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Meeting Date:
General Plan Element: 
General Plan Goal:

June 21, 2016
Public Services & Facilities
Meet or Surpass All Applicable Water Quality Standards for 
Domestic, Commercial, and Industrial Uses

ACTION

Second Amended and Restated NIBW Area 7 Access and License Agreement with 
Motorola and Siemens for a Groundwater Extraction and Treatment System.

Adopt Resolution 10482 authorizing the Mayor to execute Contract No. 1998-006-COS-A2, the 
Second Amended and Restated NIBW Area 7 Access and License Agreement with Motorola and 
Siemens for a Groundwater Extraction and Treatment System (System).

BACKGROUND________________________________ __________
The discovery of solvent-contaminated groundwater in the early 1980's led the United States 
Environmental Protection Agency (USEPA) to designate an area in south Scottsdale as the North 
Indian Bend Wash Superfund Site (NIBW). Since that time, even though the City did not cause the 
contamination, the City has been involved in a variety of cooperative cleanup efforts and 
continues to facilitate cleanup by others such as Motorola and Siemens.

USEPA identified thirteen source areas within NIBW and established required cleanup, monitoring, 
and other actions for each area. Area 7, located just east of the City Court building, is the NIBW 
area associated with Contract No. 1998-006-COS-A2. Due to the City's property ownership within 
Area 7 and despite the City not having caused the contamination, USEPA pursuant to federal law, 
designated the City as a Potentially Responsible Party (also known as a PRP). Siemens Corporation, 
also known as SMI Holding, (Siemens) was also designated as a PRP for Area 7. A series of 
documents entered in the early 1990's govern the Area 7 work requirements. As a settling 
defendant for Area 7, the City signed these documents and is bound by them.

Area 7 groundwater cleanup is an important element in long-term cleanup of the larger NIBW 
site. Localized capture and treatment of Area 7 groundwater is expected to mitigate potential 
future impacts on the City wells that supply the Central Groundwater Treatment Facility (located 
at Pima and Thomas) that are used as part of the City's drinking water portfolio. The System,
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which is visuaiiy depicted in Attachment 1, currentiy inciudes three groundwater extraction weiis, 
pipeiines for untreated water, a treatment faciiity, pipeiines for treated water, and injection weiis. 
The System invoives extracting contaminated groundwater, conveying it through 
pipeiines in City right-of-way aiong Miiier Road to the treatment faciiity, treating it, and then 
conveying it through another pipeiine, and reinjecting the treated groundwater through injection 
weiis.

Area 7 work has been ongoing since 1998 with Siemens (and iater Motoroia) taking the iead roie, 
both financiaiiy and in work performance. For its part, the City has provided use and access to City 
property and rights-of-way when necessary to faciiitate the ciean-up efforts. The City has not 
provided financiai support for the project since the iate 1990s.

The City first entered into a iicense agreement with Siemens, Contract No. 980006, in 1998 to 
provide the company with access to City property and certain rights-of-way to faciiitate 
groundwater cieanup. That iicense agreement was amended and restated in 2001 as Contract 
No. 980006A. Since that amended iicense, Siemens and Motoroia entered into an agreement by 
which Motoroia assumed management and financiai responsibiiity for the System. The City has 
been working effectiveiy with Motoroia to faciiitate the ongoing Area 7 work.

The term of the first amended agreement has iapsed and a new amendment is necessary to 
continue the remedy's benefits, add Motoroia as a party, update the iicense fee, incorporate 
additionai infrastructure, and estabiish a new term.

ANALYSIS & ASSESSMENT

Benefits-The Area 7 system has operated successfuiiy since 1998. Though the system 
treats a smaii voiume of water (500 gpm), it has removed more than 7,000 pounds of 
TCE from the groundwater. This system enhances the protection of groundwater suppiy 
weiis from higher TCE concentrations, mitigates potentiai future operating impacts at 
the Centrai Groundwater Treatment Faciiity, and further acceierates contamination 
removai.

Fees - The City is not responsibie for any Area 7 ciean-up costs. As part of the originai, first 
amended, and now this second amended agreement, an annuai iicense fee is coiiected. This 
second amendment increases the annuai iicense fee from $6,638 to $8,037.

Additional Infrastructure - In 2015, the City permitted Motorola to install a new extraction 
well and additional pipeline in City right-of-way after an exhaustive search for a location on 
private property. This well was a replacement of a failed well that was installed and used as 
part of the first amended agreement. The location of this well and pipeline was approved by

14543956v5

Page 2 of 4



City Council Report | Second Amended Area 7 Access and License Agreement

the USEPA as beneficial to the NIBW remedy.

The agreement provides for additional wells or pipelines, if required, for the remedy or if 
current infrastructure fails. Motorola will be required to meet city standards for work in our 
right-of-way and quality of design and installation.

Terms - Due to the long-term projected life of the NIBW cleanup. Contract No. 1998-006- 
COS-A2 contains a twenty-year term with the option to renew with Council approval if 
further treatment is deemed appropriate.

RESOURCE IMPACTS 

Available funding
All costs are paid by Motorola and other NIBW participating companies.

All future costs for additional infrastructure or operation of the wells, pipelines and treatment 
facility will also be paid by Motorola and NIBW participating companies.

Staffing, Workload Impact
Minimal staff time is used for oversight of Area 7. Regulatory staffs attend NIBW technical meetings 
on a monthly basis at which the status of Area 7 is discussed. Operations staff is required to 
respond in the event of an emergency to shut down the system. All follow-up response 
requirements are then turned over to Motorola and its contractors.

Future budget implications
There are no future additional budget implications.

Operation and Maintenance Requirements
The City has no responsibility for the operation or maintenance of the Area 7 system.

OPTIONS & STAFF RECOMMENDATION

Recommended Approach
Adopt Resolution 10482 authorizing the Mayor to execute Contract No. 1998-006-COS-A2, the 
Second Amended and Restated NIBW Area 7 Access and License Agreement with Motorola and 
Siemens for a Groundwater Extraction and Treatment System.
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RESPONSIBLE DEPARTMENT(S)

Water Resources Division

STAFF CONTACTS (S)

Suzanne Grendahl, Water Quality Director 
(480) 312-8719, sgrendahl^scottsdaleaz.gov

APPROVED BY

S-2T-ZOIC
Brian Biesemeyer, Acting City Manager 
(480) 312-5683, bbiesemever(5)scottsdaleaz.gov

Date

ATTACHMENTS
1. Map of Area 7 and associated infrastructure.
2. Resolution No. 10482
3. Second Amended and Restated Area 7 Access and License Agreement for a Groundwater 

Extraction and Treatment System
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RESOLUTION NO. 10482

A RESOLUTION OF THE COUNCIL OF THE CITY OF SCOTTSDALE.
MARICOPA COUNTY, ARIZONA, AUTHORIZING THE MAYOR TO 
EXECUTE CONTRACT NO. 1998-006-COS-A2, THE SECOND 
AMENDED AND RESTATED NIBW AREA 7 ACCESS AND LICENSE 
AGREEMENT WITH MOTOROLA AND SIEMENS FOR A 
GROUNDWATER EXTRACTION AND TREATMENT SYSTEM.

WHEREAS, Area 7, which is located east of the Scottsdale City Court, is one of several 
source sites for TCE soil and groundwater contamination within the EPA North Indian Bend 
Wash Superfund site (NIBW);

WHEREAS, the City owns property within and rights-of-way adjacent to and surrounding 
Area 7 and is an NIBW party;

WHEREAS. SMI Holding LLC, as the successor-in-interest to Siemens Microelectronics, 
Inc. (Siemens), is an NIBW party responsible for the cleanup of contaminated groundwater in, 
and emanating from. Area 7;

WHEREAS, Motorola Solutions, Inc. (Motorola) is also an NIBW party;

WHEREAS, the City, Siemens, and Motorola all deny liability with regard to the NIBW site;

WHEREAS, in 1992 the City and Siemens entered into the Area 7 Participation Agreement, 
allocating between themselves various specified obligations and responsibilities related to Area 
7 remedial work;

WHEREAS, in 1998 the City and Siemens entered into Contract No. 9800006, which 
granted Siemens access to certain City property for the construction and operation of the 
groundwater extraction and treatment system (GWET System);

WHEREAS, Siemens constructed and has been operating the Area 7 GWET System in 
accordance with the terms and conditions of Contract No. 980006;

WHEREAS, in 2001 the City and Siemens amended and restated Contract No. 980006 as 
Contract No. 980006A1 to allow the Area 7 GWET System to continue operations;

WHEREAS, Siemens and Motorola entered an agreement by which Motorola assumed 
management responsibility for the Area 7 GWET System;

WHEREAS, the City, Siemens, and Motorola now desire to amend and restate Contact No. 
980006A1 as Contract No. 1998-006-COS-A2 to enable Motorola and Siemens to continue 
Area 7 remedial action work as set forth within the agreement; and
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WHEREAS, Contract No. 1998-006-COS-A2 does not require the City to expend funds but 
ailows the City to receive a license fee from Motorola in exchange for the use of City property 
and rights-of-way;

NOW, THEREFORE, BE IT RESOLVED by the City Council of the City of Scottsdaie, 
Maricopa County, Arizona, as follows;

Section 1. The City Council hereby authorizes, approves and directs the Mayor to 
execute, on behalf of the City, Contract No. 1998-006-COS-A2, a license agreement between 
the City, Siemens, and Motorola to conduct Area 7 remedial action work as set forth within the 
agreement.

Section 2. The City Council authorizes the Water Resources Director to add or delete 
licensed properties or amend descriptions of properties under the terms of Contract No. 1998- 
006-COS-A2 and to undertake, direct, and execute any further actions required to impiement 
the intent of this Resolution.

PASSED AND ADOPTED by the Council of the City of Scottsdale, Maricopa County, 
Arizona this 21®' day of June, 2016.

ATTEST: CITY OF SCOTTSDALE, an Arizona 
municipal corporation

Carolyn dagger. City Clerk 

APPROVED AS TO FORM:

(pf.Brace Wa^burn, City Attorney 
^ Janis L. Bladine, Senior Assistant City Attorney

W.J. "Jim” Lane, Mayor
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City of Scottsdale Contract No. 1998-006-COS-A2

SECOND AMENDED AND RESTATED AREA 7 ACCESS AND LICENSE 

AGREEMENT FOR A GROUNDWATER EXTRACTION AND TREATMENT SYSTEM

This Second Amended and Restated Agreement (this "Agreement") is made by and 
among the City of Scottsdale ("City"), an Arizona municipal corporation, SMI Holding LLC 
("SMI"), a Delaware corporation and successor-in-interest to Siemens Microelectronics, Inc. 
(“Siemens”), and Motorola Solutions, Inc; ("Motorola”), a Delaware corporation. The City, SMI, 
and Motorola shall be individually referred to herein as a "Party" and collectively referred to 
herein as the "Parties." This Agreement is entered into and effective this 21®* day of June, 2016 
(also referred to herein as the "Anniversary" date).

RECITALS:

The United States Environmental Protection Agency ("EPA") has determined that 
remedial action is necessary in the portion of the North Indian Bend Wash National Priorities 
List Site bounded approximately by Chaparral Road, Scottsdale Road, Pima Road, and 
McKellips Road in Maricopa County, Arizona (the "NIBW").

In September, 1988, EPA selected a groundwater remedy, commonly known as the 
Scottsdale Operable Unit ("OU-1") remedy, to capture volatile organic chemicals ("VOCs") in the 
Middle Alluvial Unit ("MAU") and the Lower Alluvial Unit ("LAU") at NIBW. The OU-1 remedy 
consists of groundwater extraction from designated City wells, treatment at a central facility with 
air stripping and vapor/phase carbon adsorption, and delivery of treated water into the City's 
municipal water supply system.

In 1991, EPA, the Parties, and others entered into a Consent Decree ("CD I”) which was 
entered by the federal district court in 1992 in Civil Action 91-1835-PHX-WPC. CD I 
implemented a 1988 Record of Decision ("ROD I") which included the OU-1 remedy.

In September, 1991, EPA issued a Record of Decision ("ROD H") specifying additional 
response actions to address the vadose zone in various areas within the NIBW.

By letters dated September 12, 1991, EPA identified the City and SMI (as well as other 
persons) as "potentially responsible parties" under the Comprehensive Environmental 
Response, Compensation and Liability Act of 1980, as amended by the Superfund Amendments 
and Reauthorization Act of 1986, with respect to the implementation of vadose zone 
remediation at, and the reimbursement of oversight costs with respect to, the NIBW location 
identified in the ROD II as Area 7.

A Consent Decree was lodged on April 23. 1992, in Civil Action No. 91-1835-PHX-FJM 
("CD 11"), for the purpose of implementing vadose zone work for Area 7 and as identified in the 
ROD II (the "Area 7 Remedial Action").

Effective April 23, 1992, the City and SMI entered into that certain Area 7 Participation 
Agreement, (the "Participation Agreement") which allocated between themselves various 
specified obligations and responsibilities relating to the funding of Area 7 Remediation Costs (as 
that term is defined therein) and conducting the Area 7 Remedial Action.

Pursuant to the Participation Agreement, a soil vapor extraction system and a 
groundwater treatment system for the extraction and treatment of groundwater containing VOCs

13940633V6
Page 1 of 24 
Attachment 3



City of Scottsdale Contract No, 1998-006-COS-A2

were installed on City-owned property at Area 7.

In December, 1995, SMI installed an initial extraction well to withdraw contaminated 
groundwater from the MAD immediately south of Area 7.

Thereafter, SMI submitted to EPA and the Arizona Department of Environmental Quality 
("ADEQ") for review and approval, a report prepared by LFR Levine-Fricke (formerly known as 
Levine-Fricke-Recon) entitled Design Report- North Indian Bend Wash Area 1 Groundwater 
Extraction and Treatment System, dated April 3, 1997 (attached hereto as Exhibit "A"), and an 
addendum to said report dated October 10, 1997 (attached hereto as Exhibit "B") (collectively 
referred to herein as the "Design Report”).

The Design Report proposed the design, construction and operation of a groundwater 
extraction and treatment system for the treatment of contaminated groundwater in the Upper 
MAU in the vicinity of Area 7, reinjection of treated water into the UAU, and discharge of partially 
treated groundwater to the City sanitary sewer during discreet instances when such water, 
because of excess VOC or mineral concentrations, cannot be re-injected into the UAU, said 
system to include influent and effluent pipelines located in City rights-of-way.

In 1999, Siemens Microelectronics, Inc. transferred its Area 7 remedial action obligations 
to SMI Holding LLC Corporation.

In 2001, SMI reached a settlement agreement with Motorola as to Motorola assuming 
the management responsibility of Area 7 remedial action work, and references herein to 
Motorola shall mean Motorola on behalf of itself and SMI.

In 2001, EPA determined the NIBW site remedial action would require additional work 
and issued a Record of Decision Amendment ("AROD”) dated September 27, 2001. The AROD 
additional work required a modification of CD I.

In 2003, an Amended Consent Decree was lodged with the federal district court in Civil 
Action No. 91-1835-PHX-FJM ("ACD"), for the purpose of selecting a final remedial action for 
the NIBW Site and to consolidate previous decisions and voluntary actions regarding both 
groundwater and soil cleanup actions into one final document.

The City has existing rights-of-way adjacent to and surrounding the City's Area 7 Facility 
Property as described in this Agreement.

The groundwater extraction and treatment system all associated piping and other 
appurtenances and infrastructure, and any modifications or improvements made thereto with the 
City’s approval, shall be referred to herein as the "GWET System."

The current Area 7 remediation work includes the GWET System, an ultraviolet 
light/oxidation (“UV/OX") system, air stripper system, treated water reinjection system, conduit, 
wires, and well controls.

SMI and Motorola have provided documentation satisfactory to the City evidencing 
EPA’s approval of the design and specifications of the GWET and the other systems and Area 7 
remedial action work (attached hereto as Exhibit "C").

The City and Siemens entered into City of Scottsdale Contract No. 980006, the AREA 7
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ACCESS AND LICENSE AGREEMENT FOR A GROUNDWATER EXTRACTION AND 
TREATMENT SYSTEM, effective January 20, 1998. SMI is the successor-in-interest to 
Siemens.

On or about March 5, 2001, the City and SMI entered into City of Scottsdale Contract 
No. 980006A1, the FIRST AMENDED AND RESTATED AREA 7 ACCESS AND LICENSE 
AGREEMENT FOR A GROUNDWATER EXTRACTION AND TREATMENT SYSTEM.

The City, SMI, and Motorola desire to amend and restate Contract No. 980006A1 in its 
entirety and to enter into this Agreement permitting Motorola to continue to undertake and 
perform Area 7 remedial action \A/ork as further set forth in this Agreement (the "Permitted 
Uses"). Upon execution of this Second Amended and Restated Agreement, this Agreement 
shall amend and entirely supersede and replace City of Scottsdale Contract No. 980006A1.

The Parties deny any liability with regard to the NIBW site.

NOW, THEREFORE, in consideration of the foregoing recitals, the additional 
consideration to be paid by Motorola as provided for herein, the covenants and agreements 
contained herein, and other good and valuable consideration, SMI, Motorola, and the City agree 
as follows:

1. Recitals. The foregoing recitals are incorporated into this Agreement.

2. Additional Consideration. In addition to the consideration set forth above. Motorola 
shall pay to the City the following amounts:

2.1. License Fee. Motorola shall pay to the City during each calendar year this 
Agreement is in effect, a license fee in the amount of Eight Thousand Thirty-Seven Dollars 
($8,037.00) ("License Fee"). The first annual License Fee shall be paid within ninety (90) days 
of the effective date of this Agreement. The amount of the first annual License Fee shall be 
prorated for any annual License Fee paid by Motorola for the current calendar year under the 
terms of Contract No. 980006A1. All subsequent annual License Fees shall be paid to the City 
on or before each annual Anniversary of this Agreement.

2.1.1. License Fee Adjustments.

2.1.1.1 The License Fee shall be automatically adjusted upward 
on the second Anniversary of this Agreement on the basis of changes in the United States 
Consumer Price Index for all Urban Consumers (“CPI-U"), U.S. City Average, all items, 
published by the United States Bureau of Labor Statistics (the "Cost of Living Index"). The 
amount of the adjusted annual License Fee (represented by the letter "F" in the formula set forth 
below) shall be equal to the then-current Cost of Living Index number (represented by the letter 
"C" in the formula set forth below) divided by the Cost of Living Index number for the month 
during which this Agreement becomes effective (represented by the letter "M" in the formula set 
forth below), and multiplied by $8,037.00. This computation is expressed by the following 
formula:

F= (C+M) X $8,037.00

provided, that in no event shall the License Fee be adjusted downward. If the Cost of Living 
Index shall no longer be published at the adjustment date, then another similar index published
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by any federal agency shall be substituted by the City in the City's reasonable discretion.

2.1.1.2 Should the Parties expand the size of the Licensed
Properties under Section 7 of this Agreement, the License Fee shall be increased to reflect that 
expansion.

2.1.2. Setoffs. AN License Fees shall be paid in full directly to the City without 
setoff or deduction of any description. Motorola expressly waives any right of setoff.

3. Creation of License for Access to Area 7 Property. The City hereby grants to 
Motorola a license to enter upon that certain property described in Exhibit "D" hereto (the 
“Facility Property") for the following Permitted Uses:

3.1. designing, constructing, installing, operating, maintaining, repairing, 
decommissioning, disassembling and/or removing certain components of the GWET System, of 
the design and specifications set forth in the Design Report for a combination UV/Oxidation and 
low profile air stripper polishing system (the "Treatment Facility"); and

3.2. drilling, trenching, installing, testing, maintaining, repairing, decommissioning, 
disassembling and/or removing pipes and other infrastructure on the Facility Property necessary 
to deliver groundwater influent for treatment and to transport treated or partially treated water 
from the Facility Property to connecting pipelines located off the Facility Property for reinjection 
or discharge, all in accordance with the design and specifications set forth in the Design Report.

4. Creation of License for Access to Area 7 Extraction Weils & Associated Pipeline 
Property. The City hereby grants to Motorola a license to enter upon property occupied by the 
Area 7 Extraction Wells (the “Extraction Wells” and “Extraction Wells Property,” as depicted in 
Exhibit “E”) for the purposes of Extraction Well operation, maintenance, and repair. The City 
also grants to Motorola a license to enter upon property occupied by the extraction piping 
connecting the Extraction Wells (the “Extraction Pipeline” and “Extraction Pipeline Property,” as 
depicted in Exhibit “F”) for the purposes of pipeline operation, maintenance, and repair.

5. Creation of License for Access to Area 7 Reinjection Wells & Associated Pipeline 
Property. The City hereby grants to Motorola a license to enter upon property occupied by the 
Area 7 Reinjection Wells (the "Reinjection Wells” and “Reinjection Wells Property,” as depicted 
in Exhibit “G”) for the purposes of Reinjection Well operation, maintenance, and repair. The City 
also grants to Motorola a license to enter upon property occupied by the reinjection piping 
located in City right-of-way and connecting to the Reinjection Wells (the “Reinjection Pipeline” 
and "Reinjection Pipeline Property," as depicted in Exhibit “H") for the purposes of pipeline 
operation, maintenance, and repair.

6. HOPE Piping. In utilizing HOPE piping. Motorola shall comply with all federal, state, and 
local laws and regulations including but not limited to the laws, rules, regulations, guidelines, 
and ordinances of ADEQ, Maricopa County, Maricopa Association of Governments (“MAG”), 
and the City.

7. Future Pipelines & Wells in City Rights-of-Way. Should future treatment require and 
Motorola desire to install additional pipelines, wells, and other infrastructure in City rights-of- 
way, Motorola must obtain an encroachment permit as provided herein. The Parties' Contract 
Administrators or authorized representatives may jointly agree to add or delete licensed 
properties or amend descriptions of properties located within Exhibits “D” through “I”.
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8. Independent Right to Withdraw Groundwater. The pumping, withdrawal, treatment, 
release, reinjection, discharge and/or use of any groundwater by Motorola pursuant to this 
Agreement shall not be considered pumping, withdrawal, treatment, release, reinjection, 
discharge and/or use of groundwater by the City. Motorola has the legal right to withdraw the 
groundwater pursuant to the ACD, which is separate from and independent of any City 
withdrawal rights.

9. End-use of Treated Groundwater. Treated groundwater from the Treatment Facility 
shall be reinjected by Motorola into the Reinjection Wells in accordance with the Design Report 
and this Agreement. In the event Motorola is unable for any reason to reinject the treated 
effluent into the Reinjection Wells, and the City is unable to accept such discharges pursuant to 
the terms of Section 10 below. Motorola shall immediately discontinue operation of the GWET 
System and shall not resume operations of any kind until such time as the Reinjection Wells are 
again available for use, the City agrees to accept such discharges pursuant to the terms of 
Section 10, or the City may othenwise approve (in writing) a temporary, alternative end-use,

10. Sanitary Sewer Connection. The City acknowledges that during equipment 
shakedown, system start-up and maintenance, partially treated groundwater may contain VOC 
concentrations or other contaminants that would preclude reinjection into the Reinjection Wells. 
Under such circumstances, Motorola desires to discharge said partially treated groundwater to 
the City's sanitary sewer.

10.1. Permission to discharge to the City’s sewer is revocable at the City’s discretion.

10.2. Flows to the City’s sewer shall not exceed 200 gallons per minute (gpm). 
Motorola shall install a City-approved flow meter in the discharge line to measure discharge flow 
to the sanitary sewer.

10.3. Any sewer discharges shall meet all regulated discharge limits and/or effluent 
limitations as currently provided in the City of Scottsdale Revised Code and as may be 
amended in the future. At the City’s direction, on an as-needed annual basis. Motorola will 
provide to the City, sample test results from the discharge to show that the limits have been 
met.

10.4 Motorola shall provide 24 hour advance notice to the City of any discharges to the 
sanitary sewer.

10.5. Motorola shall reimburse the City for sewer costs associated with the discharges 
at the then-current sewer rate for a Commercial Without Dining category, as such rates may be 
updated from time to time. In the event that such costs increase, the City will notify Motorola in 
writing of the rate increase, and Motorola will reimburse the City at the new sewer rate.

10.5.1. Motorola shall submit a report on a quarterly basis with detailed 
discharge totals from metering devices for billing purposes.

11. Application for Issuance of Encroachment Permits. Prior to encroaching upon any 
City rights-of-way, Motorola must make application to the City for and receive a validly issued 
encroachment permit in such form(s) as the City may prescribe for permission to work and/or 
place improvements in its rights-of-way
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11.1 Where the City finds that the application conforms to the requirements of Article 111. 
Chapter 47 of the Scottsdale Revised Code, the City shall issue a revocable permit for the 
encroachment, attaching such conditions as are necessary for the health, safety and welfare of 
the public and for the protection of the City, including those set forth in Exhibit “J."

11.2 Any encroachment permits issued prior to the term of this Agreement and related 
to Area 7 are incorporated into this Agreement by this reference. In the event of a conflict 
between this Agreement and any previously issued encroachment permits, the City, in its sole 
discretion, shall determine which terms govern the rights and duties of the Parties.

12. Property Condition. Motorola has examined, studied and inspected the Facility 
Property, Extraction Wells Property. Reinjection Wells Property, the City’s rights-of-way, and all 
other City property identified under this Agreement, and their environs (collectively, the 
"Licensed Properties," visually depicted in Exhibit T Site Features Map), and access to such 
properties is being licensed in an "as is" condition without any express or implied warranties of 
any kind, including, without limitation, any warranties or representations as to their condition or 
fitness for any use. Motorola has obtained such information and professional advice as it has 
determined to be necessary related to this Agreement.

13. Title. Notwithstanding any provision hereof to the contrary. Motorola’s rights to the 
Licensed Properties are limited to the license rights created by this Agreement. The City and 
Motorola do not by this instrument intend to create a lease, easement or other real property 
interest. Motorola shall have no real property interest in the Licensed Properties. Motorola's 
sole remedy for any material breach or anticipatory breach of this Agreement by the City shall 
be an action for damages.

14. Reservation of Rights by City. The City retains the right to enter upon the Licensed 
Properties and all other property provided under this Agreement at any time and for any and all 
purposes that do not, in the City's reasonable discretion, materially interfere with Motorola's 
lawful conduct of the Permitted Uses under this Agreement.

15. Maintenance of Property. Motorola, at its sole expense, shall at all times maintain, 
repair and replace the Licensed Properties, and all facilities and improvements thereat, in a 
sound, clean and attractive manner, as determined in the City's reasonable discretion.

16. Maintenance and Repair of GWET and Other Systems. Motorola shall be solely 
responsible for all maintenance and repair (both routine and emergency) of the GWET and 
other systems, including any wells, pipelines or other appurtenances located within City rights- 
of-way. In the event of any discharge and/or release or other malfunction or failure of the 
GWET and/or other systems, and/or any event which potentially affects the public's health, 
safety and welfare, Motorola shall, at its sole expense, provide all reporting, response, 
containment, remedial, and restorative actions with respect thereto, and shall, at its sole 
expense, repair and restore all damage caused (either directly or indirectly) by said discharge, 
release, failure and/or malfunction. Motorola shall not perform any work within City rights-of- 
way except in accordance with the terms and conditions of a validly issued encroachment 
permit as set forth in Section 11.

17. Operation and Maintenance Plan. Motorola shall provide the City with Operations and 
Maintenance Plans ("O&M Plan") approved in writing by EPA and any other regulatory authority 
with jurisdiction.
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17.1 The O&M Plan shall include provisions addressing the testing, shake-down, start
up, operation, maintenance and repair (routine and emergency) of the GWET and other 
systems, including those portions of the GWET and other systems located in City rights-of-way, 
and shall provide for response, containment, and remedial and restorative actions with respect 
to any discharge and/or release from, or other failure of, the GWET and other systems. The 
O&M Plan shall provide for notification of City personnel upon any discharge and/or release, or 
other malfunction or failure of the GWET and other systems, and/or any event which potentially 
affects the public's health, safety and welfare.

17.2 The O&M Plan shall also identify individuals through whom the City, at any time, 
may notify Motorola of an emergency or other event requiring immediate response. All 
provisions of the O&M Plan shall conform to MAG Uniform Standard Specifications and Uniform 
Standard Details for Public Works Construction, as amended by the latest version of the City's 
Supplemental Standard Specifications and Supplemental Standard Details (if there is a conflict, 
the latter shall govern). Motorola shall periodically update the O&M Plans to reflect current 
conditions and requirements.

18. Notification and Reporting. Motorola shall bear sole responsibility for complying with 
all local, county, state and federal notification and reporting laws, ordinances, regulations and 
other rules as are now in effect or as may hereafter be adopted or amended.

19. Compliance with Law. In exercising any rights or discharging any duties under this 
Agreement. Motorola shall comply with all local, county, state and federal laws, ordinances, 
regulations and other rules as are now in effect or as may hereafter be adopted or amended.

19.1 Motorola shall bear sole responsibility for all activities relating to the GWET and 
other systems, including, but not limited to, their design, construction, operation, maintenance, 
repair, decommissioning, disassembly, removal and well abandonment, and all monitoring and 
reporting requirements arising therefrom. Without limiting the generality of the foregoing, 
Motorola shall bear sole responsibility for compliance with any applicable groundwater quality 
standards associated with reinjection. Motorola acknowledges that this Agreement does not 
constitute, and the City has not promised or offered, any type of waiver of, or agreement to 
waive (or show any type of forbearance or favoritism to Motorola with regard to), any law, 
ordinance, power, regulation, tax, assessment or other legal requirement now or hereafter 
imposed by the City or any other governmental body upon or affecting Motorola, the Licensed 
Properties, City rights-of-way, or any other property provided under this Agreement, or 
Motorola's use of same. Motorola acknowledges that all of its obligations hereunder are in 
addition to, and cumulative upon (and not to any extent in substitution or satisfaction of), all 
existing or future laws and regulations applicable to Motorola. Motorola further agrees that this 
Agreement is not intended to diminish any performances to the City that would be required of 
Motorola by law if this Agreement had been made between Motorola and a private citizen.

19.2 The City has not relinquished any right of condemnation or eminent domain over 
the Licensed Properties, City rights-of-way. or any other property provided under this 
Agreement. If a future public purpose arises which the City or another governmental entity 
determines will require use of a portion or all of the Licensed Properties, City rights-of-way, 
and/or any other property provided under this Agreement. Motorola shall execute and deliver to 
the City without compensation a document confirming that this Agreement is terminated as to 
such property. This Agreement is not intended in any way to impair the City's power to enact, 
apply or enforce any laws or regulations, or exercise any governmental powers that may affect 
in any way Motorola, the Licensed Properties, City rights-of-way, and/or any other property

13940633V6
Page 7 of 24 

Attachment 3



City of Scottsdale Contract No. 1998-006-COS-A2

provided under this Agreement. Without limiting in any way the generality of the foregoing, 
Motorola shall comply with the following subsections.

19.3. Government Property Use Excise Tax. Motorola shall be responsible for any 
and all government property excise taxes described in A.R.S. §§ 42-6201, et seq. or similar 
laws in force from time to time, to the extent such taxes are assessed or levied during the term 
of this Agreement. Failure by Motorola to pay the tax{es) after notice and an opportunity to cure 
is an Event of Default that could result in the termination of this Agreement in accordance with 
Section 34. below.

19.4. Taxes, Liens and Assessments. In addition to all other License Fees herein 
provided, Motorola shall pay, when due and as the same become due and payable, all taxes 
and general and special fees, charges and assessments of every description, which during the 
term of this Agreement may be levied upon or assessed against the Licensed Properties, City 
rights-of-way, and/or any other property provided under this Agreement, the operations 
conducted thereon, any fees paid or other performances under this Agreement by either Party, 
and all possessory interest in said properties, and improvements and other property thereon, 
whether belonging to the City or Motorola; and Motorola agrees to indemnify, defend and hold 
harmless the City and said properties and improvements and other property thereon, from any 
and all such taxes and assessments, including any interest penalties and other expenses which 
may be imposed, and from any lien therefor or sale or other proceedings to enforce payment 
thereof. Motorola shall have the right to contest, but not the right to refuse to timely pay, any 
taxes and assessments. Motorola shall pay to the City any occupancy tax as the same may be 
applicable to this Agreement. The City shall have the right from time to time to require that all of 
the foregoing payments be made by Motorola through the City. Motorola shall pay all other 
taxes and assessments of any kind whatsoever which may be imposed on the City or Motorola 
as a consequence of this Agreement.

19.5. Permits. Motorola shall obtain, at its sole expense, all required local, county, 
state and federal approvals, licenses and permits, and any other necessary rights, for the 
design, construction, operation, maintenance, repair, decommissioning, disassembly, and/or 
removal of the GWET and other systems, including well drilling, installation, testing, operation, 
maintenance, repair, closure and abandonment, and further including the pumping, withdrawal, 
extraction, treatment, release, transport, discharge and/or reinjection of groundwater, and/or the 
injection of ozone. Without limiting the generality of the foregoing. Motorola shall obtain at its 
sole expense all building or other permits in connection with all construction, performed by 
Motorola and shall comply with all zoning, building safety, fire and similar laws and procedures 
of every description. Motorola shall provide copies of said approvals, licenses and permits to the 
City at least seven (7) calendar days prior to exercising any rights under said approvals, 
licenses and permits.

20. Security. Motorola shall physically secure the Licensed Properties at all times 
throughout the term of this Agreement, and shall secure City rights-of-way in accordance with 
the terms and conditions of any encroachment permits issued by the City to Motorola.

21. Notice to Public. Motorola shall, as directed by the City, distribute written notices to 
residents and businesses within a 100-yard radius of the Licensed Properties, City rights-of- 
way, all pipeline routes, the reinjection sites, and any other property provided under this 
Agreement, at least seven (7), but not more than ten (10), calendar days prior to commencing 
construction of any of the Permitted Uses. The notice shall explain in detail the activities that will 
occur during each phase of the licensed activities, and shall specify the daily and total duration
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thereof (including a weekly schedule). If any material changes occur in the schedule of 
activities, Motorola shall give the City prior written notice and shall distribute supplemental 
written notices to the affected residents and businesses at least two (2), but not more than four 
(4). calendar days prior to commencing with the rescheduled activities. Any question as to the 
materiality of a change in scheduling shall be resolved by the City in the exercise of its sole 
discretion. All notice(s) shall include the names and telephone numbers of contact persons from 
Motorola and the City. Motorola shall provide copies of all proposed notice(s) to the City for its 
review and approval at least seven (7) calendar days prior to the proposed distribution date. If 
the City fails to comment on the proposed notices prior to the proposed distribution date, the 
notices are deemed approved by the City and Motorola may distribute the notices as proposed 
as if approval by the City had actually been given. After the notices have been distributed, if the 
City, in its sole discretion, determines that any construction activities, either at the Licensed 
Properties, City rights-of-way, pipeline routes, or any other property provided under this 
Agreement, will cause unreasonable noise or other disturbance to a neighboring resident or 
business, the City may require Motorola to alter its construction methods or its work hours in 
order to minimize the unreasonable noise or other disturbance.

22. Hours of Operation. Unless otherwise approved in writing in advance by the City, all 
Permitted Uses shall be limited to Monday through Friday from 7:00 a.m. to 6:00 p.m. 
Notwithstanding the foregoing, the GWET and other systems may be operated on a continuous 
24-hour cycle during the term of this Agreement. The City reserves the right, in its reasonable 
discretion, to require Motorola, at Motorola's sole expense, to modify the GWET and other 
systems in order to minimize any unreasonable noise or other disturbance.

23. Limitation of Licenses and Exceptions. Motorola's use and occupation of the 
Licensed Properties. City rights-of-way, and any other property provided under this Agreement 
shall in all respects conform to the provisions of all and each of the following subsections.

23.1. Permitted Uses. Motorola shall use the Licensed Properties, Facility Property, 
City rights-of-way, and any other property provided under this Agreement solely in furtherance 
of the Permitted Uses. No other activity shall be conducted at or from the said properties. The 
Permitted Uses are further restricted as expressly specified elsewhere in this Agreement and in 
the following subsections.

23.1.1. Except for persons observing demonstrations of Motorola's operations. 
Motorola shall exclude all persons from the Licensed Properties, City rights-of-way, and any 
other property provided under this Agreement, except for Motorola’s agents, employees, 
consultants, contractors, representatives, successors or assigns and other persons whose 
presence at said properties is necessary to carry out the Permitted Uses.

23.1.2. No alcohol use is permitted at or on the Licensed Properties, City rights- 
of-way, or any other property provided under this Agreement.

23.1.3. Except as required to achieve the purposes for which the GWET 
System is designed (i.e., the transport by pipeline of contaminated groundwater for treatment 
and subsequent reinjection), no hazardous materials (as defined hereinafter) may be produced, 
transported, treated, used, stored, discharged or released from, on, onto, in or about the GWET 
or other systems, the Licensed Properties, City rights-of-way, or any other property. Motorola 
shall immediately notify the City of any release or discharge of any hazardous materials.

23.2. Neighborhood Relations. Motorola shall conduct its activities in coordination with the

13940633V6
Page 9 of 24 

Attachment 3



City of Scottsdale Contract No. 1998-006-COS-A2

City as necessary to maintain good relations with all occupants and/or owners of real property 
surrounding the GWET and other systems, the Licensed Properties, City rights-of-way, pipeline 
routes, and any other property provided under this Agreement. Motorola shall immediately give 
to the City notice of any actual or threatened dispute, violation or other disagreement relating to 
the GWET and/or other systems, the Licensed Properties, City rights-of-way, pipeline routes, or 
any other property provided under this Agreement, and/or relating to the design, construction, 
operation, maintenance, repair, decommissioning, disassembly and/or removal of the GWET 
and other systems (including well drilling, installation, testing, operation, maintenance, repair, 
closure, and abandonment).

24. Liens. Motorola shall not agree to or suffer or permit to be created or enforced against 
the Licensed Properties, City rights-of-way, the Reinjection Wells, or any other property 
provided under this Agreement, or any parts of any of the foregoing, or any equipment or other 
personal property attached thereto or otherwise installed or used thereon or in connection 
therewith, any mortgage, security interest, judgment, deed of trust, lien, claim or demand of any 
nature whatsoever (collectively "Liens"), and shall promptly discharge, at its sole expense, any 
and all Liens. Motorola shall notify the City promptly of any and all Liens. Motorola agrees to 
pay, indemnify, defend and hold the City, the GWET and other systems, the Licensed 
Properties, City rights-of-way, and other City property free and harmless from all liability and 
against any and all Liens, together with all costs and expenses in connection therewith, 
including, but not limited to, attorney fees and expenses, fees and expenses of expert witnesses 
and consultants, arbitration fees, court costs and the cost of appellate proceedings. The City 
shall have the right at any time to post and maintain such notices, pay such amounts, file or 
record such notices, or take such other actions as the City may deem necessary to protect the 
City against all Liens.

25. Copies of Reports. Motorola shall provide the City with copies of all reports prepared 
for ADEQ, ADWR, EPA or other local, county, state or federal agency, relating to the permitting, 
approval, design, construction, installation, testing, shake-down, start-up, operation, 
maintenance, repair, decommissioning, disassembly, and/or removal of the GWET and other 
systems (including well drilling, installation, testing, operation, maintenance, repair, closure and 
abandonment). Motorola shall provide said reports to the City simultaneously upon their first 
submission to any governmental agency or within fifteen (15) calendar days of their preparation, 
whichever occurs sooner. Upon request. Motorola shall provide the City with all raw data upon 
which said reports were based, as well as any other raw data obtained during testing, shake- 
down, start-up, operation, monitoring or sampling of the GWET and other systems or any of 
their respective components. Motorola shall provide said raw data within fifteen (15) calendar 
days of the City's request.

26. Term and Termination of Agreement. The initial term of this Agreement shall be 
twenty (20) years from the Effective Date; provided the Parties may agree to renew this 
Agreement for successive twenty (20) year terms. Notwithstanding the foregoing, this 
Agreement shall earlier terminate upon any of the following: (i) when Motorola permanently 
stops using or operating either the GWET and/or the other systems (such permanency 
determined by exercise of the City's reasonable discretion); (ii) when EPA issues a Certificate of 
Completion (or other such similar document) with respect to the extraction and/or treatment of 
contaminated groundwater in the upper middle alluvial unit ("UMAU") in the vicinity of Area 7 or 
with respect to the operation of the GWET and/or the other systems; or (iii) at the City's option, 
upon a material breach of this Agreement by Motorola and/or an Event of Default as defined in 
Section 34, below.
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29. Closure, Removal and Restoration. In the event Motorola: (i) permanently 
discontinues use or operation of any of the Extraction Wells or Reinjection Wells (such 
permanency determined by exercise of the City's reasonable discretion); or (ii) permanently 
discontinues use or operation of either the GWET and/or the other systems, (such permanency 
determined by exercise of the City's reasonable discretion), Motorola shall, at its sole expense, 
abandon the subject well(s) within ninety (90) calendar days in accordance with all applicable 
local, county, state and federal laws, ordinances, rules and regulations. Motorola shall notify the 
City in writing within ten (10) calendar days of its decision to discontinue any uses or 
operation(s) described above. In addition, upon permanently discontinuing use or operation of 
any well(s). Motorola shall, at its sole expense, decommission, disassemble and/or remove 
those parts of the GWET and/or the other systems, which are no longer necessary for their 
operation (e.g., pipelines). Upon permanently discontinuing use or operation of the GWET 
and/or other systems. Motorola shall, at its sole expense, decommission, disassemble and/or 
remove the GWET and/or other systems, as applicable, in its/their entirety (including, but not 
limited to, all components, fixtures, above and below surface pipes, infrastructure, equipment 
and appurtenances) and restore the Licensed Properties, City rights-of-way, the reinjection 
sites, and other affected City property to the condition in which they existed on the effective date 
of this Agreement, or in such better condition as they may hereafter be placed during the term of 
this Agreement.

30. Repair and/or Restoration. Motorola agrees to repair, replace and/or restore any 
property (whether real or personal and whether City-owned or otherwise) which is disturbed or 
damaged in any way by any activities under this Agreement, including, but not limited to, 
removal and/or remediation of any releases or discharges of hazardous materials (as defined 
hereinafter).

31. Indemnification of City. Motorola and its successors, assigns and guarantors shall 
indemnify, defend and hold the City, its agents, employees, officials, directors, officers and 
representatives harmless from and against any and all claims (and settlements paid in 
settlement of claims), demands, charges, penalties, obligations, fines, administrative and judicial 
actions or proceedings, suits, liabilities, judgments, damages, and losses of any kind or nature 
(including, without limitation, personal injury, bodily injury, sickness, disease, death, property 
damage, destruction or other impairment of any description (including, without limitation, loss of 
use), environmental damage, cleanup, response, removal and remediation costs) (and including 
damage to City property), and all costs and/or expenses of any kind or nature (including, but not 
limited to, attorney fees and expenses, fees and expenses of expert witnesses and consultants, 
arbitration fees, court costs and the cost of appellate proceedings) (collectively, "Damages") 
imposed upon or incurred by or asserted against the City, its agents, employees, officials, 
directors, officers or representatives by reason of this Agreement and/or any license or permit 
granted under it, or the discharge of any duties or the exercise of any rights or privileges 
pursuant or incidental to this Agreement, or, without limiting the generality of the foregoing, 
arising, directly or indirectly, in whole or in part, out of or in connection with any of the following:

31.1. design, construction, installation, operation, maintenance, repair, 
decommissioning, disassembly and/or removal of the GWET and/or other systems (including 
well drilling, installation, testing, operation, maintenance, repair, closure and abandonment), or 
any other work or thing done in, on or about the GWET and/or other systems, the Licensed 
Properties, City rights-of-way, other City property, or any other real property by Motorola or any 
of its agents, employees, consultants, contractors, representatives, successors or assigns;

31.2. any negative impacts on water quality as a result of, or related to Permitted Uses;
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31.3. any use, non-use, possession, occupation, alteration, repair, condition, operation, 
maintenance or management of the Licensed Properties, City rights-of-way, other City property, 
or any other real property by Motorola or any of its agents, employees, consultants, contractors, 
representatives, successors or assigns, or any nuisance made or suffered thereon by Motorola 
or any of its agents, employees, consultants, contractors, representatives, successors or 
assigns, or any failure by Motorola to keep said property, or any access road, parking area or 
space comprising a part thereof, in a safe condition;

31.4. any negligence on the part of Motorola or any of its agents, employees, 
consultants, contractors, representatives, successors or assigns;

31.5. any fire, accident, injury (including death) or damage caused by Motorola or any 
of its agents, employees, consultants, contractors, representatives, successors or assigns, to 
any person or property occurring in, on or about GWET and/or other systems, the Licensed 
Properties, City rights-of-way, other City property, or any other real property, in, on or about any 
access road, parking area or space comprising a part thereof;

31.6. the release, discharge, use or storage of hazardous materials (as hereinafter 
defined) upon, about or beneath the Licensed Properties, City rights-of-way, the Reinjection 
Wells, other City property, or any other real property, by Motorola or any of its agents, 
employees, consultants, contractors, representatives, successors or assigns;

31.7. any failure on the part of Motorola to perform or comply with any of the terms 
contained in this Agreement;

31.8. any lien or claim which may be alleged to have arisen against or on the GWET or 
other systems, the Licensed Properties. City rights-of-way, other City.property, any other real 
property, or any of the assets of, or funds appropriated to the City, or any liability which may be 
asserted against the City with respect thereto, to the extent such lien or claim arises from acts 
or failures to act by Motorola or any of its agents, employees, consultants, contractors, 
representatives, successors or assigns during the term of this Agreement, or from Motorola's 
failure to perform or comply with any of the terms contained in this Agreement;

31.9. any transaction relating to or arising out of this Agreement, or any activities 
performed by Motorola, its agents, employees, consultants, contractors, representatives, 
successors or assigns which are permitted or required by the terms of this Agreement, including 
the reinjection of water into the UAU and the discharge of effluent from the GWET System into 
the City's Sanitary Sewer.

31.10. The obligations of Motorola under this Section shall apply to all Damages of any 
kind whatsoever, even though caused solely or partially by the acts, mistakes, errors, omissions 
or negligence of the City, its agents, employees, officials, directors, officers or representatives, 
or anyone for whose acts, mistakes, errors, omissions or negligence the City or Motorola may 
be liable, including, without limiting the generality of the foregoing. Damages which are imposed 
upon or incurred by or asserted against the City, its agents, employees, officials, directors, 
officers or representatives as a result of, or arising from, any release or discharge from the 
GWET System, or as a result of, or arising from, any negative effects on water quality from 
operation of the other systems.

31.11. The obligations of Motorola under this Section shall not in any way be affected by
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the absence of any insurance coverage or by the failure or refusal of any insurance carrier to 
perform any obligation on its part under insurance policies affecting the GWET or other 
systems, the Licensed Properties, City rights-of-way. other City property, or any other property.

31.12. If any claim, action or proceeding is made or brought against the City by reason 
of any event to which reference is made in this Section, then, upon demand by the City, 
Motorola, at its sole cost and expense, shall resist and defend such claim, action or proceeding 
in the City's name, if necessary, through counsel reasonably approved by the City, even if such 
claim, action or proceeding is groundless, false or fraudulent. Notwithstanding the foregoing, the 
City may engage its own attorneys at its own expense to defend it or to assist in its defense. 
The City shall cooperate in the defense of any claim, action or proceeding the defense of which 
is accepted by Motorola and shall make records and employees of the City available under 
reasonable terms and conditions to Motorola and its attorneys for the purposes of providing 
information and/or witnesses. Motorola shall pay and discharge, when and as the same become 
due, any and all such resulting Damages or other sums due against or incurred by the City or 
any other indemnitees.

31.13. Any settlement of claims shall fully release and discharge the indemnified parties 
from any further liability for those claims. The release and discharge shall be in writing and shall 
be subject to the approval of the City, which approval shall not be unreasonably withheld or 
delayed. If the City unreasonably refuses to approve such settlement and subsequently a 
judgment is entered in excess of the settlement proposal, Motorola shall be liable only for the 
amount of the proposed settlement. If Motorola neglects or refuses to defend the City as 
provided in this Agreement, then (i) any arbitration award or judgment against the City for a 
claim covered by this Agreement shall conclusively establish Motorola's liability to the City in 
connection with such recovery, and (ii) if the City desires to settle such dispute, the City shall be 
entitled to settle the dispute in good faith, after consultation with Motorola, and Motorola shall be 
liable for the amount of such settlement.

31.14. The indemnifications contained in this Agreement shall survive the termination of 
this Agreement and shall inure to the benefit of the City, its agents, employees, officials, 
directors, officers and representatives.

31.15. For purposes of this Agreement, "hazardous material" means any hazardous or 
toxic substance, waste or material;

31.15.1. the presence of which requires investigation, removal and/or 
remediation under any federal, state or local statute, regulation, ordinance, order, action, policy 
or common law; or

31.15.2. which is or becomes subject to regulation under any federal, state 
or local statute, regulation, rule or ordinance or amendments thereto including, without 
limitation, the Arizona Hazardous Waste Management Act, A.R.S. §§ 49-901, et seq., the 
Resource Conservation and Recovery Act, 42 U.S.C. §§6901, et seq., the Toxic Substances 
Control Act, 15 U.S.C. §§ 2601, et seq., and the Comprehensive Environmental Response, 
Compensation and Liability Act, 42 U.S.C. §§ 9601, et seq.); or

31.15.3. which, without limitation, contains trichloroethene ('TCE"), 1,1, 1 - 
trichloroethane ("TCA"), 1,1 - dichloroethene ("DCE"), tetrachloroethene ("PCE"), 1 ,2- 
dichloroethene, chloroform, gasoline, diesel fuel or other petroleum hydrocarbons, 
polychlorinated biphenyls ("PCBs"), asbestos, urea formaldehyde foam insulation or radon gas.
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32. Insurance. Motorola shall insure the GWET and other systems, the Licensed 
Properties, City rights-of-way, other City property, and any other property used by Motorola 
and/or any of its agents, employees, consultants, contractors, representatives, successors or 
assigns, and Motorola's activities under this Agreement and/or any license or permit granted 
under it, or the discharge of any duties or the exercise of any rights or privileges under this 
Agreement, at Motorola’s sole expense as follows:

32.1. Insurance Required. As of the effective Date of this Agreement, Motorola
carries, and shall, throughout the term of this Agreement and any extension, maintain insurance 
in the amounts and provide the coverages as stated in Exhibit “K". All of Motorola’s insurance is 
in full force and effect, all premiums due have been paid, and Motorola is not in default with 
respect to any policy of insurance. Motorola shall deliver to the City its certificate(s) of 
insurance, which certificate(s) will be subject to the inspection and approval of the City for 
adequacy and protection. The policies and insurance required by this Agreement shall include 
the City as an additional insured by blanket endorsement and shall provide that the City will be 
given at least thirty (30) days prior written notice of cancellation of the policy or policies, or any 
non-payment of premiums. Motorola’s fulfillment of its insurance requirements under this 
Agreement will also be credited against Motorola’s insurance requirements under any other 
agreement between the Parties, this being intended to assure that all such agreements are 
covered by the same insurance.

32.2. Insurance Proceeds. All insurance proceeds (whether actually paid before or 
after termination of this Agreement) shall be paid per policy terms and conditions.

32.3. Risk of Loss. Motorola assumes the risk of any and all loss, damage or claims 
to the GWET and other systems, the Licensed Properties, City rights-of-way, other City 
property, and any other property, or related to the use of said system and properties by 
Motorola, its agents, employees, consultants, contractors, representatives, successors or 
assigns throughout the term hereof. The City expressly disclaims any representation that 
required insurance is adequate to protect any person or property against any risks related to the 
GWET and other systems, the Licensed Properties, City rights-of-way, other City property, and 
any other property, or any activities, uses or improvements related to said systems and 
properties. Motorola’s obligations to indemnify do not diminish in any way Motorola's obligations 
to insure; and Motorola’s obligations to insure do not diminish in any way Motorola’s obligations 
to indemnify. Motorola’s obligations to indemnify and provide insurance are in addition to, and 
do not limit, any and all other liabilities or obligations of Motorola under or connected with this 
Agreement. Motorola shall be responsible for any and all damages to its property and 
equipment used in the scope of this Agreement and shall hold harmless and indemnify the City 
regardless of the cause of such damages. In the event the City secures other insurance related 
to the GWET and other systems, the Licensed Properties, City rights-of-way, other City 
property, and any other property. Motorola shall effect an endorsement under such policy 
waiving any and all insurer’s rights of subrogation against the City and the other Additional 
Insureds.

33. Effect on Participation Agreement. This Agreement is not intended to, and shall not in 
any way, alter, amend or modify the terms of the Participation Agreement, or the rights and 
responsibilities of the parties thereunder.

34. Breach by Motorola. Motorola shall comply with, perform and do each performance and 
thing required of Motorola herein and Motorola's failure to do so shall be a breach by Motorola
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of this Agreement.

34.1. Events of Default. This entire Agreement is made upon the condition that 
each and every one of the events specified in the following subsections (as well as any other 
grounds for termination specified in this Agreement) shall be deemed an "Event of Default" and 
a material breach by Motorola of Motorola's material obligations under this Agreement.

34.1.1. If Motorola shall be in arrears in the payment of License Fees and shall 
not cure such arrearage within fifteen (15) days after the City has notified Motorola in writing of 
such arrearage.

34.1.2. If Motorola shall abandon the Licensed Properties and/or any other 
property provided under this Agreement.

34.1.3. If Motorola, its agents, employees, consultants, contractors, 
representatives, successors or assigns shall fail to maintain any insurance required by this 
Agreement.

34.1.4. If any representation or warranty made by Motorola, its agents, 
employees, consultants, contractors, representatives, successors or assigns in connection with 
this Agreement or the negotiations leading to this Agreement shall prove to have been false in 
any material respect when made.

34.1.5. If Motorola shall fail to obtain or maintain any licenses, permits, or other 
governmental approvals from the City or any other governmental or regulatory body, or to timely 
pay any taxes, fees, charges or assessments with respect to this Agreement, the Licensed 
Properties, and/or any other property provided under this Agreement, or the use of same by 
Motorola, its agents, employees, consultants, contractors, representatives, successors or 
assigns.

34.1.6. If there should occur any discharge or release from the other systems, or 
from the GWET System, other than as required to achieve the purposes for which the GWET 
System is designed (i.e., the transport by pipeline of contaminated groundwater for treatment 
and subsequent reinjection), or any discharge or release onto, into or about the Licensed 
Properties, City rights-of-way. or any other property. Motorola shall immediately notify the City 
of any release or discharge.

34.1.7. If Motorola shall fail (or neglect) to timely and completely do or perform or 
observe any other provisions contained herein and required on its part to be kept or performed 
and such failure or neglect shall continue for a period of fifteen (15) days after the City has 
notified Motorola in writing of Motorola's default hereunder.

34.1.8. If Motorola shall persist in a pattern of repeated failure (or neglect) to do 
or perform or observe any provision contained herein.

34.2. City Remedies. Upon the occurrence of any Event of Default or at any time 
thereafter, the City may, at its option and from time to time, exercise any or all or any 
combination of the following remedies in any order and repetitively;

34.2.1. The City's right to terminate this Agreement for nonpayment of License 
Fees or for any other Event of Default is hereby specifically provided for and agreed to.
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34.2.2. Without demand or notice, enter into and upon the Licensed Properties, 
City rights-of-way, and/or any other property provided under this Agreement, or any part thereof, 
and expel Motorola and those claiming by, through or under it, and remove their effects, if any, 
forcibly if necessary, without being deemed guilty of trespass and without prejudice to any other 
remedy.

34.2.3. Pay or perform, for Motorola’s account and at Motorola’s expense, any or 
all payments or performances required hereunder to be paid or performed by Motorola.

34.2.4. Abate at Motorola’s expense any violation of this Agreement.

34.2.5. Notwithstanding anything in this Agreement to the contrary, upon prior 
written notice to Motorola, unilaterally and without Motorola's or any other person's consent or 
approval, draw upon, withdraw or otherwise realize upon or obtain the value of any insurance 
policies held or obligated by Motorola, the City or any third party pursuant to this Agreement 
(whether or not specifically mentioned herein), and use the proceeds for any remedy permitted 
by this Agreement. Motorola hereby irrevocably grants to the City a power of attorney coupled 
with an interest to act for Motorola in ail respects with respect to any of the foregoing.

34.2.6. Refuse, without any liability to Motorola therefor, to perform any obligation 
imposed on the City by this Agreement.

34.2.7. Be excused from further performance under this Agreement.

34.2.8. Insist upon Motorola's full and faithful performance under this Agreement 
and upon Motorola's full and timely payment of all License Fees during the entire remaining 
term of this Agreement.

34.2.9. Assert, exercise or pursue, at Motorola's expense, any and all other rights 
or remedies, legal or equitable, to which the City may be entitled or which are otherwise 
permitted by law.

34.3. Notice of Breach. Motorola shall promptly give notice to the City of any event 
or circumstance which is (or which with the passing of time or the giving of notice or both will 
become) an Event of Default under this Agreement.

34.4. Non-waiver. Motorola acknowledges its unconditional obligation to comply with 
this Agreement. No failure by the City to demand any performance required of Motorola under 
this Agreement, and no acceptance by the City of any imperfect or partial performance under 
this Agreement, shall excuse such performance or impair in any way the City’s ability to insist, 
prospectively and retroactively, upon full compliance with this Agreement. No acceptance by the 
City of License Fees or other performances hereunder shall be deemed a compromise or 
settlement of any right the City may have for additional or further payments or performances. 
Any waiver by the City of any breach of condition or covenant herein contained to be kept and 
performed by Motorola shall not be deemed or considered as a continuing waiver and shall not 
operate to bar or otherwise prevent the City from declaring a default for any breach or 
succeeding breach either of the same condition or covenant or otherwise. No statement, bill or 
notice by the City concerning payments or other performances due hereunder, or failure by the 
City to demand any performance hereunder, shall excuse Motorola from compliance with this 
Agreement nor estop the City (or otherwise impair the City's ability) to at any time correct such
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notice and/or insist prospectively and retroactively upon full compliance with this Agreement. No 
waiver of any description (INCLUDING ANY WAIVER OF THIS SENTENCE OR SUBSECTION) 
shall be effective against the City unless made in writing by a duly authorized representative of 
the City specifically identifying the particular provision being waived and specifically stating the 
scope of the waiver. MOTOROLA EXPRESSLY DISCLAIMS AND SHALL NOT HAVE THE 
RIGHT TO RELY ON ANY SUPPOSED WAIVER OR OTHER CHANGE OR MODIFICATION, 
WHETHER BY WORD OR CONDUCT OR OTHERWISE, NOT CONFORMING TO THIS 
SUBSECTION.

34.5. Reimbursement of the City's Expenses. Motorola shall pay to the City upon 
demand any and all amounts expended or incurred by the City in performing Motorola’s 
obligations.

34.6. Delivery of Possession. Motorola shall, at the expiration of the term hereof 
or upon any sooner termination thereof, without demand, peaceably and quietly quit and deliver 
up the Licensed Properties, City rights-of-way, and any other property provided under this 
Agreement to the City thoroughly cleaned, maintained and repaired and in as good condition as 
the same now are or in such better condition as the same may hereafter be placed by Motorola 
or the City.

35. Assignment. This Agreement is not assignable by Motorola (and any assignment shall 
be void at the City's election) except in strict compliance with the following subsections.

35.1. Assignments Prohibited. Motorola shall not make or suffer to occur any 
assignment of this Agreement or any rights or interests hereunder without first receiving from 
the City written notice of the City's consent to the assignment. Without limiting the generality of 
the foregoing, references in this Agreement to assignments by Motorola shall be deemed to 
apply to all of the following transactions, circumstances and conditions:

35.1.1. Any voluntary or involuntary assignment, transfer, pledge, or lien of the 
Licensed Properties and/or any other property provided under this Agreement or any interest 
therein or any rights under this Agreement.

35.1.2. The use, occupation, management, control or operation of the Licensed 
Properties, City rights-of-way, and/or any other property provided under this Agreement or any 
part thereof by anyone other than those persons expressly authorized under this Agreement.

35.1.3. Any direct or indirect transfer of the management or control of Motorola or 
the Licensed Properties, City rights-of-way, or any other property provided under this 
Agreement.

35.1.4. Any assignment for the benefit of creditors, voluntary or involuntary.

35.1.5. Any bankruptcy or reorganization.

35.1.6. The occurrence of any of the foregoing by operation of law.

35.2. Assignment Remedies. The City may, in its sole discretion and in addition 
to all other remedies available to the City under this Agreement or otherwise and in any 
combination, collect License Fees from the assignee or occupant and apply the net amount 
collected to the License Fees required to be paid.
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35.3. Effect of Assignment. No assignment, transfer, occupancy or collection 
shall be deemed a waiver of the prohibition on assignments or any other provision of this 
Agreement, or the acceptance of the assignee or occupant as a successor to Motorola, or a 
release of Motorola from the further performance by Motorola of the provisions of this 
Agreement. The consent by the City to an assignment shall not relieve Motorola from obtaining 
the consent in writing of the City to any further assignment. Upon any assignment(s) of its 
interest(s) hereunder. Motorola shall not be released of any liability but shall remain fully and 
personally obligated under this Agreement.

35.4. Enforceability after Assignment. No consent by the City to any assignment 
shall be deemed to expand or modify this Agreement. This Agreement shall control any conflict 
between this Agreement and the terms of any assignment. This Agreement shall be enforceable 
personally and in total against Motorola and each successor, partial or total, and regardless of 
the method of succession, to Motorola’s interest hereunder. Each successor having actual or 
constructive notice of this Agreement shall be deemed to have agreed to the preceding 
sentence.

35.5. Grounds for Refusal. No assignments of this Agreement are contemplated or 
bargained for. The City has the absolute right for any reason or for no reason in its sole 
discretion to give or withhold consent to any assignment or to impose any conditions upon any 
assignment.

35.6. Assignment by the City. The City shall have the right from time to time to 
assign its interests in this Agreement to the then owner of fee title to the Licensed Properties 
and/or any other property provided under this Agreement. Upon any such assignment, the City's 
liability with regard to this Agreement shall terminate.

36. Future Agreement(s). Motorola hereby acknowledges, understands and agrees 
that the rights granted it by the City under this Agreement shall in no way, either during the term 
of this Agreement or otherwise, obligate the City to enter into any future negotiations or 
agreement(s) with Motorola regarding: (1) the activities licensed or permitted by this Agreement; 
(2) the drilling, installation, testing or operation of any additional extraction or reinjection wells; 
or (3) the installation, testing and operation of any additional form of groundwater pumping, 
withdrawal, extraction, transport, treatment, discharge and/or reinjection system.

37. Governing Law. The validity, construction, interpretation and administration of this 
Agreement will be governed by the laws of the State of Arizona. The parties agree that in the 
event any action is commenced in connection with this Agreement, venue for such action or 
proceeding shall be proper only in a court of competent jurisdiction located in Maricopa County, 
Arizona, and the parties hereby waive any right to object to such venue.

38. Attorney Fees, Expenses and Court Costs. In the event that either the City or 
Motorola shall commence an action to enforce the terms and conditions of this Agreement or 
any encroachment permits issued pursuant to this Agreement, or to obtain damages against the 
other party arising from any default under or violation of this Agreement or any encroachment 
permits issued pursuant to this Agreement, then the prevailing party shall be entitled to and 
shall be paid reasonable attorney fees and expenses, fees and expenses of expert witnesses 
and consultants, arbitration fees, court costs and the cost of appellate proceedings.

39. Severability. In the event any term, condition, covenant, stipulation, agreement or
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provision herein contained is held to be invalid or unenforceable for any reason, the invalidity of 
any such term, condition, covenant, stipulation, agreement or provision shall in no way affect 
any other term, condition, covenant, stipulation, agreement or provision herein contained. 
Further, this Agreement shall be deemed automatically reformed to secure to the City to the 
very maximum extent permitted by law the legal, equitable, practical and other benefits of the 
written provisions of this Agreement.

40. Incorporation of Exhibits.
Agreement.

All exhibits attached hereto are incorporated into this

41. Time of Essence. Time is of the essence of each and every provision of this 
Agreement.

42. Section and Subsection Headings. The section and subsection headings contained 
herein are for convenience in reference only and not intended to define or limit the scope of any 
provision of this Agreement.

43. No Third Party Beneficiaries. No person or entity shall be a third party beneficiary to 
this Agreement.

44. Binding Effect. This Agreement, and the terms, provisions, covenants and conditions 
hereof, shall be binding upon and shall inure to the benefit of the parties hereto and their 
respective heirs, legal representatives, successors and assigns, subject, however, to the 
restrictions on assignment contained herein.

45. Amendments. Any and all amendments to this Agreement must be in writing and signed 
by duly authorized representatives of the City, Motorola, and SMI.

46. Relationship Created. It is specifically acknowledged and agreed between the City and 
Motorola that the sole and exclusive relationship between the parties under this Agreement is 
that of licensor and licensee and indemnitor and indemnitee. Nothing contained within this 
Agreement shall be deemed or construed to create a partnership, joint venture, principal and 
agent, landlord and tenant, or any other relationship between the City and Motorola.

47. No Effect on Relationship Between Motorola and SMI. Motorola’s obligations to SMI 
under its separate agreement with SMI are not affected by the terms of this Agreement and that 
other separate agreement shall remain in full force and effect only as to and between Motorola 
and SMI.

48. Further Assurances. Motorola agrees to do such further acts and things and to execute 
and deliver such additional agreements and instruments as the City may reasonably require to 
consummate, evidence, confirm or carry out this Agreement.

49. Construction. Whenever the context of this Agreement requires, the singular shall 
include the plural, and the masculine shall include the feminine. This Agreement shall be 
construed according to its plain meaning and neither for nor against any party hereto.

50. Survival of Liability. All warranties and indemnities of Motorola hereunder shall survive 
termination of this Agreement for any reason.

51. Approvals and Inspections. All approvals, reviews and inspections by the City under
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this Agreement or otherwise are for the City's sole benefit and not for Motorola's benefit.

52. Statutory Cancellation Right. In addition to its other rights hereunder, the City shall 
have the rights specified in A.R.S. § 38-511.

53. Entire Agreement. This Agreement constitutes the entire agreement between the 
parties with respect to the subject matter hereof and supersedes any prior agreement, 
understanding, negotiation or representation regarding the Licensed Properties, City rights-of- 
way, and/or any other property provided under this Agreement.

54. Contract Administrators. The City Contract Administrator shall be the Water 
Resources Director or designee. The City Contract Administrator shall be authorized to 
represent the City on all matters relating to the performance and enforcement of this 
Agreement. Within 30 days of Agreement execution. Motorola and SMI shall each designate 
contract administrators and shall send notice to the other Parties of their designated contract 
administrators along with contact information. Contract administrators shall be authorized to 
represent each respective Party on all matters relating to the performance and enforcement of 
the Agreement. The Parties shall notify each other within 30 days of change in contract 
administrator.

55. Notices. Except as otherwise provided, any notices or other communications 
contemplated by, required or made pursuant to this Agreement shall be in writing, and shall be 
hand-delivered or mailed by registered or certified mail, return receipt requested, postage 
prepaid addressed to:

To the City: Water Resources Division Director
City of Scottsdale 
9379 E. San Salvador 
Scottsdale, Arizona 85258

Copies to: City Attorney
City of Scottsdale
3939 North Drinkwater Boulevard
Scottsdale, Arizona 85251

To Motorola: Motorola Solutions, Inc.
Attention: Terry A. Bell 
1303 E. Algonquin Road 
Schaumberg, Illinois 60196

To SMI: SMI Holding LLC
Attention: Susan O'Connor 
Vice President, SMI Holding LLC 
3850 Quadrangle Blvd., MC SRE-222,
Orlando, FL 32817
Email: sue.oconnor@siemens.com

or to such other street address as may be designated by the respective parties in writing from 
time to time. Notices shall be deemed effective when received, and shall be deemed received 
when personally delivered or seventy-two (72) hours after they are postmarked, if mailed.
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56. Counterparts. This Agreement may be executed in counterparts and each counterpart 
executed by any of the undersigned, together with all other counterparts so executed, shall 
constitute a single instrument and agreement of the undersigned.

57. Authority of Parties. Any individual executing this Agreement on behalf of any party 
hereby represents and warrants that he or she is duly authorized to execute this Agreement on 
behalf of said party.

EXECUTED as of the date first written above.
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SMI HOLDING LLC

By:

l/iCr ^/W/
SMI HOLDING LLC
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SMI HOLDING LLC

By;

SMI HOLDING LLC
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MOTOROLA SOLUTIONS. INC. 

By:
Terry A. Bell
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CITY OF SCOTTSDALE

W.J. “Jim" Lane, Mayor

REVIEWED AND APPROVED:

13940633V6
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ATTEST;

Carolyn dagger, City Clerk

Brian K. Biesemeyer, Director 
Water Resources Division

Katherine Callaway *
Risk Management Director

APPROVED AS TO FORM; 
Bruce Washburn, City Attorney

Bv:
Jani^ Bladine'
Ser^r Assistant City Attorney
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List of Exhibits

Exhibit Paragraph Description

A Recitals Design Report- North Indian Bend Wash Area 7 Groundwater
Extraction and Treatment System, dated April 3, 1997

B Recitals October 10, 1997 Addendum to Design Report

C Recitals ERA'S approval of the design and specifications of the GWET and the 
other systems and Area 7 remedial action work

D 3.0 Facility Property Description

E 4.0 Extraction Wells and Extraction Wells Property

F 4.0 Extraction Pipeline and Extraction Pipeline Property

G 5.0 Reinjection Wells and Reinjection Wells Property

H 5.0 Reinjection Pipeline and Reinjection Pipeline Property

I 12.0 Site Features Map

J 11.1 Additional Encroachment Permit Conditions

K 32.1 Insurance Requirements
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Exhibit A
Design Report- North Indian Bend Wash Area 7 Groundwater Extraction and Treatment

System, dated April 3, 1997

Design Report
North Indian Bend IVuh • Area 7 

Groundwater Extraction and Treatment System

Apia 3,1997 
1583.97-009

Prepared for

Siemens Componertts, Inc. 
10950 North Taniau Avenue 

Cupenino, California

^ Piunea en rveydod paoer
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^ October 31,1997 

Mr. Paul Noimao

Soottad^. Atlzona SS201

LFR 1583.9^9

Subject; Loceiiaa of Re-ii^ection Wells and Saniary Sewer Coniiecdan for Discbatge 
of Tieaied EfOuest from NIBW Area 7 MAU Groundwater Exiraetion and 
Treatment System. Scottsdale. Arizora

Deal Paul,

This letter is «tibmif«w1 to yoi cm twiiaif of siemens Microctecmsiies and is a description of die 
sutject locatkins.

Sabjea 10 DtiliQr cleaianoe. ibe ro-ta^ectlm wells wUI be located wiiUo an area boonded as
ft^OWS.

Found COS mommiem at imexscctioaon*‘Street and 7S<^ Street. Centetliiie (CL) of 1" Street 
Aifinwi by line benueen at l”/75^ and l”/MUter. Rom l“/75^ momiment, 656.79
fleet, S 89°57*S0” E to CL monunnent at l’*/Mnier.

SW oona ofArea fbr RdojeidiaD Wdls^ is 23L85 feet« S 89<’5r50*’E Grom 
wwuwmwmt. Afoa Iwtmd line N O’Z’IO” E, 14.59 feet (to Grant of curb), line S 
89«5S*16” E. 66.S8 feet (idong front of cab). Isre S (T2*10* W. 14.60 fret (to 1" Street 
CL), frne N 89^S7‘S»" W, 66.58 feet (to SW conur of “Arm for Rditjectton Wdto’^.

This area is basically the area in the pavement on the north side of die CL of 1" Street in iircmt 
of Du bulldog at 7522 E fSneei. MBs Mahoney and I discussed dot LFR/Siemens will 
make every efibrt possible place the wens a dose to curb as possible. We will not be able to 
maloe this deteimination uadi utility clearance has been accompUsfaed.

The saniiaiy sewer connection will be made at COS Sanitary Sewer manhole located in west 
side of Mmer Road asQaccnt to Orck K located at 3640 North Miller Road. There are not any 
other manholes in this Immediaie vicinity, sol dnnk this will sufBoe.

