Construction Battalion Center Gulfport 
Gulfport, Mississippi 

Equipment Name Instrument Panel Indication 

Collector Well No. 1 LAH/L Red (high level) 

Collector Well No.2 LAH/L Red (high level) 

Collector Well No. 3 LAH/L Red (high level) 

P-01 HOA Red (not running) 

P-02 HOA Red (not running) 

P-03 HOA Red (not running) 

P-04 HOA Red (not running) 

T-01 LAH Red (high level) 

T-01 LAHH Red (high-high level) 

6-01 HOA Red (not running) 

6-01 PAHH Red (high pressure) 

5-02 LAHH Red (high-high level) 

P-06 HOA Red (not running) 

All PB-01 To acknowledge and shut off 
strobe, only instrument to be 
accessible from outside of 
fence 

Potential Eguil!ment and Instrumentation 

P-05 

P-05 

T-02 

T-03 

T-02 

T-03 

T-02 

T-03 

Per_Spe.GLP 
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HOA 

PAHH 

LAH 

LAH 

XA-01 

XA-03 

XA-02 

XA-04 

Red (not running) 

Red (high pressure) 

Red (high level) 

Red (high level) 

Green (open) 

Green (open) 

Green (open) 

Green (open) 

A.7-1 

Panel Indication 

Green Oow level) 

Green (low level) 

Green (low level) 

Green (running) 

Green (running) 

Green (running) 

Green (running) 

Green (running) 

Green (running) 

Green (running) 
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*** SCREEN-1.1 MODEL RUN *** 
*** VERSION DATED 88300 *** 

~PORT - SITE 6 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE = 
EMISSION RATE (G/S) = 
STACK HEIGHT (M) 
STK INSIDE DIAM (M) = 
STK EXIT VELOCITY (M/S)= 
STK GAS EXIT TEMP (K) = 
AMBIENT AIR TEMP (K) = 
RECEPTOR HEIGHT (M) = 
IOPT (1=URB,2=RUR) 
BUILDING HEIGHT· (M) 
MIN HORIZ BLDG DIM (M) = 
MAX HORIZ BLDG DIM (M) 

POINT 
1.000 

7.92 
.20 

9.02 
293.00 
293.00 

.00 
2 
4.27 
2.44 

10.36 

BUOY. FLUX = .00 M**4/S**3; MOM. FLUX .81 M**4/S**2. 

*** FULL METEOROLOGY *** 

********************************** 
*** SCREEN AUTOMATED DISTANCES *** 
********************************** 

~ TERRAIN HEIGHT OF o . M ABOVE STACK BASE USED FOR 

DIST CONC U10M USTK MIX HT PLUME 
(M) (UG/M**3) STAB (M/S) (M/S) (M) HT (M) 

------- ---------- - - - -- - - - -- ------ ------

1. .0000 0 . 0 .0 . 0 .0 
100. 1344. 6 2.0 2.0 5000.0 10.6 
200. 989.5 6 2.0 2.0 5000.0 10.6 
300. 772.4 6 2.0 2.0 5000.0 10.6 
400. 712.2 6 1.0 1.0 5000.0 12.2 
500. 740.6 6 1.0 1.0 5000.0 12.2 
600. 700.3 6 1.0 1.0 5000.0 12.2 
700. 636.8 6 1.0 1.0 5000.0 12.2 
800. 570.1 6 1.0 1.0 5000.0 12.2 
900. 510.0 6 1.0 1.0 5000.0 12.2 

1000. 457.3 6 1.0 1.0 5000.0 12.2 

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. M: 
43. 1870. 6 2.0 2.0 5000.0 10.6 

DWASH= MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 

4It****************************************** 
* SUMMARY OF TERRAIN HEIGHTS ENTERED FOR * 
* SIMPLE ELEVATED TERRAIN PROCEDURE * 
******************************************** 

Per_Spe.GLP 
mlv.l1.94 8-1 

FOLLOWING 

SIGMA 
Y (M) 

------

.0 
4.1 
7.8 

11.3 
14.7 
18.0 
21.3 
24.5 
27.7 
30.8 
33.9 

2.0 

08-02-~4 
14:39:11 

DISTANCES *** 

SIGMA 
z (M) DWASH 

------ - - - --

. 0 NA 
6.0 HS 
7.4 HS 
8.7 HS 
7.2 NO 
8.5 NO 
9.8 NO 

11. a NO 
12.1 NO 
13.1 NO 
14.0 NO 

5.2 HS 



TERRAIN 
HT (M) 

o. 

DISTANCE RANGE (M) 
MINIMUM MAXIMUM 

1. 1000. 

*** CAVITY CALCULATION -
CONC (UG/M**3) 

1 *** 
.0000 
99.99 
99.99 
99.99 

*** CAVITY CALCULATION -

CRIT WS @10M (MiS) = 
CRIT WS @ HS (MiS) = 
DILUTION WS (MIS) = 
CAVITY HT (M) = 
CAVITY LENGTH (M) = 
ALONGWIND DIM (M) = 

7.52 
16.67 

2.44 

CONC (UG/M**3) = 
CRIT WS @10M (MiS) 
CRIT WS @ HS (MiS) 
DILUTION WS (MIS) 
CAVITY HT (M) 
CAVITY LENGTH (M) 
ALONGWIND DIM (M) 

2 *** 
.0000 
99.99 
99.99 
99.99 
4.56 
3.74 

10.36 

CAVITY CONC NOT CALCULATED FOR CRIT WS > 20.0 MiS. CONC SET 0.0 

*************************************** 
*** SUMMARY OF SCREEN MODEL RESULTS *** 
*************************************** 

CALCULATION 
PROCEDURE 

MAX CONC 
(UG/M**3 ) 

DIST TO 
MAX (M) 

TERRAIN 
HT (M) 

SIMPLE TERRAIN 1870. 43. O. 

*************************************************** 
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
*************************************************** 
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Project Name: 

ABB-ES Project No.: 
Desigled By: 
Date: 
Checked By: 
Date: 

Source I~ntificatioo: Site 6 
Source L..ocatioo: GJIfJXX1 . 

TABLE 2-1 
DESIGN Q\LCULATIONS 
GULFPORT 

8505-70 
V. RULE 
8/2/94 

AIR STRIPPING EVAWATION WORKSHEET 
=========================== 

Max. Influent FION Rate (GPM) 
Max. AJr Flow Rate (CFM) 
Emission Pt. Heig,t (St. Heig,tHft} : 
Max. Hrs. of Operation (hrs/wk) 

ABB EnvironmEl1tal Services 
1400 Centerpoint Blvd 
Knoxville, TN 37932 

25 
600 

26 
168 

======================-=================================================================== 
# II Contaninant Name IlMax Calc 11Max. Emission II Max. Emission II Max. Calc. @ II Max. 8 hr Cone. @ II TLV II 

II II (Ppb) II Rate Ob/hr) II Rate (gfs) II Pt. (mg/m3) II Pt. (mg/m3) II (mgfm3) II 
=====================:================================================================ 

1 II Benzene II 83 II 0.00104 II 0.00013 II 0.00024 II 0.00017 II 3 II 
---11-------------------11-------11-----------11------------11----------11-------------11-------11 

2 II 2-Butanone (MEK) II 80 II 0.00100 II 0.00013 II 0.00024 II 0.00017 II 590 II 
---11-------------------11-------11-----------11------------11----------11-------------11-------11 

3 II Chloroethane II 310 II 0.00388 II 0.00049 II 0.00001 II 0.00064 II 2640 II 
---11------------------11-------11-----------11------------11----------11-------------11-------11 

4 II Chloroform II 20 II 0.00025 II 0.00003 II 0.00006 II 0.00004 II 49 II 
---11-------------------11-------11-----------11------------11----------11-------------11-------11 

5 II Chloromelhane II 12 II 0.00015 II 0.00002 II 0.00004 II 0.00002 II II 
---11------------------ 11-------11-----------11------------11----------11-------------11-------11 

6 II 1,1-Dichlaoethane II 4900 II 0.06133 II 0.00773 II 0.01445 II 0.0101211 40511 

-7-11---1.2~Di~hi;~;h;-e----II---1200-II-----o~o1r02-II------0:OO1a9-II----o-:oo;;II-------o.002~-II-----40-I!. 
---11------------------11-------11-----------11------------11----------11-------------11-------11 

8 II 1,1-Dichlaoethene II 3100 II 0.03880 II 0.00489 II 0.00914 II 0.00640 II 20 II 
---11-------------------11-------11-----------11------------11----------11-------------11-------11 

9 II 1,2-Dichlaoethene (total) II 170 II 0.00213 II 0.00027 II 0.00050 II 0.00035 II 790 II 
---11------------------11-------11-----------11------------11----------11-------------11-------11 
10 \I Ethyl benzene II 77 II 0.00006 II 0.00012 II 0.00023 II 0.00016 II 434 II 

---11-------------------11-------11-----------11------------11----------11-------------11-------11 
11 II Methylene O1lorici:! II 95 \I 0.00119 II 0.00015 II 0.00028 II 0.00020 II 174 II 
---11------------------11-------11-----------11------------11----------11-------------11-------11 
12 II 4-Melhyl-2-Pentanone \I 100 II 0.00125 II 0.00016 II 0.00029 II 0.00021 II II 
---11-------------------11-------11-----------11------------11----------11-------------11-------11 
13 II Tetrachloroetlene II 32 II 0.00040 II 0.00005 II 0.00009 II 0.00007 II 170 II 
---11-------------------11-------11-----------11------------11----------11-------------11-------11 
14 II Toluene II 340 II 0.00426 II 0.00054 II 0.00100 \I 0.00070 II 188 II 

---11-------------------11-------11-----------11------------11----------11-------------11-------11 
1511 1,1,1-Trichloroeflane II 5900 II 0.0738511 0.00930 II 0.01740 II 0.0121811 1910 II 
---11-------------------11-------11-----------11------------11----------11-------------11-------11 
16 II Trichloroethene II 90 II 0.00113 II 0.00014 II 0.00027 II 0.00019 II 269 II 

---11-------------------11-------11-----------11------------11----------11-------------11-------11 
17 II Vinyl chlaide II 35 II 0.00044 II 0.00006 II 0.00010 II 0.00007 II 13 II 

---11------------------11-------11-----------11------------11----------11-------------11-------11 
18 II Xylene (fotal) II 490 II 0.00613 II 0.00077 II 0.00145 II 0.00101 II 434 II 

=====================:=================================================================== 
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Project Name: 

TABLE 1 
DESIGN CALCULATIONS 
GULFPORT 

e ABB-ES Project No,: 
Designed By: 

8505-70 
V. RULE 
7/6/94 Date: 

Checked By: 
Date: 

AIR STRIPPING EVALUATION WORKSHEET 
==================== 

Source Identification: Site 6 
Source Location: Gulfport 

============================================================= 
# II Contaminant Name IIMax Conc IIMax, Emission IIMax. Conc. II LEL II 

II II (ppb) II Rate (lb/hr) II (mg/m3) II (%) II 
============================================================== 

1 II Benzene II 83 II 0.00104 II 0.46220 II 1.30 II 
---11------------------,11-------11-----------11--------11--------11 

2 II 2-Butanone (MEK) II 80 II 0.00100 II 0.44549 II 1.40 II 
---11------------------,11-------11-----------11--------11--------11 

3 II Chloroethane II 310 II 0.00388 II 1.72629 II - - II 
---11------------------,11-------11-----------11--------11--------11 

4 II Chloroform II 20 II 0.00025 II 0.11137 II NA II 
---11------------------,11-------11-----------11--------11--------11 

5 II Chloromethane II 12 II 0,00015 II 0.06682 II -- II 
---11------------------,11-------11-----------11--------11--------11 

.-~-II---~~~~:~~~:.~~~---,II---~~~-II-----~~~~-II-=~~~~-II----~~~-II 
7 II l,2-Dichloroethane II 1200 II 0,01502 II 6.68242 II -- II 

e 

---11------------------,11-------11-----------11--------11--------11 
8 II 1,1-Dichloroetnene II 3100 II 0,03880 II 17.26291 II - - II 

---11------------------,11-------11-----------11--------11--------11 
9 II 1,2- Dichloroethene (total) II 170 II 0,00213 II 0.94668 II 5.60 II 

---11------"-------------,11-------11-----------11--------11--------11 
10 II Ethylbenzene II 77 II 0.00096 II 0.42879 II 1.00 II 
---11------------------,11-------11-----------11--------11--------11 
11 II Methylene Chloride II 95 II 0,00119 II 0,52902 II 14.00 II 
---11------------------,11-------11-----------11--------11--------11 
12 II 4-Methyl-2-Pentanone II 100 II 0,00125 II 0.55687 II NA II 
---11------------------,11-------11-----------11--------11--------11 
13 II Tetrachloroethene II 32 II 0.00040 II 0.17820 II -- II 
---11------------------,11-------11-----------11--------11--------11 
14 II Toluene II 340 II 0.00426 II 1.89335 II 1.20 II 
---11------------------,11-------11-----------11--------11--------11 
15 II 1.1.1 -Trichloroethane " 5900 II 0.07385 II 32.85522 II - - II 
---11------------------,11-------11-----------11--------11--------11 
16 II Trichloroethene II 90 II 0.00113 II 0,50118 II 8.00 II 
---11------------------,11-------11-----------11--------11--------11 
17 II Vinyl chloride II 35 II 0.00044 II 0.19490 II 3.60 II 
---11------------------,11-------11-----------11--------11--------11 
18 II Xylene (Total) II 490 II 0.00613 II 2.72865 II 1.00 II 

============================================================== 

If maximum ambient impact is greater than acceptable ambient impact. 
this implies that the design is not adequate. 

Per_Spe.GLP 
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0.93385 tonS/yr 
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AIR EMISSION REGULATIONS FOR 
THE PREVENTION, ABATEMENT, 

AND CONTROL OF AIR CONTAMINANTS 

STATE OF MISSISSIPPI 

B-7 

REGULATION APC .. S-l 
Amended December 9, 1993 



I\flSSISSIPPI COMMISSION ON ENVIRONMENTAL QUALITY 

AIR EMISSION REGULATIONS FOR THE PREVENTION, ABATEMENT. 
MIDCOMffiOLOFAIRCONTA~MITS 

APC-S-l 

Amended December '9, 1993 

SECTION l. GENERAL 

1. Authority. Pursuant to the authority granted by Miss. Code Ann. § 49-17-17, the following regulations 
are adopted for the purpose of preventing, abating, and controlling air pollution caused by air 
contaminants being discharged into the atmosphere as particulates, smoke, fly ash, solvents, and other 
chemicals or combinations thereof. 

2. Except as otherwise noted herein, stack emissions testing for demonstration of compliance with the 
regulations herein shall be performed in accordance with the Test Methods of the U. S. Environmental 
Protection Agency in place at the time testing is performed unless otherwise approved by the staff of 
the Mississippi Office of Pollution Control and the U. S. Environmental Protection Agency. 

3. In the event of a conflict between any of the requirements of these regulations andlor applicable 
requirements of any other regulation or law, the more stringent requirements shall be applied. 

SECTION 2. DEFINITIONS 

The terms used in the regulations shall, unless the context otherwise requires, have the following meanings: 

I. • Air cleaning device.· Any method, process or equipment which removes, reduces or renders less 
noxious air contaminants discharged into the atmosphere. 

2. • Air contaminant.· Particulate matter, dust, fumes, gas, mist, smoke, or vapor, or any combination 
thereof produced by processes other than natural. 

3. "Air contamination." The presence in the outdoor ambient air of one or more air contaminants which 
contribute to a condition of air pollution. 

4. • Air contamination source.· Any source at, from, or by reason of which there is emitted into the ambient 
air any air contaminant, regardless of who the person may be who owns or operates the building, 
premises, or other property in, at, or on which such source is located, or the facility, equipment or other 
property by which the emission is caused or from which the emission comes. 

5. "Air coDtaminant point source." Any single point of emissions of any air cootaminant such as from an 
individual machine or combustion device. 

6. "Air pollution." The presence in the outdoor ambient air of one or more air contaminants in quantities, of 
characteristic, and of a duration which are materially injurious or can be reasonably expected to become 
materially injurious to human, plant, or animal life or to property, or which unreasonably interfere with 
enjoyment of life or use of property throughout the State or throughout such area of the State as shall be 
affected thereby. 

7. "Ambient air." The encompassing atmosphere existing in the matter of space and to which life of this 
earth is adapted. For the purposes of these regulations, that portion of the atmosphere outside of 
buildings. stacks, and ducts. 
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8. • Atmosphere.' The air that envelopes or surrounds the earth. This term is synonymous with ambient 
air. 

9. "Commission." The Mississippi Commission on Environmental Quality. 

10. "Excess (or excessive) emission." The operation of a facility in which the emission of one or more 
pollutants exceeds the applicable limit(s). 

11. "Fly ash." Particulate matter capable of being ·gasborne or airborne or carried in the gas stream and 
consisting essentially of ash. fused ash. and/or unburned material. 

12. "Ground level." Unless otherwise specified in sampling techniques, will be considered to be in the range 
of one to twenty (20) feet of ground level. For ambient sampling, it shall also be outside the boundaries 
of the property which contains the air pollution source. 

13. "Incinerator." A combustion device specifically designed for the destruction by high temperature 
burning of solid, semi-solid, liquid or gaseous combustible wastes and from which the solid residues 
contain little or no combustibles. 

14. "Modification." Any physical change in, or change in the method of operation of, an affected facility 
which increases the amount of any air pollutant emitted by such facility or which results in the emission 
of any air pollutant not previously emitted, except that: 

(1) Routine maintenance, repair and replacement shall not be considered physical changes, and 

(2) An increase in the production rate or hours of operation shall not be considered a change 
in the method of operation, unless it is prohibited by a permit. 

15. "Multiple chamber incinerator." Any article, machine, equipment, contrivance, structure, or any part 
thereof used to dispose of combustible refuse by burning, which consists of three or more refractory 
walls, interconnected by gas passage points or ducts and employing adequate design parameters 
necessary for maximum combustion of the material to be burned. 

16. "Opacity." The degree to which emissions reduce the transmission of light and obscure the background. 

17. "Open burning." The combustion of solid waste without (1) control of combustion air to maintain 
adequate temperature for efficient combustion, (2) containment of the combustion reaction in an enclosed 
device to provide sufficient residence time and mixing for complete combustion, and (3) control of the 
emission of the combustion products. 

18. "Particulate matter." Any airborne finely divided solid or liquid material with an aerodynamic diameter 
smaller than 100 micrometers. 

19. "Particulate matter emissions." All finely divided solid or liquid material, other than uncombined water, 
emitted to the ambient air as measured by an applicable EPA Test Method, an equivalent or alternative 
method specified by the EPA, or by a test method specified in the approved State Implementation Plan. 

20. "Person." The State or other agency, or institution thereof, any municipality, political subdivision, 
public or private corporation, individual, partnership, association, or other entity, and includes any 
officer or governing or managing body of any municipality, political subdivision, or public or private 
corporation, or the United States or any officer or employee thereof . 

21. 

Per_Spe.GLP 
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" PM 10' " Particulate matter with an aerodynamic diameter less than or equal to a nominal 10 
micrometers as measured by a reference method based on Appendix J .of 40 CFR 50 and designated in 
accordance with 40 CFR 53 or by an equivalent method designated in accordance with 40 CFR Part 53 . 

. ~ 
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22. "PM 1o emissions." Finely divided solid or liquid material. with an aerodynamic diameter less than or • 
equal to a nominal 10 micrometers. emitted to the ambient air as measured by an applicable EPA Test 
Method. an equivalent or alternate method specified by the EPA. or by a test method specified in the 
approved State Implementation Plan. 

23. "Process weight. • The total weight of all materials introduced into a source operation including solid 
fuels and water. Excluded materials are as follows: Liquids and gases used solely as fuels or as a 
means of conveyance. liquids used as a pollutant removal medium. recycled process materials counted at 
initial introduction. and air introduced for purposes of combustion. 

24. "Recreational area." Recreational area means: 

a. a national. state, county. or city designated park; or 

b. an outdoor recreational area, such as a golf course or swimming pool, owned by a city, county, 
or other public agency. 

25. "Residential area." Residential area means: 

a. a group of 20 or more single family dwelling units on contiguous property and having an average 
density of two or more units per acre, or 

b. a group of 40 or more single family dwelling units on contiguous property and having an average 
density of one or more units per acre, or 

c. a subdivision containing at least 20 constructed houses, in which the subdivision plat is recorded 
in the chancery clerk's office of the appropriate county. • 

26. "Shutdown." The termination of operation of equipment. Relative to fuel-burning equipment, a 
shutdown shall be construed to occur only when a unit is taken from a fired to'a non-fired state. 

27. "Smoke." Small gasbome particles resulting from incomplete combustion and consisting predominantly, 
but not exclusively, of carbon, ash, and other combustible material. 

28. "Soot." Aggregated particles consisting mainly of carbonaceous material. 

29. "Soot blowing.· The removal by mechanical means of accumulated carbon andlor ash from heat transfer 
surfaces of an operating fuel-burning unit. 

30. "Standard conditions." Standard conditions for gas measurement and calculation will be a temperature of 
60 degrees Fahrenheit and a pressure of 14.7 pounds per square inch absolute except where set by 
Applicable Rules and Regulations. 

31. "Startup." The bringing into operation from a non-operative condition. Relative to fuel-burning 
equipment, a startup shall be construed to occur only when a unit is taken from a non-fired to a fired 
state. 

32. "Total reduced sulfur, (TRS)" means hydrogen sulfide, mercaptans, dimethyl sulfide, and any other 
organic sulfides present. 

33. 

34. 

Per_Spe.GLP 
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"Total suspended particulate." Particulate matter as measured by the method described in Appendix B of 
40 CFR 50. 

"Upset. " An unexpected and unplanned condition of operation of the facility in which equipment 
operates outside of the normal and planned parameters. An upset shall not include a condition of 
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operation caused by improperly designed equipment. lack of preventive maintenance. careless or 
improper operation. operator error. or an intentional startup or shutdown of equipment. 

SECTION 3. SPECmC CRITERIA FOR SOURCES OF PARTICULATE MAnER 

I. Smoke 

(a) No person shall cause. permit. or allow the emission of smoke from a point source into the open 
air from any manufacturing, industrial, commercial or waste disposal process which exceeds forty 
(40) percent opacity subject to the exceptions provided in (b) & (c). 

(b) Startup operations may produce emissions which exceed 40% opacity for up to fifteen (15) 
minutes per startup in anyone hour and not to exceed three (3) startups per stack in any twenty­
four (24) hour period. 

(c) Emissions resulting from soot blowing operations shall be permitted provided such emissions do 
not exceed 60 percent opacity, and provided further that the aggregate duration of such emissions 
during any twenty-four (24) hour period does not exceed ten (10) minutes per billion BTU gross 
heating value of fuel in anyone hour. 

2. Equivalent Opacity. No person shall cause, allow, or permit the discharge into the ambient air from any 
point source or emissions. any air contaminant of such opacity as to obscure an observer's view to a 
degree in excess of 40% opacity, equivalent to that provided in Section 3.1(a). This shall not apply to 
vision obscuration caused by uncombined water droplets. 

3. General Nuisances. No person shall cause, permit, or allow the emISSion of particles, or any 
contaminants in sufficient amounts or of such duration from any process as to be injurious to humans, 
animals. plants. or property, or to be a public nuisance, or create a condition of air pollution. 

(a) No person shall cause or permit the handling or transporting or storage of any material in a 
manner which allows or may allow unnecessary amounts of particulate matter to become 
airborne. 

(b) When dust, fumes, gases, mist, odorous matter, vapors, or any combination ~ereof escape from 
a building or equipment in such a manner and amount as to cause a nuisance to property other 
than that from which it originated or to violate any other provision of this regulation, the 
Commission may order such corrected in a way that all air and gases or air and gasbome material 
leaving the building or equipment are controlled or removed prior to discharge to the open air. 

4. Fuel Burning 

Pe,_Spe.GLP 
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(a) Fossil Fuel Burning. The maximum permissible emission of ash andlor particulate m&tter from 
fossil fuel burning installations shall be limited as follows: 

(1) 

(2) 

Emissions from installations of less than 10 million BTU per hour heat input shall not 
exceed 0.6 pounds per million B1U per hour heat input. 

Emissions from installations equal to or greater than 10 million BTU per hour heat input 
but less than 10,000 million B1U per hour heat input shall not exceed an emission rate as 
determined by the relationship 

E = 0.8808 * I.()·l667 

where E is the emission rate in pounds per million BTU per hour heat input and I is the 
heat input in millions of BTU per hour. 
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(3) Emissions from installations equal to or greater than 10.000 million 8TIJ per hour heat • 
input shall not exceed 0,19 pounds per million 8TIJ per hour heat input. 

(b) Combination Boilers. Fuel burning operations utilizing a mixture of combustibles such as. but 
not limited to. fossil fuels plus bark. oil plus bark. or spent wood, or water treatment by-products 
sludge. may be allowed emission rates up to 0.30 grains per standard dry cubic foot. 

5. Kraft Process Recovery Boilers. The emissions of particulate matter from a recovery furnace stack shall 
not exceed four (4) pounds per ton of equivalent air-dried Kraft pulp produced at any given time. 

6. Manufacturing Processes. 

(a) General. Except as otherwise specified. no person shall cause, permit. or allow the emission 
from any manufacturing process, in anyone hour from any point source, particulate matter in 
total quantities in excess of the amount determined by the relationship 

(b) 

E = 4.1 pO.67 

where E is the emission rate in pounds per hour and p is the process weight input rate in tons per 
hour. 

Conveyor discharge of coarse solid matter may be allowed if no nuisance is created. beyond the 
property boundary where the discharge occurs. 

Kraft Pulping Mills. All mills existing prior to January 25, 1972, and not modified subsequent 
thereto shall comply with the following emission limits: 

(I) Recovery Furnaces. The emission of particulate matter from recovery furnace stacks shall 
not exceed four pounds per ton of equivalent air-dried Kraft pulp. 

(2) Lime Kilns. The emission of particulate matter from lime kilns shall not exceed one 
pound per ton of equivalent air-dried Kraft pulp. 

(3) Smelt Tanks. The emission of particulate matter from smelt tanla! shall not exceed one­
half pound per ton of equivalent air-dried Kraft pulp. 

7. Open Burning. The open burning of residential, commercial, institutional, or industrial solid waste, is 
prohibited. This prohibition does not apply to infrequent burning of agricultural wastes in the field .. 
silvicultural wastes for forest management purposes, land~learing debris, debris from emergency clean­
up operations, and ordnance. 

(a) Fires set for the burning of agricultural wastes in the field andlor silvicultural wastes for forest 
management purposes must meet the following conditions. 

(1) A Permit must be obtained from the Mississippi Forestry Commission when there is a 
Forestry Commission tower serving the area in which the burning occurs. 

(2) The open burniDg must occur within a time period allowing adequate diffusion of air 
pollutants as defined by the permit and the daily weather guides issued by the National 
Weather Forecast Office. 

• 

(3) Starter or auxiliary fuels may consist of dried vegetation, petroleum derived fuels of the • 
gasoline, kerosene, or light fuel oil types (diesel), or a combination thereof. Use of or 
burning of other combustible material that causes excessive visible emission (e. g., rubber 

Par_Spe.GLP 
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tires. plastic materials. etc.) is prohibited. 
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(b) Open burning of land-dearing debris must not use starter or auxiliary fuels which cause excessive 
smoke (robber tires. plastics, etc.); must not be performed if prohibited by local ordinances; must 
not cause a traffic hazard; must not take place where there is a High Fire Danger Alert declared 
by the Mississippi Forestry Commission or Emergency Air Pollution Episode Alert imposed by 
the Executive Director and must meet the following buffer zones. 

(l) Open burning without a forced-draft air system must not occur within 500 yards of an 
occupied dwelling. 

(2) Open burning utilizing a forced-draft air system on all fires to improve the combustion 
rate and reduce smoke may be done within 500 yards of but not within 50 yards of an 
occupied dwelling. 

(3) Burning must not occur within 500 yards of commercial airport property, private air 
fields. or marked off-runway aircraft approach corridors unless written approval to 
conduct burning is secured from the proper airport authority, owner or operator. 

8. Incineration. 

(a) 

(b) 

The maximum discharge of particulate matter from any incinerator, except those specified in 
paragraph (b) of this section, or those specified in Section 6.4, shall not exceed 0.2 grains per 
standard dry cubic foot of flue gas calculated to twelve percent (12%) carbon dioxide by volume 
for products of combustion. This limitation shall apply when the incinerator is operating at 
design capacity. 

The carbon dioxide produced by combustion of any auxiliary fuels shall be excluded from the 
calculation to twelve percent (12%) carbon dioxide. After May 8, 1970, any new equipment 
shall be of the mUltiple chamber type or its equivalent for emission control. In critical areas 
where an installation is in close proximity to a residential area, an incinerator, except those 
specified in paragraph (b) of this section, or those specified in Section 6.4, shall be limited to 
emissions of 0.1 grains per standard dry cubic foot of flue gases calculated to twelve percent 
(12%) carbon dioxide by volume for products of combustion. 

The maximum discharge of smoke from the incineration of waste material resulting totally from 
the ginning of cotton shall not obscure an observer's view to a degree in excess of 40% opacity. 

Start-up operations may produce emissions which exceed 40% opacity for up to fifteen minutes 
per start-up in anyone hour not to exceed three (3) start-ups in any twenty-four (24) hour period. 

After July 1, 1994, the emission limitation specified in paragraph (a) of this section shall also be 
applicable to cotton gin waste incinerators. 

9. Sampling Ports. 

10. 

Per_Spe.GLP 
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(a) New Equipment: The owner or operator of any new air pollution control equipment, obtained 
after May 8, 1970, and vented to the atmosphere, shall have necessary sampling ports and ease of 
accessibility . 

(b) Existing Equipment: The owner or operator of air pollution control equipment that is in existence 
prior to May 8, 1970, shall provide the necessary sampling ports and ease of accessibility when 
deemed necessary by the Permit Board. 

More Restrictive Emission Limits. The Commission reserves the right to prescribe more stringent 
emission limits as it deems necessary in problem areas. The expansion, alteration, or establishment of a 
new industry may also result in the prescription of more stringent emission limits. 
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SECTION 4. SPECGlC CRITERIA FOR SOURCES OF SULFUR COMPOUNDS • 1. Sulfur DiolUde Emissions from Fuel BUrning 

(a) The maximum discharge of sulfur olUdes from any fuel burning installation in which the fuel is 
burned primarily to produce heat or power by indirect heat transfer shall not exceed 4.8 pounds 
(measured as sulfur diolUde) per million BTU heat input. 

(b) No person shall cause or permit the burning of fuel in any fuel burning equipment that results in 
an average emission of sulfur diolUde from any calendar year at a rate greater than was emitted 
by said fuel burning equipment for the corresponding calendar year 1970 unless otherwise 
authorized by the Commission. Installations under construction on January 25, 1972, are 
excluded from this requirement. 

(c) The maximum discharge of sulfur diolUde from any modified fuel burning unit whose generation 
capacity is less than 250 million Bro per hour and in which the fuel is burned primarily to 
produce heat or power by indirect heat transfer shall not exceed 2.4 pounds (measured as sulfur 
diolUde) per million BTU heat input. For the purposes of Section 4 of these regulations only, 
"modification" shall mean any physical change in an Air Contaminaot Source which increases the 
amount of any air pollutant (to which a standard applies) emitted by such source or which results 
in the emission of any air pollutant (to whic.b a standard applies) not previously emitted. 

2. Sulfur Dioxide Emissions from Processes 

Per_Sp.;.GLP 
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(a) Except as otherwise provided herein, no person shall cause or permit the elDlSSlon of gas 
containing sulfur olUdes (measured as sulfur dioxide) in excess of 2,000 ppm (volume) from any 
elUsting process equipment, or in excess of 500 ppm (volume) from any new process equipment .• 
The 500 ppm (volume) requirement shall apply for new equipment unless otherwise provided by 
the Commission. 

(b) Except as otherwise provided in paragraph 2(f)(1), no person shall cause or permit the emission 
of any gas stream which contains hydrogen sulfide in excess of one grain per 100 standard cubic 
feet. 

(c) 

(d) 

Gas streams containing hydrogen sulfide in excess of one grain per 100 standard cubic feet shall 
be incinerated at temperatures of not less than 16OO"F for a period of not less than 0.5 seconds, 
or processed in such manner which is equivalent to or more effcctive for the removal of hydrogen 
sulfide. 

Sulfur diolUde concentration limitations in the gas streams resulting from such incineration or 
processing shall be determined for each emission point on a case-by-case basis to insure that ·the 
resulting maximum ground level concentration of sulfur dioxide as determined by acceptable 
method or methods will be in compliance with the National Ambient Air Quality Standards for 
sulfur dioxide. Testing to determine the productive capacity of new fields shall be exempted 
from emission limitation provisions of the paragraph of the regulation providing such testing has 
been previously negotiated and approved by the Mississippi Office of Pollution Control. 

This regulation shall not apply to sulfur recovery plants. 

No person shall cause or permit acid mist emissions from sulfuric acid manufacturing plants to 
exceed 0.5 pounds/ton of acid produced. Sulfur trioxide emissions from sulfuric acid 
manufacturing plants shall not exceed 0.2 pounds/ton of acid produced. 

No person shall cause or permit emission of sulfur oxides, calculated as sulfur dioxide, from a 
sulfur recovery plant to exceed 0.12 pounds per pound of sulfur processed. 
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(e) No person shall cause or permit emissions of sulfur oxides. calculated as sulfur dioxide. from 
primary nonferrous smelters. in excess of the emission calculated as follows: 

Copper smelters: Y = 0.2X 
linc smelters: Y = 0.564XO·85 

Lead smelters: Y = 0.98XO·n 

Where X is the total sulfur fed to the smelter in poundslhour and Y is the allowable sulfur 
emissions in poundslbour. 

(f) Kraft Pulp Mills 

1. All mills eXlstmg prior to November I, 1987, and not modified subsequent thereto, 
excluding mills or facilities subject to New Source Performance Standards, shall control 
the emission of total reduced sulfur compounds (TRS) so as to not exceed the emission 
limits set forth below: 

a. Straight recovery boiler systems - twenty (20) parts per million TRS, expressed as 
hydrogen sulfide on a dry gas basis corrected to 8 % oxygen, on a 12-hour average 
basis, except that: 

1. the International Paper Company, Vicksburg, Mississippi, shall be allowed 
40 parts per million TRS, expressed as hydrogen sulfide on a dry gas basis 
corrected to 8% oxygen, on a 12-hour average basis, 

ii . the International Paper Company, Natchez, Mississippi, Recovery Boilers 4 
& 5, shall be allowed 40 parts per million TRS, expressed as hydrogen 
sulfide on a dry gas basis corrected to 8 % oxygen, on a 12-hour average 
basis, and 

111. the Georgia-Pacific Corporation, Monticello, Mississippi, shall be allowed 
40 parts per million TRS, expressed as hydrogen sulfide on a dry gas basis 
corrected to 8% oxygen, on a 12-hour average basis. 

b. Lime kiln systems - twenty (20) parts per million of TRS, expressed as hydrogen 
sulfide on a dry gas basis corrected to 10% oxygen, on a 12-hour average basis. 

c. Digester systems - five (5) parts per million of TRS, expressed as hydrogen sulfide 
on a dry gas basis corrected to 10% oxygen, on a 12-hour average basis. 

d. Multiple effect evaporator systems - five (5) parts per million of TRS, expressed as 
hydrogen sulfide on a dry gas basis corrected to 10% oxygen, on a 12-hour 
average basis. 

e. Condensate stripper systems - five (5) parts per million of TRS, expressed as 
hydrogen sulfide on a dry gas basis corrected to 10% oxygen, on a 12-hour 
average basis. 

f. Smelt dissolving tank - 0.016 gram of TRS, expressed as hydrogen sulfide on a dry 
gas basis, per kilogram of black liquor solids (dry weight). 

g. Equivalent control systems (controls for treating collected noncondensible gases in 
a manner equivalent to incineration in a lime kiln) - five (5) parts per million TRS, 
expressed as hydrogen sulfide on a dry gas basis, corrected to the actual oxygen 
content of the untreated gas stream, on a 12-hour average basis. 
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2. All mills, as defined above. shall. by February 1. 1988, demonstrate compliance with the • 
TRS emission limits set forth above. Compliance demonstration for recovery boilers, lime 
kilns, smelt tanks, and equivalent control systems for collected noncondensible gases shall 
be by testing in accordance with EPA Test Method 16 or 16A and submittal of a stack test 
report. Compliance demonstration for digester systems. mUltiple effect evaporator systems 
and condensate stripper systems shall be by certification that these systems are fully 
connected to a noncondensible gas collection system followed by incineration in the lime 
kiln or equivalent control and testing of lime kiln or equivalent control as specified above. 
A compliance schedule may be submitted, as set forth below, on any or all systems not 
expected to comply with the emission limit and such submittal will negate the requirement 
for immediate compliance demonstration, as referenced above, on those systems. 

Any mill defined above which, on November I, 1987, is unable to comply with the 
emission limits set forth above, shall, within three (3) months thereafter, submit a 
schedule for attaining compliance with these limits. The compliance schedule shall not 
extend past November 1, 1990. Compliance with emission limits shall be demonstrated by 
the methods specified above, as appropriate, no later than the end of the compliance 
schedule. Compliance demonstration for recovery boilers, lime kilns, smelt tanks, and 
equivalent control systems for collected noncondensible gases shall be by testing in 
accordance with EPA Test Method 16 or 16A and submittal of a stack test report. 
Compliance demonstration for digester systems, multiple effect evaporator systems and 
condensate stripper systems shall be by certification that these systems are fully connected 
to a noncondensible gas collection system followed by incineration in the lime kiln or 
equivalent control and testing of lime kiln or equivalent control as specified above. 

3. All mills, as defined above, shall monitor the emission of TRS andlor other gas 
constituents as described below: • a. The TRS emission concentration in recovery boiler flue gas shall be monitored by 

either: 

I. A continuous monitoring device which meets the requirements of 
40 CPR 60, Performance Specification 5; or 

11. Performance of EPA Method 16 or 16A on no less than a (calendar) 
quarterly basis. 

b. The oxygen concentration in recovery boiler flue gas shall be continuously 
monitored by a device which meets the requirements of 40 CPR 60, Performance 
Specification 3. 

c. The TRS concentration in lime kiln flue gas shall be continuously monitored by a 
device which meets the requirements of 40 CPR 60, Performance Specification 5. 

d. The oxygen concentration in lime kiln flue gas shall be continuously monitored by 
a device which meets the requirements of 40 CPR 60, Performance Specification 3. 

All mills, as defined above, shall obtain the necessary continuous monitoring equipment 
and begin monitoring by November 1, 1988, or no later than the date of final compliance 
with the regulation, if compliance is not immediate. For mills choosing to use EPA 
Method 16 or 16A for recovery boiler monitoring, the necessary equipment and/or 
monitoring capability must be obtained by February 1, 1988. Also, when Method 16 or • 
16A is used, each successive quarter's testing shall be separated from the previous 
quarter's by a period of not less than sixty (60) days and prior notice to the Mississippi 
Office of Pollution Control of all testing shall be made. 
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All mills. as defined above, shall calculate and record. on a daily basis, the 12-hour 
average TRS concentration and O2 concentration for the two consecutive operating periods 
of each operating day for both the recovery boiler (if continuously monitored) and lime 
kiln. Each 12-hour average shall be determined as the arithmetic mean of the appropriate 
12 continuous I-hour average concentrations, Each 12-hour average TRS concentration 
shall be corrected to 10%, or 8% O2, as appropriate to the emission limit, using the 
equation defined in 40 CFR 6O.284(c)(3). 

All mills, as defined above, shall report, for each calendar quarter, the periods of 
emissions which exceed the TRS limits specified above from the recovery boiler and lime 
kiln. The report shall specify the 12-hour period of each exceedance by time and date, the 
average emissions concentration for the period, and total number of 12-hour periods of 
mill operation during the quarter. The report shall also detail all outages of the 
monitoring devices by time and date. The report shall be due within forty-five (45) days 
following the end of the calendar quarter. 

SECTION S. SPECIFIC CRITERIA FOR SOURCES OF CHEMICAL EMISSIONS 

I. Fluorides. No person shall allow the emission of fluorides into the ambient air in excess of four-tenths 
(0.4) pound per ton of P20, or equivalent. The allowable emission of fluorides shall be calculated by 
multiplying the unit emission, specified above, times the expressed design production capacity of the 
installation or plant. 

2. Miscellaneous Chemical Emissions. No person shall cause, permit, or allow the emission of toxic, 
noxious, or deleterious substances, in addition to those considered in these regulations, into the ambient 
air in concentrations sufficient to affect human health and well-being, or unreasonably interfere with the 
enjoyment-of property or unreasonably and adversely affcct plant or animal life beyond the boundaries of 
the property containing the air pollution source. 

SECTION 6. NEW SOURCES 

The provisions of this section apply to the owner or operator of any source listed herein, the construction or 
modification of which is commenced after the date of adoption of specific emission limitations applicable to such 
source. 

1. Kraft Pulping Mills. All sources shall mjnimize gaseous and particulate emission by use of modem 
equipment, devices, maintenance, and operating practices in accordance with best current technology. In 
no case shall emissions exceed the limits set forth in any applicable Federal Standard of Performance for 
New Stationary Sources. . 