Please fee) free to call me if there is any adifitioinai infbnn^on 1 msy provide.

Seemly.

Ned Overs, P.E 
Senioi Project Eigineei

Cc; Mike Mahoney, COS 
Mary Stocfccl. Siemens
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October 10,1997 1583.98-009

Ms. Emily Roth
Uoiied States Eovironmeimi Proteoios Agency 
(Xliceof Superfund Progiams 
75 Hawdiome Street (H-7-2)
San Francueo, CalUbnua 94105-3901

Sttbjecr Addemtaim to NIBW Area 7 MAU Groundwater Response Action Design Repon

DearMs. Rodj;

On behalf of StemensCda^Diients. ItK. (Siemens), tUs tetter Is submitted as an adtteodiBn to 
the lepoa entitled “Design Repon, Noidt Indian Bend Wash Area 7, Groundwater EaoacDon 
and Tieatment System," dated April 3, 1997 ("die Design Repon"). He Design Repon 
describedSiemens'piroposedplantolnipleiiiemthe Area? Middle Alluvial Unit (MAU) 
groundwater response action. Thb addendum addresses end-use of the treaied groundwater and 
control of air stripper off-gas emissions. Two miis>r changes in consmiction of the treatment 
plant are also included in add^idifltx.

Treated Groundwater &id-Use

in Sectton 8.6 of the Etesiga Repon, £sctaaige of treated groundwater to Salt Riw Pip^ea's 
(SRP’s) irrigation network at Osborn and Thomas Road was described as deselected 
ahemative for groundwater endHise. in dds scenario, treated gtoundwater from Area 7 would 
be conveyed by undeigroiind pipeline to SRP's jumdoo box locaied at Qsbom and Thomas 
Road. From the junction box, the water would gravity flow into North El Dorado Park Lake 
through SRP's system. North El Dorado Lake is used for iirigadan water in the park and at a 
neighboring golf course, although demands from those users are Ims than the proposed delivery 
rate of 385 gailotis per minute (gpm) from the Area 7 treatment system. As a rmuh. Area 7 
treated water would be the sole source of water to North El Dorado Lake and a flow-through 
situation would occur where excess water would discharge into a small creek and continue to 
other lakes in NIBW. Ultimately, any excess water that reached the southern end of NIBW 
would be pumped by SRP to the Grand Canal for use as irrigation water.

~ Since developing thar alremative, Siemens has consulted with the City of Scottsdale. ADCQ,
Ariaona Department of Water Resources (ADWR), and EPA to examine other options and rc-

3&0t Oeugloa Saulevaid. Suite 3g0. CBliloinia 95661-3809 ♦ <e»6) TeS-OSiO ■ f»jr <6lt| 7B£.OaS6
OUicet iVorurwiot

G VRP1BOI»S-a.FFnBOS£Vi1UlBC»<.TR.CDn OSaiiW
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evahiate end-use alteniatives for tresied groundwater. All of those parties pressed mterest in 
diieo gTDundwaier lechaige as an alternative. Therefore, with the assistant of the Cky of 
Scottsdale, suitable locations for iccfaaige wells were identified and a new recharge end-use 
alientativt was devekqMsd.

Recharge of Treated Crtwan/wa/er

Siemens b proposing that the seleaed alternative for nested groundwater end-use he changed 
fiinn deliveiy to SRP’s intgadon system to diica redtaige to the Upper Alluvial Unit (UAU) 
north of Area?. Direa groundwater rectarge at existing SRP well No. 22.3E, 7Nwas 
coaMaod in dseorigiaal Design Report, tvt was excluded because the water would be 
rdi|}ect^iBmciomainhatrid areas and may impact the existn^OU-1 exnactiem and treatment 
femetfy. MTitb the assistance of the City of Scottsdale, however, suitable locations for UAU 
recharge wells have been identified north of Area 7. Recharge to the UAU netdi of Area 7 will 
not negaandy impact exisdng remedies, biaa, recharge in this area nay expedite the 
remediation of the satutaied UAU beneath Area 7 through flushing flom opgtadiem. Diieo 
recharge to the UAU will also craserve the local groundwater lesouroe for its maxinniin 
benefkiai use.

Figure 1 shows the location of proposed UAU redarge wells north of NIBW Area 7 on i$i 
Street. At the preposed recharge well location, the UAU is likely to be either unsanuated or 
have a thin saturated xone (less than 10 feet) just above the UAUfMAU contact. UAU 
sediments are expected to consist of h^y permeable sand and gravel deposits from 
approximately SO feet bebw ground surface (bgs) to ISO feet bgs. Above SO feet bgs. the UAU 
is predominately sih and clay. Based on aqiuifer testing at 7EX-1UA, die saturated UAU in the 
viciiiiiy of the recharge area has a hydraulic amduetivity of approximately 300 feet/day. At a 
recharge raze of atpamimately 385 gpm, the unconfined and uTwaniraied UAU should readily 
accept the recharge water wifliout substandai namndii^ using a single recharge wdl. A second 
recharge well looted approximmely 20 to 50 feet away from the first h proposed as a back-tq) 
to reduce down time in the evem that periodic well maintenance is needed to eniunoe recharge 
capaciiy.

The proposed recharge wells will have a minimum diameter of eight inches and will be 
constnimed as shown in Figure 2. The recharge wells will be completed with slotted casing 
from annoximately SS feet bp to the base of the UAU. An injection pipe will be located inside 
the Weil casing to a itepth of approximately 10 feet above the base of the well. A high-water 
level monhoring device will be installed in each recharge weU. Activation of the high-level 
alarm will shut down the extraction wells. Periodic inspection and maintenance, including 
disinfection of the recharge wells, will be performed if die ability of the well to transnut water 
to the alluvial unit appears to decrease with time.

TMACDSONOOC:llt
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PermWng

Acoordiag to ADWR, the exuactioii and reciarge aaivEties will be conductEd in response lo a 
CERCLA action and are exenqn front pennitUQg within (hat agency- Shnilariy, ADEQ has 
advised that no atjuifer protection (AP) peimitdng will be required for the proposed recbaige 
activities unless water t^hy in the UAU is bdng degraded by the recharge acdviiies. With 
rnpea to natural^ occurring oonsthuents (IDS, metab. nitrates, and ootminn cations and 
anions), groundwater in the MAU is generally of higlier quality than groundwater in the UAU. 
The groundwater extracted from the MAU will be treated to reduce VOCs to drinUng water 
standareb before being recharged to the UAU. As such, it is not anticipated that water quality 
in the UAU will be degraded by these recbaige acdviiies.

Monitoring

Dg UAU monitor well network wnh be used to monitor water quality in dte UAU in
the vfchthy of Area 7, downgiadieiu of the reriiaige wrils. The welts will be ihoaiiored on a 
semi-annual basis in accordance with the cuirem samphi^ sdiedule for the NIBW monimr well 
netwoik. Water quality of neatroent system effhteni will be momtored more fiequenUy in 
aoooidaaoe with aanpling schedules to be outlined in the treatmein system operations and 
maintenance manual that will be developed and submitted to EPA for approval.

Treatment System VOC Emissions Control

The proposed treatment system design included two v^r-phasc granular activated carbon 
(GAC) edsoibeis in a series conftBntadon to remove VOCs from dm air stripper off-gas prior to 
discharge to the atmosphere. Air quality modeling was conducted to determine the acceptable 
VOC emission noe from the treaonem system dm would not pose a significant health risk to 
neaiby receptois in the vkmity of Area 7. Appendix H of the Design Rqwit presents the 
methods and Tesuhs of the air quality modeling. The modriing data indicated dm up to 1.49 
pounds of trichloroethene (TCE) could be disciuiged to the atmosphere while sdll meeting the 
acceptable risk, criteria based on Arizona Ambient Air Quality Guiddmes. The proposed 
strategy for the VOC emission control system ws to remove the GAC adsotbers when the 
VOC emissions were less than 1.49 pounds per day.

Although die emhsians limit developed from die air quality modeling complies with Arinona 
Ambient Air (Quality Guidelines, several issues regarding the acceptability of dds limit have 
arisen since publication of the Design Report, in order to expedite approval and Intplmnentation 
of die Area 7 MAU groundwater response action, Siemens has agreed not to remove the CAC 
adsorbers upon meeting specific emissions criteria as proposed- Siemens may choose to re
address this issue with EPA at a later date after reviewing the operating and monitoriiig data 
from die proposed system.
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4 Amos

Treatment Piant Design Modifkattore

Tbe fotntdathm for dw tieainieiii plant building will ^ a flat cancRte sUb designed lo suppon 
tbe planned pie-fabiicattd metal aouctaTC and gnandwaierjtreatinent eqptlpTnest. The on-aite 
invemoiy of hydrogen peroxide for the UV/Oxidatton system will be sand ia a double^ 
contained cnss-Unked polyed^tene tank located on a separate concrete foundation outside to the 
south of the buihfing.

TheextnctedgRnnidwatBrooaveyaiioepipitig will beSDR'21 high density polyethyEene 
(HOPE) piping rated for 80 pounds per square inch (psO working pressure. The maxiimmi 
opeiatiitg pressure within the coaveyaace pi^ is estimated ar less chan 20 psi at rhe weU head 
forweU7EX-4MA.

Siemens would like to begia implonemation of die Area 7 MAU groondwattr rcqxmse acdon 
as soon as possible. We will appreciaie your timely approval of the Design Report and this 
addendum fOr NOW Area 7 MAU groundwater response acdon.

Kease call Bradley D. Cross, R.G.. Principal Hydrogeologist, at (602) 90S-W11 or me at (916) 
7360320 If you have any questions.

Sincmely,

'James A. Lunon. P.E. 
Senior Assodare Engineer

Aia

ec; John Wyss, Siemens Components, he. 
Mary Stockel. Scemens Corporation 
Mils Vandetibergh. Latham and Watkins 
Ed Pond, ADEQ 
Winifred Au. CH2M Hill 
Tun Grave. CH2M Hill 
Maria Mahar. COS 
Kevin Waimja. SRP

’MAlXtSOVOOCc^
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1.0 INTRODUCTION

Orotoidwater momtoiing has inHifaitiiH the presenoe of volatile oigauic ooinpounds 
(VOCg) in Middle Allnvial Unit (MAU) groundwater in the immcdkiE vicmi^ of a 
former fodliiy that has been designated by the U.S. Environmenial Protoaioa Agency 
(EPA) as North Indian Bend Wash Area? (Figure 1). The NIBWConsent
Decree for Operable Unit- (OU-) II identifies Siemens as a responsible patty for 
lemecfial investigation and response activities at NIBW Area 7. As such, Siemens has 
initiated an evalnation of potential response actions to address the vexis in upper MAU 
groundwater beneath Area 7.

A oonoeptua) work plan for groundwater emacsion and otatment (GWET) to address 
the presence of V(X:s in tfae upper MAU near Area 7, dated Sqamnber 22,1995, was 
submitted to EPA for review and oonnneiit. A mote detailed woifc plan for MAU 
OWET was prepared and submitted to EPA on Match 8,1996. That work plan summariaed the residts of remedial invesdgati^ associated wMa die tnstalikion and 
testing of a single extraction wdl and proposed a respottte ecthm based on an 
evaluation of groundwater treatment and end-use aitemadves. Subsequent to the 
sttbtnittal of that work plan, adffidcnial inveadgadoas have been conducted to develop 
and design an efieedve source-area remediation program for Area 7.

1.1 Purpose of Report

The putpese of this report is to < nent upper MAU grounduuter iitvcsdgatioiB and 
treatment syUemevatuadons for soutce ares groundwater temeffiadon at Area?. Ttae 
oi^feedve of source area remediatioDat Area 7 is to enhance the NIBW 0U>1 imnedy 
by containing die aoarce and gyming high eojcenuatians of VOCs in the upper MAU 
near the toutoe, rather »it»" on VOC nmo to to die OU-1 «qttriirrinii
mils for removal and treatmem. While the existing remedy provides adequate 
containnent of VeX^s in the upper MAU beneadt Area 7, GWET at the sonree will be 
more efficient and cost effective, and will signifkamly e:qK<fiiE rednetion of mass in the 
MAU groundwater.

1.2 Scope of Rqfiort

This Design Repoit describes field investigation aedvidcs and results, evaluation of 
response actions, and the selected approach to reduce VCXls in upper MAU 
groundwater in die viciniQ of Area 7.

2.0 BACKGROUND

In 1981, VOCs, primarily irichknoethene (TCE), tmrachioroetliene (PCE), 1,1- 
diehloioetbene(l,l-DCE). l,l,l-trichlotoediai»(l,l,l-TCA), and chloroform, were 
detected m water samples collected from several Scottsdale and Phoenix drinkfa^-waier
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suj^ ««lb, at (xmcentiaiiotis exceediqg (trinldng water staodanb set by Arizona 
DcpartBamtofltesiiliSenwe. EPAn±se<p>aid7desl|giiatedalO«qiiaie-inUearea&] 
Soonsdale. ^l20Da. as Ite NIBW Study Area. The NSW waa addpd to tbs National 
Piiortttes [M of Siqieiftiod sites in Sqaeodier 1983.

2.1 StteHistofy __

2.1.1 Administrafive Record

EPA began the Remedial Investigation (RI) for ttie fOBW Study Area in June 1984 
Twelve aicas widiin the NIBW have been investigated stftatately as pan of tte RL 
Ttese areas have been designated by namber(Aiea 1 through Aita 12). The 
appfoxiiDate loc^ions of NIBW Areas 1 through 12 are shown oo Figore 1. In 
addition. EPA investigated activities at seven! City of Scottsdale (COS) groundwater 
supply wells.

Id April 19S8. COS issued the Scottsdale Ofienble Unit (OU^l) Feasibility Study for 
Rmn^iation of Groundwater in the Southan Scottsdale Area. The lepon evaluated 
ahemadves for a response action with the ottfeedve of protecting unaffected water 
supply weUs. piovMiQg tong-ttnn tnan^gemeat of voC-affecied groundwater, and prodding a potable water souroe to CCS milMi% exisdng Cadlhies. The Fuial Record 
of Dedsion for the Sconsdale Operable Unit was issued by EPA in September 19S8. 
The selected altentative included groundwater extraction from the MAU and Lower 
Alluvial Unit (LAU) at COS Wells No. 31. 71.72. and 75. aeahnent of extracred 
water using air attipping with air emission oonnob, and endwise of treated water 
through distribution to tbs COS water system.

EPA rdeaaed tbe overall Reincdial InvesUganon/Feasibility Study report for the second 
opeiable unit of NIBW m April 1991 (NIBW The NIBW Rl/FS focused on the 
piesenoe of VOCs in dK vadose amt and saturated portions of the Upper Alluvial Unit 
(UAU). In Septonber 1991. EPA issued die NlBW Record of Deoskm (OU-E ROD), 
sriectios leoie^ actioos for tbe vadose zme and saturated portions of the UAU. The 
OUn ROD (tetemdaed that the fue of VOCs in d» saturated ponion of the UAU wilt 
be monitored, and (bat soil vapor extraction (SVE) was required at NIBW areas where 
vadose^zone modeling indicaies diat VOCs in the vadose aone pose a slgnlfiram threat 
to grotndwater qualiQr.

2.1.2 Cxisln^ OU-I Remedy

The existhig NIBW OU-1 remedy reBes on groundwater eztracdon from four COS 
water supply welb and ueaunwtat the Ccntial Groundwater Treaanev Facility 
(COTF). The ordinal four wells tiet siqipliuci water to tbe COTF were COS Wells 31. 
71,72, and 75. COS 6 was also connected to die CGTF for use as a bad:-up weU.

Id 1994, the CGTF began Renting. Based on water-level monitoring data, it became 
appaiem that VOCs in the would be contained by die remody. However, tfau was
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not die case for tbe LAU wfaen VOCs woe nygfatiqg mitfa toward the Paiadiu Vallqr 
wen fidd. The nafdienBaost exmwaton weU in die LAU was 75. a well dial 
pnxfooed most of its yidd from the MAU. TocolBncecqitiiieiDdicLAU, a 
leplaoennit wdl for COS 7S was insBlled (nanied COS 75A) that was screened ooly in 
the LAU.

2.1.3 Impact oFArea 7 on tiie OU-1 Remedy ~

Since soinoes at Area 7 do rot directly itnpaathe LAU. only the upper MAI) ponian 
of die OU~l remedy to leievant to this mpoit. As such, the OU-1 w^ that presonly 
affect oanminineiit of VOC mats from Area 7 ioctitde COS wells 71.72,31, and 6 
(when opetadng). Monitoring well data (M-12MA. PG-SS) and rqiested geophysical 
testing indicates that COS 72 is relatively clean in ite MAU and captures tittle mass 
foom Area 7. Based on oitf conent undetstandi^, COS wells 71. 31. and 6 presently 
aiipear to capnue mass from Area 7 in the MAU.

2.2 NIBW Area 7 Previous Investigations
Previous work oonqiletBd at Area 7 as pan of die NIBW RI/FS or the OU-U ROD 
Statement of Woik (SOW) included a soil-vapor survey, vadose-zone soU saopling and 
analysto.'vadose-zoae soil-vapor mmumring, and vadose-ame modeling. Additionally. 
Levine-FriCke-Reoon (LFR) conducted a groundwater tovestigadoo of the UAU beneath 
NIBW Area 7 in 1993. after water-level monimring of the UAU indicaied that 
groundwater levds bemeadi Area 7 had risen.

24.1 Previous Vadose-Zone Investigations

On the basis of initia] rcnlis of vadose-zone modeling conduaed by EPA, the NIBW 
Rl/PS report ooBCluded that V(XlSweie present in the vadose zone at ooncenttatioas 
that pose a significant tincat to groundwater quality beneadi Area 7. As a result, the 
OU-n ROD denermiiied that SVE was required at Area 7 to reduce tiK threat of VOCs 
to the underiying groundwater. Addidonal work inctuM instaliation of three new 
vadose-zone moaimring wells, soil-gas sanmUqg. and modeling to estimaie the threat to 
ttroandwater for the VOCs dwrwl in the vadose zone The inimuftrat niftriWiiw was conducted fo accordance with the OU-n ROD S(3W and Appendiz K of^Rm. 
using physical property and soil-gas chemical data collected during diia phase of the 
investigation.

The results of tile ntHtterical modeling indicated that ooncemrations of TCE in flie 
vadose zone of Area 7 represeu a threai to underlying groundwater and that 
retsediatkm of the TCE was wanamed. The tesuhs of the numerical modeling ue 
presented in the Design Analysto Repon. Dualled SVE design criteria. SVE equipment 
descriptions, an opeiatioa and namteoanoe (O&M) plan, mfiiriroriwg procedures, and propo^ operating sitategies for the proposed SVE system were included hi tiie Design 
Rq^ The Desipi Repon was approved by EPA on February 8,1994, and die SVE 
system was installed during June and July 1994. Details of the S^^ system equipment
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and inetaOatioo m incinded in die Area 7 Installation Report dated September 14,
1994.

2.2^ Prevtous CimoHfwater Investigations

Prior u> inhiatioa of vadose>-zoiK SVE at Area 7, a fcgioiial rise injlie HAD 
groundwater devaiionresuUed in increased saturation of the UAUbeneaib Area 7. An 
investtgadon was ooiubtcted to determine an vproptiate leqonse ro the resnCting 
increase of VOC conoentiations in the UAU groinidwater. The investipticin iiKbided 
the instaltedon of two groundwater monhoiing/eirtraetiOD w^, a 22-hour pumi^ 
rest, groundwater moddisg (0 esthnaae the area of capture during sostaiiBd pumping 
from the UAU. and an cvalnaiton of groundwater treatment and disposal afteniativea.

The testtits of difs investigation indicated that approximately 10 to IS parts per mfllmn 
(ppnO of TCE were present in UAU groundwater bcKath Area 7. and tha escttacdon 
of this groundwater was feasible. Groundwater modeling ftiidier indicated that an extiacrion rate 25 gaUons per miiiute (gpm) from a si^ well at Atea'7 wcadd likely 
capture TCE-affacted UAU groundwater in the vididty of Area 7 that exceeds 1 ppra.

Air stripping was selected for treatment of the extracted groundwater, and giaimlar 
activated carbon (QAC) was selected for treatmem of tbe air striper off-fas. Since GAC was also beiag used for the SVE system off-gas, a single unit to treat both flow 
streams was designed.
Detailed resuhs of ds groundwater invettigadon are inctiid^ bi die'Work Flan to 
Extract and Treat Upper AlhivW Unit Groundwater, Area 7 of the North htdian Bend 
Wash Superfusd Scottsdale, Arizona,'' (bred Decetnber 23.1993. Details of the 
UAU groundwater tmnedial system are also inscribed in die Area 7 SVE Design 
Report and installation Rqwrt.

2.3 Site Geology and Hydrogeology

Soil encoumeted dutii% drilliitg of boiinga a Area 7 include sedimmiis of the 
UAU and MAU. The oonfict between those two units genenily oocnxs at 
approximately 150 feet below ground surface (bgs). Groundwater is pieseady 
encountered at r^iproxlaatdy 135 ftetbgs. HisatieaUy, the UAU has been tmsamiared 
for short periods of time.

2,3.1 MpperAHuvlalUnit

Descriptkins of die lithology eooountered during the advancemem of the boring for 
vadnae-rone inosiloring wellg are presented in tire Area 7 SVE Desi^ Analyib Report 
In developing a lithologic ffanoewoik for vadose-zone ntodeUqg, the litholo^ in the 
unsatoreied UAU beneath Area 7 was characterized m having two distinct zones: A 
and B.
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Zone A ooosisB of appmdsBtdy SS (D &5 feet of samfy sills minor acKMiats of
<»lity afwl mimtr in rarfvmn>i« CoiBSiQed wMun ZoiM A iS
a IS- to 2S-foot-lfaick intorval of toUebe/duiipeii, cbuactotized by hard. Sehtrootond 
sitis with Ddmr amomos of sand and day and hi^ araoums of catehnn caiboiiato
ftfinwnutimi

Zone B directly intderlles Zone A and is dmracterized by imerbedded smSs. gravels, 
and cobbles vddi occmbnal thin, latoally discantiniious, fmer-grained lecSineu 
Imemls todeptloofaniroxiinattly ISO feet bgs.

23.2 Middle AlhivialUidt

The lithotogy atooumered during advancemoa of borings In d» MAU indicated that 
SODS predominantly cotofat of clayey sihataiting at apptoxinatdy IS 1 feet bgs with 
thin intetbeds of fine-to coarse-gtabted sand, the iflteibedded sands are typically less 
torn 10 feet dmfe and ate saturated. According to die RI/FS, die MAU varies in 
diickncs3ftom250to800feeS1hroiighaidtlieNIBW. Thetaseafth&MAU in the 
vidniiy of Area 7 is appnxhnately 650 feet bgs.

Water^ylelding sediments within the MAU ateoamidendio bea oonQned orsemi- 
cmilrnrid The borinontaldiiectioa of groundwater flow in ite MAU in the vicinity of 
Area 7 is gesetally to the south, bot varies acootrdhtg to pumping stresses In neatby 
water-supply wells, the Anadia w^Md is locatedapproxiinatoly 5,000feet 
ttotdiwesiof AicaT. Four of the CdTemactmii wells generally form an arc 
appiuxiuiateiy 4,000 to 5,000 feet south and ast of Area 7. CXK 75 is located 
^roaiinat^ 3,000 feet aortlieast of Area?. Greondwatergra^eidabeiieadi Area? 
and the Imingliaffividni  ̂have tustoiically been reladvdy flat. As a result, die highest 
detected coocentratteos of VOCs are still found in monitoring wells in die vicinity of 
Area 7 even though sispecied sources have not been present for more than 30 years.

2.4 Previous Remedial Activities at Area 7

the soU-vapor and UAU OWET syaems were installed at Alto 7 during June and July 
1994, Consttuedon acdvhia included installation of die SVE writs, oonneGdon of the 
SVE and gjoaodwater wdh to the treattnent aystmn equipment, trenching, oolistiuction
gf Ww» pqntprm^i finundattona, firiH jntfallMlfYT, Mtho wrtTarrinn and ttgatment
eqp^ntem, and utSty ootmecdons. Statt-up of the treatment systems was initiated in 
August 1994 and routine opendoo commenced on August 24.1994.

2.4.1 Remedial System Design

Z4.1.1 Sianniary of 5o^V4>or Eirtractfofl Sysfem

The SVE system consists of two SVE wells (7SVE-1 and 7SVE-2), each containing 
three nested siibwrils tactoding an A-zone aubweU and two B-zooe subwelis. The total 
dqkth of the SVE wells b approximately 145 bgs. Two vacuum blower skids are used

Mtmn.toait
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Unhwfrittotecon

to sepaiMdy omact vapor from aae. Each SVE subweMb sepatatriy p<ped to a
oBiiifoldtoaUBdaeartlteSVEsysiEmeQttlpaiemald^^ Tte <ubwe& an comwctea to
conmno headeis at die nanifrdd. vdnch are ooanected to the lespechye blov«cr skids. 
The crtracttd soil vapors from the SVE skids are joiiffid. processed titoogh an 
afteroooler, and dien discharged to die vapor ueanneiit system. The A-zmie system is 
capabfe of oEtractiie op to 200 cabic feet per ffliflute (efin) of soil vapor and the fi-zoae 
system is cm«ble of extracting np to 400 efin of soil vapor. ~

Z4>1^ Summarr of VAUCroandwatwr System

Gnuindwaiim b from the UAU beneadi the Site from Well 7EX-1UA using a
subnenible pump at flow rates up to 3S gpm. TIk total depth of Well TEX'IUA b 
qtproaimaiely ISO fea bgs. The groundwater b pomped to a paciced oolunm, uxbioed draft air stripper wteie VOCs are removed from the groundv^r. The air stripper 
system was designed to treat the groundwater using an air-to-watcr ratio of 
approximaiely 40:1. The blower b cqt^le of producing air flow rates greater than 200 
efrn. The treated groundwater b dbdaiged to the sanitary sewer at ^ The
process vapor from dm air stripper b Joined with the cstracted soil v^r and processed 
tfaiDUgh the v^nr treatment system, then discharged to the atmosphere.

Z4.1.3. Stnmnaryo/Vdpor Treafiiieaf Sysfem

The soil-vapor tteaniient system includes an aftercookr to reduce vapor tempersturc, a scries (leadhag) GAC system each coanaining 3,000 pounds of GAC to remove VOCs, 
and a Gomiiiuaus VOC detector located at the mUpoini between dm GAC vesseb to 
monitor for breakthrough. The treated vapor b discharged to the atmosphere dnough a 
12-foot-lt^ stack.

2.4.7.4 SirfiMtMry of/tefiredZa/System Confrob

The treatment system eqa^pmatt b iotegrated and controlled by a pngrasinHible logic 
controller (PLC) The PLC governs system stan-up. operation, and shutdown. The 
PLC is Hnlccd wiih a personal computer (PQ a: the Site. The PC supports local 
opeiator inteifrKe,monhoijug,aad remote aoccssvbnioilBm. Hie coolisuoBsly 
mottitoia variotts aperadagparameten, sndi&s flow rates, piemures, liqidd level 
status, tenopeniiuie, and eqmpment stahn: Remote access to system status, record^ 
data, and operetloiial instructions b avaibble dnough the PLC. In the event an alarm 
condition occurs, the PLC wfll initiate a sytiem dtutdown sequence.

2.4.2 Soii-Vapor and UAU Crotindwater Syrtem Operation

Routine O&M of the existing SVE and UAU groundwater systmn b^an on August 24, 
1994. The remedial systems were operated condimously, cwxpt for shutdowns due to 
raaimenanoe. until October 2,1996 vdten the s]^tan was shutdown to monitor for VOC 
lebonad. The system b conaidy shutdown until moniioting data in^eate that VOC 
ooncentrations In the vadose-rone soil vapor has stabilized. In accoidaoce with the

AiBEraernocu
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SOW. cpeisimg aiul mcnitodiis rcpons have been mbnioed on sn spptoxiiiiatety semi- 
ammal basis. *nieBemi-amiii^fl{ieeuiqgatuloionitoili%iepoit8 Ai^Ma726,1995, 
Fdinmiy 29.1996. July 25.1996, and Jamiaiy 29.1997 comain detailed descriptions 
of tbs opecaiiqg and monitoring data from the aysieins.

2,43 Sammaiy of St^Vapor and LIAU Craundwaler System Re«itts__

Monitoridg data collected from tbe SVE ^rsttm indicates that VOC ooitccntratioitt m 
vadose-2Dne soil vapor have been reduced up to 99% in many areas. Pressure 
monitoiiiig and VK data indicated diat the SVE system bad an influewe in the vadose 
zone across the entire Site. SVE system moniiorins <****> indicates that moie than 6400 
pounds of TCE lave been removed from the vadose szHK since the remedy was 
initiated.

The analytical data coltectcd from the UAU groundwater system imfiraiat that TCE 
oottoeoBattonsintbeUAU intiievicimty of Area 7 have decreased more than 96% 
from 15 ppm to 0.55 ppm, between Jnly 1994 and October 1996.

Groundwater threat modeling using VLEACH indicale thai the vartosc-roBe TCE threat 
to UAU grouztdwaterbeneafli Aiea 7 has been tednoBdftam greater than 0.3 p}nn prior 
to initfatiftn of gVE to less th«n the Maaimnm Cooiamlnant Level (MCL) of 0.005 ppm 
inOctobal996.

Based on the data from the SVE and UAU groundwater systems, the otgeedves of the 
ezisdiig remedial systems have been satisfied.

Data collected Omn the SVE and UAU groundwater systems are summarized In 
Appendix A of lUs reptHL

3.0 AREA 7 MAU FiaO INVESTIGATIONS

The September 1995 MAU work plan described the procedures to impTenwifit an 
effective souice^rea eaxiaction program in three phases. The first phase included 
insoUation and testily of a single exmetlon wen to a depth of approximately 350 feet 
bgs, the anticipaled vertical extern of VOC conoentrations of concern for soune area
iwitRriiarinn

Extraction weO 7EX«3MA was faBtalied in January 1996 in the paddng kn adjacent to 
tbe sonthem bomidaty of Area 7. DeptiMpecific soil and groundwater samples collected during drflliiig, using the SinnillVobe™ saiqplrag technique, ennfintied that 
significant reductions in VOC concentrations decreased sigsdficantly vertically between 
300 and 350 feet bgs. The base of the screen tatetval was therefore set at 350 fees bgs 
to avoid creating vertical conduits to cteanra’ zones betow.

Fbnowing inhiai testing at 7EX-3MA. a more detailed work plan for MAU GWET was 
prepared and submitted to EPA on Match 8,1996. That woik plan summarized the

AiRErc«T.ooc;ir rage!
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cesulls of an aquifer lest during wfaieh 7EX>3MA was ponpcil for a eontiiBious 
duration of approximately iO haais and proposed a tespoiBe action based on an 
evaloationof gRNUUlwaierireatiiKotfliideidkiseattEinatives. AAer-submitiing that 
WDik plan, LUt proposed tiwtaiHng a sooond eaiiajction to fiOKpedha the souicn-flica

InCN:teberl996,< I weO 7EX-4MA was installed appitndmately 1 ISO fees
south ot Ana 7, near aanimieg weU W*2MA. While hgtaUhig TEX^dMA, VOC 
coDocntiatiioas in deptlHtpecific soil and gnmadwater sanqttes decreased
ugaificantly beneath 2S0 feet b^. As such, the base of die tenen inteivat was set at 
afiptQxiiQately 300 feet hgs. I^tOowing instalboon. a second ai]aifer test was oondneted 
u-rfqg 7EX-4MA t» the putspiiig well. Uffier MAU aquifer piopeities in ite general 
vicinity of Area 7 were then assessed by htttgisihqg data fram both ^fer tests. Those 
results were subsequently incorporated into the design of the Area 7 GWET system.

3.1 GROUNDWATER EXTRACTION WELL INSTALLATION

Layne-Westem Explotatina Dtilling Company of Tempe, ArizDna diiOed the soil 
boih^ for groundwater well 7TEX-3MA and 7BC-4MA using an APIOOO
PetoussioQ Hammer drfll rig undn the tOiection of a geiHogist registered in the Sate of 
Arizona. Driltittg of the boring for 7EX>3MA was oonAicted from December 18 to 22. 
1995; and drilling of the boring for 7EX-4MA was conducted from October 25 to 27. 
1996.

All ttowD-bok drilling equipment iociuding drive casing and soil sampling oquipiteni 
was steam deaimd prior to nse at the weQ location. Prior to each sanqiih^ evad, all 
sanqiling equipment was decontaminated by washhig widt taboratoiy-grade so^ and 
watra^. followed by a doable decontamination rinse using (te-lomzed water.

SoU samples were collected during drilling at selected Ititervals based on field 
rfteervations. Unsatutated si^ samples were ooUectsd from 7EX-3MA using a standard 
2 J4ntdi outm dameter (O.D.) sodnless steel split-spoon samplef lined widi stainless 
Steel san^lit^ tubes. SoQ and gntmdwater samples were coscoiieoily otilected below 
the static water level ualqg a SimnlFmbcsoil/gtoundiiatersainq^. TheSinmlPidbe 
sampler oonsiSB of an IS-ineb-long by 3.0-iitcfa-O.D. stainless steel split spoon sanqder 
fitted with a 19-inch-hmg stainless steel water canistcf (Figuie 3).

Son sauries were coltocted in stainleu steel tubes, which WGK capped with TeOon tape 
and sealed whh silica gel «pe (7EX-3MA) or paisfiin wax (7EX-4MA). labeled using a 
permanent msftoer for tdemiriailon, and placed in a chilled cooler. Soil samples 
selected for chemical analysis from 7EX-3MA were immediately sidmdned under stria 
(diain-of-custody protocol to the on-site mobile laboratory. No samples were ooUected 
for chemical analysis from 7EX-4MA.

Porttons of each soil sample from 7EX-3MA, along with material collected in the 
sampler drive shoe, were ^aced in individual plastic bags for head-space analysis of 
VO& using a Mini RAE jduNoionizBtion detector (PID). Ttese results are teooided on
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m4a*«ed»«eam

tilC ]gg| piesOIled in Appendix B aiding with blow yampHng Hfjtfbf.
asd pnttaent Infonnatloii.
Wtlita satuiated Boib, giouwlwater san^ were coUeded in tbs SiniuIPidbe tainpler 
innnodiBtdy after driving the ptobe and ooUeedng a soil sample. Croundwatea-8anq>les 
were collected by pnUing back the tool approxiinacriy 3 inches to expose a lower screen 
near the drive shoe. The sample emered the caiuster under hydrostatic preasure dtiDugh 
Teflon tubing and an electronically>conaolled C7EX*3MA) or picsnue^ionmdled <7EX> 
4MA) vatve. When tiie chamber filled, the valve on the canister was closed a prevent 
any water exdiange between the water canister and the ambient groundwater in the 
bor^le.

To prevent cross contamination with ambieiit groundwater in the bondmle. a btEC latex 
ahifild was placed over the full tettgtli the SinralPiobe sampler prior to towering the 
assemblage into the borehole. A rubber Gooch Tube was placed over the drive shoe to 
prevent die shield ftom tearing as it was lowered into the bordmle. Depdt-spedfk in* 
situ groundwater sanities were collected in advance of the drive casing using a 
SimulPtobe sampler a the foUowtog depifas; 147,230,2S0,290, and350 iea bgs from 
wen 7EX-3MA; and 220,253, and 370 feet bgs from well TEX^fMA.

After teaching the final depth of the boring, a groundwater esnacdon well was 
constructed in the borehole. A copy of the lithologic log with a$<bailt well oonstiucdon 
details is presented in Appaidix B. Constiuctioa details for wells 7EX-3MA and 7EX- 
4MA are sammaiiaed in the Well InstaUathm and Sampli^ huameters table in this

The well casing and screen materials used to ocmstnia wells 7EX-3MA and 7EX-4MA 
consisted of the following:

• Well Casing; 6-incb-inside-diaiiwter (*I.D.) schedule 40 stedosing with welded 
joints and end

• Wen Smeen; 6-incbrLD. schedule 40 neel wire wrap screen with 0.02*incb slot 
spacing

• An aittficial sand pack consisting of No.3 Monterey Sand was placed from dm 
bottom of the boidiote to above the screened portkm of the welL No. 20 silica sand 
was placed above the No.3 Mooierey Sand to act« a block for the well seal.

• A layer of bentonite cement was placed above the silica sand to teal the top of the 
screened interval.

• Agrouiseal waspumpedimmediaielyontopofthebentoniicsealtoapptaxiiiiatcly  
2 feet b^ using die drive casing as a ticnimie. The well was completed at ground 
nirfaoe with a cafftc-tated diristy box, instaSod flush to existing grade.

AnepasT.DacTLV
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LevInrfMeReoin

After tasolladon, welb 7EX-3MA and 7EX-4MA were devrioped to remove fines 
from the imnadlate vicinity of the boieboles and fasnease flic effective radii of the 
wdls.

ExaactiQD well 7EX-3MA was ckvcloped by Saguaro Eavinametnal Services onder 
tbediiectianof LFRonJamiaiy 8and9,1996. ^ haOing die vi«IUnd tfien pnnipiRg. 
Groundwater pH, erapciatiue, specific condueotioe, and clarity were measured throughout well dCveloimient. ^roximately 4,500 gafioos of water were pumped 
ftom the well as part of the deveiqimem procedkire. One groundwater sample was 
collected and submitted for chmical ana^is n the end of well devdopment

Extraction wdl 7EX-4MA w» developed by Layne Envitotuneaial Services under die 
dhectionof LPR. on November 6,1996, by baifing. surging, and pumping the wen. The 
extiaetitm weU was first baUed to remove sand and sSt that bad settled to dm bottom of 
the wen. After this faddal bailing, the well was surged with a robber swab and tlm 
bailed again untlt no ad^tional sand and sUt accumulated in the well. Tfaen, using an 
electric sufamersOrle pump, giDundwater was pumped from the well to remove 
i»MTtinnai fineii rnirii th«» nengr appeared rJnar Groundwater was collected at intervals 
during the pttnnKng and analyzed for pH, leinpeimure, and oonductivity. Thetuibidity 
of the water was also noted. Devdognaem continued until the pH. tonpetature. and 
conductivity lea^ngs were fairty consistent.

Approximately l,S(IOpUo« of water were pumped horn the well as port of the 
dcvelopinem piooeduie. One gtoundwater sample was coUMted and anbmltted for 
chonical analysis during well develqpineni. The rosnits of the san^ analyses are 
discussed in Section S and summariaed in Table 1.
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laWBfrftfcteteonB

WeD Installation ami Sampllnfl Pararaatars

Wtfll Tmtnllaflim fiafn|iiBng
RBfttiBfltns WC07EX.3MA 7E3C-4MA

Potil 353ft«6gs 390feahg$
roalcasiaglciiedi 34«SEet Wfeet
DepQitofitst grmtndwaier 141 feet bgs 130 feet hgs
Stalk depth togiousitwater 160.4 feet Dgt 161.78 fern bgs
$ffififfi intBfVBl t67io34<feahgs 194 K> 304 feel bgs
Fileer lack: No. 2 SiEca Saad 159 to 161 feet t«9 168 to 177 fern hgs
Filler pact Mootercy Sand 161 u253 feet tigs 180 »3tM feet hes
Bimliotg Ammliw THaiiiWpr lOincta 10 inclBS

Cssfaig Dianteier 6i»nes
OtomSeal 2 to 143 feet lies; 2io Ittftctbgs; 

Votclaym»cemeu
Soil sample cfdlecdoo hnnvals 20 feet varisMe
Diilling ipccificaiioBS 140 n>. hammer, 

30-tncbdmp
3001b«&aiwcr,

304EiciHimp

3.2 LaboraUMT Analyses 

3J.1 Oeplh-^Kcffic Samples

A selected mmibeT of soil and groundwater samples GoUecttd during the diiDiiig of 
7EX-3MA were subodned asd anaty^ oo^site Tiansvsest Geocfaem’s mobUe 
labotatoiy ttsiqg tbe following analytical mediods:

• EPA Mediod dOl/KllO for tategewted oiganlc compounds using gas
iviiSi oooductiviQr dctccdoss

• EPA MoIkkI 602/8020 for aromatic organic compounds using gas diromatagraphy 
wiJfa ptaatokmizatioii dEtection

Groundwater samples collected from 7EX-4MA were submitted and analyzed by Onsite 
Envifonmeoial Laboiaioiy of Taupe, Arizona (Ouhe) using the foliowring analytical 
mediods:

• EPA Method €01/gOlO for TCE, PCE, and TCA using gas chromatogr^iy

AtWMDUlOClU' Page 11
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imiee’MdiHtBoos

Us lest lendts fbr sanqyles otanitted for dtemica] aaalyi^ are suamiailted is 
•fable 3. Tea mate for groundwaicf sanies cofleaed during tte diflaae aie 
sumnartzed is lUile 1. Ldxuatoiy te^ns for soil and groundwaRraanqile analyses, 
indiHfing cluiiM>f<ttsiDdy docunnitatioo. 810 pnsenied in Airpendh C

3^,2 S(ril Physical Propeities _

In adfition TO soil chemistiy, a selea number of loU samples cidlected during the 
drilling of TEX-SMAwexcsubniiiiEd to PTSlaboiatoties, Inc. of Sana Fb Springs, 
Califonra for tbe foUowliig types of physical tesdng:

• gr^siae testing using ASTMD-4^

• bulfc-density testing using USRB 5372

• penneatnlity testing using ASTM 1>'2434

• spedfic-gtaviiy testing using ASTM D-SS4

ResoUs of soil physical property testing are summarized in Tabte 4. The laboratoiy 
report b preseated in spadix C.

3,23 Extraction Well Groundwater Samples

Grousdwaser samples were also collected during well devtiopmient and during the 
aquifer tests oonducted by LFR. H» sauQiles Cram Well 7EX-3MA were subnloed to 
Ttanswest Geoctaem in Sootndale, Aruzma, for analysis for hafogeeated hydioeaibons 
using EPA Mediod 601 using ps chromatograpfay with dectrolytic cxmductivity 
detectioiL The aamples from WeQ 7EX-4MA wete stibntiUnd to OasitB for analysis for 
TCE, PCE, and TCA using EPA Method 601/8010.

Three groundwater samples from Well 7EX-4MA (IV7EX-A, D-7EX-B, and D-7EX- 
Q were collected during wdl developmenL Samples D-7EX-A and D-7EX-B were 
antiyxed for TCE, PCE, and TCA. In ad^tion, sample D-7EX-B was analyzed for 
gen^ watm'chenistiy. Sample D-7EXC was aia^zed for Tbtal (kganic Carton. 
One groundwater saipple was also collected ftom 7EX-4MA at die end of the aipdfer 
test. This sa^^lk was submitted to Onsite and analyzed for TCE, PCE, and TCA.

4.0 AQUIFER TESTS

Aquifer tesa were ooiutacted after insiaUatiOD of extraction weOs 7EX-3MA and 7EX* 
4MA. Both aquifer tests were condurtfid using several neighboring monitoring wells as 
observation wdb. General information regarding the design and confutation of the 
various pumi^ng and observation wells is shown on Figure 4. During testing, water 
from 7^-3MA was conveyed to temporary above-ground storage tanks and then to the
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^c& 7 UAU gromdwBter tmimeDt fedlity for treanneBt befoie cBspasal in tbe 
onmidpal sanitazy aemer. Wattr ftoia 7EX-<MA was comcyed to a poitable CaC 
adsorber for ntatmcn: and tbai diicfcaiged to dtc sanitary sewer. Effluent from the 
GAC adsoiter was sanopled end analyaed by an oo^ l^ratoiy to verily' dm 
discharges to the sairimry sewer were within COS allowable levels for the VOCs of 
concern (Le., 0.7 ppm for TCE).

During each aquifer test, electronic dan loggers were used in the pumping well and 
observadon wells to obtain detailed drawdown data, fo-line How meters and totaltzen 
were used to monitor extraction rates. Sandies of extracted groundwater woe 
periodically collected and analyzed using an on-site laboiataiy to mooiior water 
quality.

The aquifer test at 7EX-3MA was preceded by a short-tenn step drawdown test to 
assess well effidency and yield. After a saSident recovery period, a 20-hour aquifer 
testwascondluciedatancKtiactkKiraiBofapproxinmcly 175 gpm. At well 7EX-4MA, 
die initial step test coimnenced at a pmnping rate of SO Epm. AflerapproMmately one 
hour, tfae pompiiQ rate was ineieased to annoximateiy 70 gpm. Dori&g dm second 
step, efflnem satnples ftoin the ponable GAC adsoiber Indicated dm bieakthrongh may have occurred sooner than anticipated. Consequently, the 70 gpm pumping rate was 
maintained for the natiaindcr of the test. The test was terminatrd after approsimatety 
four houn when VOC ocmoentratknB in die GAC adsoiber effluent approached the 
limit for disposa] m tfae sanitary sewer.

4.1 Well 7EX-3MA

LPR petfonned a stepped aquifer test and a constam-iate aquifer test on wdl 7EX-3MA 
on January 9 thronghJanuaiy 12.1996. The stepped aquifer test was performed to 
evaluate the effect of ponqiing versus drawdown on WeU 7EX-3MA, and to cstabUsh a 
sustainable pimping ram for the conslaiit-ratc aquifer test The '•nnoam-ram aqaifer test 
was perfonned to esomate effective MAU aquifer parameters in the immediate vicinity 
of the well.

For both tests on 7EX-3MA. the pumping rate was msanued usteg a 0-300 gpm S%net 
Sow meter plumbed into tfae extraction hoe. The published aocniBcytrf the flow meter 
to -f/-5petcent. The (low rate was verified using a Dow totalteer also phmtbed into tfae 
extraction line. The pump inlet was set at qqmninmdy 210 feet bgs for bodi tests.

Water extracted from Wen 7EX-3MA was temporarily otmDined in a series of Balor 
Tanks and troalod at the extodiig Area 7 UAU groniidwater mpamw^ni fecQity. A total of 
approximately 179.000 gallons of water were pumped daring these two tests.

4.1.1 Stepped Atpdfer Test

LFR perfonned a Stepped aquifer tmt at extraction well 7EX-3MA on January 11,
1996. The stqtped a^fer test consisted of pumping groundwater from 7EX-3MA at
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LBViiwMeke«MDa

four ooncuirent pumping nm or scpi. Each step was pumped for ISO mimitcs. The 
folkrwing avenge pumping fates were esthnated for (he steps;

Step 1:72.5 gpin 
Step 2:147 gpm
Step ii 201 gpm —
Step 4; 250 gpm

Drawdown and recovery in tile pungnng well wen monitofed nsing a 30 pounds per 
square indi QsD piesure transducer ooimectcd to a dam logger and a potiable 
ooiqputer. Water level responses in two nmby monitoring welU (D2I^ and SVM7- 
209) were also montored using 5 pti pressure tiansdaters connected to a nuihi-cliaiinel 
datalogger.

The water level In the pumping well dropped below tbe top of the pump level and the 
transduocr appimamately 10 minutes into tbe foonb step. Tbe test was tcrminaiied 
immediately with a total pumping time of 4£0 minutes.

TinK-drawdown data collected darit® the stepped aquifer tea and recovery data 
oonected finom the pum^ns well and the two observation wells at the end of ponnping 
are provided in A|ipenifix D. The results of diis ten are discussed In Seakwi S.

4.1.2 ConstanMlaite Aquifer Test

After tbe striped aquifer test, a constant-rate pumping test was perfonned on Well 
7EX-3MA. The coraam-raiB ten oombted of pmnpingTEX-SMA at a constant 
pumping rate of 175 gpm for 1.0^ mimites.

Drawdown and recovery in tbe pumping well were manitoied using a 30-psi pressure 
transducer connected to a data logger and a portable oomputm. Wto levd responses m 
four neaity moniioiing weUs (Wl. W2. D2MA, and SVM7-209) were also raontoicd 
Ming S^i pressure tcansduoen connected to single rfamwl dataloggers.

Time-drawdown data collected dating tile constant-rate aqulfcj test and recovery data 
coUecied for tim pumpmg well and the four observaticni wells at the end of pomplng are 
ptovided in Append D. The resuls of the tests are discussed in Section 5.

4.2 Well 7EX-4MA Stepped Aquifer Test

LFR performed a stepped aquifer test on Well 7EX'4MAonDeGefnberll, 1996. The 
stepped aquifer test was perfonned to evaluate the effea of pumping verstn drawdown 
on weU 7EX-4MA, and to establish a sustainaWe pompiitg rate. The striped aquifer test 
was also used to estiniatc effective MAU aquifer parameteis in the imm^iate vicinity 
of the well.
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The pimqiiiig tale was measured using a 0-100 gpm Signet flow meter plumbed into die 
extraction lire. The published accuracy of the flow meter is •>■/• S pmc^ The flow 
rate was verified using a flow totalizer also plumbed into the extraction line. Water was 
puiqied from Well 7EX-4MA at two rates (SO gpm and 70 gpm) during the test. The 
pump inlet was set at approximately 275 feet bgs for both tests.

Drawdown and lecoveiy in the punqiing well were monitoied using a SOpsi pressure 
transducer connected to a datalogger and a portable computer. Water level responses in 
two nearby monitoriiig wells (WIMA and W2MA) were also monitored using IS^i 
pressure transducers connected to a datalogger.

The test was terminated during the second step with a total punqiing time of 220 minutes. Approximately 14.200 gallons of water were pun^ from Well 7EX-4MA 
itiiring the test.

Time-drawdown data collected during the stepped aquifer test and recovery data 
collected for the pumping well and the two observation wells at the end of punqiing are 
provided in Appendix D. The results of the tests are discussed in Section 5:

5.0 HELD INVESTIGATION RESULTS

This section summarizes the results of LFR field activities.

5.1 Soil Sample Results From Well 7EX-3MA

Laboratory results for soil samples submitted for analysis are summarized in
Table 2. These results are discussed below. No soil sanqiles were analyzed from Well 
7EX-4MA.

5.1.1 Chemical Testing

TCE was detected in five of the nine soii sanqiles submitted for chemtoii analysis using 
EPA Method 8010 for halogenated organic conqxnmds. Detected concentrations of 
TCE tanged from 0.18 to 0.44 mg/]«. As indicated in Table 2, TCE was not detected 
in soil collected from the UAU at 147 feet bgs. TCE was detected in the shallow MAU 
soils collected betweoi 200.5 and 270.5 feet bgs and in saturated sandy soil collected at 
350 feet bgs.

No other halogenated compounds and no aromatic conqxnmds were dfifrtfd above 
laboratory iktecdon limits in soil samples submitted for analysis using EPA Mediod 
8020.
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5.1^ Physical Testing

Soil samples from dqKlis of40,180.220, and 310 feet bgs .^eie submiaed toPTS Laboiatones, Inc. of Santa Fe brings, Califoinia for physical analysis. Table 4 
summarizes the physical testing results. USCS soil identifications for sanq)ies fiom 40, 
180,220, and 310 feet bp are CL w/sand, CH w/sand, CL sandy, and CL sandy. 
respecBvety. The nwriian giain size for these sanq>ks are 0.02S, O.tnO, 0.035, and 
0.032 millimeteis, respectively. A conq>lete grain size distribution is included in 
y^jpendk C. Estimated hydraulic conductivities of soil samples tested in the laboratoiy 
ranged fiom approximately 1x10^ cm/sec to 1x10^ cm/sec (0.003 feet/day to 0.03 
feet/day).

5.2 Groundwater Samples

Laboramiy results for groundwater samples collected during drilling using the 
SifflulProbe and during development and the aquifer tests are described below and 
mimmariTMt iti Tnhlwt 1 nn<t

5.2.1 Well7EX-3MA

5.2.1.1UAU Groundwater

TCE was detected in UAU groundwater samples collected from 147 feet bp at 
concemiatioiis of 1.5 and 1.6 ppm. Hie concentrations deteded correlate well with 
water quality data collected ditring the same period of dm«» at nearby monitoring wen 
IKMOUA and extraction well 7EX-1UA.

S.2.1.2 MAU Groundwater

TCE was detected in upper MAU groundwater sanples at oonoentratioiis rangiiig from 
2.0 i^m at 230 feet bgs to 0.56 ppm at 350 feet bp. As sununarized in Table 3, TCE 
concentrations decrease with d^ in the qper MAU from 2.0 and 2.S at 230 and 

•245 feet bp to 0.43 and 0 J6 ppm at 290 and 350 feet bp, respectively. Hrese 
groundwater MinpW correspond with saturated «an<fa occurring at approximately 225- 
235,24^255,287-295. and at 341-353 (-§-) feet bp.

Attenqns to collect groundwater samples in clayey silt at 200,270, 310, and 330 feet 
bp failed due to lack of free groundwater in the clayey material.

TCE was detected in the sample collected during deveh^mem at a concentration of 
6.60 ppm. Eight sanqiles were collected during the aquifer tests. TCE concoitratioiis 
ranging from 2.4 to 8.1 ppm were detected.
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TCE was detected in upper MAU groundwater at conoenoations rangfaig ftpm O.OOIS 
ppm at 370 feet bgs to 13.0 n>m at 220 feet bgs. As summarized in Table 3, TCE 
concentrations decrease with dqnh tai die tqjper MAU fiom 13.0 and 0.17 ppm at 220 
and 2S3 feet bgs to O.OOIS ppm at 370 feet bgs, tespecdvely. Ttese gtoundroier 
samples correspond with sanitated sandy intervals occurring ax approxinSStely 220-230, 
250-260, and at 370 feet bgs.

Attempts to coUea groundwater san^les in clayey silt at 280 feet bgs felled due to lack 
of free groundwater in the clayey material.

Three groundwater samples (D-7EX-A, D-7EX-B, and D-7EX-Q were collected 
during well development TCE was detected at a concentration of 2.60 ppm and 2.30 
ppm in sanqiles D-7EX-A and D-7EX-B, respectively. PCE was detected at a 
omioentiation of 0.016 ppm from sample D-7EX-A. The results of tbe general water 
dKmistiy analyses are summarized in Table 5.

TCE was detected in the sanqile collected at the end of the aquifer test at a 
concentration of 6.40 ppm.

_ 6.0 EVALUATION OF AQUIFER TESTING
Aquifer-test data were analyzed using the AQTESOLV™ aquifer test solver program 
(version 2.01), devdqied ^ Oetagtaty & Miller, Inc. (1995). Tbe conoqitual model 
shown in Figure 4 was used to evaluate the data from both extraction wells.

A summary of die results of aquifer testing was submitied to EPA in a letter report 
dated Maidi 4,1997. That rqxm is included in Appendix E. As summarized on Table 
6, estimated values for transmissivity ran^ from 427 square feet per day (if/d) to 
2,406 fP/d. Based on an aquifer thickness of 190 feet, hydraulic conductivity values 
calculated tern the test data range from 2.3 to 12.7 tf/d. Estimated values for 
storadvity ranged from 0.0001 to 0.003.

6.1 Estimate of Hydraulic Capture

To estimate the horizontal extent of groundwater capture for MAU extractimi wells 
7EX-3MA and 7EX-4MA, groundwater-flow and particlc-traddng simulations were 
performed using FLOWPATH (Version 5.02), a two-dimensional finite difference 
groundwater flow computer model developed Waterloo Hydngeologic. Inc. (1995). 
FLOWPATH is a widely recognized conqniter model, which has been used to simulate 
similar hydro^logic conditions at sites located throughout tbe United States. 
FLOWPATH has been validated against other commonly used codes inrlntting 
MODFLOW (McDonald and Haibaugh. 1984), GWPATH (Shafa, 1987), and RESSQ 
(Javandel and Tsang, 1986). The primary tiqmt parameters, boundary conditions,
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model calibiatkm, and Rsulis of tbe sinnilatioiis pofonned are sununaiixed in the 
ibllowing sections.

6.1.1 Model Input Param^rs

The doncqnual gnnmdwater flow model was developed using hydoulic conductivity, 
poioshy, groundwater elevation data, and pumping records obtained ftom a variety of 
sources including;

• COS pumping records
• Groundwater punqiing test results for 7EX-3MA and 7EX-4MA (LFR, 1997)
• Quanerly groundwater monftoiiqg reports South Pass Resources, hoc.

The hydraulic conductivity value specified for die upper MAU in the immediate vicinity 
of the two emaction wells ranged between 5 and 7 ftfd, which is oonparabie to die 
bydraulic conductivity values estimated by LFR using dbata ftom recent aquifer tests. 
The hydraulic oonduoivity values for other portions of the model domain varied from a 
low of 0.S ft/d to a high of 35 ft/d. The hydraulic oonducdvity values were selected 
based on a combination of conceptual mo^ interpretation and calibration.

The pumping rates for COS wells located in the irnmeriiate vidnity of Area 7 were 
based on the montiily pumping records obtained from COS. For weDs tiiat withdraw 
waKT from more than one aquifer rone, the amount of withdrawal from the upper 
MAU was estimated by oonqaring the pnpoition of screen in the upper MAU to the 
total screened dqitii. For pumping wells where borcbolc Cow surveys have been 
conducted, these flow survey data were used to estimate withdrawal from the upper 
MAU. The following pumping rates in COS wells located in the immediate vici^ of 
Area 7 were used to represent October pumping conditions;

COS 6 150,000 gallons per day (gpd; 104 gim)
COS31 300,000 sxK^ann)
COS 71 400.000 gpd (277 gpm)
COS 72 300,000 gpd (208 gpm)

The tMctaaess of the simulated portion of the upper MAU was spedfied as 190 feet in 
the vidnity of the Area 7 pumping wells. The MAU thidmess varied across tbe model 
domain ftom SO to 190 feet. The perimeter boundary conditions consisted of a 
combination of specified flux, no-flux, and specified hydraulic heads, based on regional 
hydiogeologic interpretations.

6.1.2 Model Calibration

The flow model developed using the boundary conditions and hydrogeologic 
infoimadon listed above was caSbrated by comparing predicted water levels to 
groundwater elevations measured in October 1996 in MAU monitoring wells located in
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the vidnity of Area 7. Model calibmioii was adiieved by ac^justiug the hydraulic 
conductivity values gnd COS pumping ratt* within the reasonable itmtw until the 
(fiffeteaces between observed giounthvater elevations and computed-groundwater 
devations were within aooeptable limils.

As shown by the d^ree of sfanilaiity between observed and ctmqnited gioundwater 
elevation <&ta indicated on Figure S, the model qqieais to iqiroduoe MAU 
groundwater flow conditions reasonably well. Field observations have shown that the 
groundwater elevations in monhoiing wells located in the vicinity of Area 7 ate very 
sensitive to variations in punqiing within the MAU (on the order of 5-10 feet), and it is 
not known exactly wluch wells were pumping when tiie water levels in many of the 
MAU monitoring welb were measured. For these reasons, the calibration is consicfeied 
adequate, rather than exact Calibration residuals for 35 observation wells located 
throughout the model domain are less than 5 for roM mean square error (Ingure 6).

6.13 Capture Zones: 7EX-3MA and 7EX-4MA

To estimate the zone of contribution of groundwater for MAU extraction wells 7EX- 
3MA and 7EX-4MA, the effeos of pumping were simulated using FLOWPATH’s 
reverse particle-tracUng algoridun. This technique simulates particles released at the 
wdl head, which are tracked iqrgradient to delimate the contribution area for the well. 
Using the model calibrated to October 1996 groundwater conditions, the following 
extraction rates wme simulated:
7EX-3MA 225 gpm
7EX-4MA 125 snn

The predicted zone of contribution for bodi extraction wells is pieseoied on Figure 7. 
Figure 7 also shows the extent of the Inieipieted 1.0 ppm TCE isoconcenuation contour 
in die iqjper MAU. As shown, the zone of capture for extraction well 7EX-4MA 
overisqa diat of 7EX-3MA and generally provides adequate capture of areas of high 
TCE ooiicquration in tte MAU underlying Area 7.

h is inqKmant to note that October 1996 repicsems an average rq^ional pumping 
scenario and that conditions in the MAU are actually transient and subyect to COS 
punqiing demands. The modeling aroroach heietn is only «n*nn<ted to estimate
culture from extraction wells 7EX-3MA and 7EX-4MA In a general way. Actual 
perfoimanoe of d» proposed OWET system will be monitored mting the existiiig MAU 
monitoring network. Water levels and VOC concentrations will be monitored 
periodically in accordance with die OU-I monitoring program. That data will be 
evaluated to assess the perfonnam of the Area 7 MAU GWET system. Peifonnance 
of the Area 7 MAU GWET systm will be evaluated widi respect to stated objectives 
on a 6-montb basis in accordance with the existing MAU monitoring program.
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7.0 EVALUATION OF REMEDIAL ALTERNATIVB FOR AREA 7 MAU

Groundwater leorodial alteniatives to address VOCs present in iq^MAU 
groundwater were reviewed and evaluated for potentia] implemadation at NIBW Area 
7. Based on an evaluation of available remecfial tecfanotogies, GWET was selected for 
implemenodon at Area 7. The following secthms provide a brief <teci4>tion of the 
tecbnoiogies evaluated, criteria for evaluating eadi technology, and rationale for 
selecting groundwater extraction.

7.1 Objective for G roundwater Remediation

The objective of source area remediation at Area 7 is ID enhance the NIBW (HJ-l 
remedy by capturing and removing high concentrations of VOCs in the upper MAU 
near the source, rather than riFpmrfii^ on VOC maw to migrate to the OU-1 estraction 
wells for removal and treatment. While the existing remedy provides adequate 
oomaitunent of VOCs in die upper MAU beneath Area 7. GWET at the source wOl be 
more efficient and cost effective, and will significantly eiqiedite reduction of mass in the 
MAU groundwater.

7.2 Description of Reinedial Alternatives

This section presents a description of tite remedial technologies tiiat woe evaluated.
The evaluated technologies were limited to those with proven field-scale effectiveness. 
&netging technologies without proven field-scale track records were not included in 
tins evaluation.

The evaluated technologies fall into two primary categories: 1) and twami^nt
and 2) in-sim treatment Extraction technologies include extraction from wells, and 
fromtrenches. Treatment options for extracted groundwater are presented in Section 
8.0. fn-situneatment technologies include injection of chemicals imo tile aqnifer to
indufy oxldatiOn, Hphalngmatwm gf MihgnnwH biodegtadation of the «*«'»ntiiminant

7.2.1 Extraction Methods

Groundwater extraction has been used with mixed results. In some cases, tiie VOC 
concentration in die groundwater has been reduced to levels below MCLs or other 
regulatory guidelines. In mai^ cases, however, groundwater extraction may continue 
for many years vdiile the VOC concattrations in the groundwater may not satisfactorily 
decline to acceptable levels.

7.2.7. T WeSs

Groundwater extraction wells are widely used to remove VOC-affected grramdwaier. 
The technology uses a well, which is screened across the affected saturated sedinttnts 
where groundwater is punned to the surface by a submersible pump. When the 
groundwater is at the surface, treatment is required to reduce the VOC concentratiotis
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<0 levels protective of flic end user prior to dfacfaarge. As die groundwater is caiacted. 
tbe groundwater level anamd the extraction well is lowered, lesuldiig in the 
groundwater capture area moving toward the extracritm wen. The VOCs 9nd 
groundwater in the c^Rure zone are removed from the aquifer.

Groundwater extraction removes VOC nmas from the aquifer mainly through the more 
permeable scdhnfints across Cram the screened interval. VOC mass in fmer grained, 
less permeable sediments is not easily removed, especially in heterogeneous stratified 
.rones. Concentrations of VOCs in groundwater in the aquifer typically decrease quickly 
during the early stages of pumping, thro taper off during long-term punqiing.
Decreases in VOC concennadons are typlrelly due to removal of soluble VOC mass in 
the groundwato' in the vicinity of a source area, mixing of less affected water in die 
affected aquifers, and mixing of less affected water from different water-beaiiiig 
stratifications at dm welL Rapid decreases have generally been obsoved a sites where 
VOC-affected groundwater is limited or significant punping utiimng many extraction 
wells in the affected area is sustained.

After much of the equilibrated soluble VOC mass has been removed, less-affected 
groundwater is flushed paa VOC-sotbed soil (articles vdiere die VOCs slowly dissolve 
into the groundwater. Hence, die VOC concentrations gradually decrease as the VOC 
mass is slowly removed from the soil matrix. During long-term pimping, massive 
smotints of groundwater are usually extracted yielding few pounds of VOCs.

7.2.7,2 Trencftes 

A trench sy^em for groundwater extraction ^ically consists of a i ailed
jateraily at the downgiadie&t edge of a VOC plume hmg enough to capture the VOC- 
^ected water flowing in that diiection. The trench is typically backfilled with more 
permeable material the surrounding sedimrots. One or more groundwater 
extraction wells with submersible punops are irwtaii«i in the trench to maintain a sUgbt 
uniform drawdown across the leo^ of the trench. Knnngii water is extracted to 
nwintnin control of the phime and mmimiTn VOCs from migrating downgradient of the 
tiendi. The trench system is intended only to control migration of die plume, however, 
and may not address source areas or hot spots.

7.2.7.3 Famet-and-Cate Systana

A ftnmel-aiid-gate system consists of two or more shiny walls in«tall<»H at an angir 
relative to the directum of groundwater flow. Several walls can be installed if the VOC 
plume is very wide. The shiiry walls are typically constnictcd by haricfilHiig a trench 
with drose, very low permeable material to prevent VOC-affected groundwater from 
passing through the wall. The gate is an oproing bowero the two shiny walls. One or 
more groundwater extraction wells and punps are installed in the gate to extract VOC- 
affected groundwater and minimirp. downgradient migration of the VOCs. ijke trench 
systems, the funnel-and-gate approach is intended primarily to control migration of the 
VOC-affected groundwater and not to remove VOC mass or reduce concemradons in 
the most affected areas.
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72.J. In-Shu Technologies

lo-situ VOC treatment can be aooooqiUslied by introdudng a varieQT of reactive agene 
into tte aquifer using gMier wells, trendies, or a funnel-aiKl-gate system. Tbe in-situ 
VOC treatmat mdhods evaluated include chemical oxidatioii, biological d^iadadon, 
and ddialogeoadon. Oxidation, ddialogenation, and biological degiattation have proven 
to be BfEective in destroying VOCs. Sucoessftil implementation of these in-slni 
tecfanolpgies, towever, has been limited by aquifer heterogeneities which prevent 
unifonn distribution of the hgected agem.

7.2L217 ChendceJ OiddaSon

OifantfMi oxitbtion wm be accomplished by introducing chanirBi agents into the 
groundwater to oxidize the VOCs. Common oxidizing agents t»y*.hiHp hydrogen 
peroxide, potassium permanganate, and ozone. Other chemicals, such as iron with 
hydrogen peroxide in Fenton’s reaction can be introduced as catalysts for powerful non
specific oxidation reactions.

As groundwater flows past an iiyection system containing oxidizmg agents, untreated 
VOC-affected groundwater contacts tile dtemicals. The lateral influence of neannent 
from die injection point can vary depending on the groundwater gradient and 
characteiistica of the sedhnems. As tiie groundwater flows past the iiyection poim, 
untreated water from iqigiadient in the irnmpHiatp vicinity of the yyTt^'" is Ti'bjfctfd to
die ATrMiying pnvimninpnf The OXidizing rhptntfak ran be Infnvlncprf to the aquifer
tbrou^ stiat^ically placed weOs or trenches located duDUghout the VOC plume. A 
passive systmn at the edge of a plume can be implemented using ehfaer a line of wells or 
a trench to tninimiTie downgradient migration of die VOCs. A variation of this system is 
to condiine extracdon and injection to ‘flush' die oxidizing rhiinicniQ through the 
affected sediments and increase the rate of treatment

T.2.2,2 Biolopcal De^adadoa

In-situ biological treatment using indigenous micio-organlsins ca« be used to reduce 
concemradore of VOCs in affected aquifers. Unlike pemleum hydrocaibons, 
diloiinated VOCs resist aerobic biological degradation in the enviromnent Various 
types of aerobic bacteria iachiding methanotrophs, however, have been shown to 
reduce VOCs such as TCE using cometabolic de^dation Cte., die bacteria use 
oonqiounds odier dian die diloiinated VOCs as giowdi substrates, which induce non- 
spedfic enzynms to fortuitously d^nde the chlorinaied VOCs). In the field, this 
process is accomplished by injeedng methane (or another easily biodegradable 
substrate) and oxygen into the aquifer to promote the growth of tte methanotrophs. 
Special monitoring and population enhancement may be required to inintmiTp 
decimadon of the bacteria population as some intermediate products may exhibit toxicity 
to the bacterium.
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7.Z2.3 DeAa/ogwiation
The dehatogea inated VOCs in anaraobic enviiommitshav&been
sucoessfoUy petfotincd in atiH «ii»nmimriitp<i hi tbe environment. In^iu,
technique requires an environment with little or no oxygen and has Qfpicaliy been 
dononstrated in ar^ where annrhw easily biodegradable substrate has bera oxidized in 
an aerobic environment before die conditions changed to anaerobic. ~

Reductive dehalogenadon of chlorinaed VOCs by metals have been successful in the 
field. Metals such as iron are used in a porous meriin where an electroHdieniical 
corrosion process takes place. The driving forces of the reaction are anodic metal 
dissolution, which provides electrons diat are swq^ied with hydrogen ions in tbe water 
and results in dechlorination of the VOCs. The byproducts are non^xk hydrocarbons 
and chlorine ions. Since the reaction rates are relatively slow, this mediod has beat 
successfully demonstrated n«ing tbe trench technique, as described above, with the 
dectron-donor metal mixed with tbe backfill in die trendi. The teacdon occurs as the 
groundwater slowly passes through the trench.

7.3 Criteria for Evaluating Remedial Technologies
The following criteria were used to evaluate remedial technologies for Area 7 MAU 
groundwater remediation;

• Effectiveness

a Tmpta.rwntatlftn feasibility

■ Cost

7J.1 Effectiveness

The efTartiDwtiftM of remedial teclmoiogies was evaluated based on: 1) die potential for 
the process option to meet the remedial objeedve and m t«»n<na ttia estimated areas or 
volumes of mediaf 2) die pwantiai tmparx fo tnimnw hr^uh imH {he environment during 
implementation; and 3) the reliability and proven history of the process option widi 
respect to the chemicals and conditions at tbe She.

73,2 Implementation Fearibility

ImplenKmadon feasibility was evaluated based on the tsehnical and insdnidonal 
lequirements for employing each remedial technology, including: 1) ability to obtain the 
necessary permits; 2) availability of treatment, storage, and disposal services; and 3) 
availabi^ of necessary equipment and skilled workers.
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Cost

The evahiation of remedial altenatives was a simple ana^ls of TdatTO. “onler-of- 
magnitude” costs, based primarily on cogineeriiigjudigaienL If moie costly process 
optioiis for a given renedial technology did not seem likely to yidd significant 
advantages, that technology was elimhiated ftom consideration.

7.4 Evaluation of Area 7 MAU Groundwater Remedial Action 

The following table ammiariTM the results of our evaluation.

Groundwater Remedial Action Evaluation Results

Technology
Type TedmokjHy EXTediveiess Feasibifity Cost

Extraction

Wells PxoveaefiiKtivein
capturing/removiog
VOCnussieMAV
sc^Bub&cs

Proven feasibility Reladvety
inexpensive

Ptoven effective in 
cquming/reiooviag 
VOCmass

due to 
of VOC- 

ground- 
water C350’)

Vetyexpen-
svedueto
highcoaof
ttendung

Fnnnel-and-sate
system

Piovcn efibedve in
C^ptODD^ 8Sd
removing VOC 
mass in tfudlow 
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7.5 Seiectton of Area 7 MAU Groundwater Remedial Alternatives

The remedial alternatives selected for VOC-affocted MAU groundwater at NIBW
Area 7 is groundwater extraction. This altenative was selected for the following
reasons:

• Punqiing from the two existing MAU groundwater extraction wells will provide 
adequate capture of VOC-affected groundwater in the iqiper MAU to minimia 
fiudier dowiigiadient migration and reduce die VOC lo^ on the CGTF;

• The technology has been successful in reducing VOCs in UAU groundwater at 
Area?;

• Groundwater extraction will remove VOC mass from the aquifer; and

• Groundwater artnietinn is the most cost-effective tecbnoiogy that is capable of 
ineeting the otgecdve for NIBW.