2. Other limitations. The Mississippi Pollution Control Permit Board, in accordance with Commission 
Regulation APC-S-2, may require more stringent emission limitations which it deems necessary to meet 
applicable national primary and secondary ambient air quality standards, necessary to insure that ambient 
air pollution concentrations do not exceed ambient air increments or violate other requirements under 
Federal Prevention of Significant Deterioration (PSD) regulations promulgated by the U.S. 
Environmental Protection Agency as of August 23, 1989, pursuant to Section 160 through 169 of the 
Federal Clean Air Act as amended, or necessary to meet other Federal law or regulations enacted or 
promulgated subsequent to this regulation. 

3. 
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New Source Performance Standards. The Federal New Source Performance Standards are those duly 
promulgated by the U.S. Environmental Protection Agency in (or to be printed in) 40 C.F.R. Part 60, 
pursuant to Section III of the Federal Clean Air Act, as amended. All such regulations promulgated by 
the U.S. Environmental Protection Agency as of December 9, 1993, are incorporated herein and adopted 
by reference by the Commission as official regula~ions of the State of Mississippi and shall hereafter be 
enforceable as such (except the word "Administrator" in said standards and general implementing 
resrulations shall be replaced by the words "Executive Director" and the word • Agency· shall be 
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replaced by the word "Department".) Hereafter, any facility subject to the Federal New Source. 
Performance Standards shall comply with the emission limitations and other requirements of said 
standards. 

4. Infectious Waste Incineration. 
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a. Infectious waste incinerators which incinerate only those wastes generated on-site and are installed 
after December 9, 1993, shall comply with the following: 

1. The emission of particulate matter shall not exceed 0.08 grains per dry standard cubic foot 
of flue gas. 

11. The discharge of flue gases shall not exceed ten (10) percent opacity. 

lll. The emission of hydrogen chloride (Hel) shall not cause an ambient impact greater than 
seventy (70) micrograms per cubic meter (24-hour average). 

iv. The temperature in the secondary chamber must be at least 18OO'F at all times of 
operation. No waste shall be charged unless this requirement is being met. 

v. The residence time in the secondary chamber must be at least one and one-half (l.5) 
seconds. 

vi. 

vii. 

Daily records shall be kept of the times of operation, quantity of wastes incinerated and 
the temperature of the secondary chamber which temperature shall be monitored 
continuously. Records shall be maintained on hand for at least two (2) years. 

Only wastes generated on-site may be incinerated. Disposal of waStes from off-site shall 
cause the incinerator to be classified as a commercial incinerator and, therefore, subject to 
the requirements applicable to such units. 

b. Commercial Incinerators. For purposes of this regulation, a commercial incinerator is any 
infectious waste incinerator that incinerates wastes other than or in addition to wastes generated 
on-site. A commercial infectious waste incinerator installed or modified after December 9, 1993, 
shall comply with the following: 

i. Unless specified to be more stringent in a permit approved by the Permit Board, 
particulate matter emissions, opacity, and hydrogen chloride emissions sball comply with 
the requirements specified for incinerators which incinerate only those wastes generated 
on-site in a. preceding. 

11. The temperature in the secondary chamber must be at least 18OO'F at all times of 
operation. An automatic waste feed system with an interlock to prevent charging of 
wastes whenever the secondary chamber temperature is below the specified minimum shall 
be employed. 

lll. The residence time in the secondary chamber must be at least one and one-half (1.5) 
seconds. 

• 

iv. A manifest system, including a detailed description of the waste collection and 
transportation system shall be employed. Daily records shall be kept of the times of 
in:cinerator operation. quantity of wastes incinerated and temperature of the secondary • 
chamber which temperature shall be monitored continuously. Records shall be maintained 
on hand for at least two (2) years. 
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v. Notwithstanding the requirements of Section 6.4.6. i. through iv .• the Permit Board may 
in any permit. in accordanee with Regulation APC-S-2. establish more stringent 
requirements for emissions. operating parameters. monitoring, and recordkeeping subject 
to the provisions of Miss. Code Ann. 49-17-34(2) and (3). 

SECTION 7. EXCEPI'IONS 

If any single source of emission or combination of sources of emissions is found to compromise the ambient air 
quality in the State. beyond the limitations set forth in any national primary and secondary ambient air quality 
standards now or hereafter established by the Administrator of the Environmental Protection Agency pursuant to 
the Clean Air Act as amended December 31. 1970. (Public Law 91-640) notwithstanding compliance with any 
maximum allowable emission rate allowed by this regulation. the Mississippi Commission on Environmental 
Quality may require such further reduction in emission from this or these sources as is necessary to obtain 
compliance with said national primary and secondary ambient air quality standards. 

SECTION 8. PROVISIONS FOR HAZARDOUS AIR POLLUTANTS 

1. 

2. 

Emission Standards 

National Emissions Standards for Hazardous Air Pollutants and National Emission Standards for 
Hazardous Air Pollutants for Source Categories. The National Emission Standards for Hazardous Air 
Pollutants are those duly promulgated by the U. S. Environmental Protection Agency in (or to be printed 
in) 40 C.F.R. Part 61 pursuant to Section 112 of the Federal Clean Air Act, as amended. The National 
Emission Standards for Hazardous Air Pollutants for Source Categories are those duly promulgated by 
the U.S. Environmental Protection Agency in (or to be printed in) 40 C.F.R. Part 63 pursuant to Section 
112 of the Federal Clean Air Act, as amended. All such regulations, contained in 40 C.F.R. Parts 61 
and 63. promUlgated by the U.S. Environmental Protection Agency as of December 9, 1993, are 
incorporated herein and adopted by reference by the Commission as official regulations of the State of 
Mississippi and shall hereafter be enforceable as such (except the word "Administrator" in said standards 
and general implementing regulations shall be replaced by the words "Executive Director" and the word 
"Agency" shall be replaced by the word "Department"). Hereafter, any facility subject to the National 
Emission Standards for Hazardous Air Pollutants shall comply with the emission limitations and other 
requirements of said standards. 

Compliance Extensions for Early Reductions 

National Emission Standards for Hazardous Air Pollutants; Compliance Extensions for Early Reductions. 
The National Emission Standards for Hazardous Air Pollutants; Compliance Extensions for Early 
Reductions are regulations duly promulgated by the U.S. Environmental Protection Agency in (or to be 
printed in) 40 C.F.R. Part 63 pursuant to Section 112 of the Federal Clean Air Act, as amended. All 
such regulations promulgated by the U.S. Environmental Protection Agency as of December 9, 1993, are 
incorporated herein and adopted by reference by the Commission as official regulations of the State of 
Mississippi and shall hereafter be enforceable as such. 

3. Case by Case Maximum Available Control Technology Requirements 

The Mississippi Pollution Control Permit Board, in accordance with Commission Regulation APC-S-6, 
may require emissions limitations necessary to meet case by case maximum available control technology 
("MACT") requirements in accordance with Section 1120) and (g) of the Federal Act. 

SECTION 9. STACK HEIGIIT CONSIDERATIONS 

1. 

Per_Spe.GLP 
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Definitions 

(a) "Emission limitation· and • emission standard.· A requirement established which limits the 
quantity. rate. or concentration of emissions of air pollutants on a continuous basis, including any 
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requirements which limit the level of opacity. prescribe equipment. set fuel specifications. or • 
prescribe operation or maintenance procedures for a source to assure continuous emission 
reduction. 

(b) "Stack." Any Point in a source designed to emit solids. liquids. or gases into the air, including a 
pipe or duct but not including flares. 

(c) "A stack in existence.· The owner or operator bad either: 

(1) Begun, or caused to begin. a continuous program of physical on-site construction of the 
stack. or 

(2) Entered into binding agreements or contractual obligations, which could not be cancelled 
or modified without substantial loss to the owner or operator, to undertake a program of 
construction of the stack to be completed in a reasonable time. 

(d) "Dispersion technique." Any technique which attempts to affect the concentration of a pollutant 
in the ambient air by using that portion of a stack which exceeds good engineering practice stack 
height. varying the rate of emission of a pollutant according to atmospheric conditions or ambient 
concentrations of that pollutant, or increasing final exhaust gas plume rise by manipulating source 
process parameters, exhaust gas parameters, stack parameters, or combining exhaust gases from 
several existing stacks into one stack; or other selective handling of exhaust gas streams so as to 
increase the exhaust gas plume rise. The preceding sentence does not include: 

(1) The reheating of a gas stream, following use of a pollution control system, for the purpose 
of returning the gas to the temperature at which it was originally discharged from the • 
facility generating the gas stream: 

(2) The merging of exhaust gas streams where: 

(3) 

(4) 

(i) The source owner or operator demonstrates that the facility was originally 
designed and constructed with such merged gas streams; 

(ii) After July 8, 1985, such merging is part of a change in operation at the facility 
that includes the installation of pollution controls and is accompanied by a net 
reduction in the allowable emissions of a pollutant. This exclusion from the 
definition of "dispersion techniques" shall apply only to the emission limitation 
for the pollutant affected by such change in operation; or 

(iii) Before July 8, 1985, such merging was part of a change in operation at the 
facility that included the installation of emissions control equipment or was 
carried out for sound economic or engineering reasons. Where there was an 
increase in the emission limitation or, in the event that no emission limitation was 
in existence prior to the merging, an increase in the quantity of pollutants actually 
emitted prior to the merging, the reviewing agency shall presume that merging 
was significantly motivated by an intent to gain emissions credit for greater 
dispersion. Absent a demonstration by the source owner or operator that merging 
was not significantly motivated by such intent, the reviewing agency shall deny 
credit for the effects of such merging in calculating the allowable emissions for 
the source; 

The use of smoke management in agricultural or silvicultural prescribed burning • 
programs; or 

Episodic restrictions on residential woodburning and open burning; or 

8-20 



• 

• 

• 
Per _ Spe.GLP 
mlv.l1.94 

(5) Techniques under Paragrapb 9.l(d) which increase final exhaust gas plume rise where the 
resulting allowable emissions of sulfur dioxide from the facility do not exceed 5,000 tons 
per year. 

(e) "Good engineering practice (GEP) stack height." The greater of: 

',:, (1) 

(2) 

(3) 

65 meters measured from the ground-level elevation at the base of the stack:; 

(i) For stacks in existence on January 12. 1979. and for which the owner or operator 
had obtained all applicable preconstruction permits or approvals required. 
Hg = 2.5 H, provided the owner or operator produces evidence that this equation 
was actually relied on in establishing an emission limitation; 

(ii) For all other stacks, 

Hg = H + 1.SL, where 

Hg = good engineering practice stack height, measured from the ground-level 
elevation at the base of the stack, 

H = height of nearby stnlCture(s) measured from the ground-level elevation at 
the base of the stack, and 

L = lesser dimension (height or projected width) of nearby stnlCture(s), 

provided that the U. S. Environmental Protection Agency or the Commission may 
require the use of a field study or fluid model to verify GEP stack height for the 
source; or 

The height demonstrated by a fluid model or a field study approved by the U. S. 
Environmental Protection Agency or the Commission. which ensures that the emissions 
from a stack do not result in excessive concentrations of any air pollutant as a result of 
atmospheric downwash, wakes, or eddy effects created by the source itself. nearby 
structures, or nearby terrain features. 

(t) "Nearby." As used in Paragraph 9. 1 (e)(2)(u) is defined for a specific structure or terrain feature 
and means: 

(g) 

(1) For purposes of applying the formulae provided in Paragraph 9. 1 (e)(l) that distance up to 
five times the lesser of the height or the width dimension of a structure, but not greater 
than 0.8 km (112 mile), and 

. (2) For conducting demonstrations under Paragraph 9.1(e)(3) that distance not greater than 
0.8 km (112 mile), except that the portion of a terrain feature may be considered to be 
nearby which falls within a distance of up to 10 times the maximum height (Ht) of the 
feature. not to exceed 2 miles if such feature achieves a height (ht) 0.8 km from the stack 
that is at least 40 percent of the GEP stack height determined by the formulae provided in 
Paragraph 9. 1 (e)(2)(ii) of this part or 26 meters, whichever is greater, as measured from 
the ground-level elevation at the base of the stack. The height of the structure or terrain 
feature is measured from the ground-level elevation at the base of the stack. 

-Excessive concentration.· For the purpose of determining good engineering practice stack 
beight under Paragraph 9. 1 (e)(3) , excessive concentration means: 

(1) For sources seeking credit for stack height exceeding that established under 
Paragraph 9. 1 (e)(2) , a maximum ground-level concentration due to emissions from a stack 
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due in whole qr part to downwash, wakes, and eddy effects produced by nearby structures • 
or nearby terrain features which individually is at least 40 percent in excess of the 
maximum concentration experienced in the absence of such downwash, wakes, or eddy 
effects and which contributes to a total concentration due to emissions from all sources 
that is greater than an ambient air quality standard. For sources subject to the Prevention 
of Significant Deterioration program, an excessive concentration alternatively means a 
maximum ground-level concentration due to emissions from a stack, due in whole or part 
to downwasb, wakes, or eddy effects produced by nearby structures or nearby terrain 
features which individually is at least 40 percent in excess of the maximum concentration 
experienced in the absence of such downwash, wakes, or eddy effects and greater than a 
prevention of significant deterioration increment. The allowable emission rate to be used 
in making demonstrations under this part shall be prescribed by the new source 
performance standard that is applicable to the source category unless the owner or 
operator demonstrates that this emission rate is infeasible. Where such demonstrations are 
approved by the U. S. Environmental Protection Agency or the Commission, an 
alternative emission rate shall be established in consultation with the source owner or 
operator. 

(2) For sources seeking credit after October 11, 1983, for increases in existing stack heights 
up to the heights established under Paragraph 9. 1 (e)(2) , either a maximum ground-level 
concentration due in whole or part to downwash, wakes, or eddy effects as provided in 
Paragraph 9. 1 (g)( 1) of this section, except that the emission rate specified by the State 
implementation plan (or, in the absence of such a limit, the actual emission rate) shall be 
used, or the actual presence of a local nuisance caused by the existing stack, as determined 
by the Commission, and 

(3) For sources seeking credit after January 12, 1979, for a stack height determined under. 
Paragraph 9. 1 (e)(2) where the U. S. Environmental Protection Agency or the Commission 
requires the use of a field study or fluid model to verify GEP stack height, for sources 
seeking stack height credit after November 9, 1984, based on the aerodynamic influence 
of cooling towers, and for sources seeking stack height credit after December 31, 1970, 
based on the aerodynamic influence of structures not adequately represented by the 
equations in Paragraph 9. 1 (e)(2) , a maximum. ground-level concentration due in whole or 
part to downwash, wakes, or eddy effects that is at least 40 percent in excess of the 
maximum concentration experienced in the absence of such dowriwash, wakes, or eddy 
effects. 

2. Stack Height Effect on Emission Limitations 

Per_Spe.GLP 
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(a) The degree of emission limitation required of any source for control of any air pollutants shall not 
be affected by so much of any source's stack height that exceeds good engineering practice (GEP) 
or by any other dispersion technique, except as provided in (b) of this paragraph. 

(b) The provisions of Paragraph 9.2(a) shall not apply 'to stack heights in existence, or dispersion 
techniques implemented, prior to December 31, 1970, except where pollutants are being emitted 
from such stacks or using such dispersion techniques by sources, as defined in Section 111(a)(3) 
of the Clean Air Act, which were constructed, or reconstructed or for which major modifications, 
as defined pursuant to Section 6, New Sources, were carried out after December 31, 1970. 

(c) If any existing source, after appropriate application of the preceding limitations and provisions, is 

(d) 

found to exceed or potentially exceed an air quality standard or increment, as appropriate, when 
operating within previously established emission limitations, the emission limitations applicable to • 
that source shall be modified so as to eliminate and prevent the exceedance. 

If any new source or source modification, after appropriate application of the preceding 
limitations and provisions, is predicted to exceed an air quality standard, or increment, as 
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(e) 

(f) 

appropriate, when considered as operating under elIUSSlon limitations consistent with other 
Applicable Rules and Regulations. the emission limitations considered shall be deemed inadequate 
and different emission limits, based on air quality considerations, shall be made applicable. 

If any source provides a field study or fluid modeling demonstration proposing a GEP stack 
height greater than that allowed by Paragraph 9.1(e)(l) and (2), then the public will be notified of 
the availabiiity of the study and provided the opportunity for a public hearing before any new or 
revised emission limitation or permit is approved. 

The actual stack height used or proposed by a source shall not be restricted in any manner by 
requirements of this paragraph. 

SECTION 10. PROVISIONS FOR UPSETS, STARTUPS, AND SHUTDOWNS 

I. Upsets 

(a) The occurrence of an upset as defined in Section 2 constitutes an affirmative defense to an 
enforcement action brought for noncompliance with emission standards or other requirements of 
Applicable Rules and Regulations or any applicable permit if the source demonstrates through 
properly signed contemporaneous operating logs, or other relevant evidence that include 
information as follows: 

(I) an upset occurred and that the source can identify the cause(s) of the upset; 

(2) ,the source was at the time being properly operated; 

(3) during the upset the source took all reasonable steps to minimize levels of emissions that 
exceeded the emission standards, or other requirements of Applicable Rules and 
Regulations or any applicable permit; 

(4) the source submitted notice of the upset to the DEQ within 5 working days of the time the 
upset began; and . 

(5) the notice of the upset shall contain a description of the upset, any steps taken to mitigate 
emissions, and corrective actions taken. 

(b) In any enforcement proceeding, the source seeking to establish the occurrence of an upset has the 
burden of proof. 

(c) This provision is in addition to any upset provision contained in any applicable requirement. 

2. Startups and Shutdowns 

Pe,_Spe.GLP 
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(a) Startups and shutdowns are part of normal source operation. Emissions limitations applicable to 
normal operation apply during startups and shutdowns except as follows: 

(1) when sudden, unavoidable breakdowns occur during a startup or shutdown, the event may 
be classified as an upset subject to the requirements above; 

(2) 

(3) 

when a startup or shutdown is infrequent, the duration of excess emissions is brief in each 
event, and the design of the source is such that the period. of excess emissions cannot be 
avoided without causing damage to equipment or persons; or 

when the emissions standards applicable during a startup or shutdown are defined by other 
requirements of Applicable Rules and Regulations or any applicable permit. 
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(b) In any enforcement proceeding, the source seeking to establish the applicability of any exception 
during a startup or shutdown has the burden of proof. • 

(e) In the event this startup and shutdown provision conflicts with another applicable requirement. the 
more stringent requirement shall apply. 

3. Maintenance. 

(a) Maintenance should be performed during planned shutdown or repair of process equipment such 
that excess emissions are avoided. Unavoidable maintenance that results in brief periods of 
excess emissions and that is necessary to prevent or minimize emergency conditions or equipment 
malfunctions constitutes an affirmative defense to an enforcement action brought for 
noncompliance with emission standards, or other regulatory requirements if the source can 
demonstrate the following: 

(1) 

(2) 

(3) 

(4) 

the source can identify the need for the maintenance; 

the source was at the time being properly operated; 

during the maintenance the source took all reasonable steps to minimize levels of 
emissions that exceeded the emission standards, or other requirements of Applicable Rules 
and Regulations or any applicable permit; 

the source submitted notice of the maintenance to the DEQ within 5 working days of the 
time the maintenance began or such other times as allowed by DEQ; and 

(5) the notice shall contain a description of the maintenance, any steps taken to mitigate • 
emissions. and corrective actions taken. 

(b) In any enforcement proceeding, the source seeking to establish the applicability of this section has 
the burden of proof. 

(c) In the event this maintenance provision conflicts with another applicable requirement, the more 
stringent requirement shall apply. 

SECTION 11. SEVERABILITY 

If any provision, section, subsection, sentence, clause or phrase of any of these regulations, or the application of 
same to any person or set of circumstances is for any reason challenged or held to be invalid or void, the 
validity of the remaining regulations and/or portions thereof or their application to other persons or sets of 
circumstances shall not be affected thereby. 
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MISSISSIPPI COMMISSION ON ENVIRONMENTAL QUALITY 

PERMIT REGULATIONS FOR THE CONSTRUCTION AND/OR 
OPERATION OF AIR EMISSIONS EQUIPMENT 

APC-S-Z 

Amended December 9, 1993 

• 
I. GENERAL REQUIREMENTS 

A. Definitions. 
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1. Regulation APC-S-S, "Regulations for the Prevention of Significant Deterioration of Air 
Quality", which were adopted by the Commission on June 28, 1990, provides in Section 2. 
thereof for the adoption of 40 CPR S2.21 as official Regulations of the State of Mississippi 
except for the changes set forth in Section 3 of Regulation APC-S-S. Therefore, the 
definitions set forth in 40 CFR S2.21(b), including the definitions of "major stationary source", 
"major modification" and "net emissions increase" as used in this Regulation APC-S-2 are 
incorporated by reference and shall have the same definition in this Regulation, except for the 
changes set forth in Section 3. of Regulation APC-S-S and except for changes noted herein. 

2. .. Applicable Rules and Regulations." Any Commission Regulations concerning and/or 
affecting air emissions and air quality established pursuant to State lAw. 

3. "Commission." The Mississippi Commission on Environmental Quality. 

4. "Corporate Officer." Corporate Officer means (i) a president, secretary, treasurer, or vice­
president of the company or corporation in charge of a principal business function, or any 
other person who performs similar policy- or decision-making functions for the company or 
corporation, or (ii) the manager of one or more manufacturing, production, or operating 
facilities employing more than 2SO persons or having gross annual sales or expenditures 
exceeding $25 million (iri 1980 dollars), if authority to sign documents has been assigned or 
delegated to the manager in accordance with corporate procedures. 

S. "DEQ." The Mississippi Department of Environmental Quality. 

6. "EPA." The U.S. Environmental Protection Agency. 

7 . "Existing Facility." Any equipment, machines, devices. articles, contrivances or installations, 
built. installed or erected prior to May 11. 1972, that emits dust, fumes, mist. smoke, other 
particulate matter, vapor, gas or any combination thereof from the same process or related 
operation. 

8. "Federal Act." The Federal Clean Air Act as JUDt'!IIded in 1990, and any subsequent 
amendments. 

9. "Fixed Capital Cost." The capital needed to provide all the depreciable components. 

• 

10. "Light commercial area." An area mned for commercwuse, or, in the absence of any locale 
zoning ordinances, an area predominantly used for wholesale and retail trade in goods and 
services. 
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11. • Moderate Modification." Any modification which would constitute a major modification 
under Commission Regulation APC-S-S, "Regulations for the Prevention of Significant 
Deterioration of Air Quality", if the potential emissions increase was used in place of the net 
emissions increase in emissions calculations, or a major modification as defined by Section 
VI.E. of this Regulation APC-S-2 if impacting a nonattainment &rea. 

12. "Moderate Stationary Source." Any facility which would constitute a major stationary source 
under Commission Regulation APC-S-S, "Regulations for the Prevention of Significant 
Deterioration of Air Quality", if potential uncontrolled emissions were used in plac:e of actual 
emissions in emissions calculations, or a major stationary source as defined by Section VI. E. 
of this Regulation APC-S-2 if impacting a nonattainment area. 

13. "Modification." Any physical change in or change in the method of operation of a facility 
which increases the actual emissions or the potential uncontrolled emissions of any air pollutant 
subject to regulation wider the Federal Act emitted into the atmosphere by that facility or 
which results in the emission of any air pollutant subject to regulation under the Federal Act 
into the atmosphere not previously emitted. A physical change or change in the method of 
operation shall not include: 

(a) routine maintenance, repair, and replac:ement; 

(b) use of an alternative fuel or raw material by reason of an order under Sectiona 2 Ca> 
and (b) of the Federal Energy Supply and Environmental Coordination Act of 1974 
(or any superseding legislation) or by reason of a oatural gas curtailment plan 
pursuant to the Federal Power Act; 

(c) use of an alternative fuel by reason of an order or rule under Section 125 of the 
Federal Act; 

(d) use of an alternative fuel or raw material by a stationary source which: 

(1) the source was capable of accommodating before January 6, 1975, unless 
such change would be prohibited under any federally enforceable permit 
condition which was established after January 6, 1975, pursuant to 
40 CPR 52.21 or under regulations approved pursuant to 40 CFR 51.166; or 

(2) the source is approved to use under any permit issued under 40 CPR 52.21 
or under regulations approved pursuant to 40 CPR 51.166; 

( e) an increase in the hours of operation or in the production rate unless such change 
would be prohibited under any federally enforceable permit condition which was 
established after January 6, 1975, pursuant to 40 CPR 52.21 or under regulations 
approved pursuant to 40 CPR subpart lor 40 CPR 51.166; or 

(f) any change in ownership of the stationary source. 

14. "Modified Permit." Any permit already effective which is altered substantively as a result of 
the Permit Board's determination of the need for such alteration. Alterations to correct 

typographical errors or to clarify requirements shall not be considered substantive changes and, 
therefore, are not modifications for the purposes of this definition . 

IS. "New Facility.· Any equipment, machines, devices, articles, contrivances or installations, 
built or erected on or after May 11, 1972, or any existing facility modified or reconstructed on 
or after said date that emits dust, fumes, mist, smoke, other particulate matter, vapor, gas or 
any combination thereof from the same process or related operation. 
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16. 

17. 

18. 

·Permit Board.· The Mississippi Environmental Quality Permit Board. 

• Potential emissions increase. W Any calculated increase in potential uncontrolled emissions • 
from a particular physical change or change in method of operation of a stationary source if 
contemporaneous decreases in actual emissions are not considered in the calculation. 

"Potential uncontrolled emissions.· The emission rate of a stationary source calculated using 
the maximum capacity of the source and the most stringent of the following: 

(a) The applicable emission standards set forth in the EPA-approved Stale Implementation 
Plan (primarily consisting of the applicable EPA-approved provisions of Commission 
Regulation APC-5-1 , "Air Emissions Regulations for the Prevention, Abatement, and 
Control of Air ContaminantsW). 

(b) The applicable standards as set forth in 40 CPR Parts 60 and 61 which have been 
adopted by reference in Sections 6. and 8. of Regulation APC-S-l, "Air Emission 
Regulations for the Prevention, Abatement, and Control of Air Contaminants", as 
official Regulations of the Stale of Mississippi. 

(c) Any other Federally enforceable emission limitation or permit condition or emi&aion 
standard. 

(d) The emission rate of the source without any air pollution control equipment or 
operational limitation. 

19. "Reconstruction". The replacement of components of any existing facility to such an exteut 

~: • 
(a) The fixed capital cost of the new components exceeds SO percent of the fixed capital 

cost ~ would be required to construct a comparable entirely new facility; and 

(b) It is technologically and economically feasible to meet the applicable standards for a 
new facility. 

20. "Recreational area." Recreational area means: 

(a) a national, state, county. or city designated park; or 

(b) an outdoor recreational area, such as a golf course or ~g pool, owned by a 
city, county, or other public agency. 

21. "Residential area." Residential area means: 

22. 

(a) a group of 20 or more single family dwelling units on contiguous property and having 
an average density of two or more units per acre. or 

(b) a group of 40 or more single family dwelling units on contiguous property and having 
an average density of one or more units per acre. or 

(c) a subdivision containing at least 20 constructed houses, in which the subdivision plat 
is recorded in the chancery clerk's office of the appropriate county. 

"State Law.· The Mississippi Air and Water Pollution C:ntrol Law, specifically, Miss. ~ 
Ann §§ 49-17-1 through 49-17-43. and any subsequent amendments. 
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23 . "State Permit to Operate or State Operating Permit.· A permit issued under State Law to 
operate air emissions equipment, exclusive of Title V Permits. 

24. "Synthetic Minor Source." Any facility which would otherwise constitute a major source 
under Commission Regulation APC-S-6, • Air Emissions Operating Permit Regulations for the 
Purposes of Title V of the Federal Clean Air Act·, except that the owner or operator of the 
facility elects for federally enforceable emissions limitations which may include permit 
conditions restricting hours of operation, or type or amount of material stored, combusted or 
processed, or establishing more stringent air pollution control efficiency requirements to lower 
allowable emissions for air pollutants in the State Permit to Operate below applicability 
thresholds for a Title V major source. (The definition of a major source set forth in 
Commission Regulation APC-S-6, • Air Emissions Operating Permit Regulations for the 
Purposes of Title V of the Federal Clean Air Act· is incorporated herein and adopted by 
reference. ) 

25. "Title V." The air operating permit program mandated in Title V of the 1990 amendments to 
the federal Clean Air Act, codified in 42 U.S.C. § 7661. 

26. "Title V permit.· Any permit or group of permits covering a Title V source that is issued, 
renewed, amended, or revised pursuant to Commission Regulation APC-S-6. 

27. "Title V sources. • Title V sources include the following: 

(a) any major source; 

(b) any' source, including an area source, subject to a standard, limitation or other 
requirement under Section 111 of the Federal Act; 

(c) any source, including an area source, subject to a standard or other requirement under 
Section 112 of the Federal Act, except that a source is not required to obtain a permit 
solely because it is subject to regulations or requirements under Section 112(r) of the 
Federal Act; 

(d) any affected source; and 

(e) any source in a source category designated by the Administrator. 

B. General Permit Requirements. 
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1. Unless otherwise provided by Section xm, or other provisions of these Regulations, any new, 
reconstnIcted or modified facility must have a permit to constnlCt before beginniIIg 
construction, reconstruction, or modification and a State Permit to Operate before beginning 
operations. 

2. All applications must be submitted on the form supplied by the Permit Board. 

3. The Permit Board may require the applicant to submit any additional information which the 
Permit Board deems relevant to its decision on the permit application. 

4. Permit Types. The Permit Board will issue two types of permits, a permit to construct air 
emissions equipment and a State Permit to Operate such equipment. In the case of new 
facilities, application may be made for both permits simUltaneously on the form provided by 
the Permit Board. 
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6. 

7. 

8. 

A permit issued by the Permit Board will generally be for a specific site identified in the. 
application. For portable facilities which will be located only temporarily at a site or sites, the 
Permit Board may issue a statewide permit. 

It is the responsibility of the applicant/permittee to obtain all other approvals, permits, 
clearances, easements, agreements, etc., which may be required. 

The provisions of a permit are severable. If any provision of a permit, or the application of 
any provision of a permit to any circumstances, is challenged or held invalid, the validity of 
the remaining permit provisions and/or portions thereof or their application to other persons or 
sets of circumstances, shall not be affected thereby. 

In the event of a conflict between any of the requirements of these regulations and/or 
applicable requirements of any other regulation or law, the more stringent requirements shall 
be applied. 

D. GENERAL STANDARDS APPLICABLE TO ALL PERMITS 

A. Except as provided for in the -Air Emissions Operating Permit Regu1ations for the Purposes of TItle V 
of the Federal Clean Air Act- (APC-5-6), no permit shall be issued unless the applicant bas complied 
with applicable requirements of the Commission Air Emission Rejulations for the Prevention, 
Abatement, and Control of Air Contaminants (APC-S-I); the Commission Permit Regu1ations for the 
Construction and/or Operation of Air Emissions Equipment (APC-S-2) the Commission Regulations for 
the Prevention of Air Pollution Emergency Episodes (APC-S-3); the Commission Ambient Air Quality 
Standards (APC-S-4) except as provided for in Section VI.E. berein; the Commission Regulations for 
the Prevention of Significant Deterioration of Air Quality (APC-S-S), any amcndmenta to theac Rules. 
and Regulations, and additional relevant Rules aDd ReguJations promulgated by the Commission and/or 
Permit Board. 

B. General Provisions. 
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1. 

2. 

3. 

4. 

5. 

6. 

Any air emissions facility which holds a valid TItle V permit shall be deemed to be in 
compliance with the requirements regarding a State Permit to Operate contained in APC-S-2 
and State Law. 

Any air emissions facility required to obtain a TItle V permit shall apply for a State Permit to 
Operate in accordance with APC-S-2 to be issued for a term of either (I) twelve months from 
the effective startup da1e of the facility or (2) until the facility obtains its TItle V permit, 
whichever is earlier. 

The Permit Board may require a permittee to submit an application for a TItle V permit at ~ 
time the permittee becomes subject to TItle V. The Permit Board may require a permittee to 
submit a TItle V application even though the permittee has previously submitted an application 
for renewal of its State 0peratiDg Permit. 

When requested by the Permit Board, an applicant shall submit information to demonstrate it 
has the financial resources to comply with the terms and conditions of the permit. 

When requested by the Permit Board, an applicant shall submit information on the applicant's 
compliance history to provide reasonable assurance that it will comply with the terms and 
conditions of the permit. 

The knowing submittal of a permit application with fal; information may serve as the basis. 
for the Permit Board to void the permit issued pursuant thereto or subject the applicant to 
penalties for operating without a valid permit pursuant to State Law. 
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7. Acceptance by the Permit Board of a permit application does not constitute a waiver of the 
DEQ's right to assess appropriate penalties against the applicant pursuant to State Law for 
constructing or operating without a valid permit. 

8. The issuance of a permit does not release the permittee from liability for constructing or 
operating air emissions equipment in violation of any applicable statute, rule or regulation of 
state or federal environmental authorities. 

9. Applicants for all permits to construct or operate, or to renew a State Permit to Operate, sball 
specify in their application the air emission rate for each air pollutant subject to regulation 
under the Federal Act that can be reasonably expected to be emitted into the air as a result of 
operations from the facility. 

10. Eacb application must be signed by the applicant. If the applicant is a corporation, it must be 
signed by a corporate officer. If the applicant is a partnership, it must be signed by a partner 
with authority to bind the partnership. In the case of a governmental agency, the application 
must be signed by the facility manager or senior staff officer responsible for the iastallation' s 
or facility's environmental compliance. The signature of the applicant sbal1 constitute an 
agreement that the applicant assumes the responsibility for any alterations, additi0D8 or changes 
in operation that may be necessary to achieve and maintain compliance with all Applicable 
Rules and Regulations. 

11. The Permit Board may. in any permit, establish limitations and requirements on the emission 
of air pollutants and on other parameters of a facility to assmc that the requiJeme:nta of . 
ApplicabJe Rules and R.egulations are met subject to Miss. Code AnD.. 149-17·34(2) ad (3). 
Where the Permit Board does not establish limitations IIld requiJeme:nta in a permit, the permit 
shall provide that the rates of emissi0D8 and other operating conditions and parameten 
specified in the application shall be the applicable limitati0D8 and requirements. 

12. The Permit Board may. in any permit, establish requiJeme:nta for compliance testing by 
emissions sampling and analysis, for emissions and operation monitoring, and for reporting of 
the results from such testing and monitoring. The Permit Board shall consider factors in 
establishing such requirements as follows: 

(a> Applicable Rules and Regulations which address testing. monitoring, and reporting; 

(b) prior results of testing and monitoring at the facility; 

(c) the applicant's compliance history; 

(d) the size of the facility; 

(e) the cost of the testing. monitoring, reporting; and 

(f) the potential environmental impact of the facility. 

13. The Permit Board may, in any permit. subdivide the permit requiJeme:nta to facilitate their 
expression so as to adequately define, describe, and eacompass emissions--producing units. 
processes, and other portions of a facility subject to the requirema1ts. 

14. The Permit Board may. in any permit to construct, require the permittee to perform special 
environmental monitoring for the purpose of detecting. quantifying, and determining the impact 
of pollutants existing prior to the date the permittee begins to emit when., during the review of 
the application and the public participation process. questions arise, with regard to separate 
environmental impacts of pollution raised by the applicant or the Departmt.nt and which cannot 
be determined by available scientific data and scientific methods. The Permit Board may. in 
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any State Permit to Operate, require the permittee to perform special environmental monitorin. 
for the purpose of detecting, quantifying, and determining the impact of pollutants emitted b 
the permittee when such monitoring is necessary because traditional air quality monitoring 
techniques will not measure the quality of the environment nor the impact of the pollutants 
emitted into the environment. Such special monitoring may include. but is not limited to, 
parameters such as ambient concentration, deposition, bio-accumulation in flora and fauna, etc. 

15. No permit for the construction or relocation of equipment Which will cause the issuance of air 
contamjnants shall be issued when said equipment cannot comply with buffer zone 
requirements as follows: 

<a) All sources of air emissions must be at least ISO feet from the nearest residential or 
recreational area. 

(b) 

(c) 

(d) 

(e) 

(t) 

(g) 

All sources of air emissions at asphalt plants utilizing conventional technology for the 
control of air contaminants must be at least 1500 feet from the nearest residential, 
recreational or light commercial area. 

All sources of air emissions at asphalt plants utilizing best available technology for the 
control of air CODtaminants must be at least 600 feet from the nearest residential, 
recreational or light commercial area. 

Rendering plants or other similar operations which may cause objectionable odors 
must be at least 1500 feet from the nearest residential, recreational or light 
commercial area and be located in compliance with Miss. Code Ann. § 41-51-19. 

Notwithstanding (a) above, incinerators must be at least ISO feet from any dwelling 0IlIIIIa 
from any light commercial building Dot owned by the applicant. • 

Where buffer zone requirements cannot be met, the Permit Board will consider 
requests for exceptions to, or variances from, these requirements upon the applicant's 
submittal of sufficient proof that affected property owners within the subject buffer 
zone have had timely and sufficient notice of the proposed facility. Any comment!! 
received as a result of such notice shall be considered prior to action upon any request 
for exceptions to, or variances from, the buffer zone requirements. 

The Permit Board may establish buffer zone requirements for facilities not included in 
IS(a)-(t) considering factors including but not limited to, the type of emissions, the 
quantity of emissions, the physical characteristics of the facility (such as the location) 
and such other factors that the Permit Board deems appropriate to protect human 
health, welfare, or the enviroame:Dt. 

16. Each permit issued shall include the following: 

(a) 

(b) 

It shall not be a defense for a permittee in an enforcement action that it would have 
been necessary to halt or reduce the permitted activity in order to maintain compliance 
with the conditions of the permit unless halting or reducing activity would create an 
imminent and substantial endangerment threatening the public health and safety of the 
lives and property of the people of this state. 

The permit andlor any part thereof may be modified, revoked, reopened, and 
reissued. or tenninated for cause. Sufficient cause for a permit to be reopened shall. 
exist when an air emissions facility becomes subject to Title V. The filing of 
request by the permittee for a permit modification, revocation and reissuance, or 
termination, or of a notification of planned changes or anticipated noncompliance does 
not stay any permit condition. 
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(c) The permit does not convey any property rights of any sort, or any exclusive 
privilege. 

(d) The permittee shall furnish to the DEQ within a reasonable time any information the 
DEQ may request in writing to determine whether cause exists for modifying, 
revoking and reissuing, or terminating the permit or to determine compliance with the 
permit. Upon request, the permittee shall also furnish to the DEQ copies of records 
required to be k.ept by the permit or, for information claimed to be confidential, the 
permittee shall furnish such records to the DEQ along with a claim of confidentiality. 
The permittee may furnish such records directly to the Administrator along with a 
claim of confidentiality. 

c. Permit Suspension or Revocation 

D. 

After notice and opportunity for hearing, the Permit Board may modify, suspend or revoke in whole or 
in part any permit issued pursuant to these regulations for good cause shown including, but not limited 
to, the following: 

1. persistent violation of any of the terms or conditions of the permit; 

2. obtaining the permit by misrepresentation or failure to disclose fully all relevant facts; or 

3. a change in federal, state or local laws or regulations that require either a te.mporary or 
permanent reduction or elimination of previously authorized air emissions. 

Permit Modification Due to Modification in Facilities 

When a permittee who holds a State Permit to Operate files an application to modify its facilities, the 
Permit Board may consider the application as an application to construct and an application to modify 
the existing State Operating Permit to allow the operation of additiODal. facilities. The requirements for 
modification of the State Permit to Operate shall be the same as for issuance of a separate State Permit 
to Operate for the new or expanded air emissions. 

E. Modification of Permits Without Modification of Facilities 

The terms and conditions of a previously issued permit to construct or State Permit to Operate may, 
upon request of the permittee, be modified if the Permit Board finds that thOle terms and conditions are 
no longer necessary to insure compliance with all Applicable Rules and Regulations or that the 
modifications sought by the permittee result in operating conditions that are protective of human health 
and the CIlvironmeDt. 

m. Sf ANDARDS FOR GRANTING A STATE PERMIT TO OPERATE AN EXlSl'lNG FACB.lTY 

An existing facility that can adequately demonstrate, either by stack emissions data, by ICCeptable matbematical 
methods, by visible emissions evaluation. or by a combination of these methods, as cleacribed in Sections vn 
and vm, that emissions from the facility are in compliance with all Applicable Rules and Regulations and can 
also adequately demonstrate that the operation of their facility will not interfere with the attainment and 
maintenance of State and National Ambient Air Quality ~ will be granted a State Permit to Operate for 
five (5) years or a shorter period of time deemed appropriate by the Permit Boani provided requiremen.ts of 
Section n have also been met. 
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IV. APPLICATION FOR PERMIT TO CONSTRUCT AND STATE PERMIT TO OPERATE NEW. 
FACILITY 

A. All engineering plans and specifications required by DEQ must bear the signature. registration number. 
and seal of a professional engineer registered in the State of Mississippi. 

B. Failure to apply for a permit to construct and a State Permit to Operate a new facility or the premature 
start of construction without the written consent of the Permit Board shall constitute a violation of the 
State Law. All violators shall be subject to prosecution. 

c. Information Required. 

1. The Permit Board may require each application for a permit to construct a new facility be 
accompanied by two (2) complete sets of site drawings, construction drawings, design 
calculations and specifications. 

2. Upon request by the Permit Board, the applicant sball furnish any additional information 
necessuy to evaluate the design adequacy of the new facility. 

3. The Permit Board may require the applicant to predict the impact of emissions on air quality 
using air quality models as referenced in Section VI.B. herein. 

V. PUBLIC PARTICIPATION AND PUBLIC AVAILABILITY OF INFORMATION 

A. For any application for a Prevention of Significant Deterioration Permit to CcmstnIct. the DEQ will 
follow public information procedures specified in Commission Regulation APC-5-S, -Regulations for 
the Prevention of Significant Deterioration of Air Quality-, aDd any other Applicable Rules aDd • 
Regulations set forth herein. 

B. For any application for a TItle V Permit to Operate, the DEQ will follow public information procedures 
specified in Commission Regulation APC-s-6, -Air Emissions Operating Permit Regulations For The 
Purposes Of TItle V Of The Federal Clean Air Act- . 

C. For any application for a permit to construct a new moderate stationuy soun::e, a moderate 
modification, or a new major stationary source impacting a DODattaiDJDCnl area as defined in 
Section VI.E., the DEQ will provide opportunity for public COJDDJmt on information submitted by the 
owner and operator. The public information will include the DEQ's analysis of the effect of 
construction or modification on ambient air quality, including the DEQ's recommendation for permit 

D. 
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issuance or denial and shall include, as a minimum the following: . 

1. aVailability for public inspection in at least one location in the area affected of the information 
submitted by the owner or operator aDd of DEQ's analysis of the effect on air quality; 

2. a 3O-day period for submittal of public COIIlIIlalt; aDd 

3. a notice. by prominent advertisement in the area affected,. of the location of the source 
information and analysis. 

A copy of the notice will be sent to the Administrator of EPA through Region IV, aDd to all other State 
and local air pollution control agencies having jurisdiction in the region in which such new or modified 
installation will be located. A permit to construct issued pursuant to this paragraph is federally 

enforceable. ... 

For any application for a State Permit to ~ a synthetic minor source, including an application for 
renewal of the State Permit to Operate a synthetic minor soun::e, the DEQ will provide opportunity for 
public comment on information submitted by the owner or operator. The public information will 
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include the application submitted, the DEQ's recommendation for permit issuance or denial (including 
the draft permit) and shall include, as a minimum. the following: 

I. availability for public inspection in at least one location in the area affected of the information 
submitted by the owner or operator and of DEQ's recommendation and the draft permit; 

2. a 30-day period for submittal of public comment; and 

3. a notice. by prominent advertisement in the area affected, of the location of the source 
information. 

A copy of the notice will be sent to the Administrator of EPA through Region IV, and to all other State 
and local air pollution control agencies baving jurisdiction in the region in which the source is or will 
be located. A State Permit to Operate issued to a synthetic minor source is federally enforceable. 

E. For any request for coverage under a general permit to construct a moderate source or uioderate 
modification. the public information procedures described in C. above will be followed except that the 
public information will also include the request for coverage. A general permit to construct which 
covers a moderate source or moderate modification is federally enforceable. 

F. For any request for coverage under a general permit to operate a synthetic minor source, the public 
information procedures described in D. above will be followed except that the public information will 
also include the request for coverage. A general permit to operate which covers a synthetic minor 
source is federally enforceable. 

G . In addition to A. through F. above, the Permit Board may provide notice to the public and provide 
opportunity for public comment on any application for a CODStruction permit or State Operating PermiL 

H. ·In addition to public hearings on PSD permits, as provided for in Commission Regulation APC-S-S, 
"Regulations for the Prevention of Significant Deterioration of Air Qualityw, the Permit Board may 
hold a public hearing on any application for a construction permit or Slate Operating Permit if it 
determines that there is sufficient interest in the application. 

VI. APPLICA nON REVIEW 

A. Standards for Approving an Application for a Permit to Construct and a State Permit to Operate a New 
Facility. 
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1. A new facility shall be designed and constructed so as to operate without causing a violation of 
any Applicable Rules and Regulations. 

2. A new facility shall be designed and constructed so as to operate without interfering with the 
attainment and maintenance of State and National Ambient Air Quality Standards. 

3. A new facility shall be designed and constructed so as to operate such that the emission of air 
toxies does not result in an ambient CODCaltraUon sufficient to adversely affect human health 
and well-being or unreasonably and adversely affect plant or animal life beyond the facility 
boundaries. 

(a) The Permit Board may require the applicant to provide data neces&aIY to evaluate the 
impacts of air toxies, including the predicted emission rates and ambient 
concentrations, when it deems necessary, considering factors that follow: 

( 1) the types of air toxies involved; 

(2) the quantity of emissions involved; 
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(3) 

(4) 

the physical characteristies of the facility (such as the location, size, etc.); 

the anticipated human health effects; • 
(S) the weight of scientific data supporting the health effects associated with the 

air toxics; 

(6) the level of air pollution control equipment employed; and 

(7) such other factors as the Permit Board deems appropriate. 

(b) When an air toxies evaluation is required by the Permit Board, the evaluation shall 
consider: 

(c) 

(1) an analysis of the chronic human health risks associated with the air toxies 
including the lifetime excess cancer risks to the most exposed individual from 
air toxies which are known, probable, or possible human carcinogens 
calculated or determined using appropriate pathways of exposure; 

(2) an analysis of the acute human health effects asaociated with the air toxies 
utilizing the most current health-eff'ects data pub1iabed by EPA and/or 
recognized public health institutions or, in its absence, other extrapolalive 
acute health-effects data; and 

(3) where applicable, an analysis of the impIcts aud effects of the air toxies on 
plant and/or animal life beyond the boundaries of the Ipplicant's property. • 

The carcinogenic risk analysis shall be considered to have satisfied applicable 
requirements of this regulation and Regulation APC-S-l when the lifetime excea 
cancer risk to the most exposed individual outside the property bounduy is 
determined to be less than 1 X 1~. When the excess cancer risk is determinCd to be 
greater than 1 x 1~ but less than 1 x 104, the Permit Board may either: 

(1) require the applicant to demonstrate that, notwithstanding the calculated risks, 
public health is not threataled by the proposed emissions of air toxics; or 

(2) establish permit conditions to limit or prohibit the emissions of air toxies. 

When this excess cancer risk is calculated or determined to be greater than 
1 x 104, the applicant must demonstrate that, notwithstanding the calculated 
risks, public health is not tbreatened by the proposed emissions of air toxies. 

4. The construction of a new facility shall be performed in such a manner so as to reduce fugitive 
dust emission from construction activities to a minimum. 

S. Upon certification of construction in accordance with Section VI. D. hereof, the State Permit 
to Operate issued hereunder shall be effective. 

(a) The State Permit to Operate may, in the discretion of the Permit Board, contain 
requirements that the permittee establish by emissions data, test results, or reports that 
the facility can achieve and maintain the emission standards set forth in the permit to 
construct and, through the operation of said 1Bcility, will not interfere with the. 
attainment and maintenance of State and National Ambient Air Quality Standards tJlenI 
in effect. 
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(b) Failure to establish that the facility can achieve and maintain the emission standards 
set forth in the permit to construct subjects the permittee to potential prosecution and 
penalty for operating in violation of its permit. 

6. An application for a permit to modify or reconstruct a facility shall be treated as an application 
to construct and operate a new facility and must comply with all applicable standards. 

B. Air Quality ModeJs 

1. All estimates of ambient concentrations of air pollutants shall be based on the applicable air 
quality models. data bases. and other requirements specified in the wGuideline on Air Quality 
Models (Revised)- (1986), Supplement A (1987) and Supplement B (1993) which are 
incorporated herein and adopted by reference. 

2. Where an air quality impact model specified in the -Guideline on Air Quality Models 
(Revised)- (1986), Supplement A (1987) and Supplement B (1993) is inappropriate, the model 
may be modified or another model substituted. Such a modification or substitution of a model 
may be made on a case-by-case basis or, where appropriate, on a generic basis. Written 
approval of the DEQ and the Administrator of EPA must be obtained for any modification or 
substitution. In addition, use of a modified or substituted model shall be subject to public 
notice and opportunity for public comment. 

C. Cancellation of Permit to Construct a New Facility. 

1. 

2. 

The permit to construct will expire if construction does not begin within eighteen (18) months 
from the date of issuance or if construction is suspended for eighteen (18) months or more. 

The Permit Board may extend the permit to construct for such additional time it deems 
appropriate if, at the time of the extension request, the applicant can demonstrate it meets all 
requirements necess&Jy to issue a new permit to construct. 

D. Certification of Construction. 

1. Upon the completion of construction or installation of an approved facility, the applicant shall 
notify the Permit Board that construction or inldaIJation was performed in accordance with the 
approved plans and specifications on file with the Permit Board. The previously issued State 
Permit to Operate shall become effective upon receipt of this notification by the DEQ. 

2. The Permit Board shall be promptly notified in writing of any change in construction from. the 
previously approved plans and specifications or permit. If the Permit Board determines the 
changes are substantial, it may require the submission of a new application to construct with 
Was built- plans and specifications. Notwithstanding any provision herein to the contraIy, the 
acceptance of an -as builtW application shall not constitute a waiver of the right to seek 
compliance peualties pursuant to State lAw. 

E. Additional Requirements for a Construction Permit or a State Openting Permit for a New Facility 
Significantly Impacting an Area in which a National Ambient Air Quality Standard is being exceeded or 
will be exceeded. 
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1. Definitions: 

(a) -Offset Policy. - The Offset Policy is the Emission Offset Interpretive Ruling adopted 
by EPA in (or to be printed in) 40 C.F.R. Part 51, Appendix S, and any subsequent 
amendments thereto as of April2S, 1988. A copy of such ruling is attached hereto 
and is incorporated herein and adopted by reference as Regulations of the Commission 
except as follows: 
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i. 

11. 

Notwithstanding Appendix S, the requirements for Of&ets and loWest. 
Achievable Emission Rate will apply to all major stationary sources and 
major modifications which have a significant impact on nonattainment of the 
applicable ambient air quality standard. 

The source types specified in Section IV.B. of Appendix S of 
40 CFR Part 5 I will not be excepted from any conditions of the Offset Policy 
or any of the requirements contained herein. 

All terms in Section VI. E. shall have the same defiDitions as those contained 
in the Offset Policy including the term "major stationary source" which is 
defined differently for purposes of this paragraph than throughout the 
remainder of Regulation APC-S-Z. 

(b) "Nonattainment area." A geographical area of the state in which a violation of a 
National Ambient Air Quality Standard is occurring and which has been designated by 
the Commission or EPA as nonattainment with respect to that standard. 

(c) " Nonattainment Area Implementation Plan." A revision to the Commission's 
Implementation Plan for the Control of Air Pollution, such revision having been 
adopted by the Commission aad approved by the U.S. Environmental Protection 
Agency pursuant to the Federal Act, for the purpose of attainment and maintenance of 
the applicable National Ambient Air Quality Standard in a nonattainment area. 

(d) "Reasonable Further Progress Schedule." An incremental reduction in total emissions 
of the applicable air pollutant allowed in order to provide for the attainment of the • 
applicable National Ambient Air Quality Standard by the applicable statutory 
deadlines. 

(e) ·Significance Levels." Concentrations of pollutants against which air quality 
contributions of a facility are compared to determine whether the facility significantly 
impacts air quality in an area. The levels are as follows: 

S02 1.0 "gluT, annual average; 5'"glrd, 24-hour average; 2S "gluT, 3-hour 
average 

PM10 1.0 "gluT, annual average; S "gird, 24-hour average 

N02 1.0 "gird, annual average 

CO 0.5 mglm3, 8-hour average; Z.O mg/m', I-hour average 

(f) "Significant impact." Air quality impact which exceeds the significance level. 

2. A new facility which is a major statimwy source or major modification for the pollutant which 
contributes to violations of the National Ambient Air Quality Standard for which the area is 
nonattainment and which locates in or significantly impacts a nOD8ttainment area must also 
meet the following requirements before a construction permit or a State Operating Permit is 
issued: 

Ca) 

(b) 

The facility must meet the lowest achievable emission rate for the applicable air 
pollutant. .. • 

When the applicable Nonattainment Area Implementation Plan contains a Reasonable 
Further Progress Schedule, the Permit Board must determine that, by the time the 
facility is to commence operation, total combined allowable emissions of the 
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3. 

(c) 

(d) 

(e) 

applicable air pollutant from existing sources in the area, the proposed new facility, 
and all other new facilities in the area shall be no greater than the total allowable 
emissions for the nonattainment area which represents reasonable further progress for 
attaining the standard as defined in the applicable Nooattajnment Area Implementation 
Plan Reasonable Further Progress Schedule. 

The owner or operator of the proposed Dew facility must demonstrate that all major 
stationary sources which are owned or operated by such person (or by any entity 
controlled by. or under common control with such person) in the state are subject to 
emission limitations and are in compliance, or on a schedule for compliance, with all 
applicable emission limitations contained in any Applicable Rules and Regulations. 

Exceptions will be made to the inclusion of fugitive emissions in the determination of 
whether a new facility js a major stationary source or major modification to the extent 
that those exceptions are made in the Offset Policy. 

At such time that a particular source or modification becomes a major stationary 
source or major modification solely by virtue of a relaxation in an enforceable 
limitation on the capacity of the source or modification otherwise to emit a pollutant, 
the requirements of these Regulations sball apply to the source or modification as 
though construction bad oot yet commenced. 

(f) When the Reasonable Further Progress Schedule in an applicable Nonl""ioment Area 
Implementation Plan is determined to have become inappliCible due to consumption of 
aU available growth allowance under such Schedule. the facility must meet the 
conditions of Section VI.E.3. below . 

A new facility which proposes to locate in or near an area where an air quality standard is 
being or will be exceeded but for which no DODattaimnent area implementation plan has been 
adopted shall be subject to the following: 

(a) The facility shall be subject to the Offset Policy if: 

(i) The facility is a major stationary source or major modification for the 
pollutant for which the standard is or will be exceeded; and 

(ii) The facility is within or bas significant impact in the area where the standard 
is or will be exceeded. 

(b) In addition to the requirements of the Offset Policy. the facility shall not be granted a 
conatruction permit or a State Operating Permit unleaa the owner or operator 
demonstrates that: 

(i) emissions reductions to offset the new facility emissions will compensate for 
the adverse ambient impact caused by the new facility; and 

(ii) the emissions reductions have been achieved . 

. 4. The granting of a Permit shall not relieve the source of the responsibility to comply with other 
applicable requirements of this Regulation or with any other applicable Regulation or Law . 

vu. COMPLIANCE TESfING 

A. 
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Where compliance testing is required in any permit it shall be performed as provided herein. 
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Requirements. • 1. The emissions sampling and analysis will be performed in accordance with EPA Test Methods 
and with any continuous emission monitoring requirements, if applicable, unless otherwise 
approved by the Permit Board and the EPA. The Permit Board may establish an appropriate 
method for deviation from a test method. 

2. In the event there is no applicable EPA Test Method or method required by Applicable Rules 
and Regulations, the Permit Board may specify an appropriate test method, taking into 
consideration any test methodology proposed by the applicant. 

3. The results of the emissions sampling and analysis shall be expressed both in units consistent 
with the emission standards as set forth in any Applicable Rules and Regulations and in units 
of mass per time. 

4. Compliance testing will be performed at the expense of the applicant. 

s. The Permit Board may monitor compliance tests and perform compliance tests. Proper 
notification of compliance tests shall be provided to the Permit Board in accordance with 
Applicable Rules and Regulations or as specified in the applicable permit. 

6. A facility which emits or causes to be emitted matter other than through a stack or a defined 
outlet of an air cleaning device may be classified inadequate in regard to control equipmem. 
Facilities which comply with emission standards which specifically address and include fugitive 
emissions shall be presumed adequate provided all other Applicable Rules and Regulations are 
complied with. • 

7. The emissions sampling and analysis report shall include but not be limited to the following: 

(a) detailed description of testing procedures; 

(b) sample calculation; 

(c) results; and 

(d) comparison of results to all Applicable Rules and RCguIations and to emission 
limitations in the permiL 

8. Unless otherwise specified in Applicable Rules and Regulations or by a condition of a permit 
issued by the Permit Board, compliance testing must be performed when the facility is 
operating at capacity and is otherwise operating normally. In the event that a demonstration of 
compliance by testing is performed at less than capacity, the Permit Board may modify the 
permit to limit capacity of the facility to the rate at which compliance was demonstrated if the 
Permit Board determines the rate was not represeatative of the normal operation of the facility 
or compliance with Applicable Rules and Regulations was not demonstrated. In the event that , 
the facility is not operating or being operated normally during a demonstration of compliance 
by testing, the results of such testing will not be accepted by the Permit Board as 
representative of normal operation and will be considered inadequate. 

Compliance testing will be required of all facilities for which there is an applicable New Source 
Performance Standard or National Emission Standard for Hazardeus Air Pollutants in accordance widJA 
the methods and time frames allowed by the applicable standard codified at 40 CPR Parts 60, 61, ~ 
63 and the Federal Act. 

8-40 



• 

• 

• 

vm. EMISSIONS EVALUATION REPORT 

Where emissions evaluation reporting is required in any permit. acceptable mathematical methods to 
demonstrate control adequacy shall include but not be limited to the following: 

A. an emission inventory including: 

1. location and description of control equipment at each point source; 

2. determination of all possible pollutants at each point source (characteristics, conditions, particle 
size distribution, etc.); 

3. listing of all stack parameters at each point of emission, and 

4. detailed description of input material (e.g., percent sulfur content. percent moisture, average 
BTU heating value, input rate, etc.); and 

B. a detailed engineering report including: 

1. sufficient calculations to demonstrate uncontrolled emissions; 

2. sufficient calculations to support Of show design efficiency of control equipment; 

3. sufficient calculations to demonstrate controlled emissions; and 

4. comparison of calculated controlled emissions with the applicable emission staDdards .. set 

forth in Regulation APC-S-1. 

IX. PROCEDURES FOR RENEWAL OF STATE PERMIT TO OPERATE 

A. A State Permit to Operate shaIl expire five (5) years from the effective date of said permit or within 
any shOrtef period of time deemed appropriate by the Permit Board and stated in the State Permit to 
Operate when issued. 

B. Not less than one hundred and eighty (ISO) days prior to the expiration date of the State Permit to 
Operate, the applicant sball make application for renewal of a State Permit to Operate if the applicant 
desires to continue operation of that facility. If the applicant submits a timely and complete application 
pursuant to this paragraph and the Permit Board, through no fault of the applicant, fails to act on the 
application on or before the expiration date of the exU¢ing permit. the applicant sbIll continue to 
operate the facility under the terms and conditions of the expired permit which sbIll remain in effect 
until fiDaI action on the application is taken by the Permit Board. 

C. The application for renewal of a State Permit to Operate shaIl be substantiated with current emissions 
data. test results or reports, or other data as deemed necessary. 

X. STANDARDS FOR RENEWAL OF STATE PERMIT TO OPERATE 

A facility shall be reissued a State Permit to Operate for five (5) years or a shorter period of time deemed 
appropriate by the Permit Board provided it can adequately demonstrate either by stack emissions data, or by 
acceptable mathematical methods, Of by visible emissions evaluation, or by a combination of these methods as 
follows: 

A. 

Pe,_Spe.GLP 
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the emissions from said facility are in compliance with the emission limitations as set forth in its 
previously issued permit to construct and with any then existing Applicable Rules and Regulations; 
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c. 

that the operation of said facility is not interfering with the maintenance of State and National Ambient. 
Air Quality Standards; and 

all provisions of Sections LB. and IT. of this Regulation have been met. 

XI. REPOR1JNG & RECORDKEEPING 

A. The Permit Board may require in any permit the installation of sampling ports with safe access and the 
installation, maintenance and use of monitoring equipment. 

B. The Permit Board may require in any permit the maintenance of records relating to the operation of air 
contamination sources, and any authorized representatives of the Commission may examine and copy 
any such records pertaining to the operation of such air contaminant source. Copies of such records 
shall be submitted to the Permit Board as required by Applicable Rules & Regulations or the permit or 
upon request. 

xu. EMISSION REDUCTION SCHEDULE 

A. In accordance with Commission Regulation APC-S-3, it is the responsibility of each and every facility 
with actual emissions in excess of 0.25 tons per day of total air contaminants, and other significant 
sources, to have a Commission-approved emissions reduction schedule which sball set forth preplanned 
abatement strategies in the event of an emergency episode. 

B. Required Information. 

1. The emissions reduction schedule must have three (3) stages of reduction procedures: (1) alert 
level reduction; (2) warning level reduction; and (3) emergency level reduction. • 

2. Each level of reduction procedures must show the type and source of air contaminants, the 
amount of reduction of contaminants, the time required to reduce, and the manner in which 
reduction will be achieved. 

C. The emissions reduction schedule shall be subject to review and approval by the Commission. 

D. An unacceptable emissions reduction schedule shall be returned to the applicant along with the 
Commission's reasons for denial. 

E. The applicant sball have not more thaD thirty (30) days to ameod a disapproved emissions reduction 
schedule to conform with the emission reduction staDduda as _ forth by the Commission. 

F. Any person aggrieved by the requirements to ameod an emissions reduction schedule shall be entitled to 
a hearing. 

G. Should an applicant fail to submit an emissions reduction schedule within the allowable time period or 
fail to submit an amended preplanned strategy, the Commission will establish or revise said plan to 
cause it to meet the standards as set forth by the Commission. 

H. Such established or revised preplanned strategies will thereafter be the preplanned strategies which the 
applicant will put into effect upon the issuance of an appropriate order by the Commission. 

xm. EXCLUSIONS, VARIANCES, AND GENERAL PERMITS 

A. 

Par.Spe.GLP 
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- • Institutions of higher learning, federal facilities or affiliated state agencies engaged in research and 
development may be granted variances from and/or exemptions to certain specific sections of this 
Regulation (APC-S-2) (except for the requirement to obtain a permit) for the development, testing or 
demonstration of experimental facilities, operations or contrivances that emit or cause the emission of 
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air contaminants. provided formal written request is made to the Commission with sufficient data to 
support the experimental characteristics of said facility. operation or contrivance. The variances and/or 
exemptions granted pursuant to this section may not include major stationary SOtm::e8. moderate 
stationary sources, major modifications. or moderate modifications. 

General Permits. The Permit Board may issue general permits to construct and general permits to 
operate as described below to classes of articles. machines, equipment, or other contrivances. A 
general permit shan be issued for a period of time not to exceed five yeatS. 

1. The Permit Board may issue a general permit for facilities which, in the judgement of the 
Permit Board, cannot by their nature and design have emissions of any pollutants in sufficient 
quantity to cause individual impact on air quality. Coverage under a general permit issued in 
this manner will be automatic and will not requite the submittal of an application or other 
request to secure coverage. Section XIn.B.l. is not applicable to general permits to construct 
moderate sources, general permits to construct moderate modifications, general permits to 
operate a synthetic minor source, or TItle V Permits. 

2. The Permit Board may issue a general permit for facilities which, in the judgement of the 
Permit Board, may have emissions in sufficient quantity to cause individual impact on air 
quality but which are minor. Coverage under a general permit isaued. in tbis IDIDDa' will be 
determined by the staff pursuant to review of a request for general. permit coverage &om • 
facility seeking such coverage. A request for geaeral permit coverage must contain the 
following: 

(a> the name and address of the 0WIIer' and operator. 

(b) the address or description of the physiea11ocadon to the facility, 

(c> a description of the facility, and 

(d) a certification that all Applicable Rules and Regulations will be complied with in the 
operation of the facility. 

3. The Permit Board may deny coverage under & general permit to any facility and requite the 
facility to obtain an individual permit. 

4. The Permit Board may revoke aadlor modify a general permit or coverage under • general 
permit. 

S. The granting of coverage under a geural permit does not imply or e:qnas exclusion &om the 
requi.remen18 of any emission-limiting regubdion. 

6. Facilities which will be required to obtain coverage under a general permit to operate as a 
n::suJ.t of the deletion of the Air Emissions Permit Exclusion I.lst (originally referenced in 
Section XIn.A. > shall not be required to submit a request for general permit coverage until six 
months following the date the geural permit to operate is issued. 

7. Facilities which will be required to obtain a State Permit to Operate as a n::suJ.t of the deletion 
of the Air Emissions Permit Exclusion List (originally referenced in Section xm.A.) shall not 
be required to submit an application for such permit until six months following the date the 
Department decides that a general permit to operate will not be issued to cover the class of 
facilities to which the facility belongs. ..... 
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XIV. PERMIT TRANSFER • 

A. "Transfer" shall mean any sale, conveyance, or assipment of the rights held by the applicant in any 
permit issued pursuant to these Regulations. Any cbaDge of more than SO percent of the equity 
ownership of the permit holder over a sustained period which results in a new majority owner shall 
constitute a transfer. A new majority owner for purposes of this provision sball be an individual, 
partnership, company, or group of affiliated companies. 

B. A permit issued pursuant to these Regulations shall not be transferred except upon approval of the 
Permit Board. 

c. When requested by the Permit Board, an applicant for transfer approval shall submit information to 

demonstrate that it bas the financial rciources, operatiooal expertise and environmental compliance 
history over the last five years to insure compliance with the terms and conditions of the permit to be 
transferred except where this conflicts with State Law. 

D. The application for approval of the transfer may be combined with an early application for permit 
renewal. 

XV. SEVERABR.ITY 

If any provision. section. subsection, seoteuce, clause or phrase of any of these replationa. or the application of 
same to any person or set of circumstances is for any reason challenged or held to be invalid or void. the 
validity of the remaining regulations andJor portions thereof or their application to other penona or seta of 
circumstances shall not be affected thereby. 
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AMBIENT AIR QUALITY STANDARDS 

STATE OF MISSISSIPPI 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL QUALITY 

OFFICE OF POLLUTION CONTROL 

8-45 

P. O. Box 10385 
Jackson, Mississippi 39289-0385 

REGULATION APC-S-4 
Amended June 22, 1988 



MISSISSIPPI COMMISSION ON ENVIRONMENTAL QUALITY 

AMBIENT AIR QUALITY STANDARDS 

APC..s-4 

Amended June 11, 1988 

Except for odor and total suspended particulates, as covered below. the ambient air quality standards for Mississippi shall 
be the Primary and Secondary National Ambient Air Quality Standards as duly promulgated by the U.S. Environmental 
Protectioo Agency in (or to be printed in) 40 CFR Part SO, pursuant to the Federal Clean Air Act, as amended. All such 
standards promUlgated by the U.S. Environmental Protection Agency as of June 22, 1988. are hereby adopted and 
incorporated herein by the Commission by reference as the official ambient air quality standards of the S rare of Mississippi 
and shall hereafter be enforceable as such (except that the word •• AdministralOf" in said standards shall be replaced by the 
words "Executive Director" and the word "Agency" in said standards shall be replaced by the word "Department'j. 

There shall be no odorous substances in tbe ambient air in concentrations sufficient to adversely and unreasonably: (1) affect 
human health and well-being: (2) interfere with the use or enjoyment of property; or (3) affect plant or animal life. In 
detenniningthatconcentrations of such substances in the ambient air are adversely and unreasonably affecting human well­
being or the useorenjoymemof property orplantor animal life. the factorS 10 be considered by the Commission will include. 
without limiting the generality of the foregoing. the number of complaints or petitioners alleging that such a condition exists. 
the frequency of occurrence of such substances in the ambient air as confmned by the Depanmenl of Environmental Quality 
staff, and the land use of the affected area. 

• 

The Mississippi ambient air quality standard for particulate matter, as measured by the EPA Reference Method for lOW • 
suspended particulates or by an equivalent method. is ISO micrograms per cubic meter maximum 24-nour concentration 
not to be exceeded more than once per year. 

• 
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STATE OF MISSISSIPPI 
DEPT. OF ENVIRONMENTAL QUALITY 

OFFICE OF POLLUTION CONTROL 
P.O. BOX 10385 

JACKSON, MS 39289-0385 
(601) 961-5171 

APPLICATION FOR 
AIR POLLUTION CONTROL PERMIT 
TO CONSTRUCT AND/OR OPERATE 

AIR E:MISSIONS EQUIPMENT 

TYPE OF PERMIT 

New Source --
Modification --

__ Renewal of Operating Permit 
__ Existing Source Operating Permit 

• Nrume _______ ~-----------------------
Location: City __ ~ __________ County 
Facility No. (if known)f-___________________ _ 

Pe,_Spe.GLP 
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APP-NEW.l 
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2. 

3. 

4. 

S. 

6. 

7. 
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APPLICATION FOR PERMIT TO CONSTRUCT • AND/OR OPERATE AIR EMISSIONS EQUIPMENT 
GENERAL FORM 

Name, Address & Contact for the Owner/Applicant 

A. Name 

B. Mailing Address 

1. Street Address or P.O. Box 
2. City 3. Slate 
4. Zip Code S. Telephone No. ( ) 

C. Contact 

1. Name 2. TItle 

Name, Address, Location and Contact for the Facility 

A. Name 

B. Mailing Address 

l. Street Address or P.O. Box • 2. City 3. Slate 
4. Zip Code S. Telephone No. ( ) 

C. Site Location 

l. Street 
2. City 3. County 
4. State S. Zip Code 
6. Telephone No. ( ) 

Note: If the facility is located outside the City limits, please attach a sketch or description 
showing the approximate location to this application. 

D. Contact 

l. Name 2. TItle 

SIC Code 

Number of Employees 

Principal Process(es} 

Principal Product(s} and maximum amount produced pet' day 

Principal Raw Materials and maximum amount co~ pet' day • 
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8. Operating Schedule 

A. Specify maximum hours per day the operation will occur: 

JJ. Specify maximum days per week: the operation will occur: 

C. Specify maximum weeks per year the openWoo will occur: 

D. Specify the months the openWoa. will occur. 

9. Only if this application is for Operating Permit renewal, bas the facility been modified. in my way 
(mcluding production rate, fuel. aodIor raw material cbaoge.s) during period. coveted by the Operating 
Permit? __ Yes _No If yes, give year(s) in which modifica.tioo(.) occum:d. _ explain. 

10. If after August 7, 1m. provide the date coostructioa. commenced. 

1 L If after August 7. 1m, provide the date openation began.. 

12. Please list the dates of any modificatioa.s or emissioa.s increases since August 7, 1m . 

13. EACH APPUCA1l0N MUsr BE SIGNED BY nm APPliCANT. 

If the applicant is a corporatioa., it must be signed by a corporate offic::et as defined. in ReguLt.tion 
APC-5-2. If the applicant is a partnership. it must be sigmd by a partaer with authority to bind the 
partnership. In the ease of a goVC11l.IDeDtal agency. the applicatioa. must be signed by the facility 
manager or senior staff officer responsible for the installation's or facility's envirollJDeDtal compliance. 

1 cutify drat I am fami1i4r with rite information contained in rite appUcation 0I1d drat to the ~ of my 
browledge and bai4 suds itifomtalion is 11W, compku!. and GCCII1't1U, and tMl. QSan appropril:zu 
TqJresenklti.w of the applia:»1t. my sig1ll1lU1'e sMll c:on.sti.tuu an ag1'f!t!lflDlt that the appUa:w Q.SSl.IIMS 

the responsibility fOT any alterali.on.s. addit:ion.s or Changes in operation tMl may be necessary to 
achieve and maintain compli4n« ""!Jlh all appUcobk Ruks and Regulmions. 

Printed Name of Person Signing ntle 

Date Application Signed Signature of AppGcant 

PLEASE COMPI...EI'E 1lIE FOLLOWING PAGES WHERE APPliCABLE 
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GENERAL INFORMATION & INSTRUCTIONS 

1) The application is designed to obtain information to allow evaluation of a number of 

different types of air emission facilities. If the space provided in the application is not 

adequate or does not fit your air emissions equipment,. you may use a separate sheet(s) 

to provide the necessary information. 

2) Permits will be valid only for those operations, pollutants, and pollutant emission rates 

identified in the application. As a minimum, the application must identify the following: 

A. All operations or equipment having air emissioDS. For each, specify the maximum 

schedule, the maximum operating rate and the expected operating rate, if different 

form the maximum. 

B. Emission rates (in units of the applicable emission standard as well as 1bsIbr and 

tons/year) for each air pollutant subject to regulation under the Federal Act that can 

be reasonably eXpected to be emitted from each independent emission point. The 

following emission rates shall be provided in the EMISSIONS SUMMARY 

SECTION: 

1. Potential Uncontrolled Emissions - this emission rate is dermed in Regulation 

APC-S-2, amended December 9, 1993. 

2. Proposed Emission Rate - the maximum emission rate at which the applicant 

proposes to operate the emission point. 

EMISSION RATE CALCULATIONS MUST BE PROVIDED. 

C. The exhaust or stack parameters for each emission source (height, velocity, 

• 

• 

diameter, and temperature) shall be provided in the EMISSIONS SUMMARY • 

Per_Spe.GLP 
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SECTION. 
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APPUCATION FOR AIR POLLUI'lON CONTROL PERMIT 

ADDmONAL INFORMATION REQUIRED FOR MODIF1CATIONS, 

EXISTING SOURCE OPERATING PEIlMlTS, 

AND/OR APPROVAL TO CONSI'Rucr 

The following additional information must be submitted in duplicate. Failure to submit any of the 

additional information or to conform to the instructions.miI result in initial rejection of the application. 

1) Design Calculations and Specifications - all data and calculations used in selecting or designing 

process and control equipment. 

2) Site Drawings - the drawing(s) or sketch(es) must be to scale and show at least the following: 

Pe,_Spe.GLP 
mlv.ll.94 

A. The property involved with dimensions, clearly defining restricted entry boundaries and, 

if different, the total property boundaries. 

B. Location and identification of all existing andIor proposed. buildings, structures, andIor 

equipment, including points of discharge of air contaminants to the atmospbere, drawn to 

scale and in proper orientation. 

C. The dimensions (length, width) of all buildings, structures, andlor equipment, including 

emission points. 

D. The elevation of all buildings, structures, andlor equipment, including emission points, -
showing heights, grade baseline, and grade baseline height above mean. sea level. 

E. Primary compass direction indicator. 
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F. Location of streets and all adjacent properties. Show location of all buildings outside the 

property that are within 150 feet of the equipment involved in the application. Identify all 

such buildings (as a residence, apartment, warehouse, etc.), specifying number of stories 

or approximate height, and indicate the prevailing wind direction. 

3) Construction Drawings (See Note Below) - an assembly drawing, dimensioned and to scale, in 

as many sections as are needed to show clearly the design and operation of the equipment and 

the means by which air contaminants are controlled. The following must be shown: 

4) 

A. Size and shape of equipment. Show exterior and interior dimensions and features. 

B. Locations, sizes, and shape details of all features which may affect the production, 

collection, conveying or control of air contaminants of any kind; location, size and shape 

details concerning all materials handling equipment. 

NOTE: Structural design calculations and details are not required. 

Description of Process and Control Equipment - a written description of each process to be 

carried out in the facility and the function of the equipment used in the process. The descriptions 

must be complete and particular attention must be given to explaining all stages in the process 

where the discharge of any materials might contribute in any way to air pollution. Control 

procedures must be described in sufficient detail to show the extent of control of air contaminants 

anticipated in the design, specifying the expected efficiencies of the capture systems and the 

control devices. All obtainable data must be supplied concerning the nature, volumes, particle 

size, weights, chemical composition and concentrations of all types of air contaminants. 

5) Block: Flow Diagram - a drawing showing the steps of the process and the flow of materials 

through the process and any control devices. 

Additional infonnation may be required as is necessaIY to evaluate the design adequacy of the facility or 

to comply with the requirements of the Prevention of Significant Deterioration (PSD) regulations . 

ALL ENGINEERING PLANS AND SPECIFICATIONS MUST BEAR THE SIGNATURE, 

REGISTRA nON NUMBER, AND SEAL OF A PROEESSIONAL ENGINEER REGISTERED IN THE 

STATE OF MISSISSIPPI. 
Per_Spa.GLP 
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Reference Stack Inside 
Number Height Exit 01 •. 

(feet) (feet) 

• 

APr·NEW.? 

• 
EMISSIONS SUMMARY SECTION 

PART I 

STACK PARAMETERS 

Exit Gas Exit Gas Exit Gas 
Velocity Volume (adm) Temperature 
(ftlaec) (oP) 

• 

Moisture U.T.M. Coordinates 
Content(%) Zone --

East North 



EMISSIONS SUMMARY SECTION 
PARTn 

Reference Pollutant PROPOSED EMISSION RATE POTENTIAL 
Number UNCONTROllED 

-

(1) 

(2) 

P .. r_Spe.GLP 
rnIv.ll.94 

EMISSIONS 

See Footnote (1) (lbslhr) (TPY) (lbslbr) (TPY) 

I 

Provide emission rate in units of applicable emission standard, e.g., lblMMB1U, gr/dscf at 12 % COl> etc. 
This may not apply to every emission point or every pollutant from an. emission point. 

Please provide the total emissions from the facility by pollutanL 
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CAS NO. 

15010 

60355 

75058 

98862 

53963 

107028 

19061 

79107 

107131 

107051 

92611 

62533 

90040 

7440360 

7440382 

1332214 

11432 

92875 

APP-NEW.9 
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~ 

EMISSIONS SUMMARY SECTION 
PARTm 

Proposed EmissioD 
HAP Rate 

IbsIhr TPY 

Acetaldehyde 

Acetamide 

Acetonitrile 

Acetophenone 

Acetylaminofiuorene(2) 

Acrolein 

Acxylamide 

Acxylic Acid 

Acrylonitrile 

Allyl Chloride 

Aminodipheyl( 4) 

Aniline 

Anisidine(o) 

Antimony Compounds 

Arsenic Compounds 
(inorganic including arsine) 

Asbestos 

Benzene 

Benz;idine 

8-55 
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Proposed Emission Potential 
CAS NO. HAP Rate Uncontrolled 

Emission Rate • IbsIhr TPY IbsIbr TPY 

98077 Benzotric:hloride 

100447 Benzyl Chloride 

7440417 Beryllium Compo1m&:b 

192524 Biphenyl 

117817 Bis(l-dbhylhexyl)phthalate 
(DEHP) 
(Dioctyl Phthalate) 

542881 Bis( c:hloromethyl)ether 

75252 Bromoform 

106990 Butadiene( 1,3) 

7440439 Cadmium Compounds • 
156627 Calcium Cyanamide 

105602 Caprolactam 

133062 Capcan 

63252 CaxbaJyl 

75150 Carbon Disulfide 

56235 Carbon Tetrachloride 

463581 Carbonyl Sulfide 

120809 Catechol 

133904 Chlorambcn 

57749 Chlordane • 
APP-NEW.I0 
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CAS NO. 

7782505 

79118 

532274 

108907 

510156 

67663 

107302 

126998 

7440473 

10210681 

7440484 

16842038 

65996818A 

1319773 

108394 

95487 

106445 

98828 

APP-NEW.l1 
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Proposed Emission PoteDtial 
HAP Rate UncontroUed 

Emission Rate 

JbsIhr TPV IbsIhr TPY 

Chlorine 

Chloroacctic Acid 

ChloroacetophenODe(2) 

Chlorobco.zene 

Chlorobcozinate 

Chloroform I 

Chloromethyl methyl ether 

Chloroprene 
(Neo~e; 
2-Cbloro-l,3-Butadiene) 

Chromium Compounds (IV) 

Cobalt Carbonyl (as Co) 

Cobalt Compounds 
(metal, dust. and fumes as Co) 

Cobalt Hydroc:arbonyl (as Co) 

Coke Oven Emissions 

CresolslCresylic acid 

Cresol(m) 

Cresol(o) 

Cresol(P) 

Cumene (Isopropylbenzene) 
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CAS NO. 

-

. 3547044 

334883 

132649 

96i28 

84742 

106467 

91941 

111444 

542756 

62737 

111422 

121697 

64675 

119904 

60117 

119937 

79447 

APP-NEW.U 
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Proposed Emission PotmtiaI 
HAP Rate Uncontrolled 

Emission Rate 

Ibslbr TPY lbslbr TPY • 
Cyanide Compounds 
(NOTE' 1) 

DDE 

Diazomethanc 

Dibenzofunus 

Dibromo-3-dlloropropane(I,2) 

Dibutylpbtbalate 

DichlorobcDzeae(1,4)(p) 

Dichlorobcnzidene(3,3) 

Dichloroethyl ether 
(Bis(2-chloroehtyl)cther) • 
Dichloropropene(l,3) 

Dichlorvos 

Dictbanolaminc 

Diethyl aniliDe (N,N) 
(dimethylaniline (N,N) 

Diethyl Sulfate 

Dimcthoxybco.zidine(3,3 ') 

4 - Dimethyl aminoazobcnzenc 

Dimethyl bco.zidine (3,3') 

Dimcthyl~ylchloride 

• 
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CAS NO. 