8.0 GROUNDWATER TREATMENT ALTERNATIVES
Groundwater extracted from the upper MAU will require treatment to reduce 
oonoeiitratiom of VOCs to levels protective of die end uses prior to dischaige. The 
following sections descrfoe die technologies developed and evaluated for the
Area 7 MAU response action.

8.1 Development of Groundwater Treatment Alternatives
Development of initial design parameteis for a groundwater treatmem system at Area 7 
were based on the resuhs of the aqulfier tesdng described in Section 4.0. The aquifer 
testing data indicated that adequate drawdown in the wells could be achieved at the 
mavimiiin pimtping rates USICd fal the TCE fynnnwitratlnn amt Plow-Rale Design Basis 
table in The mavinnnti gmmdwaler f^tTaninii flow is «atimat«ri at 38S
gpm. Abbough 38S Qim will be the maximum groundwater extraction flow rate, the 
treanneat plant hydranlic design aqpadty is increased to 400 gpm (120 pmtem) to 
accommodate recycling.

The maTtimim flow tatcs estlinated from the aquifer »«*<* /lata represent ideal conditions. 
Actual groundwater drawdown and production from each well during sustained 
punning will be used to detennine the optimum flow rate.

TCE was the only VOC detected in upper MAU groundwater sanqiles during the 
aquifer tests, so the maximum concemtatioiis of TCE were used to estimate maximum 
VOC mass loaduig on tiie treatment system. The Design Basis Table shows the TCE 
concentration with respect to each groundwater extraction well. The weighted average 
for initial TCE concentrations in the exoacted groundwater is estimated at 6.87 ppm.
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TCE Concentration and Ftovi^Rate Design Basis

ifiWai iVfaxbniiin MaStmum TCE
TCE Flow Rate Mass Rate

Wdl (ini°o (gpm) (ponnds/day)
TEX’-SMA 8.1 225 —21.88
7EX-4MA 6.4 125 9.60
7EX-1UA 0.6S 35 0.27

Total 6.87 385 31.76

Dilution whbin die aquifer and wellboie typically result in decreasing VOC 
conoenaadons within a relatively short period of dme after pumping b^ins. Tterefore, 
thfw values maTimiitn «vn»rffinrafinm and are expccted Only (biting the first
stages of pumping.

For the purposes of developiiig design criteria and evahiatiiig the eSidency and 
effectiven^ of potential tr««iinaiii tedumlogies, an gffliwvtt TCE concentration of 
O.OQS ppm was used.

8.2 Description of Groundwater Treatment Aftomatives

Groundwater tTwumw i$ ty[dcally itiqilemented in conjunction with a groundwater 
extraction system to reduce concentiadons of VOCs in extracted groundwater prior to 
dischatse. Seveial gxoundwata^ treatment tedniolo^ were evaluated based on cost, 
ease of installation and operation, waste generation, aesthetics, and effectiveness for 
reductog VOC ooncentiatlons. These tedmolqgies included air str^ipiqg; uittaviotet 
oxidation (UV/Qx); GAC adsoipdon; and selected oombtnatioiB of diese technologies. 
Other treatirant technologies such as oxidation using cavitatioti, resin adsorption, and 
macro porous polymer extraction were initially evaluated, but r^ected due to cost, 
geneial industry accqitaime, and lade of experience at other Supeiflmd sites. Air 
sttqiping, GAC, and UV/(^ have all been used at numerous Siqieihmd sites and have 
proven to be effective in reducing concentrattons of VOCs in gnmndwaier.

8.2.1 Adsorption

Adsorption occurs when VOCs contaa activated sites where the diemicals are 
transferred from the carrier phase to an adsoiptive media such as GAC. A typical 
adsorption system includes an adsoiber where die process medium is fUteied duough a 
bed of GAC. Adsoiber design is based on hydraulic loading and the anddpated mass of 
VOCs. Criteria used in design of a GAC system include specific adsoipdon capadtks 
of VOCs on GAC, bydrauUc flow rate of the process me^uin, influent concemradons, 
desired effluent VOC concentrations, ina!« late of VOCs.
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Tbe adsoipdon cspaxity of a VOC on OAC is deiennined dmogh hbomoiy tests on 
waste streams. Standard boAenns for VOCs bave been used to estfanate die mass of 
GAC flat wiD be spent given a particular VOC concentration and flow, rate. The 
adsorption cqadty of most VOCs tends to decrease as VOC concentnttens decrease in 
flie infhieiit stream. In vtq>or*pbase qipUcations, relative humidity greater than SO 
l«»rr»»nt nnH high tempeiatnRs rati Significantly reduce VOC adsoiption capacity on 
G AC. PounS for pound, adsoiption using G AC removes VOCs more effQently from 
v^r streams than from aqueous streams.

VOC breakthrough occurs laar tte end of bed life when many of the activated sites are 
occupied and VOCs begin passing through the bed. If the bed size and mass loading are 
adequately designed, breakifarou^ may not occur for months during normal operation. 
During breaktfarough, VOC concentrations in the effluent will increase to the same 
levels as influent VOC concentrations. At point, the GAC is considered saturated. 
When GAC is spent, it is removed from the vessel and transported to an off-site fedlity 
^lere it is regenerated or disposed. Transport to sudi facilite increases the potential 
for off-site spills and contamination. On-site regeneration eliminates this problem, but 
oonstniction of an on-site regeneration fedlity is generally cost-prohibitive untess veiy 
large quantities of GAC are used.

Adsoiption systems typically consist of two adsoibeis in series with t^ for collecting 
samples before, betw^, and after tbe adsorbers. The lead/iag configuration enables 
VO& that break through the primaiy adsoiber to be removed from the process stream 
in the seoondaty adsoiber. After the spent GAC is replaced with regenerated GAC, 
operation tesunres with the secondary adsoiber becoming the primary adsorber and the 
regenerated GAC serving as flie secmtdaiy adsoiber. Pre-filtiation and/or scale and bio- 
fouling control may be required to minimizB plugging of the GAC bed feom fine
grained particles, caldum caibonate scaling water plications), and bacteria. 
Problems associated with scaling and bacteria build-tq> can generally be prevented by 
frequent

Pre-filtration is necessary to remove fine particles that can collect on the upper layers of 
the GAC bed. Plugging by small particles increases the bade pressure required to punq> 
the water tiirougih tire bed and reduces tiie effidency of tiie GAC. Fihration can be 
flr»vmipn<^t^!d using a multi-media fiber. A multi-media flhpr uses gradiated

in 8 packed-bcd configuration to remove soiio fioni tiie
water. The sizes and depth of tiie «"«tia axe based on tbe pgirticla niTM of tbe suspended 
solids. MuMnnediafibea typically require periodic back flushing to remove collected 
particles. The back flushing process shnply pumps water backwards tfarough the filter 
and into a settling tank. The back-flushed water is then filtered and treated through the 
treatmoit system. If a significant amount of suspended solids are produced, die solids 
are typically settled out in a sprate tank and then dewatered.

In an aqueous-phase plication and using the previously defined design basis, tbe 
estimated initial TCE adsoiption capacity on GAC is prozimately 9 percent by 
weight. Estimates of GAC usage for treatment of upper groundwater indicate that 
pioximately 3SS pounds of GAC will initially be spent on a daily basis during nonnal 
operation. Although the adsoiption ^ciotcy decreases with decreasing concentrations.
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flie overaD usage rate may decrease as the TCE concwmations in the groundwater 
decrease over time.

Prdiminaiy (tesign of an aqimis-phase adsorption syston iimludes two parallel multi- 
media fUtera. two downflow adsoibera qjpioximately 120 inches in diameter and 12 
feet high, each containing approximately 20.000 po\^ of GAC. The p^ing and 
^tpuitenances add anotto two feet to the overall height of thoequipment.

8^^ Air Strifqjing

fi.2.2.7 Padeed Column

Air stripping using a packed tower is commonly used for remediating groundwater 
affected by VOCs. Air sowing tiansfets VOCs from groundwater to air by 
maximizing the contact sorf^ area between groundwater and a stream of air. In 
packed-column air stilppeis, air passes tiirougb tiie column coumeicnnem to the water 
flow direction. The column is filled with specially design packing winch provides a 
medium that creates a thin film of water. The relative volatility and vapor-liquid 
equilibrium constam of the VOC dictates the mass transfer rate and degree of 
con^letion of the VOC transfer between the aqueous and vapoi phases. Air stripping 
has been used at sevmal sites in NIBW to reduce VOC concentrations in extracted 
groundwater.

If die scaling potential of foe groundwater is high. tiKn ptetreatmem of the water is 
required to minimize calcium carbonate build-up and plugging of tile packing material. 
Typically, scale is formed when carbon dioxide is removed ftom tite water during the 
stripping process, sritiefa increases the pH and allows calcium carbonate to precipitate. 
The scaling potential of Area 7 MAU groundwater is considered relatively high, and 
controk would be required to minimize scale. Common metiiods to control calcium 
carbonate scale include decreasing the pH by adding add or using a poly-phosphate or 
otiier ghwninal scale inhibitor to minmifaff formation of mlrium carbonate. A food- 
grade poly-phosphate (bemical scale inhibitor was successfully used in the Area 7 UAU 
groundwater system, and this method of controlling calcium carbonate scale would be 
preferred for the MAU system.

The primary oonqtonents of an air stripper consist of a padeedootunm, a dear wdl 
(sump), a dkdiatge pniiq>, and an airblower. Preliminary design of an air strqqter for 
tius ^licatfon includes a column with an overall height of q^roxhnately 45 feet, 
indudmg the distributor anrt clear wdl, a diameter of approximately 60 inches. The
air-to-water ratio will be ^loximately 48, and the air flow rate through the column air 
stripper Systran is estimated at ^roxhnately 2,500 efin.

To reduce overall height, multiple shorter towers in series could be unplemented 
instead of one very tall tower. Additionally, a subgrade structure may be installed to 
house and suipoit the air-strqiper towets to reduce the overall height The latter 
approach was used at well COS 6 to reduce the overall height of the treatment facility.
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ILZZ2 Low-ProBh

A low^iofite air stripper temoves VOCs from giound«^ by a method similar to a 
padoed column air stripper, but a series of shallow aeration trays is used instead of 
random packing. The trays contain small perforations and are fitted with baffles that 
direct water flow to maximire the exposure of water over the perforations. Air flows 
countercunently through die perforations creating a llgli* foam where dcVOCs are 
converted from aqueous phase to v^r phase.

The advantage of a low-ptofile air snapper is the proven technotogy of air stripping 
widiout the height of a packed column. The disadvantage is that tr^ air strqqiers are 
less at removing VOCs parirpH columns ««»<< require a tmirfi titgh«>r air
flow to achieve desired VOC reduction. As a lesuh, vapor treatment may be more 
eiqiensive doe to the lower VOC concentrations in the off-gas.

The conqxments of a tow-profile air strqqier include a blower, several baffled aeration 
trays, a dear wdl, and a discharge pimip. Initial design of a low-pTOfUe air stripper 
system indndes two uriits in parallel, each with four trays measuring ajqiroxima^ 7 
feet X 13 feet x 9 feet high and an air-to-water ratio of approximately 90. A discha^ 
stack will increase ti« overall heigtn. The total air flow rate through botii air str^ipers 
is estimated at ^roximatdy 4.^ cfrn.

8.2^3 Vapor Treatm&tt

The yapor stream leaving the air stripper may rewrite treatment to redtue VOC 
emissions to the atmosphere to levels conqily with local r^iilattons. A common 
treatment of the process vqmr from an air strqiper is vqior-phaseGAC adsorption. As 
previously described, vapor-phase VOC adsotjuton cqtuity on GAC is Qrpic^ higher 
than aqueous phase. Thus, this technique is more cost effective than aqueous^hase 
adsotption.

If vapor-phase GAC is used to reduce VOC emisstons, the relative faumi^ must be 
redu^ to maxlmiae adsotption of the VOCs. The relative hurtridity of air stripper off
gases can rai^ from 80 to 100 percent Methods for reducing the relative humidity 

tcnQ>cisture of Ac v^)or stream or water from
theviqxic.

Increasing tiie tenqretature is generally accomplished using a vapor heater and teat 
exchat^. Propane, natural gas, orelectiidty are used as fuel to heattiie vqwr stream. 
Vapor tenqtera&ues above 120 degrees Fahtenhdt (*F) significantly reduce VOC 
adsorption capacities and 120”? is generally regarded as a maximum process 
tenq>eratuie for adsorption. A condenser chills the vapor to below its dew point vriieie 
tiie water is condensed and removed from tte vapor. Depending on the relative 
humidity of the vapor stream and dew point temperature, cold wata in a teat exchanger 
may be used. In some cases, however, a refrigeration unit may be required to diill tte 
vapor enough to remove tte required amount of water. Tte tenq>erature of tte vapor 
stream is then increased to ambtem conditions. Due to it’s simplicity and reliability, a
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vqwi beater is generally preferred if die tenqiaamie at SO percent rdaiive 
faumidity occurs is less than 120°^

Air Stripping Design Parameteis

Packed Cobmm Lo^J^roGle
Air-to-Water Ratio 4S
Heigbt (in feet)
Air Flow Rate (cfin) 2^00 4,800*

Vapor Pre-Treatment 
(btu/hour)

100,000 175,000

GAC Vapor Treatmem 
System Units
GAC Unit Size 8' diameter, 14* high 8’ diameter. 14’ high
GAC System Conchy 
(lbs)

2x10.000 2x10.000

Initial VOC Adsoipdon 
Capacity (% wt)
Pxtinrmyri Infriat GAC 
Usage (Bs/day)

200

*Air4o-water ratio and air flow is shown as a combined total through two units.

8.23 Ultravtolet Oxidation

Ultraviolet/oxidadon (UV/Ox) technology has been used to destroy VOCs by breaking 
down the VOC mnlemle to carbon dioxide and water. UV/Ox creates unstable 
Iqrdtoxyl ratficals in water with the addtrimi of an oxicfiziiig agent, such as osme or 
hydrogen peroxide, in die presence of ulttamote lighL The unstable hydroxyl radicais 
react and mjtieraitJB die organic oooqxiUDds. UV/Ox ledmology is paniculaity elective 
on nnsatuiated ddorinated organic oonqxnnds such as TCE. Oxidation by-products 
sudi as low molecuiar weight carboxylic adds, wfakti are non-toxic and biod^radable, 
may be present in the diluent. High concemiations of oxidiable inorganic caa^x>unds 
may affect the perfbnnanoe of dm system and require more oxidizing agent and 
ultiaviola light to achieve the desired results.

Destruction of TCE using UV/Ox is typically convicted in a ftaction of a second. Since 
the reaction is fast, the size of the reaction vessel size is relatively small (i.e., 30 to 50 
gallons). The treatmem system equ^imem vpically consists of one or nxire reactors, 
one or more UV lanvs, transformers, an oxidam storage and iqjection system, and a 
recycle loop.
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A prmaiy benefit of this tecfaimlogy is diat Ae VOCs are destroyed and treated 
gtomutwater is disinfiected. Addiiionany, no waste products are produced, whidi 
reduces waste management liability and costs. UV/Qx may be very ej^ensive if used 
alone, and if oonq>lete imoval of VOCs from the groundwater is reqdred!

Ptelmiinafy design of a UV/Qx system iimhides a 18(Hdlowatt unh with two reactors. 
earfi with dnee 3(Mdlowait UV lamps, and h^ection of up to ISO ppm oftaydiogen 
peroxide. The total size of the UV/Qx system for this application will be approximately 
9 feet X 10 feet X 8 high. Additionally, due to the small size of a UV/Ox system, 
the equipmem Is generally designed for indoor InstaUadon. The indoor design would 
require that a small built^ be erected on the site to minimize the unit’s exposure to 
weather.

8,2,4 Ultraviolet Oxidation with Polishing

UV/Qx I rates two treatmem technologies in series to siibstantiaUy
decrease the capital and operating costs associated with operating only a UV/Ox 
system. Typical hybrid systems inducte a small UV/Qx reactor and an air ntij^ter or 
aqueous-phase GAC.

The bendit of the hybrid ttcannem system is diat approximately 90% of the VOCs can 
be destroyed with die UV/Qx system and the remainder are reduced or removed using 
air stripping or aqueous-phase adsorption. of the treannent systems can be
smaller, thus reducing operating costs. If aqueous-phase adsorption is used for 
polishing, the GAC usage and fieqimncy of servicing Is sigiti&antfy reduced. If air 
attiring is used for polishing, off-ps treatment may not be requited if the VOC mass 
processed and etniOhd to die amtospbete conqilies with local r^nlations and established 
national health and risk gultklincs.

Prdiminaiy design of a UV/Ox hybrid system includes a 60-kilowatt unit with two 
reactors, eadi with one 30-kilowatt lamp. The UV/Qx system would be qipioxlmsiely 
4 feet X 7 feet X 8 feet high. Hie adsorber polishing system irmhides one 120-taich- 
diameter vessel, oontaining afqnoximately 10,000 pounds of GAC. Note that the GAC 
adsoiber would be similar in size to the adsorbers for the treatment ahenadve of u^ 
only GAC, due to the same hydraulic loading requirements. The low-profile air stripper 
polishing system would one containing four aeration tiays with total 
dimensions of appioximaiely 7 feet X13 feet X 9 fea high. The air-to-water ratio is 
estimated at tqiptoximately 47 for a total air flow of approximately 2,400 cfm.

8.3 Analysis of Treatment Alternatives

An evaluation was performed to compare the treatment technologies using site-specific 
criteria. For the purpose of this evaluation, five independent criteria were used to 
objectively evaluate each treatment technology and combination of the treatmem 
tedmolo^. The five criteria included cost, waste geimration, imptementabiUty, 
reliability, and aesthetics.
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83.1 Summary Analysis

• Cost indndES die coital costs for site woit.tTeatmeaequ4>inent,. tankage, 
controls, constnicdon, permils and n^odatioiis, stait-up, and engineering. O&M 
costs inctude routine labor, utilities, supplies/diemicals, and GAC servldiig.

• Waste generation includes the relative amount of waste generated at the site and 
requirements for handling, transpoitadon, and off-site disposal or r^eiKiation. 
K^eneradng GAC adds liabiltly, potential safety hazards, and potential in^acts at 
the off-site r^eneradon facility.

• inqtlesaeotsbtlity includes abopUaiy of desigtt and the esse of construction, 
pennittlng, and installation whliin the tieatnmnt plant area at Area 7.

• Reiobility includes bistoiy of peifoimanoe and the ability of the treannou
alteroadve to minitniwft of discharge limitations.

• Aesdmdcs indudes profile views, belief equipment, and ease of blending 
treannent plant equ^unem with tte surrounding structures, both existing and 
planned. Aesthetics b a conoem for the Area? MAU groundwater treatment plam 
because the plant will be located in an area that COS is planning to improve within 
the next several years.

The following table summarizes die evaluation of each treatment technology and the
following secthms describe key etements.
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Summary of Treatmant Tedmologles
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Technology

Aqnecnis-Phase
Adsorption

Packed-Odninii 
Strippiiig with Vapor 
Trealmait

Low-Pmfile Sltippiog 
wHb Vapor Trcainitm

m/Ox

UV/OxwithGAC

UV/Ox with Low- 
Profile Stripping

Cost
Low capital cost; high 
costs for GAC 
tegeneratin"
Medium capital cost; 
otgolng cons for GAC 
legenetadon

MedhiiiHilgh capital 
cost for two strippers 
and iarger GAC system; 
ongoing costs for GAC 
regeneiaiion

Very Ugh coital cost; 
cfaemlcal and electrical 
costs are high if 
oompiete removal of 
VOa is required
Medinm-tigh capital 
cost; reduced costs for 
ongoing GAC service

Medium-high capital 
cost; may require 
temporary GAC for 
emimions control

Waste Generation
Low adsorption 
efficiency spends large 
guaniiflesofGAC

day require pre-filter; 
low sysra maintenance

Better adsorption 
efficiency than aqueous- 
(dlftSt BiteOfptiOD 
rednces quantity of 
tpemGAC_________

May need suhgtade 
stroctureorimilt^ 
short towets to lower 
height

Better adsorption 
efficiency than aqueous- 
pfaare adsmption, but 
lower VOC canceotta- 
tion increases GAC 
usage over packed- 
ctriumn ___

Needs parallel trains for 
hydraulic and VOC 
loading; may need 
ettclosnte for noise 
control

Destroys VOCs; does 
not generate waste; no 
VOC emissions

Destroys approximately 
m of VOCs; 
significantly rednces 
pent GAC________
Destroys aiqnroxlmately 
9055 of VOCs: 
tenqxiraiy GAC for 
emisslans control

Implementahlllty

Small system; needs, 
enclosnre; requires 
handfing large quantities 
of HiOi; mloinal 
iretreatineiit______
Meed! enclosure tor 
protection of UV/Ox; 
less HiQi needed

Most equipment inside 
cnelosore;lessH20! ‘ 
needed; may need tem
porary vapor treatment 
nntil VOC loadings 
decrease ____  __

RellnbiUty

Lead/lag system most 
reliable; fouling can 
degrade petformance
Proper design can 
ensure reliiMIhy; 
scattngcanrednte

flo bsckup

Less efficient; needs 
more air than packed- 
colnmn; parallel »nit« 
allow conthmed paifial 
operation if one unit is 
shut down; no backup

Increased pecformance 
at lower flovn; hunp 
output good indicator of 
performance; no backup

Very reliable with GAC 
as back-up

Reliable with air
stripping back-up; 
requires more systmn 
controls

Aesthetics

Large diameter and tan 
vesrels;veryqidet

Excessively tall; 
requires enclosure to 
cqpiipntCDt to reduce 
noise

Low profile; small 
enclosure to equip
ment; lar^ GAC 
vesKls located outside; 
can be noisy with two 
blowers

Very small; enclosure 
conceals equipment and 
blends with sottoundiiig 
structures; veiy qniet

Small enclosure; large 
GAC vessels located 
outside; quiet

Large enclosare;. 
minimal inqiact on 
neigbl^oihood; structure 
btendsvrith 
surroundings
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B3J2 CostAnalysfe
A cost analysis was perfonned to compare tbe relative caphal and operating costs 
assodated with each groundwater treatment alternative. The cost estimates are 
ocmsidered order-of-m^gnituife approximations and are based on preliminary vendor 
quotes, standard cost data, costs for similar systems or work at od^ sites, and 
CTgm«f-riii£ jiidgnwnt As such, the costs may vary firom the estimates provided 
in this report. Tbe actual costs for the selected treatment aitemative will be based on 
approved sot^, issues, final engineering design, acmal groundwater flow rates 
and VOC concentrations, and actual labor and material costs.

cfanologics sudi &sCosts associated with tite tieatnt
reactors, GAC systems, pie-tceatmem systems, plant p^iitg, punq>s, and equipment 
raclosures for weadier protection a"<t ahatgmwit Estimates for tbe groundwater 
punqs, well heads, trenching, and p^ing were included for completaiess; however, 
those cons will not vary for difierent treatment technologies.

Contractor’s fee includes construction expenses such as toiqtorary facilities, tools, 
equ^ment rentals, taxes, and oveifaead. Contractor’s fee is listed as 10 percent of the 
fixed cqrital. Pitgin»*rh^ and oversight twrhirfwa various activities nasnmatwl with 
implementiqg the reqionse action at Area 7. The engineering and oversight activities 
were calculated using percentages of the fixed ctyial cost Project managenim was 
estimated as a percentage of ti» engineering and oversight costs. The following is a list 
of the activities and associated percental of tte costs.

• Design m»«t Drafting
• Pennittiiig and Pnqierty Access
• Construction Oveisight and Managaneni
• Start'Up and Monitorir^
• Reports and Manuals
• Projea Management

10%
5%
6%
4%
3%
8% (engineerhig and oveisight)

VOC concentrations Qrpically decrease iqiltUy during the first stages of groundwater 
extraction, then stabilize and slowly decrease over the tong term. Decreasing VOC 
conooitrations win signifieantiy affect the amounts of GAC, peroxide, and dectridty 
lequiied to adequately and effidently reduce VOC concentrations during iong-teim
pimping

Sustained pumping has not been peifbnned in the MAU near Area 7. so limited data is 
available to estimate the decrease of VOC concentrations in extracted MAU 
groundwater over time. For the purposes of estimating and oonqiaring operating costs, 
tbe average TCE concentration in the groundwater is estimated at 6.87 ppm for tite first 
year, 3.50 ppm for tbe second year, 1.75 ]q>m for the tiiird year, 0.85 ppm for die 
fourth year, then 0.50 ppm for years five through ten. These values were sdected due 
to the proximity of the extraction w«l]s from the suspected source area and analyses of 
depth-specific samples collected during installation of extraction wells 7EX-3MA and 
7EX-4MA. The actual TCE concentrations during long-term punqring may vary. These
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averages were only for foe purposes of estiimting and oompaiing costs. The
pperafomandnamtenance costs Include labor, adnfodstration, power, dieniical, and GAC usage and suboontiactor services over foe life of foe proj^ based on the pumping 
rate a««t VOC concentration In foe groundwater. ^>crBtion maintenance
labor, adnfoiistiation, and ndscdlaneous sqtplies woe estimated for eacb treannem 
ateti^ve based on level of effon typically required for tlmse types of s^tems. These 
costs were asanned to be constant forougl^ foe life of foe project Presem worth 
costs were calculated using a discount rate of 6 percent and project duration of 10 
years. A sunmmry of the esfonated costs are provided in the following table:
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EstinatBd Cost Comparison for dion Technologlro

1 UV/Oswteb
CAC

lUoaEdAce
1 GAC

|AI^SBt|V(r|Ai^fitt4vcr 
h OtaBt 1 Tnr

u' M ;ii tfe'ii i ay?; k

GroondneaiBrBKDBOitoa System
^jpntnpA| CRB^rfno. bIbIiio)

357,300 357400 357,300 357400 357400 357,300

BflnhttBcgt (itsccon, sulppcis. csziki)
273.000 223.000 133.000 18400 168.000 138.000

liniidPhase GAC System Boilnmait 50.000 105.000 —
Va|wtfupha«gt Q/VC Syitan BqatpmeDX — 35.000 _ — 55.000 100.000

PreHminny Site vnat (hotItHng.
finmiAitfatn fiavifis)

85.000 85.000 85.000 45.000 70,000 70.000

Pn-tteannem Synems ffiher, scale 
MfitmVtnffeRniM. gystmnt)

8,000 8,000 14.000 10,000 4.000 4,000

AddUonal Tteatmeol Eqolpmem (pnioess
fwiwwfi twtwfia V&IVCS. fllCtlQlIt

21,000 21.000 21.000 13.000 21.000 21.000

Rlnetrieal Sewifah mhI TfawPtnwanfadwi 85.000 125.000 125.000 65.000 115.000 115.000

Coomctor't Fees (10% of above costs) 82.900 85.400 78400 63.300 .79.000 80.500
275.800 284.300 261.300 210.800 262.900 267.900

lOTAL CAPITAL <X>ST8 1424.000 1.125,000 907.000 1.132,000t 1.154.000

Po«a/naL gas taunps. btowen. raise.) 42.000 64.800 40.800 37400 69.100 95400

Afi CAVhmr faMf Bte)
49.900 53,100 56.000 36,400 64.400 64,900

Power. Penniile. UV Lamas. YearO-1 217.800 56.600 56.600 _ —
Power. PenaUe. UV Lames. Year 1-2 182.800 37,700 37.700 _ — _
Power. Ptraxide. UV Lames. Year 2-3 157.100 23.800 23.800 — _ —
Power, Pemitde, UV Lames, Year 3-4 136400 13.400 13.400 — —
Power. Penndde. UV Lames. Year 4-6 121.600 7.800 7.800 — —
Power, Ferexide, UV Lames. Year S-10 503.600 39400 39.200 _ — —
OAC Servicing. Year 0-1 — i

15.800 115.900 477400 100.800 113,400

GAC Servicing, Year 1-2 _ 15.800 58.000 239.300 63.000 63.000

GAC Servicina. Year 2-3 : 30400 119400 37.800 37.800
GACSetvieis«.Year34 30400 63.100 25400 25400

GACServiehig. Ycar4^ — 22.700 68.900 12.600 17400

GAC Servtebijt. Year 5-10 _ 113.400 344.700 63.000 88400

TtyPAL OftM COSTS (Pieient Worth*) 2.170.00 1446.000 1.472.000 2.013.000 1487.000 1,886.000

ESTIMATED TOTAL COST 2470400 2497.000 2420,000 2.719.000

•6%, 10 yean
fCosts fin sobgradc stmcmies or mnldple Sboit cohmms have not been hiclniM, Instanadoai of these 
fariittiwi vriu mrmtr the ovctall costs ftn the ait-snrippcr column alternative.
Cost Estbaatjag Assnmntioiis
Desiga flow rate of 38S gpni: iniiial influent TCEconcentiatian of 6.87 ppm.
Power costs @ $0.10/Kw-br
GAC servicing ^Hniafivi at $2.10 per poond fin qxoi GAC removal, teplacemem, regeneranon.
The adsoipdon capacity fin vapor-phase and liquid-phase GAC was esdmated using TCE isotherms and 
was adjusted to reflect decreasing TCE concenttatitms over time.
Nainral gas costs fiir dehumidifier system Ibr air str^iper oolninn/aay technologies @ $0.50 per therm.
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With Rgaid to iiqrfenKntabilily and aesdtttks, sul^iade stnictuns may be required to 
reduce die ovean height of tall equipinent such as ootumns and vessels. Ttese factors 
were not included de cost analysis due to unceitaiiity regarding COS’s requiiements. 
preferences, and femre plans for the area.

GAC was iuhtded in die cost esdrnate for UV/Ox and air str^ing for 
the first two-years of qietBtion due to the initial high concentrations of T6E. The 
estimate assurred that after two years die TCE concentration in the air striper off-gas 
would be low enough that the health or risk impacts would be negligible.

833 Numerical Evaluation
The evaluation criteria were wmstued based on relative in^rtanoe to Siemens, COS, and overall oomplianoe with remedial objectives. The wei^iting factors for each criteria 
are as follows:

Capital Cost 
O&MCost 
Waste Generation
Tmp1»nwnfiihility

Reliability 
Aesthetics 
Total Weight

20%
20%
20%
10%
15%
15%

100%

Costs were weighted heavily in consideration of die financial burden for Siemens. 
Waste generation was weighted heavily due to dm added liability and repugnancy 
aasodaled wldi oiMite handling, transporting, and di^iosing of wastes at an off-site 
facility. Reliability aesdtedcs were wei^ited equally «tnp to die inqionance of
nw^i-rtng discharge rcquiraiients and unobtrusively blearhng the treatment plant with the 
surrounding neighborhood. Implementability was weighted lowest since aU of the 
tfratmrnt teduulogies are reasonably inqilententable at Area 7 and, considering the 
overeli scope of the response action, implementing the groundwater tteamiem system is 
rdativdy insignificant oonq»red to dm other fectors.

This evaluation numericalfy ranked the in^vidual criteria for «»eti treairnwrit atternative 
from 1 to 5, widi 5 bang the highest score. Each grade was dien mult^Iied by the 
criteria weighting fector. The sum of tiie weighted grades was oomputed for each 
afaernative. The following table summarizes die mnnmrai 1‘mhmtirm of ttw 
groundwater treatment aheniaflves.
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Numerical Evaluation of Giounilwatm Treatment ANeniatives

Criteria GqdOl
Cost

O&M
Cost

Wane
GenenibB

toptemeni-
drility

PeHaWlity Autberioa Ovendl

Karina
(Smax)

w ‘imi
AOsm

LbpU-fbtxe
OAC s 1 1 s s 4 3.25

AirSmDDiltt
{■BabdOilaim
witbVOAC 4 2 i 4 3 1 2.80

Low-Profile
wiihVQAC

3 2 2 4 3 4 2.8S

UV/tM iQtlwi

inr/ox 1 1 5 3 3 5 2.90

UV/Oxwi* 
Ttay Stripper

2 3 4 3 4 4 3.30

(IVASxwilb
LQAC

2 3 3 3 5 4 3.25

8.4 Sdection of Preferred Treatment Alternative

Based os die evaluation of the groundwater treatment aheniatives, UV/Qx with air- 
stripping polishing was selected as the preferred alternative. The basis for selection 
include:

• Most system equqiment can be hwtnlied inside an enclosure, which reduces visual 
intpacts ami controls noise.

• The overall cost for UV/Ox with w stripping is annpetitive with other treatment 
technologies.

• Off-gastteatmentwouldbetmnpotaryuntilVOC concentrations decrease to levels 
where the vapor emissions would oo^^)ly with allowable health and risk guidelines.

8.5 Treatability Study and Performance &timates
A treatability study was conducted by Calgon Caibon Oxidation Technologies (CCOT; 
fbnneriy Solaichem Environmental Systons} using groundwater collected from well 
7EX-3MA. The treatability study testing procedures and results are presented in 
Appendix F.
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Based on tile tteatabiliQr test results, CCOT verified dut tiielr pidimiiiaiy design 
leoommEodation of a ^kilowan Rasfox system would adequately reduce VOC 
oonoentiBtlons to levels vtere efficient polishing can be acconplished.using one low^ 
profile air strlnier. The results of tile trealabiiiv smdy indicated tiiat based on tile 
maximum treatment system flow rate of 385 gpm and initial influent TCE concentration 
of 6.87 ppni, the effluent TCE concemiation would be approximately 0.91 ppm, an 87 
percent redncxion. These results are based on laboratory analyses p^rmd by CCOT. 
Results of analyses of n^Ucate sarqiles performed by Barringer I^ratories (an 
indqiendent laboratory) indicated mudi lower VOC concentrations in the study 
effluent. Using the Bmringer data, the dO^watt Rayox sys^ would reduce the TCE 
concentration from 6.87 ppm to ^roximaiely O.llS ppm, a 98% reduction. Based on 
these (Bsaqiancies, CCOT bdleves that their UV/Ox performance estimates are 
conservative and the actual reactor effluent VOC ooncentraiion is likely to be less than 
the estimate derived from their study. Therefore, the VOC reduction through the 60- 
kilowatt Rayox UV/Ox system is anticipated to be between 87 and 98 percoit.

Based on the tesuhs of the CCOT study, the performance of a low-profile air striper 
was estimated using an air stiwloe inodel developed by North East Enviromnaitai 
Products (NEEP). Results of the air stripper performance estimates indicate that TCE 
can be reduced ftom 1.0 ppm to less than O.cfe ppm using a N^P Model 41241 low- 
profile tray strqiper. The NEEP Model 41241 has a maxirmim l^draulic c^tadty of 
5S0 gpm and uses up to 2,400 efin of air. The results of the air stripper modeling are 
also provided in A{qiendix G.

Due to the nature of treatment using UV/Ox technology, VOC destruction efficiency is 
based on the UV dose per unit vobmie of water. Therefore, reduction of influent flow 
rate and/or an increase in UV bni9 power output can increase VOC destruction 
efficiency if VOC ootmentrations temporarily fhicttiate during initial stages of pumping.

8.6 T reated C roundwater End-Use
Several end-use alternatives have been evaluated with COS and SRP regarding 
beneficial use of the treated groundwater. Three beneficial use alternatives were 
identified as disctaige to COS storm sewer for use in NIBW, discbaige to SRP at 7Stii 
Street and Thomas Road for use in the SRP irrigation networic, and rehgection at SRP 
22.3E.7N.

Treated water discharged to COS stoim sewer and use in NIBW would require p^ing 
from Area 7 to a storm sewer manway located at 7Stii Street and Osborne Road. The 
treated water would flow east ID an out&Il in NIBW at Osborne Road where it would be 
used by the Continental Golf Course and in the lakes in NIBW; the remaining would be 
used by SRP ftarther downstream. SRP conducted a test by diverting aroroximately 500 
gpm of water through their irrigation system to an outfall near the stonn sewer outfall 
at NIBW and Osborne Road. The results of the SRP test indicated that the continuous 
addition of up to 500 gpm would not significaiitiy affea the water levels in the NIBW 
system. Accounting for the water at this location, however, would be difficult to 
coordinate with Siemens, COS. and SRP.
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Retundiig die treated water to tbe UAU and/or MAU at SRP 22.3E.7N (Qvlc Center 
Drive and Thomas Road, soudi of ds Aiea 7) was also oonsiifered. Reiigection. 
however, mayaffeapun^ingfitimdieCOS wells in the Central Gmundwaler 
Tieannan FadliQriiecwoik and the residual VOCphime in die MAU/Additimially, this 
ahemadvc would not be usedil since the need for water in die Scottsdale area is high 
and the treated water could be used for other purposes.

The ahemative selected as die most cost effective, convenient, and beneficial use is to 
(hschaige die treated groundwater diiecdy to SRP's irrigation network at Osborne and 
Hiomas Roads. The water will enter SRP’s system tbrough a ihstribution vault located 
on die northwest comer of the iinetsecdon. From the distribudon vault, the water will 
gravity drain to NIBW through an out£dI located on die noidi side of Thomas Road at 
NIBW. The treated water will be used by SRP’s customers along NIBW and Grand 
ranai The treated Water will be accounted and used by SRP bcgiiming at the 
distribution vault dlschaige point. Siemens has secured an access agreement with SRP 
for diis ahmnative.

8.7 Development of Discharge Requirements

limitations for discharge of the treated water and process vapor were developed to 
oonqily with NIBW objectives, local r^uladons, and national standards.

8.7.1 Groundwater Discharge Requirements

Prior to removal ftom die irrigation system by SRP, the treated water is likely to flow 
through areas where fish or odier aquatic life may be present. Uns. die VOC iimitation 
for die treated water most be protective of fresh water aquadc life. Therefore, die 
maximum daily limit for TCE will be 0.020 ppm and the maximnm daily limit for PCE 
will be 0.011 ppm.

Although the above limitations are protective of fresh watn' aquatic life, the treatment 
plant is designed for reductions of VOCs to less dian O.OQS ppm.

Disdiaige of die treated water to dtt SRP iirigadon network requires a Natimial 
Polhidon Elimination Syraem (NPDES) Permit. The limhatimw m dds section
have been proposed in an NPDES permit ^ipUcadon previously submitted to the 
Arizona Department of Environmental Quality.

8.7.2 Treatment System Vapor Discharge Requirements

A soeening level model was used to determine the maximum VOC rate that could be 
emitted at Area 7 and mmimiae impacts to die surrounding receptors. Air quality 
modeling was conducted to determine a VOC mass emission rate from the treamiatt 
plant that would not pose a slgnifrcant threat to lecqitora in the vicinity of Area 7. The 
air modeling rq;>oit is included in Appendix H.
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The Imtastrial Source Complex - Short Term (ISCST) model was used to identify the 
highest VOC concentration from the discharge stack at Area 7. The ISCST
model calculated the l*hour, 24-hour, and «mmni avenge h"pae*« to-sjunounding 
receptoiB. The results were couqtared to Arizona guidelines for the 1-hour, 244iour, 
and animal average impacts. The 1-hour and 24-hour averages are meant to protect 
against acute toxic effects. The annual average is based on EPA unit risk factors and is 
intended to lifflit excess incremental cancer risk to 1 in a million over a TtPyear 
expected lifetime.

The model used site-spedfic data such as buildiqg dimensions, proximity of receptors, 
and local meteorologi^ data. The model estimated the mass emission rate that would
not ftigHifrcaiiitly fCCQItOlS 8t gfarfr hfeiglrtt fltirf
A maximum air flow rate of 2,400 cfin feom the air strqrper was used as a basis for the 
discharge. The 16-foot stack height was selected so that the top of the stack was above 
aqy equipmem or structures in the treatment plant area. The 18-foot telght was selected 
to oon^are the effects of stadc height on neaibyrecqnors. Stack diameters of 10 inches 
and 11 inches were selected to compare the allowable TCE mass emission rate, veisus 
mateiial and punqting costs.

Modeling results tnd?eat>d that die 1-hour and 24-hour impagta were significantly below 
the allowable Arizona guidelines.

Modeling results indicated that die maximum annual average impacts were noitheast of 
tte planned treatment plaiX location. The following table shows the allowable TCE 
emissions rate pioundspM day) dttt could be releaaed from dte Area 7 MAU 
groundwater tieatmem plant based on the Arizona maximum allowable annual average 
exposure with respect to stack height and diameter.

Stack Hd|^ (feet above grade)

16 18

fifnHr IKnwfgffT

(indies)

10

11

(pounds per day)

1.67

1.49

1.89

1.73

A comparison of die results Indicates that the preferred alternative would be an 11-inch- 
dia meter stack widi a height of 16 feet. The bwer stack is preferred to minlmlag height 
and visual impact Based on the air modeling resubs and the selected stack larameters, 
up to 1.49 poimds of TCE can be onitted feom the Area 7 MAU treatotem plant and 
the excess incremental cancer rate for nearby receptors will be less than one in a 
million. Note that the annual average value is based on a receptor eiqxKed to the 
maximum emission for a 70-year period. This is considerably over-conservative since

AiSEPasTnociip l>)aet4l

13940633v6
Exhibit A 

Page 55 of 495 
Attachment 3



City of Scottsdale Contract No. 1998-006-COS-A2

levbie4irick(

the Area 7 MAU response action is not intended to last fbat iong and tte avetage VOC 
emisstoa dming tbe entire response action win likely be iower than tbe mazinnnn 
allowed.

The initial maThmim TCE nwM rate is retimated at 31.76 pounds per day. Assuming 
tliat-tbe UV/Qa system win reduce die VOC concentiatkm 1^ the conservative S7 
percent (see section 8.S), the V(X: mass rate processed through theair stripper is 
estimated at ai^ioximately 4.13 pounds per day. Based on die estimated p^oimanoe of 
the air stripper, die masiimim initinl voC nmss mnission rate to die atmosphere will 
exceed the «Hrnat»»H acceptable rate of 1.49 pounds per day. Therefore, off-gas 
controls wni be installed on die system temporarily until VOC mass processed through 
the air stiqiper Is less dian 1.49 pounds per day. Upon confinnadon that the VOC mass 
processed dirough the air strippn is consistendy less than 1.49 pounds per day, the off
gas controls wUl be removed and the air stripper off-gas wUl be directly discti^ed to 
die atmosphere.

8.73 Compliance with Local Regulations

Maricopa County Air Pollution Control Division (MCAPCD) regulations require a 
peimit for vq»r discharges from remediation systmns If die process vapor oomains 
greater than diree pounds per day before controls. A permit would be required for the proposed treatment system If tte V(X: mass process!^ rate through the air stiqiper 
CTrrrfi» thtcc per day. Based on die maximum TCE extraction rate and 
estimated perfotinarme of die UV/Ox systan, the air stripper may process sligfady more 
than three pounds of VCXZs per day du^ die inidal slB^ Of die Area 7 MAU 
groundwater response activities. MCAPCD will be notified of the plans for the 
proposed system and an applicadon will be filed.

Addidonally, inqilementation of teinporaiy off-gas comiols will comply with MCAPCD 
regulations and appease Concerned Cidzens of Scottsdale, a group of local residents.

9.0 REMEDIAL SYSTEM DESIGN

The Area 7 MAU GWET system has been designed to address the objectives described 
previously in ddsrepoit Groundwater extraction will be performed using two MAU 
groundwater extraction wdls. 7EX-3MA and TEX-MIA, and the existing UAU 
groundwater extraction well, 7EX-1UA. The m^or componous of the GWET system 
include submersible water pumps, well head equ^mieiit, piling from the well he^ to 
the treatmem plant, an equalization tank, a UV/Ox reactor, a low-profile air stripper, 
vapor-phase GAC, and a treated groundwater disdiaige system. Appunenam equipmem 
such as valves, sampling ports, and instnimmitation will also be installed on the systmn. 
Figure 2 shows the locations of the groundwater extraction wells, extraction and 
discharge system p^ routing, and treatment plam. A conceptual process ilhistration is 
shown on Rgure 8. A ooncqitual treatment plant plan and elevation view are shown on 
Figure 9. General Plans for the Area 7 MAU (jWET system are iiKducted In Appendix 
I. A brief narrative of the mqjor components is included in the following sections.
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~ 9.1 Groundwater Extraction Wells
OiOimdwatM-eaiaction wdl 7EX-3MA is located t (lately SSOIeet soudi of Aiea
7 on die east side of tbe paildiig lot of Scottsdale Stadium. Gtoundwater extraction well 
7EX-4MA b located qiproximately 1,150 feet south of Area 7 on the northwest cotiKr 
of Angus Drive and Miller Road. Groundwater extraction well 7EX-lUAb located 
near the southwest corner of Area 7 Immediately east of the treatment plant.

9.1.1 Pumps and Risers

Submersible groundwater extracliou pumps will be installed in each groundwater 
extraction well. The following table summarizes the gulddines used for the design of 
the submersible purrqis.

Groundwater Extraction Pump Design Ouideiiites

Wdl
lnt0VBl

Avenge
FlowRaie

tepm)

Deii^ 
Flow Bare

(8Pm)

WaiBi
Level

WaUT
Level 

(ft. bw)

Pnap
litTnlpe

(ft. bat)

Wen
Head

Ptenure 
(ft. W.Q

Est.
Motor
Size
(bp)

7EX-3MA lffr-348 200 225 160 225 275 35 25

7EX.4MA 190-289 100 125 165 195 245 45 15

7EX-1UA 130-150 35 35 140 141 145 15 3

The pump motors for 7EX-3MA and 7EX-4MA will be driven by variable frequency 
drives to itmhitaln consistent groundwater drawdown in each well pnd reduce costs by 
eliminating the need to choke the pump to reach a desired flow rate.

Due to the distance of well 7EX-4MA fitom the treatmem plant, a large dbrnaer power 
comluctor would be necessary to deliver die required power to tbepunq) motor. To 
mlnitniK excessive costs for conducton and conduits, a sqnrate electrical service 
entiarme will be provided for the drive at well 7EX-4MA. The drive will be housed in 
an above ground locking NEMA-4 electrica] panel located irear die well. The existing 
submersible pump in 7EX-1UA b included m die above table for conqileteness.

The rbos for wdb 7EX*3MA and 7EX-4MA will be 3-inch- diameter semi-rigid hose 
or steel p^. The rber for the exbtiiig punqi in well 7EX-1UA b Z-inch-diameter steel 
pipe.

9.1.2 Well Head Equipment and Piping

Each well head assendily will include a local pressure indicator, a check valve, and a 
manual shut-off valve. The nominal pipe size for each MAU well head assembly b 3- 
inch-diameter steel and 2-inch-dbmeter PVC 40 for the exbting UAU well head. Each
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well head assembly will be installed inside a tia£Bo-nted oonoete vault fbish-motmted 
Opbis 1 indO to disturbance to die well head and accumulation of surface
water nm-off.

Water extracted from each well will be transported to the treatment plant in separate 
p^. The header pipes from wdls 7EX-3MA and 7EX-4MA will be 4-incb- diameter 
SDR 17 U|^i-densi9 polyethylene (HDPE) p^. The header piping^rom 7EX-1UA 
will be 2-incb-diaineter SDR 17 HDPE p^. HDPE p^ing was selected for its 
durabili^, strength, ease of installation.

The header piping frmn well 7EX-3MA will be routed east to the alley, Oei directly 
north to die treatment plant. The header piping from well 7EX-4MA will be routed 
from the well east to Miller Road, north slong Miller Road, then west to the treatment 
plant through tte alley on the south side of Area 7. The header p^ing from well 7EX- 
lUA will be conveniently rerouted widiin the treatmem plant compound.

The trench for the p^ routed in Miller Road will be located on the west side of the 
street as dose as practicabte to dm curb to miniiiriie distuibanoe to ttaffic during 
installation and maintenance.

Junction boxes will be located an>toxifflaiely every 500 feet to provide access to dm 
pipes for clean-out and punqi-ouL Upon installation, the header pipes wOl be pressure 
tested up to 100 psi for a miiumum of two hours to verify tightness.

9.2 Groundwater T reatment System

The groundwater treatment system will ctmsist of an equalizadmi tank, transfer pump. 
UV/Ox reactor, chemical scale inhibitor pie-treatment iqjection system, a low profile 
air strqpper widi integral sump, an air blOTvr, a second transfer pump, and disdiarge 
system. A process and imtnmmntation dJagram is presented in figures PI-01, PI-02, 
and PI-03 in Appendix J.

9.2.1 Groundwater Treatment System Equipment

A brief descrqitkm of the ma|or equ^nnent used in dm treatment system is listed bdow 
and is leferenoed on the Process and insotutnentation Diagram.
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MqlOT Equipment

Tag Eqoipmcnt
Type

P-lUA Submeirible Pnnq> WeUTEX-IUA
P-3MA - WeU7EX-3MA —
P-4MA Submeirible Pumn WCI17EX-4MA
T-1 Tank Process tank used as sntse tesetvoiT fer startup and recycle
P-9 .^mwn Ptwitn Hoasekeenbur tnnnp
P-1 Process Pnnn> Pomn water &om T-1 throntb UV Ox and into S-3
FV-1 How Valve Snn off ID wtrowii ihsimns T-1
P-1182 briectian Pomp hiect H202 inio stoundwater process
UV-1 UV Oxidation PrimuTy trcatmiu of C&lvin

Tedmologies Model 30 - 2
T-3 Tank SffiZ&SC of
P-11 Tt^^eet pplvtAnoihatP trim grpiinrfuBit^r pyoffip; ,
PCV-11 Ptessue CdUIOl 

VaWe
Bryiliiw; flnur nf ctii»iii4i-al cral> iniaiifnT

S-3 Air Stripper SecQodary ttMiiHMU of groozulwBtBr; Nortficast
Eovlrannatai Shallow Ttav Model 41241

B-3 Process Blower
CA-1&2 Vepor-Pbase GAC 

Adsozben
Tanporaiytreatmatt of S-3 and SVE off-gas

AT-6 Analysu

P-2 pnttrp Pomp water fiom S-3 SUDD to dischange or recycle to T-1
PV-6A FlowVaKe SyfisB recycle
PV-6B FlowValve IMschsiBc to hriwtdijm
PV-6C Flow Valve Discharge to sanilarv sewer

The UV/Qx reactor wiU consist of two 30-ldlowatt leactois in series manufiictured by 
CCOT. The UV/Ox reactor is intended to reduce tte concenoatlons of VOCs in the 
process wateriq) to approximately 90 percent The vodor specificalions for die UV/Ox 
reactor are included in Ai^endix P. The UV/Qx system also includes a hydrogen 
peroxide stora^ and ir^cction system. Hydrogen peroxide system includes a skid- 
mounted iijection system widi a meteriitg punqi and qipurteant control and safety 
equqnncnt The double-contained peroxide storage system includes an approximately 
1,000- to 2,000-gallon cross link HOPE tank provided by the UV/Ox ve^r. The 
storage tank may be reduced in size at a later date as the volume of peroxide required to 
treat die water decreases with decreasing VOC concemtations.

The UV/Ox syston will be fitted with recycle and bypass loops. The recycle loop will 
primarily be used during start-q> and system performance testing. Use of the recycle 
loop will provide added protection against exceedances of effluent discharge Umits and 
more flexible control of the treatment system. The UV/Ox bypass loop may be used
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while tbe system is processing water with VOC concattrations in the range appropriate 
for ittar complete removal by the air stiin)er.

A pre-filnaliffli systmn to remove silt from the extracted gromulwater'was considered 
The CCOT UV/Qx study used unfiltcred water, t«*ich did not appear to cause 
problems with the treatability effectiveness. Additkmally, the UAU air- 
stiippme system treats unfiteied groundwater widi satisfactory results. The system is 
designed, however, to accommodate installation of a multiniedia filtration system if 
excessive sediment is produced which reduces the effectiveness of the treatmem system.

The water pre-treatment system will include an h^ection system to add a polyphosphate 
chonical scale inhibitor to the partially treated water to ttunmnze caldum catbonate 
scale build-iq> on die air stripper internals. The polyphosphate scale inhibitor will be a 
non-toxic food grade polymm. Prelirmnary estimates indicate that approximately 5 ppm 
or 2 gallons per day under normal rqterating conditions will be required to reduce the 

potential of the groundwater. The conqionents of tbe water pre-treatment system 
mrfiiftg a 100-gallon digimrat Storage ranir or 55-gaHon drums, metering pump, 
pressure control valve, and an in-line static mixer. The iigection system will be fitted 
with a pressure relief valve and pqnng that will return the chemical to the storage tank 
If the process line is over pressur^ or plugged.

The air stripper will be a four-tray ShaUow Tray Model 41241, tnanufaemred by North 
East Environmental Products. The manu&cturer’s speciflcatioiis are in
^tpendix O. The air strqiper system will include a blower capable of providing up to 
2,400 efim witfa40 inches W.C. pressure, a SOO-gaUon suitq>. and a disdiarge pump.

The air str^r off-gas will be treated using vapor-{diase GAC until ctmcentiadons of 
VOCs in ti» off-gas decrease to less tiian 1.49 pou^ per day, which is consistent with 
state and national risk-based standanb. Tbe tenqmrary GAC system will consist of two 
radial flow GAC adsotbeis piped in series. The radial flow design allows higher vapor 
flows with less pressure dre^ across the bed than typical packed-bed adsorbers. Each 
acborber consists of a radial flow element which is housed inside an air-tight cabinet. 
The element is a steel stnicniie wltii two ooncmtBlc screened flinders. The GAC is 
placed in the annular space between the screened cylinders. The process vapor enters 
the adsorber through a pon located on top of the cabinet and the inner screen. The 
process vapor then passes dirough the GAC where the VCK^s are removed. The GAC 
adsorbers will be Nixtox N-3000, mamifarmred by Tigg Coiporation. Each adsoiber 
contains 1,600 pounds of GAC and is capable oftreaiing up to 3,000 cfinwitii less than 
5 inches W.C. pressure drop aooss the bed. The manufocnuer’s literature is provided 
in i^ipendix K.

If SVE is re-initiated a Area 7, the extracted soil-vapor from the existing SVE system 
will be processed through tiie new GAC system.

Due to the temporary nature of the v^r-pliase GAC, no specific relative humidity 
adjustment equipmem will be installed. The air stiipper manufacturer indicated that the 
typical relative humidity of the off-gas is approximately W percent. The pressure 
increase across the w stripper blower will provide an adiabatic temperature increase of
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approximately 22*^. Awmiring an averaecintettengerature of 60*F and relative 
lunni^ of 80 peroent, the outlet conditions will be 82*F and 40 pocent, respectively. 
Additional heated v^r can be provided by use of the positive displaeenKst SVE 
blowers. The ducting between the air stripper blower and the QAC adsorbers will be 
adequatdy to mamtain die temperature in die v^por stream.

VOC concentraiions in the off-gas will be monitored between the tempoii^ GAC 
adsorbeis to detect VOC breakthrough and iniriatB ^ system shutdown so the primary 
GAC can be serviced.

Thevqmrwillbedisdiaigeddirou^a U>inch-dlameter discharge stack approxunately 
16 feet above grade.

9^^ Trealinatt Plant

The groundwater treatmem plant will be located in a space approximately 56 fern by 75 
feet In the southeast oonmr of Area 7. The UV/Ox, air strqiper, and peroxide and scale 
inhibitDT hgection systems will be boused inside a pre-£abricated metal building. The 
treatment system motor control center <MCC), and Hmnan/Machine Interface (HMI) 
will be installed into a control room inside the pre-fabrlcated mmal building. The 
planned building will be approximately 32 feet by 48 feet, and erected on a concrete 
foundation. A six-inch high wall will surromid the for peroxide «*nwt«iiwnpBt
The concime foundation will be coated with an ingiermeabte epoxy coating to seal the 
floor.

The equalization tank and GAC adsoibers will be located outside the building on the 
north sl<te of the treatment plant area. The treatment ptent area will be repaved as 
necessary to provide adequate foundations for the equipmem and smooth surfaces for 
vehicle and foot traffic.

The treatment plant will be surrounded by a block wall for security. The ttMign and 
color of the blo^ wall and buildiiig will be consistent widi the decor of Scottsdale 
Stadium. Access to foe plant will be provided through three steel gates, two located on 
the west wall and one on the south wall.

Due to the q»ce linutations and building placement, UAU well 7EX-2UA will be 
destroyed. Well 7EX-2UA was installed during foe UAU investigation at Area 7 in 
1993 as a monitoring well. UAU monitoring at Area 7 will be conducted using well 
7EX-1UA. Well 7EX-2UA will be destroyed in acooidance with State of Arizona 
specifications.

9.3 Process Control

The groundwater extracdon, SVE and treatment plant, with foe excqttlon of foe UV/Ox 
system, will be controlled by a Siemens/TI 545 PLC. A Siemens 435 PLC is an 
integral part of foe UV/Ox system and will control its operation. Control signals, which 
are required for coordination of foe two PLCs, will be hard-wired between them. Both
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PLCs will be netwDtfced to a PC, whicfa will be used as the opeiBiOT cons^ and HML 
This oossole will be die device tfarott^ the sjrstan is mooitDred and aifjnsaneiiis
are made. The console will suppoit remote monitoxiag and atgustme^ to die system. 
As widi the Area 7 SVE system, TiSoft and Wondetwaiie Imoudi wSQ'be die software 
used for PLC logic pit^iamming and HMI devdppment. reqiecdvely. The HMI will 
suppon logging of selected data such as flows and pressures from each extraction well, 
flow rate and pressure on each plam pump and blower, and critical tqierating 
patameteis of the UV/Ox system, su^ as UV lanqi power and peroxide feed system
OpCTBuOA*

Tieatment system safeguards indude system shutdown in the event of relevant out- of- 
limit process values (high or low liquid levels, excessive tonpetature. Mure of specific 
eq[u4)ment). The remote startup interlocking will regime a safety verification 
(pusbbutttni) by an onsite operator or observer prior to activation of rotatiDg machinery 
orUVlanqis.

9.4 Functional Description of Control Loops

The control system is graphically presented on the Process and inttrimimratinn 
Diagram on figures PI-01, PI-02, and Pl-03 in Appendix J.

9.4.1 T-1 Level Control Loop

The liquid level within T-1 will be monitored and transmitted to the PLC. This 
information will be used to gaerate an output signal which will control the speed of the 
pump. The oontiolalgoiitfam will maintain the liquid level at a pre-determined setpoint 
by &<yuSting pump speed to yftpf^int dcvistiOlL

Level switches for d^ection of excessively high or low levels will initiate a shutdown of 
the recovery and treatment systems.

9.4.2 S-3 Sump Level Control Loop

The Uquid level within the S-3sunq) will be monitored and trammitted to the PLC.
This irfoimation will be used to generate an output signal whidi vvill control the speed 
of the pump The conool algorithm will moinwin tha liquid levd at a pre-detamlned 
seipoim by adjusting the punq> speed to mintmiae setpoint deviation.

Level switches for detection of excessively hi^ or low levels will initiate a shutdown of 
the recovery and treatment systems.

9.43 P-3MA and P-4MA Flow Control Loops

The discharge flow rate from pump P-3MA (and P-4MA) will be monitored and 
transmitted to the PLC. This information will be used to generate an output signal 
wlilcfa will control the speed of the punq>. The control algorithm will maintain the flow
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rate at a prenbcennincd setpoint by atgusting the pmnp speed to 1 
deviation.

s setpoint

Unacceptable flow rate se^int deviation will be delected by die PLC and initiate an 
niariii Of ntntf down the qppitqiriate pump.

9AA B>3 How Control Loops

The discharge flow rate from Blower B-3 will be monitored and transmitted to the 
PLC. This infonnadon will be used to generate an output signal which will contxol the 
qieed of the blower. The control algotidim will maintain flow rate at a pre-detenmned 
setpoint by adjusting the blower speed to minimize setpoint deviation. Blower flow rate 
adjustmem is included to allow compensation for strqiper bead dianges as a result of 
fouUng or caibon addition/removal. Flow rate may also be varied over a narrow range 
as a function of groundwater flow rate.

Unacceptable flow rate se^nint deviation will be detected by die PLC and, initiate an 
alatm or treatment system shutdown.

9.4^ P^ll and P-1182 Injection Control Loops

The idjection rate from pump P-11 (and P-1182) will be drtrpnniBd as a linear function 
of the groundwater process flow rate. Flow transmitter 7 (FQIT-7) will transmit the 
flow rate process variable to the PLC. This information vidn be used to generate an 
output signal which will control the injection rate of the pump.

9.4.6 AT-6 Analysis Transmitter, VOC Detector

The VOC concentration between the two vi^r-pfaase GAC adsoibers will be 
oraitinuously monitored and transmitted to the PLC. VOC concentrations t-rrawting the 
setpoint ^ be detected by die PLC and initiate a system shutdown. The sefpoim will 
initially be set at 5 pans per million by volume.

10.0 OPERATION AND MAINTENANCE

The groundwater tteaunem system will bi id in a manner to effectively lemove
VOCsftomtheuj^MAU groundwater beneath and downgradientftDm Area?. 
O&M activities will include automatic operation and control, periodic site visits for 
momtoring, adjustment of the equqmient operating parameters, collection of san^les, 
and general preventative maintenance.

10.1 Shakedown
After construction of the Area 7 MAU GWET system, shakedown activities will b^ln. 
During shakedown, the equipment and control system will be checked and tested for
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proper opeiBtion. Water wOI be processed in le^de mode during teeing of tbe UV/Ox 
and air-strippcr systems. Upon confinnation dot the UV/Ox and air-stripper systems 
are functioning property, tte groundwater pomps wiU be tested. Continuous flow
through win be required during punqi testi^ and calibration due to fbe limited capacity 
of dte equalization tank. While the system is in oontiimons flowthrough mode, die 
treated water will be discharged to the COS sanitary sewer. Ibe maximum treatnmnt 
system throughput will be at flow rates iq> to 200 gpm until monitoring data indicate 
that ite VOCs in the treated groundwater are widiin die limitations of the NPDES 
permit Samples will be collected flequently uhen discbaige of treated groundwater is 
pkumed dur^ system shakedown. Operation of the pumps during shakedown will be 
intennittent to aOow rime for atSustmeiit of the equipment and controls. Groundwater 
wUl be discharged to die COS sanitary sewer during off-peak hours.

The sanitary sewer connection will likefy be at a manway located east of Area 7 in 
Miller Road. The existing sanitary sewer line at this location is IS inches in diameter.

System shakedown is anticqated to require 30 days to conqilete.

10.2 Start-Up

After sucoessftil completion of shakedown, system start-up will be initiated and the 
treatmem system will operate in oondmious flow-through openditg mode. Initially, the 
groundwater extraction system will be operated at reduced flows startmg at 
^roximatety 200 gpm to emureadequ^VOC reduction prior to disdtarge. The 
process flow rate trill be gradually increased until the oinimuffl extraction rates from 
the three extraction wells are readied. The duration of the system start-tqi period is 
projected to be 30 days.

The treated groundwater is anticipated to be of satisfactory quality to disdiarge to the 
SRP irrigation network in accordance with the NPDESpmi^ requirements. If 
abnormal qpetation or equ^imem malfunctions occur during start-iqi. repairs will be 
marto immedmtely. Upon conqiletion of sudi repairs. nir»iw><i discharge to die sanitary 
sewer may be required while satis&ctory ttcatmem system poformance is 
dononstiated. Discharges to tte sanitary sewer during start-up will be perfomied 
during off-peak houn. Frequent system monitoling will be condncted to expedite die 
petfotmance demonstration and renim the system to normal operation and discharge m 
SRP.

10.3 Routine Operation and Maintenance

Many critical paiametera will be monitored and/or controlled by the HX) ndwoik, and 
regular site visits by a technician will be necessary to maintain effidem GWET. At a 
miniimnn, a tecfanidan will visit the site weekly to petfoim routine maintenance on the 
equipnmnt. If a system alarm occurs or additional work is required at the Site, 
add^onal maintenance wDl be performed on an as-needed basts.
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— 103.1 Rtnitine Operation

Tbe GWET system will agtate 24 houn per day, 7 days per week eaeept for 
sbutdowos to FOtitmo ^^wi^incnflncfr

Duiing nonnal <^>etation, the treated groundwater will be discharged to SRP. If the 
system shu6 down due to an alarm condition, discharge to SRP will itm^iiately 
discontinue and residual untreated or partially treated water in the system will be 
recycled to the influent equalization tant After an alann condition is acknowledged, 
treatment operations Will resume in recycle mode <mtii satisfactory conditioiis are 
achieved, thrai the water will be disdiatged to SRP.

In the event that m^r tqaks are required, limited disctaaige to the sanitary sewer may 
be necessary until moidtoinig data in^nite that die treated groandwater VOC quali^ is 
widiin NPDES permit limitatiotts. Flow-dirDugh toleration of die tiraimwit system and 
sanitary sewer discharge during performance verification will be limitEd to 200 gpm 
during off-peak hours to mininiize loadings on the sarnlaiy sewer system.

103.2 Routine Mainteiunce

The following O&M activities will be routinely conducted at the Site:

• Collect groundwater and vapw samples for tdmmifai analyses

• Inspect gages, valves, and instiunieotadom tnaintain as neoesssiy

• Recalibrate appropriate control equ^nnent as necessary, in accordance with the 
manufacturers’ instructions

• Record locally indicated cqieratiDg parameters

• Inspeo all equipnem inchidiitg pumps, blowers, and tanks; maimniii as necessary

• Inspect genoal condition of the extraction system and treatment plant

a Remove any rubbish or forrign material from die well ii??d vaults and tTBatmmt 
plant

• RcfUl tflC mhihttny feed tanlr

• Refill the peroxide feed tank; peroxide handUng will be performed by a qualified 
chemical distributor

• Service die GAC; spent GAC will be serviced by a qualified contractor
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11.0 TREATMENT SYSTEM MONITORING

A monitoiing progtam will be implemented during dm MAU groundwater remedial 
action to track the progress and effectiveness of VOC mass teducdon in the MAU and 
treatmem of die groundwater. The monitoiing program includes collection of routine 
systeiaopeiattng dhta. groundwater tjuality data, and vapor emissira data. The data .will 
be ooUeoed and maintaiiw-d in accordance with die “Salt River Project Noith Indian 
Bold Wash Sampling and Analysis Plan and Quality Assurance Projea Pian” (SAP and 
QAPP; June 1991) with addenda included m Appendix L of tins rqmrt.

11.1 Shakedown Monitoring

Treated groundwater will be monitored for VOCs ona daily basis while flow-through 
events are conducted to verify that die water discharged to the sanitary sewer is within 
CX)S limitadons. Air stripper t^-gas will be monitored for VOCs during flow-through 
evaus, as neoessaiy to verify proper system toleration. VOC moniioring will be 
conducted from die imiividual groundwater extraction wrib on a weddy basis during

floW'tfalOU^h CVQttS.

11.2 Start-Up Monitoring

For the first two werics, treatment plant influem and effluent V(K; moiutoring win be 
conducted on a daily basis. Influent and effluent wonitonng will be conducted weekly 
until the completion of stan-up. Additional process monitoring may be peifoimed as 
necessaiy to verify pnoier opetadon of specific system components. Individual 
groundmter wells, air sotp^ off-gas, and tempoiaiy GAC system discharge will be 
monitored for VOCs on a we^y basis during statt-up.

11.3 Routine Monltorii^

Tieatmnt plant monitoitng will be performed in accordance widi tte NPDES permit 
requirements. The proposed monitoiing includes monthly plant qmi
effluem nampltng VOCs. If rondne monitoring tndifama that thn tmginrwnt plant 
effluent exends permit limiiations, system atijustnients will be petfoimed as neoessaiy 
and more ftequou VOC monitoiing will be conducted to verify pn^er operation and 
demonstrate that the system is pnfoiming within NPDES limitadons. General minerals 
will be monitored in the treatment plant iirfinmt and nffhient on a quatterly basis. The 
air stripper off-gas and GAC system win be monitored for VOCs on a monthly basis 
usit% a PID. Vttpor samples will be collected on a qu^riy basis from the discbaige 
stack and submitted to a state-ceitified laboiatoiy for VOC analysis.

113.1 Operating Parameters

The foUowing operating parameters wUl be monitored by a technician on site visits 
during operation of tte treatmem system.
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• Individual groundwasr extraction wdl flow rat»

• Equalization fcmfc liquid level

• Treatment plant process flow rate and pressure

• UV/Ox’system lanqt power ~

• Lanq> sleeve w^ operation

• Peroxide storage tank level

• Peroxide iiyection rate

• Scale inUbitor storage tank level

• Scale tnbibitor ii^ection rate

• Air stripper ^ flow rate and pressure

• Liquid levd in air stripper sunqr

• Recycle flow rate, as necessary

• Flow rate to COS sanitary sewer

• Flow rate to SRP irrigation network 

113:2 Data Logging

Tire control system will support routine logging of treatment plam operating 
parameteis. At a minimum, the following operating parameters will be togged by the 
conqruter system

• FT-3MA, flow rate from well 7EX-3MA

• FT*4MA, flow rate from well 7EX-4MA

• FT-lUA, flow rate from well 7EX-1UA

• FT-B3, flow rate from air stripper blower

• FT-6, system process flow rate

• EI-3MA, power usage of pump in well 7EX-3MA
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• EI-4MA, power usage of pump in wdl 7EX-4MA

• EI-lUA, power usage of pump in 7EX-1UA 

113.3 Remote Access

Remote access to the local RC and HMI will be acconqilished using a t^hone 
modem. The system will allow a remote party to view current operating parameters and 
status and download togged <hita for future use.

11.4 Area 7 MAU Response Action Performance

As discussed in Section 6.1.3, the modeling approach was intended to esthnate lyqier 
MAU capture ftom wells 7EX-3MA and 7EX-4MA in a general way. Attual 
performance of the proposed GWET system will be monitored using the existing upper 
MAU mcmitoriiig network. Water levels and VOC concentrations will be monitored 
peiiodicaliy in accordaiux with the OU-I monitoring program. That data wall be 
evaluated to assess the performance of the Area 7 MAU GWET system. Peiformance 
of the Area 7 MAU GWET system will be evaluated widi respect to stated objective 
on a 6-monih basis in accordance with the existing MAU aanhoriag program.

11.5 Laboratory Analyses

Groundwater samples for VOC analyses win be analyzed by EPA Method 8010 in 
accordance witii the NPDESpenniL Vapor sanqtles win be collected in 6-liter Summa 
canistns and analyzed by EPA Metiiod T014.

Groundwater treatmoit system influent and effluent sampling procedures and analyses 
will be conducted in accordance with the SAPand QAPP with addenda included in 
Appendix L of tiiis lepon.

11.6 Reporting

Upon completion of stait-^, an installation r^it will be prepared. The installation 
rqntt will include a summaiy of the system design, installation, control systems, start- 
iq> monitoring data, and O&M procedures. The installation report will be sulanitted to 
^A wititin 90 days after successful completion of system start-up.

Data and response action performance evaluation rqmrts will be prepared on a semi
annual basis. The rqwrts will include a descr^tton of the exnaction and treatment 
system, summaiy of O&M procedures, and tabulation and discussion of tiie O&M data. 
The semi-annual data evahi^n will be based on the calendar year and will be 
submitted to EPA within 90 days of the end of each operating period.
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11.7 Health and Safety

A Health and Safety Plan has beat prqpaied for use during unpteuKuiation.af the Area 
7 MAU response action. All activities conducted at die Site associated widi 
construction, stait-4ip, operation, and monhoiing will he in accordance with ^licable 
Occupatio!^ Safety and Health Administration (OSHA) regulations, Ti^29 Code of 
Federal Regulations (CFR) 1910.120 and other applicable federal, state, and local laws, 
regulations, and statutes. The Health and Safety Plan is provided in Appendix M.