68122 

57147 

131113 

77781 

534521 

51285 

121142 

123911 

122667 

94757 

106898 

106887 

140885 

100414 

51796 

75003 

106934 

APP-NEW.13 
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Proposed Emissioa Potential 

HAP Rate UDCODtroUed 
Emission Rate 

IbsIbr TPY IbsIbr TPY 

Dimethyl formaJDide 

Dimethyl hydrazine(l,l) 

Dimethyl phthalate 

Dimethyl sulfate 

Dinitro-o<resol(4,6). 
and salts 

Dinitrophenol(l.4) 

Dinitrotolueoe{l,4) 

Dioxane(1.4) 
(1 ,4-diethyleueoxide) 

OipheuyJhydtazme(1.2) 

d(2.4). salts and esters 

Epichlorohydrin 
(Chloro-2.3-epoxypropane(l» 

Epoxybutane(I.2) .. 
(1.2-Butylene oxide) 

Ethyl aaylate 

Ethyl bem.eue 

Ethyl carbamate (Urethane) 

Ethyl chloride (Chloroethane) 

Ethylene dibromide 
(l,2-Dibromoethane) 
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CAS NO. 

107062 

107211 

151564 

75218 

96457 

75343 

SOOOO 

-

76448 

118741 

87683 

67721 

822060 

680319 

110543 

302012 

7647010 

7664393 

APP-NEW.14 
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Proposed F..mksion Potential 
HAP Rate UlICOIItroIIed 

Emmion Rate 

IbsIhr TPY IbsIbr TPY • 
Ethylene dichloride 
(1,2-Dichloroetbaae) 

Ethylene glycol 

Ethylene imine (Azridine) 

Ethylene oxide 

Ethylene thiourea 

Ethylidene dichloride 
(I, l-Dichloroetlune) 

Formaldehyde 

Glycol ethers (NOTE #2) 

Heptachlor • 
Hexa.chloroberJzene 

Hexa.chlorocyclopentadieo.e 

Hexachloroethane 

... 
Hexamcthylene-l,6-diisocyanate 

Hexamcthylphosphoramide 

Hexane 

Hydrazine 

Hydrochloric acid 

Hydrogen Fluoride 
(Hydrofluoric acid) 

• 
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CAS NO. 

123319 

78591 

7439921 

58899 

108316 

7439965 

7439976 

67561 

72435 

74839 

74873 

7lSS6 

78933 

60344 

74884 

108101 

624839 
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Proposed Emissioa PoteDtial 
HAP Rate UDCODtroIIed 

EmissiOD Rate 

lbslhr TPY IbsIbr TPY 

Hydroquinooe 

Isopboronc 

Lead Compounds 

Lindane (all isomers) 

Maleic auhydride 

Manganese Compounds 

Mercury Compounds 

Methanol 

Methoxychlor 

Methyl bromide 
(Bromometbane) 

Methyl chloride 
(Chlorometbane) 

Methyl chloroform 
(1.1.1-Trichloroethane) .. 

Methyl ebtyl ketonc 
(2-Butanone) (MEK) 

Methyl hydtazinc 

Methyl iodide 
(lodometbanc) 

Methyl isobutyl ketone 
(Hexone) 

Methyl isocyaDate 
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CAS NO. 

. 

80626 

1634044 

101144 

75092 

101688 

101779 

-

91203 

7440020 

7440020 

12035722 

98953 

92933 

100027 

79469 

62159 

59892 

684935 
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Proposed Emission Potential 
HAP Rate Uuc:ontroUed 

Emission Rate • IbsIbr TPY IbsIbr TPY 

Methyl methacrylare 

Methyl lett butyl ether 

Methylene bis(2-chloroaniline)(4,4) 
(MOCA) 

Methylene chloride 
(Dichloromethane) 

Methylene diphenyl 
diisocynate (MD[) 

Methylenedi8lliHDe(4,4') 

Mineral fibers (NOTE #3) 

Naphthalene • Nickel Compounds 

Nickel. refioer)' dust 

Nickel, subsulfide 

Nitrobeozene ... 

Nitrodiphenyl( 4) 

Nitrophenol( 4) 

Nitropropane(2) 

Nitrosodimethylamine(N) 
(Di.mcthylnitrosoamioe) 

Nitrosomorpboline(N) 

Nitroso-N -methylurea(N) • 
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CAS NO • 

56382 

82688 

87865 

108952 

106503 

75445 

7803512 

n23140 

85449 

1336363 

-

1120714 

57578 

123386 

114261 

78875 

7SS58 

75569 

APP-NEW.17 
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. 

Proposed Emission Potential 
HAP Rate Uocoatrolled 

Emission Rate 

Ibslbr TPY Ibslbr TPY 

Parathion 

Pentachloronitrobenzeue 
(Quintobeoz.eae) 

Pentachlorophenol 

Phenol 

Phenylenediamine(p) 

Phosgene 

Phosphine 

Phosphorus 

Phthalic anhydride 

Polychlorinated 
biphenyls (Atochlors) 

Polycylic Organic 
Matter (NOTE IS) 

Propane sultone( 1 ,3) 
. 

Propiolactone(beta) 

Propiooaldehyde 

Propoxur (Baygon) 

Propylene dichloride 
(1,2 dichloropropane) 

Propylene imine(1,2) 
(2-methyl aziridine) 

Propylene oxide 
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CAS NO. 

91125 

106514 

--

7782492 

100425 

9609'3 

I 

1746016 

79345 

127184 

7550450 

108883 

95807 

584849 

95534 

8001352 

120821 

79005 
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r.-oposed Emission Potential 
HAP Rate UlICOIltrolled 

Emission Rate • IbsIhr TPY IbsIhr TPY 

Quinoline 

Quinone 
(1,4-Cyclohexadiencdione) 

Radionuclides (mcluding radon) 
(NarE #4) 

Seleuium Compounds 

Styrene 

Styrene oxide 

Tetrachlorodibenzo-p-dioxin(2.3,7.8) 
(TCDD) (Dioxin) 

Tetrachloroethane(l,I.2,2) • Tetrachloroethylene 
(perchloroethylcue) 

Titanium Tetrachloride 

Tolucue 

-
Toluene djamjn~2.4) 
(2, 4-diaminotoluene) 

Toluene diisocyanate(2,4) 

Toluidine(o) 

Toxaphene 
(Chlorinated camphene) 

Trichlorobenzene(l,2.4) 

Trichloroethane(l,l,2) 

• 
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CAS NO. 

79016 

95954 

88062 

121448 

1582098 

540841 

75014 

108054 

593602 

75354 

1330207 

108383 

95476 

106423 

NOTE # 1: 

NOTE # 2: 

APP-NEW.!' 
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Proposed Emissioa Potential 
HAP Rate UucontroUed 

EmissiOD Rate 

IbsIbr TPY IbsIhr TPY 

T ric:hloroethylene 

Tric:hlorophenol(2,4,S) 

Tric:hlorophenol(2,4,6) 

Triethylamine 

Trifluralin 

Trimethylpentane(2,2.4) 

Vinyl Chloride 

Vinyl Acetate 

Vinyl Bromide 

Vinylidene c:hIoride 
(l,I-Dichloroethylene) 

Xylenes (mixed) 

Xylene(m) 

-Xylene(o) 

Xylene(p) 

x'eN where X = H' or any other group where a formal dissociation may 
occur, for example: KeN or Ca(CN)2. 

Includes mono- and di- ethers of ethylene glycol, dietheylene glycol and 
triethylene glycol R-(0CH2CH2)n-OR' where: 

n = 1,2,3 
R = alkyl or ad groups 
R' = R,H, or group which, when removed, yield glycols 

. ethers with the structure: R-(0CH2CH2)n-OH. Polymers 
are excluded from the glycol category 
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NOTE # 3: 

NOTE # 4: 

NOTE # 5: 

Includes glass microfibers, glass wool fibers, rock wool fibers, and slag 
wool fibers, each cbaracterized as "respirable" (fiber diameter less then 3.5 
micrometers) and possessing an aspect ratio (fiber length divided by fiber 
diameter) greater than 3. 

A type of atom which spontaneously undergoes radioactive decay. 

Includes organic compounds with more than one benzene ring, and which 
have a boiling point greater than or equal to 100 Celsius. 
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I. 

APPLICATION SUMMARY SECllON 

Indicate below which sections have been completed as part of this application. Where applicable, abo 
indicate the number of each section completed. 

Administrative Information 

Emission Summary Section 
Part I 
Part II 
Part m 

Fuel Burning Equipment 

Manufacturing Process Operations 

Refuse Disposal 

Tank Section 

Incineration Section 

Asphalt Plant Section 

Concrete Plant Section 

Air PoUntion Control Devices 

Baghouse 
Cyclone 
Adsorption 
Afterburner 
SclUbber 
Electrostatic Precipitator 
Other Air Pollution Control EquipmentlDevices 

IT. Please list any other attachments • 

Per_Spe.GLP 
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FOR ALL APPLICANTS 

FUEL BURNING EQUIPMENT 
(Except rOt' ReCuse DitposaJ) 

This form bas 3 pages; ~ ia a coatinuaUoa of Ihe equipmeDt iafOl'DWioa from !he pAle before. PIeue fill iD .. 
completely as possible, lisang all tuel bumimg equi:pmeDt. Reuoaa should be &iVeD explaiDi.a& any data DOt 6Ded iD. 

PAGE 1 

1. Fill iD company name and address, plus yeu for wtIich data ia &iVeD (sf ~ faciIiry) at IDp ofpqe. Use data 
for most rec:eat c:aleadar yeu avUJable. 

2. Refereace Number. Use aD ideatifyin, DUmber fOl' each boilc:r, fiumce. ki1a. etc., and uae !he same lefeteoce 
uumber on ea.c:h of !he tbree paps to idealify iafonaaao.. for !he same unit. 

3. Manufaaurer and Model Number. Nameplate data fOl' boila', fiarmce, kiIII. etc. W,* pa tIarea and mtioauy 
iatemal combuscioa ea&iDes should also be included on 1hia form. 

4. Rated Capacity iD Millioas of BTU per hour. 

s. Type of Burner Unit. Use Codes (1-) at bocr.om offOnu. If DOt JjDd put (11) and specify. 

6. Usage. Type of fUel bumiDg equipmeat. Use codes (2-) at bocr.om of form. If DOt lisrcd put (5) and specify. 

7. Heat Usage. Pertem of beat used for proc:eaa and perceDt for space beaIiDg. 

8. 

PAGEl 

Refereace Number. Coatinue refe:n:uce DUmbers from Pap I, usia& same DUmber'to ideatify iafOl'llWiDa for 
same UDit. 

9. Fuel Data 
Fuel Type. Coal, Gas, n Oil, 16 Oil, etc. 
Maximum C~ burned per hour. GaIloaa, pouDds, cubic fed, etc. 
Specify. Average amoual burned per yeu. GaIloas. toaa, million cubic fed, etc. 
Specify. Heat CQnteat of Fuel. BTU per gallon. pouad., cubic foot, etc. 
Specify • Avera~ Pm:eal Sulfur CODiaIt. 
Specify. Average Pm:eal Ash Coateat 
(If pen:ea1 sulfur aDd perceat ash are DOt kDowu, list fUel type and supplier's name at bocrom of page iD spaces 
provided so that informatioa may be obtaiaed..) 

PAGE 3 

10. Refereace Numba'. Use same aumben as on Paces 1 and 2 to idemify iafotmaaioa for same UDit. 

11. Air Pollution Coaaol Equipmeat. 

Manufacturer ADd Model Number. Information from aamcplate. Type. Use T8ble 1. Efficieucy. Pert:eat design 
comrol on poUutants and actual percem comrol if bowa. 

Pe,_Spe.GLP 
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• • 
1. PACfUTY NAMB ADDRESS Por AgOl1cy U5e Only 

PACJUTY NUMBER Information for . DA'rp 
Calondu'Yw 

.. 

2 3 ~ 4 5 6 7 

Reference Manufacturer &. Model Number R.ted Capacity Type of Ueaao Moat Usaao 
Number 10' B11J1hr Bumor Unit (Use 

(Use Codo •• ) Codo 2.) 
% Process % Space Heal 

._ .CODliS l·USJ .OBCODBS 
I. Cyclone Purnace 6. Multiplo Port 0 .. I. Boilor, SIMm • 
2. Pulvoriz.ed Coal 7. Porced Drift 0 .. 2. BoUor, OIhor (Specity) 
l. Spreader Slokor 8. Alomizina Oil (Air) l. Air HNtina for Space HNtina ... Hand FiNd 9. Alomizina Oil (Mochanical) ... Air HNtina for Proc:eu UMIIO 
5. Othor Sloker (SpecifY) 10. Rotary Cup Oil 5. Oth.,. (Spocity) 

II. 0Ih0l'l (Specify) 
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Reference 
Number 

FUEL SUPPllERS: 

Per_S"".GLP 
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Fuel Ty-pe 

FUEL BURNING EQUIPMENT 

Fuel Data 

Maximum Amount Heat Coolent 
Amount fer Per Year B1U/Gal, etc. 

Hour (Specify (Specify Unital 
(Specify Units) 
Units) 

. 
... 

Fuel Type Supplier 

8-70 
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Paae 2 

Percent Percent 
Sulfur . Ash 
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FUEL BURNING EQUIPMENT Pa,e3 

U 
11 Air Pollution Control Equipment 

Reference 
Nmnber 

Manufacturer" Model Type Effideocy 
Number (Use Table 1) Desip Actual 

. 

You must complete the appropriate page in the Air Pollution Control Devices 
Section. 

Pe,_Spe.GLP 
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MANUFACTURING PROCESS OPERATIONS 
Pqe 1 

1. Company Name and Address, plus year for which informatioD is giVeD (if existing facility) at top of 
page. Usc data for most m:eot calendar year available. 

2. Reference Number. Use an identifying number for each manufacturing process which emits matter to 
the air and use the same Dumber of all three pages of this form to identify information for the same 
operation. 

3. Process or Unit Operation Name. Identify the unit or process section for wbic:h information is given by 
name. 

4. Rated Process Capacity. Give in tons per hour aud the maximnm rated capacity of the process or unit 
identified, wet weight. 

S. Feed Input. Process rate in wet toos per h~ur and wet COos per year of materials fed to the operation. 

6. Number of Emission Points to Air. Number of stacks, vents, etc., which emit materials to air. 

7. Product Output. Product ~ in wet tons per hour and wet tons per year from the operation. 

8. 

Page 2 

Reference Number. Use same number as on Page 1 of form to identify information for same process 
or operation. 

9. Air Pollution Control Equipment 
Manufacturer and Model Number. Nameplate Data. 
Type. Use Table 1. Collection efficiency. Design and actual collection efficiency if known. 

Per_Spa.GLP 
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• • • 
COMPANY NAME ADDRESS for Agency Use Only 

. fACIUTY NUMBER information for DATE 
CalcndarYear '\ 

Peed Input'" Product Output· 

• Rated Process Number of Emlulon 
Reference Process or Unit Operation Namo Capacity Quantity Quantity Points to Air Q~tity Quantity 
Number Tons/Hour Per Hour Per Year Per Hour Per Year 

. 

• Speci fy Unila of Measure Used 

APP·NEW.l7 



MANUFACIURING PROCESS OPERATIONS Page 2 • 
Air Pollution Control Equipment 

Reference 
Number 

Manufacturer and Type (Use Collection Efficiency 
Model Number Table 1) 

Design Actual 

I 

• 
, 

You must complete the appropriate page in the Air Pollution Control Devices • 
Section. 

Per_Spe.GLP 
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FOR ALL APPLICANTS 

REFUSE DISPOSAL 

A. Company Name & Address plus year for which information is givCll if for renewal of permit, at top of page. 

8. Type Waste. Describe type of waste materials (paper, garbage, wood crates, sawdust, coal refuse, etc.). 

c: Maximum amount per day in pounds. 

D. Average amount per year in taos. 

E. Method of Disposal. Usc codes at bottom of Form (1·) . 

Por Spo.GLP 
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REFUSE DfSPOSAL 

A Company NAfM 111(orR14tion for Year (Aaeftcy Use Only) 

Address Oato 

B ~ C D B 

Oeacription of Waste Materials Maximum Amount Per day Amount Per Year Method of Disposal •• 
(Pounds) (Tons) 

1· DIsoo,,1 Method Codes 
I. Landfill on site 
2. Landfill off site . 
3.· Incinerator (complete Incinerator Section) 
4. Bumed in Boiler or Furnace 
5. Other (Specify) 

a.NEW.30 • 
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TANK SUMMARY (page 1 of 2) SECfIONH 

1. Emission Point No.lName: 

2. Was this tank constructed or modified after AU&ml 7, 1977? ___ yes ___ .110 

If yes please ,ive date and esp, ... lauio'-__________________ _ 

3. ~uaSro~: _________________________ __ 

If more than one product is stored, provide the informatioo in 4 A-E for each product. 

4. Tank Data: 

Per_Spe.GLP 
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A. 
B. 
C. 
D. 
E. 
F. 
G. 
B. 
I. 
J . 
K. 
L. 

M. 

N. 

o. 

P. 
Q. 

True Vapor Pressure at storaae temperature: psW'F 
Reid Vapor Pressure at storaae temperature: psiaJ' F 
Density of product at storaae temperature: Ibl,aI 
Molecular Weicht of product vapor at storaae tempenture: lbllbmol 
TbroUlbput for most recent calendar year: pIIyr 
Tank Capacity: pi 
Tank Diameter: feet 
Tank Height I Leo&th: feet 
Ava-aae Vapor Space Hei&ht: feet 
Tank Orientation: Vertical or Horizontal 
Type of Roof: Dome or Coae 
Is the Tank Equipped with a Vapor Recovery System! :Yes No 

If Yes, describe 00 separate sheet of paper and attacb. Indicate eflicieocy. 
Check the Type of Tank: 
--- Faed. Roof ___ ExtemaIl10atiDa Roof 
---- Pressure ___ Intemal FIoatina Roof 
--- Variable Vapor Space 
---- Other, describe: 
Check the Oosest City: 
--- Jackson, Ms. 
___ Memphis, Tn. 

--_ New Orleans, La. 
Check the Tank PaiDt Color: 
--_ ~mumumS~ 
--- ~uminum Diffuse ___ Red 

___ Other, describe: 

--- Binninabam, AI. 
___ Mootaomery, AI. 

--_ Baroo Rouae, La. 

--- Gray Liaht 
___ Gray Medium 
___ White 

Tank Paint Condition: Good or Poor 
Check Type of Tank Loadina 
1.' Trucks and Rail Cars 

--- Submqed Loadina of dean C8l"Io tank 
___ Submqed Loadina: Dedicated Normal Service 
___ Suhmqed Loadina: Dedicated Vapor Balance Service 
--- Splash Loadi. of dean CUJO tank 
-__ Splash Loadin&: Dedicated Normal Service 
___ Splash Loadin&: Dedicated Vapor BaIauce Service 

2. Marine Vessels 
-__ Submqed Loadina: Ships 
-- Submqed Loadina: Baraes 
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TANK SUMMARY (page 2 of 2) SEcrIONH 

5. 

6. 

l'ar_Spe.GLP 
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R. For External Floatina Roof Tanks 

S. 

1. Check tbe Type of Tank Seal: 
Medwaical Shoe 
__ Primary Seal Only 
__ With Sboe-Mounted Secondary Seal 
__ With Rim-MoUDted. Secondary Seal 
Liquid Mounted ResiJieat Seal 
__ Primary Seal 0aIy 
__ " With Sboe-Mounted Secoadary Seal 
-- With Rim-MoUDted Secoadary Seal 
Vapor Mounted ResUieut Seal 
__ Primary Seal 0aIy 
__ With Sboe-Mounted Secoadary Seal 
__ With Rim-Mounted Secoadary Seal 

2. Type of EmmaIlloatiua Roof: PoatooD 
__ Double-Deck 

For IntemaJ Floatina ltoofTaaks 
1. Check tbe Type of Tank Seal: 

Liquid Mmmted Resilieut Seal 
__ Primary Seal 0aIy 
__ With Rim-Mounted Secoadary Seal 
Vapor Mounted Resilieut Seal 
__ Primary Seal 0aIy 
__ With Rim-Mounted Secoadary Seal 

2. Nmnber of Roof Columns: 
3. Lenath of Deck Seam feet: 
4. Area of Deck: feer 
5. Effecti1'e Column Diameter. feet 
6. Check the Type of Tank: 

__ Bolted with Column Supported Roof 
__ Welded with Columa Supported Roof 
__ Bolted with SeJt-Supported Roof 
__ Welded with SeIf-Supported Roof 

Emissions SlDDII181'Y 
1. BreathiDl Loss: .. __ IbIbr TPY 

2. WorIdaa Loss: __ lblhr TPY 
3. Total Emissions: __ IbJbr TPY 

UTM Coordinates: 
A. Zone B. North C. East 
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SOLID WASTE INCINERATORS (page 1 of 1) SECI'lON I 

1. Manufacturers Intonnation: 

2. 

3. 

A. Manufacturer Name: 
B. Model Nmnber: 
C. Rated Capacity (toDSlhour): 
D. Type and amount of Waste per year: 

Was this unit coustructed or modified after Aupst 7, 1m? ___ yes ____ DO 
If yes please Jive date and eqlIUlIaLUinl-__________________ _ 

TypeofInc:iDerator: ___ smale Chamber 

--- ~,~~ 
___ Multiple Chamber 

4. Auxiliary Equipment: 

s. 

6. 

A. Primary Burner: 
1. Fuel (Type): 
2. BtuIhr ratin&: 

B. Secondary Burner 
1. Fuel (Type): 
2. Btu/hr ratiot: 

C. Give Sulfur Content if Fuel Oil is Burned: 
D. Barometric Damper. 
E. . Guillotine Damper. 
F. Other, specify: 

ComblQion Air: ___ Natural Dr2ft ___ Induced Draft 

Waste Feed Method: 

___ Forced Draft Stan-eel Air 
___ Other, specify: 

___ Flue Fed 
___ Continuom Direct 

___ Chute Fed 
__ Batch Direct 

7. Operatina Schedule: 

A. Hours per Day: __ _ 

B. From: 
(time) 

C. Circle the applicable days: 

8. Percent (~) C~ in exit las 

Days per' week: __ _ 

To: 
(time) 

MTWTFSS 

9. Does this emission point have air poUution control equipment? Yes No 
If Yes, please complete the applicable Air Pollution Control Data Sheet found in Section L • 

Pe._Spe.GLP 
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ASPHALT PLANTS (page 1 of 2) SECI'ION J 

1. Emission Point No./Name: 

1. Manufacturers Name and Model No.: 

3. Date Plant Manufactured: 

4. 

s. 

6. 

7. 
8. 

9. 

Per_Spe.GLP 
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Was this unit coDStructed or modif"Jed after AIJIUS'l 7, 19'7'1? ___ yes ___ .DO 
If yes please live date and. expIainl-_________________ _ 

Type of Plant: ___ Batch ___ C0Dtin1.lOU'S 

Production: 
A. Rated capacity or dryer. 
B. Nonna! maxim1Dl1 rate: 
C. Annual: 

___ Drum 

___ toasJbour 
___ toosIbour 
___ tons 

Dryer: I...encth: feet Diameter: ___ feet 

Burner. 
A. Manufacturers DIIDIe and Model No.: 
B. Rated capacity: __ Btulbour 

C. Primaryfuel 
1. Gas on Other (spedfy).:--_______ _ 

D. 

1. Coosumptioa: 
a. Gas: 
b. Oil: 
Co Other (specify units) 

3. Heat Value 
a. 
b. 

Gas: 
Oil: 

Co Other (specify units) 
4. Sulfur content: 
S. Asb content: 
6. Density of fuel oil (If applicable): 
Auxiliary fuel 

__ ft'lhour 

-- pJIbour 

__ Btulft' 
__ Btulpi 

__ "8 
__ "ash 
__ IbIfti 

1. ___ Gas ___ Oil __ Other (specify):.... _____ _ 

1. COosumptioa: .... 
a. G.s: 
b. Oil: 
Co Other (specify units) 

3. Heat Value 

4. 
S. 
6. 

a. 
b. 

Gas: 
Oil: 

Co Other (specify units) 
Sulfur content: 
Asb content: 
Density of fuel oil (If applicable): 

__ ft'Jhour 

-- pJJhour 

__ Btulft' 
__ Btu/pi 

__ SS 
__ Sash 

__ Ib/fti 

Does this emission point bave air poUution control equipment? Yes No 
If Yes, please complete the applicable Air PoUution Control Data Sheet found in Section L. 
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ASPHALT PLANTS (page 2 or 2) SECTION J 

10. Miscellaneous: 
A. Are the shakei' 5Cl"eem hooded and vented to air emission control systems: Yes I No 
B. AI'e the bot elevator and bins vented to the air emission control system: Yes I No 
C. Are in-plant roads: Water-sprinkJed 

__ Oiled 
___ Paved 
___ Odur.~ ____________ _ 

11. Does this facility operate a rockcrusber! Yes No 
H yes, attach a cIiqram of the OpentioD and list the capacity and date of coastruc:tion for each 
crusher, screener, and COIIYeyer • 

8-81 



CONCRETE PLANTS (page 1 of 2) SECTIONK 
1. Emission Point No.lName;;...· ______________________ _ 

2. Was this unit constructed or modif"aed after Aupst 7, 1977! ___ yes __ ~no 
IC yes please give date and exp,UllalUinl-___________________ _ 

3. What type or batchiDc will be accomp&bed: 
--- Wet (Rotary mixiD& trucks) 
--- Dry (Flat bed trucks with 5eIf'I!Iated material cmopartmeuts) 
--_ Central Mix (Batcbi .. at plant site) 

4. Plant Production Rate: ___ .,tflbr 
___ toosIhour 

5. wm the sand and ag&re&ate be washed before delivery to your fadlity: 

___ Yes No 

6. Explain the method or movin& agarep.te rrom stora&e piles to ston&e bins located above agrepte 

7. 

8. 

9. 

10. 

11. 

Per_Spe.GLP 
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bopper. ____________________________ __ 

wm water sprays be used at the foDowina locations: 
A. Stockpiles: ___ Yes ___ No 

___ No 
___ No 

B. Agarepte Bim Yes 
C. Conveyor Tramfer Points Yes 

Cenient SUo Infonnation: 
A. How maD)' cement silos wiD this plant use: 
B. What b the volume of each silo: ---y~ 
C. Explain method of loadiua cement silo: 

D. Is the silo Compartmented: Yes No 
E. IC compartmented, what b the maximum manber of cement trucks used to 

rdl one compartment at any one time: __ _ 
F. IC non-compartm~ what b the maximum number of cement trucks used 

to fill the silo at any one time: __ _ 
G. What type of dust control device will be used OD the silo vent: 

The cement hopper wiD be vented to the: 

In-plant roads will be: 

Raw materials input to plant: 
A. Sand 
B. Rock 
C. Cement 

___ paved 

___ cerueot silo 
___ cement silo ba&bouse 
___ if neither, 

where: -----------

___ oil-coated 
___ water sprinkled 

___ ye 
___ yff 
___ yff 

B-82 

___ tonslhour 
___ tooslhour 
___ tonslhour 
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CONCRETE PLANT~ (page 2 of 2) SECTIONK 

12. Will the batch drop point to the truck or central mixer be controUed to preYent cImt emissions: 
___ Yes No 

A. If a shroud with exhaust air suction 11 to be ~ submit the rollowm.: 
1. Manufacturer Name It Model No.: 
2. Shroud area: ~ 
3. cm associated with suction pick-up of dust: am 
4. Attach baahouse air pollution control rorm in Section L. 

B. If other type of control deYic:e B used, explain in detail: _______ _ 

13. If your racility bas an air poUution control derice, please complete the appUcable Air PoUution 
Control Data Sheet round in Section L • 

Per_Spe.GLP 
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AIR POLLUTION CONTROL DEVICES SECTION L 

1. If the air pollution control device is different from the attached fonns, then submit 
drawings, specifications, manufacturers data, etc. 

2. Fill out one fonn for each air pollution centrol device and attach to the 
appropriate emission point description fODD. 

Per_Spe.GLP 
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BAGHOUSES SEcrIONLl 

1. 

2. 

3. 

4. 

5 . 

Per_Spe.GLP 
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Emission Point No. I Name : 

Manufacturers Name" Model No.: 

Date of construction (or aistin8 sources or date of anticipated start-up for DeW sources: 

BqholR Data: 
a) Cloth area: ft2 

b) Air to doth ratio: acfmIrr 

c) Type o( baa: WonD Felted 
Membrane Other: 

cI) Baa material: 

e) No.ofbap: 

f) No. of compartments: 

&> Bq leuath: ft 

b) Baa diameter. ft 

i) Pressure drop: inches lIP 

j) Pressure measurement derice imtaDed: Yes No 

k) Air flow: adin 0 OF 

0 Efficiency: " 
m) Dirty air OD: inside outside of baa 

n) lame between baa deanin&- sec., min., brs. 

0) Method of baa deanina: Sbakina. Reverse Air 
Pulse Jet Other: 

p) Are enra bags readily available' Yes No How Many? 

q) How is the coUected dust stored, bandl~ disposed of! 

Which process(es) does the bqbolR control emissions from" 
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CYCLONES SECTIONL2 • 
1. EmissioD Point No. I Name: 

2. Manufacturers Name and Model No.·~ _________________ _ 

3. Date of COmtructiOD Cor emtina sources or date of anticipated start-up ror DeW sources: 



• 

• 

• 

ADSORPI10N SECTIONL3 

1. 

2. 

3. 

4. 

S. 

Per_Spe.GLP 
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Emission Point No. I Name: 

Manufacturer'S Name aDd Model No.: 

Date of construction for existina sources or date of anticipated start-up for new sources: 

Adsorption Data: 

a) Type of Ackorption: 
One-pass l'eIenerative Two-pass n:pneI alive 
RecircuIatin& Other: 

b) Reaenerative method: 
Discarded Chemical 
Thermal ( Dry heat ) Thermal ( Steam ) 
Other. 

c) Adsorption material: 
Activated carbon Hydrous silicate 
Other. 

cI) Efficieuc:y: ~ 

e) Flow Rate: acfm 

f) Pressure Drop: inches H2O 

&> Inlet temperature: of 

h) No. of compartments: 

i) Sue of adsorbent bed: 
1. Lenath: ft 
2. Width: ft 
3. He,ht: ft 
4. Diameter: ft 

j) Reaeoerative schedule: 
1. Maximmn time for desorption: sec., min., hn. 

2. Lenath of time to maximum saturation: sec., min., hn. 

k) How are emissions controUed durina l'eIeneraDon? 

Which process(es) does the adsorber control emissions from? 
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AFTERBURNER SEcrIONIA 

1. Emission Point No. I Name: ___________________ _ 

2. Manufacturers Name and Model Noo;"· ________________ _ 

3. Date of construction for existing sources or date of anticipated start-up for new 
sources: 

4. AlterbUl'1lel' Data: 

a) Type of afterburner: 
1) Dinct name 
2) Catalytic 
3) Other. 

b) Efficiency: ~ 

c) Flow Rate: acrm 

d) Maximum burner rating: MMbtu Ihr 

e) Combustion cbamber tempenature: OF 

f) Retention time: seconds 

g) Combustion chamber dimensioos: 
1) Length: ft 
2) Width: ft 
3) Diameter: ft 

h) Fuel type: 

i) If fuel oil is burned: %.~ 

j) Fuel usage rate: gals I hr, dm, etc. 

5. Which process(es) does the afterburner control emissioDS from? 

Pe,_Spe.GLP 
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SCRUBBERS ( Page 1 of 2 ) SEcrIONLS 

1. Emission Point No. I Name: __________________ _ 

2. Manufacturers Name and Model No.: ______________ _ 

3. Date of construction for existing sources or date of anticipated start-up for new 
sources: 

4. Scrubber Data: 
a) Scrubber type:;..... __ Venturi __ Orifice 

b) 

c) 

d) 

e) 

f) 

g) 

___ Packed Tower 
__ Cyclonic 
__ Mist EJimjnator 
__ Other: 

__ Gravity Tower 
Condenser 

__ Impingement Plate 

Liquid injection rate: 
1) Design maximum: 
2) Expected average: 

Pressure drop: 

Scrubbing liquid: 

__ gpm @ 
__ gpm @ 

___ :psia 

_--ilp.isa 

1) __ Once - through Recycled 
2) If recycled: gpm make - up rate 
3) If water, describe settling basin: _________ _ 
4) Solution I Reactant systems: 

~ Cheudcal~ke-up:_-----------
b) How b discharge bandied, treated? ______ _ 

Gas flow: 
1) 
2) 

___ Counter current __ Concurrent 
Flow ~te: ___ adm 
Inlet Temperature: -F 

Venturi Data: 
1) Inlet Area: ff 
2) Throat Area: ff 
3) Throat velocity: ft I sec 
4) Fixed throat __ Variable throat 

Packed or Plate Tower Data: 
1) Surface Area: 
2) Packing depth: 
3) Type of packing: 

4) 
S) 

No. of plates: 
Type of plates: 

__ ff 
ft 

-- Rings 
Other: 

___ Saddles 

APP·NEW.43 
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SCRUBBERS ( Page 2 of 2) SECI'ION LS 

h) Demisting Data: 
1) Mist eliminator fdter area: ftl 
2) Type: Cydone Vanes ,~ __ Pad 

Other: 

i) Efficiency: CJ, 

j) Are extra nozzles readily availabJe" Yes No 

How many? 

k) Pressure measurement devices installed? Yes __ No 

5. Which process(es) does the scrubber control emissioDS from? 
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ELECTROSTATIC PRECIPITATORS (Page 1 of 2) SECI'lON L6 

1. Emission Point No. I Name: __________________ _ 

2. Manufacturers Name and Model No.: ______________ _ 

3. Date of construction for existing sources or date of anticipated start-up for new 
sources: 

4. Precipitator Data: 
a) Precipitator Type: 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

j) 

Single Stage 
Two Stage 

Low Voltage __ Hot Side 
High Voltage Cold Side 

Oilier.~ ___________________ __ 

Efficiency: 

Flow rate: ___ acfm 

Pressure drop: 

Inlet temperature: 

Total collection plate area: __ 

Gas viscosity: ___ poise 

Resistivity of pollutant: ___ ohm-an 

Charging field strength: ___ volts 

Collecting field strength: ___ ·volts 

k) No. of compartments: 

l) No. of electrically separate fields: __ 

n) 

0) 

Fan is: __ Upstream __ Downstream of precipitator 

Cleaning Method: 
__ Plate Rapping 
__ Plate Vibrating 

-- None 
__ Washing 

-- Oilier: 

APP-NEW.45 
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ELECTROSTATIC PRECIPITATORS (Page 2 of2) SECfIONL6 

p) Rapper frequency: 
1) lluto~atic Manual 
2) minutes I cycle 

q) Corona power: watts 11000 dm 

r) Electrical usage: ___ _ kW Ihr 

m) List the electrical conditions per field: 

FIELD NO. VOLTllGE (kV) AMPERAGE (mA) 

. 

s. Which process(es) does the electrostatic precipitator control emissions from? 
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OTHER AIR POLLUTION CONTROL 
EQUIPMENT I DEVICES SECfIONL7 

If air pollution control equipment/deYice(s) are different rrom the previous sectiom descriptions or DeW' 

technolo&y, then explain below and attach manufacturers specifications indudina efficiency • 

Per_Spe.GLP 
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TABLE 1 

CODE NUMBERS FOR. CONTROL DEVICES 

Vapor Control Equipmeat 

00 GROUP-CONTROL BYCOMBUsnON 

01 Catalytic Combustioa 
01 Furnace Combustion 
03 Boiler FU"ebox 
04 Steam Injectioa Flare 
OS Veaturi Flare 
06 Direct Flame Combustioa (AfterobUl'ller) 

10 GROUP - ADSORBERS 

10 Acti.,.ted Carboa - Noaregeaeraa.e 
11 Ad:iYated Carboa - Repee:raa.e 
12 Sillca Gei - Noaregeaenati"e 
13 Si6c:a Get - R.egeaenatiYe 
14 Lithium Chloride 
15 Actiyated Alumina 
16 Acti.,.ted Bauxite 

10 

10 
21 
12 

GROUP - ABSORBERS 

Sieve PJate Tower 
Bubble - Cap Tower 
Packed Tower 

Particulate Matter -
Liquid MS Coatrol Equipment 

30 GROUP - DR.Y SEPARATORS" FILTERS 

30 SDnpJeCyclOaa 
31 Higb EfT"1Cieacy Cycloaes 
31 SettIiag Chamber 
33 S'uaple Filters 
34 Bagbouse (Shakmg) 
3S Bagbouse (ReYene Jet) 
36 Dry CoIlectlK (Dynamic) 

40 GROUP - WET COLLECTORS 

40 
41 
41 
43 
44 
4S 
46 
47 
48 

Per_Spe.GLP 
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Spray Chamber - No BafIles 
Spray Chamber - W"1th BafI1es 
Wet Cydoaa - Rotodoae 
Wet Dynamic Precipitator 
Veabari Scrubber 
Spray Tower (Not Absorption - Scrubbers) 
Packed Tower (Not Absorptioa - Scrubbers) 
Coadeu.sen (Tube aad Shell); air 
Barometric Coadenser with hot weDs . 

50 GROUP - ELECTRICAL PRECIPITATORS 

50 SiD&Ie Sta&e 
51 Double Stqe 
52 Precipitioa 

60 GROUP 

60 CowIt.endut 

70 GROUP - SPECIAL 

71 Jet ExluiIl1ters (Air Dilutioa) 
71 Mist Elimia-tors 

10 GROUP - Other 
SpecifJ 
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REGULATIONS FOR THE 
PREVENTION OF SIGNIFICANT 

DETERIORATION OF AIR QUALITY 

STATE OF MISSISSIPPI 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

OFFICE OF POLLUTION CONTROL 
P. O. Box 10385 

Jackson, Mississippi 39289-0385 
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MISSISSIPPI COMMISSION ON ENVIRONMENTAL QUALITY 

REGULATIONS FOR THE PREVENTION OF SIGNIFICANT DETERIORATION 
OF AIR QUALITY 

REGULATION APC-S-5 

Amended December 9, 1993 

1. The purpose of this regulation is to implement a program for the prevention of significant deterioration of 
air quality as required by 40 CPR 51.166. This regulation supercedes and replaces the previous adoption 
by reference of 40 CPR 52.21 in Regulation APC-S-2, "Permit Regulations for the Construction and/or 
Operation of Air Emissions Equipment". 40 CPR 52.21 and 51.166 as used in this regulation refer to the 
federal regulations as promulgated by December 9, 1993. CPR refers to the "Code of Federal 
Regulations" . 

2. All of the subsections of 40 CPR 52.21 other than subsections (a) [plan disapproval], (q) [public 
participation], (s) [Environmental impact statement], and (u) [Delegation of authority] are incorporated 
herein and adopted by reference by the Mississippi Commission on Environmental Quality as official 
regulations of the State of Mississippi and shall hereafter be enforceable as such except for the changes set 

forth in Section 3. of this regulation. 

3. The term "administrator" as it appears in 40 CPR 52.21 shall mean the Mississippi Environmental Quality 
Permit Board, except that: 

3.1 In subparagraph (b)(3)(iii) [relating to "net emissions increase"], it shall mean either the 
Mississippi Environmental Quality Permit Board or the Administrator of the United States 
Environmental Protection Agency (USEPA). 

3.2 In the following subsections, it shall continue to mean the Administrator of the USEPA: 

a. (b)(17) [definition of "federally enforceable"]; 

b. (f)(I)(v), (f)(3), (f)(4)(i) [Exclusions from increment consumption]; 

c. (g)(1)-(g)(6) [Redesignation]; 

d. (1)(2) [Air quality models]; 

e. (P)(1)-(P)(2) [Sources impacting Federal Class I areas]; 

f. (t) [Disputed permits or redesigoations]. 

4. The procedural requirements of 40 CPR 51. 166(q) (excluding the phrase "The plan shall provide that-") 
are incorporated herein and adopted by reference, except that the phrase "specified time period" shall 
mean thirty (30) days and the words "one year" in subparagraph (q)(2) shall be replaced by the words "one 
hundred and fifty (150) days". The term "Administrator" as it appears in subparagraph (q)(2)(iv) shall 
continue to mean the Administrator of the USEP A. 

5. 

6. 

Pe,_Spe.GLP 
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The Executive Director of the Mississippi Department of Environmental Quality shall transmit to the 
Administrator of the USEPA a copy of each permit application filed under this regulation and shall notify 
the Administrator of the USEPA of each significant action the Executive Director takes on the application . 

This regulation applies to any stationary source or modification to which 40 CPR 52.21 applied as of the 
date of adoption of this regulation, but for which the Mississippi Environmental Quality Permit Board had 
not issued a pe~ pursuant to 40 CPR 52.21 by th.at dati .. '. ,'. '.' .... .. ' .. 
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• A :3.c:'li ty wi t!l. proc~sse!3 i.!:clusi ve b t!lese bus:"ness areas 
may be c:::ve:ec by Envt=onme!ltal P:o~c:!.on Age!:c.!'s (~A) 
at!!,;crical ~ret=eat:::!!!!l.~ s'tanda=::s. ~ese fac:'li t:"es are 
te:::1ed "categorical use:s". 

2. Give a b:ie: C:esc::ipt:"on 0: all o;e:at:cI:S at t!:.is facility 
inclllc:ing g=:..::ary [lrocuc--s or se='ic:~s (at~c!:. aedi tional 
sheets i: cecessal:7): 

C <'-

3. !lldiate a;;!.icable Stallc.ard !ndt:St::al. C!assi:Eic:.ation (SIC) 
for all processes (!: more t:!:an one a;:glies, list in 
desce!:c.i.!lg' or::e= of i:n;:ortance): 

• 
a. ________________________ __ 
b. ____________________ _ 
c. ________________________ __ 
d. _____________________ __ 
e. ________ ..... ______________ _ 

4. PROOUC: VOr..~: 

PEtOCOc::" 
( BranQame ) 

( levels wit!: ot!lers 
(and no g. 1 . ) 

PA.S'r ~Aa r='!2 
.Amoants Per Day 

(Daily Oni ts) 

~IMA~ 
'!SIS ~-wJAR. ~=t 

Amounts Per Day 
(Daily Units) 

SZC:ION C - n~ SUPPLY 

1. 

• 
Wate: Soarc:.es: (Qea as may as are applicable) 

[ I Private Well . 
( 1 Surface Wa ter 
[ 1 ~unicipal water utili~ (Specify City}: __________________ __ 
[ 1 ot!:.e: (Specify) : _____________________ _ 

Per Spe.GLP 
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APPENDIX C 
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• 

• APPENDIX C 

COpy OF APPLICATIONS FOR DISCHARGE TO POTW 

• 



• 
!c.c.ust=ial/C:::mme:c:'a~ Sewa<Je D!.s~osal 

Hote: PLease l:eae all attac!::e-j inst._..J.cticl:S ~rior t:;:) c::m;:leti.nc; 
t=~s a;:plication. 

1. Facilit7 Ncune: .... ______________________________________________ __ 

• 
2. 

a. O;e=atc= Name : .... ________________________ _ 

1:2. !s ~e op1.!:ator ide:ati:iee ill Lao, t:!:.e ow-uer of t:!:e 
fac:"1i ty: Yes (1 No ( 1 

!: no, provide t:!le name anc! ac.c:=~!!s c: t:!:.e ope:,ator anc: 
s;±::ti t a coeV' a: t:!:le cont=ac:': ac.::/or oce.: doC""'-me:ai:s 
inc!ic:ati!lg' t!!e ope::ator's sc:cpe of t'~~onsibilit:-l' for t:.'!e 
fac!li~f· ______________________________________ _ 

Facilit:-l' ACd:ess: St:eet: __________________________________________________ __ 
C1t:-z: ______________________________ S~te: ________ %ip: ________ __ 

3. :aasilless !'!ailinq Ac:!d:ess: 

4. 

c --

• 

St:eet 0: P.O. Eox: _______________________________ ~------------
Ci~l': ___________________________ · S~te: ___________ Zip: _________ _ 

Designated signatory aat!lori ty of t!le bc!li t:y: 
(At-..ac.:: si:lnila.: in..for.::r:ration £9= eac:: 
re:;1resen.ta t1 'lJ'e 1 

auth.ori:ec! 

Rame: _______________________________________________________ __ 
. ~itle: ___________________________________________________ ...... 
Addzess: _____________________________________ ~------------
C!ty:_____________________________ state: ________ Zi9: ________ __ Phoae j: __________________________________________________ ...... 

Designated fac:ili~i contact: 
Bame: ________________________________ --______________________ __ 
~1tle: _______________________________________________ ..... ____ _ 
Phoae·J: _____________________________________________ -------
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SZC':!ON' = - 3US!~SS ~:v!'r'! 

• • ~~-- T -" "'" T - • 1. I= you: =3oc_.!...:. '-I e!!1Q_oys or Wl. __ l..Ie ~_a~nq proc:~sses In any 
ot c.e i.::.c.~st=!.al c.at~ories or b1lS.u:e~s ac:~ivities list~-= 
bel~w (=~'S'a.=::le:;;s 0: wh.et!:.er t!:ey qe!:e-~~ was't~~ter, waste 
sl!lc;e, c= ha=ar::ous wast~s), plac~ a. c:!lec~ beside t!:e 
ctago::r 0: l:usi:1ess ac--ivit-;f (cea all- t~at _a~ply). 

( I llt:I::1icu:::l :0 =i:1<; 
( I A.s!:es~cs ~anu:3.C~ri;lq 
( I 3at:-:e=:r Manu.:ac_-=ing 
( J can Mak:'::g 
C I car::cn. a!.acit 
( I C~al !'!i:::'::.g 
( I C~ il C~atillg· 
r I CO~ge= Fc:::::linq 
( I 3:1ect=!c ant! E:lec"'-:cllic C~mpone!l~ ~~"Il=ac:tu:ing 
( 1 elect=o~lating 
r 1 Fe~lots 
( I =er~ili=~: Manu::act:l:ing 
( I :oc:.c:'es (~etal ~olC!ing and <:asti.:lg) 
( I Gla.ss ~o.=a.c~inq 
( 1 ~ain Mills 
( I Inorganic Cle!!ti.cals 
( 1 I=CIl. ane St~el 
( I t.ea. t!le= Tanning' and F1nishinq 
( I Meo.l F:'nislling 
( I ~on=er=cus l'!etals FOOling 
r I Non':e==ous Metals l!anu.:ac:t7l:ing 
( I Or;anic c!:'e!!licals Manllfac:turing 
( I ?aint ane IZlk Fo::m1.ating 
( I E'aving ane! Roofing l!anlliac:tm:ing 
r 1 i'estic!c:es Ma.nn.:a~ing 
( I E'et=oleu:::l Refinug 
( 1 ~!la.~ac~!lt:'cal 
( I E'lastic ane! Syncetic }!ate::ia13 l!ana:aC"tt1J:ing' 
( 1 E'last:.cs ?:ocessiZlg ManIl:actIlr1ng . 
( 1 ~o==~lai::. ~amel 
( I t'ul;, E?ape:, and F1ber!:loard M.anll:ac:t:lring 
( 1 R1ll::be= 
( I Soap anc Dete:qe!lt !".anll:ac:tu=ing' 
C 1 Steam Elect=ic 
[ I Sllqa= E'=oc:~ssinq 
( I T~rtile Mills 
( I 'l'i.ln.Ce= P=ocuc--s 
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2. Hame 0.11 t!:e watar bill: ---------------------------------
Ham.e : 

~-------------...----------------------------------st::~et: ______________________ ~--------------------------------C!ty: ______________________ State: _____________ Zi~: ______ __ 

3. water Se!:"'\l"iC:2 ac::::::nm.t nc:mber: --------------------------------
4 • List average ·..ra ter llSaqe on premises: 

(~ew :acilit!.es may est~t.e) 

a. Contact c::: Q 1i.:<; wa ta.r 

c. HOJl-c::lJlcac't c::o lill<; water 

c. Soiler feec 

d. l?rocess 

e. Sanita...-y 

f. Ai:;- polltltion c:::.t::ol 

9'. ~nbi.lll!d ill proc:!uct 

h.. Plant & equipmea.t: washdown 

i. I.r:ic;atiQJl .- law-.c. wat.e::inq 

j. Ot!ler 

k • 'rO"'..A!. OF a - j 

SEC"!'ION 0 - S~ INFOm!A1'ION' 

Average water 
tIsa<;e (GilO ) 

Inciiate 
Estima ted ( 'i] 0 r 
1!easu:ed (M) 

Is tb.e cailc:!i:c.c; presl!::.tly C:::lnnec:tad to the public: sani ta.ry 
sewe:: system. 7 

[ I Yes: San.i t:a.J:::y sewer ac:count num.be.r ___________ ~ ....... ~ ..... 
( I Ho: Have yoa applled fora sanitarf sewe.r hookup flY (18 

c. Fo:' a new trgsiae;Js!' 

(ll 

Per_Spa.GlP 
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Will .YOu be oC:Olpyinq an existinq vacant caildinq (sue':: 
as in an illcllscial park 1 '1 ( I Yes (I He: 
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(iLl eave you apgli~ fQr a buildiJlg' ;e::::it if a neW' fac!li t-..! 
will be C:lns't-~c:ted7 ( I Yes (1 tlo 

(iii) will yea 
syste!l17 ( 

be c::nne!:tad to 
I Yes ( I llo 

2. List 5i:e, desc:::';tive loc.at!on, anc :"":'c"'" 0:. eac:.:: fac!li t:r 
se'Piez: wilie!:. C:::1l.Ilee-....:s t~· be C!. ty' s sewe: syst~!!1_ (!.: more 
t!lan t!:=e-=, at-::a.c::. a.dd.itional i:l:'.:ll"at!c: a: ancce: sheet.) 

t:,...: ... ..... 
7 ., ..... -

Averaqe 
PO: c"" (G'£l) 1 

1. Ooes (or wi 11 ) t!lis facil i ty disoar;e a.t:y wast.awa ter a cez: 
t!la:.a. f=cm. ::est:ooms to t:.e C! t-.l sewe::Z 

( 1 Yes If t:!le a.aswez: t.o cis quest:,oll is It yes " , c:m.plef:e 
t!:.e r!!!!la.inde.: of t!::e ap9lic:at!on. 

[ 1 No I= t!l.e a.a......,.e: to t!::is ques"tion is "no It, ski~ to 
SZCT!ON I. 

2.. p,:cvide t=le £QIIQ'Wi.::r.q illfo:t:::::za.tion on was"tawate: flow rate. 
(Hew facilities may estiJ:La.te) .. 

a. Eoa::s/Day Oisca::;ed (e. q .. " a hcu:~/ea!,,): 

'1:_ w_ts _____ F ____ ~ ____ _ S'O'a' _ 

b. S:OI.l=s of Oisoaz;e (e.q. I' 9 a.,J1. t:: 5 p.l1.) : 

M __ T __ V1_ts l:' ... - S~ __ _ S'O'a' _ 

c. Peak hoa.::ly floW' rate (~D) 

d. '!"..a::!m:am daily floW' rata (GPO) 

e. Annnal daily averaqe (GilO) 
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J. t.: cal:::: c.isc!:r.arg-e CC::::':3 or will oc=" indic:ata: 
(Hew :ac::'~i ties may es't:!..::tat~). 

4. 

a. 

b. 

C. 

d. 

Hu:::tl:e:= Qf bat::!:: disc!:a.rqes per day 

_____ CGE'O) 

c:::: ba t::!: dLsc!:a.rges 

rate 
(d.ays of w.eek) 

________ gallons/a iitute 

at: 
(hcu::s of ciay) 

e. i''!rc::e.t:.t of tobl d!.sc::arqe 

SCe!!1at:'c F!.oW' Oiag:am - for eac!1 major activity in wilLe:!:. 
was-;:awate= is or will be c;e!lerat.e<i, d:aw a diag:a:m. of t:!:e ;!.~~ 
g'E "!'Ia!:~=:sTS'. !;g·.,C~Cii. ':.lat!!,.., ace! wcst:wc!:g!; f=c:m t:!:e s~=-:: 
of t:!:.e ac:t:i vi ~ t:l i t:s c::l1g1etionl' showi.ag all ani t precesses. 
tllc.lata wZ1ic::: processes use wata!: and. wilic:!: c;e!lerate 
wastasi::eams • !nc.!.ade tte average daily va lame and maxizttu:::r. 
daily VQ lame of eac:!: wastest=eam (new facilities may 
est';lIate) _ != est!:a.tes are used for fla'W' data tb.is must be 
indicate':. ~U!!lbe7" !!':C::; an!. t 'O,!,oe!!s$ having wast~wal:e= 
d.isC:::a..rqes to t!:e c:mmw:.i t"'.l sewer. trsa t!tese nameers Wile!! 
sb.C'i¥i..=g t:.::.is ll'" ~ t p:::c:asses in t!le bttildi.=q layottt in Sec:-:ioc 
E. ntis cawing mllst be certifie<i ay a State ~iste!:ec 
i'rofass!. ona~ E::q ineer • 

PeU;pe·GLP 
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Facilities t:::.a.t c:::.ected acivit:ies in. q::es::!:n 1 of Sec::ion a a:z:e 
c:lllsic!e.::ed categc:ical Illd'tlS~ial O'se.:s a.c.c. s.cca.lc! skip t:l c;:uestion 
6. 

=: -. 

-

::0:: Nor.-categc.:ic:ti Use:s Only: !.lSi: ave.:a<;e wastewate.: 
disc::.a:z:;-e, ma.."Ci..J1tml d!.sc:.::arqe, a.o.d t:fS:e of d.isc::.a2:;-e (bat:::., 
contim:.cu.s, c: bot!:.J, =or eac.::. olue O:=cess. !.i:c.luC:e ce 
:eferenc~ n~e.: f=cm c:e orocess s'::';at!c t:::.a.t c===escoads 
to eac!l. or::cess. (New :ac:!.ii ties shoalc! o::vic!e est:.::a.tes fo.:: 
eac:::. disc-:a -;-e) • • 

Et::ocess 
1"1 c--- ~1""' : ... -.. f!iil'-=· Z - 'it':' 

A.ve=ac;e 
;1. ow {(7;:,,) 

Ma~:.m.'C1 
;1.ow fGj?f)l 

AN'~ Cl't1ES:':ONS 6 « 1 om.~ !:' !'ou dE-:=: S~.:::.'::::C: '1:"0 c.:::zSJa!c.~ ;"', 
51 gST:g,::d.::~~r:: ST;uroA?"!; S 

6. For categor!cal O'se:s: i'rovic:e t!:e was'tewate.:: disc!':a'Z:'qe =lows 
for eac:!:t of ytlll..:: pro~-sses 0: proposed p::::cesses. Include t:.::e 
=efe.:e.n.c~ n:c::ti:e:: from oe orocesS sc::.eat!.c cat c:::.r:es'Coc.C:s 
to eac:::. process. (New raciiities shoalc! p:ov:'de esti.ma.1:es fo: 
eao disc.::.a::ge) • 

ae-qul.atee. 
S'-:oe;:ss 

TJc.re~lated 
S'';'oeess 

Per Spe.GLP 
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. Averac;e 
:1. ow r GC=lj 1 

Ave=aqe 
Flow (G?1)1 

Ma:ti.mam 
flo .. fG?ry) 

MaXi!nCl!l 
Flow (\7c'ljl 
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"r:.~e of Disc!:.a:qe 
rQat;~. e::::ntingot1s.~one1 

'f"'rwe of Disc!1a.rc:e 
(bat;;~ e~ntinaoUSrnone} 

• 

• 

• 



• 

• 

• 

Ave:aqe Maxi~ 
Iji l'lt:ol'! ~low (Giryl flow (G?~) 

~e of Dis~;e 
(~at;~c c~ntinaoagcno"e\ 

7. For ca.t~-;o:::'c::a1. t]ser3 Subject To Total Toxic O:;an.ic: (no) 
R~i=~e!l 1:s : 

Provide t!::.e =:l~o';.linq (r-O) in:Eocaticn. 

a. Does (cr will) t!lis facili ~i' Ilse any of be toxic: 
orqanics eat are listed ttncie= t:.e ":':0 standa:d a: t!le 
a~glic:a)o:le c.at~ric:al pret::eat:le!lt cs~dazt!s publisnec 
by ~A: 

( 1 Yes 
( 1 Nc 

b. gas a baseline moni torlnq report (~) b~-!l su1:mi tt~d 
wilio ~ntail1S 'rrO information? 

r I Yes 
( 1 No 

c. Eas a toxic o:qanics manaqe:e.!lt plan (TC~) bee!l 
developee? 

( I Yes, (please attach a copy) 
[ I ~o -c' - - - _.c. . 

8 • 00 yea have r - or plan to ha~re, 
continuoas ;.,cstewate:. flow 
facili t-./? 

aatomatic: sa~;lin9' equipment or 

c=ent: Flow Mete:inc; 
Sampling Equipment 

Planned: Fl.ow Mete:inq 
Sampling Equipment 

Per_Spe.GLP 
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. met.erinq 

( 1 Yes 
( I Yes. 

r .1 Yes 
e 1 Yes 
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e~ipme!lt at cis 

[ I No ( 1 N/A 
t I No ( 1 BIA 

r LBo [ 1 BIl. 
[ I No [ I BIA 



I': so, please i!:.dlot~ t:!:.e present 0: :-.:==e location of t!:ls 
equi;:nen.t on t!:.e sewe;: soematic and c!esc:::'be t!le ~i;me!lt 
below: 

~. A.:e any p:OC~!;;s c:::anges or ex;:ansioI:S pl;c""ec dU::illq t!:.e nex~ 
t!l:ee yea,=s t!:a.t: c:tlld alter wast.!water volmnes 0: 
c!:.a:aC:e::'st!c:s: ~nsic!e: p:odll~lcn. ;::cesses as well as ai= 
or water I;:C 111l't:'on t=e=.t::::e!lt processes t!:a.t may at:ec: t.":.e 
dis~ge. 

10. 

( I Yes 
( I No, C sk!p c;uesticI: 10) 

ariefly desc::ibe 
~,,;as-::ac;.,-a 'te= vo 1 mIle 
sheets i: I:e~ec..) 

. 

t!lese c:.::anges and cel: effects on t!:e 
and c:::a=acteristics: (.l.t":ac!: ac:c:i tiona.1 

1~. A:e any mate=ials 0: water reclamation systems Ul llSe or 
plan.nec.: 

C I Yes 
C I Ho, (skip question 12) 

12. arie:Ely eesc::i=e rec:ve:y process, substance recovered, 
per=~t rec:ve:ed, and t!:e c:::nce!lcation in t:.!le Spe!lt 
solation. SU~l t a flow d!ag:am. for eo p:ocess: (At-:ac!l 
additional she~ts if ne~ec). 
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All ~-==!!!%.t iz:c!t::st=ial tlse~s ar~ re-.mi=~d to ~ t monit:o:inc: data 
on all goll.llt:.ants t.!la t ar~ re-;ulatad s;leci::'c t~ eac::!: ~roc~ss: Use 
t!le bble: p:ovic!ed ill t!lis section to report t!:e an.a.lyt!.cal 
reslllts. 00 N'C~ r.n~ su.mcS. For all at!ler (l1on=equ.lated) 
polllltants, 1.nc!iOLi:e whe1:!:.e~ be polllli:allt is bowt; tt1 oe pr~se!lt 
(EI), :SllSpe~ed t:: be present (5), or known not to oe present (0), 
oy placing t:e Cl9propriate lett~= in t!:e c::lamn for avuage 
reoort=e vallles.. Indicate on eit!ler t!le teo of eac:. table, or on 
a se;?azate sheet, i': nec:essazy, t!:e sa.mple -laotion ant! tyge 0: 
cUtalysis tlSed.. Be st:=!! :net::.!lods c:onfoCl ~ 4Q en ~art 130'; if I:!ley 
do !lot, uc!ic::ata what mecod ~s ~ed .. 

New di~C:a:;e.::s :s-z:ccld lISe :!le t:able to il:C:.icat.e wnat 901111tants 
will be ~=ese!!t or ~e Slls"ec-:ed to ce p=e:ent i!l pro90sed 
wast:esi::ea.m.s 0:' placing a P (e~ected to l:e presen. t) , 5 (may be 
preset) I 0: a (will net be present) anc:e: t::::e ave.::'age reportee 
valaes • 

Per_Spe.GLP 
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P-:!Uutant 

Numeer 
at 
.AnaJyses UnIlS 

---------------------------------------.-.----------------------"'" 
Cone::. Mass Cone. 

----------------------------------------------------------------
Ac:enap11Tlene 
Ac:::letn 
Ac:ytcnrtnle 
Benzene 
8en%ldine 
Careen tell"aC"tlonda 
Olorocenz:ene 
1.2.-'-i rjc,lorccen::ene 
HexaC"llorccEl'14ene 
1,2 -Oic'llOrcetnane 
1,1,1-i(tC"!lOrcetnane 
HexaC"llorcetnane 
l,l-vic'uorcetnane 
l,l.2-il'1<:'flOrcarnane 
1. t .2.2-i e!l'aC'tton:lelnSfl8 
Olcreemane 
Bis(2-cnrorce1tlyl) emer 
17 Bis (chlon:: mernyi) emer 
2-chlorcetnyf vinyt erter 
2-QtlOren~"'e 
2.4.6-iriC':!on::~ol 
~lercmeta c:esci 
C':lCrctcnn 
2-O:lctccnenol 
1 • .2-0iC"llon::ben%ene 
1. 3-0iC"llCrcba I%SlIe 

1.4-0iC"llorcbalzene 
3.3-0 fd':10 rcOe JZieilie 
1.1-0fc::':lorcett'lytene 
1.2 - T rans-dd':toreeEnyfene 
2. 4-0 iC"llorcphenO 
1.2 -0 fc:hlercprcpsne 
1.2-0 iC"Ilorcpmpyiene 
l,3-0lC"llOrcprcpylEne 
2. 4-Ofme!:tlyI;:net'lOl 
2.. 4-0 inlttctoiuene 
2.. 6-0 inltTCtoluene 
l.2-oI~enythyd:l'l!r.ti"te 
~ene 
Fiucrarrrner.e 
4-Cl1o~enyl !=henyi ether 
4-Srol'nOF'enyi pnenyt ether 
Bis(2 -:tIOtiscprc!=Y9 emer 
SisC2 -<:::!orceltloxy) me:hane 
Me!hylene c::loride 
Methyl Chloride 
Manyl bromide 
Bn::mofonn 
Cfc:::1lon::btomomarhene 
OtlorOdfbrcmotnemarle 
Helc:ad':lorcCUtadiene 
~lcrcC'Jc!opa ltadiene 
IscFhorcne 
Na~ene 
Nitl'I:l::erI%9'le 
N'ltrOphenol 
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---------------------------------------------------------------

---------------------------------------------------------------
2-Nitropnenol 
4-Nitropnenoi 
2-4-JinitrcP'lenc1 
4,6-0inrtto-{)-<.:teSCi 
N-oltrcsCdimelt1ylami'1e 
N-oitroscdipt1enyianme 
N-nrtrosodl-n-ptet:'!tamine 
~lorop181Cj 

Phenct 
Bis(2-~1hexyi)Fmaiate 
BUtYl benzyl pmtIalam 
Oi-n-butyl pmnasma 
Oi-n-oc:'!l pimaia%8 
Ole!nyl pnthsiaEe 
Oimett1yl~ 
Senzc(a)amhracene 
Benzc( a)pyrer18 
:3. 4-i::IEnzctluoranlhene 
Sen%C{k) f1uotamnEne 
C'uysene 
.A~lene 
Amhr.!C!!n8 
8en:zc(g'll)pefYler.e 
F.uorene 
Fhenanl:htene 
0iben:m(a.h)an#lracs'l8 
1nCena{1.2.3~pynmt 
?In!n8 
T etr.:!C':fcreed'Iylene 
Tduene 
i rid'llct'ee!tlyIene 
Vnyt=londe 
AJdrin 
Oiekim 
Qlotdsne 
4.4"-oOT 
4.4'-oOe 
4,4'-:;' CO 
AIp14-«Idosuiial 
Be:a-~ 
5:'Idcsulfan sultatB 
E:1dm 
E:1dm aldehyde 
Heclacnlcl' 
He~CI' ep:::x;de 
AIFta-anc 
Gamma-a He 
Oelta-aHe 
PCa-1242 
PCa-1254 
PCa-1ZZ'1 
PCa-1232 
R:3-1248 
FCa-1260 
PCa-1016 
Tc:c.ap,ene 
(TCC1Dtr _ Spe.GLP 
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~llutant 

Oelec::cn 
Level 
Used 

Maxunun 
Oaiiy 
V8lUe 

Average 
at 
Anal'JSeS 

Numcet' 
of 
AnaJyses UnItS ---------------------------------------------------------------- - .. 

C:nc. Mass 
----------------------------------------------------------- .. 

Asbestcs 
Ac:dity 
AlkaJirllty 
Bac:ana 
BCO 
C-...o 
Cltoriee 
C1lonne 
PcunCe 
Harcness 
M491esium 
NH -N 
Cil and Grease 
155 
TCC 
)(!eIdaht N 
Nitrare N 
Organic N 
cmc;:nospnsre P 
PhCS!=hcrous 
Sodum 
Spedlc Conduc::.'ItilV 
Suitara (SO) 
SUiftde(S) 
SuJflta (SO) 
AntimOny 
Arsenic 
Sarium 
Seryllium 
Cadmium 
Cut:mium 
~~per 
Cyanide 
Lead 
MercJry 
Nlckei 
Selenium 
Silver 
Thattium 
Z!nc: 

Pe,_Spe.GLP 
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4. 

• 

1. Is any Eo = 0 f wast.=CJt-at.=r t=!!a bent C see list below) praC:-:iced 
at ~~Ls Eac:li~I? 

C I Yes 
( 1 H'o 

2. !s any :0= of ~-ast.:wat..:r t::!!abent (or c"::1!""qes to an existinq 
wast.=~at::!r t:eat:::1ent:J planned for tb.is ':a.cili ty wi thin t.':.e 
next t==.=e yea:s? 

., .... 

C 1 
( I 

cesc=ibe: 

'l":eat:::e!:t ce'J':'ses 0: p::c:esses ased or ~::;osed for t::.:ea:t:inq 
wastewater or sltlcr:e (QeC!t. as many as a~;ropriate) . 

( I Ai: flotation 
( I C';!l.t:=if:r.qe. 
( J Cle!!lic:a.!. !!Irecipitat:'on 
( I Oloriz:ation 
( I Cyc!o:c.e 
( I Eilt=ation 
C 1 Flew eqtla1.iza tion 
( 1 Grease or oil se;:aration, ~e : ____________ _ 
( I Grease cat! 
( I Gr:'z:cinq £il ta: 
( 1 Grit rem.eval 
( 1 Ion excanc;e 
( I Ne~t:a1.ization, pS cor:ec:ion 
( 1 a:::!:.ation 
( 1 Reverse osmosis 
( ! Sc::!!e!l 
( 1 Seci.:nen.tat!.on 
( I Sa~tic tan.k 
( 1 Solvent se;la.ration 
( I Spill p:otec:tion 
( I Sump 
( 1 Sleloqical t:ea:ceut, t:t'Pe: ____________ _ 
( I Rai~w_at:e= diversion or storage 
( 1 Oce= c::.e!!Lic.al t:~at::::l.ent, t:".i!'e: ____________ _ 
( 1 Ot.:.er !!Ihysic:al t:eabenc, type: ____________ _ ( 1 a~er, t:"LPe: ______________________________________ __ 

Desc:ibe t!le pollatant loaainqs, flow ratas, aesiqn capacity, 
ph:ysic.al s i:e, and operatinq procedures of eac!l b:'eabent 
fac!!ity c:ec~ed above. 
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S. At-:.J.c:!: a t=:oc~ss flaw diag=am for eac existing t:~at:::1e!l: 
sys-:a:. !n.c.!.t:c.e P1:0C~SS etiUi~e!lt, by-~=:du~s, by-~roduc-: 
dis;asal ll1et-~cc., wast~ and bY-9rodu~ valces, a.z:d design and 
ape:at'::.g COc.c.:. t:'ons. 

6 • Oescibe az:y c.::.anqes in t:~at::.e!lt or dis;csal met!:ods plannec 
or tmd~r co~~uc:":ion fo: t!le wast~watar disc::.ar:oe to t!:e 
sani t3.:"'.! sewe=. Please include est!=la~ c::rglet!.o·n dat~s. 

7. Co you llave a t=eaben: ope:at:r: [I !!s C I No 

(i= Yes,) ~;:'-e: 

Title: 
P~cr:.e: 
Full Time: 
Pa:t: 'rime.: 

(s;e~':=y aOllrs) 
(s;e~ify hours) 

8. 00 ytlll llave a manual Oll ce co::e~-: ope=ation of you: 
t=~at:::Le!:t e~!.~me!lt? 
( I !~s C I &0 

9. Do VOll have a wri ttan maillta!lanC~ sc.::edllle :or ycu= t=eabent 
equl;lme!lt7 
( I Yes ( 1 No 

1. Shl!"= !n=o=a. t:!. on 

work Days 

Shifts 
pe~ work 
day: 

1st 
Enpl's 
pe~ 2nd 
shift: 

Jrd 

Shift 1st 
start 
and 2nd 
end 
times: 3rd 

Pe,_Spe.GLP 
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( 1 
1'!CIl 

[1 (I 
'riles .' Wed 
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( 1 
Fri 

C I 
sat 

( I 
Sun 

• 

• 

• 



• 

• 

• 

2. !ndioi:a whel:!l.e~ t:!:e busiIless activit'"! is: 

( ] C:ntir::t:otlS t!l.:~ug.h. t!:e year, or 
( I Seasonal - Ci!:c1.e t:l.e !!len t:!ls of t!:e :!ea~ d'll=illq' whir.:!:. t:!:e 

bus i:::.ess act;. vi t:,l OC=5: 

J A J J A S Q N . 0 

c:::~s: 

J. !ndiata ~h.et!l.e: t!:.e fac:'11 ty disc::ar;e is: 

C I c.::nti=.u.ctl.S t."::-ouqh. t!le year, or 
( 1 s=asoz:.al - Ci==.!.e t!:e !!lones 0: t!:e veaz: d'll=i::.g 'io.ilic:!: t!:.e 

eus iness act! vi t'"/ OC:::'=S: .. 

A J J A s Q D 

4 • Does o~e=at!.cn shut down for vacation, lllai!tte!:a!!ce, or ooe: 
reasons? 

( I res, indicate reasons and period wile!!. shut:.oW'll oc=s: 

( 1 ~o 

s. List t-nes and amact:.s (mass or volr:t:i:te pe: day) of raw 
m.a.~rials ilSec. or pla.t%.lled for use (at:a.c::!: list 1£ ne~dedl: 

s. List t~es and c;raant! t:y at 
(attac::. list it ne.,eceaJ. 
Safet-/ Data Sheets (i: 
identified.: 

Per_St:>e.GLP 
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Oe!!lic::a.ls 1l:!ed 0::: planne!! fo!: use 
Include c:cies of Mac.a=aC't:l=~r's 
available; - flO::: all c::e!!ticals 

........... 

c·ts 



7. Sui IdiZlq r.41'O u. t - Oraw to sol!! the lcat!.on 0:: eac!: cllildi.:lc:' 
on t!:.e p:~ises. Show map orientation anC location of' ali 
wata: ll1et~:s, stoz:n ci:aillS I num.Ce:~d ani: processes (:=:m 
sCe!l%atic f~ow diaqram), public sewe:s, ant! eac:=. facili;.z 
sewe: line c:::nnectad t:J t!:.e public sewe:s. Numbe~ eac:: se~~~ 
and show e:Cist:ing anc. proposed sam;lL'lc; locations. this 
d::a.wiJlq must: be c:e:-:i':ied by a state ~iste:~c i'=o:~ssiona.l 
E:lc;ill.ee: • 

A bllle~:ill.~ 0: ci:a.WiZlq 0: t!le £ac:ilit!es s~cwi~q t!le above 
it~ ma.y be at't.aoec in lieu of sW::m.it-:!.!lg a ci=awinq on !:!lis 
sheet. 

Per_Spe.GLP 
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SZC'l'!ON' ! - S~!!..L PL~!CN 

1. Do YQu have Qe!ltic::ti. stcl:age eontaine:s, bins, or ponds at 
your cae:' 1.1 1:7: (I Yes (1 N'o 

If yes, please qi ve a desC=:i;ltioll 0:: t!:ei= location, contents, 
s i::a , t-fg e , and f=~enc-l' and me t!:cd, 0: cleanillg. Als 0 

indicat~ i.::. a dia~ or c:::mment OIl t!::e Pl:ox~t"I of t!lese 
conbine:s ~o a sewe~ or stO:o1 d::ain. Indic:a~ if bU:ied 
metal c::~t:a.i.ne=s have c:at::odic p.:ctac--!cn. 

2. Do yclll have floor d=ai:lS in your manr:=ac:=ring or ce!!lic:al 
storage a::~a ( s ) : (I Yes (1 No != yes; Wher~ do t!:ey 
disc::.c;e t:o ? 

3. I= you have C:e!%1.iol st::rage containers, bins, or pones in 
manu':a.c==i.=.g area., ollld. an ae::'C:ental spill lead to a 
disoa::;e to: (oea all cat a~ply). 

( I an OIlS i te disyosal svst:e!!1 
( 1 pul:lic sa.nita=:r sat.-ei syst!!!It (e.g. t::..:cugh. a floor ci=ai!:.) 
( I st::CL cain 
( I to q:ct:lld 
( I oo.e:, s~eci=y: 
( I I10t a~pl.icable, no possi1:1e disc::a:;e to any of t!1e above 

routes . 

4. 00 yeu have an ae:::'den.tal spill preVe!l~l.OIl plan (A-~P) to 
prevent s-;:ills of o.e!:!tic:als or sla.g disca.rges from entering 
t!le ~nt=o!. A.u~oriq's collection. syst~: 

( I Yes - (Please e!1close a co~y wit:!l t!:e application) 
( 1 No 
( 1 N/l., Not applicable sillca t!1ere aze I10 floor drains ane/or 

t!:e fac:'li~.l ciisc!:t.az;e (s) only ciomestic wastes. 

S. Please eesc:=ibe below any pre·Ti01l3 s~ill events and re:edial 
measu=~S ta.ken to pr~ve!lt f:!leir reoe===!!!lC~ • 
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~. Al:'~ any w:ast~ llquids or sludges qene=atad anc! .!!.Q..£. c!is?osea 
of i.e. f:!:.e saz:.i tar.! sewer syste!ll? 

( I Yes, please desc::i1:e below 
( 1 &0, sk:';: t!:e l:~i.!l.c!e!: of SeC-::'on .r 

'TA:-l 
C'b 

2. I!ldicata wt:.!.c ~·;as't:as ide:t:':ied above Ca C!is~osa~ of at an 
of:-sita t=eat::tent: facility and wilia a=~ c.:s;os~ 0: on-sitae 

3. I: any of you: wastas ue sent t:l an o::-s':' te ca!lt:ali=e~ 
wast~ t::~abe:::t facilit"I, ic!entify t::!le w"aSta ane. ~e facility. 

4. I: an otltside fi= r~oves az:.y of t!l.e accve' ~eded wastes, 
state oe name (s) and ace=ess (es) of all waste a.aule.rs: 

s. 

a. __________________________ __ 

Pe=:tli t No_ 
C if applicable} : ______ _ 

Have yoa been issued any 
envi.ronme!lta~ pe::::Li ts? 

( I Yes 
( 1 No 

b. ________________________ __ 

E'e=n.i t Ho. 
(if applicable) : _______ _ 

Fede:al, state, or local 

I: yes, please list t!le pe=it(s) : ______________ _ 

Par_Spe.GLP 
mlv.11.94 
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1. Az~ all a99lic:a.l::l~ :ece::al', s't:at~, 0: local 9=et:::~at:::te!:t 
sj-~!'!da=:!s a.c.c! requi=~e!l~ being !net on a. c::nsiste!lt basis: 

( I res ( 1 No 

2. .,.;: ~o ~ 

Pe,_Spe.GLP 
mlv.ll.94 

a. wda.~ aCc!!. tional 0ge::ations anc! inai=ta::anc~ ;=oc~n=~s a=e 
cei!!<;, c::nsiderad. t= bring t!:.e f.ac:'l':':Y into c::~lia.nca: 
~so, list addit:'onal t=eat::.ent t~~olog-.: 0:: ~n:ac:t:ice 
cei!:<;" c:ns ide:~d in or:!er to cr:'=g t:e fac:'li ty into 
compliance. 

c. P=ovic:e a sceeule for bri.!:gi!Ig t.-:e facility into 
compliance. sgecify major e'le!lts plalllle~ along wit:!l 
=~asC:I:al::le c::m;letion dates. !'o~ :;::at if ce Dist:ic:-:: 
issues a pe~: to the ap91iQIl.t, it may establisn a 
sc:.::.ec:u~e for c:::n;:lian.ce di==e:e!!t c::m t!le one submi ttec 
b" t!:e facili t"l' • - . -

C-19 



! c:~rtify tmder penalty of la.w t!l.a..1: t:!::.is doc::me!l.1: and all 
a-c-..ac:::ments we:a prepa::ea. Wlder my dl:ec""...l.Cll or superrisian i: 
ac:::~rdanC:~ wi t:..:l. a systZ!!!1 desiquec. t:: assu:~ t:.::.at c;;:tali:'!'ed 
personnel prope:1.y <;ace.:!:' and eva~tlata t:e fj"!':::z:::I!atioll Stll:mit:-:e~. 
Sase1i an my i.n~.i::y of I:!:r.e person or persons we ma.caqe t::!:e syst~, 
or t!:ose pe:sons di=ae--ly responsil::le for qacerillq t:.e 
illfoc:ation, t:!:e in:o::::a.tioll sa.t:mitted is, t:: t:te best of lilY 
bawl edge and be.lie:, t=::e, ac:=ate, ar:.d C""..::z;lete. I am ay.-a:e 
t!lat t!:.ere a..re s iqnl:ic:ani: penal ties f:: sTl!:m.'!' ttinc; false 
i~=o=ation, i':'C:1.:C:!..:1<;' t:!:e ~ossi1:lili 1:']' 0: fi.:::.e at:c! i::::.P:!SCH:nte!:!t ::0: 
k.:1owinq viola.tiocs. 

~ame(s) 'I."itle 

Signal::re Date E'h.one 

• 

• 

• 

• 
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POTW Contact List 

Earl Mahaffey 
Brian Collins 
State of Mississippi 
Office of Pollution Control 
P.O. Box 10385 
Jackson, Mississippi 39209 
(601) 961-5122 

Al Gombus 
O&M Contract Administrator 
Harrison County Wastewater and Solid Waste Management District 
14108 Airport Road 
P.O. Box 2409 
Gulfport, Mississippi 39505 
Telephone (601) 868-8752 
Fax (601) 868-8751 

Buddy Broadway 
Gulfport Public Works Director 
Gulfport, Mississippi 
(601) 868-5740 

Pe._Spe.GLP 
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APPENDIX D 

EXCAVATION PERMIT 



. ;~ :::: • 

• 
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EXCFlURT! 01'1 

~~EQlIESTING Ce::"H1HI'ID: 

WORK REQUEST/SERVICE CALL ~ ----- JOB ORDER it 

PLRN~EC COMPLETION OATE: 

DES~RIPTION OF WORK: 

.fOr $J:f-R & 
eOJ.}5Tauei; -·4 3 IX 150/ T!<.O.JC/"1. 

('=e Md :a -/-1lN\ c 

REQUESTING OFFICIAL: 

UNDERGROUND UTILITY CHECK 

(SIGi'iATUfiE) 

(SIGHflTur{E) 

hi! f/1e IfI'-lftJ: Ji..,M 
(SIGi'!HTURE) 

SEIJER: 

(SI"RE} 

ALH(-I1'"j: ~L=· _ ....... _. __ _ 
(SIGNATURE) 

(SIGNATiJRE~ 

Cab ie Tli ~ 

(CODE] 

4~ 
(CODE) 

4~ 
(CODE) 

40? 
(CODE) 

(CODE) 

42.0 
(CODE) 

7-20 

(S!G~~TUR£j (CODE) (DATE) 

!11SS!$f5IF·,:·r i.JNE COI'ITR::iL NUMBER: q1 {)7 dV iZ).."Z- 0 2.3 8 

1-800-227-6~.?7 .. ~"'. F'HiJl'lE P~Ri"lli IS GOOD FOR 10 WORKING DAYS. 
OUR CODE ~*.*~·NABA*~*** 

APPRUVRL IS GRANTED FOR 90 
()F TE;_EF'I"lDNES. 

Per Spe.GLP 
m'; 11.94 

D~YS ~OR ALL ITEMS UITH THE EXCEPTION 

e~~· 
Fl"IEO DIREr; (GATE) 

0-1 



Base Construction Contact List 

Gordon Crane 
Environmental Coordinator 
NCBC Gulfport 
(60~) 87~-2485 

Bernie Walker 
Civil Engineering 
NCBC Gulfport 
(601) 871-2193 

Don Morruchi 
Public Works 
NCBC Gulfport 
(601) 871-2167 

Per_Spe.GLP 
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PROJECT 
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CHK.BY 

JOB NO. 
BSO~.'7D 

DATE 
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Drawdown(s) and Flowrates 
NCBC Gulfport Site 6 Free-Phase Product Extraction System 

Drawdown 

Flow IIQII 

Length 

No.of 
Wells 

Capture 
Zone 

Per_Spe.GLP 
mlv.l1.94 

Trench Trench 

1.5 ft 3.0 ft 

7.7 gpm 14.6 gpm 

150 LF 150 LF 

na na 

Well Well Well 
Points Points Points 

1.1 ft 1.5 ft 3.0 to 
4.5 ft 

3.5 gpm 13.4 gpm 18.2 gpm 

na na na 

7 well 7 well 7 well 
points points points 

E-2 

• 

• 

• 



• 

• Water Balance Results from Baseline Rune, TR61 

• 



• 

• 

• 

NCBC Gulfport Site 6 
FLOWPATH Modeling Task 
Water Balance Results from Baseline Run. TR61 
No Trench, No Pumping 07/23/94 kds 

** •• **.**.** ....... * •• ** ................................... .. 
• 
• 
• 
• 
• 

ECHOPRINT 

FLOWPATH 
version 4.3 

• 
• 
• 

• 
• FLOWPATH waswriUen by1bomas Franz and Nilson Gulguer • 
• • ............................................................. 
• • 
• Cqryript 1989-1993 • 
• by • 
• Waterloo Hydrogeologic Soilwue • 
• 200 Cmdlewood Cre:scII:m • 
• Waterloo, Ontario • 
• N2L SY9, Canada • 
• • 
• iD(!l19) 746-1798 • 
• • 
••••••••••• * ................................................ . 