12.0 ESTIMATED SCHEDULE

Figure 10 presents a general schedule for inqilementation of the Area 7 MAU response 
action. In sunnnaiy. field construction activities aie planned to begin in June 1997 and 
be completed by the end of August 1997. System shakedown is planned to be conducted 
during Septeniber 1997 with system start-up conpleted by the end of October 1997. 
Routice operation is planned to begin in November 1997. EPA will be nottfied prior to 
oommencement of tlm following field activities: field construction and plant insrallation, 
system start-up, and system routine operation.
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City of Scottsdale Contract No. 1998-006-COS-A2

Table 1

Analysis Results fOr Groundwater Samples Collected From WeOs TEX-SfilA and 7EX-4MA 
During VUell Development and Aquiter>Test8

Wen ID

f^uondwatar
Extracted
Canons) Sample Date

Triddoroelhaie
(TCE5

7EX-3MA

mwmmm^m

Aquif^Test

13,080 1/12/96 7.40
20.350 1/12/96 6.00
34,160 1/12/96 8.10
54,600 1/12/96 * ‘7.40
75,150 1/12/96 2.40
96,060 1/12/96 7.50

115,900 1/12/96 6.00
136,120 mim 7.90

7EX-4MA

1 n/d»6
Aquifer Test 14415 12A1/96 6.40

^mmmmmm r • :
juiim: - M ' .V

■■ iPlM
:a::>S:0;60v^^;.-

Notes: Sanq>Ies tested by EPA Mediod 601 for Halogenated Oiganic Cotqpounds. 
Concentrations rqioited in ppm.

*PCE was detected in tbte sample at a concentration of 0.016 ppm.

QA/QC: DRS
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City of Scottsdale Contract No. 1998-006-COS-A2

Tobte2

Analyste Results fttr Soil Samples Collected Fnrni Well 7EX-3MA

Sample Depth
Sample Daite

Organic Componnds 
EPAMediodSOlO 

Tncbloroetheae (TCE)
Aramalic Compotmds 

EPAM^hodSfOO
147.0 12/19/95 <0.10 ND
200.S 12/20/95 0.44 ND
230.0 12/20/95 0.19 ND
250.0 12/20/95 0.40 ND
270.5 12/20/95 0.21 ND _
290.0 12/20/95 <0.10 ND
310.5 12/21/95 <0.10 ND
330.0 12/21/95 <0.10 . ND
355.0 12/21/95 0.18 ND

Notes; All concentzations repotted in mniigmma per kilogram (mg/kg).
Repoiting only compounds detected above laboratory detection limits. 
<0.10 = laboiaiDiy detection limit for TCE.
ND = no con^tounds detected above laboratoiy detection limit

QA/QC: DRS
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City of Scottsdale Contract No. 1998-006-COS-A2

Tables

Analysis Resutls for ^utProbe Qioundwaier Samples 
Coliected From Wells 7EX-3MA and 7EX-4MA

Wen ID
Depth

(feetbgs)
Sample

Date

Hsiogmated Ors8nlc
EPA Method 601 

Tiidiloioetfaene (TCE)
Aromatic Organic r*«iiT|wum<te 

EPA M^hod6Q2

7EX-3MA

147.0 12/19/95 1.60 ND
147.0* 12/19/95 1.50 ND
230.0 12/20/95 2.00 ND
250.0 12/20/95 2.50 ND
290.0 12/20/95 0.430 ND
350.0 12/21/95 0.560 ND

7EX-4MA
220** 10/26/95 13.00 NA
253 10/26/95 0.17 NA
370 10/27/95 0.0015 NA

Notes: All conccotEBtioiis repotted in ppm.
Repoiting only ctanpounds daected above laboratory detection liniits. 
TEX^MA analyzed for TCE. PCE, and TCA only.
ND = no compounds detected above laboratory detection limit.
NA = not anafyzed.

* Diqilicate sample
** PCE in rtiit «aTnpl>> at 8 f/wr^iilnitinn of 0.025 ppm

QA/QC: DRS
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Table 4

Physical Test Reautts for Soil Samples 
Collected From Well 7EX-3MA

> "0 S Q) 
ST'S mo ™ X 
3̂ -P- cr

is;

Sample
Dej^

(Itbgs)
Sample

Date

EITIecthe Vertical 
Water Femie^illlty 

(mlllldarcy)

Bfltecthe Vertical 
Hydraulic Ccndu^hy (emfs)

Spedflc
Gravity
igtaa*)

BuK
Doisily
(g/cm*)

EXTecfive
Porodty

Atterbcre Lfanils
n PL LL

Grain Size Classl 
Ocatlon (median 

Wentworth Scale uses
40 0.164 1.61 E-07 2.54 1.45 42.00 23 24 47 0.025 CL with sand

180 1.02 l.OI E-06 2.61 1.40 45.7 28 27 55 0.019 CHndthsand
220 1.18 1.16 E^ 2.64 1.47 43.7 19 2 40 0.035 CL sandy
310 1.02 1.00 E-06 2.57 1.36 46.4 16 22 38 0.032 CL sandy

Notes; g/cm> = grams per cubic centimeter 
PI = Plasticity Index 
PL = Plastic Limit 
LL = Liquid Limit

QA/QC: DRS
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City of Scottsdale Contract No. 1998-006-COS-A2

Tables

General Chemistry Analysts for Groundwater Samples 
Collected Fram well 7EX-4MA

Sample
ID

Analytical Parameter Analysts
Midhod Result Units

Biochemical Oxygen Demand 4QS.1 <1 ppm
Nitrogen, Ammonia 350.2 <0J ppm
Nitrogen, Kiddahl 351.3 <0.1 pfm
Nitrogen, Nitrate 353.3 9.8 ppm
O-Phosphate 365.3 <0.1 ppm
Tbcbidi^ 180.1 29.0 NTU
Conductivity 120.1 1544 ps/cm
Calcium 200.7 75 ppm
Copper 200.7 <0.020 ppm
Iron 201.7 1.1 ppm
Magnesium 200.7 47 ppm

D-7EX-B Manganese 200.7 0.26 ppm
Potassium 200.7 SS ppm
Sodium 200.7 240 ppm
Zinc 200.7 0.58 ppm
Alkalinity 2320B 228 ppm

410.4 21 ppm
Chloride SM4SOOCLB 291 ppm
pH 150.1 7.63 s.u.
Suliate 300.0 190 ppm
Total Dissolved SoUds 160.1 750 ppm
Suspended Solids 160.2 10 ppm
Hardness 200.7 380 ppm

D-7EX-C Total Organic Carbon 415.2 13 H>m

Notes: <: designates laboratory detection limit
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O)
Ca)

T--,e

Sunnnary of MAU AquWerTeslResufls for Area 7

iS
I'Sg
3- -vl ^
3 <n O’li>
uS

TestWdl
Otecrvatkm

Wen
RaiBnsfR)

(ftet)

Screen
mterval

(Kretbgs) AnalysbMeilitNl m(n</adn) (ftVdaiy)
Storatlrl^

<8)

Hydraidlc
CombicCMty
(K)(feel/daM

7EX-3MA — 0.25 180-350 Theis(1935> 0.30 427 0,0332 2.2
CH2MHILL 350 160-185 Thets (1935) 1.45 2,088 0.0029 11.0

D2MA 330 195-248 Ttefa(1935) 1.67 2,406 o.ra32 12.7
Wl-MA 1700 240-290 Thds(1935) 1.19 1,706 0.0i»2 9.0
Wl-MA 1250 2S0-290 Thds(1935) 1.01 1,460 o.otm 7.7
Wl-MA 1700 240-290 Cooper (1946) 1.34 1,932 0.0001 10.2
Wl-MA 1250 250-290 Coi^(1946) 1.09 1,574 0.0002 8.3

7EX-4MA — 0.25 190-300 Th^(193S) 0.81 1,160 0.0265 6.1
W2-MA 471 250-290 Thels (1935) 0.87 U47 0.(X)00 6.6

Average Values 1.08 1,556 0,01

Notes; Radius » radhis from pumping well 
ft = feet 
min ^ minute
K 3= assumed 190-feet thick aquifer wall

Thels, C.J., 1935. The telatioiuh^) between the lowering of the pleeometrlc surface and the duration of disdtatge bf a well using 
groundwater storage. Am. Geqihys. Union Ttans., voi. 16, jpp. 519-524.

Cooper, H.H. and C.E. Jacobs, 1946. A generalized gta]4iicai method for evaiuadng fonnatlons constants and summariziitg well field 
history. Am. Geophys. Union Trans., voi. 27, pp. 526-534.
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City of Scottsdale Contract No. 1998-006-COS-A2

FIGURES
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City of Scottsdale Contract No. 1998-006-COS-A2
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City of Scottsdale Contract No. 1998-006-COS-A2
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City of Scottsdale Contract No. 1998-006-COS-A2

« 'OSO

2.'. 37 o Mean Error
3.74^ = Mean Absolute Error
4.S0S = Root Mean Souare Error

2AL’3=AT;Cn RHSiCCALS FCn GROCKD^A';-E= El-EVi~CNS
~HE JF.^E.F CC^OSEE ■« =

L8¥in5*Frlc-ks*BsG3r. -;c--e 0
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City of Scottsdale Contract No. 1998-006-COS-A2
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APPENDICES
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City of Scottsdale Contract No. 1998-006-COS-A2

APPENDIX A

DATA FROM SVE AND UAU GROUNDWATER SYSTEMS
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CO

s

> "0 ■S. 0)
mo ™ ><

3- <0 ?

VOC Coif^'Titretlons 
SoD-VaporExtnwv heU |7-SVe-1A1) 

North Mian Bend Waat! ■ Area 7 
LF 1683.97-007

Date 1,1 da- CMoro- Ethyl- Total
Location Sampled DCE 1.2 OCE foim Benzene Toluene Xylenes TCE PCE

1A1 27-JUI-94 6.0 1.4 _ _ 3601 8.2
1A1 04-AUO-94 - 11.0 - ~ - 240 2.6
1A1 11-Aug-94 - 7.B - - ~ - -- 160 2.8
1A1 duplleate 11-Aug-94 - 7.4 - - - - - 140 2.5
1A1 ie-Aug-94 - 6.2 - ~ - - 140 3.1
1A1 29-Sap-94 - 1.9 - - 0.93 - 0.33 120 1.7
1A1 29-Oct-94 - 1.6 - - « - - 83 1.4
1A1 <Al 07-OSC-94 1.6 - - - - - 120 1.3
1A1 in repllcste 07-Oeo-94 - 1.3 - - " - 100 1.2
1A1 06-Jan-96 1.7 - - - - - 90 1.6
1A1 09-Feb4S - 0.88 - - - - 44 1.2
1A1 14-Mar-96 - 0.88 - - - - 36 0.74
1A1 04-Apr-85 - 0.63 - - - - 36 0.82
1A1 05-Maiy-96 0.88 - - - - 43 0.60

m18-Aug-96 0.46 - -- - mmum1A1 duplieate 18-Aug-98 - 0.60 - - - 87 1.2
1A1 31-Aug-96 - 1.1 ~ - - - - 66 0.68
1A1 13-8^96 - 0.38 0.03B » - - 9.6 0.28
1A1 dupHeete 13-8sp-96 - 0.36 0.041 - - - - 10 0.30
1A1 12-Oct-96 « 0.44 - - " - 29 0.67
1A1 16-Jan-98 0.12 0.019 .. — - - 4.6 0.20
1A1 29-Mar-Se - 0.22 - - - - 22 0.39
1A1 09-Jul-9e — 0.23 - - - .. 18 1 0.28
1A1 replicate 09-Jul-9e - 0.18 - - - 14 ' 0.24
1A1 01-0ct-9e - 0,24 - - - - 16 0.26
1A1 replk»te 01-Oct-96 — 0.23 — •• •• •• •• 16 0.23

- Sample was reported below laboratory dstoctloii limits.
Concentratlona oxpreaaad In parte per million by volume.
RspHeate Indleatas two samplas eoHacted and analyzed for field QA/QC.
Duplicate Indicates dupScate analyelB on e particiilar sample for lab QA/QC.
I I data presented represents repReata sampis results for samples coOseted by EPA.
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CO

I
VOC Concwntratlam 

SoO-Vaper Extrant flfen C7-SVE-1B11 
North l/iOm Berta iMsh ■ Area 7 

LF 1683.97-007

> "0
03 
O 
3-

3
(D 
3

CD m 
<D 3- 
N> or 
O ^

z>to
cn

Date 1,1 Chloro- Ethyl- Total
Location Sampted DCE 1.2 DCE form Benzene Toluene Xvlenea TCE PCE

1B1 (A) 27-JUI-94 _ _ 1,600 > 29.0
1B1 |B| repHoata 27-JU1-94 - - - - - - 1,600 30.0
1B1 04-AUO-94 - 6.0 - - - -- - 960 8.3
1B1 tl-Aus-94 - 2.7 - - - - - 660 8.9
1B1 18-Aug-94 - - - - - “ 610 11.0
1B1 29-Sep-94 - 0.90 - - 2.9 - 1.8 410 3.8
1B1 29-Oot-84 - .. - - - - 260 2.6
1B1 07-DSO-94 - - - - - - 240 2.6
1B1 08-Jan-SB - - - - - - 140 1.4
1B1 09-Feb-96 « - « .. - - 67 1.0
1B1 14-Mar-9E - - - - - - 65 0.61
1B1 dupHeste 14-Msr-96 - - - - - - 48 0.68
1B1 04-Apr-95 - - 0.059 - - - - 36 0.46
1B1 duplicate 04.Apr-95 - - 0.088 - - - 35 0.61
1B1 06-May96 - - 0.059 BB9HI UgHII - 37 0.47

18-Aug-96 - - - - - 81 0.60
1B1 lA) 31-Aug-96 - - - - - 47 0.48
1B1 IBI repScate 31-AUB-86 - - - - - - - 66 0.80
1B1 lA) 13-8ep-9E “ - - - - 33 0.37
1B1 (B) replicate 13-Sep-96 “ - - *• - « - 35 0.41
1B1 12-Oct-85 — 0.10 - - - 29 0.42
1BHA) 16-Jan-98 - - 0.16 -

” - 20 0.23
1B1 IB] repflcate ie-Jan-96 - - 0.11 - - - 20 0.24
1B1 29-Ma^98 - - 0.14 - - 16 1 0.18
1B1 09-Jul-9e - - 0.11 - - - 11 0.16
1B1 01-Oct-86 — — 0.093 “* to 0.13

- Sample was reported below laboratory detection llmlta.
Cortcemratlons expressed In parts per million by volume.
Replicate indicates two semplas collected and analyzed for field QA/QC.
DupScate Indicates duplicate analysis on a panleulm sample for lab QA/QC.
I ) data presented represents replicate aainple results for eamplea collected by EPA.
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VOC Concentrations 
8ofl>Vaporextrac« VeO (7-SVE-1B2) 

North Mlm Batu ^sh -Aim 7 
LF 1683.97-007

> "O
& 05

nno ™ ><
3- <0 3-
3 « CT

W S

Location
Date 1,1

DCE
ds-

1.2 DCE
Chlore-

form Benzene Tobisne
Ethyl-
Benzene

Total
Xylenes TCE PCE

1B2 27-JUI-S4 14.0 _ „ 960 (769) 11.0
1B2 04-AUS-94 - - - - - - 260 1.9
1B2 11-Aug-94 - 2.0 - - - 210 -1B2 18-Aug-94 - 1.6 - •• - -• - 170 3.0
1B2 29-Sep-94 - 0.66 - - 2.1 - 0.68 160 1.4
1B2 29-Oct-94 - 0.31 - - - 69 0.83
1B2 dimileate 29-Oet-94 - 0.37 - - - " - 86 0.98
1B2 07-DSC-94 1.2 - - - - 160 1.4
182 lA) 08^fan-96 - 0.31 - - " - 62 0.69
182 (A) dupBcate 06-Jan-96 - 0.19 - - 60 0.67
1B2 (B| replicate 06-Jan-95 0.33 -- •• - “ 66 0.67
1B2 09-Feb-9B - - - -- «

“

- 31 0.43
182 lA) 14-Ma^96 - - - " -• - 26 0.26
182 (8) repileate 14-Ma^96 - - - 22 0.21
182 (A) 04-Ap^96 - - - 20 0.20
182 IB) replicate 04-Apr-9B - - - •• 19 0.20
182 06-May-96 - 0.27 0.16 - ~ mamm 0.60

rsmmmmm.192 18-Aug-96 ngm - - - - - - 36 0.26
182 31-Aug-86 - 0.32 - - - •" 33 0.21
182 13-SSP-96 - 0.86 - - - -• 38 0.21
182 12-Oet-96 - 0.86 0.14 - -- - - 43 0.27
182 16-Jan-98 - 1.2 0.18 - - - - 41 0.14
182 29-MW-66 - 0.77 0.16 - - 26 0.12
182 OB-Jul-96 - 0.79 0.11 - - - 26 1 0.12
182 01-Oet-98 - 0.74 0.091 - - 19 0.093

- Sampla was repoitad below laborstory datectien IMta.
ConcentratlonB expressed In puts per mWon by volume.
Replicate Indteates two samplea eoUeeted and analyzed for field QA/QC.
Duplicate Indicates duplicate analysis on a particular sample for lab QA/QC.
I I data presented represents rapaeate sample results for samplea colteetsd by EPA.
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I
VOC Conoentiatlons 

8oB-Vaper Ext pn WaD I7-SVE-2A1) 
North Indian-Jnd Wash-Area 7 

LF 16B3.97-007

ST'S m
O ™ X 
3- <D 3-
g CTli>

Date
Location

1.1
OCE

Cl8>
i.apcE

Chloro*
fom Benzene

2A1
2A1 duplicate 
2A1 lA)
2A1 IB) replicate
2A1
2A1
2A1
2A1
2A1
2A1
2A1
2A1
2A1
2A1
2A1 dupileate
ffiltiliS

27.JUI-94
27-JUI-94
04^-B4
04^g-94
11-Aug-B4
IB-Aug-94
29-Sep>94
29-Oct-B4
07-Dee-94
05<Jen-8B
09-Feb-B6
14-Mar-BS
04.Apr-96
0S44ay-9B
0B-May-9B

0.0039

0.066
0.066
0.064
0.061
0.060
0.047
0.046
0.042
0.026
0.019
0.016
0.016
0.016

0.0060

0.002
0.001
0.001
0.002.
0.002

0.0039

0.0010

0.0020 
0.0011 
0.0011

Toluene
Ethyl-
Benzene

Total
Xylenes TCE PCE

_ „ .. , 21 0.63
- - 21 0.66
- - 12 0.20

- ~ - 13 0.22
- - - 13 0.47
- - - 8.9 0.36

0.0050 - « 3.0 0.11
- -- - 1.6 0.07
- - - 1.7 0.08
- - 1.1 0.069

0.0026 - 0.0014 0.24 0.028
- - - 0.21 0.017

0.0040 - 0.0020 0.18 0.014
0.0016 - - 0.14 0.010
0.0014 - 0.14 0.00921 1

2A1 ia-Aug-96 - 0.036 - - mumiiiiii -- mumnni 0.062
2A1 31-AUB-96 - 0.016 0.0029 0.0079 0.0038 - 0.0016 0.31 0.016
2A1 13-8ep-B6 - 0.016 0.0038 0.0010 - 0.17 0.010
2A1 12-Oet-96 - 0.010 0.0061 -- 0.0020 - 0.0010 0.087 0.0084
2A1 16-Jan-86 0.012 - - - - - 0.073 0.0066
2A1 lAJ 2B-Mar-9e - 0.0017 0.0012 - - - - 0.038 0.0034
2A1 lAI duprieste 294Mar-86 - 0.0019 0.0013 - “

- 0.040 0.0035
2A1 IB) repOeate 2944ar-96 - - - - - - - 0.0068 —2A1 09-JUI-86 - - 0.0017 0.0028 - - 10.048 . 0.<»67
2A1 01-Oct-96 - - " - - 0.053 0.0086

- Sample wes reported below laboratory detection llmite.
Concentratlona expressed bi parts per million by volume.
RspOeate todteates two samples ooRscted and analyzed (or field QA/OC.
Duplicate indleates duplicate anaiyels on a particular sample for lab QA/QC.
I ) data presented represents replicate sample results for samplee coHectsd by EPA.
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VOC Coneentratlons 
Son-Vapor Exi ^ Well (7-SVE-2B1) 

North Mlm uond WbsA - Area 7 
LF 1683.97-007

Location
Date

Samplad
lei

DCE
cia-

1,2 DCE
2B1 27-JUI-94 « -
2B1 04-Aug-84 1.4 1.6
2B1 11-Aug-94 - 0.61
2B1 18-AUB-94 - "
2B1 (A| 29-Sep-94 0.28 0.20
2B1 (B) repDcate 29-SSP-94 0.66 0.36
2B1 <A) 294)et-94 -
2B1 (B1 repDcate 294}et-84 - -2B1 07-Dee-94 -

“

2B1 06-Jan-96 - -
2B1 (A| 09-Fab-9B ~ -
2B1 (Bl replicate 09-Feb-B6 -2B1 14-Mar-96 - 0.11
2B1 04-Apr-9B - -
2B1 06-May-9B “ HBBHI

Chloro-
(onn

0.21

EthyF Total 
Beniane Toluene Baigane Xylanes

1.8
1.3

0.33
0.3

1.27
1.08

0.081

2S1 18-AUB-96 ", - -
“

- - -
281 31-AUB-96 - - - - —
281 13-SSP-96 “ 0.090 “ " - -
281 12-061-96 « 0.089 0.088 -

“ "
2B1 16-Jan-96 - 0.086 0.068 - -- -
281 29-Mar-98 - 0.077 0.089 “ -• « -
281 dupUcate 29-Mar-88 - 0.078 0.076 “

- ~
281 Oa-Jul-08 ~ 0.047 0.072 - -- --
2B1 dupRcate 09-JUI-96 - 0.047 0.088 -

” - —
2B1 01-Oet-86 - 0.043 0.079 0.013 —

■■

320 6.6
280 2.4
160 2.3
160 2.2
120 0.91
200 0.90
67 0.66
84 0.68
92 0.67
63 0.42
27 0.36
26 0.36
23 0.22
17 0.20
16 0.16

28 0.29
22 0.1B
16 0.16
16 0.20
12 0.16
8.8 0.12
9.0 0.10
6.6 0.093
6.6 0.090
6.3 0.10

- Sample was reported below leboratory datection llmite.
Concentrations expressed In parts per million by volume.
Replicate Indicates two samples coReeted and analyzed for field QAfQC.
Duplteate Indicates dupOcate anatysls on a petdeutar sample for lab aAfOC.
( ( data presented represents ropDcate sample results for samples eollseted by ERA.
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VOC Conoantrattons 
SoO-Vapor ExI (>n WaO <7-SVE-2B2|

Nortfi Indlm V/ash - Area 7 
LF tBB3.B7-007

“ro m
O X^ to 2"q o» cr

n>

Location
Date

Sampled
1.1

DCE
cls-

1.2 OCE
2B2 27-JUI-S4 3.4 4.8
2B2 04*Aug-94 3.1 4.2
2B2 (Al 11-Aufl-84 - 1.6
2B2 (B) replicate 11-Aug-84 2.0 2.0
2B2 18-AUB-84 -2B2 29-Sep-84 0.78 1.0
2B2 28-Oet-84 - -2B2 07-Dee-84 - -2B2 06-Jan-86 - «2B2 09-Fab-86 - -2B2 14-Mar-8B 1.3 -2B2 04-Apr-as 1.6 -2B2IA) 06-May-9S 1,4 -
2B2 (B) replicate 0B4i«ay88 1.6 -

CMoro-
form_ Benzene Totieno

Ethyl- Tote) 
Benzene Xylenee

mmmm.2B2IA) 18-AU0-B6 1.1 0.16 -
2B2 (B) repScate 18-AUB-9B 1.2 - -2B2 31-Aug-96 1,7 -2B2 13-Sep-9S 1.9 - -2B2IA) 12-Oct-96 1.2 0.11
2B2<B) replicate 12-Oct-96 1.1 - 0.080
2B2 16-Jan-96 0.60 « 0.12
2B2 29-Mar-96 0.21 - 0.11
2B2 09-Jul-9e 0.12 - 0.12
2B2 01-Oct-96 - -- 0.10

62016231 9.6
, 610 6.1

380 4.2
340 4.2
390 4.4
290 1.8
180 1.2
160 1.2
120 1.1
62 1.1
44 0.83
37 0.60
38 0.83

^40^

42 0.84
66 1.2
33 0.66
34 0.91
32 0.78

. 36 0.36
20 0.29
16 0.22
11 0.16

- Semple wee reported below laboratory detection limite.
Coneentratione expressed In parte per mflflon by votume.
Replicate indicates two samples colleeted and analyzed for field OA/QC.
OupOoate Indicates duplloate anaivsis on a particular sample lor lab QA/QC.
I ) dau presented represents replicate sample results for sennples coOeeted by EPA.
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SoB-Vapa Exmedon Syttsm 
North Indian Bead Wi M/sg 7 J/lfM

TCB MA88 REMOVED fflOM 9VE WatS IPOUmai
Sampto Date Waa

7«7/94 1 24 80

6/4/94 2 94 320

8/11/94 3 68 194

8/18/94 4 29 97

9/29/94 9 194 817

10/28/94 13 91 218

12/7/94 18 64 149

1/6/96 24 84 187

2/9/86 29 124 147

3/16/96 34 71 81

4/10/96 38 34 20

8/18ffl6* 87 16 0

9/1/96 69 46 31

9/13/96 61 12 24

10/12/96 66 2 11

1/16/96 79 19 24

3/29/96 90 6 12

7/9«8 105 11 6

10/1/96 117 4 3

Total 1/)72 . 2.134

1B2 2A1 2B1 2B2

66 1 17 27

169 E 76 124

70 6 67 111

33 2 29 62

188 7 162 337

91 2 91 161

79 1 69 124

99 1 64 lie

77 1 62 136

43 0.3 37 76

13 0.2 9 ' 21

0 0.1 0 0

16 0.6 12 20

18 0.1 12 26

14 0.0 6 11

43 0.1 16 34

22 0.01 8 22

8 0 4 7

7 0 2 3

1.073 27 772 1.446
' Syatam was rastarted after eomplatlon of matritanance

TOTAL TCE 
MASSRBVIOVED 

fPOUWDSI

CUMULATIVE TCE 
MASS REMOVED

fPOWiPSi

216

1,003

1,618

1,760

3,176

3,819

4,296

4,818

6,386

6,673

6,770

6,992

8,007

8,131

6,222

6,266

6,401

6,470

6,506

6,624
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Sumirary of HIstorioal TCE Conoentratfons 
SoS-VeporlV ptIngWeDs 

North Mon Ban. ^sh - Area 7 
LF 1883.97-007

> "0 ^ OJ 
CQ 
(T>“ m rn o ™ X 

zr CD J 
00 CT
o

■ >

3
CO
3-4^ 
W g

SVM Wen
1992

(Average)
July-94

(oreatsrt-up)
Feb-96 Oct-96 Mar-96 Oct-96

7-209-8 433 300 2.3 1.9 0.44 1.712.1)1(2.1))
7-209-20 1,066 760 0.88 1.7 0.064 0.20
7-209-38 824 940 94 1(98)1 89 28 100((77l)
7-209-t2B 1,601 (970J 1,600 (2,400)ffl,900)i 3.9 2.6 (2.4) 11 (8.6) 4.0
7-209-186 928 2,100 13 36 16 29

SVM7A-9 168 25 0.31 0.4 0.19 0.83
SVM 7A-27 226 96 0.067 0.3 0.20 0.099(0.131
SVM 7A-38 287 81 2.7 (2.6) 0.4 0.63 6.4
SVM7A-96 666 390 2.1 1.6 ((1.611 0.03 12
SVM 7A-126 992 900 6.8 9.40 ((9.17)1191.71 0.29 40

SVM 76-9 33 29 0.36 1.6 0.29 0.63
SVM 78-27 101 70 NO 0.6 0.36 ((0.3611 0.14
SVM 76-38 74 6.3 29 12 13 0.36
SVM 76-96 570 660 76 182) 36 (34) 1.0 0.47
SVM 78-126 1,086 13901 1,100 6.8 130 ((130)) (18.8) 21 (21)119.8) 4.21(3.4))

SVM 7C-10 7.7 3.2 0.3 0.4 0.12 0.20
SVM 7C-27 16 7.8 2.2 2.0 1.4 0.94
SVM7C-38 41 3.4 11 11 11 (161 7.6
SVM 7C-95 169 [640] 99 34 18 9.9 6.0
SVM7C-130 281 380 140 79 26 30

Notas: AD concentrations In parts par mHIion by voluma.
1992 eoncentrationa besed on tho mean of three sempUng rounds.
July 1994 data represents the preatart-up SVM aampDng event.
February 1996 data represents first semi-annua) SVM sampling event.
October 1996 data represents the second sertd-annual SVM sampling event.
March 1996 data represents the third satni-anmiel SVM sampling event.
October 1996 data represents the fourth seml-aimual SVM aamplbig event.
I IData presented represent the vehie of LF replicate samples. (( DData presented represent the velue of laboratory duplicate samples 
I IData presented represent the vabie of replicate samples collected by ERA.
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VOCCon' itrations

UAU QroundwA .Ml I7EX-1UA) 
Niutit IruBan Bend Mbs/1 • Area 7 

1B83.0e-009
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Chlore-
TrhsMoraethaiw 1.2 OCE

IO-Aug-94 
1.Sep-94 

29-Sep-94 
28-Oct-94 
B-Dap-94
6- Jan-9E
7- Apr-98
6- May-9G 
e-Jul-96

31-AU0-95
8- NOV-9B 
20-0ec-96
7- Feb-98 

27-Jun-96
•Oct-98

0.0031

0.0020
0.0010

0.0044
0.0039
0.0030
0.0010

0.OB8
0.032
0.011

0.0090
0.010
0.0070
0.0040

0.0070

0.071
0.07B
0.028
0.0070 0.0008

0.030
0.0020

16 ' 
9.8 (101 
8.7 (9.7) 

3.4 
0.70
7.7
3.8 
2.7 
2.6
2.3
1.9 
1.6
1.4 

0.91 
0.66

0.061
0.033

0.011
0.010
0.013
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City of Scottsdale Contract No. 1998-006-COS-A2

APPENDIX B

LITHOLOGIC LOGS AND WELL CONSTRUCTION DETAILS
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City of Scottsdale Contract No. 1998-006-COS-A2

WBl CONSTRUCTION UTKOLOQY SAMPUtfGOATA

<3r

H

i£

iE

Sl

2L

aE

SL

riptic

-Vofetir«i«n H

■PB

il^ nillHlii'
- liiliiliy

=ill
IP
— jsiiiiiiii

StLTY F___ ____________._____ __
(7xyiW4l.diy,vgiyllnDtoeom«ai«,2»80% — 
dt, 2M0» potUn, sabavilar to sipds. traea llna.— 
dtod. 3-

«ibanguto to ntcDuiiPad. tran to 20K the gmnl

■pink (7.SVR-7/3I, traee Cm grmal, voy <

•Aw to come gm leiat.lMOM _

OIUVBi.Y SAND ISW), Bm brawn (IStMah _
•gdiarnwln.tracatoS8» Awtocoenoptaml, —
tracedwr- ■“

CtAYEY 8E.T Wa brawn O.SYIV5/4K iWiBr mOtn — to mei>l,I»40» dap, trace It^grar (1^7/2). —
c)liirda)raa«ule>.madiniptB9>lcjip.«enrlBiL —

CRAVBIY SAND eW).ada brawn (7,BVIM/n. —
iMtir moUe venr ^ tozSM^fiMtocnsAflTitt

COSBLCr SAND 6W)a brawn (7.SYH«/9)a 
•S^ inelstp very fine to COM ttndeUOO% «m0 ramdsd oobfate. traeoto^fiKp wOO

H

w/
o«

SOA*/
0«

tom
0%

E)ate weO drilled: 12/18/96-12/21/95 
L* P Geotoglst/Engheer JJLBoughter 
Approved by:

tst/Engheer J JL Boughter ^
y: U3U

EXPlANATtON

g
E3 send 
FT^ Gfawel

Wai CONSTRUCTION AND UTH0L06V roR WBl 7EX-3MA

Project No. 1583 
Slemens-Scottsdale
OSOTCCOCQ/aej

13940633V6
Exhibit A 
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City of Scottsdale Contract No. 1998-006-COS-A2

WaiCONSTWCTKW LITHOLOGY SAMVLMQDATA

Grmie

ii

::y.

Visual Oeserlptlon

•9O«(i^in0d)ifntPCD«w8rM.tracacoa

-W bRMRi I7.5YB4/S), motat, iwy fiM to ( otopular und. S^0« «M0 rainM ccMk

^oryderao

-btoosina cdbUft «to wWt depth

M

<3flAvaLYSAND(BW),madIinitDeanannd. _
KMOKmediunitDciBraavaml —

■gBrca»«nd«tttf waip»gt»iiiodini,ini>d««»t|f

US

4iaeao>20Mft<aaranl ^

9 greml to eetubs, trace Mr

OAVEY SILT (MJ. brown (7.5VR«aL<MV main to __
watJMOKdar.VNrtomedlunililarllclIv, trace —
ngaiUBlDeBsaeiad,naeeftaMraL —
ORAvaLV SAND (8W0. DBttt tarawn a.svil«».aflgMlirmclal.aietacei 
Ihetari

raand.20«e«

DateweOdrfUad: 1Z/18/96 -12/21/96 
L'FQeokigist/Ensinear: JJX. Boughter ^^.yLyA lAv/

explanation 
^3 Clay

H -M ^1^ Gravel

N/4-/
0%

tA/e»

9919%

IntervalKhSampto

WELL COYSTRUenON AND UTHOLOGY FOR WBJ. 7EX4MA (CONTINUB})

Project No. 1683 
Slemens-Scottsdale 
iSVaWdfci-----------------

p«B«aof a

13940633V6
Exhibit A 
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City of Scottsdale Contract No. 1998-006-COS-A2

WWBICOWSTOUCIPN LITHOLOGY 6AMP1MQDATA

is?::::;;::
;::::::

Visual Description

to ¥anrccna and^nundad to Mpilar, 
and dnn« oonr danse

____ n to COMO sutnundad to rounded Sind, ~
1»40« rounded meOan to oome (rant, bRMm __
(T3VR-4/3),dma ' _JSS

ORAVaLV SAW «ttl CLAYEY SILT CSW/ML), __
rsdiStfi brawn (5YM/4I.Mfvmola> to wet. 25-40K _ 
dar.loaaplastWy. __

Qb
CLAYEY SIT (MU. ydlawbh rad (5YIM/SI,n»ist to _
wiynwiiL304aKciST.traesanpilar.flnstoc«8rae __
ffwaLliard. —

moist 10 roola

— . LLL .LL .28^% itar.inoM, moderately itm

iS>

IBS

iB

us

sa-TOdU, brawn a.sm4/#l.Yeiv moist to wet. 
traoo ctsy. ctfffe __

SB

t*im%

toiasw

late well drilled: 12/18AS -12/21/95 
.'FGeeloelstfnsInetr J.A.BouBhter 
'PPiovedby: ^^9^*0439^

EXPLANATION

H SH
F71 Sand 
Q Gravel

WELL CONSTRUCTION AND LITHOLOGY FOR WEIL 7EX-3MA (CONTINUED)

VoJectNo. 1583 
Siemens-Scottsdale LEVINE •FRIC|£

BoecBB. monoraioesrs oemas soBtrars rmftdi''

13940633V6
Exhibit A 
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City of Scottsdale Contract No. 1998-006-COS-A2

WBl CONSTRUCTION LfTHOlOGY SAnmJNQDATA
Me

Visual Oascriptlon
taMteiiL

SMIOV SILT <MU. tnwm n.smsm. «vy main to~~
WR, 2M0KfliBtanisiSuRi said, trace d^.tfan __
sBmone ftagnenli. stifr. __

SAND (sm. feiown a,5VR4/S). anuntad, fine to 
venr cease. stAaigiitar to subraunded (Uglniratar cradinal.deiuo.

CLAYEY SILT ewu. brawn (7.snV«/3l. «e) to 
sstuisled. trace to SOK dqr, trace to 10K line to 
msdwn sand, (rcowaur poducetl,

SANOY SILT (MU. brown (7.EVILS/SI, satunded, 
20-sa« fine to medhaii sand, trace dSY. tiVi WBiar

m
2AB

SB

SSs
SANO(Sn,bn«lii(7.SYH-4/3l,a8baated,«nsto _
madiisn sand, trace eeana sand, craAsnemeefy __
ceaiaatDpabblYSIbRtam,siibanpdcrlocubioiiiided, _ 
nymom. ^

CLAYEV SILT (MU. brawn (7.BYR4/3), vara mebL 
2OS0K day. ~

m

i/WCK

ss/sc«

“ 4raeo vsiy Sne sanl hard —
SB

STMal/
TOK

ZSD

ao/ss«

Date wen draisd: 12/18/96 - 12/21/B5 
L'FOaotogtst/Ensine^. JA. Boughter^

EXPLANATION 
S Clay 
ra SW 
E3 Send

W-Interval H-Eampla

WEll CONSTRUCTION AND UTHOLOGV FOR WHJ. 7EX-3MA (CONUMUEO)

Proj6«No. 1583 
Siemens-Scottsdale
MdTMIXOte)

13940633V6
Exhibit A 
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City of Scottsdale Contract No. 1998-006-COS-A2

WBICONSTRUCTON UTHOLOev 8AMPLMG0ATA

Contmueil
Gr^ghle Visual Daacription

m
S&.

m

au

m

m
u£

ua

SI

isl

rinkotMT
s»d

rat.
aaas*sm
Wn

rail. 
VMM End

■iif#

ft#’

Us

__ Mp
6ANDiSP|,an«in|7.6YIM/D. sainted, tkw to __
fnadben send, inodaretetif dense. __
-iTBdisn tovey ooarsa ~~2SS
aAVEyS0.T(MU,tro«>n(T.SVM/4),nivii«itatto__
wtt.20-30«<liy,low|daaldty. —

am

SANDY SILT gUU.I»o<mi(7.SVR4/«l.aaltiratad, —
2S.40K line to medhsii. trees eeans send, traee day, __
watt end enupy. inudiimndy sail. ^

CLAYEY StT (MU. l»o»«n(7.SVI«MI,veiy mow to “ 
•reLtraootoSOKclsy. ^

■mymcbttowoLaO-SOKcby.insdiuntehWi __
plBstl^. eompeaod. had __

is/esK

s

DateweOdifflsd: 12/18/95-12/21/96 
L'FQeolosostCnslnseri JA.Bouehter ^
Approved by; /f, l/CwjJ' *‘2-6 3H

EXPLANATION

S eSS22Q sot

WBJ. OaVSTmJCTfON AND UTHOLOGY FOR WBJL 7EX-3MA (OONTINl^)

Project No. 1S83
Slemens-Seottsciale
)S0T»eacaM

jyiviNiJiBLCJi

13940633V6
Exhibit A 
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City of Scottsdale Contract No. 1998-006-COS-A2

wBi ooNsmucnoN UTHOIjOGY 8AMPUNGDATA

ccmksM
Grfghlc Visual Oeeerlption

MaNriMlH.

' " ' ' ' “ “ e«*amolboitn8«*S»-.

Date «ven draw: 12/18/95 • 12/21/9S 
L'PCeologM/Engbiear: JA. Boughter

EXPLANATION

g ttKMS sm
ED|*«*| Gravel

WBi. CONSTRUCTION AND UTHOLOGY FOR WEIL 7EX>3MA (CONTINUB))

Prefect No. 1583 
Siemens-Scottsdale
SoTSSBs/M)

13940633V6
Exhibit A 
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City of Scottsdale Contract No. 1998-006-COS-A2

SAimEDAlAi^KLiWHI CONSTRUCTION U1HOIOGY

DetcHpllon

SUyMM>CSM).bnwn.' .4StaSKIkie-to
laKl40«o4»«.Sto10)loe(ine. ----

fflJYSANDCeM>w»>9i»eLbRMn.<ty.«)lD4n
damssto4CKdr.is«>acA _

SUV SMO CM. Down. <ty. 4S to 60ft fltw-to

CASHS

SAMW 9U 6M>. mown. dy. so to «0ft «. 60 to m

ea«Bl.VSWO (9W oOh d>. tosan. <iy.« to 4Sft
fti»-tofnMfutnflntadiand.40to4Sftdl. lOto ZOft

SU(M).laown.<*y.SSto<0ftd>.20to»fttto-
giitiiiJiml. ISIoZOftdar.

$U (W. toOMi. i*y. 86 to Mft dt. ZD to 60ft ftie-
grolwdacnd. lOtoaoftctoir.

WElLCOieiRUCnON AND UTH0106Y FOR WEIL 7EX<4MA Otosp I of >0

flrtn&nteke^ieeoniectNo.1885_______________

NBWAieo?

(l6B3.to«D7> TDUMAIfOR OUIV7JSCJ0
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$A»mEDAIAJ^^WBicoNsmcnoN UIHOlOeY

ocwoo Deiorlptlen

SMJV or AD. brawn, dy. eo to SBK dl. SW(J.Wtom9»«*.1ncaaRaunlc<
uiuvwnrana. raramiyaira fnetftm.toeoaitoiyidiadBnit

CRmaiy SAM> (SW. brawn, dy. SO to AM ft»-tonb.SDttSMa.20to2»

6RMCUy SAK> CSW). brawn, dry. SO to Sn fte-to

SUV SAMXSM) won brawn, ray. 4S to sm
ftw-to mecSumraolned and. 35 to 40» «. 10 to

SUy SMO CSM). brawn, ay. SO to SAftie. to
imaunraoSwdirato.sotoMra.Sto KM

SA»«y an AD. bowa ay.40 to4»dl. 40to
daraid. lOto U&ctay.tnceonoudal

aUYSWO AD. brawn, ray. 45 to 66ft line, to
lanasStodM ra. Uto20ft

OTOi—

WEU CONSmUCnoN AND UmOljOeY WBl 7EX-4MA 10

wlnefkfGke-Recon
ad No. 1683_______________

MBWAfog?

<IS69.to409) 7EXIMA3CCR OSSmjSCKSF
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WEaCONSTRUCnON UTHOIDGY SAMPI£DAIAi&S3&

OWlU

POISMO
cowl

MCM
OWMIIB)
a/msmCASNS

Oesorlptlon

I90MI lOto UKAwdentei

eamBLYtAND<Sm.b<aiMi.<*y.«tBAKftw-lD
ooa»flre*dJwnJ.g«i>»Wwbw)undedg»o>pel.» —
to IK Avne! shaded.

. 50 to SK Aw-to nwdkjnv

In BtooiaidKl tRMcL tRiea amount«( A «M9

SAW CSW>. bRMii. ft/. 56 to <K lino-to msiftni-
gnAedaovL lStoKK(

“JWWEU CONSIRUCnON AND UIHOIOGY R» WEU 7EX-4MA (t>ooo j or >0

vhie^MGkefieeoii0cKto.JB8S_________________

NIBWArOQ?

(1383.97.OOW TEXAMAS-CIM 083I97J3C3E7
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SAMBUDAMijSSSSgowaicoienucnoN UIHOIOGV

CASNO

asss “ssgf*tuo/D
e&AiAiy mio sm, tean. d|r, SOIb 6K ftn-to imdkn>0akiadnd.2Sto3nd».3Oto9SK 
■tonntod0amb.StD TWrrWtoi anlgodeA

ftdba*Hflbnwe.nDcijMjto^

OAMBiy SMO C9M>. bnwn. <0 to m ftie-to
cecB»«etoed nnd. 2Dto 25k exnd. taoe omowit afA«icl0adoa

SWO OW>. bRMK. toy. SO to 6A nwdwi»«Rtoed 
nndlOto1SKIh»«Qto8daa«110tolSkooaae- — tft*iwi»iKi.Wwl5k»<iBimdeagqwi.0te8k 
Aweteraded —

kiaea*o dddtues ow wim daplK

WtontoyzafwAem 131 to M2teel

SA»oeM>.bRMn.inaU.Ato4Skttie-toniei±in- 
8Rtiedtonil2Sto30kA lOto ISkiBwtoedto 
atoouided 9o>«l wai endsd.

vtn^by:

wai CONSITNICnON AND UIHOlOeY FOR VVEU 7EX.4MA (t>dOD4or 10

vUie^cke^econ
letNo. 1683_______________

MBWAreo?

(I9as.v7-am te)umm.cor ouiayx
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SAMPlEOAMiffiSa&WEUOoieniiicnoN UTHOUX3Y
06«etiptlen

MBDNAPQfBUW

»«CH
OWkClB)
BLAMStm.
CAfiNG

eMtotAia
coour

‘W

w mM
a 

ii
jm.AMU

- BBOCNnC tfu

€R«eiySMOQm.tanan.««t.«1ei»inDdu».
1oeoaMaXedmd.S)lo4maftfDiMad
emnL 6 to toil dl. wtOvodsd

SAM>C9W>. bnMit. «0. S5 to<0»llr»-to medun-
OicAiedBXid. Mto2»ccai»«rdisdaid. ISto __
anateouKisdffaiKl lOto UK dt.wsD guided

Seed oosiens idlh degltL

€luyaiySWO(5m.biaMV«nl.60toinira«ftni- — 1DOoaBB9i*iedaDnd.2StoSKmundBdto 
(ubnxndedgRmL lOto imflrwfiRdwdiond.Sto 
mat. —
OabUutiaeaiewDKlepai —

SANDY SOI OKI. tonm. wet. 40 to M ID
fln»9tt>ed«tod.10to1S»nvided9<Ml6toim —

aiJ0A}.DRwn.i*Y.nto6ndl.10toimvewlk<e- ----
trdnedaxidStoindto.mratotIbMViStollcaY- __

OKwaty.

wai CONSIRUCnON AND U1HOLOGY FOR wai 70C-dMA 0»g»s or 10

flneflnGfte4leoonwdwp.isaa

NlBWAieo?

(19aS.97.00Q> TecewWtoCOft ossiqtjscj&p
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WBlCONSTSUCnON UIHOUX5V

eoenrd^

BBOOMS
£EM.

• nDMQMlBSV

60CM
GUNK6tEB
CASNC

«oii«N]S»r
SAND

64NCH
OAlytflER

WRAPPED
tcroH
(pimwi
dov

Doscrfptlen

SU AA>.bfOMV<fer.«tomdl. 10le»SD%ck3^.lowtemeclumplosneny.

ftmcV sons ftom 199 Id 200 test.

SJ Qyl>. boavm. tty. 79 to an «. 20 to 2» Cloy, towtomettwnptosUcAy.

WEU CONSIWCnON AND UTHOtOGY FOR WBL 7EX-4MA c»0»a of

NfHcke-lleeon
No. 1883_________________

NlBWAfeo?

(l9a.«7«X] TOCOIUOCOR OS31«7JSCi»'
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WBLOONSnWCIKMI UmOLOGY SAMI>lEIMI(Vi£aSaSg»

'm

• •J-vil|

I:'
•Vi

■'3

■ime

OMCWIBSr
SAND

6WX 
WUdSl 
’uatmnKa 
sas3» tOBanch 
data

SWD Old 9U CM>. fcoMn. ««l. to Sm ft«-
9g«ednKt40to4»«.Sto lOftelor.
Mhor water (it»n2JD to 23d (eel.

SUV SAfOGW.boiMi. moU.aiD GDillke-to
medkm9rtiadand.«»dS)l«.Sto IMcIok.

SWDVS8;sa:eaMi.inato.dSMSDk«.3Sto4m

OAVEY 8U CO/MU. brown. moH. ni to m «. 2D to
30k ctoir. tow to madum ptasacay.

KStr—-Iby;

WEaCONSnHICIIONANDUIHOL06YFOBWBl7EX-4MA«»Bo7oviu

i«liiefHciie-Re6on
iacfNo. ISB3

MBWAreo?

C<SS3.97-00n 7BUMA7.COR OWIVrjS
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SABmEDAMi£8Sa£bWEaCONSTSUCnON ifiHOioev

m

Jil

AM0NI8CV
SAND

6004 
OMfiin

8004 
OUBMieh 
dseo

Description

8ANDV S&I <SM>. biOMn. 6iet. SO to 6S& dl. 30 to S»
One^aMomSto mdcy.

Modsfote water torn 250 to 266 feet.

&ANDvaU<»iD.tmn.w«t.S0teMdt.30tD39& —ftn»qqhediond.6tol0*cioy.

Mko w^tertem 256 to atOteoi

OACY SOJ (CUMD. bRMn. veiy rmiM. 60 to SSft tft.
15to2»ckir. lOtotnvsiyftte^DaMsml

SIV&AN>CM>.faRMm.M«t.SDtoSOKAie.to

yyt*- •^by:

#="

WEU COieiBUCnON AND UIHOIOGY FOR WBl 7EX-4MA o»p>« or 1/;

svlneMcke-ReGon
»«*Ko. 1683______________

MBWAreo?

I TBUMM&COR QUIV7JSdSF
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SAMPLEwaiocMSiRUcnmi uiHOioeY

Oetcciptlon

01VSAM>6M>.taRMn.wet.4ato4»1
•mu as ID on 0. IS to sn tnedunv«c*ied ovl

Mknr water me Sam aao to SCO feel

SWm 8U CM), brown, wet. «to *Sto«k

OArEYSU(CUMU.t»wniniU.a6to4m«.Sto —
amctoy. lOlo tnan»0i«iedmd.towpaaalleiv.

SU<NU.biDwn.wet.7Oto76tl0.2StoaMlkie-
gnlned md, taoe rnioirt of clay.

yy WEU
WEU. CONSTSUCnON AND UTHOtOGY fOB WEU. 7EX-4MA arose0Of If j

iwIneiHGkB^teGon
JOC» No. 1663 _______

srawAreo?

osej.o7oos> 7euMAO.coe onioTjsooEF
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WaiOONSTBUCnON UIHOtOGY
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Dctcripfion

tncrM« tend tom 916 to 320 feel.

OAi^SaJCa/lwUbfDwn.verymofa}.66tD^a. ----1Sto2»day.Sto19%fl»fr^c6teclCTid.

CU«EYSU<CUMabiawn.moW.tflD7S&sflt.lSto —2»cki/.tiaoeanouilorft

OA(EY3aJ(CUMU.hreMXcnotal.65to 78&«. 20to
2» dor. low to macMn pfeiateBy.

Send/zone tern 94S to346foot.

wm CONSIRUCnON AND UTHOLOGY FOR VVOL 7EX-4MA «>c9e >0<tf >>;

nefrlGke-ReGon
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wEacoNsmicnoN IflHOtOGY SAMPI£DA1Ai£S£S!&

[>■
CCwr»M

G.p^hle Oeaeilptlon s *«r
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Mewel«teil OctobefZStoS). 1»M 
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VO^WHl
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WEU COHSIKUCnON AND limOLOGY FOR Wai 7EX^4MA OtoBB It Of ;u
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APPENDIX C

LABORATORY REPORTS AND GRAIN-SIZE DISTRIBUTION
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TRA

. ADHSLob«MZM133

December 22,1995 
TRAA/SWEST«4951219A

Mr. lan GoHz 
Levine-FricKe 
1020 Main Street 8uKe 750 
livine, Caltfbmia 92714

Subject: Laboratory Analytical Report
Levine-Fricte Project: EXIMA 
Slemens-Scottsdaie

DearMr. Oottz:

Provided witn this letter Is the laboratory analytioal report for analyses reoently performed on the referenced 
ptojeoL 7/MAfSMESrchanlsts provided analyses of:

0 9 son 6ample(s)acoordin9 to EPA Method 8010 for hatogenated hydrocarbons using oas
_ ehiomatograf^ with etearolytlcconduetivfty detection;

9 son sample(s) i ding to ^A Method 8020 for aromatic hydrocarbons using gas
chromatography with photolonization detection;

o 5 water sanple(8)aoootding to EPA Method 601 for hatogenated hydrocarbons using gas
chromatography with election capture detection;

0 5 water sampte(s) according to EPA Method 602 for aromatic hydrocarbons using gffi
chromatography wOh photolonization detecUon.

The following report includes the analytical results and quality assurance information forthe project The 
subject samples will be disposed of tMtty days from the last samide ooDecUon date unless other arrangonents 
are made. TYTA/USMCST Is pleased to have provided analytical servtees to Levine-Fricke on this project If 
we may be of further assistance, please do not hesitate to can.

Sincerely,

TRANSWEST
Geochem

P iJ.i 
Lauuiatoiy Manager 
T^gsamaonisi9ACVR4LF

7950 E. Acoma Drive • Suite 103 • Scottsdale, Arizona 85260 • Phone (602) 443-0508 • Fax (602) 443-0422
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TRAiiamsT
LABORATORY ANALYTICAL REPORT 

VOLATILE HALOOENATED HYDROCARBONS 
VOLATILE AROMATIC HYDROCARBONS 

EPA Method 801QM020

CUent
Client Project: 
Matrix;

LevineAiicIce. Inc.
1583.96
SoB

Transwot#: 495121SA 
R^it Date: 220ec9S

SB7EXIMA- SB7EXIMA- SSTEXIMAr
CUENTSAMPLE 147 208.6 230

Date Sampled: 12/19/95 12/20/95 1200^5
Date Extracted: lansms 120IU98 12O0ffi8 '
Date Analyzed: 12/19/95 12O0»S 120IW9S

Drlution Factor: 1 1 1

Units In milligrams per kilogram (mg/kg)

Benzene <0.10 <0.10 <010

Ethyl Benzene <0.10 <0.10 <010

TetracMoiotihene <0.10 <010 <010

Toluene <0.10 <0.10 <0.10

Tiictiioroethene <0.10 0.44 0.18

Xylenes <0.30 <0.30 <0.30

t;y85RP7\LaUA1218AS21.4LF Pagel of7

7850 East Acoma Drive • Suite 103 • Scottsdale. AZ BS260 • Phone 1602) 443<]508 • Fax (602)4430422
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ncAiisMEsr
LABORATORY ANALYTICAL RB>ORT 

VOLATILE HAL06ENATED HYDROCARBONS 
VOLATILE AROMATIC HYDROCARBONS 

EPA Method soiomuo

Client
Client Project: 
Matrix:

Levine-Fricke. Inc.
1583.88
Son

Tianswesttk 4S5121SA 
Report Date: 220ec95

SBTEXiMA- SB7EXIMA- SB7EXIMA-
CUENT SAMPLE 250 270.6 290

Date Sampled: 12niV95 IZOIVSS 12O0nS
Data Extracted: 1200/98 12O0»S 12«M/9S •
DateAnalyaed: 12«IV96 12«V85 1201/95

OSutien Factor 1 1 1

UnOs in milllgiams per kBogram (mg/kg)

Benzene 0.10 0.10 O10

Ethyl Benzene 0.10 0.10 0.10

TetFachtoroethene 0.10 O10 O10

Toluene 0.10 O10 0.10

Trichtonethene 0.40 0.21 0.10

Xylenes 0.30 Ol30 0.30

t:«5RPT\U WA1219AS21.4LF Page2of7

7S50 Ease Acoma Drive • Suita 103 • Scoosdala. AZ SSSBO • Phone (BOSI 4430508 • Fax (808)4430428
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THAnBWEST
LABORATORY ANALYTICAL REPORT 

VOLATILE HALOGENATED HYDROCARBONS 
VOLATILE AROMATtC HYDROCARBONS 

EPA Method SOI0/8020

Client:
CDent Project; 
Matrix

Levfne-Prfcke, Inc.
1583.96
Soil

Tianmwestf: 495121SA 
Report Date; 220ec9S

SBTEXIMA- 8B7EXIMA- SB7EXIMA-
CLIENT SAMPLE 310.6 330 355

Date Sampled: 12/21/95 12/21/35 1201/05
Date Extracted: 1201/B5 120105 120105 - *
Date Analyzed: 1201/9S 1201/05 1201/05

Dilution Factor 1 1 1

Units In miUigrains per kOogram (mg/kg)

Benzene <0.10 <0.10 <0.10

Ethyl Benzene <0.10 <0.10 <0.10

TetiBchloroethene <0.10 <0.10 <0.10

Toluene <0.10 <0.10 <0.10

Trichloroethene <0.10 <0.10 0.18

Xylenes <0.30 <0.30 <0.30

t;\95RPTV.aWM219AS21.4LF Page 3 Of7

7950 East Acoma Drive • Suite 103 • Scottsdale. AZ 85360 • Phone (602) 443^3608 • Fax (602)443-0482
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THAn/SWEST
LABORATORY ANALYTICAL REPORT 

VOLATILE HALOGENATEO HYDROCARBONS 
VOLATILE AROMATIC HYDROCARBONS 

EPAMelilOd 601/602

CHent:
Client Project: 
Mablx:

Levine^ricke. Inc.
1563.66
Water

Transwesi#: 4851219A 
Report Date: 22Dec6S

12957EX1MA- 12S57EXIMA. 12957EXIMA-
CLIENT SAMPLE 147 147

Duplicate
230

Date Samplad: 12rtS»S 12/1 »95 iTums
Data Analyzed: 12719/95 12HN95 1200/65 *

Klution Factor 100 100 100

Units in micrograms per Liter (ug/L)

Benzene <B0 <50 <50

Ethyl Benzene <50 <50 <50

Tetrachloroethene <50 <50 <50

Toluene <50 <50 <50

TridilonMtiene 1600 1600 2000

Xylenes <160 <150 <150

t:\95RPT\LaWR1219AS21.4LF Page4of7

7S50 East Acorns Drive • Suite 103 • Scottsdale. AZ SS260 • Phone (602) 443OS0B » Fax (602)4430422
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LABORATORY ANALYTICAL REPORT 
VOLATILE HALOCENATED HYDROCARBONS 

VOLATILE AROMATIC HYDROCARBONS 
EPAMettiod 601/602

TRAnsWESr

Client:
CUent Project: 
Mabbc

Levine-FMcke, bic.
1583.06
Water

TranswestO; 4SS1219A 
Report Date; 22DeC95

12957EXIMA- 12B57EXIMA- 12957EXIHA-
CLIENT Sample 280 290 S80

DateSampleil: 1200188 12/20ras 1201/98
Date Analyzed: 12/20/98 1201/95 1201/98 -
DHtiHon Factor; 100 100 80

Units m mlcrograms per Liter (ug/lj

Benzene <50 <50 <25

Ethyl Benzene <50 <60 <25

T^raciiloroMhene <50 <50 <26

Toluene <80 <50 <25

Trichtoroethnie 2500 430 560

Xylenes <160 <160 <75

t:\95RPTUaWM218AS21.4LF Page 5 Of 7

7950 East Acoma Drive • Suite 103 • Scottsdale. AZ 8SS60 • Phone (602) 443^3508 • Fax (802)443-0422
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QUALPTY ASSURANCE REPORT 
VOLATILE HALOGBIATED HYDROCARBONS 

VMATILE AROMATIC HYDROCARBCHtt 
EPAM^od 80100020 
EPA Method 801/802

TRAnSWESr
GEOCHEU

CBent: . LeviiwPrfcke,lnc. --
CneittPnject: 1588.86
Matrix: Soil & Water

SELECTED KEY COMPOUNDS

Transttest#: 4asi218A 
Report Date. 220ec95

ETHYL
BENZENE BENZENE XYLENES T(X 

Units In milligrams per kHogiam (mg/kg)

DecanberlS,l985 

DUPLICATE ANALYSIS
Controt:SB7’-147 <0.10 <0.10 <0.30 <0.10 <0.10
Control Duplicate <0.10 <0.10 <0.30 <0.10 • ■8810
% Relative DMerenoe — — — — —

Comrol12857’-147 <0.50 <0.50 <01.5 1600 <0.50
Control Duplicate <0.50 <0.50 <01.5 1500 <0.50
%RelaOveDifieieiioe — — — 85% —

MATRIX SPIKE ANALYSIS
Matrix Spike 79* — 6S% 108% 89%

CALIBRATION CHECK
Caritsation Standard 104% 95% 97% 111% 111%

December 20,1895

DUPLICATE ANALYSIS
Contii>l:SB7'-2a0.5 <0.10 <0.10 <0.30 0.44 <0.10
Control Duplicate <0.10 <0.10 <0.30 0.38 <0.10
% Relative Difference — — — 18% —
Control.1zaS7'-250 <0.50 0.50 <0f.5 2500 <0.50
Control Duplicate <0.50 <0.50 <01.5 2500 <0.50
% Relative Difference — — — — —

MATRIX SPIKE ANALYSIS
Matrix Spike 91% — 101% 130% 128%

CALIBRATION CHECK 
Calibration Standaid 131%* 121%* 130%* 92% 87%

*Cu(ve check values exceed QAOC controls. The values show an Increase in Insbument 
sensitivity that affects any values above the detection level. As there w«e no detected 
values In any of the sam^es, the samples reported are not affected.

t>9SRPTtLab»1216AS21.4LF Pageeof?
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City of Scottsdale Contract No. 1998-006-COS-A2

THANSWesr
QUALITY ASSURANCE R90RT 

VOLATILE HALOGENATED HYDROCARBONS 
VOLATILE AROMATIC HYDROCARBOAS 

EPA Method 60KU8S20 
EPA Method 601/602

CTient:
CGeitt Project: 
Matrix:

Levine^ricke, Inc.
1S83.S8
Soil & water

Transunst#: 4981216A 
Report Date: 220ec9S

BENZENE

Oeceniber21,19W 

DUPUCATE ANALYSIS

SELECTED KEY COMPOUNDS 
ETHYL-

BENZENE XYLBUES TCE 

Units In milligrams per kilogram (mg/kg)

Control.-SB7'-310.5 0.10 0.10 0.30 0.10 O10
Control Duplicate 0.10 0.10 <0.30 0.10 0.10
% Relative DifTerence — ““ ““

MATRIX SPDCE ANALYSIS
Matrix S|dke 66% — 93% 78% 88%

CALIBRATION CHECK
Caliiaatlon Standard 98% 104% 99% 107% TOOK

t>95RPTALaUA121BAS21.4LF PageTofT

7950 East Acoma Orivo • Suite 103 • ScottsdalB. AZ BSaeO • Phone [6021 AA30508 • Fax (802)443-0422
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City of Scottsdale Contract No. 1998-006-COS-A2

Ge
. AOHS Lab«A2M133

Janiiaiy23.1996 
TTM/ySVVESr #19801106

Mr. Brad Cross 
Lavltie-Fricte
8260 E. Raintree Dr. Suite #108 
Scottsdale, Arizona 85260

Subject Laboratory Analytical Report
Levine^ftcto Project 1583.96^ 
NIBWAieaTMAU

Dear Mr. Cross;

Prowled with this letter Is the laboratory analytical report fOr analyses recently peifomied on the refermced 
project. TRA/VSMCSTchemisIs provided analyses of:

o 3 water sample(8) according to EPA Method 801 for halogenated hydrocarbons using gas 
_ chromatography with electrolytic conductivity detection;

o isample(s)¥mie subcontracted to McKenzie Laboratories fbr requested analysis not
performed by this laboratory at this time. The report of analysis results will be provided by 
McKenzie Laboratories.

The following report includes the analytical results and quaOty assurance biformation for the project The 
subject samfdes will be disposed Of thirty days from the last sample ooUection date unless Other arrangements 
are made. 7RAAfSVI£'STte pleased to have provided analytical services to Levlne-Filcke on this project. If 
we may be of further assistance, please do not hesitate to can.

Sincerely.

Transwest
GEOCHEM

dpy ^

Gary E. SMpley 
Laboratory Manager

i
r-escneikMOf iobcvr. ilf

7950 E. Acoma Drive • Suite 103 • Scottsdale. Arizona 85260 • Phone (602) 443^508 • Fax (602) 443-0422
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City of Scottsdale Contract No. 1998-006-COS-A2

TtiAnsmssT

LABORATORY ANALYTICAL REPORT 
VOLATILE HALOOENATEO HYDROCARBONS 

B>AIIMhod601

Client: LevineO^ricke
Cfient Project: 1583.68-009 
Matrix: Water

TranswffisUh 19S0110B 
Report Date: 23Jan98
Page: lof2

CLIENT SAMPLE: 
Date Sampled: 
Date Analyzed: 
DOutlaa Factor

WS-1 
1/9/86 

1/19M6 
1^

Effluent-1 Effluent-2 
1/9/98 1/1IV96

1/19^6
6

1/19»6 
5

Units in mtcrograms per Liter (ug/L)

Bramomethane <500 <2.5 <25
Carbon Tetractdoride <600 <25 <25
Chtorabenzene <600 <25 <26

<600 <25 <26
Cti loro methane <600 <25 <25
I^Oielilarabenzene <500 <25 <25
l,3actilonbenzene <500 <25 <25
1,4 Dichlorobenzene <500 <25 <26
l.l-Olchloioetliane <500 <25 <2.5
i;Z-Oichlotoettiane <500 <25 <25
1,1-OiclUaoettiene <500 <25 <25
1,2-OichIoropropane <500 <25 <25
ds-1>Oichlotopropene <500 <25 <25
tians-1,3-Oichloropropene <500 <25 <25
Mdhylene CMoride <500 <25 <26
1.1 ;z,2-Tetr«tiloroettiane <500 <25 <25
Tetracftloroethcne <500 <25 <26
1.1,1-Trichloro«tiane <500 <25 <25
1,1,2-TrichlotoeUtane <500 <25 <25
TricMoioeahene A600 22 4.9
Trichlorofluoromethane <600 <25 <25
Vinyl Chloride <500 <25 <26

Surro^e % Recovery 103% 95% 97%

Node1Vg6RPT>Lab\0110BW10.1LF

70SO East Acoma Drive • Suite 103 • Scottsdale. AZ SSSSO • Phone (SOS] 4430508 • Fax (603)443042S
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City of Scottsdale Contract No. 1998-006-COS-A2

TRAivswmr

QUALITY ASSURANCE ANALYSES 
VOLATILE HALOOENATED HYDROCARBONS 

EPA Method 601

CiMnt Levine-Frfeke
Client Pn4ect: 1583.06-009 
Matrix: Water

TranswestO: 1960110B
Report Date: 23Jan06
Page: 2 of 2

January 19,1096 

DUPLICATE ANALYSIS

SELECTED KEY COMPOUNDS 

MeCL2 1,1,1-TCA TCE PCE

Units in microgranis per Liter (ug/L)

Surrogate
TLRecovety

Control (Effluent-I)
Control Duplicate 

% Relative OiRerence

<0.60
<0.60

<060
<0.60

6.2
66
39%

<060
<060

4.0%

MATRIX SPIKE ANALYSIS 
Matrix Spike C% Recovery) 101% 99% 99% 103% —

QC CHECK
QCCXiei3( Standard 113% 106% 103% 115% —

CAUBRATION CHECK 
Calibtation Standard 97% 93% 95% 99%

Node1«8RPT>Lab\0110BWt0.1LF

7950 East Acoma OrtvB • Suite 103 • Scooadale. AZ 83260 • Phone (609) A430308 • Fax (609)4430429
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City of Scottsdale Contract No. 1998-006-COS-A2

Trajmswest
Geochem

ADHSLab«AZM133

January 24.1996 
TR4NSWEST«1980112A

Mr. Brad Cross 
Levine-Fftcke
8230 E. Raintree Or. SuBe #108 
Scottsdale, Arizona 85260

Subject: Laboratory Analytical Report
Lavine-FricIcePraject: 158m 
Siemens

Dear Mr. Crass:

Provided with this letter is the laboratory analytical report for analyses recently peiTormed on the referenced 
project. 7)ZAAfSlitCSTcheniists provided analyses of:

o 10 water sample(s) according to EPA Mmod 601 for halogenated hydrocarbons using gas 
_ chramatography with electralytic conductivity detecifon.

The following report includes the analytical results and quality assurance informaUcn for the prejecL The 
subject samples wOl be disposed of thirty days from the last sample colleclion date unless other anangements 
are made. 'h?AMS1^5r is pleased to have provided analytical services to Levine^ricke on this prejecL If 
we may be of further assistance, please do not hesitate to call.

Sincerely,

thanswest
GEOCHEM

Gary E. Shipley 
Laboratory Manager

r;«6e*HWIWi«0ff2ACVR.1U=

7950 E. Acoma Drive • Suite 103 • Scottsdale. Arizona 85260 • Phone (602) 443-0508 • Fax (602) 443-0422
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City of Scottsdale Contract No. 1998-006-COS-A2

Trakswest

LABORATORY ANALmCAL REPtWT 
VOLATILE HALOGENATEO HYDROCARBONS 

EPA Method «01

cnent: Levim^ricke
CUeirt Project: 1583.86 
Matdic: Water

Tianswestf: 1960112A
Report Date: 24Jan96
Page: lots

CUENTSAMPLE: Influents ERIuent-3 PT-ai350 PT-13080 PT-341®
Date Sampled: 1/11/96 1/11/96 1/12m6 1/12A6 1/12»6
Date Analyzed: 1/2V98 1/23M6 1/23»6 i/2sm 1/2Sra6
OButhm Faeten 1.000 1 1,000 1.000 1.667

units m micrograms per Liter (ug/L)

Bfomomethane <500 <0.50 <600 <500 <833
Caiton Tetraefitoride <500 <a50 <600 <500 <833
CtdorobeiBaie <600 <0.50 <600 <600 <833

<600 <0.60 <500 <500 <833
CMotomettiane <600 <050 <500 <500 <833

<500 <050 <500 iSOO <833
1.3ractilorobaizene <500 <060 <500 <500 <833
M DIcMorebenzene <500 <050 <600 <500 <833

<600 <050 <500 <600 <833
i^Dtctdoroethane <600 <0.60 <600 <600 <833
1.1-nehioromhene <500 <060 <500 <600 <833
l2-(XeMoropropane <500 <0.50 <500 <600 <833

<500 <0.50 <600 <500 <833
trans-1.3-Dichloropropene <500 <0.50 <600 <500 <833
Methylene CMortde <500 <0.60 <500 <600 <833
1,1 i>Teirachloreelhane <500 <0.50 <500 <600 <833
Teirechloraelhene <500 <050 <500 <500 <833
1.1,1-TricWoroethane <500 <0.50 <500 <500 <833
1,1>Trich]oroeihane <500 <0.60 <500 <600 <833
Trichloroettiene S.SOO 10 6)000 7,400 8100
Tilchlorofluoromethane <500 <060 <500 <6W <833
Vinyl Chloride <500 <0.50 <600 <500 <833

Surrogate % Recov»y 99% 90% 99% 108% 106%

Nodei«wlPTUabWi2AWiaiLF

7950 East Acoma Drive • Suite 103 • Scottsdale. AZ 8SS60 • Phone (603) 44SOS08 • Fax (602)4430422
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City of Scottsdale Contract No. 1998-006-COS-A2

TRAKSVnsn-

LABORATORY ANALYTICAL REPORT 
VOLATILE HALOGaMTED HYDROCARBONS 

EPA Method 601

Client: Levlne-Frlcke
aioit Prajed: 1583.06 
Matrix: Water

Transwestf: 1960112A
Report Date: 24Jan06
Page: 2of3

CLIENT SAMPLE: 
Date Sampled: 
OaleAnaiyxsd: 
OOutian Factor

PT-64600
1/12196
1/23A6
1A00

PT-75160 PT-96060 PT-116M0 PT-136120
1/12M6 1/13A6 1/12M6 1/12M6
1/23/M 1/23A6 1/23M6 1/23A6

1^ 600 1A67

UnBs in fnlcragiams per Liter (ug/L)

Bromomethane <500 <500 <500 <250 <833
Carbon Tetrachloride <600 <500 <500 <250 <833
CMotoboizene <500 <500 <500 <250 <833
CMorofbrm <500 <500 <500 <250 <833
CMoromethane <500 <500 <500 <250 <833
1^ DIehlorDbenzene <500 <500 <500 <250 <833
1,3 Otetyofobennne <600 <500 <500 <250 <833
1,4 Oichlombenzene <500 <500 <500 <250 <833
1,1-OichtorDdliane <500 <500 <500 <250 <833
1,2-IXehtoioethane <500 <500 <500 <250 <833
1.1-Ochloreettiene <500 <500 <500 <250 <833
1,2-DtchtorDprepane <500 <500 <500 <250 <833
cfe-1,3-DichlofOpfopene <500 <500 <500 <250 <833
trans-1,3-Dich]on)propene <500 <500 <500 <250 <833
Mdhylene Chloride <500 <500 <500 <250 <833
1,1,2,2-TdiachIoroethane <500 <500 <500 <250 <833
Tebachloroethene <500 <500 <500 <250 <833
1,1,1-Trichhmiethane <500 <500 <500 <250 <833
1,1,2'Tridilotoelhane <500 <500 <500 <250 <833
TrfcMoroethene T,400 2.400 7,500 6.000 7.000
Trfchlorofluoiomethane <500 <500 <500 <250 <833
Vinyl Chloride <500 <500 <500 <250 <833

Surrogate % Recovery 110% 106% 106% 118% 104%

Node1\96RFr\Lat»D112AW10.1 LF

7950 East Acoma Drive • Suite 103 • Scottsdale. AZ B3260 • Phone [602) 4430S08 • Fax (602)443«4a2
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City of Scottsdale Contract No. 1998-006-COS-A2

TlMASHESr
&OCHEU

QUALITY ASSURANCE ANALYSES 
VOLATILE HALOOENA1EO HYDROCARBONS 

EPA Method 601

Client; Lcvine-Fricke
Cflent Project; 1583.68 
Matrix; Water

TranswestS: 1960112A
Report Date; 24Jan66 
Page; 3 of 3

January 23.1966

SELECTS) KEY COMPOUNDS 

MeCL2 1.1.1.TCA TM PCE

Unils in tniorograrns per Liter (iig/L)

Surrogate 
% Recovery

DlffUCATE ANALYSIS 
Control (PT-75150)
Control Duplicate 

% Relative Difference

<900
<500

<500
<500

2,400
2,500
4.1%

<500
<500

106%
08%
7.8%

MATRIX SPIKE ANALYSIS 
Matrix Spike (% Recovoy) 111% 107% 110% 111% —

CALIBRATION CHECK 
Caltbration Standard 108% 101% 109% 110%

Nodo1\96RPT\Lab\0112AW10.1LF

7950 East Acoma IDrivs • Suite 103 • Scoasdala. AZ 852BO • Phone (60S] 4430508 • Fax (602)4430422
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City of Scottsdale Contract No. 1998-006-COS-A2

S Laboratories, Inc.
Jcal Services OMSecmWv • S«at>FeS|ii1at> • CA90«n 

nooedKQMrr-SMT • r»xQiaim-aao

bruaiy 29,1996

tGoltz
vine-Fricke
20 Main Street, Suite 750 
ine,CA 92714

: Project No; 1583.96 
PTS File: 26025

ar Mr. Goltz:

closed are final data for analyses conducted on the samples submitted from your Siemens-Scottsdale project. 
I analyses were performed by applicable ASTM, EPA or API methodology. Samples will be retained for 
days before disposal unless prior arrangonents are made.

e appreciate the opportunity to be.of service and trust these data will prove beneficial in the developrnem 
this project Please feel free to call myself or Fred Adame. Supervisor, should you have any questions or 
{uire additional information.

icerely,

"S Laboratories. Inc.

ny Kunkel 
strict Manager

VlClg

iclosures

13940633V6
Exhibit A 

Page 141 of 495 
Attachment 3



CO
oo
§
S>
00
01
a>

6
Z
ts2
o
o
(U
ro

(O

o

PTS Laboratories, Inc.
CUiNT: LEVINE-FRJCKE FILE NO; 26025 

DATE: FEBRUARY 1998
PROJ. NAME: SIEMENS-SCOTTSDALE 
PROJ. NO: 1583.96

PHYSICAL PROPERTIES DATA
(METHODOLOGY; ASTM 02216, API RP4a 6PA 9100)

COWDUCTEOATW.C
PSICONANMO 8TRESs

NATIVE STATE 
EFFECTIVE 

PERMEABIUTY 
TO AW 

AnrrilDdArcvl

NATIVE STATE 
EFFECTIVE

AIR
CONDUCTIVITY

fcm/al

NATIVE STATE EFFECTIVE 
PERMEABILITY 

TO WATER 
CmOUdjrcvl

NATIVE STATE EFFECTIVE 
WATER

CONDUCTIVITY
(cmN)

PORE FLUID 
SATURATION. %PvSAMPLE
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CLIENT: LEVINE-FRICKE FILE NO: 2602S 
DATE: FEBRUARY leea 

PROJ. no: 1583.98

PARTICLE SIZE SUMMARY
(METHOOOLOOY; A8TM 04464)
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City of Scottsdale Contract No. 1998-006-COS-A2

S Laboratories, Inc.