FLOWPATH logbook for data set: TR6t 

Unit s~ : English units [ft/gal/d] 

••••• GRID PARMiETERS ..... 

Number oflc-grid lines : 22 

Number ofy-grid lines : 27 

Grid coordinates (x-grid lines)[ft] : 

1 O.oooE+OOOO 
:1 2.oooE+OOO1 
3 3.OO9E-+OOO1 
4 4.oooE+OOO1 
S 4.513E+OOO1 
6 4.96SE+OOO1 
7 5.491E+OOO1 
8 6.oooE+OOO1 
9 6.544E+OOO1 
10 6.996E+OOO1 
11 7.441£+0001 
12 8.oooE-+OOO1 
13 9.021£+0001 
14 l.oooE+OOO2 
15 1.2ooE+OOO2 
16 1.4OOE+0002 
17 I.600E+OOO2 
18 UooE+OOOZ 
19 2.oooE+0002 
20 2.2ooE+OOO2 
21 2.4OOE+0002 
22 2.6ooE+OO02 

p., spe.GLP 
mlv:ll.94 E-3 



Grid coordinates (y-grid lines) [ti] : 

1 O.oooE+OOOO 
2 2.oooE+OOO1 
3 4.oooE+OOO1 
4 6.oooE+OOO1 
S 8.oooE+OOO1 
6 9.027E+OOO1 
7 l.oooE+0002 
8 1.098E+0002 
9 1.200E+OOO2 
10 1.30lE+OOO2 
II 1.4OOE+0002 
12 1.497E+OOO2 
13 1.6OOE+0002 
14 1.7ooE+OOO2 
IS 1.800E+0002 
16 1.896E+OOO2 
17 2.oooE+0002 
18 2.099E+0002 
19 2.2ooE+0002 
20 2.302E+OOO2 
21 2.4OOE+OOO2 
22 2.497E+0002 
23 2.6OOE+0002 
24 2.800E+0002 
2S 3.oooE+OOO2 
26 3.2ooE+OOO2 
27 3.4OOE+0002 

...... WEILP~ ••••• 

Number of wells : 0 

••••• CONSTRAINED HEAD NODES ••••• 

Number of c:oostant head nodes : 44 

No.ij X Y 
[til [til 

caost.head 
[til 

1 1 27 O.oooE+OOOO 3.4OOE+OOO2 2.330E+OOO1 
2 1 26 O.ooOE+OOOO 3.197E+0002 2.330E+OOO1 
3 1 2S O.oooE+OOOO 3.001E+0002 2.330E+OOO1 
4 1 24 O.oooE+OOOO 2.798E+OOO2 2.330E+OOO1 
S 1 23 O.oooE+OOOO 2.603E+OOO2 2.330E+OOO1 
6 I 22 o.oooE+OOOO 2.497E+0002 2.330E+OOO1 
7 I 21 O.oooE+OOOO 2.4OOE+OOO2 2.330E+OOO1 
8 1 20 O.oooE+OOOO 2.302£+0002 2.330E+OOO1 
9 I 19 O.oooE+OOOO 2.196£+0002 2.330E+OOO1 
10 I 18 O.oooE+OOOO 2.099E+OOO2 2.330E+OOO1 
11 I 17 O.oooE+OOOO 2.001£+0002 2.330E+OOO1 
12 1 16 O.oooE+OOOO 1.896£+0002 2.330E+OOO1 
13 1 IS O.oooE+OOOO 1.798E+OOO2 2.330E+OOO1 
14 1 14 0.000£+0000 1.700£+0002 2.330E+OOO1 
IS 1 13 O.oooE+OOOO 1.602E-+OOO2 2.330E+OOO1 
16 I 12 O.oooE+OOOO 1.497E+0002 2.330£+0001 
17 1 11 0.000£+0000 1.399E+0002 2.330£+0001 
18 1 10 0.000£+0000 1.301E+0002 2.330E+OOO1 
19 1 9 0.000£+0000 I.204E+0002 2.330E+OOO1 
20 1 8 O.oooE+OOOO 1.098E+0002 2.330E+OOOI 
21 1 7 O.oooE+OOOO l.oooE+0002 2.330E+OOO1 
22 1 6 0.000£+0000 9.027E+OOO1 2.330E+OOO1 
23 I 5 O.OOOE+OOOO 7.973E+OOO1 2.330E+oool 
24 1 4 O.ooOE+OOOO 6.018E+OOO1 2.330E+OOO1 

Per_Spe.GLP 
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25 I 3 O.oooE+OOOO 3.987E+OOO1 2330E+OOOi 
26 I 2 O.oooE+OOOO 2.031E+OOO1 2.330E+OOO1 
27 I I O.OooE+OOOO O.oooE+OOOO 2.330E+OOO1 
28 4 3 3.987E+OOO1 3.987E+OOO1 2335E+OOOi 
29 7 13 5.491E+OOO1 1.602E+OOO2 233SE+OOOi 
30 17 I 1.602E+OOO2 O.oooE+OOOO 2.4OOE+OOO1 
31 18 1 1.798E+o002 O.oooE+OOOO 2.410E+OOO1 
32 19 1 2.oo1E+OOO2 O.oooE+OOOO 2.420E+OOO1 
33 20 1 2.196E+0002 O.oooE+OOOO 2.430E+OOO1 
34 21 1 2.4OOE+0002 O.oooE+OOOO 2.44OE+OOO1 
35 22 2 2.603E+0002 2.031E+OOO1 2.44OE+OOO1 
36 22 4 2.603E+OOO2 6.018E+OOO1 2.430E+OOO1 
37 22 7 2.603E+0002 l.oooE+0002 2.420E+OOO1 
38 22 II 2.603E+OOO2 1399E+0002 2.410E+OOO1 
39 22 14 2.603E+0002 1.7ooE+0002 2.4OOE+OOO1 
40 22 19 2.603E+0002 2.196E+0002 239OE+OOOi 
41 22 23 2.603E+OOO2 2.603E+0002 2.380E+OOO1 
42 22 26 2.603E+0002 3.197£+0002 2.370E+OOO1 
43 20 27 2.196E+0002 3.4OOE+0002 2.36OE+OOO1 
44 18 27 1.798E+0002 3.4OOE+0002 2.350E+OOO1 

••••• SPECIFIED FLUX NODES ••••• 

Number offluxnodes: 0 

••••• SURFACE WAlER BODIES ••••• 

Number of surface water body nodes : 0 

••••• AQUIFER PROPERTIES ••••• 

Number of different material properties : 4 

No. Kxx Kyy Porosity 
[ft/d] [ft/d] [-] 

1 5.7ooE+OOOO 5.7ooE+OOOO 2.5ooE-OOOI (default) 
2 2.550E+OOO1 2.550E+OOO1 2.7ooE-OOOI 
3 S.7ooE-OOOI 5.700£.0001 2.2ooE-OOOI 
4 2.8ooE+OOOO 2.8ooE+OOOO 2.5ooE-OOOI 

•••••••••• DISTRIBUTION OF AQUIFER MATERIAL PROPERTIES ......... . 

I I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

271 1 1 1 
261 1 1 1 
251 1 1 I 
2412 1 1 
2312 1 1 
221221 
211 2 2 1 
2012 2 1 
1912 2 2 
181 2 2 2 
1712 2 2 
161 2 2 1 
151 2 2 1 
141 2 2 1 

Per_Spe.GLP 
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1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 I 
1 1 
1 1 
I I 

1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
I 1 1 1 
1 1 1 1 
1 1 1 1 
1 133 
3 3 3 3 
1 1 1 1 
1 1 1 1 

I 1 I 1 
I 1 1 1 

I 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 3 1 
1 1 3 3 1 
13331 
33311 
33311 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 

E-5 



131 :2 1 1 1 1 I 1 1 I 
1212 1 1 1 1 1 1 1 1 
111 1 1 1 1 1 1 1 1 1 
10 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
91 1 1 1 1 1 1 1 1 1 1 1 1 1 114 
81 1 1 1 1 1 1 1 1 1 1 1 1 1 114 
71 1 1 1 1 1 1 1 1 1 1 1 1 1 144 
61 1 1 1 1 1 1 1 1 1 1 1 1 1 444 
5 I 1 1 1 1 1 1 1 1 1 1 1 4 4 444 
41 1 1 1 I 1 1 1 1 1 4 4 4 4 444 
31 1 1 1 1 1 1 4 4 4 4 4 4 4 444 
21 1 1 1 1 4 4 4 44444 444 4 
11 1 1 4 4 4 4 4 44444 444 4 

I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

118 19 20 21 22 

271 1 1 1 1 1 
261 1 1 1 1 1 
251 1 1 1 1 1 
241 1 1 1 1 1 
2311 1 1 1 1 
221 1 1 1 1 1 
211 1 1 1 1 1 
201 1 1 I I I 
191 I 1 1 I I 
181 1 1 1 1 1 
171 I 1 I 1 I 
161 1 1 I 1 1 
151 I 1 I I 1 
141 1 1 I I 4 
131 1 1 1 4 4 
121 1 1 444 
111 1 4 444 
10 I 1 4 444 
914 4 444 
814 4 4 4 4 
714 4 4 4 4 
614 4 4 4 4 
514 4 4 4 4 
414 4 4 4 4 
314 4 4 4 4 
214 4 4 4 4 
114 4 4 4 4 

118 19202122 

••••• AQUIFER TYPE •• *.* 

Unccofined aquifer 

••••• AQUIFER BOrrOM ELEVATIONS ..... 

Number of different aquifer bottom elevatioos : 5 

No. aquifer bottom eJevation 
[it] 

I -5.000E+OOOO (default) 
2 -l.SOOE-+OOO1 
3 ·1.300E-+OOO1 

Per_Spe.GLP 
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• 4 -7.500E+OOOO 
5 -6.oooE+OOOO 

........ * .. DISTRIBU1l0N OF AQUIFER BOlTOMELEVATIONS ........... 

I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 

2711 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 
261 1 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 
2511 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
241 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
231 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
2211 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
211 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2011 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
191 1 1 1 1 I 1 1 I 1 1 I I 1 1 I 1 1 
181 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
171 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
161 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 
15 I 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
141 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 
131 1 I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
121 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11/ 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
101 2 2 2 1 1 1111111 1 1 1 1 1 
912 2 2 1 11111111 1 1 1 1 1 
812 2 2 2 Z 221 1 1 1 1 1 1 1 1 1 
712 2 2 2 2 2 2 2 2 2 221 1 1 1 1 
612 2 2 2 2 222 222 2 1 1 1 1 1 
512222 2 2 2 2 2 2 2 2 3 3 I I 1 

• 412 2 2 Z 2 2 2 2 2 2 2 2 3 3 4 4 1 
312222 2 2 2 2 222 2 3 3 445 
212 2 2 2 2 2 2 2 222 2 3 3 445 
112222 222 2 222 2 3 3 445 

112345678 9 10 11 12 13 14 15 16 17 

118 19 20 21 22 

2711 1 I I I 
261 1 I 1 1 I 
251 I 1 1 1 1 
241 1 1 1 1 1 
2311 1 1 I 1 
2211 1 1 1 I 
211 1 1 1 I 1 
2011 I 1 1 1 
191 1 1 1 1 1 
181 1 1 1 1 1 
171 1 1 1 1 1 
161 1 1 1 1 1 
15 I 1 1 1 1 1 
141 1 1 I 1 1 
131 1 1 1 1 1 
121 1 1 1 I 1 
111 1 1 1 1 1 
10 I 1 1 1 1 1 
91 1 1 1 1 1 
81 1 1 1 1 I 
71 1 1 1 1 1 
61 1 I 1 1 1 
5 I 1 1 1 1 1 
41 1 1 1 1 1 
315 1 1 1 1 

• 215551 1 
115555 5 

118 19 20 21 22 

Per_Spe.GLP 
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• ••••• AREAL RECHARGE ••••• 

Number of different infiltrationievapoa3i1Spiration rates : 3 

No. iD1iJIration evapotnmspiration effective recharge 
[I.IIl [l/T] [l/f] 

1 1.100E-0002 9.100E-0003 1.900E-0003 (defauh) 
1 I.2S~2 9.1ooE-0003 3.460E-0003 
1 O.oooE+OOOO O.oooE+OOOO O.oooE-+OOOO 

•••••••••• DISTRIBtmON OF AREAL 1NI0000-FLUXES .......... 

1 1 2 3 4 S 6 7 8 9 10 11 12 13 14 IS 16 17 

2712 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2612 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2S12 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2412 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2312 2 1 1 1 1 1 1 1 1 1 3 3 1 1 1 1 
2212 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
2112 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
2012 2 1 1 1 1 1 1 1 1 1 3 3 333 3 
1912 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
181 2 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
1712 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1612 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
IS 12 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 • 1412 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1312 2 1 3 3 3 1 1 1 1 1 1 1 1 1 1 1 
121 2 2 1 3 3 3 1 1 1 1 1 1 1 1 1 1 1 
1112 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
10 I 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
912.2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
81 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
712 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
612 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
S 12 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
412 2 1 3 3 3 3 3 3 3 3 3 3 3 333 
31 2 2 1 3 3 3 3 3 3 3 3 3 3 3 333 
21 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

11234S67 8 9 10 11 12 13 14 IS 16 17 

118 19 20 21 22 

2712 2 2 2 3 
261 1 1 1 1 3 
2S I 1 1 1 1 3 
241 1 1 1 1 3 
231 1 1 1 1 3 
2213 1 1 1 3 
211 3 1 1 1 3 
2013 3 3 3 3 
191 3 1 1 1 3 
181 3 1 1 1 3 
171 1 1 1 1 3 
161 1 1 1 1 3 
IS I 1 1 1 1 3 
141 1 1 1 1 3 
131 1 1 1 1 3 • 121 1 1 1 1 3 
111 1 1 1 1 3 
10 I 1 1 1 1 3 
91 1 1 1 1 3 
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81 1 1 1 1 3 
71 1 1 1 1 3 
61 1 1 1 1 3 
511 1 1 I 3 
413 I I I 3 
313 I I I 3 
21 I I I I 3 
II I I 1 I 3 

118 19 20 21 22 

..... PATlfi..INE &: PARTICLE TRACKING DATA ••••• 

Number offorward particles: 7 

No. x-re1ease y-release 

I 2.204E-+OOO2 2.4OOE-+OOO2 
2 2.023E-+OOO2 1.79OE-+0002 
3 2.oo1E+OOO2 I.204E+OOO2 
4 1.617E-+OOO2 5.942E+OOO1 
5 1.031E-+0002 3.46OE+OOO1 
6 2.oo1E+OOO2 2.986E-+0002 
7 1.414E-+OOO2 3.189E+OOO2 

Number of reverse particles: 0 

No well particles specified 

•••••••••••• HYDRAUIJC HEAD DISTRIBUTION •••••••••••• 

2 3 4 5 6 

2712.33E+OOO1 2.34E+OOO1 2.34E-+OOO1 2.34E+OOO1 2.34E+OOO1 2.34E+OOO1 
2612.33E+OOO1 2.34E-+OOO1 2.34E-+OOO1 2.34E+OOO1 2.34E-+OOO1 2.34E+OOO1 
25 12.33E-+OOOI 2.33E+OOO1 2.34E-+OOO1 2.34E+OOO1 2.34E-+OOO1 2.34E+OOO1 
2412.33E+OOO1 2.33E+OOO1 2.34E-+OOO1 2.34E+OOO1 2.34E+OOO1 2.34E+OOO1 
2312.33E+OOO1 2.33E+OOO1 2.33E+OOO1 2.34£+0001 2.34E+OOO1 2.34E+OOO1 
2212.33E+OOO1 2.33£+0001 2.33£+0001 2.34£+0001 2.34E+OOO1 2.34E+OOO1 
2112.33E+OOO1 2.33£+0001 2.33E+oool 2.34£+0001 2.34E+OOO1 2.34£+0001 
2012.33£+0001 2.33E+OOO1 2.33£-+0001 2.34£+0001 2.34E+OOO1 2.34£+0001 
1912.33E-+OOO1 2.33E+OOO1 2.33E-+OOO1 2.33E+OOO1 2.34£-+0001 2.34E+OOO1 
1812.33E+OOO1 2.33E+OOO1 2.33E-+OOO1 2.33E-+OOO1 2.34E-+OOO1 2.34E-+OOO1 
1712.33E-+OOO1 2.33E+OOO1 2.33E-+OOO1 2.33E+OOO1 2.34£+0001 2.34£+0001 
1612.33E+OOO1 2.33E-+OOO1 2.33E+OOO1 2.33E+OOO1 2.34E+OOO1 2.34E+OOO1 
15 12.33E+OOO1 2.33E+OOO1 2.33E+OOO1 2.34E+OOO1 2.34E+OOO1 2.34E+OOO1 
1412.33E+OOO1 2.33E+OOO1 2.33E-+OOO1 2.34E-+OOO1 2.34E-+OOO1 2.34E-+OOO1 
1312.33E-+OOO1 2.33E+OOO1 2.33E-+OOO1 2.34E+OOO1 2.34E-+OOO1 2.34E+OOO1 
12 12.33E-+OOO1 2.33E-+OOO1 2.33E-+OOO1 2.34E-+OOO1 2.34E-+OOO1 2.34£-+0001 
Il12.33E-+OOO1 2.33E+OOO1 2.34E-+OOO1 2.34E+OOO1 2.34E-+OOO1 2.34E-+OOO1 
10 12.33E+OOO1 2.33E+OOO1 2.34E+OOO1 2.34E-+OOO1 2.34E+OOO1 2.34E+OOO1 
912.33E+OOO1 2.33E-+OOO1 2.34E+OOOl 2.34E+OOOl 2.34E+OOO1 2.34E-+OOOl 
812.33E+OOO1 2.33E+OOOl 2.34E+OOO1 2.34E+OOO1 2.34E+OOO1 2.34E+OOO1 
712.33E+OOO1 2.33E+OOOl 2.34E+OOOl 2.34E+OOOl 2.34E-+OOOl 2.34E+OOOI 
612.33E+OOO1 2.33E+OOO1 2.34E-+OOO1 2.34E+OOOI 2.34E-+OOO1 2.34E+OOOl 
5 12.33E+OOOl 2.33E+OOO1 2.34E+OOO1 2.34E+OOO1 2.34E+OOOl 2.34E+OOOI 
412.33E+OOOI 2.33E+OOO1 2.34E-+OOO1 2.34E+OOO1 2.34E+OOO1 2.34E+OOO1 
312.33E+oool 2.33E+OOO1 2.33E-+OOO1 2.33E+OOOl 2.34E+OOOl 2.34E+OOO1 
2 12.33E+OOO1 2.33E+OOO1 2.34E+OOO1 2.34E+OOOl 2.34E-+OOO1 2.34E-+OOO1 
112.33E+OOOI 2.33E+OOO1 2.34E+OOO1 2.34E+OOO1 2.34E-+OOO1 2.34E+OOOI 

Pe,_Spe.GLP 
mlv.ll.94 E-9 



2 3 4 S 6 

7 8 9 10 11 12 

2712.34E+OOOI 2.34E+OOOI 2.3SE+OOOI 2.35E+OOOI 2.35E+OOOI 2.35£+0001 
2612.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.35E+OOOI 2.35E+OOOI 2.35£+0001 
2S 12.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.35E+OOOI 2.35£+0001 2.35£+0001 
2412.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.35E+OOOI 2.35£+0001 
2312.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.3SE+OOOI 
2212.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.3SE+OOO1 
2112.34E+OOOI 2.34E+OOO1 2.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.34E+OOOI 
2012.34E+OOOI 2.34E+OOO1 2.34E+OOOI 2.34E+OOO1 2.34E+OOO1 2.34E+OOO1 
1912.34E+OOO1 2.34E+OOO1 2.34E+OOO1 2.34E+OOO1 2.34E+OOOI 2.34E+OOO1 
1812.34E+OOOI 2.34E+OOOI 2.34E+OOO1 2.34E+OOOI 2.34E+OOO1 2.34E+OOOI 
1712.34E+OOOI 2.34E+OOOI 2.34E+OOO1 2.34E+OOO1 l.34E+OOOI 2.35£+0001 
16 I 234E+OOOI 2.34E+OOOI 234E+OOOi 2.34E+OOOI 2.3SE+OOOI 2.35£+0001 
IS 12.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.35£+0001 2.35£+0001 2.3SE+OOOI 
1412.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.35£+0001 2.35£+0001 2.35£+0001 
13 1 233E+OOOI 2.34E+OOOI 2.34E+OOOI 2.34E+OOO1 2.35£+0001 2.3SE+OOOI 
1212.34E+OOOI 234E+OOOI 2.34E+OOOI 2.3SE+OOOI 2.3SE+OOOI 2.3SE+OOOI 
1112.34E+OOOI 2.34E+OOO1 2.3SE+OOOI 2.35£+0001 2.35£+0001 2.3SE+OOOI 
1012.34E+OOOl 2.34E+OOOI 2.35£+0001 2.3SE+OOOI 2.3SE+OOOI 2.3SE+OOOI 
912.34E+OOOI 2.34E+OOOI 235£+0001 2.3SE+OOOI 2.3SE+OOOI 2.35£+0001 
812.34E+OOOI 2.34E+OOOI 2.3SE+OOOI 2.35E+OOOI 2.3SE+OOOI 235£+0001 
712.34E+OOOI 2.34E+OOOI 23SE+OOO 1 2.3SE+OOO 1 2.3SE+OOO 1 2.35£+0001 
612.34E+OOO1 2.34E+OOO1 2.3SE+OOOI 2.3SE+OOOI 2.35£+0001 2.3SE+OOOI 
S 12.34£+0001 234E+OOOi 2.3SE-+OOOI 2.3SE+OOOI 2.3SE+OOOI 2.35£+0001 
412.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.3SE+OOOI 2.3SE+OOOI 2.35£+0001 
312.34E+OOOI 2.34E+OOOI 2.34E+OOOI 2.35£+0001 2.35£+0001 235£+0001 
2 12.34E+OOOI 2.34E+OOOI 2.35£+0001 2.3SE+OOOI 2.35£+0001 2.3SE+OOOI 
112.34E+OOOI 234E-+OOOI 2.35£+0001 2.3SE+OOOI 2.3SE+OOOI 2.35£+0001 

7 8 9 10 11 12 

13 14 15 16 17 18 

2712.3SE+OOOI 235£+0001 2.35E+OOOI 2.36E+OOOI 2.36E-+OOOI 2.3SE+OOOI 
26 \ 2.35£+0001 2.35£+0001 2.35£+0001 2.36E-+OOOI 2.36£-+0001 2.36£+0001 
2S 12.3SE+OOOI 2.35£+0001 235£-+0001 2.36E+OOOI 2.36£-+0001 2.36£+0001 
2412.35£+0001 2.3SE+OOOI 2.36£+0001 2.36E+OOOI 2.36£+0001 2.31£+0001 
2312.3.5E+OOOI 2.35£+0001 2.36£+0001 2.36E+OOOI 2.31£+0001 2.31£+0001 
2212.35£+0001 2.3SE+OOOI 2.3SE+OOOI 2.36E+OOOI 2.31£+0001 231£+0001 
2~ I 23.5E+OOOI 2.35£+0001 2.3.5E+OOOI 2.36E+OOOI 2.31£+0001 2.31£+0001 
2012.3.5E+OOOI 2.35£+0001 2.36£+0001 2.31£+0001 2.31£-+0001 2.31£+0001 
1912.3~E+OOOI 2.3SE+OOOI 2.36£+0001 2.31£+0001 2.31£+0001 2.38E+OOOI 
1812.3.5E+OOOI 2.3.5E+OOOI 2.36£+0001 2.31£+0001 2.31£+0001 238E+OOOI 
1712.35£+0001 2.36£+0001 2.36£+0001 2.31£+0001 2.31£+0001 238E+OOOI 
1612.36£+0001 2.36E+OOOI 2.36E+OOOI 2.31£+0001 2.31£-+0001 2.38E+OOOI 
IS 12.3.5E+OOOI 2.36E+OOOI 2.36E+OOO1 2.31£+0001 2.38E-+OOOI 2.38E+OOO1 
141235£+0001 2.36E+OOOI 2.36£+0001 2.31£+0001 2.38E+OOOI 238E+OOOI 
1312.3.5E+OOOI 2.36E+OOOI 236£+0001 2.31£+0001 2.38E-+OOOI 238E+OOOI 
1212.3.5E+OOOI 2.36E+OOOI 2.36£+0001 2.31£+0001 2.38E+OOOI 2.38E+OOOI 
q I 23.5E+OOO1 2.36E+OOOI 236£+0001 2.31£+0001 2.38E+OOOI 2.38E+OOOI 
1012.3.5E+OOOI 2.36E+OOOI 236£+0001 2.31£+0001 2.38E+OOOI 2.38E+OOOI 
9 1 23SE+OOOI 2.36E+OOO1 2.36E+OOOI 2.31£+0001 2.38E+OOOI 239E+OOOI 
8123.5E+OOOI 236E+OOOI 2.36E+OOOI 2.31£+0001 2.38E+OOOI 2.39E+OOO1 
7123.5E+OOOI 236£+0001 2.36£+0001 2.31£+0001 2.38E+OOOI 2.39E+OOOI 
6123SE+OOOI 236£+0001 2.31£-+0001 2.31£+0001 238E+OOOI 239E+OOOI 
S I 2.35£+0001 2.36E+OOO1 2.31£+0001 2.38E+OOOI 2.39E+OOOI 2.39E+OOOI 
4123.5E+OOOI 2.36£+0001 2.31£+0001 2.38E+OOO1 2.39E+OOOI 2.4OE+OOOI 
31236E+OOOI 2.36E+OOOI 2.31£+0001 2.38E+OOOI 2.39E+OOOI 2.4OE+OOOI 
21236E+OOOI 2.36E+OOOI 2.31£+0001 2.38E+OOOI 2.4OE+OOOI 2.41E+OOOI 
112.36E+OOOI 2.36E+OOO1 2.31£+0001 2.39E+OOO1 2.4OE+OOO1 2.41E+OOO1 

13 14 IS 16 17 18 

19 20 21 22 

2712.36£+0001 236E+OOOI 2.31£+0001 2.31£+0001 
261236£+0001 2.36E+OOOI 2.31£+0001 2.31£+0001 
2S 1231£+0001 2.31£+0001 2.31£+0001 2.31£+0001 

Per_Spe.GLP 
mlv.ll.94 E-10 

• 

• 

• 



• 

• 

• 

2412.37E+OOO1 2.37E+OOO1 2.37E+OOO1 2.37E+OOO1 
2312.37E+OOO1 2.38E+OOO1 2.38E+OOO1 2.38E+OOO1 
2212.37E+OOOI 2.38E+OOOI 2.38E+OOOl 2.38E+OOOI 
2112.38E+OOOI 2.38E+OOOI 2.38E+OOOl 2.38E+OOO1 
2012.38E+OOOI 2.38E+OOOI 2.38E+OOOl 2.39E+OOOl 
1912.38E+OOO1 2.38E+OOOl 2.38E+OOOI 2.39E+OOOl 
1812.38E+OOO1 2.38E+OOO1 2.39E+OOOl 2.39E+OOO1 
1712.38E+OOO1 2.38E+OOO1 2.39E+OOOI 2.39E+OOOI 
1612.38E+OOOI 2.39E+OOOl 2.39E+OOOl 2.39E+OOOI 
IS 12.38E+OOO1 2.39E+OOOl 2.39E+OOOI 2.39E+OOOI 
1412.38E+OOOl 2.39E+OOOI 2.39E+OOOI 2.40E+OOOI 
1312.39E+OOOI 2.39E+OOOI 2.40E+OOOI 2.40E+OOOI 
1212.39E+OOOl 2.39E+OOOI 2.40E+OOOI 2.40E+OOOI 
1112.39E+OOO1 2.39E+OOO1 2.40E+OOO1 2.41E+OOO1 
1012.39E+OOO1 2.40E+OOO1 2.40E+OOO1 2.41E+OOOl 
912.39E+OOOl 2.40E+OOOl 2.4IE+OOOI 2.41E+OOOI 
812.40E+OOOl 2.40E+OOOl 2.41E+OOOl 2.41E+OOOl 
712.40E+OOOl 2.41E+OOOI 2.41E+OOO1 2.42E+OOOI 
612.40E+OOOl 2.41E+OOO1 2.41E+OOO1 2.42E+OOO1 
S 12.40E+OOO1 2.41E+OOOl 2.42E+OOO1 2.42E+OOO1 
412.41E+OOO1 2.41E+OOO1 2.42E+OOOl 2.43E+OOO1 
312.41E+OOO1 2.42E+OOO1 2.43E+OOO1 2.43E+OOOl 
212.42E+OOO1 2.42E+OOOl 2.43E+OOO1 2.44E+OOO1 
112.42E+OOO1 2.43E+OOOl 2.44E+OOO1 2.44E+OOO1 

19 20 21 

............ End oflogbook ........... . 
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NCBC Gulfport Site 6 
FLOWPATII Modeling Task 
Water Balance Results from Baseline Run, TR61 
No Trench, No Pumping 07123194 kds 

Units ofaD fluxes In (ft"3/d] 
i j flux CocieID Node# 
1 1.7 -4.1746 1 1 COIIStaIIt head 
1 1.6 -8.11.1.8 1 1. COIIStaIIthead 
1 1.S -7.4889 1 3 COIIStaIIthead 
1 1.4 -8.S266 1 4 COIIStaIIt head 
1 1.3 -4.6SOO 1 S COIIStaIIt head 
1 1.1. -6.711.6 1 6 COIIStaIIt head 
1 1.1 -S.9S1.8 1 7 COIIStaIIt head 
1 1.0 -S.7714 1 8 COIIStaIIthead 
1 19 -6.04S 1 1 9 COIIStaIIt head 
1 18 -S.911.9 1 10 COIIStaIIt head 
1 17 -S.87S3 1 11 COIIStaIIt head 
1 16 -S.41.S4 1 12 COIIStaIIt head 
1 IS -S.4308 1 13 COIIStaIIt head 
1 14 -6.02S7 1 14 COIIStaIIthead 
1 13 -1..711.4 1 IS COIIStaIIt head 
1 12 -3.S676 1 16 COIIStaIIthead 
1 11 -1..98S6 1 17 COIIStaIIt head 
1 10 -4.6062 1 18 COIIStaIIt head 
1 9 -5.001.1 1 19 COIIStaIIt head 
1 8 -S.I664 1 20 COIIStaIIt head 
1 7 -S.1617 1 1.1 COIIStaIIthead 
1 6 -S.2730 1 1.1. CODStanthead 
1 S -7.7890 1 23 COIIStaIIt head 
1 4 -9.1414 1 24 CODStanthead 
1 3 -7.S17S 1 2S CODStanthead 
1 2 -8.01.44 1 26 CODStant head 
1 1 -4.0460 1 27 COIIStaIIt head 
4 3 -18.9S80 2 28 CODStanthead 
7 13 -23.3489 2 29 CODStant head 
17 1 6.0800 3 30 CODStanthead 
18 1 3.4609 3 31 CODStanthead 
19 1 3.6045 3 32 CODStanthead 
20 1 4.3S23 3 33 CODStanthead 
21 1 9.99S4 3 34 CODStanthead 
22 2 9.4046 3 3S CODStanthead 
22 4 9.7991. 3 36 COIIStaIIt head 
22 7 8.9S1.3 3 37 CODStant head 
22 11 9.1.384 3 38 CODStanthead 
22 14 10.38S1 3 39 CODStanthead 
22 19 12.4S44 3 40 COIIStaIIt head 
1.2 23 5.7809 3 41 CODStanthead 
22 1.6 3.88S9 3 42 CODStanthead 
20 1.7 -11.4230 3 43 cmstanthead 
18 27 -24.9476 3 44 CODStanthead 

Sam of aD fhues orgaDlzed in Codes: 3 
1 -157.1083 CodeID Totalflux 
2 -42.3069 CodeID Total flux 
3 61.0234 CodeID Total flux 

Global water balance (ft"3/d] : 
97.3940 total IN-fluxthrougll canst. head nodes 

-235.7858 total our.fluxthrougll canst. head nodes 
0.0000 total IN-flux1brougll flux nodes 
0.0000 total Our-flux througll flux nodes 
0.0000 total IN-fluxthrougll river nodes 
0.0000 total Our-flu .. " throul!Jl river nodes 
0.0000 total IN-flux througll injection wells 
0.0000 total our ..ftuxthrougll pumping wells 

138.3552 total net aquifer recharge 
-0.0366 sum of all fluxes should be zero 
-0.0078"10 total mass balance error 
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Simulation Domain and Boundary Conditions 
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• Water Balance Results from Interceptor Trench, Constant Head 
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• 

NCBC Gulfport Site 6 
FLOWPAlH MODEUNG TASK 

WATER BALANCE RESULTS FROM INTERCEPTOR TRENCH, CONSTANT HEAD 

MAINTAINED AT 3-FT OF' ORAWDOWN <Ei... 20.4 FT), PARTlAU..Y PENETRATING TRENCH •• 

FLOW IS EQUIVALENT TO FUJX SUM F'OR CODE 10#4. 07/23/94 KDS/RF 

............................................................. 
• 
• 
• 
• 
• 

ECHOPRINT 

FLOWPATH 
vemoo 4.3 

• 
• 

• .. 
• 

.. FLOWP Ani was written by Thomas Franz and N"tIsOD Guiguer • 
• • ............................................................. 
• • .. CopyrirJIt 1989-1993 • 
• by .. 
• Waterloo Hydrogeologic Software .. 
• 200 Candlewood Cresa:ut • 
• Waterloo. Ontario • 
• NlL SY9. Canada • 
• • 
• ph (SI9) 746-1798 • 
• • ............................................................. 

FLOWPAnilogbookfor data set: TR62 

Unit System : English units [ft/galfd] 

••••• GRID PARAMETERS ••••• 

Number ofx-grid lines : 22 

Number of y-grid lines : 27 

Grid coordinates (x-grid lines) [d) : 

1 O.OOOE+OOOO 
2 2.000E+OOO1 
3 3.009E+OOOl 
4 4.000E+OOOI 
S 4.S13E+OOO1 
6 4.96SE+OOOI 
7 S.491E+OOOI 
8 6.000E+OOOI 
9 6.S44E+OOOl 
10 6.996E+OOOI 
11 7.447E+OOOl 
12 8.000E+OOOI 
13 9.027E+OOOI 
14 l.OOOE+OOO2 
IS 1.200E+OOO2 
16 1.400E+OOO2 
17 1.600E+OOO2 
18 1.800E+OOO2 
19 2.000E+OOO2 
20 2.200E+OOO2 
21 2.400E+OOO2 
22 2.600E+OOO2 

Per_Spe.GLP 
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Grid coordinates (y-grid lines) (ft] : 

1 O.oooE+OOOO 
2 2.0ooE+OOO 1 
3 4.oooE+OOO1 
4 6.oooE+OOO1 
5 8.oooE+OOO1 
6 9.027E+OOO1 
7 l.oooE-+OOO2 
8 1.098E+0002 
9 1.2ooE-+OOO2 
10 1.301£+0002 
11 1.4OOE-+OOO2 
12 1.497E+OOO2 
13 1.6OOE+OOO2 
14 1.7ooE+0002 
15 1.8ooE+0002 
16 1.896£+0002 
17 2.oooE+0002 
18 2.099E+OOO2 
19 2.200£+0002 
20 2.302E+OOO2 
21 2.4OOE+OOO2 
22 2.497E+OOO2 
23 2.6OOE+0002 
24 2.8ooE+OOO2 
25 3.oooE+OOO2 
26 3.2ooE+OOO2 
27 3.4OOE+OOO2 

••••• WELL PARAMETERS ..... 

Number of wells : 0 

••••• CONSTRAINED HEAD NODES ••••• 

Number of CODStant head nodes : S7 

No. i j X Y coast. head 
[ft] [ft] [ft] 

1 1 27 O.oooE+OOOO 3.4OOE+0002 2.330E+OOOI 
2 1 26 O.oooE+OOOO 3.197E+0002 2.330E+OOO1 
3 1 25 O.oooE+oooo 3.001£+0002 2.330£+0001 
4 1 24 O.oooE+OOOO 2.798£+0002 2.330£+0001 
5 1 23 O.oooE+oooo 2.603E+0002 2.330£+0001 
6 1 22 O.oooE+oooo 2.497E+0002 2.330£+0001 
7 1 21 O.oooE+oooo 2.4OOE+0002 2.330E+OOO1 
8 1 20 O.oooE+oooo 2.302£+0002 2.330E+OOO1 
9 1 19 O.oooE+OOOO 2.196£+0002 2.330E+OOO1 
10 1 18 O.oooE+OOOO 2.099E+0002 2.330£+0001 
11 1 17 O.oooE+oooo 2.001£+0002 2.330£+0001 
12 1 16 0.000£+0000 1.896£-+0002 2.330£+0001 
13 1 15 O.oooE+OOOO 1.798E+0002 2.330E+OOOI 
14 1 14 0.000£+0000 1.7OOE+0002 2.330E+OOO1 
IS 1 13 0.000£+0000 1.602E+0002 2.330E+OOO1 
16 1 12 0.000£+0000 1.497E1oOOO2 2.330£+0001 
17 1 11 0.000£+0000 1.399£+0002 2.330E+OOO1 
18 1 10 0.000£+0000 1.301£+0002 2.330E+OOOI 
19 1 9 O.OOOE+OOOO l.204E+0002 2.330E+OOOI 
20 1 8 O.oooE+OOOO 1.098£+0002 2.330£-+0001 
21 1 7 0.000£+0000 1.000E+0002 2.330E-+OOO1 
22 1 6 O.oooE+oooo 9.027E+OOOI 2.330E-+OOOI 
23 1 5 O.oooE+OOOO 7.973E-+OOOI 2.330E-+OOO1 
24 1 4 O.oooE+oooo 6.018E+OOO1 2.330E-+OOO1 

Pe,_Spe.GLP 
mlv.11.94 E-22 



• 

•• 

• 

25 1 3 O.OOOE+OOOO 3.987E+OOO1 2.330E+OOO1 
26 1 2 O.OOOE+OOOO 2.031E+OOO1 2.330E+OOO1 
27 1 1 O.OOOE+OOOO O.OOOE+OOOO 2.330E+OOO1 
28 20 27 2.196E+OOO2 3.400E+0002 2.36OE+OOOi 
29 18 27 1.798E+OOO2 3.400E+0002 2.350E-+OOO1 
30 17 1 1.602E+OOO2 O.OOOE+OOOO 2.400E+OOO1 
31 18 1 1.798E+0002 O.OOOE+OOOO 2.410E+OOO1 
32 19 1 2.oo1E+0002 O.OOOE+OOOO 2.420E+OOO1 
33 20 1 2.196E+0002 O.OOOE+OOOO 2.430E+OOO1 
34 21 1 2.400E+OOO2 O.OOOE+OOOO 2.440E+OOO1 
35 22 2 2.603E+OOO2 2.031E+OOO1 2.440E+OOO1 
36 22 4 2.603E+OOO2 6.018E+OOO1 2.430E-+OOO1 
37 22 7 2.603E+0002 1.OOOE+0002 2.420E+OOOI 
38 22 11 2.603E-+{)Q02 l.399E+0002 2.410E+OOO1 
39 22 14 2.603E+OOO2 1.7ooE+0002 2.400E+OOO1 
40 22 19 2.603E+0002 2.196E+0002 2.390E+OOO1 
41 22 23 2.603E+OOO2 2.603E+OOO2 2.380E+OOO1 
42 22 26 2.603E-+{)002 3.197E+0002 2.370E+OOO1 
43 7 21 '-491E+OOO1 2.400E+0002 2.040E+OOO1 
44 7 20 '-491E+OOO1 2.302E+0002 2.040E+OOO1 
45 8 19 6.018E+OOO1 2.196E+0002 2.040E+OOO1 
46 8 18 6.018E+OOO1 2.099E+0002 2.040E-+OOO1 
47 9 17 6.544E+OOO1 2.oo1E+0002 2.040E+OOO1 
48 9 16 6.544E+OOO1 l.896E+0002 2.040E+OOO1 
49 10 15 6.996E+OOO1 1.798E+0002 2.040E+OOO1 
50 10 14 6.996E+OOO1 1.7ooE+0002 2.040E+OOO1 
51 9 13 6.544E+OOO1 1.602E+0002 2.040E+OOO1 
52 9 12 6.544E+OOO1 1.497E+0002 2.040E+OOO1 
53 8 11 6.0 18E+OOO 1 1.399E+0002 2.040E+OOO1 
54 8 10 6.0 18E+OOO 1 l.301E+0002 2.040E+OOO1 
55 7 9 5.491E+OOO1 l.204E+0002 2.040E+OOO1 
56 7 8 5.491E+OOO1 1.098E+0002 2.040E+OOO1 
57 6 7 4.965E+OOO1 1.OOOE+0002 2.040E+OOO1 

••••• SPECIFIED FLUX NODES ..... 

Numberoffluxnodes: 2 

No.ij X Y nodalllow 
[it] [it] [it"3/ft"2ld] 

1 4 3 3.987E+OOO1 3.987E+OOO1 -B.80SE-0003 
2 7 13 5.491E+OOO1 1.602E+0002 -4.349&0002 

..... SURFACEWATERBODIES ..... 