Client Levine-Fricke

FUe No: 26025
Date: February 1696
Project Name: Siemmis-Soottsdale 
Sample ID; .SBTEX-IMA-40

Particle Size by Laser Light Scattering 
(ASTM D4464)
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City of Scottsdale Contract No. 1998-006-COS-A2

rS Laboratories, inc.

COent Levine-Fricke

FDe No: 26025
Date: February 1996
Project Name: 8iemen$<6cottsila>e 
Sample ID: . SBTEX-IMAr180

Particle Size by Laser Light Scattering 
(ASTM D4464)
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City of Scottsdale Contract No. 1998-006-COS-A2

. S Laboratories. Inc.

Client Levine-FiicKe

File No: 26025
Date: February 1996
Pn^ectName: Sfemens-Scottsdale
Sample ID: SBT^-IMAr220

Particle Size by Laser Light Scattering 
(ASTM D4464)
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City of Scottsdale Contract No. 1998-006-COS-A2

S LaboratDries, Inc.

caent Levine-Fricke

RIe No: 26025
Date: February 1886
Project Name: Slemena-Scottsdale
SampleJD: SBTEX-IMA^10

Particle Size by Laser Light Scattering 
(ASTM D4464)
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P™j«t ^ Field Logbook lNo 13ate: J /31 Serial No.:
N9 N- jf816Prolec. ..an,.: Project Locatlo.

Sampler (5i9n.t«re)>^<i£Vh±:^^ ^ ANALYSES yT,,/^ / /Samplers:
^ABrfPLES y®

SAMPLE HO. DATE TIKE UB SAMPLE NO.
NO. OF CON
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TYPE

^/ REMARKS
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METHOD OF SHIPMENT! DATE TIKE LAB COMMENTS I

Sample Collector: LEVINE-FiaCKE
19») Mom Streel. Suite 750 
trvrne.Ccfltomta 92714 
(714)955-1390 lAX (714) 955-0683

Analytical Laboratory: -/Hlri
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»S9FRONMiHTAL
UTORinJNC

November 27, 1996

RECEIVED
i)i:C 18BB6

.EVINE-FRICKE

City of Scottsdale Contract No. 1998-006-COS-A2

OELIID: A61207

Levine-Fricke-Recon 
8260 E. Raintree Dr., Ste 108 
Scottsdale, AZ 85260

Attention;

Project Name/No.- 
Samples Received: 
Matrix:
Mobile Lab No.:

Brad Cross

Siemens NIBW/1583.97 
December 11, 1996 
Aq
OEL03

Onsite Environmental Laboratories received and analyzed samples on the above 
date(s). The samples were analyzed with EPA methodology or equivalent 
methods. The results of these analyses and the quality control data are enclosed.

Due to the high concentrations of TCE found in samples A61207-106-09) and 
the time critical analysis of these samples for the pump test, they were analyzed 
at higher dilutions. The reporting limits for 1,1,1-TCA and PCE were elevated 
for these samples.

If you have any questions or comments, please do not hesitate to contact us at 
(602)731-7255.

Sincerely,

Michael E. Barber 
Laboratory Director

ADHS License No.: AZM489

M on reooed paper.
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CPont Naim: 
ft«)aet Nema/No.: 
Samplaa Received:

Levlne^lcka-necon 
Siemens NIBW/1683.97 
December 11,1996

ONSITE Environmental Laboratories, Inc. 
Analyti Results

OEUIDNo.: A81207
ADHS Cert. Ne.: AZM489
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OEUID/
SAMPLE
NUMBER

CLIENT
ID

Maebi

1 EPA METHOD B01/8010 I

mine
Data

Extrectod
Data

AmSyzei on. I.I.VTCA TCE PCE
SlOT.

Reo. %
A61207 .01 PC3.66.PT.1 Aq ubA NA 12/11/98 1 <1.0 4.7 <1.0 66
A61207 ^2 PQ.664T.2 Aq us/L NA 12/11/88 1 <1.0 2.6 <1.0 82
A61207 .03 PQ.554T.3 Aq ub/L NA 12/11/96 <1.0 2.1 <1.0 97
A61207 .04 7EX.4MA.1 Aq ug/L NA 12/11/96 q <1.0 4.6 <1.0 94
AB1207 4)6 7EX.4VIA.2 Aq ua/L NA 1 <1.0 170 0 <1.0 89
A61207 -06 7EX.4MA.3 Aq ug/L NA 12/11/98 10 <10 430 D <10 96
A61207 -07 7EX-4MA-4 Aq ug/L NA 20 <20 480 <20 78
A61207 .08 7EXwtMA.6 Aq ugA. NA 1 12/11/961 60 <50 600 <60 88
A61207 .09 7EX-4MA.IM.1 Aq ug/L NA <200 <200 96

Notes:
D tndicates the compound mas analyzed at a greater dOutlen.
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i CHwtt Hams; 

Project Nams/No.: 
Samplas Reoeivod:

Lavbia-Ftloka-Racon 
Siemens N!BWnB83.97 
December 11,199B

ONSITE EnvlramnBntal Laboratorias, Inc. 
Analytical Quality Control Data

Reagent Blank Method 601/9010 SL

OBJ ID No.: 
ADHS Cert. No„-

A61207
AZM49B

Units; ug/L
Matrla: Aqueous

1,1,1-Trlehtoroethai;e <1.0
Tr/ohterethene <1.0

Tetrachlorosthens <1.0

Surrogate Recovery %: 94

Date EMiacced.- NA
Date Analyzed; 12/11/99

Semples Linked; A61207 -11-7)
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Cliefit Name; Lavlm-Fricke-Recon
PKdect Name/No.: Stamens NIBWn B83.97
Samples Received: Oseembar 11,19S8

ONSITE Environmental LaboFatorles, Inc. 
Analytical Qif jControt Data

mimo Method eoi/Boio a.

OEU ID No.: A61207
ADHSCertNo.: AZM4S9

J> 0)
™0) CD m 

o X 
? tn ^ 
3 M g 
CD o r;
3 -h >
^ Jk
CO to oi

1,1,1-TCA TCE PCE
Units: ug/L ug/L ubA

Mali lx; ACpJBOUS Aqueous Aqueous
ample Result: <1.0 4.8 <1.0
Spike Amount: 20.0 20.0 20.0

Spike Result; 14.9 21.5 16.0
Percent Rscoveiv; 7B% 84% 80%

Duplicate Result: 16.4 23.4 17.6
Percent Racovary; 82% 93% 88%

RPD: 10% 8% 10%
Date Extracted; NA
Date Analyzed: 12/11/98

Samplss Unked: A61207 -{1-71
Sample Spiked; A61207 -4
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City of Scottsdale Contract No. 1998-006-COS-A2

UTORieS.IMC:

OELIJD: A61018

November 08, 1996

Levine-Frictce 
8260 E. Raintree 
Scottsdale, AZ 85260

Attention:

Project Name/No: 
Samples Received: 
Matrix:
Mobile Lab No.:

Brad Cross

Siemens NIBW/1583.97
10/28/96-11/07/96
Water
0EL03

Oiisite Environmental Laboratories received and analyzed samples on the above 
c ;s). The samples were analyzed with EPA methodology or equivalent 
methods. The results of these analyses and the quality control data are enclosed.

If you have any questions or comments, please do not hesitate to contact us at 
(602)731-7255.

Sincerely,

Michael E. Barber 
Laboratory Director

AOHS License No.: AZM489

SoniecicMB
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o>CO
CO
§. ONSITE Envlronmflntfll Laboratories, Inc. 

Analytical Results

Cnsnt Name: 
Project Name/No.: 
Samplea Received;

Uvlne.prleke
SleiiwnsNiBW/1SB3.97
ioi2ans--n/o7/96

OBJ ID No.: 0EL03 
AOKS Cert. A2MM89

> 0)

D) CD m
o _», ><
3 O' 5: 
CD O Z
^ Jk
CO <o cn

oaiio/
SAMPLE NUMBER

CLIENT
D Matrix UnUa

1 EPA Medmd 601/8010 I
Date

/tna/yrod OS. riet-TCA
TitBMoro
MAm

TsirscWno
•IfMM

Sur.
Itec.%

A6101S .01 7EX.4MA@263' Ac up/L 1 <1.0 170 D <1.0 114
A61Q18 .02 7EX.4MA.TB Aq usfL 1 <1.0 <1.0 <1.0 100
A61018 .03 7EX.4MA®220- Aq ug/L [ro«9/9B 6 <6.0 28 103
A61018 -04 7EX.4MA®370- Aq up/L 1 <1.0 1 tKWMt <1X) 100
A61018 -OS 7EX.4MA Dup Aq ug/L 1 <1.0 1 1.6 <1.0 119
A610I8 -00 7EX.4MA.DIschara8 Aq ug/L 11/7/90 -1 <1.0 1 34 <1.0 97
A610IS .07 0-7EXA Aq ug/L 11/7/96 1^ <1.0 1 2600 0 : 16 148
A6101B -OS 0.7EX.B Aq ogA 11/7/96 SO <50 1 2300 D 1 <S0 1 94

/VorgA-

f/r^GStes the compound was anafyzed at a gnater ^tudan.
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)

ONSITE Environmental Laboratories, Inc. 
Analytical Quality Control Data

CDem Mama: 
Projsel Name/No.: 
Samples Recelvad:

Lsvine-Fiteke

Siemens NIBW/1B83.97
10/28/96-11/07/86

OELI ID No.; 
ADKS Con. No.:

OEL03
AZM489

Reaeant Blank 601/8010

J> 0)

03 CD m 
O X ? cn ^
3 o> g (Dor;
3 -h >
CO <D oi

Units: ug/L
Matrix; Aqueous

1.1,1 -Trichloraa thane <1.0
Triehtorathene <1.0

<1.0

Sinrogate Recovery %: 107

Date Analyzed: 10/29/96

Semples Linked: A6101S ril-B)

Units: ug/L
Matrix: Aquaous

1,1.1 •Trlchloroothane <1.0
Triehlorelhene <1.0

TetracWoroethena <1.0

Suirogaie Recovery %: 97

Date Analyzed: 11/7/96
Samplea Linked: A6I018 -IB-S)

o
*<
(7)

sc/)Q.
0)
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O
O
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azo
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Eg

Iro ONSITE Envlrantnenlal Labontfortos, bw. 
Analytical Quality Control Data

COent Namo; Uvine-frieka
Prelect Name/No.; Slanwna NtBWMB83.S7
Samptes Received; 10/28/96-11/07/98

OEU ID No.: 0a03
ADH8 Cart. No.: AZM4m

M8/MSD EPA 601/8010

cn■>1

mX
3"

> 03 
(Q 

03 (D
o ^2T

3 -h > 
rn- jj.
Ca3 «Doi

1,1,1-TCA TCE PCE
umts; ug/L ug/L ug/L

M&trix: Aq Aq Aq

Sample Itosult: <1.0 1.2 <1.0

Spike Amount: 10.0 10.0 10.0

Spike Result: 9.0 11.9 10.2

Percent Recovery- 80% 112% 102%

DupOoate Result: 9.4 12.4 10.8

Percent Recovery 94% 112% 108%
RPD: 4% 4% 4%

Date Analyzed: 10/29/98
Samples Linked: A61018 -101-08)
Sample Spiked: A61018 -4
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City of Scottsdale Contract No. 1998-006-COS-A2

iqualab inc.
39112 E. Umvecsity br. #4 Phoenfcc AZ 85034 (602) 437-0979 Fax 437-0826 aqualabOl@aoi.com

Levine Fricke Reoon 
8260 E. Raintree Or.. Suite 108 
Scottsdale. AZ 85254

Received; 11/8/%
Reported; 11/28^6
Lab ID; 611011-02

P mptmmATiON: D-7EX-B

UETHODS AND QUAUTY CONTROL:

The results In this report are Arizona Certified and were generated using approved methods referenced 
toytheU.S. EPA and the Arizona Department of Health S«vloes.

MSULlSi

PARAMETER ANALYZED
Biochemicat Oxygen Demand 405.1 <1 n«/L AZ0477 11/7/96
Nitrogen, Ammonia 350.2 <0.3 mg/L AZ0477 11/10/96

351.3 <0.1 mg/L AZ0477 11/7/%
Nitror^. Nitrate 353.3 0.8 mg/L AZ0477 11/7/%
OPhosphate 366.3 <0.1 mg/L AZ0477 11/7/%
Turbidity 180.1 29.0 NTU AZ0477 11/8/%
Conductivity 120.1 1544 us/cm AZ0477 11/8/%
Calcium 200.7 75 mg/L AZ0536 11/25/%
Copper 200.7 <0.020 mgn. 11/11/%
Iron 200.7 1.1 mg/L AZ0536 11/11/%
Magnesium 200.7 47 mg/L 11/25ra6
MfingdnssG 200.7 0.260 mg/L .AZ0S36 11/11/%
Potassium 200.7 S.9 mg/L 11/2508
Sodium 200.7 240 mg/L AZ0S36 11/2506
Zinc 200.7 0.68 rrtg/L 11/11/06
Alkalinity 2320B 228. mg/L 11/10/%
Chemical Oxygen Demand 410.4 21. mg/U AZ0536 11/2506
Chloride SM4S00CLB 291 mg/L AZ0477 11/27/%
pH 150.1 7.63 S.U. AZ0536 11/806
SuHate 300.0 190 mg/L AZ0536 11/1806
Total Oissoived Solids 160.1 750. mg/L AZ0536 11/11/%
Suspended Solids 160.2 10. mg/L AZ0536 11/11/%
Hardness 200.7 380 mg/L AZ0536 11/25/%

✓ / ■ i
Vladimir D. BoBn 
Laboratory Director

13940633V6
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City of Scottsdale Contract No. 1998-006-COS-A2

iqualab inc.
“S UnlveTsity br. #4 Phoenbc 89034 (^> 437-0§79 F^4^-0826 aqualab01@aol.oom'

Levine Fricke Recon
8260 E. Raintiee Dr., Suite 108
Scottsdale. AZ 85254

Received: 
Reported: 
Lab ID;

11/6«6
11/28/98

611011-03

SAMPLE ID&rnmCATtOH: 

MemoOSANOQUA

D-7EX-C

The results In this report are Arizona Certified and were generated using approved methods referenced 
by the U.S. EPA and the Arizona Department of Health Services. This analysts was completed by 
Dei Mar AnalyticaMrvine (AZ0428).

RESULTS:

PARAMETER METHOD RESULT UMTS ADHS No. ANALYZED
{Total Otganio Carbon 4155 13 mg/L AZ0428 11/21/96

Vladimir D. Bolin 
Laboratory Director

13940633V6
Exhibit A 

Page 162 of 495 
Attachment 3



City of Scottsdale Contract No. 1998-006-COS-A2

«ualab inc
MSe. |Adwn^Dr.M PteenbiAZ 8S034 

B ' Fttt6aB-487<aas
11 TWE.enmBM.IbcsoaAZasns 

PteneeaMB4^11 Fta88MB12

POE No.
ffeojN?»5-9?ll
ftoU^bS -73 5-J PreteetNumber \59*-9T- -OO?

»ern.?>-oo7
^ "iSABJ^IWEBODESa' 'fS8N«»SES<REaaESra»i.^%.
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FEX-Tl Cni[3IB&]l!imBIBR9BBBEBBEiE3l
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mmm
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City of Scottsdale Contract No. 1998-006-COS-A2

^.‘91

January 30, 1997

Levine - Friclee 
8230 E. Ralncree Or. 
Suite 103
Scottsdale, AZ B5280

jecEim
W) -4SW

iS&®£

AEN I.D. 701809

Project Ncime/Kuinber: Siemens NlBH/iS83.97.^ao9'os4

^tention: Ned Overs

On 01/21/97. American Environmental Network (Arizona), Inc., 
received a request to analyze aqueous sample(s). The sample 
were analyzed with EPA methodology or equivalent methods. 1 
results of these analyses and the quality control data, whic 
follow each set of analyses, are enclosed-
D indicates the compound was analyzed at a greater dilution.

Zf you have any questions or comments, please do not hesitate to 
contact us at (£02> 498-4400.

Kris Kommalan 
Project Manager
KK/jk
Enclosure
ASHS License No. AZ0061
Sheznan MeCutcheon, General Manager

9B30S. SluStKo.SuiteS-IU• Pboabi, AZ8$0M • («0»496-MOO• Pb(£02) 49MI01
!1fiR 2B '97 08:44 PfiCE.02
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City of Scottsdale Contract No. 1998-006-COS-A2

P.03

American Environmental Networi (Arizona), Inc.

EHT 
JECT » 
JECT NAME

t LEViaS FRZCKE 
: 1583.97-007 
: SIEMENS NZBN

ATI I.D. « 701809

DATE RECEIVEO t 01/21/97 

REPORT DATE » 01/30/97

client DESCRIPTION MATRIX
1
2
3

GH-I
GH-B
TRIP BLANK

AQUEOOS
AQUEOUS
AQUEOUS

DATE COLLECTED
01/21/97
01/21/97
01/21/97

ffBBaoQQCseeessasaeeoavQBSB

MATRIX
AQUEOUS

aaaBBaaBBMOoaqoqpaeBoqpcooooBaqqBOBPopgqoc

TOTALS
* SAMPLES 

3

ATI STANDARD DISPOSAL PRACTICE
samples from this project will be disposed of In thirty (30) days from the 

! of this report. If an extended storage period is required, please contact 
sample control department before the scheduled disposal date.

■nft 28 ’ 97 08=45 PnCE.03
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City of Scottsdale Contract No. 1998-006-COS-A2

K.tM

American Bmirenmental Network (Arizona), Inc.

GAS CBSOKAXOGRAPRY - RESULTS

ATI I.d; : 70180901

>T t VOLATILE HALOCARBON/AROHATIC (EFA 8010/8020}

tBMT 
JJECT » 
UECT NAME 
CENT X.D. 
IPLE MATRIX

: LEVINS FRICKE 
I 1583.97-007 
t SIEMENS MIBW 
s GH-I 
> AQUEOUS

DATE SAMPLED : 
DATE RECEIVED : 
DATE EXTRACTED : 
DATE ANALYZED 
UNITS
DILUTION FACTOR

01/21/97
01/21/97
N/A
01/23/97
UG/L

5

{POUNDS

(ZENE
IHODICRLOROMETHANE
JMOFORM
IMOHBTHAHE
IBON TETRACHLORIDE
./IROBEMZBNB
lAROETHAME
.oroform
X)ROMETBAME
IROMOCHLOROMETHANE
i-r^HLOROBENZEME
Ml OETHYL VINYL ETHER
I-DICHLOROBEHZEME
!-DZCRLOROBENZEME
MLOROOIFLOOROMETHANE
l-DXCHLOROETHANE
i-DXCHLOROETHANE
l-DXCHLOROETHENE
>-l,2-OICHLOROBTHEN6
t-DICULOROPROPANE
;-l,3-DXCHLOROPROPENE
UtS-1,3-DICULOROPROPENE
{TLBENZENE
ISTLENE CHLORIDE
L,2.2-TCTBACHLOROETHANEl!RACBLOROETHENE
jUENE
L,1-TRZCHLOROETHAHE 
L,2-TRICHLOROETHAME 
CCHLOROBTHBNE 
CCKLOROFLOOROHETHANE 
m. CHLORIDE 
FAL XYLENES
tCHLOROTRIFLUOROETHANE 
WS-1,2-DICKLOROETHENE

■ SURROGATE PERCENT RECOVERIES
3HLORO-2-FLUOROBEMZEME («) (FID) 
7MOFLUOROBENZENE (%) (HALL)

RESULTS

<2.5
<2.5
<2.5
<10
<2.5
<2.5
<2.5

3
<2.5 
<2.5 
<2.5 
<25 . 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<2.5 
<10 
<2.5 

18
<2.5 
<2.5 
<2.5 

650 D 
<2.5 
<2.5 
<2.5 
<10 
<2.5

91
98

rt« 2B '97 08=45 PCIGE.04
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City of Scottsdale Contract No. 1998-006-COS-A2

K.bb

American EnvirmmunkU Network (Arizona). Inc.

GAS CHBOMAT«»APHY - RESULTS

ATI I.D. : 70180902
T : VOLATILE HALOCARBON/AROMATIC (EPA 8010/8020)

ENT 
JECT »
JECT NAME. 
ENT I.D. 
TLE MATRIX

: LEVINE FRICKE 
: 1583.97-007 
: SIEMENS NIBW 
: GH-B 
i AQUEOUS

IPOUNOS
EENE
troOXCBLOROMBTHANE 
MOFORM 
MQMETKANB 
BON TETRACHLORIDE 
OROBENESNE 
OROBTHANE 
AROFORM 
OROMETHANE 
ROHOCHLOROHETKANE 
-DICHLOROBENZENE 
IHLOROETHIX. VZHTL ETHER 
-DICHLOROBENZENE 
-DICHLOROBENZENE 
HLORODXFLUOROMETBANE 
-DICHLOROETHANE 
-DICHLOROETHANE 
.-OICHLOROETHENE 

1,2-DICHLOROETHBNB 
-DICHLOROPROPANE 
:-l,3-DICHLOROPROPENE 
JI5-1,3-OICHLOROPROPENE 
(ELBENEENB 
mfLENE CHLORIDE 
.,2,2-TETRACHLOROBTHANE 
ItACRLOROETOENE 
.UENE.,1-TRICHLOROETRANE 
.,2-TRICHLOROETHANE 
ICHLOROETRENE 
ICHLOROFLOOROHETHANE 
TIL CHLORIDE 
tAL XYLENES
ICBLOROTRIFLUOROETHANE 
UiS-I,2-OICHLOROETHENE

SURROGATE PERCENT RECOVERIES

:HL0R0-2-FLU0R0BCMZ£NE (%) (PID) 
IMOFLUOROBENZENE («) (HALL)

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR i

: 01/21/97 
: 01/21/97 
t N/A 
: 01/23/97 
: UG/L

RESULTS

<0.5
<0.5
<0.5
<2.0
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<5.0
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<2.0
<0.5
<0.5
<0.5
<0.5
<0.5

0.7
<0.5
<0.5
<0.5
<2.0
<0.5

91
93

rWR 2B *97 08:45 PPGE.05
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City of Scottsdale Contract No. 1998-006-COS-A2

fmerican Enoinmmmud Network (Arizona), Iru.

GAS CHROMAT0CRAFH7 - RESULTS
ATI Z.D. t 70180903

r t VOLATILE HALOCARBOU/AROMATIC (EPA 8010/8020}

!ST
lECT «
7ECT NAME 
JUT I.O. 
?LE MATRIX

; LEVTME FRICKB 
s 1583.97-007 
: SIEMEKS NIBH 
: TRIP BLARK 
: AQUEOUS

DATE SAHPCEO 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS

: 01/21/97 
s 01/21/97 
I N/A 
: 01/24/97 
t U6/L

DILUTION FACTOR >
>OUMOS RESULTS

SENS <0.S
lODICHLOROMETHANB <0.5
lOFORM <0.5
lOMETHANE <2.0
ION TETRACHLORIDE <0.5
IROBBNZENE <0.5
IROETHANE <0.5
IROFORM <0.5
)ROMETHANB <0.5
lOMOCHLOROMBraANE <0.5
•DZCHLOROBEMZBNE <0.5
IL ETHYL VINYL ETHER <5.0
•Dl<.HLOR08ENZENE <0.5
’OICHLOROBENZENE <0.5
ILORODIFLUOROMETRANE <0.5
-DXCHLOROBTHANE <0.5
•OICHLOROETHANB <0.5
-DICHLOROETHBNE <0.5
•1,2-DZCHLOROETBENE <0.5
•DICHLOROFROFAMB <0.5
•1,3-DICHLOROPROPEHE <0.5
(S-1,3-DICBLOROPROPENE <0.5
rLBENZBNE <0.5
lYUSNE CHLORIDE <2.0
. 2,2-TETRACRLOROETBANE <0.5
lACBLOROETHENE <0.5
lENE <0.5
1-TRICHLOROETKANE <0.5
2-TRXCHLOROETKANE <0.5

:hloroethene <0.5
:hloroflooromethane <0.5
tL chloride <0.5
VL XYLENES <0.5
:hlorotrifluoroetrane <2.0
tS-1,2-OICm.OROETBENE <0.5

~ SURROGATE PERCENT RECOVERIES
1LORO-2-FLUOROBENZENE (%) (PID) 
lOFLUOROBENZENE («) (HALL)
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City of Scottsdale Contract No. 1998-006-COS-A2

tK«-2B-1997 B8t53 P.07

American Environmental Network (Arizona), Ine.
GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK
r i* VOLATILE HALOCARBOH/AROHATXC (EPA 8010/8020)
ENT. : LEVINE FRICKE
JECT # : 1583.-97-007
7ECT NAME t SIEMENS NIBH
:NT I.O. : REAGENT BLANK

70UNOS

SENE
iOOXCHLOROMETHANE
40FORM
iOMBTHANE
ION TETRACHLORIDEIROBENZEHE
7ROETHANE
7ROFORK
IROHBTHAME
lOMOCHLOROMETHANE
-OICHLOROBEHZBHE
iLOROETHTL VINYL ETHER
•DICHLOROBBHZSNE
•DICBLOROBENZENE
1LORODXF1.UOROHETHANE
-DXCHLOROBTHANE
•DZCHLOROETKANE
•DICHLOROETHBNB•1,2-OZCaZ.OROBTHBNE
•DZCHLOROPROPANE
•1,3-OICHLOROPROPENE
<S-X,3-DICHLOROPROPBME
tLBSNZEME
lYLENE CHLOIUDE
.2,2-TETRACHLOROETOANE
SACHLOROETHENE
lENE
.l-TRICHLOROETHANE 
.2-TRZCHLOROETHANE 
»LOROBTHBNB 
mLOROFLUOROMETHANE 
fL CHLORIDE 
\L XYLENES
:hlorotrxfldorobtkaneIS-1r 2-DXCHLOROETHENE

ATI X.D.
DATE EXTRACTED 
DATE ANALYZED 
UNITS
DILUTION FACTOR

> 701809 s K/A 
: 01/23/97 
: UG/L 
* N/A

RESULTS

SURROGATE PERCENT RECOVERIES
ILORO-2-FLUOROBEMZENE (%) (PID) 
tOFLUOROBENZENE («) (HALL)

<0.5
<0.5
<0.5
<2.0
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<5.0
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<2.0
<0.5
<0.5
<0,5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<2.0
<0.5
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City of Scottsdale Contract No. 1998-006-COS-A2

K.Mb

/fmeriean Envinnmenud Network (Arizoua), Inc.

~~ QUALITT CONTROL DATA

T : VOLATILE KALOCARBON/AROKATIC (BPA BOlO/8020)

ENT : LEVINE FRICKE
JECT # : 1583.97-007
JECT NAME : SIEMENS NZBH
I.D. : 70163801

ATI Z.D. s 701809

DATE AHALTZED i 01/22/97 
SAMPLE HAYRZX : AQUEOUS 
UNITS I UG/L

POUNDS
SAMPLE
RESULT

CONC.
SPIKED

SPIKED
SAMPLE

%
REC<

OUP.
SPIKED

.SAMPLE

DUP.
4

REC. RPO

-DICHLOROETHENE <0.5 20.0 19.5 98 20.0 100 3
CHLOROBTHBNE <0.5 20.0 20.7 104 22.6 113 9
RACBLOROETHENE <0.5 20.0 20.8 104 22.8 114 9
SENE <0.5 20.0 19.1 96 19.5 98 2
dOOICHLOROMETHANE <0.5 20.0 16.7 84 • 18.4 92 10
3ROFORM <0.5 20.0 21i0 105 22.6 113 7
,1-TRICHLOROBTHANE <0.5 20.0 20.6 103 22.6 113 9
TENS <0.5 20.0 19.4 97 19.9 100 3
3R0BENZENE <0.5 20.0 20.5 103 21.9 110 7
fLENE <0.5 20.0 19.5 98 20.0 100 3

icoveicy » (SpUce Sample Result - Sample Result)
X 100

Spike Concentration 

(Relative % Oi££ecence) (Spiked Sample - Duplicate Spike) 
Result Sample Result
Average of Spiked Sample

X 100
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13940633V6
Exhibit A 

Page 172 of 495 
Attachment 3



City of Scottsdale Contract No. 1998-006-COS-A2

APPENDIX D

TIME DRAWDOWN AND RECOVERY DATA
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APPENDIX E

LETTER REPORT TO EPA, DATED MARCH 4,1997
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City of Scottsdale Contract No. 1998-006-COS-A2

lillSl! 4AmosaBfns?8

Match 4. 1997 

Emily Roth
U.S. Eoviroiimental Protection Agency 
Mail Code H-7-2
75 Hawdtome Street ~
San Francisco, CaUfoniia 94105

Sulyect: Area 7 MAU Aquifer Testing

Dear Emily:

Attached please find oar report on the results of aquifer testing at two proposed MAU 
groundwater extraction weUs in die vicinity of Area 7 of fee North Indian Bend Wash 
Superfund site. The purpose of fee testing was to obtain data regarding aquifer properties 
in fee Middle Allnvial Unit (MAU) in fee area of fee pn^osed extraction wells necessary 
for the design of fee proposed MAU groundwater extraction and treatment system at Area 
7. If you have any queakms or comments, please call meat (602)905-9311.

Sincerely;

r D. Cross, R.O.
Senior Associate Hydrogeologist 
Scottsdale Operations Manager

cc: Jtfen Wyss, Siemens Cooqwnents. Inc. 
Mike Vandenber^ Lafeam & Waddns 
Winifeed An, amd Hm 
Tun Graves, CH2M mil 
EdPmd,ADEQ 
Phn Whitmore. ADEQ

8230 East Raintfea Drive. Suite 103. Scottsdale. ArUena 85260-2516 » (602) 905-8311 fax (602) 905-9353 
1 J8i.it/-1> ^ Offices Worldwide
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City of Scottsdale Contract No. 1998-006-COS-A2

RESULTS OF Mn>I»JS ALLUVIAL UNir AQUIFER TESTING AT THE 
FSOPOSED groundwater extraction wraxs 7EX-3MA & 7EX-4MA 

LOCATED NEAR NORTH INDIAN BEND WASH AREA 7

1.0 INTRODUCnON _

On bdialf of Siemens Conqxments, Inc. (Siemens), Levine’Fricte'Recon (LFR) b 
designiiig a groqindwater extraction and treatmem system to address the presence of 
volatile organic conqxwnds (VOCs) at elevated concentrations in the Middle Alluvial Unit 
(MAU) near Area 7 of the Nmd) Indian Bend Wash (NIBW)Supetfiind site. Aconcqttual 
work plan, dated SqUBinber 22.1995, was submitted to the U.S. Environmental Protection 
Agency for review and comment. That work plan described the procedures to implement 
an effective source-area extraction program in three phases.

The first idiase included installation and testing of a single extracfitm well to a dq>di of 
qiproximately 350 feet bdow ground surface (bgs), the antic4)ated vertical extent of VOC 
concentrations of concern for source area remediatioii. Based on that work, treatment and 
end-use alternatives for extracted groundwater would be evaluated. The second and ttiird 
pimowt addrogf HMign installatian, and start-up of die proposed groundwater 
extraction and treatment (GWET) system, and the monitoring and evaluation of the 
system’s efiecdveness.

orBcdon well 7EX-3MA was installed in iannaiy 1996 in the parking lot adjaoem to the 
southern boundary of Area 7. Depth-specific soil and groundwater samples collected 
during drilling, using the SimulProbe'"* sampling technique, confirmed diat sigrrificam 
reductions in VOC concentrations occur vertically between 300 and 350 feet bgs. The 
base of d» screen interval was dierefbre set at 350 feet bgs to avoid creating vertical 
conduits to cleaner zones below.

Following initial testing at 7EX-3MA. a more detailed work plan for MAU groundwater 
extraction and treatment was prepared and submitted to EPA on March 8, 1996. That 
work plan summarized the results of an aquifer test during which 7EX-3MA was pumped 
for ai^mnimaidy 20 hours. Hie report also proposed a response action based on an 
evahiafion of groundwater treatment and end-use alternatives. Subsequem to die submittal
of that work plan, it was determined that a second extraction wen would be beneficial to 
the source-area extraction program.

In October 1996, extraction well 7EX-4MA was instaUed approximately 1500 feet soudi 
of Area 7. near monho^ weU W-2MA. WUle instaUing 7EX-4MA. VOCs 
conccBtrarions detected in depth-specific soil and groundwater samples reduced 
significandy beneath 250 feet bgs. As such, the base of die smeen interval was set at 300 
feet bgs. FoUowing installation, a second.aquifer test was conducted usii^ 7EX-4 as the 
pumping well. An assessment of MAU aquifer properties in die general vicinity of Area 7 
was then made by im^iating data from both aquifer tests. This report summarizes the 

-results of that assessment. Those results will then be incorporated into the design of die 
jea 7 GWET system.

1583.97-9
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City of Scottsdale Contract No. 1998-006-COS-A2

!£!!>!l£!i&Sgai
2.0 OBJECTIVE

The cAgective of aquifer testmg at 7EX-3MA and 7EX-4MA was to characterise aquifer 
properties within the iqqKT portion of the MAU. That infotmaticm will then be used in the 
de^n of a OWET syi^ at NIBW Area 7 to estimate optimum extraction rates ^ 
analyze anticquied hydraulic capture associated wife those extr^on rates.

3.0 GENERAL METHODOLOGY

Aquifer te^ were conducted following installation of extraction wells 7EX-3MA and 
7^-4MA. Bofe aquifer tests were conducted using several nei^iboring monitoring wdls 
as observation srdls. General information regarding the design and configuration of the 
various punqnng and observation wells is shown cm Figure 1. Daring testing, disdiarge 
from 7EX-3MA was conveyed to temporaiy above ground storage tanks and then to the 
Area 7 UAU groundwater treatment facility for treatment befcne disposal in die municipal 
sanitary sewer. Discharge from 7EX-4MA was conveyed to a portable carbon vessel for 
treatment and discharge to the sanitary sewer. Effluent from the carbon vessel was 
sanq>led and analyzed by an on site laboratory to verity that discfaai:^ to fee sanitary 
sewer were within permitted levels for the VOCs of concern.

During eatfe aquifer test, electronic data loggers were used in fee pnntytng well and 
observation wells to obtain detailed drawdown data, indine flow meters and totalizers 
were used to monitor extiactitm rates. Samples of extracted gnmndwafer woe 
periodkaliy collected and amdyzed using an an-site laboratory to monitor water quality.

The aquifer test at 7EX-3MA was preceded by a short-term stqp drawdown test to assess 
weQ efficieraty and yield. After a sofScient recovery period, a 2(Miaur aquifer test was 
conducted at an extraction rate of aqyroximately 17$ gallons per numite (gm). AtTEX- 
4MA, fee initial step test conunenced at a panning rate of SO gpm. Aftm qqnoxmutely 
one hour, the punqring rate was increased to approximately 70 gpm. Doting feat second 
stq>, effhiem saotyles fr(»n fee portable carbon vessd indicated fea breakfeiottgh may be 
occntring sooner than anticqrated. As sudi, tire 70 gun pumping rate was maintained for 
the remainder of the test. The test was terminated after approximately four hours when 
efflurait concemrations qqnoached tire limit for disposal to the sanitary sewer.

4.0 LABORATORY ANALYSES OF EXTRACTED GROUNDWATER
Table 1 shows the results of analytical testing of extraction well efferent water during the 
aquifer tests. The average effluent concentration for 7EX-3MA and 7EX-4MA was 6.59 
m^, and 6.4 mg/1, respectively.

1583.97-9
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City of Scottsdale Contract No. 1998-006-COS-A2

ifisiSiisM!
5.0 ANALYSIS OF AQUIFER TEST DATA

Data collected from the data loggers were downloaded to a portable ctHtqmter and 
formatted to spread^ieet tables ndiich are induded in the diskettes attached to diis report. 
The data was analyzed using the AQTESOLV™ aquifer test solver program (veiiitm 
2.01) developed by Geraghty & Miller, Inc. Figure 1 shows the conceptual model used to 
evaluate the data from both extraction wells. For the purpose of this analysis, the aquifn- 
was assumed to be 190-feet duck and confined widi an anisotropy fector ^v/Kh) of 0.001. 
Partial penetiatimi effects were also considered.

ngoies 2 thro^ 10 show the results of our analyses using die AQTESOLV^ program 
for each puiqnng and observation well. Estimated values for transmissiviv ran^ from 
0.81 iF/m (8700 gpd/ft) to 1.67 f?fm (18000 gpd/it). Estimated values fiitf storativity 
ranged frmn 0.0001 to 0.003 (excludii^ results based on die pumping wdl as die 
obsovation well).

6.0 CONCLUSIONS

Based onthe concqitual model for die general vidnity of Area 7, and the various 
assunqitioDS presented, the estimated transmissivity of the MAU widim the depdi interval 

" ram 160 to 350 feet bgs is aiparoximately 10,000 to 15,000 gpd/ft. Hie estimated 
storativity within that same inferval is approximately 0.0003. Hiese estimates will be used 
as the basis for develqiing optimum long-tennpunying rates and to assess anticipated 
hydraulic capture associated with extraction at wells 7EX-3MA and 7EX-4MA. The Area 
7 MAU GWET system design lepoR mil summarize the results of tiiose analyses.
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PROJECT INFORMATION
Company; LFR 
cnent Slemene-NIBW 
Project IsroiseS 
Test Location: Scottsdale. AZ 
Test Wall: 7EX-3MA 
Test Date: 01/11/88

SOLUTION
Aquifer Model: Confined 
Solution Method: Theb
T = 0.9685 f^/teln 
S =0.03316

Saturated Thicimess; 190. ft
AQUIFER DATA

Anisotropy Ratio (Kz/K^; 0.001
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PROJECT INFORMATION
Company:
Client Slemens-NIBW 
Project 1583.96^
Test Location: Scottsdale. AZ 
Test wen 7EX-3MA 
Test Data: 01/11^

SOLUTION
Aquifer Model: Confined 
Solution Method: Thejs
T =146f^/mln 
S ° 0.0020

Saturated Thickness: 190. ft
AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 0.001

WELL DATA
Pumping Wells

well Name X(fD Y(fl)
.7EX-3MA 0.25 0

Observation Wens
Well Name X(ft) Y(«
0 CH2MHILL 350 0

FIGURE 3
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PROJECT INFORMATION
Company: LFR 
Client Slemene-NIBW 
Project: 1563.86-9 
Test Location: Scottsdale, AZ 
Test Well: 7EX-3MA 
Test Date: 01/11/96

SOLUTION
Aquifer Model: Confined 
Solution Meteod: Thels
T = 1.671 fl^/mln 
S ° 0.003166

Saturated Thickness: 190. ft
AQUIFER DATA

Anisotropy Ratio (Kz/Kt): 0.001

- - --- *_

Pumping Wells
WELL DATA

1

Observation Wells
WeOName X(fl) Y(fl) Wen Name X(ft) Y(«
7EX-3MA 0.25 0 »D2MA 330 0

FIGURE 4
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PROJECT INFORMATION
Company. I£R 
Client Slemens-NIBW 
Project 1583.96-9 
Test Location: Scottsdale, AZ 
TestWbll: 7EX-3MA 
Test Date; 01/11/98

SOLUTION
Aquifer Model: Confined 
Solution Method; Thels
T «1.185 fl^Anfn 
S =6xiTiT*WiTi

Saturated Thickness; 190. ft
AQUIFER DATA

Anisotropy Ratio (KzA<r): 0.001

VtELL DATA
iWeHs Observation Wells

WEIIName X(m Y(fO
7EX-3MA 0.25 0

Well Name X(fl) Y(fl)
• W1-MA 1700 0

FIGURE 5
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PROJECT INFORMATION
Company: LFR 
Caent Siemene-NIBW 
Project 1583.98-9 
Test Location: Scottsdale, AZ 
Test wail: 7EX^3fflA 
Test Date: 01/11/98

SOLUTION
/Vqidtar Model: Confined 
Solution Mettiod: Cooper-Jacob
T g 1.342 t^/mln 
S B 0.0001476

AQUtFERDATA
Saturated Tlilckness: 190. ft Anteotropy Ratio (Kz/Kr): 1

Pumping waOs
WELL DATA

1

Obseivaflon Wells
wail Name X(f0 Y(ft) Well Name X(fl) Y(ft)
7EX-3MA a25 0 oW1-MA 1700 0

FIGURE 6
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PROJECT IMFORWIATION
Company:
aient Slemens-NIBW 
Project 1583.98-9 
Test Location: Scottsdale. AZ 
Test well: TEXlSiA 
Test Date; 0-1/11/98

SOLUTION
Aquifer Model: Confined 
Solution Mettiod: Thels
T = 1.014 f^/min 
S ° 0.000353

Saturated Thickness: 190. ft
AQUIFER DATA

Anisotropy Ratio (Kz/Ki): 0.001

WELL DATA
iWdOs Observation WeDs

Well Name Xlft) Y(fl)
7EX-3MA 0.25 0

Well Name X(ft) Y(ft)
oW2-MA 1260 0
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PROJECT INFORMATION
Company: LFR 
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Project 1583.98^
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Test Well: 7EX-3MA 
Test Date: 01/11/98

SOLUTION
Aqulfsr Model: Confined 
Solution Method: Cooper-Jacob
T a 1.093 «?/twln 
S a 0.000243

Saturated Thickness; 190. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

WELL DATA
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7EX-3MA 02S 0 oW^-MA 1250 0
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WELL DATA
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PROJECT INFORMATION
Company: 1^
Client: SIEMENS-NIBW 
Pn^ect 1583.97-601 
Test Location: Scottsdale. AZ 
TestWeO: 7EX4MAU 
Test Date: Dee. 11,1996

SOLUTION
Aquitor Modal: Confined 
SotuUon Method: Ttwls
T ° 0.8659 ft^/mln 
S 0 0.00(0645

Saturated Thickness: 190. ft
AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 0.001
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Wen Name X(ft) Y(ft) Wen Name it (ft) 1 Y(ft)
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Task Ground-Water
Extracted
(Gallons)

Sample
Date

HalogenatedOrgaide Compounds |
H>A Method 601 |

Trichloroethene ^
(TCE) 1

Wdl Development OCIO 1/9/96 6.60

Aquifer Test 13,080 1/12/96 7.40
20,350 l/IZ/96 6.00

7EX-3MA 34,160 l/12m 8.10
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APPENDIX F

CALCON CARBON OXIDATION TECHNOLOGIB TREATABILITY 
STUDY AND VENDOR SPECIFICATIONS FOR UV/Ox REACTOR
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EXECUTIVE SUMMARY

Calgon Caibon Oxidation Tedinologies (CCOT) is pleased to submit this proposal for a Rayox* 
UV/Oxidation system to treat contaminated groundwater at the North Indiw Boid Wash Area 7 
in Scottsdale, AZ.

The treatment requirements iqwn which this proposal is based are to remove TCE from the 
groundwater at a flow rate of 385

The proposed Rt^ox* system will be designed to achieve tte treatment requirements u-sing 
CCOFs patented process. This process utilizes UV light to photolyze hydrogen peroxide, 
generating highly reactive oxidizing qxcies Qiydiox^ radicals) in solution which accelerates the 
ondation of die target organic contaminants. The ayst^ size and optimam Rayox* treatment 
process conditions were based upon test results obtained with actual water samples, and on 
Calgon Carbon’s expertise and broad experience in treating waters with sin^ draracterisdcs 
and treatment requirements. CCOT is cc^dent dial die proposed Rayox* system will achieve 
the treatment objectives and offers a performance guarantee to that effect A firU description of 
die proposed system and the treatment process is included in the attached proposal.

Proven Performanu. With qqiroximately 100 systems built for treating a broad 
spectrum of contaminated groundwater, iiidustrial wastewater, process water and 
drinking water, Rayo^ has proven its capalnli^ to meet the most denmnding 
performmioe requirements.
Tedmology Leadership. As a result of its strong conunhment to R&D, Calgon 
Carbon has introduced a number of important features to the industry, including:
- High efticiency, high power UV lamps, widr strong ouqnit in the spectral region 

(UV-C) of greatest {diotochemical activity.
- Proven lamp quartz cleanup mechanism, which maximizes system 

availability while ensuring the integrity of the treatment process.
- State oftlm Alt PLC control system enabling around the clock operation with 

minimum operator attendance and involvement, with the capabi^ of remote 
dtagnosis through the use of a modenL

- Proprietary photo-catalysts which reduce treatment costs and expand the range 
of economic q^lication of UV/oxidatioiL

Rdlabilhy. Field experience with tiie extensive installed base of oeatment 
systems has shown Rayox* to be the industry leader in terms of peifonnaiice and 
reliability. Calgon Ca^n has never had to remove an installed Rayox* system 
for tmsatisfectory performance.
Safety. CCOT is a CSA (Canadian Standards Association) certified manufimturer. 
eSA is recognized by the US Occupational Safety and Health Administration 
(OSHA) as an accredited Nationally Recognized Testing Laboratory (NRTL). 
CSA is also a Los Angeles Department of Building and Safety approved electrical
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testing labonuny. Our Cacilities are inspected regulady to ensure that the high
atniMlfltiiia AfPga ana maifltAtnad

System Quality. CCX)’rs quality assurance manufectining program has fully met 
die requirements of NASA. Ontario Hydro. Hydro Qudiec, US DOD and die US 
DOE for low level mixed waste applications.
Contombuua Destruetian. As Rayox* is an oxidadoh technology, it converts the 
contaminants into harmless products sudi as water, carbon dioxide and mineral 
salts, elimiiMtine the need for secondary material handling or disposal 
requirmnents.
No Gaseous Emtssious. Rayox* has been certified by the Soudi Coast Air 
Quality Management District (SCAQMD) and die Area Air Quality 
Managemoit District (BAAQMD) as having no air emissions. Thus die costs, 
effort and time involv^ widi air permits are avoirled.

Ease of transport and ia^aUation. The Rayox* system is modular in design, with 
the modules mounted for ease of transport and installtttion.
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“ SECTION 1

DESIGN VALIDATION

LI DESIGN TEST SUMMARY _

A design test was peifonned to demonstrate the efTectiveness of CCOTs Rayox* process 
in destroying VOCs in groundwater from the North Indian Bend Wa^ Area 7 in 
Scottsdale, Arizona. UV oxidation will be used in conjunction with an air stripping system 
for treatment of die cxtraclod groundwater. Based on the design tests conducted, a frill 
scale system for treatment of the groundwater at a flow rate of 385 gpm is proposed. The 
objectives of the design tests were:

• to identify the most effective Rayoz* process for reducing die total VOC content in 
the groundwater to allow efSckm air stripping

• to determine the system size m meet disdiarge requiremoits.

L2 THEORY

In UV/Oxidadon processes, a high powered lamp emits UV radiation into the contaminated 
water. An oxididng agent sich as hydrogen peroxide is added vhich, when activated by 
the UV forms hydroxyl radicals vdiich destroy the toxk tnganic conqiounds in 
groundwater. The photolysis of hydrogen peroxide produces a highly reactive radical, 
(•OHX which initiates a rapid cascade of oxidation reactions. If allowed to proceed to 
completion, the end products are carbon dioxide and water. This oxidation can be greatly 

in some cases, by the addition of homogeiKius catal^ts which increase the 
effrciency of the UV light reactions.

1.2.1 UVDose

In the UV oxidation process, a high powered lamp emits UV tadiatimi throu^ a quartz 
sleeve into the contamiiiated water. The photons of li^ activate hydrogen peroxide or a 
catalyst generate hi^ily reactive tadicids whidi destroy the organic oontamiiiants. The 
destruction of orgainc contanunants is therefore dependent upon the amount of UV light 
which is qiplied to tiie contaminated water.

CCOTs design parameter for the scale-up of UV oxidation systems is the 'TJV dose” which 
is defined as the amount of UV lamp energy (in kWh) ^jplied to 1000 gallons of water. 
This design parameter can be calculated fiom either flow through or batch situations as 
follows;

1-1
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Desipi Vtdtdation

UV Dose (Batdi) ■

UV Dose (Flow) «

Lamp Size (kW) X “nine (mia)x 3785 (L/1000 gal) 
Volume (L) X 60 (mih / hr)

Lamp Size (kW)x 1000 (gal/1000 gal) 
Flow Rate (gpm) X 60 (min / hr)

The UV Dose is used to scale-up from a batch design test to a full scale system. For foil 
scale systems nsmg 30 kW lamps, foe calculation uses foe 27.5 kW nominal running power 
instead of the 30 kW maximum power.

1.2.2 Electrical Energy per Order (EE/O)

The destruction of a contaminant by a UV/Oxidation process involves a complex serin of 
chemical reactions. However, erqxrience has shown that tiiis destruction generally follows 
a first order idationfoip with the amount of energy input into a unit volume of water (UV 
Dose). A simfde design parameter, which incorporates the UV Dose itqwt to the system and 
the niunber of orders of contaminant destruction, can be used to compare and scale^qr 
processes. This design paramo is known as the Electrical Energy per Order or die EE/O 
and its units ate in kWh/lOOOgal/oider.

For example, if it takes 10 kWh of electrical energy to reduce die concentration of a target 
compound fixim 10 ppm to 1 ppm (1 order of magninide or 90% destruction) in 1000 
gallons of water, then foe EE/O is 10 kWh/lOOOgal/mder for this conqxiund. It will take 
another 10 kWh/lOOOgal of UV Dose to reduce the compound from 1 ppm to 0.1 iqim.

The EE/O values obtained in a batch system can be qipiied directly to a foil scale 
flowthrough system. The equation for die EE/O wfaidi q^es to bofo batch and flow 
through situations is:

EE/O UVDose
Log(G/Cf)

where C; is the initial concentration and Cf is die final concentratioiL

In scaling up from bench scale results to a foil scale system the EE/O value is calculated. In 
systems with more than one compound of interest the EE/O for eadi conqxiund must be 
(^ermined in foe batdb testing. The efBuent concentration for each compound can then be 
calculated for foe foil scale design.
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Oefljgn yalldatlon

— 1.2.3 Xayat^ UV QxidatUm Processes

UV/Peioxide is the most common advanced oxidation process used today. It miliw^ the 
reaction of UV with hydrogen peroxide to generate highly reactive hydroxyl radicals (*OH) 
as shown below;

H202 + UVUght 2 .OH ~ [1]

This reaction relies on tiie absorbance of UV light by the hydrogen peroxide molecule. 
Peroxide absorbs UV light between 200 and 300 nm but abso^ most strongly in tiie 200 
to 240 nm range. Calgon Carbon's medium pressure UV lanqis have been Ht»«rignwl to give 
out significantly more UV light in tire 200 to 240 nm range than any other UV light source.

The adjustment of sanqrle pH and tiie addition of catalysts may enhance the UV/Peroxide 
treatment of cotain contaminants. Two patented CCOT processes involve the addition of 
iron based catalyst and adjusnnent of the water pH to between 2 and 4 prior to 
UV/Peroxide treatmenL In this case, treatment inqirovements n^ te weighed against 
added process conqilexity associated with pH adjustment and catalyst addition.

The hydrot^l radicals created by the UV light oxidize contaminants in the water to form 
non-toxic by^inoducts. Hydroxyl radicals react fiister wl± some compounds tiiat they do

— with others. This means that where a number of conqxiunds are targeted for tteatment, tiie 
one conqiound that treats the slowest will determine tte system requhements.

IJ DESIGN TEST RESULTS

1.3.1 Sample Characteristaion

A drum of groundwater was received at CCOT on ^iril 22, 1996. The groundwater was 
well mixed and a sample was collected fisr analysis. Results of the preliminary 
groundwatm analysis conducted at CCOT are dtown in Table 1.

Table 1: Results of Preliminary Analysis

Aiqieatance clear, no color
TSS.mg/L <10
pH 7.9
COD.mg/L <5
Alkalinity, mg/L 320
Fe,mg/L <1
Chloride, mgA. 420
Bromide, m^ <10
Nitrate, mg/L 85
TCE.mgA> 2.6
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Daign yaUdattoa

The UVabsnbanoeoftfae mixed sa^le was also measured. The optical densior values at 
difierent WBveloigdis are shown in table 2.

Table 2: Measured UVAbsorbanee Values
Wavdength(nm)

200
210

230
240

260
270
280
290
300

Mlied&impk

10.8

0.05
0.04
0.06
0.04
0.04
0.03
0.03

The groundwater has a lelattveiy high UV absorbance due to the high nitrate level 
indicating that non-taiget water constituents are competing for UV light energy against the 
target contammants «n<t i^drogen peroxide, thus decreasing treatment efEciency.

1.3.2 Pilot Unit

Design testing at CCOT b performed using a 1 kW Pilot Unit This unit consists of a 10 
gallon cylindrical stainless steel Rayox* reactor equipped with a 1 kW ianq>. The lanq> 
used has an identical UV output to the 30 kW lanqss vUch are used m a foil scale systmn 
so that scale>iq> using the design parameter, UV Dose, is extremely accurate. The 1 kW 
lamp is motmt^ vertically in the reactor and sqtarated from die water by a quartz sleeve. 
An eir*actuated transmittance controller automatically wipes dm quartz sleeve at regular 
intervals to oisuie that die rjuartz rmnains clean throu^iont the mitire run. A mixer in the 
reactor ensures conqdete mixing ofthesanqile during the testing. The Pilot Unit also has a 
steel vvfaidi, when closed, serves to block the transmittance of UV light into die
sample.

1.3.3 Experimental Procedure

For the experiments, 8 gallons of the groundwater were added to die Pilot Unh. The 
samples were dien spiked with TCE to die expected level An initial sanqile was taken for 
analysis. The UV limp was then ignited widi the steel shutter closed. Reagents were then 
added as required (i.e. Hydrogen Peroxide as a treatment reagent). After several minutes 
were allowed for reagent mixine and lanqi watm>up, the diutter was opened and die run 
timer was started. Samples were taken at periodic intervals corresponding to increasin} 
UV doses and were analyzed m bouse for TCE. During the final test, samples were

13940633V6
Exhibit A 

Page 202 of 495 
Attachment 3



City of Scottsdale Contract No. 1998-006-COS-A2

Daiffi yaUdaUm

collected and submitted to an outside analytical laboratory (Baninger Laboratories, 
Mississauga, Ontario) fin VOC analysis purge and trq> gas duomatognphyAnass 
spectrometry using US EPA Mediod 8260A.

Results of the different test tuns were compared by plotting the concentration of the TCE as 
a function of UV dose (eaqnessed as total tamp energy per thousand gallons of water)........

1.3.4 Test Results

CCOT carried out three treatment tests on the groundwater. Ute test matrir is sununarized 
in Table 3 and the design ^ results are presented in Table 4.

Tabu 3: Design Testing of Groundwater
Ron

«
Treatment

Process:
pH HsO,

Rpm
1 Rayoz'^UV/Peimdde as is 75
2 Rayos*^UV/Peroxide as is 150
3 Rayox* UV/Peroride as is 75

Tabu 4: Anafylieal Data from Design Test Runs

UVflpse- -a'. ' „ ■TCE-;:
kWhnogo^ "

0 10200
3 . 1320
6 190
9 50

Run2:Rofax* ISOppmHfij

-kWh/MKKljgalKf.:^-: ■ ■

0 10000
3 690
6 140
9 30
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DetigpValUbtUm

Rim3:Rayw^* ISppmHfii
UVDose TCE

kWh/lOOOgal ppb
0 8700

1.27 300) ■
2.55 1700
3.82 340

For each test nm conducted, the measured conceotiati. 
plotted as a function oftheq^iiedUV Dose in Figure 1.

of TCE in each sample are

Duiiiig Run 3, san^les were collected for VOC analysis at an independent professional 
laboratory. Results of this analysis are presented in Table 5.

Table 5: VOC Concentrations in Run 3 Sonifies
Conqtouid Cormembatum^) at Diffeteid IJV Doses

0,'^; ;;;;
■■

255 3.82,
chloroform <200 na 7.4 6.0

TCE 11000 na 107 65.4
na° not available

1.3.S Discussion of Resuhs

The initial two runs were conducted to identify a suitable hydrogen peroxide dose for 
UV/peioxide treatment of the groundwater. As ^wn in Figure 1, the higher peroxide 
dose did not s^nificantly inqirove treatment and the final confirmation nm was therefore 
conducted widj a peroxide dose of 75 ppm.

The final run was conducted to confirm the results obtained in Run 1 and to determine 
treatment rates £>r other VOCs in the groundwater. While the initial TCE concentration 
measured at the outside laboratory correspond to foe Calgon Carbon result, there was 
significant discrqan^ in foe other sanities. For foe final two samples, the TCE 
concmitration d^ected by Barringer were 107 and 65.4 ufoUe foe CCOT analy^ 
showed concentrafions of 1700 and 340 ppb respectively. The rate of TCE treatmem 
indicated by the Barringer data is somevfoat foster than erqiected in groundwaters of this 
type based on previous CCOT c}q)etience. As the CCOT data also showed good 
repeatability between test runs, it is recommended that design calculations are based on 
these results. If the recommended design is over-conservative, the lamp power of the 
system may be turned down, to reduce operating costs.

The VOC analysis conducted by the outside laboratory showed that the groundwater did 
not contain si^iificant quantities of other VOCs. The only other VOC detected beside
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Daig/t Validtmon

TCE was chlotofonn and after a UV dose of 3^ kWh/1000 gal the chloiofbmi 
concentraaon was only 6 H>b.

1.3.6 Extnqtolation of Results

In scaling iq> from bench scale results to a fiiU-scale system the EE/0 value is calculated. 
■ The laiga the EE/0 die more energy required and h»ce treatmenijs less efficient-. By 

conq»iiiig EE/0 values from each run one can easily see the reduction in electrical power 
requiied for treatment as the conditions are varied. By multiplying the EE/0 by the number 
of orders of magnitude of destruction required, the UV dose is obtained.

For Qcanqile. based on Calgon Carbon’s data fiom Run 3 a UV dose of 3.82 kWh/1000 
gallons reduced the TCE from 8700 to 340 ppb. The EE/0 value is therefore calculated as 
follows.

EEIO--
£o«(8700/34(0

Using this ^O value, the full size system is easily scaled to any flow rate or 
concentration.

Based on the design test results, a 2 x 30 kW Rayoz* system followed by air stripping is 
recommended for this qiplication. For design purposes, the nominal lanq> power output of 
this system is 55 kW. Maximum flow rate TCE loading conditions for tiiis system 
must be calculated to ensure that air strii^er missions will meet regulatory requirements.

Assuming a groundwater flow rate of385 gpm and an influent TCE concentration of 6,870 
ppb, the efQnent TCE concentration can be r^culated as follows:

UVDose 55 kWx low (gal/1000 gal) 
385 (gpm) X 60 (min/hr) 2J8 kWh/1000 gal

Log(G/C») UVDose
EE/O 2.71 0.88

Cf= 909 ppb

Therefore, the TCE concentration will be reduced fiom 6,870 to 909 ppb at a flow rate of 
385 gpm, an 87 percent reductioiL
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Design yttlldatlon

By comparison, using Run 3 efDuent data from Bairinger, the following design patamden 
aie calculated:

EE/0=1.34
UV Dose = 2M kWh/lOOO gallons (based on a 2 x 30 kW I^ox^)
Log (C/C,) =1.78 
Cf=llSppb
TCE Reduction = 98 percent

As noted above, the recommended 2 x 30 kW Rayox* system and design is based on 
CCOT’s a^ is conridered conservative. The actual TCE reducticm will likely by 
greater than 87 pocent. but less than the 98 percent calculated using foe Barringer data. In 
any case, the estimated effluent quality bas^ on the CCOT study data and recommended 
design is adequate for efficient treatment uang a low profile air stripper. If the influent 
TCE concentration decreases or foe actual treatability is higher in the 2 x 30 kW Rayox* 
system than estimated, foen adjustments to lamp power, a^or peroxide dose can be 
employed to reduce operating costs while still meeting foe design crhetia for the air 
sirijqrer.
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SECTION!

SYSTEM DESCRIPnON

OVERVIEW

The proposed treatment train consists of a hybrid UV/Qxidation - Air Stripping system, 
where the Rayox* UV/Qxidation reactors will reduce the organic loading in the 
contaminated water to a level where the off gas fiom the air stripping system can be 
direcdy discharged to the atmo^ihete. in conqtliance widi the controlling r^idations.

PROCESS DESCRIFHON

A process flow schematic for flie proposed system is illusDated on Dscnving No. 620-RD- 
S00821 enclosed wifo this inoposal. The foUowing is a description of the process of the 
system t^hen operated at dm design flowrate of 38S gpm.

Oroundwata is fed to the treatment train at a flow rate of 38S gpm. Hydrogen peroxide is 
injected and mixed wifli foe influent water in a static mixer upstream of foe 60 kW Rnyox* 
system. Inside foe reactors, the UV light combines with hydrogen peroxide to form hi^y 
reactive oxidizing species which desirt^ TCE and cfalmoform molecules in foe 
groundwater to allow compliance wifo both air and water discharge limits after downstream 
treatment in foe air mipper system. Levels to vduch foe organic concentrations will be 
reduced for foe various flow conditions are ^wn in Section 1 above.

The Rayox* reactor is a cylindxical stainless steel vessel at the center of which is a angle 
high powered CCOT ultraviolet lanq>. A quartz sleeve separates foe lanq) fiom foe water. 
The quartz sleeve is kept clean automatically by a patented air-actuated quartz cleaner that 
wipes the suifooe at regular intervals.

From die Rayox* system, water isfedtothetopoftfaeair stripping system dirough a 
spray nozzle. The air sttqqiing system conasts of a four tn^ ShallowTray* column 
equ4>ped with a direct drive air blower, a mist eliminator, a treated water sunq> and 
disch^epump. The mist eliminarorrenKtves the moisture content in the organic-laden air 
stream prior to disclarge to die atmo^ere. Treated water is collected in the sump located 
at the bottom of the air stripping column, and then discharged to the sewer line using the 
treated water pump. Level switches located in the sump control the operation of the treated 
water pump.
The system operates under the control of a PLC (Programmable Logic Controller). The 
main functions of the PLC software are to control die process, monitor die system status 
and alert foe operator to any fault conditions. The system is foil-safe for operator and
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Syswn Description

equipmoit safety. Tbe PLC will be designed and equq>ped wife a Netwoik Inteifece 
Module to be migrated in tte centralized plant control tystem.

2J EQUIPMENT SPEOFICAnON 

Rityox* Reactor System 

Rayox* Reactor

Quartz Cleaner

Air Compressor (Optional)

Hydraulic System

Treatment Capacity 
Pipe Diameter
Maximum Hydraulic Capaaty 
Minimum Flowrate 
Materials of Construction

Sample Points 
Mat^um System Pressure 
System Test Pressure 
Pressure Loss @ 385 gpm 
R^ox* Feed Pump 
Flow Measurement 
Flow Totalizer

Two a) 30 kW CCOT UV lamps
Fully sl^elded for protection from UV light
Air coolii^ fen on lamp end
Automatic action for cleaning UV reactor
quartz sleeve
Pneumatic drive
40 micron frlto, pressure r^ulator. oilia 
Ptoxiniity switdtes to detect operatitm 
Adjustable cycle frequency via PLC 
Re^socating instrument air compressor, 
rated at 2 sc&i and 100 psig, conq>l^ wife 
cooler and dual tower desiccant system

385 gallons per minute
6” 316L stainless steeL schedule 10
500 gallons pa minute
50 gallons per minute
316 or 316L stainless steel, quartz. Teflon
(wetted) and Viton
Influent and effluent
25 psig
50 psig
5Jpa
Stqiplied Ity Ofeets 
Magnetic flowmeter 
Integral distal flow totalizer

Electrical System

Electrical Supply Required:

Rayox* System
Full Load Running Current
Air Stripping System 
Full Load Running Current

480 VAC, 60 Hz, 3 Phase protected siqtply 
141 Amps
480 VAC. 60 Hz. 3 Phase 
14 Amps
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Air Compressor 
(QptUmid)
High Voltage Rayox* System

Low Voltage Rayox* System

120VAC.60HZ, 15 Amp dedicated wall 
outlets
Housed in a NEMA 1 voitilated and di^ 
proof enclosure
480 VAC for Lamp Power SiQrply 
2 X 30 kW havap Power Siq^lies 
480/120 VAC Transformer 
Treated Water Pump motor control 
Ttansfoimers in the hi^ voltage enclosure are 
capable of rugged long tom perfonnance 
Power foctor better than 0.9 at foil power 
120 VAC for cooling fans, air solenoids, 
metering punq> controls, and PLC 
24 VDC for interlock and input devices

Pby^adSpe^icatiota

The Rayox* system is mounted on <me (1) skid. Physical specifications for the ddd are as 
follows:
/^rptoximaie Overall Dimensions

Requhed Hei^ Clearance 

Skid Material

System Weight (dry)

Peroxide DeUvay System

4*W X 6.5^ X 7^11 Rqrox* Reactor Skid 
(see attached Drawing No. 0(»-R1>000112)

10.5’

Stnictural steel, widi add wash primer, 
chanical resistant 2 part epoxy paint

5,000 lbs

All peroxide delivery ^stem components are mounted on a separate stainless steel fiame 
suit^le for floor or wall installatiotL The skid includes an electrical junction box. A 
drawing of the peroxide delivery system is included (Drawing No. OOO-RX-400001). 
Specifications for the peroxide delivery system ate as follows:

Approximate Dimensions

Hydrogen Peroxide System

I’W x IT X 4-H peroxide skid
72-’DIA X 120" H 2000 gaUon storage tank
(optional)
2,000 gallon HDPE (cross linked) storage 
tank widi low level switch (optional)
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System Deser^ukm

50% Hydrogen Penndde
Estiniated reqtdraBeiit 70 gpd (based on
385 gpm and 75iq»n peroxide)
Delivery via meie^ pun^
Prominent Model Gamma4 
Redundam metering punq> (Optional) 
Proportional flow control to i^ent flow 
rate (Optional)
Manual override on stroke length/speed 
Electronic Solid State low flow switch 
Rotameter
Pressure indirator on punq) discharge 
Externally adjussabie stainless steel back 
pressure /check valve 
Pulsation damper 
Automatic primii^ valve 
6" Static mixer in process line

Regulatory Compliance

• Certified by CSA, an OSHA accredited Nationally Recognized Testing Laboratory 
(NRTL)

• Conforms to NFPA National Electric Code (NEC)

PROCESS CONTROL SPECmCAnON

The system operates under tire control of a Programmable Logic Controller (PLC). The 
main functions of flie PLC software ate to control the process and monitor the system 
status, and to alert flie <^>etator to any fiult conditions. The system is fiul-sa& fi>r the 
operator's safety and equipment protection. Alarm and status messages ate displayed on the 
al|tiia>numetic armnnciator on the cmrtrol pand. Control system q>edfications are as 
follows:

Control System 

Control Panel NEMA12 Enclosure
System Start/Stop buttons
liunp selector switches
Digital display flow indicator
Lamp current, power and voltage display
Alphanumeric fault and system status display
baegrel operator interface for testing
components duiing servicing
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Sjysian DescrtpOon

Prognonmable Logic Controller 

Variable Frequency Drives

Level Transmitter 
Level Switch

Operation

Flow

Hydrogen Peroxide Deliveiy

Temperature

Lamp

Quartz Cleaner 

Air Stripping System

Siemens Model T1-43S

Siemens (30 bp) (shaped loose)
Siemens (10 Iqi) (sharped loose)

Rosemount Model 1 IS ILT (shipped loose) 
Effector Proximity (shipped loose)

Alarm and automatic system shutdown on 
influent flow rate out of range 
Alarm and shutdown on leak detection

Alarm and shutdown on low peroxide flow 
Alarm on low peroxide levd in storage tank

Alarm and shutdown on high wat» 
temperature vmthm reactor

Alarm grot shutdown on lanq> fiulure
Alarm and shutdown on lanq^ cooling &n
Mure
Power interlock on HV cabinet door 
Alarm and shutdown on UV access covers

Alarm on Mure to operate 
Alarm on low air pressure

Alarm on hi^ water level in Stti|^>er sump 
Alarm on low air pressure fluou^ air stripper 
column
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“ SECTIONS

SYSTEM PERFORMANCE

The proposed Rayox* water treatment system will treat the groundwatm- to the specified 
discharge limits. Hie qiecific petfonnance to which the peifoimance guarantee applies and the 
estimated operating requiieinents are as follows;

3.1 PERFORMANCE OFRAWX* SYSTEM
The proposed Rayoi^ /air stripper system will treat water at a design flow rate of 38S 

from the mmcimuni influent concentrations to the required effluent concentration 
listed below.

Treatment flow rate 

Treatmmit Specification: 

TCE

385 gim

Influent pph

6.870

EfflHmtjph.

<1.WK)

The perfimnance guarantee is based on tests performed by CCOT on a sanqile of the 
groundwater provided by the customer. These tests characterize the groundwater 
chemistry as follows:

TSS,mg/L
pH
COD.mg/L 
Alkalinity, mg/L 
Fe,mg/L 
Chloride, mg/L 
Bromide, mg/L 
Nitrate, mg/L

<10
7.9
<5
320
<1
420
<10
85

Note: If these parameters vary slightly, the effluent TCE quality can be reached 
by increasing the peroxide dose and the lamp power. Also, the nitrate is as nitrate 
not as nitrogen. Very high levels of nitrate can cause absorption of light and thus 
reduce the amount of light absorbed by the peroxide. The levels here are higher 
than has been seen in sampling profiles.
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Syttan PaformaiKS

UV Absoibance:

Wavelength (run) UV Absorbance/cm
700 15_6
210 10.8
220 5.2
230 1.6
240 0.05
250 0.04
260 0.06
270 0.04
280 0.04
290 0.03
300 0.03-

OPERATING REQUIREMENTS

Chemical Reagenis

The proposed Bayox* system requires die addition of hydrogen potoxide solution to the 
influent water. Tte estimated dosage is 75 pjnn for the average design flow rate of 385 
gpm, which conasponds to an estimated consumption of 50% hydrogen peroxide of 70 
gallons per day.

UaiiHes

The utilities requhed to operate the Rayox* reactor are indicated below.

Electrical Power

Instrument Air
(See optional air compressor)

480 VAC, 60 Hz. 3 phase supply, protected 
Full lo?4 running current 159 Amps

2scfin,80- 100 psi
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~ SECTION 4

SCOPE OF SUPPLY

4.1 CCOT Supply —

CCOT proposes to supply the Mowing equipment and to provide the Mowing services;

Eqitipment:

One(l)

One(l)
One(l)
One(l)

Pie^iped, pre-wired and My shqMested skid oonsistnig of two (2)
30 kW leactois and power sqiplies; flan^ four inch (6”) influent and 
effluent piping connections; system controller (PLC), My programmed
Hydrogen peroxide delivery system 
Operatmg and Maintenance Manual
Set of field and panel mounted instruments, consisting of fire following:

1 Variable Frequency Drive (30 hp)
1 Variable Fiequoicy Drive (101^)
1 Level Transmitter (Roromount)
5 Level Switch
1 Motor Starter (7^ hp), (Siemens)
1 Averaging Pitot Tube (Dwyer) + Transmitter (0-5 in)
1 Netwodc Intei&ce Module

Optional Equipment:

One(l) Upgrade to adjustable powmsiqiply for Rayox* reactors
One (1) 2,000 gallon HDPE hydrogen peroxide storage tank with containmait and

level swhdies (2)
One (1) Air conspressor 

Optional Services:

• Technical assistance during the start iqr and conunissioning of the Rayox* system.
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Scope qfSuppfy

4.2 SUPPirBYOlHESS

In oidtf to clarify the scope of CCOTs si^^. it has beat assumed for the purposes of this 
proposal that the following itons are supplied by ofoeis:

Installation of the system including:

• provision of an industrial indoor environment. 40*F to 95’’F, sealed or painted 
concrete floor

• unloading, placing, leveling, and anchoring equipment
• electrical h^<up
• stqiply and installation of connecting piping to and from Rayox* system and 

betweoi Rayoi* system and air strqqnng system
• 1/4" OD tuinng betweoi metoing pump and peroxide storage tank, and between 

metering pump and Rayox* skid
• electrical wiring between metering punq> and Rayox* slod
• provisional of a lockable electrical disconnect in vidnhy of Rayox* system
• provision of utilities inchiding power (480V/120V) and instrument airs (see optional 

<dr compressor).

13940633V6
Exhibit A 

Page 215 of 495 
Attachment 3



City of Scottsdale Contract No. 1998-006-COS-A2

- SECTIONS

Warraaty and Terms

PERFORMANCE GUARANTEE AND WASSANTY _

. Perfonnance Guarantee

CCOT waira&ts dial the R^ox* water decontamination system qiecified in this proposal 
will peifonn in accordance with die treatment requirements qiecified in Section 3.1, 
provided it is installed in accordance with CCOT instructions and provided it is operated 
and maintained in accordance widi die instructions contained in die CCOT Operation and 
Maintenance Manual delivered with the Rayox* system.

Should the Rayox* system not achieve the above specified perfonnance and the influent 
conditions and watm diemistry are not materially diffeieni than tfa^ spedfied in Section 
3.1, CCOT shall adjust the operating conditions and replace defective system components 
as necessary to remedy the deficient performance. If necessary, CCOT shall siqiply 
additional Rayox* reactors or odier components as necessary to remedy the defident 
pofermance. These additional reactors or odier conqxments shall be siqiplied at no dunge 
to die customer.

CCOTs obligations under this performance guarantee shall continue drroughout the 
operating life of the Rayox* system, subject only to the condition that CCOTs liability for 
replacement compcments be limited by CCOTs material and lamp warranties.

Manufacturers Warranty

Material Warranty

CCOT warrants that, for a period of 12 months fiom delivery FOB CCOTs warehouse 
(Incoteims 1980) of die Rayox* component of the {noposed water treatment system to the 
Buyer, CCOT will iqilace or repah non-consumable parts of Rayox* proved to be 
defective in material or workmanrinp provided that die Buyer gives prompt written notice 
of each defect to CCOT, and provided that the equipmoit is install^ m accoidance widi 
CCOT instructions and operated and maintained in accordance widi the instrudions 
contained in die CCOT Operation and Maintenance Manual delivered widi the Rayox* 
system. Travel time and eiqienses are charged at cost CCOT will be liable for the direct 
labor and material cost of such iqiair or replacement by the Buyer only if CCOT gives 
prior authorization in writing for die rqiair or replacement involved.

For die extra charge of $3,000, CCOT offers to extend the warranty on the Rayox* 
equipment (excluding the optional equipmmit) for 12 additional months.
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lyarrmly and Terms

Lamp Warranty

CCOT lamps are guaranteed to operate at die rated levd of contaminant destructicm on die 
following ba^ and provided diat die service does not exceed 400 starts, or an average of 
less than 7.S hours per start

Operating Time 

0 - 100 hours 

101 . 3000 hours

Guaranteed Terms

Lamp replaced at no charge.

Price prorated by allowing a credit for unused 
portion of 3000 hours, applied to the purchase 
of the replacement lamp.

There are no representations, warranties or condidons, eiqnSss or inqilied, statutory or 
odietwise, widi respect to ttaycafi or any part thereof except as expressly provided herein 
strut in the immediately preceding sections.

5.2 TERMS AND CONDITIONS (ATTACHED)
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Calgon Carbon Oxidation Technologies
Statement of Qua^icadons

OVERVIEW _

Calgon Caibon Oxidation Technologies is the leading finn in Advanced Oxidation 
Processes (AOP) and has over two hundred and fiffy comineicial installations throughout 
die wodd. Its sole husiness is die development, manu&cture, and sale of eqiupment for 
die destnictionofwaterboineoisanic contaminants by photodiemical processes. CCOTs 
coipoiate goal is to maintain its position of leadership throv^ extiaoidinaiy conunitment 
to research and development, excellence in deagn, quality coitered manufacturing, and 
customer oriented service.

Manufacturing

CCOT has two manu&cturing lo ns: a 19,000 square foot building located in the 
town of Maricham just nordi of Toronto and a 15,000 square foot bmlding in Tuscon, 
Arizona. CCOT has a full complement of equipment tradesmen to manu&cture nnrf 
assemble all systems in-house.

Quality plays a tn^or role at CCOT in the manufacturing cycle widi a well established 
Quality Assurance pmgratn In addition, all systems undergo a detailed hydianlic 
electrical function test prior to diipmeiiL

As a vital part of CCOTs manu&cturing and assembly operation, high standards of 
quality are maintained by documented and thorough inflection procedures for critical 
purchased components such as power siqiplies and lanqis, as well as for all machined 
parts. Systems are carefully assembled and thoroughly tested for iqi to 24 hours, using 
customer provided water if requested, before diipmeiiL Overall quality omtrol is the 
ief»nsibUity of the Manu&cturing Manager. It should be noted tlmt CCOTs quality 
assurance procedures have met die exacting standards of the U.S. Navy and NASA as 
part of recently completed contracts highlighted below.

CCOT is a CSA (Canadian Standards Association) certified manu&cturer. CSA is 
recognized by the U.S. Occupatioiml Safety and Health Administration (OSHA) as an 
accredited Nationally Recognized Testing Laboratory (NRTL). On August 18,1993, die 
Department of Building and Safety of die City of Los Angeles approved CSA as an 
Electrical Testing Laboratory. CCOT focilities are inspected regularly to ensure that the 
high standards of CSA are maintained.
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Customer Service

CCOT maintains service perstmnel m Toronto ON, end Titpson, AZ to asast owners 
during ^stem commissioning as well as to provide a fill! range of after-sales service to 
customers. Furthermore, CCOT has contractual arrangements in place widi qualified 
instrument sub-contractors to complement its own service personnel such as to assure 
r^id response to service requirements throughout North Aminca.

CCOTs service capability fiu exceeds the minimum requirement of servicing Rayox* 
systems duough the twelve-mondi wananty period. Optional Periodic Maintenance 
agreonents provide for tegular visits by CCOT Service Personnel to provide scheduled 
preventative maintenance. Full Service agreements provide all labor ai^ materials for the 
complete operation of a system.

Engineering

CCOTs process engineering grot^ provides the practical e^>eitise for designing and 
installing treatment systems. The process engineering graiq> becomes involved at the 
design test stage and follows a given project throu^ process qiedficadon, materials 
selection, process control, quality cmitrol testing and installation. Individual 
lesponsibili^ is die key to ensuring project congnience and high quality.

CCOTs product engineeting group includes electrical and mechanical engineering 
personnel as well as mechanical and electrical CAP dedgners. This grotq> has many 
years of erqierience in designing and bmlding UV/ondadon systems.

Project Management

Once a contract has been awarded to CCOT, the point of contact is transferred fiom the 
responsibility of die sales representadve to the Director, Installadons. He wodcs widi the 
customer’s tqnesentadve to ensure that all of the contract requirements are satisfied in a 
dmety and e£&cdve manner. This effort includes issue of drawings, coordinating 
drawings qiproval widi the owno’s iqucsentadve, issuing Opemting and Maintenance 
manuals, and cooidiiiating CCOTs training of die ownm’s operation and maintenance 
personnel as well as focfantcal supervision during the commissioning of die Rayox* 
system.

Research and Developmetu

CCOTs most valuable asset is its intellectual propeity. Even more valuable than its 
numerous process and product design pments and its non-patentable know how are the 
expertise and experience of its staff This staff includa no fewer than four PIlD. 
photochemists, dedicated to photochemical contaminants destruction, a resource 
unmatched in the world
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gffiffmtffff QfQuol^lcotUuis

Cominumg projects for CCOPs R&D staff include extending the application of AOP 
through the development of innovative processes, improtnng the comnmrcial replication 
and competitiveness of existing processes, improving organics anaiytical.capabilities, and 
researching areas of new replication.

CASE HISTORIES ~

CCOT has designed and built over one hundred commercial scale Rayox* advanced 
oxidation systems, approximately dnee-quarters of which are treating VOCs and semi- 
volatiles tanging fiom chlorinated solvents to aromatics in gasoline. As a resuh of this 
effort, and the hi^ quality of its work, CCOT is proud to include mqor corporations 
such as ICI, Exxon, Mobil, Hoechst Cdanese, W.R. Qraoe, United Technologies, 
Uniroyal Chemical, Nestle, Martin Marietta, and agencies of die U.S. government 
including the U.S. Navy, the U.S. Air Force, and NASA in its cutimit customer base.

Uiis section outlines a brief selection of CCOT’s relevant daigo and commercial 
installadon mqierience.

• At Kelly AFB in San Antonio, Texas where Roy F. Weston, Inc. is die prime 
engineering contractor, there are two current applications tiMting grouruIwatCT. The 
first 3 X 30 kW Rayox* system will treat vinyl chloride, DCE, and other VOCs at 
163 gpm. The second 9 x 30 kW Rayox* system will treat DCA, TCA, TCE, and 
other VOCs at 2Sbgpm. These systems started iqi in October 1993.

• At a former dry cleaningopetation in SantaBarbara.CA,a2x6kW Rayox* ^rstem 
is treating PCE in groundwater. This system treats 25 gpm of groundwater fira 20 
ppm PCE down to < 1 ppm, with die remainder polished by GAC.

• At a service station in Carson City, Nevada, a 1 x 30 kW Rayox* system was 
installed in October 1991 to treat BTEX in groundwater. This system destroys 
BTEXfimn I ppm down to < 5 ppb at a flowrate of iq> to 10 gpm.

• At a terminal in Albany, NY, a 3 x 30 kW Rayox* - T system was installed in 
November 1991 to treat BTEX in tank bottom water. This system destroys BTEX 
from 20 ppm down to < 5 p{h at a flowrate of 100 gpm.

• At a locationinTroy,Ontario, a 1 x30kW Rayox* system was installed in February 
1992 to treat BTEX in groundwater. This system destroys BTEX fiom 9 n>m down 
to < 5 ppb at a flowtate of 26 gpm

• At a decommissioned refinery in Mississauga, Ontario, a 1 x 10 kW Rayox* system 
was installed m December 1992 to treat BTEX and chlorinated organics m 
groundwater. This system destroys the target compounds from 3 ppm down to < 10 
ppb at a flowrate of 3 gpm

• At the Six Nations Reserve at Ohswekan, Ontario, a 1 x 30 kW Rayox* system was 
installed in September 1993 to treat NDMA in drinking water. This system destroys 
NDMA from up to 100 ppt NDMA down to < S ppt at flowrates iq> to S8 gpm

13940633V6
Exhibit A 

Page 225 of 495 
Attachment 3



City of Scottsdale Contract No. 1998-006-COS-A2

Statement Of Qaalfkations

At a nibber manu&ctmiiig in South-We^em Ontario, a I x 10 kW Raynx* 
system is treating MDMA in rinse water. Tins system destroys NDMA fitom 20 ppb 
I^MAdownto<OJppbpptataflowrateoflOgpm. ■
At the Wells G&H Suporfiind site in Woburn, Mass, a 2 x S kW Rayox* system is 
treating iqi to 30 gpm of groundwater from 2 p|Hn total chlorinated VOC's to below 
det^bn on each of I2-DCE, TCE, PCE and vinyl chloride.
A Rayox* system was installed in March 1991 at the Uniroyal Chemical plant in 
Elmira, Oa^o. This nine (9) 30 kW reactor system treats dimethylnitrosamiDe 
(NDMA) from 600 |^b to less than SOO ppt at a flow rate of 80 gpm. A second 
systmn of 9 x 30 kW reactors treating groundwater containing Chlorobmizene, 
fTOMA. etc. was installed and started up in January 1992.
At Elmita, Ontario, an 8 x 30 kW Rayox* sv^em is tteating groundwater at 600 
gpm, witii NDMA destruction from 20 ppb to < 30 ppt
A UV/peroxide based groundwater system has been operating at Nesde plam in 
Freehold, NJ. since April 1991, treating trkhloroediyleae (TCE) and other VOCs 
from 33 ppm to less than S ppb at a flow rate of 8 gpm. "
A groundwater system has been operating at the TJL Miller plant in Brewton, 
Alabama since July 1990, treathig PCP and PAJfs from S ppm to less than 1 ppbata 
flow of 105 gpm. A sec^ system of 2 x 30 kW reactors treating PCP from 8 ppm 
to less than 9 ppb at a flow of 14 gpm was indalled and started up in Octobo' 1991. 
At the International ?apa site in Joplin, Missouri, a 2 x 30 kW Rayox* ^stem is 
treating up to 120 gpm of groundwater from 1 ppm PCP to < 10 ppb PCP. The 
system was installed in November 1991.
A process water system using CCOTs Rayox*<>R process to treat rocket fuel 
(hydrazine, NDMA) for NASA at Koutedy Space Center, Florida was commissioned 
in June 1993.
A significant customer is the US Navy for ndiom we have built a 4 x 30 kW Rayox* 
reactor system to treat the semi-volatile conqround nitroglycetine in process 
wastewater at the Indian Head Naval Ordnance Statioa
A groundwater system tteating vinyl chloride, DCE, and odier VOC's at Kelly AFB 
in San Antonio Texas started tq> in July 1993. The system is a 1 x 30 kW Rayox* 
reactor unh tteating die VOCs at 55 g]niL
A 1X 30 kW process wata Rayox* system to treat rocket fiiel, (hydrazines, NDMA) 
at the Martin Marietta plant in Denver, Colorado started iqi in July 1993.
At an aerospace company in CaUfomia, a 1 x 30 kW Rayox* system is treating MEK 
in steam condensate from a carbon regeiKration system. This system treats in 
discrete batches from 35,000 ppm MEK down to < I ppm MEK.
A process water system has been operating at a Domtar plant in Trenton. Ontario 
since 1988, treating phenols and PCP from 200 ppm to less than 10 ppb at a flow of 
2,000 gpd.
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StatanttttOfQual^icatiofa

At a location in New Jersey, where ERM is the prime oigineeiing contractor, there is 
an application to treat groundwattf containing PCE, TCE, VC at 200 gpm. This 6 x 
30 kW system started up in February 1994.
At a State Snperfiind site in Califinnia, there is an application to treat groundwater 
containing PCE, TCE, DCE and TCA at 12 gpm. This 1 x 30 kW Rayox* system 
started iqi in February 1994. _
At a location in New Zealand, thne is an application to treat groundwater 
containing pep at 60 gpm. This 4 X 30 kW system was commissioned in July 1994. 
At a location in West Virginia, there is an application to treat process water 
containing NG at 2 gpm. This 2 x 30 kW system was staited-up in Decmber 1994. 
At a location in Maine, there is an plication to treat groundwater containing 
VOCs at 30 gpm. This 30 kW system was started-up in November 1994.
At a location in Kansas, there is an qrplication to treat groundwater containing 
various VOCs at 5 gpm. This 1 x 30 kW system was started-up in November 1994. 
At a US Army base in Maryland, thoe is an application to treat groundwater 
containing TDO at 30 gpm. This 60 kW system was started-up in January 199S.
At a location in hfichigan, there is an implication to treat groundwater containing 
high concentrations of DCP and TCE This 60 kW system was started-ip in 
February 1995.
At a location in North Carolina, there is an application to treat groundwater 
containing 1,4-Dioxane at 615 gpm. This 270 kW system was started-up in Febrtrary 
1995.
At a nuclear power plant in Ontario, there is an application to treat process water 
containing various organic contaminants at 2 gpm. This 10 kW system was started- 
up in March 1995.
At Kelly Air Force base in Texas, thme is an plication to treat groundwatm 
containing VOCs at 200 ^nn. This 180 kW system was staited-vp in March 1995. 
At a manu&ctuting plam m Massachusetts, there b an application to treat process 
water containing tiiiourea and foimaldefayde in 2,000 batches. Thb 60 kW 
system was started-ip m September 1995.
At an aitetafi manufecturing plant in Colorado, there b an application to treat 
groundwater containing acetone at 8 gnn. Thb 120 kW system was staited-vp in 
June 1995.
At a synthetic tetin manufecturing fecility in Spmn, there b an application to treat 
groundwater containing substitmed dioxanes at 33 gpm. Thb 90 kW system was 
started-up in September 1995.
At McClellan Air Force base in California, a system was constructed to treat 
groundwater containing TCE at 380 gpm. Thb 180 kW system was staited-vp in 
October 1995.
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Statsment OfQttdifieatwia

For the General Electric plant in Hudson Pails, N.Y, a syston was oonsdnicted to 
treat groundwater containing vinyl chloride and odier contaminants at a flowrate of 
125 gpm. This 60 kW system was aaited-up in November.l995.
For Fort Old in Monterey. California, a system was constructed to treat groundwater 
containing methylene chloride and other contaminants at flowrates of up to 1500 
gpm. This system was started-iq> in E)ecember 1995. _
At Brooks Air Force base in San Antonio, Texas, a system was constructed to treat 
groundwater containing TCE at flowrates up to 75 s>m. This 30 kW system was 
started-up in February 1996.
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Appendix C
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APPENDIX C

AIR STRIPPER MODELING RESULTS AND 
VENDOR SPECIFICATIONS FOR AIR STRIPPER
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iialliMflkow profile air strippers 
ystem Pertormance Estimate 
Gent and Proposai Infonnation:I and Proposai Infonnation:
James LiiSon 
LavbwFricks 
NEEPe: 39541M

Contaminant

TricUoioethylene

Untreated
Influent

BfBuantTaiget

1000 ppb 
6ppb

Hodd 41211 
Effluent 
AlrObsAn) 
^removal

228 ppb 
0.148S9S 
77.1083%

Model 41221 
Effluent
Alr(lbsAn)
%removaI

52 ppb 
0.183102 
94.7587%

Model Chosen: 41200
Water How Rate: 38S.0 gpm
AirFlowRate: 2400 dm
Water Temp: _ 60.0 *F
AirTenp: eao-F
AW Ratio: 4&6
Safety Fedor: None

Model 41231 Model 41241 
Effluent Efilumit
Alr(Bsrtu) AIr(lh8%)
%ramoval %removal

12 ppb 3 ppb
0.190910 ai82697
88.8004% 99.7264%

Itib astnn nxxteling was dons by Nonh East Embementsl Praduett, tna at a pertarmanoe es&nalB only, (to wananv B aggressed or 
iinpasd. For ccBiplatBd»iaholNEB»1aPertBinafieeWanan»eontaet your StallBWT(raynepta8eneflve.HaportQBnenttaO: 308S7

ecopyright 1995 North East Environmental PioducIs.Inc. • 17 Technology Drive, West Lebanon, NH 03784 Voice: 603-298- 
7061 FAX: 603-298-7063 • All Rights Reserved
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ShallowTray
Low Profile

The discreet size of a ShallowTray* air stripper does not advertise 
a contaminatioa site. It is easily accessed for maintenance and can be 
installed inside a building. The system is also ideal as a trailer-mounted, 
portable stripper for pump tests, pilot studies, shon-term cleanup, or 
emergency response. There b no tower.

Resistant to Fouling
ShallowTray systems are resistant to fouling problems. Treatment 

trays have large Vis* (4.8mm) diameter aeration holes. In addition, the 
turbulent action of the froth scours the surfaces of the tray reducing 
btiild-t^ of oxidized iron.

If, under extreme .conditions, oxidized iron accumulates or hardness 
begins to scale up, trays can be easily cleaned tfarou^ ports using a 
washing wand and pressure washer Trays can also be easily removed 
for a thorough inspection and cleaning.

Full Range Turndown
Not only are ShallowTray systems forgiving of '‘surprise* inorganics 

in the watet^ they also allow operation anywhere within the rated flow 
) range. In fact, as die flow rate is reduced, performance increases. Also, 

as deman/tc change (stricter effluent contaminant levels) so can the 
ShallowTray system. Its modular des^ allows for the addition of trays 
whidi increase die percent removal of contaminants.

No Disposal
ShallowTray systems have no packing or diffusers to contend with 

and no costs associated with GAC breakthrough, fouling or disposal 
and replacement.

Guaranteed Performance
North East Environmental Products gi es your system will

perform as spedBed under the condidons specified.

Air is blown up through 
hundreds of Vie’ (S.8mm) 

diameter holes In the 
aeration tray. The air forme 
8 froth of bubbles approxi

mately 6 inches t1S.2cm) 
deep on the aeration tray, 

generating a large mass 
transfer surface area 

' where the contaminants 
are volatilized.

distribution wgir end '

■ ■■ .

ame^,h;6!es#^e 
V ^eratidn'^ey^nihs a

• ' .generadna a .large mass .- ; 
transfer siitfece area 
where the contaminants 
are volatinzed. The 
necessary contact or 
residence time to reach 
require volatiTization Is 
achieved through model 
size, addition of trays, 
and flow rate selection.
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41200
Series

Model Pictured: 41231
Basic system Indudes the following components; Sump 
tank, cover, and trays, 304L stainless steel; TEFC air blower 
sized to number of trays; Blower Inlet screen and damper 
Demister pad. 304L stainless steel: Water inlet spray nozzle; 
Water level sight tube; Gaskets; Latches, stainless steel; 
Internal piping. Schedule 80 PVC; Tray cleanout ports.

Options chosen for model pictured:
0 Air pressure gauge
□ Gravity discharge 
0 Steelframe
0 EXP blovmr motors 
Q Discharge andtor feed pump,

TEFC or EXP
Q Bktwer stan/stop panel only 
0 Main (fisconnect switch 
a Standard NEMA 3R system control 

panel with alarm interlocks, motor 
starter, relays, alarm light, UL listed 

O NEMA 3R control pand with level 
controls for pumps, elarm interlocks, 
^—hr starters, relays, alarm light jted

a PurgePanen»:NEMA4Xenclasure, 
smaD blower, pressure switch, and 
a small expto^otvproof enclosure 
(NEMA 7)

a Control panel IS components for 
remote mounted NEMA3R panel,
UL listed

0 NEMA 7 andfor custom oontiol panel 
a Strobe abmn light 
a Alannhom
0 Low air pressure alarm switch 
0 High water level alarm switch 
0 Discharge pump level switch 
a VUafor pressure gauges 
a (Kgrtal water flow indlcatm'

& totalizer 
3 Airflowmeter
□ Tempersture gauges 
0 line sampling pons 
0 Air blower silencer 
3 Auto dialer
3 Automatic operation components 

for multiple wells 
0 Other custom requirements 

(Please call)
“''mittem operation lor the blower

1"^ I 1̂11
•

The full range of options are available 
to meet your project's specifications.

Models ays width [‘•mjlh height min. cfm
41211 8*550gpm

1,8-125m»/hr
1 7'6"

2,3m
ire*
3.8m

6'5*
1.7m

2400
4077m»/hr

41221 8-SSOgpm
1.8-125m»/hr

2 rer
2.3m

12'6‘
3.8m

6’5*
2.0m

2400
4077m7/hr

41231 8-S50gpm
1.8-125m»/hr

3 7'6'
2.3m

12'6-
3.8m

7-B-
2.3m

2400
4077m»/hr

41241 8-5S0gpm
1.8-125m1/hr

4 7-6-
2.3m

12*6*
3.8m

8’6“
2.6m

2400
4077mS/hr
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VBfrtfcoecinfiis
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Appendix H
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APPENDIX H

RECON REPORT ON AIR-QUALITY MODELING
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Air Quality Modeling of Proposed 
Groundwater Remediation System 

at North Indian Bend Wash (NIBW) Area 7 
Superfund Site.

Scottsdale^ Arizona
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1.0 INTRODUCTION AND SUMMARY

Levine-Fricfce'Recon Inc. (LFR) conducted an air quality modeling analysis for the 
pn^osed groundwater eiasaction and treatment systmn to be installed at the North 
Indian Bend Wash (NIBW) Area 7 Supofond site in Sconsdble, Arizona. This analysis 
was performed to determine whether expected air emissions from an airstripper ai the 
site would result in off-site oonoentrBtions of tricfak>roethene (TCR) in excess of 
tqiplii^le state and local tequimnoits.

Dispersion modeling was conducted using five years of representative meteorological 
data from the Phoenh/Scottsdale area, and accounted for wake effects associated with 
nearby smictuies both wlfltln and beyond the property boundaries. Baseline emissions 
from the treatment system stack were used as input to the Industrial Source Complex - 
Short Term (1SCST3) model to predkt maximum boundary line and t^-site TCE 
concentrations. The predicted concentrations were compared to qrplicable regulatory 
Teqmrements to detminine the altowsibte emission rates to nnmtate air quality impacts 
below regulatory thresholds. LFR also evaluated die effect of changes in stack height 
and stack on overall air quality impacts.

This document contains the results of the modeling effort as well as an analysis of the 
rpciihing enntaminant impart* compared to established criteria. Results for 
condition studied tnHtratwi that shoit-tenn (1-hour and 24-hour) concentration impart* 
from the stack are well below the Arizona Ambiem Air Quality Guidelines. Acceptable 
long-term (annual) average inqtacts can be achieved by limiting total daily TCE 
emissions through the use of supplementary mnission control.

2.0 REGULATORY REQUIREMENTS

Atmospheric tfispersion modeling was conducted to determine whether the proposed 
groundwater extractioD and remediation syston stack at the NIBW Area 7 will be able 
to operate in conqtllaiice with the Arizona Ambiott Air Quality Guidelines for 
tricbloroediene (TCE). A copy of these guidelines Is attached as Appendix I.

The Guidelines list die acceptable ambiem levels of over 350 oompounds, in terms of 1- 
hour. 24-hour, or annual average concentrations. Facilities must demonstrate that 
emissions will not result in ground-level concentrations of any toxic air contaminam 
beyond their property boundary in excess of dse acceptable level. Ambiem levels are 
intended to be protective of human health. Short-term (1- and 24-hour standards) 
represem levels protective of acute health impacts, while annual average standard are 
developed to protea against chronic impacts (e.g., carcinogenic effects).

The NIBW Area 7 treatmem system will emit small quantities of TCE as a result of the 
process of sti^ing the contaminam from groundwater. The applicable Ambient Air 
Quality Guidelines for this contaminam are as follows;

o:Vk>rtaD^<lbAM0m209eAigSUaT:ir Paeel
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Averaging Time

1-hour
24-hour
Annml

Marimmn Allowable TCE Conoemraiton

1,100 mio^rams per cubic meter 
280 micrograms per cubic meter 

0.76 miciogiams per cubic meter

In adiStion. the Maricopa Couny Air Pollution ConODl Division (MCAPC3>) requires 
that 3ny remediation tngtnUattnri Miiiiting more than three pounds of tmal volatile 
oisanic compounds (VOCs) must obtain an air pennit The state Andiient Air Quality 
Guiddines are still qqiUcable to this site if air enusssms ate less 3 Ib/day. 
Therefore, modding is irecessary to assure accqnable off-site liipacB.

3.0 PROJECT DESCRIPTION

3.1 Project Overview
The NBW Area 7 site is a parcel of approximately 2.2S acres located at the southeast 
corner of 7Sth and Second Streets in tottsdale, Arizona. The site is in an area of 
mixed conunetoal and residential land uses, and is occupied by office buildings and 
light industrial fedlides. The City of Scottsdale operates a police inpound yard at Area 
7 as well.

Rqionedly. past industrial activities at Area 7 have resulted, in releases of solvents 
which impact vadose zone soil and groundwater beneath and down gradient of the 
site. Recent remedial activities at the site have addressed VOC-cnntaniinated soil and 
shallow groundwater. A groundwater extraction and treatmem system is proposed to 
address VOCs in the Middle Alluvial Unit groundwater beneadi and down gradient of 
the site. The n^}or compooeats of this system will include submersible water pumps, 
well head equipment, piping from dm well beads to the treatmem plam, an equalization 
tank, a UV/Ox reamor, a low-proflle air saipper, vapor-phase GAC, and a treated 
groi^water discharge system.

Siirqilified site and area maps are provided in Appendix D. The groundwater treatment 
system will be located within a structure with a pitched roof a maximum of 14 feet 
above grade. The system is located near die soudieastem comer of the she, at 
aiqiroximately 3705900 m Nonh. 414680 m East using Universal Transverse Mercator 
(UTM) coordinates.

The stack base elevation, from USGS topographic maps of the area, is approximately 
1240 feet above mean sea level (MSL). However, due to the relatively flat topography 
in the general area of the site, flat terrain has been assumed for all model rum.

FUse2 o:\iloc\em\)aMaOO(S2094AOIIt8mP
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3.2 Facility Layout

Site layoiit drawings are provided in ^tpendix □, vbkb show addWoBBl .ttaail of the 
NIBW Area 7 site and proposed treatment system location. The facility layout drawings 
include a scale and an indicatioa of the direction to cue Noilb.

3.3 Source Data ~

The relevant stack parameters for iqnit to the dispeision model are as follows:

Base Elevation: 
Stack Hogfat:
Stack Dianmter 
FhrwRate;
Exit Ten^eratuie: 
Stack Exit Velocity:

0 ft (assumed)
16ft(baselme). 18ft 
11 inctes (baseline). 10 inches 
2.400 CFM 
80*F
60ft/s<c(3600ft/min)

Stack base elevation was set at zero, as flat terrain was assumed for modeling. Stack 
height and diameter were based on conceptual designs by LFR, as were gas flow rate 
and eitit temperature.

In ordCT to evaluate variations in offithe hupan, additional model ram were conducted 
using alternate stack heights (16 and 18 feet above gratte) and stadt exit diameters (10 
and 11 inches). The ‘baseline’’ condition for this analysis is defined as a 16-foot stack 
with an 11-inch exhaust diameter.

3.4 Emission Data

The model runs were conducted using a baseline emission rate of 0.12S Ib/hr of TCE, 
corresponding to dm 3 Ib/day limit at which air pennioing is required by Maricopa 
County. The resulting concentration impacts were then converted to true modeled 
inqtacts by scaling the unit impacts up or down conesponding to die actual stack 
emission rate as described in Section 6 of this lepoit. The actual modeled impacts were 
then evaluated against the Aiuona Ambient (Quality Guidelines described in Section 
2.

4.0 SITE CHARACTERISTICS

4.1 Land Use

In order to doennine d» proper dispersion co^fidems to be used with the model, an 
analysis of surrounding land use was conducted. UPR utilized a simplified version of 
the Auer land use technique to identify and classify land usage. In the Auer method.

AOMJBT.IF Pages
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Ijinii use is evaluated widun a S-kibnieita' radius of the source and sutxfivlded into 
twelve eateries dependms on use, stiuctnres, and v^etation.

In the case of the NIBW Area 7 modeliiig, mavimum impacts were expected to occur 
within one kitometer of die stack. LFR evaluated the nqiogiqihic maps for land use 
classifications within the area of interest and concluded that the area was best 
characterized as urban in nature. LFR therefore selected urban rather than niral 
dispersion coefficients for use in the model.

4.2 Local Topography
uses topographic naps were also used to assess the general topography in the region
of the NffiW Area 7 site and define any features of inqiortancetD die modelhiB 
analysis.

The site is located in Scottsdale, Arizona on rdadvely flat terrain ai^roxiinately 1240 
above mean sea level. Terrain widun a 2- to 34dknneter radius of die site is bM 
itear.rihaa^ BS flat qt gcxoly rolling, wife overaD elevations gradually tnr-waQii^ to tbe 
west and nonhwesL Tte two most significant tenain features are Camelback Mountain, 
located 3 kilomaers to the nordiwest and reaching an elevation of 2700 feet above 
MSL, and Barnes Butte, located 3.S kilometeis to fee southwest, at 1750 tea above 
MSL. However, because maximum air are eiqiected to occur within several 
hundred meters of die stack, complex terrain features were not addressed as part of this 
snidy.

4.3 GEP Stack Height

In siniadons where building wake effects may have an uqiaa on the slack phune, EPA 
requires feat a Good Engineeiiiig Practice (GEP) stack height analysis be conducted. 
G^ stack height is determined based on tbe paiameteis of surrounding structures.
EPA stack height regulations (40 (H’R SI) define the GEP stack height to be

Hasp = Hb + 1.5L

where Hb is the height of a neaiby structure. The variable L is called the critical 
dimension, and is equal to die lesser of the structure hri£ht or inaTimnm projected 
width.

For most structures, the width exceeds fee height, and fee formula reduces to HGEP = 
2.SHb. In other words, the GEP stack height is typically 2.5 times the height of the 
highest nearby strucure. Stacks shoner than GEP stack height are assumed to be 
influenced by wake effects from nearby structures. A structure is considered to be 
‘nearby* if its impact area encompasses the stack location. The impact area is assumed 
to ext^ outward from a structure to a distance of 5 fenes the critical dimension.

JPtaseS e;Vtoe\to\joi>>\2CI(iau096AQMJa>niF
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The NIBW Area 7 gnnmdwater treatment system will be tousedin a Structure Which b 
14 feet above grade at its highest poim. The exhaust stack is designed to he 16 feet 
abovegtade. There ate other stnictuies in the vicinity of the aeatmm syjstem which 
are as tall as 25 feet above grade. Under diese conditions, buildings inay exert wake 
effects on the exhaust plume. In ordtf to properly account for building wake effects, the 
(tominam snucnire must be determined for each wind direction relative to the stack, and 
building downwash must be accounted for in the modd. —

.To property account for building downwash. LFR used die BPIP adtkm software 
develop by Triniqr Consultants, Inc. of Dallas, TX. Coordinates and bei^ for all 
structures in the vicinity of the NIBW Area 7 site were entered. The BPIP program 
calculated directian-specific building dimmisions (heigin and projected width) at 10 
degree increments from 10 to 360 degrees about the stack. These data were then used 
as iiqnit to the ISCST3 tnodel. described in further detail in Section 5.1.

4.4 Meteorology

LFR used prqnooessed hourly meteorological data from approved N^nal Weather 
Service (NWS) monitoring stations in die vicinity of the NIBW Area 7 site. The 
meteorological data set used for the model is ftem the Phoenix, AZ surface station 
(jj>23183) and die Tuscon, AZ mixing bright station (fiHXGS) for tibe years 1988-1992 
inclusive. Tlmse data rqiresem the nearest stadons \rtdi lespea to die project site, and 
were thus deemed to be the most representative available. Long-term air toxics 
motMing is relatively insensidve to sperific data years; therefore, we would not expea 
die choice of different years of meteorological data to qipieciably aflea the modeliiig 
results.

^^ndtose plots showing die frequency of wind speeds and directions from the Phoenix 
surface station are provided in Appendix III.

5.0 MODELING ANALYSIS

5.1 Model Selection

LFR conducted the modeling analysis using the Industrial Source Conqitex - Sfaon- 
Tetm (ISCST3) model, version 96113. This model is capable of caicnlating short-term 
averages (1-bour and 24-hour) as well as annual averages. This model is the EPA- 
preferred model for single or multiple point sources in simple terrain.

LFR used a PC-compatible adaptation of the ISCST3 model developed by Trinity 
Consuhams, Inc. of Dallas. TX. This model incorporates a user-friendly front-end 
interface, but is in all oher ways idendcal to the EPA model.

o:\doctailjota\2Xna094AQMJBTaF
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5.2 Model Options
LFR conducted ISCST model mm using die following model option settiiigs:

Number of Source Groups: 1
Pnnrftntratinng or Dqiositlons: Conoentmtioits
Dispersion Mode: Uiban ~
Regulatory Defiuilt Option: On
Source BmitattYn Variation: None
Anemometer Height: 10 metos
Source Rate Conversion Factor 1.0E6
Decay CoefDdeni; 0
Wind Direction Correction: 0
Aoceleration due to Gravity: 9.8 m/s^

5.3 Rector Selection and Location

The nwyteling analysis was rfpaignwi to assess ndiether exceedances of the applicable air 
toxics standards would oocnr at or beyond the NIBW Area 7 site boundaries. Since the 
groondwater treatment system stack is relatively short, imxhmiin inqncts weie 
expected to occur dose to the facility.

A network of 3fi0 receptors was established using a polar grid systm. Radiab were 
established at 10-degree intervals in all directioas. Rings wete placed downwind of die 
stack at the following distances: 50 m; 100 m; 150 m; 200 m; 250 m; 300 m; 400 m; 
500 m; 600 m; 800 m; and 1000 m. I^liminaiy screening modeling indicated that 
maximum impacts dropped off sharply in all ditecttons at distances beyond 200 m; 
therefore, refined modeling was confined to a 1000 m radius around die facility. The 
stack is located in die proximate center of the grid system, at coordinates (-4.7 m, 
12.7 m).

In addition, a set of discrete leoeiKOTS was established about the perimeter of die NIBW 
Area 7 site spaced at approximately 20-meter intervals. AtotalofSOrecqitors wete 
used to the entire site. Coordinate locations were assigned to icoqitor
consistent with the system set up for the receptor grid, stadr location, and building 
coordinates. The location of the fenceline tecqitors is dqiicted on die sinqdified site 
m^ in Appendix n, as is a portion of the polar recqitor grid near the stack.

All grid and fenceline recqitois ate located at ground level. Because the terrain 
etevadons in the vicinity of the stack do not vary considerably over the area of interest, 
terrain elevations were not used in the model. Rather, ail terrain elevatiom were 
assigned a datum height of zero.
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- 6.0 MODEUNC RESULTS

6.1 Refined Modeling of Baseline Emission Impacts

Table I is a sununa^ of the output from the refined ISCST3 model tuns, under the 
baseline stack conditions (16 ft stack height, 11 inch stack diameter). Foteach of the 
five meteorological yean evaluated, data are provided on the magninide and location of 
tnaimmm impacts, using l*hour, 24-hour and annual averaging times. Data are 
repotted for the highest ofi-site grid rec^r or fencelinc disctete leccptOT.

The maximum emission ingacts genmally occulted within 200 feet of the stack, 
aldtough die (fiieraion of maximufflingact varied widi averaging time. One^tour 
maximum inqacts occurred to the north of the stack along the 50-meter ting, while 
maximum 24-hour impacts were generally observed to the east and northeast The 
maximum 1-hour average impact oocuired in 1988, while the highest 24-hour average 
was predicted for 1991. Maximum aanual impacts for each year studied occurred to the 
northeast of the stack, along the 50 meter ring. The maximum annual average impaa 
occurred in 1989.

The modeled inpacts leflea an assumed emission rate of 3 Ib TCE per day (0.12S 
Ib/hr). Under these conditions, all 1-hour and 24-hour modeled inpacts were well 
below the respective Arizona Ambient Air Quality Guideline oonoemiations of 1100 
rjgfnf and 280 ug/m*. respectively. The hi^iest observed 1-faour avei^ <
impact beyond the piopeity boundary was 23.8 ug/n?, and die highest 24-hour average 
was 9.31 ip/m’. However, off-site annual inpacts exceeded die guideline concmmatlon 
of 0.76 ug/m’ in several cases (reaching a maximum of 1.53 ugte’). inplying diat a 3 
Ib/day emission rate may result in unaccqttable long-term impacts beyond die propeny 
boundaries. Thetefoie, LFR also evaluated “allowable” emissions in Ib/day required to 
maintain the annual average off-site inpact betow the guideline value. This emission 
rate is calculated based on die linear relationship between the single point source 
emission rate and the resultiiig maximum concentration impact. That is.

Allowable Ib/day 

Modeled Ib/day

Allowable concemiadon

Modeled conoennation

Allowable Ib/day 

3 Ib/day

0.76 ug/m’

Modeled concentration

Therefore, the allowable daily TCE emission rate is related to the modeled maxhniim 
off-site concentration by the foUowing equation.

(3 Ib/day) (0.76 ug/m’)

o: '4oe\«ll\Jobi\2000aO»W3MJIPriF Page?
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Allowable Ib/day =
(3Ib/day)(0.76us/m^ 

Modeled concentration

Therefore, given the maximum modeled TCE cottcaniadon, the allowable TCE 
emission rates Qn Ib/day) needed to remain at or below tbe annual guidelins value is 
(3.0K0.7Q/(1.53), or 1.49 Ib/day. —

11 should be noted diat ammal average impacts are typically cxmelated to chronic G-C-. 
caicinogBnic) faealdi effects, wbidi are assumed to occu over a TG-year Ufetime. Since 
tbe project duration is eitpected to be signidcantly less than 70 years, use of the anmial 
average criterion adds a degree of conservatism to the ovetaU model results. 
Nonetheless, we have elected to base the analysis on off-site impacts which do not 
estoeed the state standard of 0.76 ug/m*.

Hardcopy printouts ofthe baseline model tuns, for all five meteondogical years, are 
provided in ^qrendix IV.

6.2 Refined Modeling of Ahemate Stack Parameters
LFR also conducted mocfel runs to evaluate the effect of raising stack height ftom 16 to 
18 feet above grade, and reducing stack dmtncter from 11 to 10 indies, holding all 
other parameters constant Bodi of these measures serve to increase effective plume 
height, eidier by physically raising the stack discharge point or by increasing stack exit 
velocity. This in turn has the effisa of lowering ground level oonceutrations. These tuns 
were conducted using 1989 meteorological data, because this data set produced tbe 
highest annual average off-site impacts.

Results of these model tuns are depicted in Table 2. Increasing the stack bmgbt from 16 
to 18 feet resulted in a 13 percent decrease in maximum annual average off-site 
impacts, while a reduction in stack diameter reduced impacts 11 percent. Raising stack 
h^fat and lowering stack diameter in tandem resulted in a reducdmi in maximum 
ingiact of approximately 21 percent from die ha<wiinp. Table 2 also includes the 
allowable emission limits to remain below die Arizona AAQG for TCE, calculated 
using the methodology described in Section 6.1.

Hardcopy printouts of the additional model nms are provided in Appendix V.
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II i[MMririiTrTri—Brr3iW^BTJT'"T^
thr 1100 30.30 -I6.SS.I33 2567 -16.66,163^ 1.«,4034| 23.75 145.40.34

Mhr 280 6.66 -3a65.l.33 564
4853,tr.1(]|

5.71 -3855.1.33 459 -3S.ra.t33
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APPENDIX I

Arizona Ambient Air Quality Guidelines
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City of Scottsdale Contract No. 1998-006-COS-A2

: 't

4IOZONA AMBIENT AIR QUALITY GUIDELINES 
diued4/20«3'"^- Pxe«tous1 >8/10/92

• Tun-0 asjsax 2^ . 1.400 5.0 B-lctfieAdd 64-I9-7 eSfiOGB. 5624 1874
Mtene 67>64>1 W 20,000 14,000
MtoDitdle 754S4 CAN 880 • 560
MtojAcBonB 98-8fr-2 PAO 150 dS"
cetyl Acetone 12S444 CAQi NODAIA
jciolcia 107-0M CAO 6.7 2
ciybnide TWfrl CANO 5.0 2.4 E-1 14 £-3 1
oylieAcU T9-10-7 CAPS 900 240
ctSrloBilnle 107-lS.l CAN 21 54 14 E-2 I
Jdiia 30940-2 CAO. 3.8 E-1 ■ l.OE-l 2.8 E-4

. iheticNV'i 8030404 2.600

Jlyl Alcohol 107-184 CAP 43 40
Jwanium-TstdDast 742940-S A1 450 120
toaiimni-RtspSnUeDna 7439404 A1 ISO . 40 -
Jomiffliiii.ryio Bowden 7429404 A1 150 40
j-ninvim-WeUiog Fumes 7439404 A1 150 40
josu&am-SdluUe Salts 7439404 A1 61 16
.Irnniimni Nitride AIN mVATA
Jsmimtm Oxide 1344-28-1 AlA 450 15C

mr umrattsia
766M1-7 NHi

NOH-iasac
140

tfaiue. 0434 CAN • 170 66 1.8 £-1
lotiaeny . 7440464 . Sb 15 4.0
ttceole . .7440-384 As • VISA 7JE-2 . 2.0E-4
usnieFeatoxide-. 1303-28-2 ASjO, • 1.7E-2 . 7.3 E-2 10 E-4

uxcoie Irioxide (Atsenous Oxide} 132743-3 Asa VISA 74 E-2 2.0 £-4
urioe 7784-4M Ash, 1.7 E-2 -.3 E-2 ZOE-4
iriqAos (Ethyl OalhioiO 2642-714 5.0 1.6

lariasB 7440494 Be 15 4.0
taton Oxide' 1304-384 BaO 15 4.0
tatunSitlftte (Total SusO 772743-7 BaSO,. 300 80 '
teriu SnUde (Reqntable Fieeiicn} 772743-7 BaSO« 1S> 40

leaxaldehyte - 10042-7 CAP NOM3M
. koh i •

icalBBe 7143-2 CA - 197.2h ■ 4.4 E-2 b i

lemno . 71434 CA 630 • 51 1.4 E-1 B
Icoridme 92-874 CiAA • 2.1 £-1 54E-3 1.5 E-S I
ie^a)aiillimwe' "■ S6-»3 C„H„ . 74 E-1 ZlE-1 . |j9^7E-4
tewi(iOPyi«i» .. 30-32-8 . 7.9 B-1 . 2.1 £-1 ^.7 E-4
leoxoleAcid: • . 65-854 . CAA ; HODm

100414 .. CAO SOIMU

Jeo»-‘Chloride . 10044-7 CAA 7.34 b 12
Ju. a , 744041-7 Be 6.0 E-2 1.6 E-2 5.0 E-4
JisCZ-cUofoeihyOBlbor j 111444 CACIsO 38 1.6 ■ 44 E-3
3is(di]oniffle^0 Ether ' 542-88-1 CAO,© 5.3 E4 1.4 E4 3.8 E-7
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City of Scottsdale Contract No. 1998-006-COS-A2

r U^Klated 4/20/93 Preview VpdatB|/l6»2

liM I1

Bb(2-eft;lhaqft) nsidtte 117-81.7 CM3, 83 ' ' HRH 3.4 E-1
1S04.78-3 BiA 1» . 40

Bowes -a*. 33.5 7J
Bona 744(M24 B 23 7-5
BanaMiRide BK NOD^

U Bona Oxide 130S-86.2 »A 170 80

BonnIKcUoride 10294.34.5 BO, 38
Bona Ttiflaoiids 763707-2 BF, 23

7^274 CBBiO, 36 94 2.6 C-2
BnmafoBB 7S45^ CBBr, UO 40

74-834 CH;,Br 500 • 1609 14>Bntstitei» 106-99-0 CA 7.2 1.9 6.7 E-2
time mlifi&snu 123-724 CAO N013AJA
n>Botaool 71-36-3 CAOH 3,800 3,400
2*ButtD^cthfliol 111-76-2 CAA m 190
I'SoQrl Acetsts 133-86-4 CJBA 5,300 1ft-Bn^cAcid 107-92-6 CAO. 300 80 1Botnoluio&fi 96-484 <VTA moAXi
Oids^nin 7440434 Cd 1.7 1.1 E-1

^9E4 i

C&AoflSte*Tbtd Dost 1317-6S-3 CsCO, 450 120
^ PrtctTOfl 1317-6S-3 CsCO, 190 40

Gilfibitt Flooiidfi 77^74-S C4F, 76 20 1
Gd^BaKltttto 10124-374 CspiOA HOH-TOSC

OXidfi 13(»-78-3 0x0 150 40
GtlpreSBcten** Dost 108«l-2 CA^o 29 8.0
Ceymtactsm » Vipot ■ 1QS404 CA.NO 330 160
CiVtsa ' ■ 133464 CACljNO^ 130 40 1.0
CMonSiidc ■ 13333-8M c 26
CkiWOifidSde 75-154 cs, 91 24

630484 1 CO 35pF 8faoarStd 9pF

OntaMoaoxide 630484 CO 40B+3F 8 toorstd 10E+3F
7'*******y*tri4* 56434 CO, 49 13 3.6 S-2 n

OnteaylFIaoiide 393404 CPA 120 . 40 '
Ouboagrt Sulfide 463-58-1 cos 120 40

1 OelhitoeKitiaieCrDCalDBsO
OeUnlose Nitate CEte^inUe Pncdai}

9004-704
9004-700

C,xBaO,A
CAA.K4

450
150 ! 120

40
9004-704

1
ffOtUTA

7782rSO-S a* 69 23-
10840-7 CACI SS7.8b

adatObenaeae 108-90-7 CAO 2460
l4Uon-l,MnUidiciie 9010484 (CACDtt ! 1100 ■280

CUondane 57-744 C»HA 17 1.1 24S4
CUomfoaa 67-664 CRQ, 60 16 4.3 E-2
ChlofcnnetbflQc 

y Chlorometbyl Mobyl Ether
.74-874 cR,a 36 94 ^6E-2
107-30-2 CAcio

S===3=
HO DATA
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City of Scottsdale Contract No. 1998-006-COS-A2

rpdated 4/20/93. Previous X^Klaie 8/10/92 •

3'Ci <rflpiPpcDft 3-CMuw^opaie

Otntaic OsidA

107-Q5-1
107-05-1

1897-4S-6
U33-8M
744(M7<3 f <0

IS
11

7.5 b
23.5 

1« 
4.0 
3.8

4.3 £.2

CbtosdiimVI
CebollNit^

Ooppei({bs»} 
CUpwia Chlcdde

7440^7-3
10141.47-3

104J5-2
smsM7738*894

Cr(V5
CoN,
c^oCu
Cd,0

1.1 E-1 
KON-TOSac

2.3
23

2.9 E-2

7JE*1
7.5

8.0 £.5 I

Cirrous Oxide
Oott
Qttuat
Q^pfe Chloride

1317*39*1

1319*77-3
1344*67*8

CAO
Cud,

30
soN-mac

640
23

170
7.5

Cnpric Oxide 
DitoetoDd Alcolud
DDT (Didleiodi]dieByllriebloToeili>Be
ODD
DDE

1317-384
123-434
3049*3
72*344
72-S54

CuO
CAA
CuHA
c,a«iac,Aa

30
3,000

33
33
25

. 8 . 
1.900
3.1
5.1 
5.1

1.4 E-2 
1.4 E-2 
1.4 B*2

OJsrinon
Dfl)Bgo(»Ji)Mllu»cei»

33341*5
33-70*3

Crfl»p,rsN,
C,Bh

2.*
7.9 E-1

8.0 E*1
2.1 B-1 5.7 E-4

DU...*iie

l,24>ibiosio*3<)iloiopfapiae 
f i2*TM^"^"****^^**

19287*43*7
124-48-1
95*12-8
75-344

BA

<VIA

36
3.0 £-1
9.1 E-2

7JB-1
9.3

7.9 E-2 
2.4 B-2

2.6 E-2 
4.0B:3
6.7 B<3

1,2-DIfiUonbeasew
lifOicblorahcaxene

93*»*1
106-46-7
75*714
75-714

OHA
CAA
ocyf,
OCtf,

9,100
250

10,313 b 
52,000

2,400
66

7,886 b 
39.000

1.8 E*1

1,1-OidIs
lJ4)teUo(oeriixiie
l,24>tdiIoioeibue
1.1- PldloroeihBae
lA4>{dlafoe(heiie
St^lBfsiQtihtte
TKAtd9»wwrti09wi
1.2- IEdiloiopropatte
2,4<3>idtore9}iesbl 
OiddonulIniB . 
Diootal 
DteldiiB

73*34*3
107-06-2
107*064
73*354

156-394
75-09-2
73-09-2
78-874

120*83-2
4109464
113*3^2
60*37-1

<W3,
CJIA
CJIA

CAA
CHA
CHA
CAA

13.1b

23,800

373.7 b 1.66 b2,187.8 b

1.1 E-14.2 B-1
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City of Scottsdale Contract No. 1998-006-COS-A2

F;
r
UpdalBd 4/20/93 r: PiBvions Update S/IO/K

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

resB Siedvlcne Gtyed UeBabuqrUdier ' lZd-17-4 . CAP. 720 • ISO
1 AmtB
n IMedqd^G]ycdMoaobuQ4Etb«r 112-344 CiHrfP, 490 130

WsCKfieatTotatoit 111-404 can, • 80~ 30
844S-2 CoH,A 83 40

Died^lUtoids «27-S4-3 CATe 74B-1
SieOqflnflbestral 5643-1 r.^TT-<V nodata

1 60414 1 C,VJiO^ 3.0 E-1 1.0 E-I
2^insthylFUi«a 625-864 CAo NO MU

i SM7A 1 210 • 55
62-75-9 I CAN,0 24£-l 6.6 E-2 1.8 E-4

Dlae^ylSulftte 77-78.1 <cA,so. 15 4
Dtmeifayl Sulfide 75-18-3 (CB*s 420 noH Di-o4«9iniauilate 84-74-2 CAO. 83 . 40

1 S^a-OctylJ>>ltIllUte 117-844 80 40
B 2^4*l>Ia!trop]ieDol Sl-284 CANiO, 6.0 1.6
1 2«4*X}iBintotne&e 121-144 CAHP. 42 54 14E-3 i
1 l«4>I>iome 123-91-1 CAPi 9POO 150 4.0 E- :

D^phsoylsfl^so 122-394 CJii.N 170 79
12246-7 can, 9.1 X4 6.7 E-3

1582494 C»H„FAO» 540 180 5.0 E-i*
2t6*Pifiils0ftsiUnt

801841-7 CAN4.MbZii 240 80
11549-7 CAOAS 2.4 8.0 £-1

Sotffitt 72-204 cjsjajo 24 7.9 B-1
^pichlOfobydfiD ' 106494 CAQO 170 ' 63 4.7 £-1

64-174 ■CfifiR 14.000
3<Efhea7 Bfiiyl Acetate m-154 CAP, 190 210

SAjd Aeeate' J4J-784 CAO, 42,000 11.000
EihylbeBme 10041-4 CA 4400 3.S00
£<^)dbeaaeo8 100-41-4 CA 1,0364 b 806b
Ed^leas OI)PBo{ Dtmeflqfl Eiber 110-7M C.HA 490 130 -
EOftoe Cljmlliteopja^l fiber 2807409 CAA 720 190
E4^$<£Quny Pigple^ 763494 c»ja, 380 240

EdqrleseOside 7S414 CAP 14 3.7 1.0 E-2
SttylBaiatUoo »-3S4 cano,ps 24 8.0B-1

FibeiSlasi 91,000 f 24.000f
Flbetiibas ISOg 40g
nsaiite 7782Htl-4 P, 6.0 1.6
FonBaUehyde 50-004 CH^ 20 12 8.0 E-2 .|
FocafeAdd 64-184 CAP, 270 71 1
dyesrol 56414 CAO, 225 75 • ]
Clyeel Moaobuorlether Aceutfe I12-07-2 CaAliA 730 190
HqtinUor 76-44-8 CAO, ' 14 4.0 E-l 1.1 E-3
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City of Scottsdale Contract No. 1998-006-COS-A2

Ereviotisl^ S/lO/92

javStiSrr-r:—»

^ptttctalor l^oodde 
i-Batnw

1024^3
1UM3-0

iWiiO 74B-1 &0E-1
3.500

S.4E4 1
Ugma 142.«2^ Cft, 17.000 11,000

U8.74.1 <va« 3.7 945-1 • 2.7 B-3
87^3 C/3. 7.2 1:9 6.7 B-2

i»HeMotIowcydahe»BiB dindtae) 3W-8« CAP< 1.1 3.0 E-1 .8.154
►gatiiaioioqrolahawne (Undase) 31»«S-7 CAO. l.l 3.0 E-l 8.154

Qindttc) 58-8W cAa 1.1 3.05-1 8.154
3HacU«ggicI6!iexa&e. Tech 608>73.1 <;ACi. 1.1 3.05-1 8.1 54
SttscUoKOQfdppcntBdiBSft 77-47^ CA 2.5 7.9 5-1
Sfiltt^lOfOCtlttQO 67-72-1 ejSi 300 79 3.4 5-1
i«Hcocaae 110^4-3 CA 5.300 1.400
IlydrafioadeAcid 766449-3 BF 362.5 187.5
3;ydto^ CUotUe 7647-01-0 na 210 56 r 7.0 • 1
^rdiogta Qwiids 7440-8 HCV 40.0 .40.0. 1^jjdre^Salfide 778346-4 AS *’:0 g
l-B]fdnar-2-Btopa&one CAcetot) U6W CAO. >50 1IQQ 7439-8M F« NON-TOXIC
JOB (SduUc Co^mads) — — 22.5 7J
3wn (tooWitc eonqxmads) — — 150 40

77S8-94-3 F«a, SO , 1.9
[ran vlJ) Chloride 77QS-084 PeC3, 80 7.9
[zca cm) Oxide 1309-37-1 Pefl. UO - 38
tea OUQ Oxide 1317-61-9 RiO, S3 40
Itohi^lAceiaie 110-194 CAA 5.300
tetoOdAIecto 78-83-1 CAP 1.900 1.200
bdb»9lItaibaQrtBte 97-85-8 CAA 1.100

topwpanal 67-634 CH|CH0HCH» 7,400
Ei^itivl Acatate 108-21-4 CAA 9.900 7,500

—- — 1.100 ■

Lictd$piiits 64742494 — 11.000 14,000 1
Lead 743942-1 pb ’ Ufcrulffr* 0.09 r
Lead 00 Oodda 1317-364 FbO 14 petal «rP 0.09 r
Lead Oxide R»A Upaol^P 

LSpactifftP ' 0.09 T
Lead Oxide 1314-414 : PtsO* a09r

Afcoatie Solvent K^rtha 64742454 10,000 ; ■

Mg NODAXA
)Ai£DBd&Ai Chlodde NOff-TCKad
KbpKrim ^hmide 7783-404 MsF. 76 20 .Ma^cahuaratilde MsA . NODA7H 6MijnetiBBi Oildc (Iblal Puct) 1309-48-4 MgO 300 ’ 80 1MitsettBrnOddsOtapbibieFBetittO - 1309-48-4 ISO 40 1
M jnm SiliMtit 1343-904 MsSiA 60 16 1Maastaese (otttal or ftuae) 743946-5 Mb • .25 8.0
MaasaaeseDioatde 1313-134 MbO, 25 8.0

121-75-5 240 80 j
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City of Scottsdale Contract No. 1998-006-COS-A2

r SievioutT)^teB/l6/92

ISetoof 7439474 fi8 ■nH 4.0 B-1
Mtetnyl 57837-19-1 240 ‘ 80
Mt&mA 6746-1 CB^B 2,600 2.100
Mdhosvl 16752-77-5 76 20

7^43-3 C.^ua.0i 1S0_ ------ 40-

t«MMmq^JMPrapanM AeauB 10845-5 720 190
78-85-3 CAO NO DATA

MeAg^Bnaglde 74434 CH,Br 480 160 y
3*MfidQfU3uS>BibnBft S649-S CaH:. 7.9 E-1 2.1 E-1 s.7 E4 1
Meayl CydoptQpjrt Ketone 765-»4 CAO NODAXA 1
Methyl Eihyt Ketone 7843-3 CAO 7,400 4,700 14,4>MUhy]ene'bis-2-eUotoasalmB
Mett^hyAaiSoe

101-144 6.4 1.7 11
60644 1 3-0 8.0 E-1 2.2 E4

MeO^lbi^eaaa 624-834 CANO , 1.5 4.0 E-l 1
Me&yl Meto^tcn 74434 fASH 30 8

I 91-574 C„H» NO DATA-

MedvlN«ilyi Ketone 591-784 600 160
Melliyl PenOion 1 2984)04 CA«N0<PS 4.8 1.6
444eflq4-2-?entanane (Hexancn», MIBK) 1 108-10-1 CAaO NODAXt
2-Mtihyl*3*F»pen.lt)I 513-42-8 CAo nodaja
a-Mcihyiuyr^ 98434 CAo 4.000 1.900
Methyl Vjayl Ketone 79-844 Cflfi NO data
MbenlSpiriii 8032-324 — ‘ 2,600
hOted-Alct  ̂Ilithiastes —- 38

ybwffitui
Xy^f^pwMfwgnw — — NON-TOSC

15

1313-274 MOO, 83 40
t^vlohstmil (SytOuBB) 8M71-894 240 80
Nlfhthaleiie 91404 C«B. 630 400
Nickel (metal or fume) 7440424 Ni S.7 15 4.0 £-3 1
lOeketAetwe 373-024 CAO/n 2.25 7.5 B-I 1MitdeAdd 7697-37-2 BNQ, 1124 375 H

98454 CAN<^ 83 40
S3bPMiiiDjC&ZKmtMe 10102444 NO,

NtfOten Sieoddo lOlflZ-444 NQ, 100 F
Nltai^aOitUe
iMtxo^ipait'
iWltfOEodl^lltylaielne '

10102434 NO 690 230
79464 ^ 
55-184

CANO,
CAuN,0 • sao

1.5 E-1
280

4.0 E4
7.7 B-1 fi 
1.1 E4 1

%9 ^*>iBnrnifim\lnitaowletJirt^wigoawiunrwyiniiiTnp 62-7» CANeO 2.5 E-1 6.6 £4 1.8 E-1 1
%t tlTTleieifla— 930-554 caAo I 3.0 80 £-1 K2E-3 8

924-164 CA.N,o 1 1.2 35 E-1 8.7 £4
Octane 111-654 C«H„ 11.000 5,900
Oxda^tyl Acetate 90438-79-2 7.900 S.600
Ootebexyl Aeetate aMH^BSS»J 720 . 190
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City of Scottsdale Contract No. 1998-006-COS-A2

pdBted4/2Q/93
. rj

Previous 8/10/92

)Bk. 1002S-IS4 0, 120bF ■■■teoe 10028-154 o> 235F

teicnhte Matter 150F SOF
teiadilorotaatM 608-934 0,80, 15 4.0
¥ni * S7-864 0,80,0 13 4.r82-68-8 CANO, 6.8 14 4.9 E-3
^egtaiml 110424 PAeO 3,300 1,400 1}094» <;e„ 13.000 3400
•PcntasQse 107-87-9 CAfi 7JOO 4.200
bcsol l(»45-2 Cfifi 320 150

106-S0-9 CAN. 3.0 • 7.9 E-l B
bsagfjaereutje Aectate 62-38-4 CAHbO 24E-1 7.0 E-2 1beescttB 7S-44-S GOO, U 34

732-11-6 240 80
13171-21-6 3.0 E-l 1.0 E-l
780341*2 SB, 3.0

(osphetteAGld 7664-38-2 w,o. 74
taoqjhenasMitiUe PA. NDiunhoj^nmna PeotiflnorUe 7647-194 IT, 74
ho^uroos FouoxUe 131446-3 24 7.9

24 •J 74
fb P-Kaece) 8046-8 [ <yiu 7,000 •4,400 1

127-91-3 c,Am 7.000 . 4,400
1

NON^noErc
djidtlotissted^eagrts CPCBi) 1336-364 — 3.0 B-1 7.9 B4 6.1 &4

K MOMU
itasstumBoate SeeBatatea KBOi, 23 74

584-08-7 KdCO, 450 120

uassIuaQaofide 7447-40-7 SO mt-mae
ittttiOA Flsofidft 7789-23-3 KF 76 20
nsntam ^)draxUe 1S104B-S KOK 60 16

Krf> UOftMXBC
7778-804 W

<!|HM1 m-384 GJSfi NOIM2:i
vpaoe ^tsAgntusO ] .74484 CA 14,000
Rrepaoal 71-234 PAO . 5,200 4,000

23950484 CA.CVW . 19 5.1 1.4 E-2
Add • 79-094 WH 380 240

Propyl Acetate 10940-4 CAdO. 8JOO 6,700
epgrtm Moaenettql Etber 10748-2 CAA 4400 2400
cg^eseOidde 75484 ayaocq, 1400 400 2.0

11046-1 CAN 250 120

aer - ■ 5S454 CANA HOVAU
ieo. . 7782-49-2 Se 6.0 1.6
leaotuea 630-104 cajifit NO DATA
via Bui (Cai'baiyD 6V3S-2 CoHJlO, 80 40
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City of Scottsdale Contract No, 1998-006-COS-A2

4/2Q/93 Previous Update uilm

IsbiBa
1 SSeB(ATO]iho»Bjdnted)
1 saver

7809-6M
7<SI-8M
744022-4

15096-52-^3
497-19-8

SiH,
SiO,
A*

AlP^ple
nhco,

180
3.0 E-1

60

5.3
48

7.9 E-2
20

SOS-TOXIC

Sedbn Pidunnate (VQ
7647-14-5

1QS8O01-9
Nsa

1.1 1.9 £-1
SOS-TOXIC

So£innFh»ride 7681-404 KaF 76 20
1 SodiwnKidrQgdde ■ 1310.73-2 NaOH 45 15
1 Sedhim Oxide
1 trpd\*T T7S7-82.6

Na^
Hi^04

SO DATA
150 50

Stqfdotae 57-24.® 3.8 • 1.2
StyKBe Onehides diniers} 100-42-5 CA 821.6 b 399.1 b
Sqntae (iadedss diiDBts) 100-42-5 CA 3400 1.700

n SnUurJMexide 744O09-S
s

so,
sos-Tcaoc 
34r 1.300 P ' 365F 80F 1

y SriftB Dioxide , 7440005 80, 3-bf496bP 139VF 30.SbF 1
y Sailer Tdoxtde 7446-11-9 SO, Ubo 365 ySeUbdcAcid 7664-93-9 8^4 22JI 1 I

TUe

2,S,7.S>lk>adlo»diben2»-p<diozin
1.1,%2-Taadiloraedine

148074M
95-944.

1746-01-6
79-39-5

RAS18MS
CAP.

CiAClA
CAO.

IS
4.2 B-2

93

5E-f6
9.0

l.I E-2
8.8

3.0 E-5 1
L4E-2

127-18-4 vx: . 11.000 770 2.1
127-184 CiA 1.621.8 b 113.5 b 1.27 E-2 b

2J,4.9-lteadiiloffip]iesd (2.4.5^) 58-902 cAao , SODAXA
TlebacOVlLead 70002 CAPb 24 5.9 E-1

TrtffiivptTTDfftsnc
B Tctnlodioflina

75-7M
10099-9

CF.
CJXfi 6,100

300 
. 4,700

1 ■n^TOimi 7440200 Ti 3.0 7.9 E-I
TUonrea
lbodan2S2

62-506
7440-29-1

CHAS
1h 70e 2.9e

SODAXA
8.0E-3C

TBninm DiexUe (Ibtsl DtttO 13465-67-7 DOi 300 80
nttmamDiegdde (^leipiable Dasi) 1346061-7 DO. ISO •40
lUDcee . 100809 CA 1.247.2 b 796.1b'
lUueae 108-803 CA 4,700 3/)00

2(4-‘Ibliiais Diisec^easie S84-84-9 CANP. 12 3.2 B-1
ToxqAssc 8001-95-2 CA^Oi . 8J U 4.0 E-3
i,2^UcUiuebenxeiie. 120-801 CACi, 161.7 b 43.1 b

H lA4-Tlddilonfteazeiie . 12022-1 CAC4 1.200 320 *
1.1,1’TticUoioeibaae 71-55-6 1 CfljCfj 20.000 . 1.100
1.14-TdddoncihaBe 79-001 CjQA 750 30 8.2 E-2

TO-01-6 Cfid, j 1,100 280 7.6 E-1
.75494 cp,r I 39,757 b lO^Olb

_L
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r"j^ied 4/^!Q/93 Pievious Update 8/10/92

2,44>Tddilcimpheacl
2,4.$>TneU0i^beaal

75- 69-t 
95-95*4 
8846-2
76- 13-1

CdjF
CftQjO
C,B,O,0
C/3,F.