Number of surface water body nodes : 0 

••••• AQUIFER PROPERTIES ••••• 

Number of different material properties : 5 

No. Kxx Kyy 
[ft/dJ [ft/d] 

Porosity 
[-] 

1 5.7ooE+OOOO 5.700E+OOOO 2.500£-0001 (defauh) 
2 2.5S0E+OOO1 2.5S0E+OOO1 2.700£-0001 
3 5.700&0001 5.7ooE-OOOl 2.200£-0001 
4 2.8ooE+OOOO 2.800E+OOOO 2.500£-0001 
5 2.268E+OOO2 2.268E-+{)002 3.300£-0001 
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.......... DISTRIBUTION OF AQUIFER MATERIAL PROPERTIES .......... • 
I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

271 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
261 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
251 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2412 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2312 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2212 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2112 2 1 1 1 1 5 1 1 1 1 1 1 1 1 3 1 
2012 2 1 1 1 1 5 1 1 1 1 1 1 1 3 3 1 
1912 2 2 1 1 1 5 5 1 1 1 1 1 3 3 3 1 
1812 2 2 1 1 1 1 5 1 1 1 1 3 3 3 1 1 
1712 2 2 1 1 1 1 5 5 1 3 3 3 3 3 1 1 
1612 2 1 1 1 1 1 1 5 3 3 3 1 1 1 1 1 
IS I 2 2 1 1 1 1 1 1 5 5 1 1 1 1 1 1 1 
1412 2 1 1 1 1 1 1 5 5 1 1 1 1 1 1 1 
131 2 1 1 1 1 1 1 1 5 1 1 1 1 1 1 1 1 
1212 1 1 1 1 1 1 S 5 1 1 1 1 1 1 1 1 
111 1 1 1 1 1 1 1 5 1 1 1 1 1 1 1 1 1 
10 I 1 1 1 1 1 155 1 1 1 1 1 1 1 1 1 
91 1 1 1 1 1 1 5 1 1 1 1 1 1 1 1 1 4 
81 1 1 1 1 1 5 5 1 1 1 1 1 1 1 114 
71 1 1 1 1 1 5 1 1 1 1 1 1 1 1 144 
61 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4 4 4 
S I 1 1 1 1 1 1 1 1 1 1 1 1 4 4 444 
41 1 1 1 1 1 1 1 1 1 1 4 4 4 4 444 
31 1 1 1 1 1 1 1 4 4 4 4 4 4 4 444 
21 1 1 1 1 144 4 4 4 4 444 444 
11 1 1 1 4 444 4 4 4 4 4 4 4 444 

11234567 8 9 10 11 12 13 14 15 16 17 • 11819202122 

2711 1 1 1 1 
261 1 1 1 1 1 
25 I 1 1 1 1 1 
241 1 1 1 1 1 
2311 1 1 1 1 
221 1 1 1 1 1 
211 1 1 1 1 1 
201 1 1 1 1 1 
191 1 1 1 1 1 
181 1 1 1 1 1 
171 1 1 1 1 1 
161 1 1 1 1 1 
15 I 1 1 1 1 1 
141 1 1 1 1 4 
131 1 1 1 4 4 
121 1 1 444 
111 I 4 4 4 4 
101 1 4 4 4 4 
914 4 4 4 4 
8144444 
714 4 4 4 4 
614 4 4 4 4 
5144444 
414 4 4 4 4 
3144444 
214 4 4 4 4 
1144444 

118 19 20 21 22 • 
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• ..... AQUIFER TYPE ••••• 

Unconfined aquifer 

••• - AQUIFER BOTIOMELEVATIONS ...... 

Number of diffen:nt aquifer boIUm ellMlic:m : 6 

No. aquifer boIUm elevatiOll. 
[til 

1 -5.oooE+OOOO (defauh) 
2 -l..5ooE-+OOO1 
3 ·1.3ooE+OOO1 
4 .7.,ooE+OOOO , -6.oooE+OOOO 
6 1.3OOE+OOO1 

........... DISTRlBUTIONOF AQUIFERBOTrOMELEVATIONS ........... 

I 1 :% 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 

271 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 
2611 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
251 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 
2411 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

• 23\ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2211 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
211 1 1 1 1 1 1 6 1 1 1 1 1 1 1 1 1 1 
2011 1 1 1 1 1 6 1 1 1 1 1 1 1 1 1 1 
191 1 1 1 1 1 1 6 6 1 1 1 1 1 1 1 1 1 
181 1 1 1 1 1 1 I 6 1 1 1 1 1 1 1 1 1 
171 1 1 1 1 1 1 1 6 6 1 1 1 1 1 1 1 1 
161 1 1 1 1 1 1 1 1 6 1 1 1 1 1 1 1 1 
IS I 1 I I 1 1 I 1 166 1 1 1 1 1 1 I 
141 1 I 1 1 1 1 1 166 1 1 1 1 1 1 1 
131 1 1 1 1 1 1 1 161 1 1 1 1 1 1 1 
121 1 1 1 1 1 1 1 661 1 1 1 1 1 1 1 
111 1 1 1 1 1 1 1 611 1 1 1 1 1 1 1 
1012 :2 2 1 1 1 6 61111 1 1 1 1 1 
912 2 2 1 1 1 6 1 1 1 1 1 1 1 1 1 
812 2 2 :1 :2 6 6 111111 1 1 1 1 
712 l 2 :2 2 6 2 22222 1 1 1 1 1 
61:1 2 Z 2 2 2 :2 1 2 2 :2 Z 1 1 1 1 1 
512 2 1 :2 2 2 :2 2 :2 2 2 :z 3 3 ] 1 1 
412 2 2 2 2 2 :z 2 2 2 2 2 3 344 1 
31:2 2 2 2 2 2 2 2 2 2 2 2 3 3 4 4 , 
21 Z 2 2 :1 :2 2 2 :2 :2 2 2 :2 3 J 4 4 5 
112 1 2 :1 2 2 2 2 2 :2 2 2 J J 4 4 5 

11234567 8 9 10 11 12 13 14 l' 16 17 

118 19 20 21 22 

27\1 1 1 1 1 
261 1 1 1 1 1 
2S1 1 1 1 1 1 
2411 I 1 1 1 
2311 1 1 1 1 
2211 1 1 1 1 

• 211 1 1 1 1 1 
201 1 1 1 1 1 
191 1 1 1 1 1 
181 1 1 1 1 1 
171 1 1 1 1 1 
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161 I 1 I I 
15 1 I 1 1 1 
141 1 1 1 1 
131 1 1 1 1 
121 1 I 1 1 
111111 1 
10 I 1 1 1 1 1 
9111111 
8111111 
71 1 1 1 1 1 
6111111 
5111111 
41 1 1 1 1 1 
3151111 
215 5 5 1 1 
IjS5555 

118 19 20 21 22 

••••• AREAL RECHARGE ••••• 

Number of different infiltratiaolevapotraDspiratOQ rates : 3 

No. infiltratiOQ evapotranspiratOQ dfedivcredmge 
(UI1 [VI1 (UI1 

l.looE-0002 9.100&0003 1.9OOE-0003 (defauh) 
l.l50E-0002 9.100&0003 3.400&0003 
O.OOOE+OOOO O.OOOE+OOOO O.OOOE+OOOO 

.......... DISTRIBunON OF AREAL 1NI0ur·FLUXES ._ ..... 

I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2712 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2612 2 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
25 12 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2412 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2312 2 1 1 1 1 1 1 1 1 1 3 3 1 1 1 1 
2212 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
2112 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
2012 2 1 1 1 1 1 1 1 1 I 3 3 3 3 3 3 
1912 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
1812 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
1712 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1612 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
15 12 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1412 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1312 2 1 3 3 3 1 1 1 1 1 1 1 1 1 1 1 
1212 2 1 3 3 3 1 I 1 1 1 1 1 1 I 1 I 
1112 2 I 1 1 I 1 1 1 1 I I 1 1 1 1 1 
10 I 2 2 1 I 1 I 1 I I I I 1 1 I 1 1 1 
912 2 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 
812 2 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 
71 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
612 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
5 12 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
412 2 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
312 2 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
212 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
11 2 2 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 

11234567 8 9 10 11 12 13 14 15 16 17 

118 19 20 21 22 
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• 2712 222 3 
261 1 1 1 1 3 
251 1 1 1 1 3 
241 1 1 1 1 3 
231 1 1 1 1 3 
2213 1 1 1 3 
2113 1 1 1 3 
2013 333 J 
191 J 1 1 1 3 
18/3 111 3 
171 1 1 1 1 3 
161 1 1 1 1 3 
15! 1 1 1 1 3 
141 1 1 1 1 3 
131 1 1 1 1 3 
121 1 1 1 1 3 
Hll 1 1 1 3 
10 I 1 1 1 1 3 
91 1 1 1 1 3 
81 1 1 1 1 3 
71 1 1 1 1 3 
61 1 1 1 1 3 
5 I 1 1 1 1 3 
413 1 1 1 3 
313 1 1 1 3 
21 1 I 1 1 3 
II 1 1 1 1 3 

118 19 20 21 22 

• ••••• PAnn.INE &: PARTICLE TRACKING DATA ..... 

Number offorward particles: 43 

No. x-release y-release 

I 3.313E+OOOI 1.702E+0002 
2 3.436E-HlOOl 1.8OOE+0002 
3 3. 1 9OE-HlOO I 1.898E+0002 
4 3.067E-HlOO1 2.OO9E+0002 
5 2.822E-HlOO1 2.09SE+0002 
6 2.699E+OOO1 2.20SE+0002 
7 3.067E+OOO1 2.303E+0002 
8 4.049E-HlOO1 2.401E+0002 
9 5. 153E-HlOOi 2.481E+0002 
10 6.258E-HlOOI 2.561E+0002 
11 7.730E-HlOO 1 2.573E+0002 
12 9.080E+OOO1 2.561E+0002 
13 1.006E+0002 2.536E+OOO2 
14 1. 19OE+OOO2 2.500E+OOO2 
IS 1.350E+0002 2.401E+0002 
16 1.46OE+OOO2 2.303E+0002 
17 1.423E+0002 2. 193E+0002 
18 1.331E+0002 2.082E+0002 
19 1.252E+0002 1.972E+0002 
20 1.153E+0002 1.874E+0002 
21 1.055E+0002 1.776£+0002 
22 1.006E+OOO2 1.641E+0002 
23 1.092E+OOO2 1.543E+OOO2 
24 1.202E+0002 1.408E+OOO2 
25 1.21SE+0002 1.Z60E-HlOO2 

• 26 1.l78E-HlOO2 1. 138E+OOO2 
27 1.092E+0002 1.003E-HlOO2 
28 9.202E+OOO1 9.04SE-HlOOl 
29 6.994E+OOO 1 8.800E+OOO1 
30 4.908E+OOO1 9.29OE-HlOO1 
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31 3.067E+OOOI 9.904E-+OOOI 
32 1.595E+OOOI 1.101E+OOO2 
33 1.350E+OOOi 1.260E+OOO2 
34 2.086E+OOO1 1.395E+OOO2 
35 2.699E+OOOI 1.481E+OOO2 
36 3. 19OE+OOOI 1.59ZE+OOO2 
37 2.oo1E+OOO2 9.10ZE+OOOI 
38 2.023E+OOO2 1.700E+OOO2 
39 2.oo1E+OOO2 2.49OE+OOO2 
40 1.617E+OOO2 3. 12ZE+OOO2 
41 1.414£+0002 2.783E+OOOI 
42 8.049E+OOOI 1.881E+OOOi 
43 9. 177E+OOO 1 3. 189E+0002 

Number of reverse particles: 16 

No. x-n:lease y-release 

1 6. 135E+OOOI 2.401E+OOO2 
2 6.626E+OOO1 2.266E+OOO2 
3 6.994E+OOO1 2.09SE+0002 
4 7.485E+OOOI 1.886E+OOO2 
5 7.975E+OOOI 1.70ZE+OOO2 
6 7.36ZE+OOOI 1.493E+0002 
7 6.626E+OOOI I.309E+0002 
8 5.52lE+OOOl 1.101E+OOO2 
9 5.031E+OOOI 9.904E+OOO1 
10 6. 135E+OOO 1 1. 199E+OOO2 
11 6.994E+OOO1 1.39SE+OOO2 
12 7.853E+OOOI 1.604E+0002 
13 7.730E+OOOI I.800E+0002 
14 7.239E+OOOI 1.997E+0002 
15 6.748E+OOOI 2. 168E+OOO2 
16 6.258E+OOOI 1.34OE+OOO2 

No wen partides specified 

.............. HYDRAULIC HEAD DISTRIBUTION ............. . 

2 3 4 5 6 

2712.33E+OOOI 2.31E+OOO1 2.30E+OOOI 2.29E+OOOI 2.29E+OOOI 2.29E+OOO1 
2611.33E-+OOOI 1.31E+OOOI 1.3OE-+OOOi 2.29E+OOOI 1.29E-+OOOI 2.28E+OOO1 
2512.33E+OOOI 2.31E-Hlool 2.29E-+OOO1 2.28E+OOO1 2.28E+OOOI U7E+OOO1 
2412.33E+OOOI 2.30E-Hl001 2.28E-+OOOI U7E+OOO1 2.26E+OOO1 USE+OOOI 
2312.33E-+OOOI 2.30E+OOO1 2.27E-+OOOI 2.24E+OOO1 2.2ZE+OOO1 UlE+OOOl 
2212.33E+OOOI 2.30E-HlOOl 2.27E+OOOI 2.2ZE+OOOI 2.19E+OOOI 2.17E+OOOI 
2112.33E+OOOI 2.30E+OOO1 2.26E+OOOI 2.19E+OOOI 2.1SE+OOO1 2.10E+OOOI 
2012.33E-+OOOI 2.30E+OOOI 2.26E+OOO1 2.19E+OOO1 2.14E+OOO1 2.IOE+OOO1 
1912.33E-+OOOI 2.29E+OOOI 1.27E-+OOO1 2.21E+OOOI 2.1SE+OOOI 2.IOE+OOOI 
1812.33E-+OOOI 1.29E+OOOI 2.27E+OOOI 2.21E+OOO1 2.17E+OOOI 2.1ZE+OOO1 
1711.33E+OOO1 2.29E+OOOI 2.27E-+OOO1 2.21E+OOO1 1.17E+OOO1 2.13E+OOO1 
1612.33E-+OOOI 2.29E+OOO1 2.26E-HlOOI 2.20E+OOOI 2.17E+OOO1 2.14E+OOOI 
15 11.33E+OOO1 2.29E+OOO1 2.26E+OOO1 2.20E+OOO1 2.16E+OOO1 2.13E+OOOI 
1412.33E-+OOOI 2.29E+OOOI 2.2SE+OOO1 2.19E+OOOI 2.16E+OOOI 2.13E-+OOOI 
1312.33E+OOO1 2.28E+OOOI z.nE+OOO1 2.17E+OOOI 2.1SE+OOO1 2.1ZE-+OOOI 
1212.33E+OOO1 2.26E-Hlool 2.21E+OOOI 2.16E+OOOI 2.13E+OOOI 2.1lE-+OOOl 
1112.33E+OOO1 2.2SE-HlOOl 2.20E-+OOO1 2.1SE+OOOI 2.1ZE+OOOI 2.09E+OOOI 
1012.33E-+OOO1 2.2SE+OOO1 2.20E+OOOI 2.14E+OOO1 2.11E+OOOI 2.08E+OOOI 
912.33E+OOO1 2.24E+OOO1 2.19E-HlOOl 2.14E-+OOOI 2.10E+OOOI 2.07E+OOO1 
811.33E-HlOOl 2.24E-Hl001 2.19E-HlOO1 2.13E-+OOO1 2.09E+OOOI 2.04£+0001 
712.33E+OOOI 2.25E+OOO1 2.20E-HlOO1 2.14E+OOO1 2.10E+OOO1 2.04£+0001 
612.33E+OOOI 2.26E-HlOOl 2.2ZE-HlOOl 2.17E-HlOOl 2.1SE+OOOI 2.14£+0001 
5 12.33E+OOOI 2.27E-Hlool 2.23E-HlOOl 2.21E+OOOI 2.19E+OOOI 2.19£+0001 
412.33E-Hlool 1.29E+OOOI 2.26E+OOOI 2.2SE+OOOI 2.24E-+OOOI 2.23E+OOOI 
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3 12.33E+OOO1 2.30E+OOO1 2.28E+OOO1 2.27E+OOO1 2.27E+{)OOI 2.26£+0001 
212.33E+OOO1 2.31E+OOO1 2.30E+OOO1 2.29E+OOO1 2.28E+OOO1 2.28E+OOO1 
112.33E+OOO1 2.31E+OOO1 2.30E+OOO1 2.29E+OOO1 2.29E+OOO1 2.28E+OOO1 

2 3 4 s 6 

7 8 9 10 II 12 

2712.28E+OOO1 2.28E+OOO1 2.28E+OOO1 2.28E+OOO1 2.28E+OOO1 2.28E+OOO1 
2612.28E+OOO1 2.28E+OOO1 2.28E+OOO1 2.27E+OOO1 2.27E+OOO1 2.27E+OOO1 
25 12.27E+OOO1 2.27E+OOO1 2.26£+0001 2.26£+0001 2.26£+0001 2.26£+0001 
2412.2SE+OOO1 2.24E+OOO1 2.24E+OOO1 2.24E+OOO1 2.23E+OOO1 2.24E+OOO1 
2312.20E+OOO1 2.19E+OOO1 2.19E+OOO1 2.19E+OOO1 2.19E+OOO1 2.20E+OOO1 
2212.1SE+OOO1 2.15E+OOO1 2.15£+0001 2.16£+0001 2.16£+0001 2.17E+OOO1 
2112.04E+OOO1 2.08E+OOO1 2.10E+OOO1 2.12E+OOO1 2.13E+OOO1 2.14E+OOO1 
20 12.04E+OOO1 2.06£+0001 2.08E+OOO1 2.09E+OOO1 2.IIE+OOOI 2.12E+OOO1 
1912.04£+0001 2.04E+OOO1 2.06£+0001 2.07E+OOOI 2.09E+OOO1 2.10E+OOOI 
1812.08E+OOO1 2.04E+OOO1 2.05E+OOOI 2.06£+0001 2.07E+{)OOI 2.08E+OOO1 
1712.09E+OOO1 2.04E+OOO1 2.04£+0001 2.05E+OOO1 2.06£+0001 2.08E+OOO1 
1612.10E+OOO1 2.07E+OOO1 2.04E+OOO1 2.05£+0001 2.07E+OOO1 2.09E+OOO1 
1512.10E+OOO1 2.07E+OOO1 2.04E+OOO1 2.04E+OOO1 2.06£+0001 2.08E+OOO1 
1412.10E+OOO1 2.07E+OOO1 2.04E+OOO1 2.04E+OOO1 2.06£+0001 2.08E+OOO1 
1312.09E+OOO1 2.06£+0001 2.04E+OOO1 2.05£+0001 2.06£+0001 2.08E+OOO1 
1212.07E+OOO1 2.04E+{)OOI 2.04E+OOO1 2.0SE+OOO1 2.07E+OOOI 2.09E+OOO1 
1112.06£+0001 2.04E+OOOI 2.0SE+OOOI 2.06£+0001 2.08E-+OOOI 2.09E+OOO1 
10 12.04E+OOO1 2.04E+OOOI 2.06£+0001 2.07E+OOOI 2.09E+{)()()1 2.10E+OOO1 
912.04E+OOOI 2.0SE+OOO1 2.07E+OOOI 2.08E+OOOI 2.IOE+OOOI 2.11E+OOO1 
812.04E+OOO1 2.07E+OOOI 2.09E+OOO1 2.10E+OOOI 2.IIE+OOOI 2.13E+OOO1 
712.07E+OOOI 2.10E+OOOI 2.11E+OOO1 2.12E+OOOI 2.13E+OOO1 2.14E+OOOI 
612.14E+OOOI 2.14E+OOOI 2.14E+OOO1 2.15£+0001 2.15E+OOO1 2.16£+0001 
512.18E+OOO1 2.18E+OOO1 2.17E+OOO1 2.17E+OOO1 2.17E+OOO1 2.18E+OOOI 
412.23E+OOO1 2.22£+0001 2.22£+0001 2.22E+OOO1 2.22E+OOO1 2.22E+OOO1 
312.26£+0001 2.25£+0001 2.2SE+OOO1 2.2SE+OOOI 2.2SE+OOO1 2.2SE+OOO1 
212.28E+OOO1 2.27E+OOO1 2.27E+OOO1 2.27E+OOO1 2.27E+OOO1 2.27E+OOO1 
112.28E+OOO1 2.28E+OOO1 2.28E+OOO1 2.27E+OOO1 2.27E+OOO1 2.27E+OOO1 

7 8 9 10 11 12 

13 14 IS 16 17 18 

2712.28E+OOO1 2.28E+OOO1 2.29E+OOO1 2.30£+0001 2.32E+OOO1 2.3SE+OOO1 
2612.27E+OOOI 2.27£+0001 2.28E+OOO1 2.30E+OOO1 2.31E+OOO1 2.33E+OOO1 
2512.26£+0001 2.26£+0001 2.27E+OOOI 2.29E+OOO1 2.31E+OOO1 2.32E+OOO1 
2412.24E+{)oOI 2.24E+OOO1 2.26E+OOO1 2.28E+OOO1 2.30E+OOO1 2.32E'I-0001 
2312.21E+OOO1 2.22£+0001 2.24E+OOO1 2.27E+OOO1 2.29E+OOO1 2.31E+OOO1 
2212.19E+OOOI 2.20E+{)OOI 2.24£+0001 2.27E+OOO1 2.29E+OOO1 2.31E+OOOI 
2112.17E+OOOI 2.19E+OOO1 2.23E+OOOI 2.27E+OOOI 2.29E+OOOI 2.31E+OOO1 
2012.15E+OOOI 2.17E+OOO1 2.22£+0001 2.26E+OOO1 2.29E+OOOI 2.31E+OOO1 
19 1 2. 13E+OOO I 2.16£+0001 2.21E+OOO1 2.26£+0001 2.29E+OOOI 2.30E+OOO1 
1812.12E+OOOI 2.1SE+OOO1 2.21E+OOOI 2.2SE+OOO1 2.28E+OOO1 2.30E+OOOI 
1712.12E+OOO1 2.1SE+OOOI 2.20E+OOO1 2.2SE+OOO1 2.27£+0001 2.30E+OOOI 
1612.12E+{)OOI 2.14E+OOOI 2.19E+OOO1 2.24E+OOOI 2.27E-+OOOI 2.29E+OOO1 
15 12.11E+OOO1 2.14E+OOO1 2.19E+OOOI 2.23E+OOO1 2.26£+0001 2.29E+OOOI 
1412.11E+OOO1 2.14£+0001 2.18E+OOOI 2.23E+OOO1 2.26£+0001 2.29E+OOOI 
13 1 2. 11E+OOOI 2.14E+OOO1 2.18E+OOOI 2.22E+OOO1 2.26E+OOO1 2.29E+OOOI 
1212.11E+OOOI 2.14E+OOOI 2.18E+OOO1 2.22E+OOO1 2.26£+0001 2.29E+OOO1 
11 1 2. 12E+OOO I 2.14E+OOO1 2.19E+OOO1 2.22E+OOO1 2.26£+0001 2.28E+OOO1 
1012.13E+OOOI 2.15E+OOO1 2.19E+OOO1 2.22£+0001 2.26E+OOO1 2.29E+OOO1 
912.13£+0001 2.16£+0001 2.19E+OOO1 2.22E+OOO1 2.26E+OOO1 2.29E+OOO1 
812.1SE+OOOI 2.16£+0001 2.20E+OOO1 2.23E+OOO1 2.26E+OOO1 2.30E+OOOI 
712.16£+0001 2.11£+0001 2.20E+OOO1 2.24E+OOOI 2.27E+OOOI 2.31E+OOOI 
612.17E+OOO1 2.18E+OOOI 2.21E+OOO1 2.2SE+OOO1 2.28E+OOOI 2.31E+OOO1 
5 1 2. 19E+OOOI 2.20E+OOO1 2.23E+OOOI 2.26E+OOO1 2.29E+OOOI 2.32E+OOOI 
412.22E+OOO1 2.23E+OOO1 2.25£+0001 2.28E+OOO1 2.31£+0001 2.34E+OOO1 
312.2SE+OOO1 2.26E+OOO1 2.28E+OOO1 2.30E+{)OOI 2.33E+OOO1 2.36£+0001 
2/2.21£+0001 2.28E+{)OOI 2.29E+OOO1 2.32E+{)OOI 2.36E+OOOI 2.38E+OOOI 
112.28E+OOO1 2.28E+OOO1 2.30E+OOO1 2.34E+OOOI 2.40E+OOO1 2.41£+0001 

13 

19 

Per_Spe.GLP 
mlv.11.94 

14 15 
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2712.3SE+OOO1 2.36£+0001 2.36£+0001 2.37E+OOO1 
2612.34E+OOO1 2.3SE+OOO1 2.36£-+0001 2.37E+OOO1 
2S 12.34E+OOO1 2.3SE+OOO1 2.36£+0001 2.36£+0001 
2412.33E+OOO1 2.3SE+OOO1 2.36E+OOO1 2.36E+OOO1 
2312.33E+OOO1 2.34E+OOO1 2.36E+OOO1 2.38E+OOO1 
2212.33E+OOO1 2.34E+OOO1 2.36E+OOO1 2.37E+OOO1 
2112.33E+OOO1 2.34E+OOO1 2.36E+OOO1 2.37E+OOO1 
2012.32£+0001 2.34E+OOO1 2.36E+OOO1 2.38E+OOO1 
1912.32£+0001 2.34E+OOO1 2.36£+0001 2.39E+OOO1 
1812.32£+0001 2.34E+OOO1 2.36£+0001 2.38E+OOO1 
1712.32£+0001 2.34E+OOO1 2.36E+OOO1 2.37E+OOO1 
1612.32£+0001 2.34E+OOO1 2.36E+OOO1 2.37E+OOO1 
I' 12.31E+OOO1 2.34E+OOO1 2.36E-+OOO1 2.38E+OOO1 
1412.3IE+OOO1 2.34E+oool 2.36E+OOO1 2.40E+OOO1 
1312.31E+OOO1 2.34E+OOO1 2.36E+OOO1 2.39E+OOO1 
1212.31E+OOO1 2.34E+OOO1 2.37E+OOO1 2.39E+OOO1 
1112.31E+OOO1 2.34E+OOO1 2.37E+OOO1 2.41E+OOO1 
1012.32£+0001 2.3SE+OOO1 2.37E+OOO1 2.40E+OOO1 
912.32£+0001 2.3SE+OOO1 2.38E+OOO1 2.40E+OOO1 
8)2.33E+OOO1 2.36£+0001 2.38E+OOO1 2.40E+OOO1 
712.34E+OOO1 2.36£+0001 2.39E+OOO1 2.42£+0001 
612.34E+OOO1 2.37E+OOO1 2.39E+OOO1 2.41E+OOO1 
'I2.3SE+OOO1 2.37E+OOO1 2.39E-+OOO1 2.41E+OOO1 
412.36E+OOO1 2.39E+OOO1 2.41E+OOO1 2.43£+0001 
312.38E+OOO1 2.40E+OOO1 2.42£+0001 2.43E+OOO1 
212.40£+0001 2.41E+OOO1 2.43E+OOO1 2.44E+OOO1 
112.42£+0001 2.43E+OOO1 2.44E+OOO1 2.44E+OOO1 

19 20 21 22 

............ End oflogbook ........... . 
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NCBC Gulfport Site 6 
FLOWPATH Modeling Task 
Water Balance Results from Interceptor Trench. Constant Head 
Maintained at 3-ft of Draw down (El. 20.4 ft). partially penetrating trench.. 
Flow is equivalent to fiu."{ smn for Code 10#4. 07123194 kdsIrf 

Units oraD tbues in [ft"3/c1J 
i j 
127 
1 26 
1 2S 
124 
1 23 
1 22 
1 21 
1 20 
1 19 
1 18 
1 17 
1 16 
1 IS 
1 14 
1 13 
1 12 
1 11 
1 10 
1 9 
1 8 
1 7 
1 6 
1 S 
1 4 
1 3 
1 2 
1 1 

2027 
1827 
17 1 
18 1 
19 1 
20 1 
21 1 
22 2 
22 4 
22 7 
22 11 
22 14 
22 19 
22 23 
22 26 
7 21 
720 
8 19 
8 18 
9 17 
9 16 
10 IS 
10 14 
913 
9 12 
811 
8 10 
7 9 
7 8 
6 7 
4 3 
7 13 

tbu CocieID NocIe# 
IS.3368 1 1 c:onstaul head 
32.7018 1 2 c:onstaulhead 
38.0711 1 3 constaD1head 
62.129S 1 4 conslaDthead 
55.8438 1 5 conslaDthead 
108.7362 1 6 conslaDthead 
110.8002 1 7 conslaDthead 
121.61S7 1 8 c:onstaulhead 
139.8336 1 9 conslaDthead 
141::Z051 1 10 c:onstaulhead 
140.8615 1 11 c:onstaul head 
127.5445 1 12 conslaDthead 
12S.9462 1 13 ooostaothead 
138.3S68 1 14 conslaDthead 
60.1606 1 IS c:onstaul head 
7S.1617 1 16 conslaDthead 
60.2192 1 17 conslaDthead 
90.4924 1 18 conslaDthead 
9S.1192 1 19 conslaDthead 
93.9297 1 20 conslaDthead 
87.2601 1 21 conslaDthead 
80.0835 1 22 conslaDthead 
103.9313 1 23 conslaDthead 
96.9006 1 24 conslaDt head 
68.8S50 1 2S conslaDthead 
S1.8739 1 26 conslaDthead 
22.6260 1 27 conslaDt head 

17.8877 3 28 conslaDthead 
S1.7258 3 29 conslaDthead 

55.0536 3 30 canstauthead 
22.7221 3 31 conslaDthead 
16.8142 3 32 canstauthead 
13.0201 3 33 c:onstaulhead 
14.5552 3 34 conslaDthead 
16.2799 3 35 conslaDthead 
29.4961 3 36 canstauthead 
35.8008 3 37 canstaut head 
39.1667 3 38 canstauthead 
56.5693 3 39 conslaDt head 
69.7783 3 40 conslaDthead 
50.6610 3 41 conslaDthead 
24.8975 3 42 conslaDthead 

-388.3304 4 43 canstauthead 
-261.5443 4 44 canstauthead 
-231.9059 4 45 conslaDt head 
-177.S122 4 46 c:onstaulhead 
-145.6174 4 47 conslaDthead 
-96.2739 4 48 CODStaII1 head 
-120.6613 4 49 conslaDthead 
-129.2180 4 50 conslaDthead 

-120.0770 4 51 conslaDthead 
-146.3503 4 52 conslaDthead 
-131.0838 4 53 conslaDthead 
-161.1946 4 54 canstauthead 

-158.7249 4 5S constaD1head 
-263.7971 4 56 conslaDthead 
-464.5751 4 57 canstauthead 

0.0000 2 1 fluxnode 
0.0000 2 2 flux node 
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Sam or all fluxes ol"g8Jllzed In Codes: 4 
1 :2345.5962 CodeID Total flux 
2 0.0000 CodeID Total flux 
3 514.4%84 CodeID Totalflux 
4 -2996.8657 CodeID Total flux 

Global WIller IIa1.mce (ftA3/dJ : 
2860.024S total IN-fiuxtbroutlP ooast. head IlOdc:s 
-2996.8660 total OUI'.fluxthrougb ooast. headuodes 

0.0000 total IN.fIuxthrougbfluxuodes 
0.0000 total OtTr-fiuxtbroutlP Buxuodes 
0.0000 total IN.fIwc1lzr'ouP river nodes 
0.0000 t.otal OUT-fluxthrougb riverDOdes 
0.0000 t.otal IN.fIwcthrougb injection wells 
0.0000 totalOUT-fiuxthl'ouppumpiugweils 

136.5033 total net aquifer redwge 
-0.3382 sum of aU 1luxes should be :z.ero 
-0.0056% total mass balmceerror 

• 

• 

• 
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Simulation Domain and Boundary Conditions 
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FLOWP"i 

Copyr ... 

~989-

by WH~ 

# Row 

27 

# Col 

22 

# Wel 

0 

Units 

Cft] 

File 
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H)'dreuUc Head Distribution 
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136.0 

68D 

Pe,_Spe.GLP 
mlv.ll.94 E-38 

FLOWP 

Copyr 

~989-

by WH 

Stead 

State 

Flow 

Min 

2.0E 

Max 

2.4E 

Inc 

2.0E 

Units 

Crt] 

File 

TR62 



Velocity Distribution 

~-.~--------------------------------------------------------------~ 
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260.0 

FLOWP 

Copyr 

1989-

Y WH 

# Wel 

0 

Vmin 

2.4E 

Vrnax 

3.5E 

Vavg 

4.2E 

Angle 

3.6E 

Units 

eft] 

File 

TR62 



Pathlines 

136D 

M-r-----.------r-----r------.-----.-----.------r-----r-----.-----~ 

D.O 
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FlOWPAIH • 
Copyright 

1!BH992 

Flo ... 

'nme: 

3.7E+0002 d • 
Retard : 

LDE+OOOO 

Units : 

!ftI 

File : 



Pathlines 

136.0 
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FlDWPATH 

Copyright 

1989-1992 

by WHS 

Steady 

State 

Flo" 

lime : 

3.7£+0002 d 

Retard : 

3JE+OOOI 

Units : 

File : 



Pathlines 
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• 
Copyright 

1989-l992 

Sb!Bdy 

State 

Flo ... 

'l'ime : 

1.8E+OXl3 d • 
~: 

3.1EiOOD1 

Units : 

File : 
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Pathlines 

26Il.O 

U6.0 
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F1DlfPA11I 

Copyright 

19811-1992 

by lI1IS 

Slate 

Flow 

Time : 

L8E+<lOO3 d 

Retard : 

3.1E+OOO1 

Units : 

File : 
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Steady 
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Time : 
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FlDlIPATH 

Cop)'ri&ht 

by WHS 

State 

Flo .. 

Time : 

3.7E+0003 d 

Retard : 

3.1E+OOOI 

Units : 

File : 
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NCBC Gulfport Site 6 
FLOWPATH MODEUNG TASK 

WATER BALANCE RESUL.TS FROM "TWEL.VE I~ TRENCH, PUMPING lEvELs 
HEAD MAINTAINED AT ApPROXIMATEL.Y 3-rr OF" DRAWDOWN (EL.. 20.4 +/- FT), 

PARTIA1..L..Y PENETRATING WEL.L. POI~. 07/23/94 KDS/RF 

............................................................. 
• 
• 
• 
• 
• 

ECHOPRINT 

FLOWPATH 
version 4.3 

• 

• 

• 
• 

• 

• FLOWPATH was written by Thomas Franz and N"11son Guiguer • 
• • ............................................................. 
• • 
• Copyri~ 1989-1993 • 
• by • 
• Waterloo Hydrogeologic Software • 
• 200 Candlewood Crescent • 
• Waterloo, Ontario • 
• N2L :5Y9, Canada • 
• • 
• ph (:519) 746-1798 • 
• • .--......................................................... . 

FLOWP ATH logbook for data set : TR6:5R 

Unit System : English UDits (ft/galId] 

••••• GRIDPARAMETERS ..... 

Number of x-grid lines: 22 

Number ofy-grid lines : 27 

Grid coordinates (x-grid lines) [tt] : 

1 O.oooE+OOOO 
2 2.oooE+OOO1 
3 3.009E+OOO1 
4 4.000E+OOO1 
:5 4.:513E+OOO1 
6 4.96:5£+0001 
7 :5.491E+OOO1 
8 6.000E+OOOI 
9 6.:544E+OOO1 
10 6.996E+OOO1 
11 7.441£+0001 
12 8.oooE+OOO1 
13 9.021£+0001 
14 l.oooE+OO02 
1:5 1.2ooE+OOO2 
16 1.4OOE+OOO2 
17 1.600E+OOO2 
18 1.8ooE+OOO2 
19 2.oooE+OO02 
20 2.2ooE+OOO2 
21 2.4OOE+OOO2 
22 2.6OOE+OOO2 
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Grid coordinates (y-grid lines) (ft) : 

1 O.OOOE+OOOO 
2 2.000E+OOO1 
3 4.000E+OOO1 
4 6.000E+OOOI 
5 8.000E+OOO1 
6 9.0Z7E+OOO1 
7 1.000E+OOO2 
8 1.098E+OOO2 
9 1.200E+OOO2 
10 1.301E+OOO2 
11 1.400E+OOO2 
12 1.497E+0002 
13 l.600E+0002 
14 1.700E+OOO2 
15 l.800E+OOO2 
16 1.896E+0002 
17 2.000E+OOO2 
18 2.099E+OOO2 
19 2.200E+0002 
20 2.302E+OOO2 
21 2.400E+0002 
22 2.497E+0002 
23 2.600E+0002 
24 2.800E+OOO2 
25 3.000E+OOO2 
26 3.200E+0002 
27 3.400E+OOO2 

..... WELL PARAJ¥fETERS ..... 

Number of wells : 12 

No. i j X 
[ft) 

Y well discharge 
[ft.) [gpd) 

1 8 21 6.000E+OOOI 2.399E+0002 -1.800E+OOO3 
2 6 18 4.982E+OOO1 2.098E+0002 -1.800E+OOO3 
3 9 16 6.531E+OOOI 1.89SE+0002 -2.500E+OOO2 
4 7 14 5.469E+OOO1 1.700E+0002 -1.800E+OOO3 
5 11 13 7.447E+OOO1 l.602E+0002 -1.800E+OOO3 
6 9 11 6.531E+OOOI 1.399E+0002 -1.800E+OOO3 
7 4 9 4.009E+OOO1 1.200E+0002 -1.800E+OOO3 
8 12 9 7.991E+OOO1 1.200E+0002 -1.800E+OOO3 
9 9 7 6.531E+OOO1 l.OO1E+OOO2 -1.800E+OOO3 
10 14 17 9.982E+OOO1 2.001E+OOO2 -2.500E+OOO2 
11 14 20 l.OO1E+OOO2 2.301E+0002 -7.200E+0002 
12 15 18 1.202E+OOO2 2.098E+0002 -2.S00E+0002 

••••• CONSTRAINED HEAD NODES ••••• 

Number of constant head nodes : 42 

No.ij X Y 
[ft) [ft.] 

ccost. head 
[ft] 

1 1 27 O.OOOE+OOOO 3.400E+OOO2 2.330E+OOO1 
2 1 26 O.OOOE+OOOO 3.197E+0002 2.330E+OOOl 
3 1 25 O.OOOE+OOOO 3.001E+OOO2 2.330E+OOO1 
4 1 24 O.OOOE+OOOO 2.798E+0002 2.330E+OOO1 
5 1 23 O.OOOE+OOOO 2.603E+OOO2 2.330E+OOO1 
6 1 22 O.OOOE+OOOO 2.497E+0002 2.330E+OOO1 
7 1 21 O.OOOE+OOOO 2.400E+0002 2.330E+OOOl 
8 1 20 O.OOOE+OOOO 2.302E+0002 2.330E+OOOl 
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9 1 19 O.oooE+OOOO 2.196E+0002 2.330E+OOO1 
10 1 18 O.OooE+OOOO 2.099E+OOO2 2.330E+OOO1 
11 1 17 O.oooE+OOOO 2.oo1E+o002 2.330E+OOO1 
12 1 16 O.oooE+OOOO 1.896E+0002 2.330E+OOO1 
13 1 15 O.oooE+OOOO 1.798E+OOO2 2.330E+OOO1 
14 1 14 O.OooE+OOOO 1.7ooE+OOO2 2.330E+OOOI 
15 1 13 O.oooE+OOOO 1.602E+OOO2 2.330E+OOO1 
16 1 12 O.oooE+OOOO 1.497E+OOO2 2.330E+OOOI 
17 1 11 O.oooE+OOoo 1.399E+OOO2 2.330E+OOOI 
18 1 10 O.OOOE+OOOO 1.301E+OOO2 2.330E+OOO1 
19 1 9 O.oooE+OOOO l.204E+0002 2.330E+OOO1 
20 1 8 O.oooE+OOOO 1.098E+0002 2.330E+OOO1 
21 1 7 O.oooE+OOOO l.oooE+0002 2.330E+OOO1 
22 1 6 O.oooE+OOOO 9.027E+OOO1 2.330E+OOO1 
23 1 5 O.oooE+OOOO 7.973E+OOO1 2.330E+OOO1 
24 1 4 O.oooE+OOOO 6.018E+OOO1 2.330E+OOO1 
25 1 3 O.oooE+OOOO 3.987E+OOO1 2.33OE+OOO1 
26 1 2 O.OOOE+OOOO 2.031E+OOO1 2.330E+OOO1 
27 1 1 O.OOOE+OOOO O.oooE+OOOO 2.330E+OOO1 
28 20 27 2.196E+OOO2 3.4OOE+0002 2.36OE+OOO1 
29 18 27 1.798E+0002 3.4OOE+OOO2 2.3SOE+OOO1 
30 17 1 1.602E+OOO2 O.oooE+OOOO 2.4OOE+OOO1 
31 18 1 1.798E+0002 O.oooE+OOOO 2.410E+OOO1 
32 19 1 2.oo1E+0002 O.oooE+OOOO 2.420E+OOO1 
33 20 1 2.196£+0002 O.oooE+OOOO 2.430E+OOO1 
34 21 1 2.4OOE+0002 O.oooE+OOOO 2.44OE+OOO1 
35 2:Z 2 2.603E+OOO2 2.031E+OOO1 2.44OE+OOO1 
36 22 4 2.603E+0002 6.018E+OOO1 2.430E+OOO1 
37 22 7 2.603E+OOO2 l.oooE+0002 2.420E+OOO1 
38 22 11 2.603E+OOO2 1.399E+0002 2.410E+OOO1 
39 22 14 2.603E+0002 1.7ooE+0002 2.4OOE+OOO1 
40 22 19 2.603E+OOO2 2.196£+0002 2.390E+OOO1 
41 22 23 2.603E+0002 2.603E+OOO2 2.380E+OOO1 
42 22 26 2.603E+0002 3.191£+0002 2.370E+OOO1 

..... SPECIFIED FLUX NODES •• --. 

Number afflux nodes : 2 

Y nodalflow No. i j X 
[ft] [ft] [ftI\3/ft"2ld] 

1 7 13 5.491E+oool 1.602E+0002 -6.16IE-OOOI 
2 4 3 3.981£+0001 3.981£+0001 ·1.849£-0001 

..... SURFACE WAlER BODIES ..... 

Number of surface water body nodes : 0 

••••• AQUIFER PROPERTIES ••••• 

Number of different material properties : 4 

No. Kxx Kyy 
[ftldJ [ftld] 

Porosity 
[-J 

1 5.7ooE+OOOO 5.7ooE+OOOO 2.5ooE-OOOI (defiluh) 
2 2.550E+oool 2.5SOE+OOOI 2.700:&0001 
3 5.700:&0001 5.700£-0001 2.2ooE-OOOI 
4 2.8ooE+OOOO 2.8ooE+OOOO 2.SooE-Oool 
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........... DISTRIBUTION OF AQUIFER MATERIAL PROPERT1ES .......... • 
I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

271 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2611 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
lSI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
241 z 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2312 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 1 
2112 2 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
2112 2 1 1 1 1 1 1 1 1 1 1 1 1 1 3 1 
2012 1 1 1 1 1 1 1 1 1 1 1 1 1 3 3 1 
1912 2 2 1 1 I 1 1 1 1 1 I 1 3 3 3 1 
181:% 2 2 1 1 1 1 1 1 1 1 1 3 3 3 1 1 
171:% 2 2 1 1 I 1 1 1 1 3 3 3 3 3 1 1 
161 l 2 1 1 1 1 1 1 3 3 3 3 1 1 1 1 1 
lSI2l1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1412 2 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 
131:% 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
12 1:% 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
IlIIII 1 1 1 1 1 1 1 1 1 I 1 1 1 1 
10 I 1 1 1 1 I I 1 1 1 I 1 1 1 1 I 1 1 
911 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 4 
alII 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4· 
71 1 1 1 1 1 1 1 1 1 1 1 1 1 1 144 
611 1 1 1 1 1 1 1 1 1 1 1 1 1 444 
511 1 1 1 1 I 1 1 1 1 1 1 44444 
41 1 1 1 1 1 1 1 1 1 1 4 4 4 4 444 
311 1 1 1 1 1 144 4 4 4 4 4 4 4 4 
211 1 1 1 1 444 4 4 4 4 4 4 4 4 4 
111114 4 4 4 4 4 4 4 4 4 4 4 4 4 

11234567 8 9 10 11 12 13 14 IS 16 17 • 118 19 20 21 ZZ 

271 1 1 1 1 1 
2611 1 1 1 1 
25 I 1 1 1 1 1 
241 1 1 1 1 1 
2311 1 1 I 1 
ZZI 1 1 1 1 1 
21 \ 1 1 1 1 1 
2011 1 1 1 1 
191 1 1 1 1 1 
181 1 1 I 1 1 
171 1 1 1 1 1 
161 I 1 1 1 I 
IS I 1 1 1 1 1 
141 1 1 1 1 4 
131 1 1 144 
121 1 1 444 
111 1 4 4 4 4 
101 1 4 4 4 4 
91 4 4444 
814 4 4 4 4 
714 4 4 4 4 
614 4 4 4 4 
514 4 4 4 4 
414 4 4 4 4 
3144444 
214 4 4 4 4 
1144444 

118 19 20 21 2Z • 
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~. 
***** AQUIFER TYPE ••••• 

Unconfined aquifer 

***** AQUIFER BOTTOM ElEVATIONS ***** 

Number of different aquifer bottom elevations: 6 

No. aquifer bottom elevation 
[it] 

1 ·S.OOOE+OOOO (defauh) 
2 ·l.SOOE+OOO1 
3 ·1.300E+OOO1 
4 ·7.S00E+OOOO 
S -6.000E+OOOO 
6 1.300E+OOOi 

********** DISTRIBUTION OF AQUIFER BOTTOM ElEVATIONS ** •••••••• 

I 1 2 3 4 S 6 7 8 9 10 11 12 13 14 IS 16 17 

271 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 
261 I 1 1 I 1 1 1 I 1 1 1 1 1 1 I 
2S I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 
241 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

• 231 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
221 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
211 1 1 1 1 1 6 1 1 1 1 1 1 1 1 1 
20 I 1 1 1 1 1 1 1 1 1 1 1 6 1 1 1 
191 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
181 1 1 1 6 1 1 1 1 1 1 1 1 6 1 1 
171 1 1 1 1 1 1 1 1 1 1 1 6 1 1 1 
161 1 1 1 1 1 1 6 1 1 1 1 1 1 1 1 
IS I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
141 1 1 1 1 6 1 1 1 1 1 1 1 1 1 1 
131 1 1 1 1 1 1 1 1 6 1 1 1 1 1 1 
121 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
111 1 1 1 1 1 1 6 1 1 1 1 1 1 1 1 
101 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
912 2 261 1 1 1 1 1 6 1 1 1 1 1 
81 2 2 222 2 2 1 1 1 1 1 1 1 1 1 
712 2 2 2 2 2 2 2 6 2 2 2 1 1 1 1 1 
612 2 222 2 2 2 2 2 2 2 1 1 1 1 1 
SI2 2 2 2 2 2 2 2 2 22233 1 1 1 
412 2 2 2 2 2 2 2 2 2 223 3 4 4 1 
312 2 222 2 2 2 2 2 223 3 4 4 S 
212 2 222 2 2 2 2 2 2 233 4 4 S 
112 2 222 2 2 2 2 2 2 2 3 3 4 4 S 

11234S67 8 9 10 11 12 13 14 IS 16 17 

118 19 20 21 22 

271 1 1 1 1 1 
261 1 1 1 1 1 
2S I 1 1 1 1 1 
241 1 1 1 1 1 
231 1 1 1 1 1 
221 1 1 1 1 1 

• 211 1 1 1 1 1 
201 1 1 1 1 1 
191 1 1 1 1 1 
181 1 1 1 1 1 
171 1 1 1 1 1 
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161 1 1 1 
IS I 1 1 1 
141 1 1 1 
131 1 1 1 
121 1 1 1 
1111 1 1 
10 I 1 1 1 1 1 
911 1 1 1 1 
81 1 1 1 1 1 
711 1 1 1 1 
6111111 
5111111 
41 1 1 1 1 1 
3151111 
2155511 
IISSSSS 

118 19 20 21 22 

••••• AREAL RECHARGE ••••• 

Number of differmt infiltrati.onI~ampiration rates : 3 

No. iDfiltration evapotranspiration effective recharge 
[U11 (UI1 [U11 

1 l.lOOE-0002 9.100E-0003 1.~3 (defauh) 
1 1.2S6E-0002 9.100E-0003 3.460E-0003 
1 O.OOOE+OOOO O.OOOE+OOOO O.OOOE+OOOO 

•••••••••• DISTRIBunON OF AREAL IN/Our-FLUXES .......... 

I 1 2 3 4 S 6 7 8 9 10 11 12 13 14 IS 16 17 

2712 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2612 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
25 12 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2412 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
2312 2 1 1 1 1 1 1 1 1 1 3 3 1 1 1 1 
2212 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
2112 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
2012 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
1912 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
181 2 2 1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 
171 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1612 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
IS I 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1412 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1312 2 1 3 3 3 1 1 1 1 1 1 1 1 1 1 1 
1212 2 1 3 3 3 1 1 1 1 1 1 1 1 1 1 1 
111 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1012 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
912 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
812 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
712 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
612 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
512 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
41 2 2 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
312 2 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
212 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
112 2 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 

11234567 8 9 10 11 12 13 14 IS 16 17 

11819202122 
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2712 2 2 2 3 
261 1 1 1 1 3 
25, 1 1 1 1 3 
241 1 1 1 1 3 
231 1 1 1 1 3 
2213 1 1 1 3 
2113 1 1 1 3 
2013 3 3 3 3 
1913 1 1 1 3 
1813 1 1 J 3 
171 1 1 1 1 3 
161 1 1 1 1 3 
151 1 1 1 1 3 
141 1 1 1 1 3 
131 1 1 1 1 3 
121 1 1 1 1 3 
111 1 1 1 1 3 
10 I 1 1 1 1 3 
91 1 1 1 1 3 
81 1 1 1 1 3 
71 1 1 1 1 3 
61 1 1 1 1 3 
S I 1 1 1 1 3 
413 1 1 1 3 
31 3 1 1 1 3 
21 1 1 1 1 3 
11 1 1 1 1 3 

118 19 20 21 22 

***.. PA'IlILINE &: PARTICLE TRACKING DATA *.*.* 

Number offorward particles: 33 

No. x-release y-release 

1 2.204E+0002 2.4OOE+OOO2 
2 2.023E+OOO2 I.790E-+0002 
3 2.oo1E-+0002 1.204E+OOO2 
4 1.617E+OOO2 S.942E+OOOI 
5 1.031E+OOO2 3.46OE+OOO1 
6 2.oo1E+OOO2 2.986E+0002 
7 1.414E+0002 3.189E+0002 
8 9.929E+OOOI 2.542E+0002 
9 I.204E+0002 2.49OE+0002 
10 1.383E+OOO2 2.377E+0002 
11 1.463E+0002 2.262E+0002 
12 l.40SE+0002 2.169E+0002 
13 1.233E+OOO2 1.948E+OOO2 
14 1.056E+0002 1.775E+0002 
15 l.oo3E+0002 1.638E+0002 
16 1.140E+0002 1.50SE+0002 
17 1.215E+0002 1.337E+0002 
18 1.188E+0002 1.16OE+0002 
19 1.1ooE+OOO2 l.oo1E+0002 
20 9.407E+OOOl 9. 124E+OOO1 
21 7.372E+OOO1 8.726E+OOO1 
22 5. 159E+OOO 1 9. 168E+OOOi 
23 3.611E+OOO1 9.832E+OOOI 
24 I.664E+OOO1 l.072E+0002 
25 1.398E+OOO1 l.262E+OOOl 
26 2.283E+OOO1 1.408E+OOO2 
27 3.03SE+OOOl 1.563E+0002 
28 3.389E+OOO1 1.766E+OOO2 
29 3.080E+OOOI 1.983E+0002 
30 2.637E+OOOI 2.182E+OOO2 
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31 3.522£+0001 2.368E+OOO2 
32 5.425E+OOO1 2.514E+OOO2 
33 7.8S8E+OOO1 2.563E+OOO2 

Number of reverse particles: 0 

Particles released at wells : 

WeD-No. Particles released 

1 SO 
2 SO 
3 50 
4 50 
5 SO 
6 SO 
7 50 
8 50 
9 SO 
10 SO 
11 SO 
12 SO 

•••••••••••• HYDRAUllC HEAD DISTRIBUTION •••••••••••• 

2 3 4 5 6 

2712.33E+OOO1 2.32E+OOO1 2.31E+OOO1 2.31E+OOO1 2.31E+OOO1 2.31E+OOO1 
2612.33E+OOO1 2.32£+0001 2.31E+OOO1 2.31E+OOO1 2.31£+0001 2.30E+OOO1 
2S 12.33E+OOO1 2.32£+0001 2.31E+OOO1 2.30E+OOO1 2.30E+OOO1 2.30E+OOO1 
2412.33E+OOO1 2.32£+0001 2.31E+OOO1 2.30E+OOO1 2.29E+OOO1 2.29E+OOO1 
23 12.33E+OOO1 2.31E+OOO1 2.30E+OOO1 2.28E+OOO1 2.28E+OOO1 2.21£+0001 
2212.33E+OOO1 2.31E+OOO1 2.30E+OOO1 2.28E+OOO1 2.26E+OOO1 2.25£+0001 
2112.33E+OOO1 2.31E+OOO1 2.30E+OOO1 2.21£+0001 2.25£+0001 2.23E+OOO1 
2012.33E+OOO1 2.31E+OOO1 2.30E+OOo1 2.21£+0001 2.25£+0001 2.23E+OOO1 
1912.33E+OOO1 2.31E+OOO1 2.30E+OOO1 2.21£+0001 2.24E+OOO1 2.22£+0001 
1812.33E+OOO1 2.31E+OOO1 2.29E+OOO1 2.26E+OOO1 2.22£+0001 2.15£+0001 
1712.33E+OOO1 2.31E+OOO1 2.29E+OOO1 2.26£+0001 2.23E+OOO1 2.21E+OOO1 
1612.33E+OOO1 2.31E+OOO1 2.28E+OOO1 2.24E+OOOI 2.22£+0001 2.20E+OOO1 
1512.33E+OOO1 2.30E+OOO1 2.28E+OOO1 2.23E+OOO1 2.20E+OOO1 2.18£+0001 
1412.33E+OOO1 2.30E+OOO1 2.21£+0001 2.21E+OOO1 2.18E+OOO1 2.15£+0001 
1312.33E+OOOI 2.29E+OOO1 2.25E+OOO1 2.20E+OOO1 2.18£+0001 2.15E+OOOI 
1212.33E+OOOI 2.28E+OOO1 2.24E+OOOI 2.20E+OOOI 2.11£+0001 2.15£+0001 
1112.33E+OOO1 2.21£+0001 2.23E+OOOI 2.19E+OOO1 2.11£+0001 2.15£+0001 
1012.33E+OOOI 2.21£+0001 2.23E+OOOI 2.18E+OOO1 2.16E+OOOI 2.15E+OOO1 
912.33E+OOO1 2.21£+0001 2.23E+OOO1 2.12£+0001 2.15£+0001 2.15£+0001 
812.33E+OOO1 2.21£+0001 2.23E+OOO1 2.20E+OOO1 2.18E+OOO1 2.11£+0001 
712.33E+OOO1 2.21£+0001 2.25£+0001 2.22£+0001 2.20E+OOOI 2.19E+OOO1 
612.33E+OOO1 2.28E+OOOI 2.26E+OOO1 2.23E+OOOI 2.22£+0001 2.21E+OOO1 
512.33E+OOO1 2.29E+OOO1 2.21£+0001 2.25£+0001 2.24E+OOO1 2.23E+OOO1 
412.33E+OOO1 2.30E+OOO1 2.28E+OOO1 2.27£+0001 2.26E+OOO1 2.26E+OOO1 
312.33E+OOO1 2.31E+OOO1 2.30E+OOO1 2.29E+OOO1 2.28E+OOO1 2.28E+OOO1 
212.33E+OOO1 2.31E+OOO1 2.31E+OOO1 2.30E+OOO1 2.30E+OOOI 2.29E+OOO1 
112.33E+OOOI 2.31E+OOOI 2.31E+OOO1 2.30E+OOO1 2.30E+OOOI 2.30E+OOO1 

2 3 4 S 6 

7 8 9 10 11 12 

2712.30E+OOO1 2.30E+OOO1 2.30E+OOO1 2.30E+OOO1 2.30E+OOO1 2.30E+OOO1 
26 1 2.30E+OOO1 2.30E+OOO1 2.30E+OOO1 2.30E+OOO1 2.30E+OOO1 2.30E+OOO1 
2S 12.30E+OOO1 2.29E+OOO1 2.29E+OOO1 2.29E+OOO1 2.29E+OOOI 2.29E+OOO1 
2412.28E+OOOI 2.28E+OOO1 2.28E+OOO1 2.28E+OOO1 2.21£+0001 2.27£+0001 
2312.26E+OOO1 2.26E+OOO1 2.25£+0001 2.25E+OOO1 2.25E+OOO1 2.25£+0001 
2212.24E+OOO1 2.23E+OOOI 2.23E+OOO1 2.23E+OOO1 2.23E+OOO1 2.23E+OOO1 

E-54 

.~ 

• 

• 



• 

• 

• 

2112.21E+OOO1 2.1SE+OOO1 2.19E+OOO1 2.21E+OOOI 2.21E+OOO1 2.2ZE+OOO1 
2012.2ZE+OOOl 2.21E+oool 2.20E+OOO1 2.20E+OOOI 2.20E+OOO1 2.20E+OOO1 
1912.21E+OOO1 2.21E+OOO1 2.20E+OOO1 2.20E+OOO1 2.20E+OOO1 2.20E+OOO1 
1812.18E+OOO1 2.19E+OOO1 2.19E+OOOI 2.19E+OOO1 2.19E+OOO1 2.19E+OOO1 
1712.20E+OOO1 2.19E+OOO1 2.19E+OOO1 2.19E+OOO1 2.18E+OOO1 2.17E+OOO1 
161 2. 19E+OOO 1 2.18E+OOOI 2.11E+OOO1 2.14E+OOO1 2.14E+OOO1 2.1SE+OOO1 
15 1 2. 16E+OOO 1 2.14E+OOO1 2.13E+OOO1 2.13E+OOO1 2.12E+OOOI 2.13E+OOO1 
1412.01£+0001 2.10E+OOO1 2.10E+OOO1 2.10E+OOO1 2.10E+OOO1 2.11E+OOO1 
13 1 2. 13E+OOOI 2.11E+OOO1 2.09E+OOO1 2.07E+OOO1 2.0ZE+OOO1 2.09E+OOO1 
1212.13E+OOOI 2.11E+OOO1 2.09E+oool 2.09E+OOO1 2.09E+OOO1 2.10E+OOO1 
11 1 2. lZE+OOO 1 2.10E+OOO1 2.02E+OOO1 2.01£+0001 2.08E+OOO1 2.IOE+OOO1 
1012.13E+OOOI 2.IZE+OOO1 2.10E+OOO1 2.10E+OOO1 2.10E+OOO1 2.10E+OOO1 
912.14E+OOO1 2.13E+OOO1 2.1ZE+OOO1 2.11E+OOO1 2.09E+OOO1 2.04E+OOO1 
812.16E+OOO1 2.1SE+OOO1 2.13E+OOO1 2.13E+OOO1 2.13E+OOO1 2.13E+OOO1 
712.11£+0001 2.16E+OOO1 2.10E+OOO1 2.14E+OOO1 2.15E+OOO1 2.1SE+OOO1 
612.20E+OOO1 2.19E+OOO1 2.18E+OOO1 2.18E+OOO1 2.18E+OOO1 2.18E+OOO1 
5 12..22E+OOO1 2.21E+OOO1 2.21E+OOO1 2.2IE+OOOI 2.20E+OOO1 2.20E+OOO1 
412.25E+OOO1 2.2SE+OOO1 2.2SE+OOOI 2.24E+OOOI 2.24E+OOOI 2.24E+OOOI 
312.28E+OOO1 2.21£+0001 2.21£+0001 2.21£+0001 2.27E+OOO1 2.21£+0001 
212.29E+OOO1 2.29E+OOO1 2.28E+OOO1 2.28E+OOOI 2.28E+OOOI 2.28E+OOO1 
112.29E+OOOI 2.29E+OOO1 2.29E+OOO1 2.29E+OOO1 2.29E+OOO1 2.29E+OOO1 

7 8 9 10 11 12 

13 14 15 16 17 18 

2712.30E+OOOI 2.30E+OOOI 2.3IE+OOO1 2.32E+OOO1 2.33E+OOO1 2.3SE+OOOI 
2612.30E+OOO1 2.30E+OOO1 2.30E+OOOI 2.3IE+OoOI 2.33E+OOO1 2.34E+OOOI 
2S 12.29E+OOOI 2.29E+OOO1 2.30E+OOO1 2.31E+OOO1 2.3ZE+OOO1 2.33E+OOO1 
2412.21£+0001 2.28E+OOO1 2.29E+OOO1 2.30E+OOO1 2.31E+OOO1 2.33E+OOO1 
2312.2SE+OOO1 2.26E+OOO1 2.21£+0001 2.29E+OOOI 2.3IE+OOOI 2.3ZE+OOO1 
2212.24E+OOOI 2.24E+OOOI 2.26£+0001 2.29E+OOO1 2.31E+OOO1 2.3ZE+OOO1 
2112.2ZE+OOO1 2.2ZE+OOO1 2.2SE+OOO1 2.28E+OOO1 2.30E+OOO1 2.3ZE+OOO1 
2012.20E+OOOI 2.11£+0001 2.23E+OOO1 2.21£+0001 2.3OE+OOO1 2.31E+OOOI 
1912.20E+OOO1 2.18E+OOOI 2.20E+OOO1 2.26£+0001 2.29E+OOOI 2.3IE+OOO1 
1812.18E+OOOI 2.15E+OOOI 2.13E+OOO1 2.26E+OOOI 2.29E+OOOI 2.31E+OOOI 
1712.16E+OOO1 2.09E+OOO1 2.19E+OOOI 2.25E+OOOI 2.28E+OOO1 2.30E+OOO1 
1612.ISE+OOOI 2.16£+0001 2.20E+oooI 2.24E+OOOI 2.21£+0001 2.30E+OOOI 
IS 1 2. 14E+OOO I 2.16E+OOOI 2.20E+OOO1 2.24E+OOOI 2.27£+0001 2.30E+OOO1 
1412.13E+OOOI 2.15E+OOOI 2.19E+OOO1 2.23E+oool 2.27E+OOOI 2.29E+OOO1 
13 1 2. lZE+OOO 1 2.1SE+OOOI 2.19E+OOO1 2.23E+OOO1 2.26E+OOO1 2.29E+OOO1 
1212.IZE+OOOI 2.1SE+OOO1 2.19E+OOO1 2.23E+OOOI 2.26£+0001 2.29E+OOOI 
11 1 2. 13E+OOO 1 2.ISE+OOOI 2.19E+OOO1 2.23E+OOOI 2.26£+0001 2.29E+OOO1 
1012.13E+oooI 2.15E+OOOI 2.20E+OOO1 2.23E+OOO1 2.26£+0001 2.29E+OOO1 
912.13E+OOO1 2.16£+0001 2.20E+OOO1 2.23E+OOO1 2.26£+0001 2.30E+OOO1 
812.15E+OOO1 2.11£+0001 2.20E+OOO1 2.24E+OOO1 2.27E+OOO1 2.30E+OOOI 
712.11£+0001 2.18E+OOOI 2.2IE+OOO1 2.24E+OOOI 2.28E+OOO1 2.31E+OOO1 
612.18E+OOOI 2.19E+OOOI 2.2ZE+OOOI 2.26E+OOO1 2.29E+OOO1 2.3ZE+OOOI 
5 12.21E+OOO1 2.21E+OOO1 2.24E+OOO1 2.27E+OOO1 2.30E+OOO1 2.33E+OOO1 
412.24E+OOO1 2.2SE+OOO1 2.27E+OOOI 2.29E+OOO1 2.3ZE+OOO1 2.34E+OOO1 
312.21£+0001 2.27E+OOO1 2.29E+OOO1 2.31E+OOO1 2.34E+OOO1 2.36£+0001 
212.28E+OOO1 2.29E+OOO1 2.31E+OOO1 2.33E+OOO1 2.36£+0001 2.39E+OOO1 
112.29E+OOO1 2.29E+OOO1 2.31E+oool 2.34E+OOO1 2.4OE+OOOI 2.41E+OOOI 

13 14 15 16 17 18 

19 20 21 22 

2712.3SE+OOO1 2.36£+0001 2.36£+0001 2.31£+0001 
2612.3SE+OOO1 2.36E+OOO1 2.36£+0001 2.31£+0001 
2512.34E+OOO1 2.35E+OOO1 2.36£+0001 2.36E+OOOI 
2412.34E+OOOI 2.35E+OOOI 2.36E+OOOI 2.37E+OOOI 
2312.34E+OOO1 2.35E+OOO1 2.36£+0001 2.38E+OOOI 
2212.33E+OOO1 2.35E+oool 2.36£+0001 2.31£+0001 
2112.33E+oooI 2.35E+OOO1 2.36£+0001 2.31£+0001 
2012.33E+OOO1 2.35E+OOOI 2.36£+0001 2.38E+OOOI 
1912.33E+OOOI 2.34E+OOOI 2.36E+OOO1 2.39E+OOOI 
1812.33E+oooI 2.34E+oool 2.36£+0001 2.38E+OOO1 
1712.3ZE+OOOI 2.34E+OOOI 2.36£+0001 2.31£+0001 
1612.32E+oooI 2.34E+OOO1 2.36£+0001 2.31£+0001 
1512.32E+OOOI 2.34E+OOO1 2.36£+0001 2.38E+OOO1 
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1412.32E+OOO1 2.34E+OOO1 2.36E+OOO1 2.40E+OOO1 
1312.32E+OOO1 2.34E+OOO1 2.37E+OOO1 2.39E+OOO1 
1212.32E+OOO1 2.34E+OOO1 2.37E+OOO1 2.39E+OOO1 
1112.32E+OOO1 2.3SE+OOOI 2.37E+OOO1 2.41E+OOO1 
1012.32E+OOO1 2.3SE-HlOOI 2.38E+OOO1 2.40E-HlOOl 
912.33E+OOOl 2.3SE+OOO1 2.38E+OOO1 2.40E+OOO1 
812.33E+OOOl 2.36E+OOO1 2.38E+OOO1 2.40E+OOO1 
712.34E+OOO1 Z.36E+OOO1 2.39E+OOO1 2.42E+OOO1 
612.3SE+OOOl 2.37E+OOOl 2.39E+OOOl 2.41E+OOOl 
S 12.3SE+OOO1 2.38E+OOO1 2.40E+OOO1 2.41E+OOO1 
412.37E+OOOl 2.39E+OOOl 2.41E+OOOl 2.43E+OOOl 
312.38E+OOO1 2.40E+OOO1 2.42E+OOO1 2.43E+OOO1 
212.40E+OOO1 2.42E+OOO1 2.43E+OOO1 2.44E+OOO1 
112.42E+OOO1 2.43E+OOO1 2.44E+OOO1 2.44E+OOO1 

19 20 21 

•••••••••••• End oflogbook ........... . 
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NCBC Gulfport Site 6 
F1..0WPAlH MODEUNG TASK 

WATER BALANCE RESUL.TS FROM l'NELVE INTS TRENCH, PUMPING LEVELS 

HEAD MAINTAINED AT APPROXIMATEL.Y 3-FT OF DRAWDOWN eEL. ZO.4 +/- FT), 

PARTIAU.Y PENETRATING WELL. POINTS. 07/23/94 KDS/RF 
UNITS Of'" ALL FLUXES IN (FT'" 3/DI 

I oJ FLUX CODEID NoDE:# 
1 27 8.24.57 1 1 CODStaIlt head 
1 26 17 . .584.5 1 2 CODStaIlt head 
1 2.5 20.3241 1 3 ooastaDlhead 
1 24 32.4.520 1 4 ooastaDl head 
1 23 28.1696 1 .5 ooastaDlhead 
1 22 .54.6703 1 6 OOIIStaDthead 
1 21 .56.466.5 1 7 00IIStaDt head 
1 20 64.49.56 1 8 00IIStaDt head 
1 19 78.6071 1 9 ooastaDlhead 
1 18 84.44.59 1 10 OOIIStaDthead 
1 17 88.922.5 1 11 oaustant head 
1 16 86.2402 1 12 oaustantbead 
1 1.5 90.7101 1 13 ooastaDlhead 
1 14 104.2764 1 14 oaustanthead 
1 13 46.8912 1 15 oaustanthead 
1 12 58.9263 1 16 oaustanthead 
1 11 46.8898 1 17 oaustant head 
1 10 69 . .5386 1 18 OOIIStaDthead 
1 9 71.0717 1 19 oaustanthead 
1 8 66.0099 1 20 ooastaDlbead 
1 7 58.4778 1 21 constanthead 
1 6 52.9023 1 22 ooastaDl bead 
1.5 69.2073 1 23 oaustanthead 
1 4 67.0648 1 24 oaustanthead 
1 3 49.0087 1 25 ooastaDlhead 
1 2 37.4281 1 26 oaustanthead 
1 1 16.3767 1 27 OOIIStaDtbead 

20 27 12.2437 3 28 ooastaDlbead 
18 27 33 . .5156 3 29 ooastaDlhead 
17 1 49.4694 3 30 coostantbead 
18 1 20.9595 3 31 coostanthead 
19 I 15.7238 3 32 CODStant head 
20 1 12.3530 3 33 coostantbead 
21 1 14.2182 3 34 coostantbead 
22 2 1.5.7784 3 35 coostanthead 
22 4 28.1803 3 36 coostanthead 
22 7 34.1.562 3 37 coostanthead 
22 11 37.3140 3 38 coostantbead 
22 14 53.3076 3 39 coostanthead 
22 19 64.3826 3 40 coostanthead 
22 23 44.6120 3 41 coostantbead 
22 26 21.2436 3 42 coostantbead 
7 13 0.0000 3 1 fluxnode 
4 3 0.0000 4 2 fluxnode 

Smn of aD thues orgllDizetl iD Codes: 4 
1 1.52.5.4034 CodeID Total flux 
2 0.0000 CodeID Total flux 
3 457.4581 CodeID Totalflux 
4 0.0000 CodeID Total flux 
Global water balance (ft"3/d] : 

1982.8616 total IN-fluxtbrougjl c:onsl headnodcs 
0.0000 total Our-flux~ const. head nodes 
0.0000 total IN-f1uxthrougJlfluxnodes 
0.0000 total our-f1uxthrougll. flux nodes 
0.0000 total IN-f1uxthrougll. river nodes 
0.0000 total our-f1uxthrougll. river nodes 
0.0000 total IN-fluxthrougll. injection wells 

-2121.8190 total OUT -thu through pumping wells 
138.35.52 total net aquifer recharge 
-0.6023 sum of aU fluxes should be zero 
-0.0142% total mass balance enor 
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Simulation Domain and Boundary Conditions 
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FLOWP. 

yr 

1989-

by WH 

# Row 

27 

# Col 

22 

# Wel 

1.2 

Units 

Crt] 

File 

TR6 
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Hydraulic Head Distribution 

E-59 

FLOWP 

Copyr 

~989-

by WH 

Stead 

State 

Flow 

Min : 

2.0E 

Max : 

2.4E 

Inc : 

2.0E 

Units 

[rt] 

File 

TR65R 



FLOWP. 
~D-r;-----------------------------------------------------------------~ 

Velocity Distribution 

. '. Copyr 

1989-

by WH 

# Wel 

12 
....... 

Vmin 

3M..O 
0, 2.4E 

- - ........ .-
Vmax 

- ---- -- ~ ,,-

2.0E 

Vavg • 136.0 

......... - / 
3.0E >1 /' 

,/ Angle 

3.5E 
l' , I 

sao 
/ 

Units 

[rt] 

M~------r------r------r-----'-----~------~----~------~----~----~ 
File 

TR55R 

• 
E-60 



Pathlines 

~D-r~----------------------------------------------------------------~ 

nn-r------r------r------r-----,,-----.------.------.------.------.----~ 
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19!1!H.992 

byWBS 

State 

3.7E+am d 

Units : 

1ft) 

File : 



Capture Zone 

OD~------'-------~------~----~-------r------'-------r-----~-------r------~ 

aD 
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250.0 

E-62 

• 
Copyright 

1989-1992 

Stmdy 

State 

Flo ... 

Time : • 3.1£+0002 d 

Retard : 

WE+OOOO 

Units : 

rru 

File : 

• 



Pathlines 

Copyri,gbt 

by 1IHS 

State 

Flow 

1'ime : 

3.7E-HDJ2 d 

Retard : 

68D 

Units : 

001 
File : 

104.0 

E-63 



68.0 

O.D 

O.D 
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Capture Zone 

E-64 

FlDWPAnt • 
Copyright 

1989-1992 

by WIIS 

State 

Flow 

Time : 

3.7E+0002 d 

Retard : 

3.1£+0001 

Units : 

F1le : 



Pathlines 

-

--

QO~-----.r-----'-----~-----'r-----.------r----~------~-----r----~ 
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F1.OWPAm 

Copyright 

1989-1992 

by 1IHS 

State 

Retard : 

31E+0001 

Units: 

File : 

1'IlS5R 



Capture Zone 

QD~------~------~------r-----~-------r------~------r-----~------~------~ 

QD 
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52.0 104.0 156.0 208.0 

E-66 

FlDWPAllI • 
CopYl'i8hl 

1989-1992 

Steady 

Slate 

Flow 

'llme : 

U!E+«X13 d • 
Retard : 

Units : 

File : 

TR65R 

• 



Pathlines 

-

---

QO~------~----~-------r------~----~-------r------~-----r------~----~ 

QO 
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FWWPAm 

Copyright 

1989-1992 

by1lHS 

Stale 

Flow 

Time : 

Retard : 

3.1E+IXXll 

Units : 

1ft) 

File : 



Capture Zone 

~-r~---------------------------------------------------------------------, 

on-r------.-------.-------r------,-------.------~------~------~----~------~ 

0.0 
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Copyright 

198!H992 

byWHS 

Steady 

Time : 

2.6E+0003 d 

Retard : 

3.1E+0001 

Units : 
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PROJECT C~~S' BY 

CHK.BY 
IV c.. T3 c.... G-t v L r f:::;.Q;:: -( /vt ~ 

~(-re::- G::> F~PA 

JOB NO. 
65"0"1.'70 

DATE 

ett1 I! F L-DW po 41£+ b 1 w ~ -0 H-'1..rvc(:f:;.b c./<=-.- J S -c>~ c...-I~ ) ::Z::->'1..~. 
A $,:>v--..f:::.'fDNS ~ 

N c.. 'IS L ~ t> LF PDI"Z-..'" , <;; 1 Ie. G:. 

Pc...'C"'"'~t·~ [)~c.. ... l+- O-t~ <;f~(!'C;,.p 
A{t?c.--~ . 

I 
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rnIv-:ll.94 E-1 



APPENDIX F 



• 

• 

• 

APPENDIX F 
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PARTICLE -SI~E ANALYSIS 

/\ \r \ 'I ,,~. ., 
PROJeCT oeSCR IPTION: __ ~~ .... \ ..... ' &.J-\:..,iP;>~~_T..L..-~S ... \,-,·\c.--.;'C? ___ ----=EPe--,-,-,~,-,-,-.:....F=...!.PP-,--.... 6r. ..... k"" ......................... ~,,..,......,.'--_-r_r-'~:.;."'..;.:ch=->._~=.::o=.:.;;;;~~"'-'--__ _ 
MATERIALS LABORATORY: ____________________________________________________________________________ _ 

SAMPLE LOCATION: ________________________________________________________ _ SAMPLE NO. _______ _ 

TYPE OF SAMPLE: '::-iNtc 10 M¢ SA"") 41/"';"c.t. <i It 

CJ 
Z 
en 
en 
~ 
~ 
Z 
w 
u 
a: 
w 
~ 

o 
<! 

N 

" <! 

HYDROMETER ANALYSIS 

Ill! ...... 0 
o 0 000 .. 
~ ~ C!C!C!C!' 

• fit ......... 0 
C! C! ~ C! C! '!C!C!-: 

COL· 
LOIDS CLAY srze SILT SIZE 

SAMPLE CLASSIFICATION 

TIESTIlD .V, 

I'er_Spe.GLP 
mIv.ll.94 

DATI!: 

U.sA. STANDARD SERIES 

SAND 
FINE MEDIUM 

DATil: 

F-1 

'D2oth e, +t .4 (5" Ff 

'. 

. --'- -- .l j. ,-_: -, _ .. - - -40 . 

l i : C 
. I I W 

I' Z 
. L~ .. ;( , : I : :. ; ~ 

: i I I ! : i ~ 
.. : .~ 1---'-:'---1""l_--;- .--00-50 ~ 

. c' i i~ . Ii, i ffi 
.1'" :. I j ~ : U _ .. ,_.- ...... ;-!-,-, , a: 

.- ~ , : iii I ! I ! ~ 
--. -' - : :::";:""+-__ J - -r ~...!...--, - 60 

, : __ =1'. i '! I : 

90 

fit .......... 0 o 0 0 000000 
fill ,. .... lID ..... 0 

CHIlCKIlD .Y: 

J(J)~ 7-Z/-t:p 



PROJECT Gulfport 

I, 

II CtA.. ~ 2,~ 

Pw_Spe.GLP 
mIv.ll.94 

" (: 

i+ 

'I~ 

D (pO ~ 2 I S- ( I. S- ) 

t.V'-- 2.25' 

O<Co - 2.25" ((. ~) -

Cv... -:... 2.0 

D<.o ':- '2.0 ( I. S-J 

c.\A.. -:.. 1.1~ 

D(.o = l.'S- e 1.5) 

F-2 

=. 

--

~ 

COMPo BY JOB NO. 
HF 950S· 10 

CHK. BY 
K D5 ,/al 

3./5 ""',..., 

3. 37~ ,.." fA 

'3.00 1"1"'1 

2. "2 ~ 1"1"'" 

• 

• 

• 



PROJECT 

, . 

Pw_5pe.GlP 
""".11.94 

.. 

-

-

-

-

"--rr:; II 

re. 

Cv... -= U\co 

D\o 

2.0 I""\M or 

l~ Cu-:: :2. S"O 

Dlpo '::. 2. 5' ( 2.0) :: 

,{ Cv.. '=' :2 .2S' 

DIDO -:; 7.25"' (2..0 ) :: 

\+ Cv.... -.::. 2,()(J 

'D~c;> -::. ;l.cx:{~.D) 

it Cu- '::: 1.7S' 

~c -- 1.'15 (2.0) -;:; 

,t:" etA... -::. /,S 

0"'0 
'; Ij~O (.2.0) 

F-3 

COMPo BY JOB NO. 
H F esoS' 

CHK. BY DATE 
K'Dt:.. .,·21 i-I e:;,. 9<1 

. '# 10 :5 lJ:vE 

</SO M~ 

-:::: AI.O ,....,M 

3.S0 HI"""\ 

:c 3.00 ,Ao'II'1 



( 

( 

PROJECT Gulfpor+ COMPo BY JOB NO. 

CHK.BY DATE • 
. . 

DJ$" (.so;) x. ;.{ 

0./5 y .A/ 

- Us 4rl'--1~ Cor(J Df ~:J;Neer~ ( COE) • d.~ ..... Dlt:> -p.r- t:. ~Q..'--~ -\-0 /. s- """"", 

(.l s~oJ.~ ~v.... '6 2.5"0 

~c.') -:. 1.5"" )l.. '2.'S" - "3./~ vY\1'V'\ 

-rv:e.. ~\li::)~If\.~ ~i\\eA.. ~( des';'501\ r-a..t'\~e. Wa.,S 

de.terM;toled b~ USiNj & pro yec...fr:s:j 010 v~ves 
.c .... ~__ ~ CL).A.ve<s; ~ w~ e5~1d', sL..4 \.oL~\~~ CA.',~, ~ 

9-t- up ~ ,"&r-\yd.."""- 0-""- ~ ~ \..). S. A.r"",,,~ Corps. 

I , . 

-rk &~~. ~~~ A-~ <:or:ps CM-\<J<ZS ~ d.~",~ufZ..-c! 

d',,~(.J(:J .(,..0-- ~~i~""~""~ $;' t c~0X'.: A~~ 

~ U", v.,J ........ ...".$ def3-«- k,r bod.. =-{", 6 ",,;~;,,- • 
Nf.~ ~vLS WeA...L ~t'. u.s ;""'5 6- c.cot(: 9({c.:~e~ I- 1; 

PwJI ..... GlP 
mIII.".94 

~~~ ...... ~~ (CvJ at Cf). ~ 2.5"". 

F4 
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SHEET_OF __ 

NUMBER 

PARTICLE-SIZE ANALYSIS 

PROJECT DESCRIPTION: _----.:G=.;U::....:...\ ~4p:loC>.!!r~±.I.....-______________ '_'_-,....:.....!f'.Jie.00.l(\...!'C-... ~..!...I..--~D~e~SI..l,;,G:e ... ~"'..l....-"-----
MATERIA~ ~BORATORy: _____________________ ~~'~/+~e~r_~~~~k~ _____ ~ 
SAMPLE LOCATION: _________________________________________________________ SAMPLE NO. _______ __ 

TYPE OF SAMPLE: 

C1 z 
in en 
< 
~ 

~ 
Z 
w 
o 
a: 
w 
~ 

a 
'! 

TESTED .V: 

Pw Spe,GLP 

":11.94 

HYDROMETER ANAL VSIS 

.. ..,. ........ 0 
C! ~ ~ C! C! C!C!C!-: 

DATa: CO"~TIED .V: 

F-5 

, ":': 20 

- 80 

90 

.. ..,. • ....... 0 o 0 0 Clooaao 
.. ..,. ....... 0 

DATE: 
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PROJECT 

" h '+.t r 'j;hc.K 

COMPo BY JOB NO. 
i-I. F es--05"". '70 

CHK. BY DATE 

", '"Z. e.. ~'" e... (--' ) 

O.ZO - O . .,0 

0.'45 /. $'0 
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