220,000 .
13.000

600
79.000

59.000 
3,500
160

60.000
4.3 E-1

l,U-TiicUtuo'l,2,2-Trifluoibeth3>ie 76-13-1 caf. 10.308 b “7.829 b
TriediylBiietattamise lU-24-3 C^-Ne 760 200
1,2,4 TdasediylbeDzese 95-634 C,H„ 2224b

1,2,4 Tiiaicllqrlbeaseiie 95-63-6 C^n 1.422
1,3,5 Tri mditylbenTtam 10847-8 C^2 2224b
2,2,4 TVinielhyUl 25265-77-4 CuHmO, 300 80

bobotynue CTesasoO
IliiigsteaTiiosida 1314-354 WO, 83 40
TVitpealiBD 800644-2 — 7,000 4.400

UiatuBSi 238 pjaluhle) 744041-1 u 1.5 4.0 E-1
OnaiaiB 238 (tBSOhible) 744041-1 u 7.5 2.0 1UfM NON-TOXIC 1
Vasadium 744042-2 V 1.5 0.4 s
Vmyl Odotide 75-014 CH,a 17 4.4 n 5-2 ■

VM & P N^tha (Beszin) 8030-304 MRIURE 15,000 11.000 ii
Xyleaes,Mi«d 1330-20-7 5,500 9,500 i ;;Kyli—Ooeta) 10848-3 CA. 1,268.6 b 8f^.5b
<y\ .oitbo) 95474 C,H„ 1,268.6 b 407.3 -
tylenoOpaijO 10842-3 qa,. 1,268.6 b 807.3 b
Bna 7646-85-7 ZsO, XT 8.0
r.twft OxidsPniDfi 1314-13-2 ZnO 83 40 ii
fftic Oxide Reapiafale Dost 1314-13-2 ZaO ISO 40

Sbc Qride Ttatal Dust 1314-13-2 2sO 300 80 !
tins Stearate S57-QS-1 Zs(C„H,A) 250
Sicoaitiin 744047-7 Zr 110 38

,Ottbldo 744047-7 ZtC ISO 40 i
SfoonSm OxldA 1314-234 ZiO, »o 1L=JL=
cMMattatioasia ni/af ulea odtciwbe oo%d. 
FsieiaKtoidard 
gawer of 10 iwpaaeafea 
pj<xt»f«r4Bin!oa ■

^ (joiofocufies pef cubic tcctsf)
Bbtoho^ • fox O fiM ajul > or ^ 10

,ln£ih.
Nn CO be osed wfih air <smplea 
linited Vy * -"Tn’lg eociie exposuie is 2A*liour period. R/IC • KfcRsee air caoecainiioa - Federal Kesi^ April 

27,1990

Q. !S^ 
eziisr all compounds

AOCLAiigricmg
Ahimimnn • Total Dost, Ss^irable -J:h. ?>to Pcwir.'t, 

WcUjag gaaea, SohUs Saiu 
Ainmionm Nkride 
BotoaKrtide 
Caprolacnai • Soo, -Vtpor 
DhaediytSinUSde 
Dimethyl Sel&tB 
Dimethyl Sulfide 
MsgReaum 
MagBeritusNitiide 
Methyl IioQaiBte 
Methyl Mer^tas 
Fborseae
Phosphoitii Hitiide 
Potassium 
Sodium Oxide
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APPENDtX II 

Plot Plans And Area Maps
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City of Scottsdale Contract No. 1998-006-COS-A2

p.A &. ft.s a.

MBW /
Area 7

levtneWcke^ecoo
Sito Vicinity Showing Niev/ Areas

Figure i
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APPENDIX III

Windrose Plots Of Meteorological Data
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FREQUENCY OF WIND 
SPEED AND DIRECTION

/ / /

\ \ N

\ \ \ -

/ / /

CALM WINDS 12.17*

WINDROSE 
Phoenix, AZ 
1988

------1
--------

L__
1-3 4-6 7-10 11-16 17-21 +21

WIND SPEED CLASS 
(KNOTS)
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hKLUULNCY Oh WIND 
SPEED AND DIRECTION

w-

^\ \ \ 

xW\\w\\'if//' _____- \

' ' 'ti ' /'
I I I ^

\ \ \'

\ \ . \ \ \

II 1 -E

CALM WINDS 13.22*

WINDROSE 
Phoenix, AZ 
1989 4-6 7-10 11-16 17-21 +21

WIND SPEED CLASS 
(KNOTS)
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r i .-.ji ja.'T'-.-'.'-

FREQUENCY OF WIND 
SPEED AND DIRECTION

I I f iV

CALM WINDS S.&45E

NDROSE
ic ix, AZ 
■92 1-3 4-6 7-10 11-1617-21 +5T

WIND SPEED CLASS 
(KNOTS)
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I I Vw/I OII^L/

SPEED AND DIRECTION

N
I

w-

/ / y / y'

ill / /

V.

-Ox 
\ \ \

N \ \ \ \
^ ^ \ \

\

/ II! / / \! \III'//'' \ \^
/ I I i! / .5 \

I I I

\ \ \ \ \ \ X —-

«*
.\i6«va*r

\ \
\ / /

WINDROSE 
Phoenix, AZ 
1988 to 1992

I
S CALM WINDS 11.8QZ

1-3 4-6 7-10 11-16 17-21 +21
WIND SPEED CLASS 

(KNOTS)
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hKLUULNUY Uh WIND 
SPEED AND DIRECTION

//A".
' I :/ /III! / \\ \ V

-E
; \ \ \ \ / / / 

\ \ \ \ \ v\ / / /

INDROSE 
loenix, AZ

CALM WINDS 12.0358

1-3 4-6 7-10 11-16 17-21 +2f
WIND SPEED CLASS 

(KNOTS)
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l-KLUULINC/1 ur vviiNU
SPEED AND DIRECTION

w-

/ /
/ / /

/ / / /

/ / / / / / /V--
If/,//

'-N \\ \ \ \ \N. '.-V-v“er
-E

WINDROSE 
Phoenix. AZ 
.1991

calm winds 12.02*

,_3 4-6 7-10 11-16 17-21
WIND SPEED CLASS 

(KNOTS)
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APPENDIX IV 

ISC Model Output Files - Baseline Runs
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APPENDIX j

PROCESS AND INSTRUMENTATION DIAGRAM
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I I5CST3 - (DATED 96U3)

IBM-PC VERflXON |3.05» ISCST3R 
<C) COPYRIGHT 1992-1996, TRIMITY C0M5ULTANT9, IMC.

Run Began on 3/27/1997 at 14i43i0e

•• BREEEC AIR SUITE <ISCST3| - Ci\TRlNlTY\SUITGVEH72096.DAT 
•• Trinity Consultants Incorporated^ Dallas, TX

> tu ptCQ 
Q) CD 
O NJ 
? 00 3 O 
CD o
3 -h

“S

mX
3-

CO STARTIHO 
CO TITLBOMB 
CO TITLETWO 
CO MODELOPT 
CO AVERTIME 
CO POLUITID 
CO TERRHQTS 
CO RUHORKOT 
CO nNlSMED

SO STARTING 
SO ELBVWXT 
SO LOCATION 
•• SRCOESCR 
SO SRCPARAH 
SO BUILDKGT 
SO BUILDKGT 
SO BUILDKGT 
SO BUILDKGT 
50 BUILDKGT 
50 BUILDKGT 
SO BuiLomo 
SO BUILDMXD 
SO BUILOMID 
SO BUXLDMID 
SO BUILOMID 
SO BUILOmO 
SO EHISUNIT 
SO 8RC0R0UP 
SO riHlSHED

HIDW REHBDIATIOM BITE-SHORT TERM MOOBL-16 IT. STACK HT. 4 U INCH S
RUN3-1988MET DATA
DIAULT COHC URBAN
1 24 ANNUALTCE
HAT
RUN

METERS
STACKl POINT -4.7 12.7 0
AIR STRIPPER EXHAUST 
STACK] I.574974&-02 4.876S 299.62

4.27 4.27 4.27 4.27 4.274.27 
4.27 
4.27 
4.27 
7.62 
24.1

STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
l.OCfOe
ALL

4.27
4.27
4.27
4.27
7.62
20.9
27.99
29.1
20.9
27.99
63.61

4.27
4.27
4.27
4.27
7.62

4.27 
4.27 
4.27 
4.27 
7.62 
26.57 

26.16 23.SB 26.2
28.31 26.66 24.2
24.1 26.57 23.23
26.IB 23.56 26.2
55.73 46.15 35.17

4.27
4.27
4.27
4.27
7.62

28.23

16.206 0.2 
4.27 
4.27 
4.27 
4.27 
4.27 
4.27 

29.03 26.95
26.03 29.01 

21.0 17.17 
29.03 26.95
26.03 29.01 
23.12 17.17

GRAMS/SEC MICROORAM9/M**3

RE STARTING 
RE GRXDPOLR POLRl STA 
RE GRXDPOLR POLRl ORIO 0 0
RE GRIDPOLR POLRl GIST 50 100 150 200 250 300 400 500 600 800
RE GRIDPOLR POLRl DIST 1000
RE GRIDPOLR POLRl ODIR 0 1() 20 30 40 50 601 70 80 90 100 noRE GRIDPOLR POLRl DOIR 120 130 140 150 160 170 180 190 200 210
RE GRIDPOLR POUl DOTR 220 230 240 250 260 270 280 290 300 310
RE GRIDPOLR POLRl DOIR 320 330 340 350

O

aO)oo
&
CD
OO
S

§
CO

s
o
oocn



0) (D m 

3 2a;

CO <o cn

RE ORIOPOLR POLAl END
• • BOUHOARY
RE DtSOCART -10.5& 1.33
RE OISCCART -30.35 1.33
RE OISCCART -50.33 1.33
RE DIBCCART -70.55 1.33
RE 0I8CCART -09.33 1.33
RE OISCCART -Q9.33 21.33
RE OtSCCART -09.33 41.33
RE OrSCCART -89.33 61.33
RE OrsCCART -09.33 B1.33
RE OISCCART -09.33 100.4
RE DtSCCART -69.33 100.34
RE OISCCART -49.33 100.34
RE OISCCART -29.33 100.34
RE OISCCART -9.33 100.34
RE OISCCART 1.45 100.4
RE OTSCCART 1.45 00.34
RE OISCCART 1.45 60.34
RE OtSCCART 1.45 40.34
RE OISCCART 1.45 20.34
RE OISCCART 1.45 1 .33
RE FINISHED

HE STARTING
HE INPUTflL C:\TttlMlTYVSOr
ME ANEMHGHT 10.0 METERS
HE SURFOATA 23163 I9B0
ME UAIROATA 23160 1980
HE STARTEMO 00 01 Ot L
NE FINISHED

OU STARTING
OU RECTABIX 1 FIRST
OU RECTABLB ALLAVB FIRST
OU PINISMED

UNfORM

0$ 12 31 24

••• SETUP FlnlBhea Successfully •** 

ISCST3 - VERSION 96113 ♦**

••MODELOPTet CONC

♦♦♦ MIBN REMEDIATIOH SITE-SHORT TERM HODEL-16 FT. STACK HT. i 11 INCH S ••• 
*•* RUN3-1988MBT DATA •**

URBAN FIAT DFAULT

MODEL SETUP OPTIONS SUMMARY *•*

03/21/91 
14:43:09 
PACE I

•Intermediate Terrain Processing Is Selected

O
•<

CO
0

1Q.
QJ_
CD
O
O

S
a2 
o
CD
CD
00
O
O
O)

6
O
CD



o>

ss
I

V. "o •> 03 
J$ (Q 
03 CD m

3 " i: 
CD o r;
!3 -h > 
rH- ^
03 <0cn

••Model 18 setup For Olculation of Average COWContcation Values.

— SCAVEHGINO/OfiPOSmON LOGIC —
••Model Uses WO DRY DBPL£TION. DDPLETE - r 
••Model Uses MO MET DBPLETIOM. HOPLBTE - F 
••NO NET SCAVENGIKO Data Provided.
••Model Does NOT Use GRIOOEO TERRAIN Oats for Depletion Calculations 
••Model Uses URBAN Dispersion.

••Model Uses Regulatory DEFAULT Options:
1. Final Plume Rise.
2. Stacic'tip Downvash.
3. Buoyancy-induced Dispersion.
4. use Cains Processing Routine.
5. Not Use Missing Data Processing Routine.
6. Oefsult Mind Profile Exponents.
7. Default Vertical Potential ToiqMrature Gradients.
9. *Upper Bound” Values for Suporsquat Buildings.
9. No EKponentlsl Decay for URBAM/Non-502

••Model Assumes Receptors on FLAT Terrain.

••Model Assumes No FLAGPOLE Receptor Heights.

1-KR 24-HR

416 Receptor{ol

••Model calculates 2 Short Term Averagefsl oft 
and Calculates ANNUAL Averages

••This Run Includes: 1 Sourcelsir 1 Source Groupis}; and

••The Model Assumes A Pollutant Type of: TCE

••Model Set To Continue RUHnlng After the Setup Testing.

••Output Options Selected:
Model Outputs Tables of ANNUAL Averages by Receptor
Model Outputs Tablea of Highest Short Torn Values by Receptor tRCCTADLC Keywordl

••NOTE: The FoMoving Flags Msy Appear Following CONC Values: c for Cain Hours
n for Hissing Hours 
b for Both Calm and Hissing Hours

•*Mlac. Inputs: Anen. Hgt. (mi • 10.00 ; Decay Goof. •
Emission Units - CRAMS/SEC 
Output Units « MZai06RAHS/H*”3

••Input Runstrean File: C:\TRIMITY\SUITE\EM720M.DAT

.0000 Rot. Angle *■ .0
Emission Rate Unit Factor

.lOOOOcioT

1SCST3 - VERSION 96113 **• ***
*»•

; *«0utpuc Print File: C:\TR1MITY\SUITB\EM72096.WT
N16M REMEDIATION SITE-SHORT TERM MODEL-16 FT. STACK HT. 1 11 INCH S ••• 
RUN3-1908MET DATA **•

03/27/97
14:43:09

O

O

Q.
0)
(D
O
0

1o
Z
p
CD
CO
CO
(b
§
6
O
W



oGiW
%

•*HOOELOPTs: CONC URQAH FLAT DFAULT

POIMT SOURCE DRtA

HUMOCR CHISSlCffJ RATE 
SOURCE PART. (USER URITS)

ID CATS.
X y

(METERS) (METERS)

OASC STACK STACK 
ELEV. HEIGHT TEMP. 

(METERS) (METERS) (OEG.K)

STACK STACK 
EXIT VCL. DIAMETER 

04/8EC) (METERS)

BUZLOIHG EMISSION RATE 
EXISTS SCALAR VARY 

BY

> Q)

0) CD 
§.ro ? 00 
3 w CD O 
3
CO (O at

i>

STACK! 0 .1S750E-01
*** I8CST3 - VERSION 96lU

♦•MOOELOPTsi COMC

-«.1 12.1 .0 4.8B 299.82 18.29 .28
*** NIBH REKEOIATIOH SITE-SHORT TERM HODEL-15 FT. STACK ilT. i 
**♦ RUN3-l98eMET DATA

YES
11 INCH S 03/27/97 

14:43:09 
PACE 3

URBAN FLAT DFAULT

group id

ALL STACKl ,
ISCST3 - VEASrOM 96113

SOURCE IDs OEnNIW SOURCE GROUPS 
SOURCE IDs

•** NIGN REMEDIATION SITE-SHORT TFJW MODEL-16 FT. STACK JIT. ( 11 INCH S ••• 
*•* RUN3-1980MCT DATA ***

•*M0DEL0PT8! COtK

SOURCE ID: STACKl

URBAN FLAT DFTUILT

DIRECTION SPECIFIC BUILDING DIHF34SIONS

03/27/97 
14:43:09 
PAGE 4

rrv B1I BN NAK irv BH BM MAK irv eii GW 1KAX irv BH BN HAK lEV BH BH HAK IFV mi DH WAK1 4.3» 20.9, 0 2 4.3, 24.1, 0 3 4.3, 28.6, 0 4 4.3, 28.2, 0 5 4.3, 29.0, 0 6 ll.3. 26.9, 0
7 4.3, 20.0, 0 8 4.3, 26.2, 0 9 4.3, 23.6, 0 10 4.3, 26.2, 0* 11 4.3, 28.0, 0 12 '4.3, 29.0, 0

13 4.3, 29.1, 0 14 4.3, 26.3, 0 15 4.3, 26.7, 0 16 4.3, 24.2, 0 27 4.3, 21.0, 0 18 4.3, 17.2, 0
19 4.3. 20.9, 0 20 4.3, 24.1, 0 21 4.3, 26.6, 0 22 4.3, 28.2, 0 ‘ 23 4.3, 29.0, 0 24 4.3, 20.9, 0
2S 4.3, 28.Q. 0 26 4.3, 26.2, 0 27 4.3, 23.6, 0 28 4.3, 26.2, 0 29 4.3, 28.0, 0 30 4.3, 29.0, 0
31 7.6, 63.6, 0 32 7.6, 55.7, 0 33 7.6, 46.1, 0 34 7.6, 35.2, 0 35 7.6, 23.1, 0 36 4.3, 17.2, 0

1SCST3 - VERSION 96113 •••

•MOOCWPTs: CONC

NIBN REMEDIATION SlTE-SItORT TERM MODCL-16 FT. 
RUN3-1980HET DATA

STACK NT. 4 11 INCH S 03/27/9T
14:43:09 
PAGE 5

URBAN OAT DFAULT

o
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Q.
0)
CD
O
O
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CD
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0 
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O)
Ca3

i
GRIDtseO RECEPTOR KETKORK 05WARY 

**• METW»K ID: POLRl I KETMORK TYPE: GRIOPOLR **•

X-ORIC ORIGIN POR POLAR NETMORK 
.00 i Y-oaiO - .00 <HETERS)

DISTANCE RANGES OF NETWORK 
(HCfQlSI

so.o,1000.0,
100.0, i&O.O, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0, eoo.o,

DIRECTION RADIALS OP NETWORK *•*Idegrees1
360.0,
100.0, 
200.0, 
300.0,

10.0,
110.0,
210.0, 
310.0,

> Q) ACO 
Q) CD m

3 2 ^
(Dor;
^ Jk
CO to cn

ISCSTJ - VCASCON M113 *•*

**«OOELOPTs: CO.VC

20.0,
120.0,
220.0,
320.0,

30.0, 40.0, 50.0,
130.0, 140.0, ISO.O,
230.0, 240.0, 250.0,
330.0, 340.0, 330.0,

NIBW REMBOrAriON SITE-SHORT TERN MOOEL-IS PT. STACK HT. 
RUN3-190eMCT DATA

60.0,
160.0,
260.0,

70.0,
170.0,
210.0,

eo.o,
150.0,
250.0,

90.0,
190.0,
290.0,

11 INCH 8 •**

URSAN PLAT OFAULT

03/27/97 
14:43:09 
PAGE 6

DISCRETE CARTESIAN RECEPTORS *** 
(X-COORD, Y-COORD, EELEV, EPLAfi) (METERS)

-10.5, i.j, .0, .0)1 ( -38.5, 1.3, .0, .0):
-SO.5, 1.3. .0, .0); 1 -70.6, 1.3, .0, .0);
-09.3, J.3, .0, .0)j ( -89.3, 21.3, .0, .0);
-89.3, .1.3, .0, .0)/ { -89.3, 61.3, .0, .0):
-09.3, 81.3, .0, .01: 1 -89.3, 100.4, .0, .0);
•69.3, 100.3, .0, .0); ( -49.3, 100.3, .0, .0);
-29.3, 100.3, .0, .0); ( -9.3, 100.3, .0, .0)j

1.4, 100.., .0, .0); ( 1.4, ' 80.3, .0, .0);
1.4, «0.3, .0, .0); ( 1.4, 40.3, .0, .0);
1.4, JO . 3, .0, .0)j 1 1.4, 1.3, ■ 0, .0);

ISCST3 - VERSION 96113

••MODELOPTb: CONC

•** NIBW REMEDIATION SITC-SKORT TERM HODCL-16 FT. <$TACK NT. 4 It IKDI S *** 
RUN3-19aBN£T DATA

URBAN FLAT DFAULT

03/27/97 
14:43:09 
PACE 7

SOURCE-RECEPTOR COHBIHATIOHS FOR WHICH CALCULATIONS MAY NOT BE PERFORMED 
LESS THAN 1.0 METER OR 3*ZLB IN DISTANCE, OR HITHTN OPEN PIT SOURCE

g
cnoS:
«)Q.
Q>

(D
O
O
3

sa
zp
CD
CD
CO
O
§
6
ocn



SOURCE
ID

- - BECEPTOR LOCATION -- 
XR (METERS I YR (METERS)

DISTANCE
(NCTCRS)

STACK!
•••- ISCST3 - VERSION 96113 •**

• »*
••KODELOPTs: CONC

1.4 20.3 9.SI
Nim REMEDIATION SITE-SNORT TERM HODEt-16 FT. STACK NT. ( 11 INCH 9 *** 
RUN3>19BBMET DATA

URBAN PLAT OFAULT

03/27/9T 
14:43:09 
PAGE S

*•* HETCOROIjOOXCAL OATS SELECTED FOR PROCESSING 
(l-YBSj O-NOI

> 03 ^CQ
03 (D m

3 w g: (Dor;
3 -h >
^ 52oi

2 1 t 1 1 1 1 1 ) 1 1 1 1 J 1 J 1 J 1 1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 t 1 1 I 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 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 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 1 1 1 1 1 1 1 i 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 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 1
1 1 1 J 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 t 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 1 1 I 1 1 1 1 1 L 1 1 I L 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 1 1 ■ 1 1 1 1 k 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 \ k 1 i 1
1 1 1 1 1 1 1 1 1 1 1 1 1

METEOROLOGICAL DATA PROCESSED BCTHEEN START DATE:
AMD END DATE:

80 1 1 1 
88 12 31 24

NOTE: NETCOROLOOICAL DATA ACTUALLY PROCESSED MILL ALSO DEPEND ON HKAT IS INCLUDED IN TNE DATA FILS.

*** UPPER BOUND OF HRST THROUGH nm HIND SPEED CATEGORIES *** 04ETERS/SEC)

STABILITY
CATEGORY

A
D
C
D
E
r

.ISOOOC^OO 

.15000E+00 

.2000OCi00 

.25000C+00 

.30000E400 

.30000E400

l.b4, 3.09, 5.:14, 8.23, 10.80,

WIND PROFILE EKPONCNTS

HIND SPEED CATEGORY 
2 3 4

.15000B400 .SSOOOE400 .IS000E4O0

.130008400 .15000E400 15000S400

.20000E400 .200008400 .20000E400

.230008400 .2S000E400 .23000E400

.30000E400 .30000E400 .300008400

.300008400 .300008400 .300008400

.13000E400 

.15000E400 

.20000E400 

. 23000E«^00 

.300008400 

.300008400

.15000C400

.13000C400
.20000E400
.230008400
.30000E400
.30000E400

o

(/)
o§:
U)
Q.
0)
CD

OO
2.
o
zp
CD
CO
03
cb
§
6
ocn



VERTICAL POreKTlAL TCHPERATURB GRADIBNTS 
{DEGREES KELVIN PER HETER)

STAOILITY
CATEGORY

A
B
C
0
E
F

1SCST3 - VERSION 96H3

••^♦ODEli)PTe: CONC

WIND SPEED CATEGORY
1 2 3 < S 6

.OOO0OE«OO .OOOOOEfOO .OOOOOE*00 .O0OO0E»0O .OOOOOE»00 .OOOOOC^OO

.00000£»00 .OOOOOE^OO .OOOOOEtOO .OOOOOE400 .OOOOOCfOO .OOOOOC400

.OOO00B4OO .OOOOOE400 .O0OOOE40O .OOOOOE4QO .00O00E»OO .OOOOOE<400
.OOO0OE4OO .OOOOOE400 .OODOOBfOO .00000E400 .OOOOOEfOO .0D000E400
.20000E-01 .20000B-01 .2ODO0B-01 .20000E-01 .20000E>01 .20000E-01
.3SO00E-01 .3SOOOE-OI .39000E-0) .3SOOOE-01 .3SO0OE-O1 .3&00OE'01

*•* **• HIBH REMEDIATION SITE-SHORT TERM KODEL-U FT. STACK HT. fi 11 INCH $
♦** RUN3-1900MET DATA

03/21/91 
14:43?09 
PACE 9

URBAN PLAT DFAULT

THE nRST 24 HOURS OP HCTEOROLOOICAL DATA

■V. ^
> Q) ^CQ
Q) CD m
-Kz3 So;
CD o r;
3 -h >

<otfl

PILE: C:VTRINITYVSUITE\HET\PHKTUSB0.BIN 
SURFACE STATION NO.t 23103 

NAME: WNKNOW 
YEAR: 1900

POMAT: UNPORN
UPPER AIR STATION NO.: 23160

NANS: UNKWMN 
TEAR: 1988

YEAR MONTH DAY HOUR

PLOW
VECTOR

SPEED
(M/S)

TEMP
(K)

STAB
CLASS MIXING HEIGHT (H) 

RURAL URBAN
USTAR
(N/SI H-0 LENGTH (M)

t-0 IPCODE PRATE 
(HI (om/KR)

88
80
88
BO
88
88
80
00
88
88
88
88
08
88
88
88
08
88
88
88

1
2
3
4
5
6 
7 
0 
9

10
11
12
13
14
15
16 
11 
18
19
20

21.0
58.0
44.0
93.0
13.0
42.0
75.0
13.0
37.0
91.0
94.0

276.0
233.0
229.0
212.0
244.0
221.0
217.0
114.0
17.0

2.06 
2.51 
2.06 
2.06 
2.06 
2.06 
2.06 
1.00 
1.54 
2.06 
1.00 
1.54 
3.60 
3.60 
2.06 
1.54 
2.06 
1.00 
1.54 
1.54

278.1
218.1 
218.2 
279.3 
279.3 
279.3
279.3
219.3
219.0 
282.6
205.4
287.0
289.3
289.8
290.4
290.4
269.8 
297.6
285.4 
284.3

1489.3
1494.9
1500.5
1506.1
1511.7
1517.3
1522.9 

94.5
339.1
503.7
826.3

1072.8
1317.4 
1562.0 
1562.0 
1562.0 
1562.0
1546.6
1519.2
1491.9

274.0
274.0
274.0
274.0
274.0
274.0
274.0
352.0 
553.6 
755.3
951.0 

US8.7
1360.3 
1562.0 
1562.0 
1562.0 
1562.0
1438.3
1219.2
1000.2

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 I 0 

.0000 ' 0 

.0000 

.0000 

.0000 

.0000

o
><
COoS:
to
Q.
Q}

n>o
ozE3
az
o
CD
CD
w
ooCT)

6o
CD



c*>
s
OJ
§)

ee96
oe
80

21
22
23
24

20.0
22.0
70.0
40.0

1.00
l.OO
2.57
2.57

283.7 
282.0 
281.5
279.8

1464.6 
1437.3 
1409.91302.6

781.1
562.1
343.0
124.0

.0000

.0000

.0000

.0000

.0000 0
.0000 0
.0000 0
.0000 0

.00

.00

.00

.00

NOTBS: STABILITY C7ASS l-A, 2-B, 3«C, 4-0, 5-E AND 6-P.
rU>H VECTOR IS DtRBCTICH TOWARD WHICH WIND 16 BLOMIMG.

ISCST3 - VERSIOW 96113 *** NIBH REMEOIATIOM 8ITE-SH0RT TERM MOOCL>16 FT. STACK HT. « II IHOI S ♦**
*** RUH3-1988Mf5T DATA

‘•MOOELOPTs: CONC URBAH FLAT OFAULT

03/27/97 
14i43i09 
PAGE 10

*** THE ANWtlAL ( 8784 HRSI AVERAGE COMCEWTRATIOH
STACK! ,

> 03 
CQ

03 CD m

5 ° >
00 (D 07

OIRCCTIOK I

IWCLUOING SOURCE IS): 
NETWORK ID: POLRI 

** CONC or TCE

VALUES FOR SOURCE GROUP: ALL

; NETWORK TYPE: GRIDPOLR 
IN HtCROGRAHS/M«*3 

DISTANCE (METERS)
:grees) I 50.00 100.00 150.00 200.00 250.00 300.00 400.00 500.00 600.00

360.00 1 .48341 .18214 .10186 .06517 .04493 .03275 .01962 .01312 .00944
10.00 1 .45016 .15829 .08583 .05403 .03691 .02672 .01583 .01048 .00747
20.00 1 .50813 .18770 .10164 .06389 .0435$ .0314? .01860 .01231 .00878
30.00 1 .64341 .25065 .13757 .08728 .05995 .04357 .0259D .01731 .01242
40.00 1 .03506 .33956 .18330 .11537 .07914 .05753 .034 37 .02295 .01650
50.00 1 1.01641 .45917 .25103 .15700 .10714 .07763 .04 621 .03080 .02211
60.00 1 1.17009 .54239 .30441 .19385 .13335 .09703 .05896 .03964 .02665
70.00 1 1.21566 .57969 .32661 .20998 .14610 .10751 .06544 .04429 .03216
00.00 1 1.08150 .55623 .31766 .20414 .14186 .10435 .06352 .04300 .03122
90.00 1 .91625 .47017 .27130 .17576 .12289 .09076 .05556 .03775 .02748

100.00 1 .76516 .40140 .23151 .14919 .10395 .07654 .04664 .03156 .02269
no.00 1 .64242 .32634 .19011 .12335 .08636 .06386 .03914 .02659 .01934
120.00 1 .56404 .29350 .17100 .11063 .07712 .05679 .03456 .02334 .01690
130.00 1 .48853 .26405 .16044 .10653 .07547 .05617 .03468 .0236k ,01727
140.00 1 .44330 .24267 .15011 .10085 .07191 .'05375 .03334 .02280 .01666
150.00 1 .39669 .22147 .13879 .09432 .06760 .05099 .03190 .02195 .01611
160.00 1 .34408 .18039 .10985 .07346 .05234 .03911 .02424 .01656 .01209
170.00 1 .30399 .15503 .09337 .06205 .04402 .03262 .02029 .01384 .01010
180.00 1 .28242 .14644 .08034 .05875 .04166 .03103 .01916 .01306 .00952
130.00 1 .27383 .14499 .09000 .06090 .04367 .03270 .02046 .01406 .01031
200.00 ( .26710 .14068 .09381 .06354 .04541 .03397 .02109 .01443 .01055
210.00 1 .26062 .14319 .08886 .05969 .04244 .03163 .01953 . OJ 332 .00971
220.00 1 .27510 .15094 .09250 .06176 .04377 .03257 .02006 .01365 .00994
230.00 1 .31017 .16524 .10130 .06857 .04926 .03703 .02312 .01565 .01159
240.00 1 .37669 .23194 .15229 .10536 .07638 ,05767 .03615 .02465 .01621

O
'<

C/)
o
o

a.Q>
CD
O
o

a
2
o
CD
CD
00
cb

ooCD



2S0.00 1 .54127 .35775 .22641 .15621 .11290 .08520 .05345 .03676 .02694
260.00 i .85225 .62466 .40663 .27880 .20145 .15192 .09536 .06574 .04834
210.00 i 1.44531 1.01376 .59777 .38755 .27070 .19972 .12206 .08260 .06023
280.00 1 2.03859 1.16047 .62961 .39248 .26650 .19547 .11746 .07887 .05697
290.00 1 2.17392 1.03772 .54202 .33555 .22946 .16694 .10016 .06714 .04842
300.00 1 1.84871 .85613 .46620 .29418 .20234 .14749 .08855 .05939 .04288
310.00 1 1.55544 .66179 .33675 .20261 .13486 .09608 .05593 .03673 .02600
320100 1 1.63039 .54638 .26669 .15751 .10397 -07390 .04312 .02648 .02036
330.00 1 1.36650 .40061 .18904 .10964 .07149 .05035 .02897 .01893 .01340
340.00 1 .92276 .29323 .14254 .08373 .05494 .03664 .02246 .01471 .01044
3S0.00 1 .64999 .23762 .12341 .07509 .05023 .03593 .02105 .01369 .00990
ISCST3 > VERSION 96113 *** *•* NIW REMSOIATION SITC-SnORT TERN H00EL>16 FT. STACK irr. s 11 INCH S •** 03/27/97

*** RUN3>1988HeT DATA « * • 14:43:09
PAGE 11

DEWPTb : CONC URBAN FLAT DFAULT

THE ANNUAL 1 8784 HR8) AVERAGE CONCENTRATION VALUES FOR SOURCE GRCWP: ALL
INCLUDING SOURCeiSl: STACKl ,

•** NETWORK ;ID: POLRl ; NETHORK TYPE: ORIDPOLR • fe*

•* CONC or TCB IN M1CR0GRAHS/H**3 **

> Q) SCO 
0) (D On,
^ m3
(D 
3

DIRECTION I DlsmNCe (HCTERSI

(D
cn

i>
IGREES) 1 800.00 1000.00

360.00 1 .00564 .00380
10.00 i .00438 .00290
20.00 1 .00517 .00344
30.00 1 .00738 .00495
40.00 1 .00983 .00661

50.00 I .01316 .00883
60.00 1 .01721 .01164
70.00 1 .01945 .01322
80.00 ( .01886 .01280
90.00 1 .01666 .01133

100.00 1 .01379 .00933
110.00 1 .01170 .00794
120.00 1 .01015 .00604

130.00 1 .01050 .00715

140.00 1 .01013 .00689

150.00 1 .00988 .00676
160.00 1 .00734 .00498

no.00 1 .00613 .00417
180.00 1 .00577 .00392
190.00 1 .00631 .00432

200.00 1 .00643 .00438

210.00 t .00568 .00400
220.00 1 .00602 .00408

0 
'< 
acn

1CO
Q.
03
CD
O
0

1o
zp
CD
CD
CO
O
O

6
oO)
>



Ca)
g
§
OiCO
§,

230.00 1 .00703 .00477
240.00 I .01112 .00759
250.00 1 .01643 .01118
260.00 1 ,02972 .02042
270.00 i .03652 .02486
260.00 1 .03422 .02316
290.00 1 .02900 .01957
300.00 r .02977 .01747
310.00 1 .01526 .01012
320.00 1 .01208 .00812
330.00 1 .00762 .00518
340.00 f .00611 .00405
3S0.00 1 .00583 .00360
ISCST3 - VERSION 96113 •** ^

•MODELOPTs; COHC

RU)»-198aHET DATA 
URBAH FLAT DFAULT

> 0)
Q) CD m

3 S g;
<0 o Z
3 -h >
w «o w

Ttie ANNUAL < Oiai IIRS) AVERAGE CONCENTRATICN 
INCLUDING SOURCEISl! STACK! ,

II INCH S ***

VALUeS FOR SOURCE GROUP: Atl

03/27/97 
14:43:09 
PAGE It

DISCRETE CARTESIAN RECCPTOR POINTS

♦♦ CONC or TOE IN H2CftOSRAWS/N»»3

X-COORD (H) Y-COORD <H) COKC X-COORD (HI Y-COORD (M) CONC

*16.55 1.33 .76616 -38.55 1.33 1.52768
*58.55 1.33 1.52493 -78.55 1.33 1.31932
-69.33 1.33 1.17146 -69.33 21.33 1.26622
-69.33 41.33 .96419 -69.33 61.33 .69261
-69.33 81.33 .45141 -09.33 100.40 .33268
-69.33 100.34 ,33744 -49.33 100.34 .27896
-29.33 100.34 .25571 -9.33 100.34 .20664

1.45 100.40 .17732 1.45 60.34 .24146
1.45 60.34 .35661 1.45 40.34 .61071
1.45 20.34 .00000 1.45 1.35 .45866

ISCST3 - VERSION 96113 *** ••• NIBH REMEDIATION SITE-SHORT TERM MODEL-16 FT. STACK IIT. C 11 INCH S ***

••KOneLOPTa: CCWC

RUH3-190BHET DATA 
URBAN FIAT OFAULT

03/27/97 
14:43:09a 
PAGE 13

THE 1ST HIGHEST IHIR AVERAGE CONCENTRATION 
STACKl KIHCLUOIHG SOURCE(S): 

NETWORK 10: POLRl 
•• CONC or TCE

VALUES FOR SOURCE GROUP: ALL

01RECTION I

; METNORK TYPE: GRIDPOLR 
IN MICROGRAMS/M* *3 

DISTANCE IMCTERS)

0

acn
1wCL
0)
CD
O
O
D

3
a2 
p
CO
CD
00
O
O
CD
O
o(/)



O)
w I

(PrfiREESI I 50.00 100.00 150.00 200.00 250.00

J> 03 ;i$CQ
0) ro m
^ <D3 O g; 
(Dor;
3 -h >
CaO (O U1

360.0 {
10.0 I
20.0 i
30.0 f
40.0 I
50.0 I
60.0 I
70.0 I 
00.0 I
90.0 I

100.0 I
110.0 )
120.0 )
130.0 (
140.0 I
150.0 I
160.0 I
170.0 I
leo.o I
190.0 t 
200-0 I
210.0 I
220.0 t
230.0 (
240.0 I
250.0 I
260.0 I
270.0 I
200.0 I
290.0 t
300.0 t
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I 

• ISCSt3

24.02921 (00122014) 
23.75259 (00112716) 
23.34598 (00050419) 
22.00978 (06040110) 
22.10610 (80041415) 
21.69056 (06020411) 
20.49138 (6606L810) 
20.60634 (00020410) 
20.02653 (08010717) 
19.44991 (00121901) 
10.79796 (8B11091I) 
18.52925 (86012016) 
17.09176 (86071317) 
18.26581 (8B03I62I) 
18.30035 (80050123) 
17.81703 108000904) 
10.18239 (8803310S) 
17.26113 (66042214) 
17.70697 (08031701) 
17.93948 (66031703) 
17.90040 (06110710) 
17.19956 (00012201) 
10.00460 186120411) 
19.32963 (06021116) 
19.62321 (80091700) 
20.35060 (08011217) 
21.39161 (06112524) 
21.85523 (08122510) 
22.32139 106121617) 
23.46755 (08112522) 
23.77303 (68121508) 
32.05935 (08032406) 
50.92189 (68092203) 
52.39605 (06100621) 
52.34721 (88101720) 
50.01933 (08112902) 

VERSION 96U3 •

♦•MODELOPTu: COMC

14.42179 (80081902)
14.43404 (8B032423)
13.64187 (86053120)
13.99043 (86032424)
13.65093 (88022723)
13.31545 (86091222)
13.01513 (66110121)
12.75622 (86092203)
12.41136 188062824)
12.22960 (DB062003)
LI.96457 (86101904)
11.83102 (860528231 
11.74279 (880522241 
11.66161 (88091019)
11.64458 (80061601)
11.66303 (88030819)
11.61861 (88092420)
11.62251 (08051221)
11.60556 (88060921)
11.66392 (880410211 
11.77394 (68060624)
11.67143 (08111319)
11.97030 (88100302)
12.04614 (880911031 
12.17853 <681017071 
12.27932 (88032323)
13.11040 (68110205)
13.39769 (88040224)
13.70356 <081026231 
13.98990 <08032223)
14.26885 <681026051 
23.78502 (B8082I22)
24.23205 (88041024)
24.46601 (88050904)
24.20963 (880902031 
24.38129 (881031231 
NlOW REHBDIATION SITE* 
RUN3-1988Her DATA

URBAN FLAT OFAULT

*** THE 1ST HIGHEST 1>HR AVERAGE CONCENTRATION 
INCLUDING SOURCe<S): STACKl ,

10.06296 (86121619) 
9.83544 (86072421) 

10.00136 (88070503) 
9.96981 (860224221 
9.61535 188002524) 
9.78839 (88100623) 
9.6B791 (68102618) 
9.56693 198100922) 

10.73965 (88110920) 
9.34638 (88053123) 
9.22925 (88100919) 
9.14684 (88082424) 
8.66479 (88012923) 
9.06S61 (88051222) 
6.00976 (86052602) 
8.93829 ( 88073104) 
9.01620 (88101902) 
8.49724 (69110621) 
9.02798 <680927221 
9.11077 (88102802) 
8.99142 (80052703) 
9.19010 (88120416) 
9.30046 (08110906) 
9.19160 (88110619) 
9.49425 (88070222) 
9.66706 (88032224) 
9.70070 (86042922) 
9.66192 188030623) 
9.62493 (68081303) 
9.77936 (88090624) 

10.09219 (B8032301I 
15.11415 (BB020619I 
15.09313 (06092005) 
15.45136 (660401211 
15.42114 (88102901) 
15.12319 (06080203) 

SHORT TERM M00E1.-16 FT.

7.90665 
7.37347 
7.76248 
7.58701 
7.60598 
7.52400 
7.43006 
7.33054 
7.66563 
7.13147 
6.91533 
6.98167 
6.50102 
6.86808 
6.S5183 
6.77672 
6.81069 
6.35256 
6.78729 
6.09363 
6.91112 
7.00687 
7.05267 
6.91638 
7.25765 
7.24826 
1.43611 
7.56905 
7.61665 
7.71911 
7.82792 
9.96071 
9.76352 

10.07604 
10.08249 
9.96799 

STACK HT. i

188012618)
(88040607)
(88041202)
(08041121)
(88092724)
(88032320)
(88052221)
(88060823)
(68110920)
108053123)
(88110118)
188082424)
(88012923)
(B8051222I
(680526021
(88073104)
(88101902)
(88031623)
(66092722)
(68102802)
(88052703)
(88120418)
(881109061
(88081322)
(88060704)
(88032224)
(88062904)
(88031923)
(B806100S)
(68090624)
(88032301)
(88020619)
(86041103)
(68040121)
(80102901)
(88080203)

11 INCH S *•*

VALUES FOR SOURCE GROUP: ALL

5.96254 (88012618) 
5.66277 (88040607) 
5.96666 (68041202) 
5.79702 (80041121) 
5.74849 (88092724) 
5.60965 (88092824) 
5.54767 (88052221) 
5.55095 188032121) 
5.42018 (88110920) 
5.44950 188110920) 
5.31831 (88110118) 
5.25332 (88062424) 
4.86612 188011022) 
S.19619 (88063005) 
S.02411 (86021623) 
S.15302 (68073L04) 
5.16790 (08101902) 
4.66339 (88031623) 
5.12013 (60092722) 
5.20698 (88102802) 
5.24955 (88052703) 
5.29231 (68040724) 
5.33093 (880322221 
5.92516 (88111802) 
5.48466 (88061305) 
5.45342 (68071301) 
5.55146 (88062904) 
5.66660 (88051224) 
5.75357 (BB061005) 
5.81190 (BB092224) 
5.90025 (68111124) 

(86020619) 
(88041103) 
(88040121) 

6.99693 (88102901) 
6.94355 (68080203) 

03/27/97 
14:43:09 
PACE 14

6.90911
6.85597
6.97851

**• METNORK ID: POLW ; NETWORK TYPE; 6RIDTOLR ••

COMC or TCE IK HICROCRAM0/M»*3

O

CO

IwQ.
Q)
CD

O
O
3

sazp
CO
CO
00
cb

6
0 
cn1

>
ro



DlRCCriQH I
(occnecs) i 400.00 DISTANCE (KBTeRSl SOO.OQ

> Q)
^ (O03 o> m O
^ CD —■3 “ 2: 
(Do:;:
3 -h >
^ 4k

350.0 I
10.0 I
20.0 I
30.0 I
40.0 I
50.0 I
60.0 I
10.0 I
80.0 I
90.0 I

100.0 I
no.o I
120.0 1
130.0 i
140.0 I
150.0 I
160.0 I
170.0 1
180.0 I
190.0 I
200.0 t
2)0.0 I
220.0 I
230.0 I
240.0 I
250.0 f
260.0 I
270.0 I
280.0 I
290.0 I
300.0 I
310.0 1
320.0 (
330.0 I
340.0 I
350.0 ) 

• ISCST3

4.57704 <880126181 
4.42032 (88040607) 
4.51945 (88041202) 
4.47587 (88041121) 
4.40280 188092724) 
4.37129 (B8092824) 
4.31617 (88082402) 
4.20222 (88032121) 
4.11103 (88051123) 
4.S4514 (88110920) 
4.14820 (88110118) 
4.06538 ( 88051604.) 
3.86291 (86011022) 
4.05374 (88063005) 
3.94305 (B6021623) 
4.01802 (88073104) 
4.02568 (88101902) 
3.80376 (88031623)
3.99605 (88061421) 
4.05444 (88051520) 
4.07519 (680S2703) 
4.11724 (86040724) 
4.15649 (66032222) 
4.94259 166111602) 
4.23620 (66110904) 
4.26863 (88071301) 
4.33130 (681103031 
4,37562 (880513041 
4.44428 (88041902) 
4.46395 (68092224) 
4.52647 (86111124) 
5.08170 (66110301) 
5.06283 (86041103) 
5.1)739 166040121) 
5.13868 (80102901) 
5.11030 (68080203) 

VERSION 96113
• t*

2.92227 (66012618) 
2.86476 (88040607) 
2.67604 188041202) 
2.666S7 (66041121) 
2.78696 (860927241 
2.62847 (68092824) 
2.60395 (86082402) 
2.77657 (66102621) 
2.7221S (68062022) 
3.20763 (68110920) 
2.70341 (661101161 
2.66121 (68051604) 
2.56156 (68011022) 
2.65921 (86063005) 
2.60763 (680210191 
2.64026 (66073104) 
2.64282 (66101902) 
2.50306 (66031623) 
2.63408 (8B061421) 
2.66000 (68051520) 
2.65026 (86052703) 
2.66370 (88022720) 
2.70749 (66032222) 
3.45157 (66111602) 
2.75980 (88110904) 
2.76014 (66071301) 
2.61026 (88110303) 
2.63026 (88051304) 
2.65704 (68041902) 
2.66946 (68092224) 
2.89344 (66090701) 
3.11674 (66110301) 
3.11260 (06041103) 
3.12126 (68040121) 
3.14156 (09102901) 
3.13079 (66060203)

2.04040 (66012618) 
2.01681 (68040607) 
2.00267 (68041202) 
1.99992 (88041121) 
1.96550 (86010719) 
1.98375 (88092624) 
1.97121 (68082402) 
1.95706 (66102821) 
1.94080 (88062022) 
2.37024 (68110920) 
1.92030 ( 66041923) 
1.91034 (860516041 
1.82613 (66011022) 
1.89213 (68063005) 
1.66737 (66021019) 
1.88312 (86073104) 
1.66416 168101902) 
1.76376 (88031623) 
1.86083 (86061421) 
1.89274 (BB051S20) 
1.87297 (68052703) 
1.9I18I (68022720) 
1.91149 (68032222) 
2.51661 (68111802) 
1.94526 (68110904) 
1.95796 (68071301) 
1.97437 (68110303) 
1.98697 (68051107) 
2.00283 (68110420) 
2.00117 (88092224) 
2.02995 (86090701) 
2.13643 (68110301) 
2.13635 (88041103) 
2.13281 (68040121) 
2.15026 (66102901) 
2.14511 (68060203)

NIBM RGNCDIATION SITC-SKORT TERN HOOCL-16 fT. 
RUN3-)968HST DATA

1.51984 
1.51021 
1.48676 
1.46679 
1.46064 
1.47929 
1.46217 
1.47266 
1.46423 
1.82965 
1.44960 
1.44220 
1.39019 
1.42827 
1.41594 
1.42465 
1.42513 
1.34755 
1.42371 
1.42872 
1.40610 
1.44315 
1.43525 
1.94909 
1.46505 
1.47416 
1.46276 
1.49272 
1.50170 
1.40741 
1.51596 
1.57416 
1.57683 
1.56964 
1.58456 
1.58171 

STACK HT. C

(68012616) 
(86040607) 
(66041202) 
(86041121) 
(860)0719) 
(68092824) 
(66060102) 
(66061003) 
(66062022) 
186110920) 
186041923) 
(86051604) 
(66120606) 
(68063005) 
(66021019) 
(86073104) 
(68101902) 
(66011616) 
(86061421) 
(66031520) 
(60052703) 
(660227201 
(68011619) 
(68011119) 
(66101605) 
(66092804) 
(86102521) 
(68051107) 
(86110420) 
(68092224) 
(660907011 
(661)03011 
(66041103) 
(68040121) 
(66102901) 
(66080203) 
11 INCH S

••MOOEIjOPTs: COHC 0R6AK HAT OrAUtT

THE 1ST HIGHEST 1-IIR AVERAGE COMC6HTRAT10M VALUES TOR SOURCE GROUP: ALL
INCLUDING SOURCEIS): STACK! ,

*•* MEtHORK 10: POLRI ; HETHORK TYPE: ORIDPOLR ***

.95957 (86012616) 

.95974 (66040607) 

.93313 (6604)202) 

.94774 (8B120320) 

.94590 (66010719) 

.93765 (68103002) 

.94644 (88080102) 

.94215 C0806I003) 

.93768 (88062022) 
1.20364 (68110920) 

.92984 (88041923) 

.92557 (88051604) 

.90473 (88120606) 

.91813 (66101903) 

.91486 (86021019) 

.91833 (88073104) 

.91846 (86101902) 

.87690 (68011616) 

.91818 (88061421) 
.91806 (68051401) 
.90493 (66010801) 
.92605 (86022720) 
.92387 (88011619) 

1.29944 (68011119) 
.93860 (86101605) 
.94273 (86092604) 
.94670 (86102521) 
.95098 (86051107) 
.95459 (86110420) 
.94964 (88090102) 
.95954 (88090701) 
.98241 (86U0301) 
.98691 (86041103) 
.68304 (88030301) 
.99004 (88162901) 
.98669 (66060203) 03/27/97 

14:43:09 
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oo>o>

t
OfRCCTIOM J 
lOCGACCS) I 1000.00

*♦ COWC OF TCE IN HICROGRAMS/H**3 
DISTANCE IHETERS)

> fl)
^ CQ
03 (D m
§. lO ^
3 NJ 2:
<x> O z3 -h >
r* ^
CO CO cn

360.D 1 .67664 1860126181
10.0 1 .67973 (880406071
20.0 1 .65481 (86041202)
30.0 i .67350 (88120320)
40.0 f .67108 168010719)
SO.O 1 .66823 (88103002)
60.0 1 .67143 (88080102)
70.0 1 .66908 (88061003)
00. 0 f .66664 (88062022)
90.0 t .66620 (88110920)

100.0 1 .66172 (88041923)
110.0 t .65903 (88051604)
120.0 1 .64961 (88120606)
130.0 1 .65645 (88101903)
140.0 1 .65460 <880210191
150.0 1 .65633 (88073104)
160.0 1 .65636 (88101902)
170.0 ( .63174 (88011618)
leo.o t .65634 (88061421)
190.0 1 .65641 IG80S1401)
200.0 1 .64779 (88010801)
210.0 1 .65931 (68022720)
220.0 1 .65665 (88011619)
230.0 1 .94316 (88011119)
240.0 1 .66703 (68101605)
250.0 1 .66939 (88092804)
260.0 1 .67157 (88102521)
270.0 1 .67378 (88051107)
200.0 i .67554 (88110420)
290.0 1 .67459 (68090102)
300.0 1 .67758 (88090701)
310.0 1 .68086 (88110301)
320.0 1 .69360 (88041103)
330.0 1 .69164 (88030301)
340.0 t .69519 (86102901)
350.0 1 .69461 (68080203)

*•* 1SCST3 - VERSION 96113 *•*

•*MODELOPTa: CONC

NIBW REMEDIATION SITE-SHORT TERM MOOEL-16 FT. 
RUH3-1988HCT DATA

STACK HT. t 11 INCH S

URBAN PLAT OFAULT

03/2V9T 
14:43:09 
FACE 16

THE 1ST HIGHEST l-HR AVERAGE CONCENTRATION 
INCLUDING SOURCeiS): STACKl ,

VALUES FOR SOURCE GROUP: ALL

O
*<

COoaCOQ.
03
CD
O0

1
zo
CD
CD
C»
<b

O
O
CD



ICO

**• OtSCHETt CAftTCatAN RECEPTOR POINTS 
** CCt9C OF TCC IN MICR0QRAN3/M«M

> 0)
0) CD m

j to3 Sg;
CD o ::r
3 -h >
00 <oOl

X-COORD IN) Y-COORD (M) COMC (YYHHDDHIl) X-COORD (Ml Y-COORD tM) CONC lYYMMOOIlH)

-16.55 1.33 30.21175 (88010114) -38.55 1.33 25.15291 (88012910)
-50.55 1.33 19.73000 (08032408) -78.55 1.33 16.37790 (88111404)
-89.33 1.33 14.91002 (88040224) -89.33 21.33 15.00639 (88092407)
-89.33 41.33 14.41316 (86041624) -89.33 61.33 13.22653 (88102505)
-89.33 81.33 19.63195 (88110301) -89.33 100.40 17.35924 (8809280S)
-69.33 100.34 19.42877 (88061404) -49.33 100.34 20.89976 (88102903)
-29.33 100.34 22.30281 (86021620) -9.33 100.34 21.47520 (68100824)

1.45 100.40 14.51208 (88081902) 1.45 60.34 17.16325 (88090520)
1.45 60.34 20.86866 (880105081 1.45 40.34 29.39756 (88221516)
) .45 20.34 .00002 (88110920) 1.45 1.33 27.01321 (66030113)

ISCST3 - VERSION 96113

DELOPTa: COMC

*♦* HI8N REMEDIATION SITE 
RUN3-1988HET DATA

URBAN FLAT

-SHORT TERM MODEL-16

OFAULT

FT. STACK HT. ( 11 INCH S 03/27/97
*•* 14:43:09

PACE 17

OIRFXTIOM I 
(DEGREES I I

360.0 t
10.0 I
20.0 I
30.0 i
40.0 I
50.0 I
60.0 I
70.0 I
80.0 I
90.0 I

100.0 I
110.0 I
120.0 1
130.0 I
140.0 I
150.0 I
160.0 (

THE 1ST HIGHEST 24-HR AVERAGE CONCEHTRATIOH 
IKCLUOINQ SOURCEfSI: STACKl ,

VALUES POR SOURCE GROUP: ALL

50.00

NETKORK ID: POLRl 
•* COHC OF TCE

100.00

j HETMOFK TYPE; CRIDPOLR *** 
IN M1CR0GRAKS/M**3

DISTANCE (HETERSI 150.00 200.00

3.19640c(ee062024) 
3.07767 (88092024) 
3.1617$ (68092024) 
4.27366 (88031524) 
(.72302 (68042024) 
4.95826 (68050724) 5.02tt6c(68122924) 
6.58026c(88062L24) 
4.747180(88070624) 
4.271950(88072724) 
3.474860(88121924) 
2.861920(68070624) 
2.891130(88020324} 
3.19013 (88031624) 
3.77369 188031024} 2.646700(88022424) 
2.53132 (88033124)

1.37338c(88103024| 
1.274760(68103024) 
1.33820 (88092024) 
1.64189 (68031124) 
1.86604 188031524) 2.769810(88121824) 
2.787730(88091324) 
3.38653CI88100824) 
3.121030(88061724) 
2.23591c|e0070624) 
1.713410(88072724) 
1.43O61c|B0OSOe24> 
1.6STlOc(08020324) 
1.51003CIB8051524) 
1.58420 (88031024) 1.547060(88000924) 
1.59406 (08033)24)

.868450(88122724) 
.74l07c|8B103024) 
.797030(88041124) 

1.138340(88041124) 
1.407150(88092724) 
1.472710(88052724) 
1.788410(80121624) 
2.221100(80100824) 
1.760010(88061724) 
1.396500(88070624) 
1.109210188112624) 

.935190(88050824) 
1.01340c(06020324) 

.920660(68051524) 
1.076240(88011424) 
1.057040(88080924) 
1.04183 (860331241

.711010(08122724) 

.59217CI88122724) 

.600970(88061624) 

.eS347cie8041l24) 
1.085870(88092724) 

.98795cieei02124) 
1.274600(68121824) 
1.441830(86100824) 
1.20165c(88100824) 
.937250(86070624) 
.862850(881126241 
.639960(880511241 
.6854Oc(8012O424) 
.64B86c(B80ll424) 
.785060(68011424) 
.770770(88021624) 
.74671 (08033124)

.556940(06122724) 
.471530(88122724) 
.450970(88061624) 
.636460(88041124) 
.012750(88092724) 
.692430(88102124) 
.930750(88121*824) 
.991000(86100824) 
.90743c(8Bt00924) 
.66930c(8B070624) 
.660060(88112624) 
.468530(88051124) 
.525870168120424) 
.482600(88011424) 
.585660(880114241 
.577610(88021624) 
.55843 (66033124)

0

aw
1 0) 
Q. 
0) 
W

O
O

asazp
CD
CO

(b0 
cn1

O
oCO



2

> Q) 
Q) CD
q.fo
3
CD O

CO CO Cft

m
3-
5;
>

)
no.o I
180.0 I
190.0 I
200.0 I
210.0 I
220.0 I
230.0 I
240.0 I
250.0 I
260.0 I
270.0 I
280.0 I
290.0 t
300.0 t
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I ISC8T3

2.23216CI88021624) 
2.2I30S (88032824) 3.23354c(68031724) 
2.01210c(88i02024) 
2.99832CI88012224) 
3.724240(88012224) 
2.B0731CI88012224) 
3.069840(08021124) 
4.226630(68031924) 
S.591390(08120124) 
7.99230 (88012724) 
9.69377 (88012724) 6.294620(88102424) 
7.62D10ci88O11124) 
5.063S6CI88O71324) 
9.57779 (88041624) 
7.34079 188041624) 8.04857c(88102024) 
3.902240(88080324) 

VERSION 96113 •

1.62707 (08021924) 1.296960(80031724) 
1.43959c(8603l724) 
1.21067c(0BO32924) 
1.347090(88012224) 
1.54SBSc(88110924) 
1.232720(88012424) 
1.675220(88031924) 
2.072020(68120624) 
3.295580(86120124) 
4.O321Sc(G01OU24) 
3.891050(68110424) 
3.929990(88022324) 
3.651240(88111324) 
3.052690(88110524) 
2.947560(88050924) 
2.242250(88121324) 
2.665690(00082124) 
1.72118 (88092124)

1.22445 (88021924) 
.80614 (B90S1824) .741210(88031724) 
.842810(680329241 
.840600(08032524) 

1.108700(88110924) 
.795810(88120724) 

1.255990(88031924) 
1.26300c(66l03124l 
1.67440c(8B120l24| 
2.200040(86102324) 
2.415960(68110424) 
2.158500(881113241 
1.901840(68111224) 
1.584790(88012624) 
1.432050(88121424) 
1.128670(68121424) 
1.312260(86082124) 
1.104340(88021224)

NIBW RtHEDIATtON 8ITB-SKORT TERM M0DCt-l6 PT. 
RUK3-198BMET DATA

.93339 <88021924) 

.53861 (88051824) .526180(88011424) 

.589210(88032924) 

.579650(88032524) 

.002600(68110924) 
,5663tc<88120724) 
.869910(88031924) 
.618570(88100424} 

t.004330(88120124) 
1.480360(88102324) 
1.606920(08110424) 
1.500660(88092724) 
1.550360(88010924) 
1.02760c(6B120224) 

.939700(88032024) 

.7082Sc(88012024) 

.763740(88102924) 

.768040(88020524) 
STACK HT. C 11 INCH S

•M00CL0PT3: CONC UROAN FUAT DFAULT

DIRCCrrON I 
(QCGRCCS) I

360.0 (
10.0 I
20.0 I
30.0 I
40.0 I
50.0 t
60.0 I
70.0 I 
BO.O I
90.0 I

100.0 I
110.0 I
120.0 1
130.0 I
140.0 I

*** THE 1ST HIGHEST 24-HR AVERAGE CONCENTRATION 
INCIAIDINO SQURCC(S): STACK! p

VALUES FOR SOURCE (310UP: ALL

300.00

*** NETWORK IDs POLRl 
** COHC or TCE

400.00

f NEIWORK TYPBi GRIDPOLR *** 
IN HICROGRAHS/K**3

DISTANCE (METERS) 500.00

.71265 (88021924f 

.39139 (88033124) .417860(68011424) 

.427640(88032924) 

.413120(88032524) 

.586820(88110924) 

.432980(69011124) 

.632140(68031924) 

.633820(88100424) 

.737040(68122224} 
1.044350(88102324) 
1.H930c(88110424) 
1.151890(88092724) 
1.205090(68010924) 

.734460(86120224) 

.664440(88032024) 

.489750(88012024) 

.539500(88102924) 

.553370(88020524) 
03/27/97 
14:43:09 
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600.00

.437020(68122724)

.378460(88122724)

.344450(68061624)

.486620(88041124)

.620820(68092724)

.506470(88102124)

.733360(88121624)

.720610(68100624)

.704160(86100824)

.502160(88070624)

.513400188112624)

.356360188051124)

.409570(66120424)

.370980(88011424)

.450760(880)1424)

.283700(86122724)

.252740(06122724)

.227820(66010124)

.309260(86041124)

.393040(88092724)

.303560(86102124)

.471880(88121624)

.430150(88100624)

.458770(86100824)

.314890(88070624)

.332740(88112624)

.226530(88051124)

.266170(86120424)

.238290(08011424)

.290260(88011424)

.198190188122724}

.179340(88122724)

.163670(86010124)

.215000168041124)

.27232CI88092124)

.203230(88102124)

.330870(88121624)

.267320(88100024)

.324600(88100824)

.218120(88070624)

.233500168112624)

.157870(88051124)

.167370188120424)

.166570(88011424)

.203450(680114241

.146'’6c(eei22724)

.133970(88122724)

.123630(86010124)

.159440(88041124)

.201380(88092724)

.146670(88102124)

.246600(88121824)

.206710(88100824)

.243720(68100824)

.161540(88070624)

.173910(86112624)

.117270(86051124)

.)3999c(88170424)

.123720(68011424)

.151400(68011424)

800.00

.090990(86122724) 

.083570108122724) 

.079320(88010124) 

.099790(83041124) 

.125470(88092724) 

.088290(86102124) 

.155060(66121824) 

.123510(88091324) 

.154920(86100824) 

.lt)0920(88070624) 

.109060(88112624) 

.073430(86051124) 

.000250(68)20424) 

.077190(88011424) 

.094940(86011424)

O
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cno
swo.0)
CD-
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sazp
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6
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> Q)

03 CD m 
O M ^ 
^ to =.3 So; 
CD o c:
3 -h > 
-*• ^
CO (D Ol

150.0 I
160.0 I
170.0 f
160.0 I
190.0 1
200.0 I
210.0 t
220.0 I
230.0 I
240.0 I
250.0 I
260.0 I
270.0 I
200.0 I
290.0 I
300.0 I
310.0 I
320.0 I
330.0 i
340.0 {
350.0 I ISCST3

.445900(06021624) 

.43076 (86033124) 

.55679 (80021924) 

.29634 (86033124) .334230(66011424) 

.330230(68032524) 

.312990(66012524) 

.442790(86110924) 

.36071c(68011L24) 

.476500(08031924) 

.474150(08100424) 

.574130(68122224) 

.771910(66102324) 

.657270(66110424) 

.695520(66092724) 

.94105cl68010924) 

.544070(66120224) 

.492390(66032024) 

.357490(66012024) 

.394120(66102924) 

.414900(66020524) 
VERSTON 96113 *** •

•♦MOOEtOPTs: COHC

.288250(68021824) 

.27882 (08033124) 

.36590 (88021924) 

.18995 (88033124) .229420(80011424) 

.214570(68032524) 

.198490(88012524) 

.276400(86110924) 

.253840(68011124) 

.301330(88031924) 

.29347c(68100424) 

.369460(88122224) 

.472470(88102324) 

.530340(88110424) 

.580410(08092724) 

.609320(88010924) 

.331120(88120224) 

.302950(88032024) 

.215530(88120224) 

.238990(88102924) 

.259050(68020524) 
NIBH REMEOIATIOH StTB- 
RUN3-198SHET DATA

URBAN FLAT

.202600(68021824) 

.19655 (88033124) 

.26045 (88021924) 

.13239 (88033124) 

.162620(68011424) 

.151170(80032524) 

.140060(80100324) 

.195090(88022024) 

.166770(66011124) 

.206540(68031924) 

.200870(68100424) 

.257260(661222241 

.323950(60020724) 

.363230(66110424) 

.408280(86092724) 

.426610(86010924) 

.223570(68120224) 

.207430(66032024) 

.)463So(BB120224) 

.162440(69102924) 

.179110(80020524) 
SHORT TERM KOOCt-16 FT.

OFAULT

.151170(68021824) 

.14721 (88033124) 

.19646 186021924) 

.09626 (66033124) .123650(68011424) 

.112940(68032524) 

.106040(66100324) 

.147490(66022024) 

.143510(66011124) 

.154060(68031924) 

.147400(66100424) 

.190360(68122224) 

.241710(66020724) 

.266630 66110424) 

.30320 0 86092724) .31720008010924) 

.162140(86120224) 

.192550(68032024) 

.10669088120224) 
.118910(80102924) 
.132740(68020924) 

STACK HT. 4 11 INCH S

•** THE 1ST HIGHEST 24>HR AVERAGE CC»(CENTRATfOII VALUES FOR SOURCE GROUP: ALL

*** NETHORK ID: POLRl 
COHC or TCE

DIRECTION I 
(DEGREES) I 1000.00

; NETHORK TYPE: GRIOPOLR 
IN HICROGRAHS/H**3 

DISTANCE (HETERS)

.094 96068021624) 

.09325 (66033124) 

.12585 (68021924) 

.06141 (68033124) .079860(66011424) 

.071040(88032524) 

.O6')74c(8ai0O324) 

.094440(66022024) 

.09364 0 66011124) .095750(68031924) 

.090960(68100424) 

.1)8190(66122224) 

.15197066020724) 

.164530(66110424) 

.19296068092724) 

.198500(66010924) 

.096040(66X20224) 

.09467088032024) 
.065540(80120224) 
.073360(661029241 
.0834)0(68020524) 

03/27/97 
14:43:09 
PACE 19

360.0 1 .06266c(86122724)
10.0 1 .05764c(68122724)
20.0 1 .056?2c(68010124)
30.0 1 .069820(66041124)
40.0 1 .087430(66092724)
50.0 1 .060000(661021241
60.0 1 .106620(88121624)
70.0 1 .086540(68091324}
60.0 t .10931CI8B100824)
90.0 1 .070450(88070624)

100.0 I .076150(68112624)
110.0 1 .051950(86051624)
120.0 1 .061670(66120424)
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C*3
2
§

I

> 03

0) 0) m
^ M
3 - 
o

“8
H

)
130.0 I
140.0 I
150.0 I
160.0 i
170.0 I 
leo.o I
190.0 I
200.0 i
210.0 i
220.0 I
230.0 I
240.0 I
250.0 I
260.0 I
270.0 t
260.0 I
290.0 I
300.0 I
310.0 I
320.0 i
330.0 \
340.0 t
350.0 ( 

• rscsT3

.05432c<66102024) 

.06603c<B8011424) 

.06642e<88032524) 

.06564 (68033124) 

.08937 (88021924) 

.04300c(88031724) 

.056940(88011424) 

.04960e<88032S24) 

.048020(88100324) 

.066900(88022024) 

.067090(88011124) 

.066510(88031924) 

.063010(68100424) 

.081960(88041824) 

.106310(88020724) 

.113920(88110424) 

.135790(88092724) 

.138430(88010924) 

.066700(88120224) 

.06594CI88032024) 

.045140(88120224) 

.050890(88102924) 

.058720(88020524) 
VERSION 96113 •

•MOOELOPTa: COMC

NIBM RGMEDIATION SITE-SilORT TCIttl HOOCL-16 FT. STACK HT. t li INCH 8 
RUN3-19BQMCT OATA

UROAH FLAT

03/27/97 
14:43:09 
PAGE 20

THE 1ST HIOHEST 24>HR AVERAGE CONCENTRATION VALUES IXA SOURCE GROUP: ALL
INCLUDING SOURCE(3(; STACKl ,

•** DISCRETE CARTESIAN RECEPTOR POINTS •♦*

CCNC OF TCE II) M1CR0CRAMS/M**3

X-COORD (HI r-COORD (H) CQNC (YYMMrotmi X-COORD (HI Y-CQORO (MI CONC (yrNHDDtlH)

-10.55 1.33 6.78194c (88021124) -38.55 1.33 9.44195c (88120124)
-50.55 1.33 7.20598 (88012724) -78.55 1.33 5.04400c (88101124)
-89.33 1.33 4.50793c (88101124) -89.33 21.33 4.57534c (08110424)
-09.33 41.33 4.65483c (88111324) •69.33 61.33 3.20397c 1B8110S24)
-89.33 81.33 2.23574c (68012824) -89,33 100.40 1.75418c (680509741
•69.33 100.34 1.69162c (88110524) -49.33 • 100.34 2.05273c (88082124)
-29.33 100.34 2.28036c (08102024) •9.33 100.34 1.72222c (88100824)

1.45 100.40 1.36054c (88103024) 1.45 80.34 1.89524c (B810j024)
1.45 60.34 2.49815c (88103024) 1.45 40.34 3.91145c (88062024)
1.4S 20.34 .OOOOOe (88110924) 1.45 1.33 3.90823 (88032024)

ISCST.7 - VERSION 96113 nibm remediation SITE-SHORT TERM MODEL-16 rr. STACK HT. A ll INCH S *•* 03
RUN3-19B8HET DATA 14:43:09 

PAGE 21
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O)
w

I

••rtOOBLOPTs; CONC URBAN OAT OFAUIT

**• THE SUMNARY Of KAXIMUH PERIOD { 8764 HRS) RESULTS **•

GROUP ID

CONC or TCE

AVCRAOe CONC

IM HlCROORAMS/H**3
NETWORK

RCcerroR ixa« yr, eblcv, ^plac) op type crid-io

ALL 1ST HKMEST VALUE 18 2.17382 AT I -46.88*
2ND HIGHEST VALUE IS 2.03858 AT ( -49.24*

17.10*
8.68*

.00*

.00* .00) GP POLRl
.00) OP PGLM

> Q)

0) (D m
O lo^
3 ® g: 
(0 o r
3 -*' >
Ca3 <D<21

RECEPTOR TYPES: GC - CRIOCART
GP » GRIOPOLR 
DC • OISCCART 
DP - OISCPOLR 
BD • BOUNDARY

ISCST3 - VERSION 96113 *** *** HI6M REMEDIATION SITE-SHORT TERM KODEL-16 FT. STACK HT. & 11 INCH 8
*•* RUN3-198aNET DATA

•►KOOELOPTo: CONC

GROUP ID

URBAN ELAT DPAULT

*** THE SUMMARY OF HIGHEST 1-HR RESULTS

** CONC OP TCE
DATE

AVERACE CONC lYYHMDOHH)

IN HICROGRAM8/H**3

RECEPTOR <XR* YR, EELEV* ZPLAG) OF TYPE

03/27/97 
14:43:09 
PAGE 22

NETHORK
GRID-ID

ALL HIGH 1ST HIGH VALUE IS 52.3980S ON 88100621! AT I . -25.00, 43.30* .00, .00) GP POLRl

RECEPTOR TYPES: GC » GRIOCART
GP o GRIDPOLR
K « DISCCART •
OP » OISCPOLR 
DD « BOUKOARY

••• ISCST3 - VERSION 96113 NIBN REMEDIATION SITE-SHORT TERM MCDEL-16 FT. STACK HT. 4 U INCH S **•
RUN3-1988MET DATA

**MODCLOPTa: CONC URBAN PLAT DPAULT

»** THE SUMMARY OP HIGHEST 24-HR RESULTS ***

03/27/97 
14:43:09 
PACE 23

O

CO
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o>
CO

*• COtIC OF TCC

AVCRAGC COMC
DATE

<yYWDOIIH>

IW H1CR0CRAHS/H**3 **

RCCePTOR (XR, rH, ZCLEV, sruvG)
NETKORK 

OF TYPE QRIQ-ID

HlOlt 1ST Hjr.H VAUJC IS 9.693*n ON 80O12T24: AT ( ‘49.U, 6.60, .00, .00) GP POLRl

** RECEPTOR TYPES; GC - GRIOCART 
GP • CRIOPOLR 
DC - OiaCCRRT 
DP « D18CPOLR 
BD - 80UM0RRY

•• ISCST3 - VERSION 96U3 ••• *** MIBH REMEDIATIOM SITE-SHORT TERM MODEL-16 FT. STACK HT. 4 11 INCH S k*«

••MOOELOPTfl; COW

RUN3-l9eeKET DATA 
URBAN FLAT DTAULT

03/23/97 
14:43:09 
PAGE 24

mX
3"

> Q)

Q) <T>g.io
J to3 «5: 
CD o r;
3 -h >
^ 52Ol

••• Mosaage Sununary : ISCST3 Hodol Execution •** 
--------------- Sumary of Total Hesaages---------- —-

A Total oi 
A Total of 
A Total Of

A Total of

0 Fatal Error Heasagela)
0 Warning Meesagefs)

1069 Infomatlonal Messagela)

1069 Calm Houra Identified

FATAL ERROR MESSAGES 
*** NOME **♦

WARNING MESSAGES 
**• NOME

o>?■

o

ISCST3 rinlshos Sueeassfully
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Ca)

s
OJ
Ca)

) JSC9T3 * IDATED 96113)

IBM-PC VERSICN (3.OS) ISCST3R 
to COPYRIGHT 1992-1996, TRIMITY CCMSULTWTS, IKC.

Run Began on 3/26/1997 at B:52:55

** BREEBE MR SUITE I1SCST3) - C:\TRIN1TY\SUITEVEM72Q96.DAT 
•• Trinity Conaultants Incorporated, Dallae, TX

CO STARTIHG 
CO TITLEOHE. 
CO TITLETWO 
CO MOroiOPT 
CO AVERTINE 
CO poLumo 
CO TBRRHOTS 
CO RW0RN07 
CO riNISHEO

HlBVt REMEDIKTICM SITC-SHQRT TERM MOCEL>16 FT. STACK HT. 6 11 IKCH ST
RUN3-19B9HCT DATA
OFAiaT CCNC URBAN
1 24 ANNUALTCE
FLAT
RUN

> ai 
;=tcQ 
Q) CDo3"
3
CD 3

CO
Oo

m
X 
3- 
&

0 Z
-h >
CO
01

SO STARTING 
SO ELEVUNir 
SO UXATIOH 
•* SRCOESCR

METERS
STACK! POINT -4.66 
ATR STRIPPER CXHMJ5T

12.7 0

so SRCPARAH 5TACK1 1.574974E-02: 4.B76O01 299.B2 IB.29 0.
SO DUILOHGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
so DUILOHOT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BU1L0K6T STACKl 4.27 4.27 4.27 4.27 4.27 4.27
so DUILDHGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILOKGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILDIIGT STACKl 1.62 7.62 7.62 7.62 7.62 4.27
SO BUILOHIO STACKl 20.9 24.1 26.57 28.23 29.03 28.95
SO BUILONID STACKl 27.99 26.1C1 23. 58 26.2 2B.03 29.01
SO BUILPHIO STACKl 29.1 28.31 26.66 24.2 21.0 17.17
SO BUILONID STACKl 20.9 24.1 26.57 2B.23 29.03 28.95
SO 8UILDH10 STACKl 27,99 26.1A1 23. S8 26.2 20.03 29.01
SO BUILONID STACKl 63.61 55.73 46. 15 35.17 23.12 17.17
SO ENISUNlT 
SO SRCGROUP 
SO PINISHED

L.0Cf06
ALL

6RAHS/SCC MICROGRAM9/N **3

RE STARTING 
RE GRIDPOLR POLRl STA 
RE GRIDPOLR POLRl ORIG 0 
RE GRIDPOLR POLRl OIST 50

0
150 200 250 300 400 500 600 BOO 1000RE GRIDPOLR POLRl DDIR 0 1kO 20 30 40 so 60 70 80 90 too 110

RE GRIDPOLR POLRl DOIR 120 130 140 150 160 no 160 190 200 210
RE GRIDPOLR POLRl DDIR 220 230 240 250 260 210 280 290 300 310
RE GRIDPOLR POLRl DOIR 320 330 340 350 0
RE GRIDPOLR POLRl END

O
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O)

t

> Q) PtCQ
Q) CD m

l§l
(Dor;
3 -h >
CO u>Ol

» k BOUNDARY
RE OXSCXART -ie.S5 1.33
RE DXSCCART -30.55 1.33
RE DISCCART •50.55 1.33
RE DISCCART -70.55 1.33
RE DISCCART -89.33 1.33
RE OISCCART -09.33 21.33
RE DISCCART -09.33 41.33
RE OISCCART -09.33 61.33
RE DISCCART -89.33 01.33
RE DISCCART -89.33 100.4
RE OISCCART -69.33 100.34
RE DISCCART -49.33 100.34
RE OISCCART -29.33 100.34
RE DISCCART -9.33 100.34
RE DISCCART

1.45 100.4RE DISCCART
1.45 00.34RE DISCCART
1.45 60.34RE DISCCART
1.45 40.34RE DISCCART
1.45 20.34RE DISCCART
1.45 1

.33
RE FINISHED

HE STARTINQ
HE XNPUmL C:\TftINITY\SUl
ME ANCHHGFfT

10.0 HCTERSME SURFDATA 23103 1909
ME UAIROATA 23160 1909
ME STARTEND

89 01 01 1HE FINISHED

OU STARTING
OU REC7ABLE

1 FIRSTOU RBCTABLE AUAVC FIRST
OU FINISHED

09 12 31 24

SETUP Flnlahea Suecoaafully

• •• ISCST3 - VERSION ?$U3 MIB« REMEDIATION SITE-SHORT TERM MODEL-16 FT. STACK HT, 4 ll INCH S
**• RUN3-198SMCT DATA »•*

•MOOELOPTa; COHC URBAN FIAT OF!AULT

**• MODEL SETUP OPTIONS SUMMARY

03/26/SI 
00:52:55 
PAGE I

**lntormcdiato Terrain Proceaalng la Selected

o
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wg
sw

> Q)

0) CD m 

3 S g;
CD o r;
3 -h > 
r» ^
OJ «o tn

••Hodel Is s«tup For Cslculatlon of Average CGNCentration values.

— SCAVENGING/DEPOSITIOH LOGIC —
••Model Uses NO DRY DEPLETION. DOPLETC « P 
••Model Uses NO WET DEPLETION. NOPLETE - F 
••NO NET fiCAVENGlNC Data Provided.
••Model Does NOT Uso 6RIOOEO TERRAIN Data for Depletion Calculations 
••Model Uses URBAN Dispersion.

••Model Uses Regulatory DEFAULT Options:
1. Final Plisne Rise.
2. Staek-ttp Oownwash.
3. Buoyancy induced Dispersion.
4. Use Calms Processing Routine.
5. Not Use Hissing Data Processing Routine.
6. Default Hind Profile Exponents.
T. Default Vertical Potentlol Tenperatuce Gradients.
8. "Upper Bound" Values for Supersquat Buildings.
9. No Exponential Decay for URBAN/Non-S02

••Model Assumes Receptors on PLAT Terrain.

••Model Assumes No FLAGPOLE Receptor Heights.

••Model Calculates 2 Short Tern Average(s| oft 
and Calculates ANNUAL Averages

1-KR 24-HR

••This Run Includes: 1 Sourcefslf 1 Source Group(s); and 390 Recoptoc(s)

••The Model Assumes A Pollutant Type of: TCE

••Model Sol To continue RUNMng After the Setup Testing.

••Output Options Selected!
Hodel Outputs Tables of ANNUAL Averages by Receptor
Hodel Outputs Tables of Highest Short Term Values by Receptor IRECTAOLE Keyword)

••NOTE! The Following Flags Hay Appear rollowing CONC Values: c for Calm Hours
n for Niseing Hours 
b for Doth calm and Missing Hours

••Mlec. Inputs: Anes. tigt. (m) * 10.00 i
Emission Units - 0RAHS/8EC 
Output Units • MICROGRAH9/M**3

•Input Runstroan File: C:\TRIHITY\6U1TE\CM72096.DAT

Decay Coef. - .0000 Rot. A^gle - .0
Emission Rate Unit Factor - )E4|0T

•*• ISCST3 - VERSION 96113 ••*
; ••Output Print File: C:\TR1N1TY\SUITE\CN72096.LST

NIBH REMEDIATION SITE-SHORT TERM MODEL-16 FT. STACK IIT. t 11 INCH S •** 
RUN3-1909MET DATA

03/26/97 
08:62:66 
PACT. 2
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CO

sgCO

g

**MODELOPTfi: COKC URBAN riAT DPAULT

MUMBBR EHlSBtON RATC 
SOURCE PART. lUSER UNITS)

10 CATS,

*** POINT SOURCE DATA

BASE STACK STACK 
X Y ELEV. HEIGHT TEMP.

IHETERS) (KETCR8I <HET£RS) (METERS) (raC.K)

STACK STACK 
EXIT VEL. DIAMETER 

(M/SBC) (w:tersi

BUILDING EMISSION RATE 
EXISTS SCALAR VARY 

BY

> 0)

ST m
3 S g; 
(Do:;:

STACKl 0 ,>5'7S0E-01
••• ISCST3 - VF.BSIOM 96113 “•

••MOOCLOPTe: CONC

YES
II INCH S •••»«*

W.L STACKl ,
••• ISCST3 - VERSION 96113

••MODEIiOPTs: CONC

SOURCE 10: STACKl

-4.7 12.7 .0 4.88 299.82 18.29 .28
*** NiaW REMEDIATION SITE-SirORT TERM MOOE(.-16 PT. STACK IIT. 4 

RirN3-l909KET DATA

URBAN FLAT DPAULT

SOURCE IDs DEriNtKO SOURCE GROUPS ••• 
SOURCE IDs

*** NIBH REMEDIATION SITE-SHORT TERM MOOEL-16 FT. STACK HT. & 11 INCH S 
*** RUN3-I989HET DATA

URBAN FLAT OFRULT

DIRECTION SPECIFIC BUILDING DIMENSIONS

•• 1SCST3 - VERSION 96113

•MOOELOPTs: CONC

*** NIBN REMEDIATION SITE-SHORT TERM MODEL-16 FT. STACK HT. ( II INCH S *• 
*** RUN3*19a9HET DATA ••

03/26/97 
0B:52:S5 
PAGE 3

03/26/97 
08:32:53 
PACE 4

rrv Bll BN HAK IFV BH BN NAK IFV BH BH HAK irv OH BH HAK IFV BH BH 1HAK IFV BH
X 4.3. 20.9, 0 2 4.3. 24.1, 0 3 4.3, 26.6, 0 4 4.3, 26.2,, 0 3 4.3. 29.0, 0 6 9.3.
1 4.3. 26.0, 0 S 4.3, 26.2, 0 9 4.3, 23.6, 0 10 4.3, 26.2.

1 0
11 4.3, 20.0, 0 12 4-3.

13 4.3. 29.1. 0 14 4.3, 28.3, 0 15 4.3, 26.7, 0 16 4.3, 24.2,, o» 17 4.3, 21.0, 0 10 4.3,
19 4.3. 20.9, 0 20 4.3, 24.1, 0 21 4.3, 26.6, 0 22 4.3, 28.2,

p 0
23 4.3, 29.0, 0 24 4.3,

23 4.3, 28.0, 0 26 4.3, 26.2, 0 27 4.3, 23.6, 0 28 4.3, 26.2,, 0 29 4.3, 28.0, 0 30 4.3,
31 7.6. 63.6, 0 32 7.6, 55.7, 0 33 7.6, 46.1, 0 34 7.6, 33.2,> 0 33 7.6, 23.1, 0 36 4.3,

BH NAK 
29.9, 0 
29.o; 0 
17.^, 0 
2B.9, 0 
29.0, 0 
17.2, 0

URBAN FLAT OFAULT

03/26/97 
08:32:33 
PACE 5

0

a(/)
1O)
Q.
0)
CD"

O
O
3

sazo
CD
CO
CJO
O
O
<J>

6
ocn



Eg
g0505

I

so.o, 150.0,

*** GRIDOCD ftCCCPTOR KCmORK SimMARY 
*** HBWORK TO; POLftl i NETHORK TVPR: GRIDPOLR 

ORIGTH FOR TOLAR NGTHORK •••
X-ORIG «

200.0,

.00 I Y-ORTG - .00 (METERS)

*** OlSTANCe RANGES Of NETWORK (METERS)

2S0.0, 300.0, 400.0, 500.0, 600.0, eoo.o, 1000.0,

360.0,
100.0, 
200.0. 
300.0,

10.0,
110.0,
210.0,
310.0,

> Q) ^CQ
Q) CD m

3 5:
(Dor
3 -*. >
Ca} <0 (n

•** ISCST3 • VERSION 96113

••MOOELOPTft: COMC

20.0.
120.0,
220.0,
320.0,

*»• *«•

DIRECTION RADIALS OF NETWORK (DEGREES)

30.0, 40.0, 50.0, 60.0, 10.0, 00.0, 90.0.
130.0, 140.0, 150.0, 160.0, 170.0, 180.0, 190.0,
230.0, 240.0, 250.0, 260.0, 270.0, 280.0, 290.0,
330.0, 340.0, 350.0, 360.0,

NX6W REHEDTATION SITE-SHORT TERM HOOEL-16 FT. STACK HT. 4 11 INCH 8 *** 
RUN3-1989MET DATA

03/26/91 
06:52:55 
PAGE 6

URBAN FLAT DFAULT

*• DISCRETE CARTESIAN RECEPTORS ♦* 
(X-COORD, T-COQRO, EElXV, EFIAO) (METERS)

-18.5, 1.3, .0, .0); ( -38.5, 1.3, .0, .0);
-58.S, 1.3, .0, .0); 1 -18.6, 1.3, .0, .0);
-89.3, 1-3, .0. .0); ( -89.3, 21.3, .0, .01;
-89.3, 41.3, .0, .0); ( -09.3, 61.3, .0, .01/
-09.3, 81.3, • 0, .0); 1 -89.3, 100.4, .0, .0);
-69.3, 100.3, .0, .0)1 ( -49.3, 100.3, .0, .0);
-29.3, 100.3, .0, .0); ( -9.3, 100.3, .0, .0);

1-4, 100.4, • 0, .0)1 1 1.4, 00.3, .0, .0);
1.4, 60.3, .0, .0)1 ( .1.4» 40.3, .0, .0);
1.4. 20.3. .0, .0); ( 1.4, 1.3, .0, .0);

ST3 - VERSION 96113 *•* N18M REMEDIATION SITE-•SHORT TERM MODEL-16 FT. STACK HT. 4 U INCH
** k RUN3-1989MET DATA

PTa: COMC URBAN FLAT DFAULT

03/26/99 
08:52:55 
PAGE 7

SOURCE-RECEPTOR COMBINATIONS FOR MMICII CALCULATlOiS MAY NOT BE PERFORMED 
LESS THAN 1.0 METER OR 3*2UB IN DISTANCE, OR NITHtN OPEN PIT SOURCE

O

O
—s
(/>O

S0)
Q.
0)
(O’

O
o

a
2
p
CO
CO
00
6
o03

6
oCO



a>
ww§>

SOURCE
ID

- - RECEPTOR LOCATION - - 
XR (HCTERSt YR (KSTERS)

01STANCE 
IMSTERS)

STACKl
ISCST3 - VERSION 96U3 *•* ******

••MODELOPTa: CONC

J.4 20.3 9.^B
NIBH REMEDIATION SITE-SHORT TERM HODEL-16 FT. STACK HT. 
RW3-1989HET DATA

URBAN PLAT OFAULT

t 11 INCH S •**• «* V 03/26/97 08:52:55 
PAGE 8

KBTEOROLOQICAL DAYS SELECTED FOR PROCESSING 
11-YES; O-NOI

i> Q)^CQ 
Q) (D

CO
S g;

o3-
3CD 
D

03 <0 <n

mX
3"

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 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 1 X 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 1 1 1 1 1 1 1 1
1 1 1 1 X 1 1 1 1 1 1 L 1 1 1 I 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 ] 1 I 1 L 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 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 1 1 1 L 1 1 1 1 1 1 1
1 1 1 1 X 1 1 1 1 1 1 1 1 J 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 L 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 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 t 1 L 1 1 1 1 I 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1 1 1

HCTEOROLOGICAL DATA PROCCSSCO BETNBEN START OATE:
AND END DATE;

89 1 1 1
09 12 31 24

NOTE: METEOROLOGICAL DATA ACTUALLY PROCBSSBO MILL ALSO DEPEND OH HKAT IS INCLUDED IN THE DATA FILE.

UPPER bound OF FIRST THROUGH FIFTH HIND SPEED CATEGORIES *** 
(METERS/SEC I

STABILITY
CATEGORY

A
D
C
D
E
F

,1$OOOB4^00 
.15000E«00 
.20000S40D 
.25000E400 
.3000CE400 
.30000E400

1.S4, 3.09, 5.14, 0.23, 10.60,

NINO PROFILE EXPONCNTS

WIND SmO CATEGORY 
2 3

.15000C+00 .15000E«00

.15000C4>00 .I5GO0C400

.20000CfOO .2O000E^O0
,25000Ci0O .250008^00
.aOOOOBfOO .3000084^00
.30000E400 .30000G400

.15000E400 

.I5000C400 

.20000E400 

.25000E400 

.30000E400 

.30000E400

.1SQ00C4O0 

.ISOOOEfOO 

.20000C400 

.2S000E400 

.30000E400 

.30000G400

.ISOOOtfOO

.i50ooe*oo

.20000E400

.25000E»00

.30000E400

.30000E«00

••• VERTICAL POTENTIAL TEMPERATURE QRAOIENTS

OTV

O)oo
Q.
Q>
(D
O
O3
so
zp
«D
CO
00
cb

oo03
>N3



lOEOREBS KELVIN PER HCTER)

STABILITY
CATEGORY

A
8
C
D
B
r

ISCST3 - VERSION 96U3

*KOOCLO{Ts: CONC

HIND SPEED CATEGORY
12 3 4 5 6

.000006^00 .OOOOOBfOO .OOOOOCfOO .OOOOOE^OO .OOOOOB»00 .OOOOOEfOC

.00000£4>00 .OOOOOEfOO .OOOOOE^DO .OOOOOE^OO .00000&»00 .OOOOOE»00

.OOOOOE^'OO .OOOOOE^OO .00000E«00 .OOOOOE400 .00O00E4O0 .OOOOOEi’OO

.OOOOOEfOO .O0000E400 .OOOOOE400 .00000E40O .OOOOOE^OO .OOOOOEfOO

.20000S-01 .20000S-01 .20000E-01 .20000E-OI .20000E-OI .20000C-01

.35000E-01 .3S000E-01 .35000B-01 .35000£>01 .35000E-OI .35000C>01
»** NIBN REMBOIATIOM SITE-SHORT TERM MOOBL-16 FT. STACK HT. 6 11 INCH S

RUN3-190WET DATA ***
03/26/97 
08:52:S5 
PAGE 9

URBAN PLAT DFAULT

•** THE FIRST 24 HOURS OF METEOROLOGICAL DATA

> Q) 
S(Q 
0) (D
Q. Ca>

3 <n
(D o
3 -h
^ Jk
CJ (O cn

n LE; C:\TR1HITYV SUITE\HET\ PHXTUSeg. BIN 
SURFACE STATION NO.: J3183

NAME: UHKNOHN 
YEAR: 1989

FORMAT; UNFORH
UPPER AIR STATION NO.: 23160

NAME: UNKNONN 
YEAR; 1989

§
>

YEAR MONTH DAY HOUR
rtow

VECTOR
SPEED
(M/SI

TEMP
(K)

STAB
CLASS MIXING HEIGHT (Ml

rural urban
USTAR
|M/S> M-O LENGTH 

(HI
E-0 IPCODE PRATE 
(H) (fflm/KRI

09 1 1 1 281.0 2.06 278.2 6 1933.0 8t.O .0000 .0 .0000 0 .00
69 1 1 2 288.0 2.97 277.6 6 1933.0 81.0 .0000 .0 .0000 0 .00
69 1 1 3 304.0 2.57 276.5 6 1933.0 81.0 - .0000 .0 .0000 0 .00
69 1 1 4 293.0 2.97 275.9 6 1933.0 81.0 .0000 .0 .0000 0 .00
69 1 1 S 293.0 1.00 275.4 7 1933.0 81.0 .0000 .0 .0000 0 .00
69 1 1 6 202.0 2.06 274.8 6 1933.0 61.0 .0000 .0 .0000 0 .00
69 1 1 7 205.0 1.00 274.8 7 1933.0 81.0 .0000 .0 .0000 0 .00
69 1 i 9 283.0 2.06 275.9 6 117.0 193.1 .0000 .0 . 0000 0 .00
69 1 1 9 297.0 2.06 278.2 5 419.7 403.1 .0000 .0 .0000 0 .00
09 1 1 10 261.0 3.60 279.8 4 722.3 773.1 .0000 .0 .0000 0 .00
09 1 1 11 276.0 3.09 283.2 3 1025.0 1063.0 .0000 .0 .0000 0 .00
69 1 1 12 316.0 3.09 285.4 3 1327.7 1353.0 .0000 .0 .0000 0 .00
89 ) I 13 343.0 2.57 288.2 3 1630.3 1643.0 .0000 .0 .0000 0 .00
89 1 1 14 339.0 1.00 289.8 2 1933.0 1933.0* .0000 .0 .0000 0 .00*
89 1 1 IS 342.0 1.00 290.9 2 1933.0 1933.0 .0000 .0 .0000 .00
R9 1 1 16 74.0 2.06 291.5 3 1933.0 1933.0. .0000 .0 .0000 ' 0 .00.
09 1 1 17 121.0 2.06 289.6 4 1933.0 1933.0 .0000 .0 .0000 0 .00
09 1 1 16 117.0 2.06 288.2 5 1897.8 1770.0 .0000 .0 .0000 0 .00
09 1 1 19 94.0 2.06 285.9 6 1835.5 1503.7 .0000 .0 .0000 0 .00
89 1 1 20 87.0 1.00 264.3 7 1773.2 1229.4 .0000 .0 .0000 0 .00
09 1 1 21 70.0 1.54 283.2 7 mo.9 955.0 .0000 .0 .0000 0 .00

O
S:

SC

(7)
o
SU)
Q.
0)

m
o0
1a2 
p
CD
CD
CD

6

oow



w2
sCO
CO
O)

09
09
09

zz23
24

132.0
210.0 
320.0

1.54 262.6 
2.06 261.5 
2.57 260.9

1648.7 
1566.4 
1524.1

680.7
406.3
132.0

.0000

.0000

.0000
.0 .0000 0
. 0 .0000 0
.0 .0000 0

»• NOTES: STAOILITY CLASS 1-A, 2-B, 3-C« 4-0^ 5»B AND 6*>F.
rum VECTOR is direction toward NItXCH HIND IS BLOWINO.

ISCST3 - VERSION 96113 ••• NIBH REHEDIATION SITE-SHORT TERH MOOEL-16 FT. STACK HT. C 11 INCH $
*** RUN3-1989MBT DATA

••MODCLOPTo; CONC URDAN FLRT DFAULT

03/26/97 
06:52:55 
PAGE 10

*** THE ANNUAL ( 8760 HRSi AVERAGE CONCENTRATION
INCLUDING SOURCEISI: STACKl ,

VALUES FOR SOURCE GROUP; ALL

mX
3"

> fl)

Q) CD
Q. CO 
^ o _3 ” E 
0) o c:
3 -h >

NETWORK ID: POLRl I KETHORK TTPE: GRIDPOI.R •••

*• CONC OF TCB IN HICROGftAMS/H**3 *•
DIRECTION 1 DISTANCE (METERS)
(DEGREES) 1 50.00 150.00 200.00 2S0.O0 300.00 400.00 500.00 600.00 800.00

360.00 1 .50762 .09521 .05673 .03954 .02835 .01662 .01095 .00779 .00457
10.00 1 .49164 .09133 .05821 .03995 .02900 .01725 .01147 .00821 .00485
20.00 1 .0332 .09520 .06071 .04180 .03044 .01019 .01213 .00871 .00517
30.00 1 .62939 .10945 .06765 .04587 .03300 .01954 .01293 .00923 .00544
40.00 1 .96536 .18102 .10922 .07284 .05196 .03027 .01989 .01413 .00828
50.00 1 1.33026 .29763 .18177 .12225 .08773 .05159 .03414 .02440 .01443
60.00 1 1.52629 .39970 .25358 .17464 .12747 .07671 .05154 .03725 .02240
70.00 1 1.51756 .41759 .26715 .18559 .13653 .08317 .05635 .04096 .02461
80.00 1 1.31596 .40037 .25607 .17744 .13023 .07905 .05340 .03871 .02333
90.00 I 1.03649 .34514 .22611 .15887 .11771 .07233 .04925 .03S91 .02183

100.00 J .82901 .26163 .17171 .12091 • .08973 .05524 .03763 .02743 .01665
110.00 r .67416 .21068 .13681 .09536 .07049 .04302 .02912 .02113 .01272
120.00 1 .53922 .18734 .12380 .08724 .06467 .03970 .02697 .01962 .01167
130.00 1 .40826 .15514 .10540 .07564 .05681 .03550 .02441 .01792 .01099
140.00 t .30106 .10329 .06944 .04954 .03704 .02298 .01570 .0114^ .00695
150.00 1 .25160 .07923 .05258 .03721 .0276? .01703 .01158 .00842 .00508
160.00 1 .23175 .07356 .04916 .03497 .02609 .01614 .01101 .00803 .00467
170.00 1 .22354 .07393 .04901 .03560 .02664 .01653 .01130 .00824 .00500
180.00 1 .23513 .00420 .05738 .04130 .03107 .01945 .01338 .00983 .00603
190.00 1 .23630 .08148 .05493 .03920 .02929 .01815 .01240 .00906 .00551
200.00 1 .22334 .07545 .05083 .03627 .02712 .01681 .01149 .00839 .00509
210.00 1 .22379 .00474 .05801 .04175 .03137 .01958 .01345 .00966 .00603
220.00 1 .23545 .09117 .06249 .04510 .03395 .02123 .01458 .01068 .00652
230.00 1 .25985 .11506 .07948 .05740 .04318 .02695 .01049 .01354 .00826
240.00 1 .32271 .14636 .10271 .07460 .03643 .03552 .02449 .01798 .01100
250.00 1 .45892 .25102 .17652 .12935 .09839 .06234 .04318 .03183 .01961

o
><
2,
c/3
o
B:tn
a.0)
CD
O
o
2.
S
a
zp
CD
CD
00
O

5
6 
oCD



f§
O)
03
CTi 260.00 1 .77810 .42307 .28704 .20585 .15446 .09631 .06610 .04846 .02960

270.00 1 1.336S7 .58163 .37708 .26381 .19483 .11015 .08005 .05803 .03568
2B0.00 1 1.90944 .63057 .39650 .27483 .20113 .12159 .08196 .05930 .03585
290.00 1 2.04459 .54430 .33596 .22859 .16578 .09894 .06608 .04753 .02836
300.00 1 1.73423 .42777 .26700 .18240 .13245 .07913 .05292 .03813 .02285
310.00 1 1.44S42 .30671 .18425 .12254 .09727 .05080 .03337 .02370 .01386
320.00 1 1.S3910 .26021 .15474 .10255 .07307 , .04280 .02835 .02032 .01211
330.00 1 1.24160 .17051 .10406 .06801 .04793 .02759 .01802 .01275 .00743
340.00 1 .87019 .12673 .07377 .04824 .03403 .01961 .01282 .00908 .00530
350.00 I .67044 .10390 .06087 .03993 .02821 .01627 .01062 .00751 .00437
360.00 1 ,50762 .09521 .03873 .03954 .02835 .01662 .01095 .00779 .00457
ISCST3 - VERSION 96113 NIBN REMEOlAttON SITE-SHORT TERM HODEL-16 FT. STACK ItT. 4 U INCH s *•* 03/26/97

■HODELOPTb: CONC
**k

RUN3-1989MET DATA

URBAN rUAT DFAULT

THE ANNUAL 1 8760 HRS) AVERAGE CGNCENTAATION VALUES TOR SOURCE
INCLUDING SOURCE IS): STACKl r

GROUP: ALL
* k k

08:52:55
PAGE 11

> 0)
ULKb(.TiUN 1
1 DEGREES1 1 1000.00

CO 
Q} 0 
o . . 360.00 1 .00304

3- 10.00 1 .00324

3 00 i 20.00 1 
30.00 1

.00347

.00362
0 o 40.00 t .00550> 50.00 1

60.00 1
.00966
.01517

70.00 1 .01687cn 80.00 ) .01580
90.00 1 .01488

100.00 1 .0)131
110.00 1 .00859
120.00 1 .00804
130.00 » .00754
140.00 i .0047)
150.00 { .00344
160.00 t .0033)
170.00 1 .00339
180.00 1 .00413
190.00 1 .00375
200.00 1 .00346
210.00 1 .00413
220.00 1 .00445

NBTNORK ID: POLRI 
•• CONC or TCB

I METKORK TYPE: GRTMOU 
IN KICR06RRMS/M**3 

DISTANCE (HBTER8I

O

O)
o
S0)
Q.
Q)
CD
O
O
2-
5 
azp
CO
CD
00
6 
oO)

6
oCO



CO

§
CO

> mCQ

0) (D m

|s|3 <o 5: 
0) o c
3 -h >
CO (O Ol

230.00 1 .00363240.00 1 .00751250.00 1 .01346260.00 1 .02031270.00 1 .02430280.00 1 .02436290.00 1 .01909300.00 1 .01546310.00 1 .00918320.00 1 .0061B330.00 1 .00491340.00 1 .00351360.00 I .00288360.00 } .00304
••• ISCST3 - VERSION 96113

•MODELOPTa: CONC

••• HIBW REMEDIATION SITE-SHORT TERM MOret-16 PT. STACK tlT. S 11 INCH 5 
••• RUN3-19aSN£T DATA

URBAN FU\T DPAULT

03/26/91 
08;S2:SS 
PACE 12

THE ANNUAL ( 8760 HRS)
INCLUDING SOURCCfSI:

**• DISCRETE

CONC or TCE

AVERAGE CONCENTRATION VALUES POR SOURCE 
STACKl ,

CARTESIAN RECEPTOR POINTS *•-

IN HICROGRANS/N**3

GROUP: A

X-COORD <N) Y-COORD (H) CONC X-COCmO (M) Y-COORD (HI CONC

-18.55 1.33 .56110 -38.55 1.33 1.33469
-56.55 1.33 1.43840 -78.55 1.33 1.26990
-09.33 1.33 1.13563 -89.33 21.33 1.26531
-89.33 41.33 .93334 -89.33 61.33 .63694
-09.33 81.33 .41454 -89.33 100.40 .32037
-69.33 100.34 .32660 -49.33 100.34 .25764
-29.33 100.34 .23062 -9.33 100.34 .19249

1.45 100.40 .17619 1.45 80.34 .24371
1.45 60.34 .37078 1.45 40.34 .64076
1.45 20.34 .00000 1.45 ).33 .33211

*** 1SCST3 - VERSIOJ 96113 **♦

•MOntLOPTai COMC

NIBM HD4EDTATI0W SITE-SHORT TERM MODEL-16 TT. STACK IfT. 4 11 INCH S 
RUN3-19e9MET DATA I

URBAN PLAT
DfAULT

03/26/97; 
08:S2:S3 
PAGE 13

1ST HIGHEST 1-MR AVERAGE C0NCI9ITRAT1ON VALUES POR SOURCE GROUP: ALL
INCLUDING SOURCE(S); 
**» NETWORK 10: POLRl 

•* CONC OF TCE

STACKl

; NETWORK TYPE: CRIDPOLR 
IN H1CR0GRAHS/H**3

o

aCO

sO)
Q.

(D

O
O

a
zp
CO
CD
00

oo05

6 
O 
cn



OinF.CTIOM I 
(DCGRCeSl I 50.00 DlSTANCe (METERS) 200.00 250.00

> 0) ^co 
Q) CD m

3 O g;
CD o r;
3 -h >
CO iO Ol

360.0 I
10.0 I
20.0 r
30.0 I
40.0 I
50.0 I
60.0 I
70.0 I
50.0 I
90.0 t

100.0 I
110.0 I
120.0 I
130.0 I
140.0 I
130.0 I
160.0 I
170.0 I
180.0 I
190.0 I
200.0 I
210.0 I
220.0 I
230.0 I
240.0 I
230.0 I
260.0 I
270.0 1
200.0 (
290.0 I
300.0 J
310.0 r
320.0 I
330.0 )
340.0 I
350.0 I
360.0 I 

• 1SCST3

24.30530 169121614) 
23.70537 169010316) 
23.73466 (69032616) 
21.70063 (69110117) 
22.57541 (69032809) 
21.61138 (89122217) 
21.02516 (89123010) 
20.57032 189011316) 
20.02258 (69042607) 
19.23956 (69122416) 
10.94830 (890125131 
16.30078 (690902061 
18.16319 (69102900) 
18.39513 (69011121) 
16.31979 (69012615) 
17.41006 (69121317) 
17.09659 (69092216) 
17.30029 (69031606) 
17.92060 (69011222) 
17.75370 (69020616) 
17.76260 (69022024) 
16.49549 (69020620) 
10.71171 (69010215) 
16.73542 (89020610) 
19.43327 (69051606) 
20.71242 (69122709) 
20.98602 (69120609) 
21.50314 (69021100) 
22.62494 (89111408) 
23.22061 (69030608) 
23.64264 (89030210) 
32.01928 (89010601) 
51.68488 (69011905) 
51.19592 (69112104) 
53.10055 (69121306) 
52.44215 (090414061 
24.30530 109121614) 

VERSION 96113 *** ** »
•MODELOPTs; CONC

9.67003 (69053105) 
10.03692 (69031622) 
9.83364 (09042601) 
6.89720 (09111524) 
9.60214 (09080504) 
9.70990 (09030622) 
9.70463 (89062724) 
9.43663 (69061624) 
9.50379 (69041523) 
9.19390 (69050323) 
9.24461 (09052524) 
9.16207 (69002524) 
9.15324 (09062723) 
9.114)0 (89110019) 
9.04293 (09040603) 
9.02299 (89070202) 
0.09671 (09000703) 
9.02455 (09072301) 
9.07933 (09051401) 
8.92210 (89092005) 
9.10303 (89111021) 
9.23716 (89100623) 
9.24985 (09101320) 
9.4192) (89031122) 
9.56666 (89040607) 
9.61247 (89101401) 
9.7S310 ( 89040507) 
9.06200 (09050202) 
9.9437B (09111124) 

10.03011 (89051006) 
10.00302 (090506031 
14.62610 (09092424) 
15.31841 (89041803) 
14.71167 (89111122) 
15.25502 (89050704) 
13.73778 (890315241 
9.67003 (89053105) 

NIBN REMEDIATION SITE- 
RUH3-1989MBT DATA

URBAN FIAT

7.31705 
7.87813 
7.81237 
7.30706 
7.61224 
7.53213 
7.44127 
7.33873 
7.26500 
7.12169 
7.06099 
6.90917 
6.91647 
6.09202 
6.05296 
6.60621 
6.71915 
6.80792 
6.83639 
6.84335 
6.91713 
7.02692 
6.93219 
7.16397 
7.22672 
7.34173 
7.44127 
7.52678 
7.65584 
7.73465 
7.70709 
9.42513 
9.97692 
9.71219 
9.96234 
9.13477 
7.31705 

SHORT TERN

(890918011 
(090318221 
(89042801) 
(891115241 
(090625011 
(690622231 
(690524041 
(690816241 
(09101803) 
(69062424) 
(09071801) 
(89082524) 
(09071802) 
(091106191 
(89040603) 
(09070202) 
(09080703) 
(09072301) 
(09092820) 
189092005) 
(09072420) 
(09032401) 
(09040323) 
109022522) 
109110722) 
(09070804) 
(09080401) 
(89040606) 
(09111124) 
(09050401) 
(89050603) 
(09092424) 
(69092124) 
(B91111221 
(09050704) 
(09031524) 
(09091001) 
MODEL-16 rr.

5.60305 
5.91732 
5.90116 
5.651B3 
3.75122 
5.60528 
5.86708 
5.46327 
5.41775 
5.40790 
5.33616 
5.29026 
5.25076 
5.20715 
5.19834 
5.15643 
5.09727 
5.15779 
5.19020 
5.21475 
5.25213 
5.29781 
5.32664 
5.43060 
5.49693 
5.46548 
5.64175 
5.70768 
5.75292 
5.30221 
5.67624 
6.56419 
6.94900 
6.77461 
6.90096 
6.47412 
5.60305 

ST^CK HT. i

(09091801) 
(09031822) 
(09042801) 
(89060704) 
(09062501) 
(090622231 
(69013101) 
(69081824) 
(69101603) 
(090624241 
(09071001) 
(09060721) 
<090710021 
(09031923) 
(69040603) 
(89070202) 
(09080703) 
(09072301) 
(09092020) 
(89092005) 
(09072420) 
(09052804) 
(09040323) 
(09110422) 
(09110722) 
(89070604) 
(09042405) 
(09040606) 
(89062503) 
(89050401) 
(090925241 
(89020222) 
<890921241 
(09111122) 
(89050704) 
(89010422) 
(090918011 
n INCH 8

DFAULT

4.22434
4.16667

4.34444 (69091801) 
4.54137 (89092923) 
5.01304 (09012805) 
4.41107 (890S0704) 
4.43847 (89032003) 
4.24674 (89062223) 
4.88027 IB9013101) 
4.17053 (69081824) 169073001} 

(69091901) 
4.11436 (69071801) 
4.11522 (69060721) 
4.07507 (89071602) 
4.06029 (89031923) 
4.04451 (89040603) 
4.01116 (09070202) 
3.96973 (69060703) 
4.01221 (89072301) 
4.04010 (89092920) 
4.06503 (89092003) 
4.07636 (69072420) 
4.12009 (89052604) 
4.15465 (89040323) 
4.10697 (09061203) 
4.23969 (09110722) 
4.26999 (09000603) 
4.34167 (89042405) 
4.38173 (89040606) 
4.43122 (89060404) 
4.42495 (89050401) 
4.51316 (09092524) 
4.90463 (89020222) 
5.11000 (09092124) 
4.99106 (89111122) 
5.07165 (89050704) 
4.63053 (89010422) 
4.34444 (89091001)03/26/97.

08:52:56 
. PACE 14

*** THE 1ST HIGHEST 1-MR AVERAGE CONCENTRATION VALUES rOR SOURCE GROUP; ALL 
INCLUDING SOURCE(S)! STACKl ,

*** NBTMORK ID: POLRl NETWORK TYPE; GRIOPOLR

0

2,
O)

1(fl
a.Q]
(D
O
o

sazp
CO
CO
CO
o

O
O
CO



CO
%

CONC or TCE IN HICROGRAKS/H**3

DinCCTlOM I 
<0CGREC5) I 400.00 DISTANCE (KETCftS» 600.00 800.00 t000.00

> Q)
A CQ
0) (D m 

z3 Z 
0) o C
^ jk 
Ca) (Ocn

360.0 I
10.0 I
20.0 I
30.0 I
40.0 I
50.0 }
60.0 t
70.0 I
60.0 I
90.0 I

100.0 I
110.0 I
120.0 I
130.0 I
140.0 I
150.0 I
160.0 I
170.0 I
160.0 I
190.0 I
200.0 I
210.0 I
220.0 I
230.0 i
240.0 I
250.0 t
260.0 I
270.0 I
260.0 I
290.0 I
300.0 I
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I
360.0 I 

* 1SCST3

2.60776 (89091B01I 
2.91246 (69092923) 
3.S7412 (6901260S) 
2.66576 (69080704) 
2.05473 (89032003) 
2.69S67 (69081005) 
3.35656 (69013101) 
2.74703 (69022622) 
2.75453 (69073001) 
2.72997 (69091901) 
2.60531 (09013006) 
2.67632 (69060721) 
2.67555 (^9110321) 
2.66206 (89031923) (69040603) 

(69070202) 
2.60481 (69060703) 
2.62603 169072301) 
2.64626 189092620) 
2.66426 (69092005) (B90519011 

(89052604) 
2.70559 (89040323) 
2.73039 (89061203) 
2.7SS93 (89060301) (89080503) 

(690508041 
2.83026 (89052701) 
2.05101 (69080404) 
2.86738 (69040801) 
2.89552 (69041902) 
3.05203 (69020222) 
3.12442 (69092124) 
3.07370 ( 6912 0401) 169050704) 

(69010422)

2.64767
2.62742

2.67311
2.66067

2.70051
2.77271

3.09832
3.00133
2.60776 (89091601) 

VERSION 96113 **• •

1.97449 (89091801) 1.47765 (89091801) . nS35 (89091801)
2.03764 (89092923) 1.51938 (89092923) .96076 (89040706)
2.53121 (69012605) 2.01809 (89012805) 1.31161 (69012805)
2.01748 (89080704) 1.50963 (89080704) .95151 (69080704)
1.99587 (09032003) 1.40S5S (89032003) .94392 (89051S01)
1.92948 (09081005) 1.45931 (69081005) .93786 (69081005)
2.41459 (89013101) 1.82009 (89013101) i.15216 (69013101)
1.95572 (89022622) 1.47382 (89022622) .94254 (69022622)
1.94249 (69073001) 1.46460 (89050422) .93804 (89050422)
2.08418 (8902070k) 1.65687 (69020701) 1.12861 (S9020701)
2.15406 (89013006) 1.70090 (89013006) 1.14146 (89013006)
1.69188 (89060721) 1.41930 (89060721) .90268 (89060721)
1.90393 (89110321) 1.43679 (89110321) .92210 (69110321)
1.89362 (89031923) 1.42915 (69031923) .91825 (89091403)
1.88320 (89040603) 1.42133 (89040603) .91325 (89040603)
1.66998 (89070202) 1.41246 (69070202) .90832 (89070202)
1.656J4 (69080703) 1.40323 (69060703) .90344 (69080703)
1.67037 (69072301) 1.41273 (89072301) .90846 (89072301)
1.88248 (690928201 1.42117 (89092820) .91313 (89092620)
1.69463 (89092005) 1-42989 (69092005) .91836 (69060604)
1.90261 (69051901) 1.43620 (89051901) .92166 169051901)
1.99320 189052804) 1.42227 (89040707) .91897 (69040707)
1.91094 (89040323) 1.43257 (89040323) .92004 (89042924)
1.92706 (89061203) 1.44377 (89061203) .92392 (G9U1604)
1.94328 (89060301) 1.45460 (89060301) .93205 (89042703)
1.95607 (89080603) 1.47456 (09040306) .94266 (89040506)
1.97040 (B9050804) 1.48293 (89050804) .94676 (89050604)
1.98460 (890S2701) 1.48536 (89030102) .94793 (89030102)
2.00399 (89052605) 1.50234 (69052605) .95485 (89052605)
2.01825 (89040801) 1.S1004 (69040801) .95767 (89040801)
2.03101 (89041902) 1.S16S5 (89041902) .95978 (89041902)
2.10720 (89020222) 1.56060 (69020222) .98030 (89020222)
2.13660 (89092124) 1-57572 (89071206) • .98645 (89071206)
2.11031 (89120401) 1.S572S (89120401) .97898 (89121902)
2.11933 (69050704) 1.56088 (89050704) .97607 (89020805)
2.07042 (89010422) 1.53243 (89010422) .96165 (89010422)
1.97449 (89091801) 1.47765 189091801) .93835 (89091801)

Hiew REMEDIATION fllTE-SHORT TERM MOOEL-16 FT. STACK Iff. 1 11 INCH S 
RUN3-1989HCT DATA

’•MOOElXJPTs: COMC URBAN FLAT DFAULT

••• THE 1ST HIGHEST 1-KR AVERACC CONCENTRATION VALUES txm SOURCE GROUP: AIX

.66415 (89091801) 

.68026 (89040706) 

.93693 (89012805) 

.67694 (89080704) 

.67147 (89051501) 

.66823 (89081005) 

.80607 (69013101) 

.66928 (89022622) 

.66672 (890S0422) 

.62818 (89020701) 

.83642 (99013006) 

.63847 (89060721) 

.63672 (09053022) 

.65651 (89091403) 

.65105 (89040603) 

.64199 (89070202) 

.64499 (89080703) 

.64807 (89072301) 

.65333 (89110103) 

.65657 (89060604) 

.65662 (89051901) 

.65727 (89040707) 

.65605 (89042924) 

.65908 (89111604)

.66363 (89042703) 

.66946 (89040506) 

.67159 (690S0804) 

.67221 IB9030102) 

.67567 (89052605) 

.67692 (89040801) 

.67771 (89041902) 

.69(023 (89020222) 

.69337 (89071206) 

.68957 (89121902) 

.68806 (89020805) 

.67649 (89010422) 

.66415 189091801) 
03/26/97 
08:52:55 
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O)
Ca3
Ca)
§. IHCI.UOIMG SOURCE(S)!

STACK!

> 0)
;=( (Q
0) CD m

3 N» 5: 
o Z

3 -h >
CJ <o yi

X-COORO (H) t-COORD (H)

DISCHCTB CARTSSIAN RECEPTOR POINTS 
** COWC OF TCE T» MICROGRWS/M* *3

CONC (YYHHDDHHI X<OORO |H) Y-COORO |H) (YYMHDDHK)
-18.55 1.33 30.31133 (B9120209) -38.55 1.33 25.37577 (890512091
-50.55 1.33 19.94170 (690103091 -78.55 1.33 16.60041 (89032905)
-89.33 1.33 15.00490 169031306) -89.33 21.33 15.08980 (S9033005)
-89.33 41.33 14.33303 (89102102) -89.33 61.33 13.16533 (89070904)
'89.33 81.33 18.09605 (89020222) -89.33 100.40 17.68571 (89112006)
-69,33 100.34 19.03435 (69040403) -49.33 100.34 21.23934 (891016011
-29.33 100.34 23.00785 (89101620) -9.33 100.34 23.00147 (89031901)

1.45 100.40 14.34217 169082023) 1.45 80.34 16.63600 (89002023)
1.45 60.34 20.61328 (89112516) 1.45 40.34 29.61325 (89011414)
1.45 20.34 .00000 (89012805) 1.45 1.33 26.02072 (89080609)

ISCST3 - VERSION 96113 NISH REKEDIRTIOH SITE-SHORT TERM MODEL-16 FT. STACK HT. 6 11 INCH S ••• 03/26/97
RUN3- 1989KCT DATA ... 06:52:55

PAGE 16
-•MOOELOPT*: CONC URQAN FIAT DFAULT

THE 1ST HIGHEST 24-HR AVERAGE CONCENTRATION VALUES fOR SOURCE GROUP: ALL *« •
IHCLUDINO 80URCE(8)i 8TACKI ,

**• NETHORK ID: POLRl t NETWORK TYPE: ORIOPOLR ...
•• CONC OF TCE IN HICR0GRAHS/H**3

DIRECTION 1 DISTANCE (METERS)
(DEGREES) 1 50.00 150.00 200.00 250.00 300.00

360.0 I
10.0 I
20.0 I
30.0 I
40.0 I
50.0 f
60.0 I
70.0 I
80.0 I
90.0 I

100.0 I
110.0 I
120.0 I
130.0 I
140.0 I
150.0 I

4.11360C(89011424) 
3.46l26c(89011424) 
3.7|533c(89U0324) 
3.a9816c(890204241 
4.488720(89072324) 
5.976840(690207241 
5.548680(89052424) 
5.787860(89081324) 
5.5S02S (89081224) 
5.21687 (89081224) 
4.87962 (89090224) 
4.48495 (89090224) 
3.41916 (89080324) 2.21021c(89082424) 
1.91703 (89072924) 1.92409c(89041924)

.786750(69082024) 

.901030(89042824) 
1.033620(89042024) 

.882930(69110324) 
1.01030c(89063024) 
1.640090(89103024} 
2.49250 (89090624) 
1.84690 (89090924) 1.618620(89103124} 
1.55209 189081224) 
1.32064 (89081224) 1.319890(89083124) 

.856850(69110324) 
1.152670(89030524) 

.721920(69121924) 

.782430(89070224)

.46650c 169082024) .6D700CIB9042024) 

.816340(89042824) 

.576720(89010924) 

.606110(89063024) 
1.0J500c(89l03024} 
1.55321 (89090824) 
1.31479 (89090824) 1.075310(89041524) 

.924570(89082924) 

.89230 IB908I224) .890020(89083124) 

.626020(89110324) 

.85220c 189030524) .559810(89121924) 

.552320(89070224)

.34032CI69123024) 

.421490(89042824) 

.618680(89042824) 

.447660(89010924) 

.432340(891226241 

.684360(69103024) 
1.102580(89103024) 

.96689 (89090824) .786580(89041424) 

.635590(89082924) 

.63719 (89081224) .632870(89083124) 

.464010(89110324) 

.634470(89030524) 

.430350(89121924) 

.403700(89070224)

.261770(89123024} 

.306680(89042824} 

.476350(89042924) 

.347930(89010924) 

.332680(89122624) 

.467510(89103024) 

.85029c(89103024) 

.73767 (89090824) .595570(89041524) 

.483900(89013024) 

.4P954c(89110224) 

.472610(89083124) 

.355160(89110324) 

.486270(69030524} 

.338090(89121924) 

.30666c(89070224)

0

aC/)

1Q.
0)
CD

O
O

o
Z
o
CD
CD
00
O

g
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oCO



g
O)
w
I

> £D 
(Q

fl) CD m

3 w 5: 
CD o r
3 -H >
OO <D Ol

160.0 I
170.0 I
100.0 I
190.0 I 
?00.0 I
210.0 I
220.0 I
230.0 I
240.0 I
250.0 1
260.0 I
270.0 I
280.0 \
290.0 I
300.0 I
310.0 I
320.0 »
330.0 t
340.0 I
350.0 I
360.0 I 

♦ ZSCST3

2.429d9e{89081124) 
2.2B629cfB9070624) 
3.33926cfB9011224) 
4.a020SGfB9011224] 
2.72351 (B9121124) 
2.71537 (89121124) 
2.96346 189121124) 3.464260(89112824) 
3.39571 (89U2924) 
4.20785 (891U924) 5.054180(89111924)
5.66441c(89040524) 
6.99419c(89012124) 
7.43677c(89012124) 
6.99835 (89102124) 
6.72690 (89102024) 
7.97414 (89102024) 6.22676c|89112224) 
5.94548e(89C91S24) 
5.90l22e(89112124| 
4.U360c(B9011424| 

VBRSIOM 96U3 *♦*
***

.76890c(B90ail24)

.70724c(89102224)
1.05624c(89070624)
1.113640(89081924)

.67O37c(091Ol324)

.76836c(89032824)

.815610(09082724)

.891210(89022524)
l.O69S9e(09O42224)
1.815150(09040524)
2.997400(89040524)
2.129650(89111324)
2.402900(89090424)
2.437790(89121724)
1.179920(69112324)
1.502190(69111524)
1.677500(09111524)
1.307610(69112124)
1.314340(89110924)
1.19S13c(89010424)

.786750(89082024)

.511660(89070224) 

.53371c(B9030S24) 

.735860(09011124) 

.761840(89081924) 

.456690(89101324) 

.564340(89082724) 

.520710(89040324) 

.658350(89022524) 

.761990(89040624) 
1.48650c(89040524) 
1.90478c(89040524) 
1.377630(89111324) 
L.732L9c(8909C424) 
1.763360(891217241 
1.268040(69112324) 
1.123130(69111524) 
1.04 93ec(89in524) .810410(89112124) 

.827160(691109241 

.769100(89010424) 

.466500(89082024)
NIBM REMEDIATION SITE>SHORT TERM HOOSL-16 FT. 
RUM3>1989HE:T DATA

.370100(89070224) 
.412350(89030524) 
.585820(89011124) 
.540140(89081924) 
.326920(89101324) 
.424210(89082724) 
.419020(89040324] 
.480560(89022524) 
.562910(89040624) 

1.175850(89040524) 
1.278610(69040524) 

.949920(89111324) 
1.245010(89090424) 
1.289560(89121724) 

.920540(89112324) 

.833630(09111524) 

.701630(89111524) 

.553410(69112124) 

.566950(69110924) 

.536820(69010424) 

.340520(89123024) 
STACK HT. & 11 INCH S

*MODELOPTfl: CXSKC URBAN fLAT DfAULT

•** THE 1ST HIGHEST 24-IIR AVERAGE CONCENTRATION 
IHCLUDINQ SOURCE(3): STACKl ,

VAUJES FOR SOURCE GROUP: ALL

DIRECTION t 
(DEGREES) I 400.00

NETWORK ID: POLAl 
»• COMC OF TCE

500.00

; NETHORK TYPE: GRIOPOLR 
IN MTCROGRAK3/H»*3

DISTANCE (METERS) 600.00

.279410(89070224) 

.324310(89030524) 

.468920(89011124) 

.412750(89081924) 

.24S0Bc(8910l324) 

.328430(89082724) 

.333670(09040324) 

.360560(89022524) 

.428560(89040624) 

.936200(89040524) 

.907260(89040524) 

.693180(89111324) 
■932310(89090424) 
.973300(89121724) 
.669390(69112324) 
.636740(89111524) 
.499490(89111324) 
.402210(89112124) 
.414390(89110924) 
.396730(89010424) 
.261770(89123024) 

03/26/97 
08:52:55 
PAGE 17

800.00 1000.00

360.0 I
10.0 I
20.0 I
30.0 t
40.0 I
50.0 I
60.0 I
70.0 (
60.0 I
90.0 ( 

LOO.O I
110.0 I
120.0 I

.166050(89123024) 

.162360(89042824) 

.304590(89042824) 

.223260(89010924) 

.213990(89122624) 

.280290(89103024) 

.545660(89103024) 

.47061 (890908241 .374720(89041524) 

.323060(89013024) 

.307880(691)02241 

.294390(89083124) 

.227440(89110324)

.114720(09123024) 

.121110(69042824) 

.21237c(89042824) 

.155070(89010924) 

.149890(89122624) 

.161400(89103024) 

.360920(89103024) 

.32858 (89090824) .2666)0(89012624) 

.230510(89013024) 

.215830(89110224) 

.203)60(89003124) 

.159390(89110324)

.00446c(99123024) 

.086650(89042824) 

.151770(89042824) 

.114470(89010924) 

.11)640(89122624) 

.121090(89103024) 

.282810(89103024) 

.24429 (89090824) .201150(09012624) 

.172840(89013024) 

.1611)0(89110224) 

.150140(89083124) 

.119010(89110324)

.052060(89011324) 

.053120(89052624) 

.098990(89042824) 

.070720(89010924) 

.07012c(89122624) 

.072640(69103024) 

.I7662c(69l03024) 

.15297 (89090824) .127650(09012624) 

.10672c(09013024) 

.t0181c(09110224) 

.093610(69083124) 

.075240(89110324)

.036300189011324} 

.03^40(89022224) 

.069380(89042824) 

.048T7c(890l0924) 

.049000(89122624) 

.047170(89103024) 

.)2293c(89103024) 

.10665 (89090824) .0B938c|89012624) 

.075670(890)3024} 

.0711301891102241 

.065270(890831241 

.05301CI89110324)

S
U)
o
B:CO
Q.
Q>
CD
O
0

1o
Z
p
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oCO



a>
w
%

J> 0)(Q
Q) 0 m

3^2: 
0) o r
3 -*' >
Ca^ CDOl

j

130.0 I
140.0 I
150.0 I
160.0 I
170.0 I
180.0 I
190.0 I
200.0 I
210.0 1 
220.0 ]
230.0 I
240.0 I
250.0 I
260.0 I
270.0 I
200.0 I
290.0 I
300.0 I
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I
360.0 I 

• ISCST3

.31096c(89030524) 

.22353c(8912192«) 

.19453c(89070224)

.ie0l3c(89t21324) 

.214480(89030524} 

.31646089011124} 

.25967089081924) 

.15305089101324) 

.21350089082724) 

.223300 89040324) .22235c(89022524) 

.27100c(89040624) 

.62634c(69040S24) 

.5205ec(e9040$24) 

.422650 89122224) .S797ic(89090424) 

.602390(89121724) 

.42520c(89112324) 

.405960(89111524) 

.290300(89111524) 

.241380(89112124) 

.252560(89110924) 

.244190(89010424} 

.166050 89123024) 
VERSION 96113 *•* •

••MOOELOPT«: COMC

.217140(89030524) 

.159460(89121924) 

.13533089070224) 

.127100(89121324) 

.152950(69030524) 

.228440(89011124) 

.180120(89061924) 

.105470(89101324) 

.130860(89062724} 
.16025089040324) 
.15309089120724) 
.18749089040624) 
.449030(89040524) 
.337350(89040524) 
.301120(89122224) 
.398470(89090424) 
.40929089121724) 
.28938089112324) 
.283650(89111524) 
.19506c(69040424) 
.162320891121241 
.172740891109241 
.167630(89010424) 
.11472089123024) 

NIBN REMEDIATION SITE 
RUN3-1989MET DATA

URBAN rUVT

I
.161420(89030524) 
.12034089121924) 
.10038089070224) 
.095250(89121324) 
.115370 89030524) .173830(89011124) 
.133490(69001924) 
.077690(89101324) 
.113150(69082724) 
.12143089040324) 
.114940(89020424) 
.138290(89040624) 
.33976c(89040524) 
.236980(89040524) 
.226290(89122224) 
.296930(89121724] 
.297610(89121724) 
.211060(09112324) 
.211350(89111524} 
.143690(89040424) 
.117580(69112124} 
.127260(89110924) 
.123670(89010424) 
.084460(89123024) 

■SHORT TERM MODEL-I6 (T.

OPAULT

.101090(89030524) 

.076910(69121924) 

.062700(89070224) 

.060410(891213241 

.073660(89030524) 

.112460(89011124) 

.083440(890619241 

.049180(89092224) 

.071790(89082724) 

.078120(69040324) 

.074940(69020424) 

.085500(89040624) 

.217830(69040524) 

.136420(89040524) 

.143170(69122224) 

.189270(89121724) 

.180260(89121724) 

.128730(89112324) 

.133260(89111524) 

.089590(89040424) 

.071080(89112124) 

.079460(89110924) 

.077250(89010424) 

.052060(89011324) 
STACK HT. 4 11 INCH S

THE 1ST HIGHEST 24-HR AVERAGE (»NCBNTRATION 
INCLUDING SOURCE(S); STACKl ,

VALUES POR SOURCE GROUP: ALL

DISCRETE CARTESIAN RECEPTOR POINTS

** CONC OF TCE IN HICR0GRAMS/M**3

.070520(89030524) 

.054400(89121924) 

.043700(89070224) 

.042560(89121324) 

.05204c(89030524) 

.080310(89011124) 

.058240(99081924) 

.035240(89092224) 

.05057e{89082724) 

.0SSS8c(69040324) 

.053630(69020424) 

.059760(89013024) 

.154420(89040524) 

.089280(89040524) 

.100280(89122224) 

.133100169121724) 

.122720(89121724) 

.088230(89112324) 

.093660(89111524) 

.06273c 189040424) .048360(89112124) 

.055740(89110924) 

.0S416C169010424) 

.036300(89011324) 
03/26/97 
08:52:55 
PAGE 18

X-COORO (M) Y-COORD (M) CONC (YYMMODIIH) X-COORO (M) Y-COORD (M) COMC (YY)4HDDHH)

-19.55 1.33 4.59713c (09110224) -38.55 1.33 6.6S911C (89040524)
-50.55 1.33 5.44651 (69101924) -78.55 1.33 4.26142c (8911)324)
-09.33 1.33 4.08002c (89111324) -99.33 21.33 4.69685c (89083024)
-09.33 41.33 4.08529 (89102124) -89.33 61.33 3.06361c (89112224)
-89.33 01.33 2.339180 (89111524) -09.33 ' 100.40 2.34630c (69111524)
-69.33 100.34 2.07476c (89112224) -49.33 100.34 1.92795c (89112124)
-29.33 100.34 2.138580 (B9I10924) -9.33 100.34 1.53260c (691ll424)

1.45 100.40 1.46346c (89082024) 1.45 80.34 1.79415c (89011424)
1.45 60.34 3.11596c (69011424) 1.45 . 40.34 4.76631c 189011424)
1.45 20.34 .OOOOOc 169013124) 1.45 1.33 3.43381 (89072924)

ISCST3 - VERSION 96U3 ••• MIBW REMEDIATION SITE-SHORT TERM K00EI.-16 PT. STACK HT. i 11 INCH S *** 03,
RUH3-1989MET DATA 08:52:55

S
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Ca)

2
sC*>

I

•*MODELOPTa: COKC UROAN FtAT Orwn.T

•»* THR SUHHARY OP KAXIKUH PBRIOO ( 8160 HAS) RESULTS

PAGE 19

CQMC OF TCB

AVEAAOe CONC

IH M1CA0GAAMS/M**3
NET»K)RK

RBCRPTOA (XR, YR, fiBLCV^ 2PLAG) OF TYPE GRIO-10

ALL 1ST HtGHGST VALUE IS 3.044S9 AT ( -46.9B, H.IO, .00, .00) GP POLRl
?ND HIGHEST VALUE IS 1.90944 AT ( -49.24, 8.68, .00, .00) GP POLRl

> 0)
^ CQ
fl) (D m

3 « s: (Dor;13 -h >
CO (OOl

RECEPTOR TYPES: GC - ORIOCART
OP - GRIDPOLR 
DC - OISCCART 
OP - OISCPOLR 
80 - BOUNDARY

1SCST3 - VERSION 96113 *•* **• NIBN REMEDIATION SITE-SHORT TERM MOOEL-16 FT. STACK HT. t 11 INCH S
*•* RUN3-1989MET DATA

►»MOOEIX)PTc: CONC URBAN PLAT OFAULT

THE SUMMARY OF HIGHEST )-HR RESULTS

CONC or TCE IN H1CR0GRAMS/M**3 «*

RGCSPTOR (XR, YR, ZCLfiV, ZOAG) OP TYPE
DATE

AVERAGE COMC IYYW4DDHMI

03/26/97 
00:52:65 
PAGE 20

NETHORK
GRIO-ID

HIGH 1ST HIGH VALUE IS 53.10055 ON 89121300; AT I -17.10, 46.90, .00. .00) GP POLRl

RECEPTOR TYPES; GC » GRIDCART
GP " GRIDPOLR ‘
OC - OISCCART 
DP *• OISCPOLR 
BD • BOUNOIRY

1SCST3 - VERSION 96113 *** *** NIBN REHEOIATION SITE-SHORT TERM MOOCL-16 FT. STACK HT. 4 11 INCH S
RUU3-1989NBT DATA

‘•MODELOPTa: CONC URBAN FLAT OFAULT

THE SUMMARY OF HIGHEST 24-HR RESULTS

03/26/97 
08:52:55 
PAGE 21
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COCO
§,

CROUP ID

** CONC or TCC

AVERAGE CONC

IN HICR06RAMS/M**3

ORTE , lYYKKODHIO
NETWORK

RECEPTOR (XR, YR, ZELCV, 8PLAG) OP TYPE GRID-ID

HIGH 1ST HIGH VALUE IS Y.SY414 W 89102024: AT « -32.14, 38.30, .00, .00) GP POLfll

RECEPTOR TYPES: CC - GRIDC3WT
GP B GRIDPOLR 
DC - OTSCCABT 
DP - D15CP0LR 
BD • BOUNDARY

ISCST3 - VERSION 98113 *** HIBH REMEDIATION SITE-SHORT TERM MODEL-16 FT. STACK HT. t 11 INCH S
•** RUN3-I989MBT DATA

••MOOBLOPTa: CONC URBAN FLAT OFAULT

03^26/97 
0e:S2:SS 
PAGE 22

>5^
ST'S m
9-«?
3 o» g
CD o r;

CO <o CJl

*** Hoaaage Sunnary ; ZSCST3 Model Execution

---------------  SuTOfflacy of Total Mesaagee --------------

A Total of 0 Fatal Error Moasagefa)
A Total of 2 Warning Maaaage(a}
A Total of 1158 Informational Meaaage(a)

A Total of 1158 Calm Houra Identified

FATAL ERROR MESSAGES 
HOME *♦*

WARNING MESSAGES *••••***
MX H430 4431 MCTOA lAfl^blent Teniperature Data Out-of-Range. KURQAT" 890T0415
NX M430 4432 HCTQA :An4siont Temperature Data Out-of-Range. KURDAT» 89070416

ISCST3 Flnlahen Succeeafully ***

0
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1SCST3 - (DATED 9M13I

lOM-PC VERSION (3.051 1SCST3R 
CC) COPYRIGHT 1992-1996, TRINITY CONSULTANTS. INC.

Run Began on 3/2T/1991 at 14;52i02

*• BREEEE AIR SUITE (ISCST3I - C:\TRIHITY\SUITE\EM32096.DAT 
** Trinity Consultants Incorporated, Dallas, TX

CO STARTING 
CO TITLCOHE 
CO TITLETWO 
CO HODELOFT 
CO AVERT1NE 
CO POLLUTID 
CO TBRRHCTS 
CO RUMORNOT 
CO FINISHED

N16N RCMCDIATION SITE-SHORT TERM HODEL-16 FT. STACK HT. ( 11 INCH S
RUN3-1990HET DATA
DFAULT CONC URBAN
1 24 ANNUALTCE
PLAT
RUN

> 03 
?$CQ „
0) 0) m

3 00 g; 
CD o :::

SO STARTING 
SO ELBVUNIT 
50 LOCATION 
•• SRCDGSCR 
SO SRCPARAM 
SO BUILDHCT 
SO BUILDKGT 
SO BUILOHGT 
SO BUILDHCT 
SO BUILDHCT 
SO BUILDHCT 
SO 8UIL0SIID 
SO BUILDWID 
SO BUILOHID 
SO BUILOHID 
SO BUILDHTD 
SO BUItOMlD 
SO EHISUNIT 
SO 8RCCR0UP 
SO FINISHED

RE STARTING

METERS
STACXl POINT -4.1 12.7 0
AIR STRIPPER EXHAUST 
STACKl 1.S74974E-02 4.6768 299.82

4.27 4.27 4.27 4.27 4.27
4.27 4.27 4.27 4.27
4.27 4.27 4.27 4.27
4.27 4.27 4.27 4.27
4.27 4.27 4.27 4.27
7.62 7.62 7.62 7.62
20.9 24.1 26.57 28.23
27.99 26.18 23.58 26.2
29.1 26.31 26.66 24.2
20.9 24.1 26.57 28.23
27.99 26.18 23.56 26.2
63.61 55.73 46.15 35.17

STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
l.0E*06
ALL

18.288 0.2 4.27 
4.27 
4.27 
4.27 
4.27 
4.27 

29.03 28.95 
28.03 29.01

21.0 17.17
29.03 28.95
28.03 29.01
23.12 17.17

4.27
4.27
4.27
4.27
7.62

GRAMS/SEC HICROGRAHS/H* * 3

RE ORIDPOLR POLRl STA
RE GRIDPOLR POLRI ORIG 0 0
RE GRIDPOLR POLRl or ST 50 100 150 200 250 300 400 500 600 600
RE GRIDPOLR POLRL DIST 1000
RE GRIDPOLR POLRl DDIR 0 10 20 30 40 50 60 70 80 90 100 110
RE GRIDPOLR POLRl DOIR 120 130 140 150 160 170 180 190 200 210
RE GRIDPOLR POLRl ODIR 220 230 240 250 260 270 280 290 300 310
RE GRIDPOLR POLRl 001R 320 330 340 350

oo
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03

S
gCO
CO
§>

> £D
to

Q) CD m
S-w?
3 «> 2: 
CD o r;
3 -h >
W CO cn

RE GH70P0LR POLAl END• * BOUNDARY
ns DISCCART -10.55 1.33
RE DISCCART -38.55 1.33
RE DISCCAHT -50.55 1.33
RE DISCCART -70.55 1.33
RE OISOCART -89.33 1.33
RE DISCCART -89.33 21.33
RE DISCCART -09.33 41.33
RE DISCCART -89.33 61.33
RE OISOCART -89.33 61.33
RE DISCCART -89.33 100.4
RE DISCCART -69.33 100.34
RE DISCCART -49.33 100.34
RE DISCCART -29.33 100.34
RE DISCCART -9.33 100.34
RE DISCCART 1.45 100.4RE DISCCART 1.45 80.34RE DISCCART 1.45 60.34RE DISCCART 1.45 40.34RE DISCCART 1.45 i10.34
RE DISCCART 1.45 1 .33
RE FINISHED

HE STARTING
MS IMPUTHL C:\TRINITY\SUr
ME AKEHROWr 10.0 METERSME SURFOATA 23183 1990
ME UAZRDATA 23160 1990
HE 6TARTEMD 90 01 01 1ME nnisiico

OU STARTING
00 RECTABLfi 1 FIRSTOU RECTABLE ALLAVE nRST
00 nNISHED

90 12 11 2i

SETUP Finishes Successfully

♦** ISCST3 - VERSION 96113

••MOtJELOPTs: COHC

*** NIDW RD4EDIATI0N SITB-SH(»T TERM MOF3EL-16 FT. STACK IIT. fi 11 INCH 8
IUIM3-1990MCT DATA •*

URBAH FLAT DFAULT

HODCL SETUP OPTIONS SUMMART

03/27/97
14:52:02 
PAGE 1

O
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> Q)

Qj CD m 
g.w§.
3 O g; 
CD o C
3 -h > 
-* ^
CO (O Ol

I

**lntercMdlate Terrain Processing Is Selected

**Kodel Is Setup For Calculation of Average CONCentcatlon Values.

— SCAVOtGIKG/CEPOSm(B4 LOGIC —
•*Hodcl Uses NO DAY O&PLeTlON. OOPUnX • P 
**Hoctel Uses NO NET DCPLCTION. NDPLETE - F 
**m MET SCAVENGING Data Provided.
**Hode] Does NOT Use GRIDOED TERItAlN Data for Depletion Calculations

•*Hodel Uses URBAN Dispersion.

*«Kodel Uses Regulatory DEFAULT Optional 
1. Final Pluma Rise.
7. stack-tip Domash.
3. Buoyancy-induced Olsperalon.
4. Use Calms Processing Routine.
5. Hot Use Hlealng Data Processing Routtno.
6. Default Wind Profile Esponents.
7. Default Vertical Potential Temperature Gradients.
8. "Upper Bound” Values for Supersquat Buildings.
9. No Exponential Decay for URBAH/Non-SO?

**Hodel Assumes Receptoce on FLAT Terrain.

**Model Assumes No FLAGPOLE Receptor Heights.

•*Modol Calculates 2.Short Term Averagels) of: i-HR 24-HR
and Catculaces ANNUAL Averages

••This Run Includes: 1 Soureelal; 1 Source Group(a); and

•*Tho Model Assumes A Pollutant Type of: TCC

**Model Set To Continue RUNnlng After the Setup Testing.

**Output Optiorts Selected!
Model Outputs Tables of ANNUAL Averaged by Receptor
Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE KeywordI

♦•NOTE: The Following Flags May Appear Following COMC Values: c for Cain Hours
n for Hissing Hours

416 Receptor(s)

♦•Mlsc. if^ts: Anem. Hgt. (m) * 10.00 ; Decay Coef.
Emission Units - GRAKS/SEC 
Output Units - HICR06RAM3/M*"3

•♦Input Runstream File: C:\TBIMITY\SUITE\EH7.2096.DAT

b for Both Calm and Hissing Hours
.0000 ; Rot. .^le - .0 I

$ Emission Rato Unit Factor » .)OOOOC407

t **Output Print File: C:\TRIHITV\SUITE\EH72096.LST
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f.
gCa)

*** ISCST3 - VtRSIOX 96U3 **♦

•♦MODEtOPTs: COHC

MIBW 1U31ED1AT10N SITE-SHORT TERM HODEL-16 FT. STACK HT. 4 11 INCH S 
♦ RUN3-LSS0HCT DATA ••

URBAN FLAT OPAULT

03/27/97 
H:S2:02 
PAGE 2

POINT SOURCE DATA

NUMBER EMISSION RATE BASE STACK STACK STACK STACK BUILDING EMISSION RATE
SOURCE PART. (USER UNITS) X Y BLEV. HEIGHT TEMP. EXIT VEL. DIAMETER EXISTS SCALAR VARY

ID CATS. (METERS) (HETCAS) (HETERS1 (METERS) (DCO-K) (H/8CC) (METERS) BY

> Q)

Q) CD m 
O W ^
3
3 ° >

STACKl 0 .1S7S0B-01

* JSCST3 - VERSION 96113 **•

•KODRLOPTa: CONC

-4.7 12.7 4.08 299.82 10.29 YES

HIBH R834E01AT10H SITE-SHORT TERM MODEL-16 FT. STACK IFF. 4 11 INCH S 
, RUN3-1990MBT DATA ♦♦

URBAN FLAT OTAULT

03/27/97 
14t52;02 
PAGE 3

LL STACKl ,

ISCST3 - VERSION 96113

•‘MODELOPTa: CONC

SOURCE 10: STACKl

SOURCE IDs OCPINtNO SOURCE CROUPS 
SOURCE IDs

N18W REHEOIATION SITE-SHORT TERM KOOEL-16 FT. STACK Ht. 4 11 INCH 8 
RUM3-1990HET DATA *•

URBAN FLAT DFAULT

03/27/97 
1«:52»02 
PAGE 4

DIRECTION SPECIFIC BUILDING DIMENSIONS

IFV BH BN WVK IFV BH BN NAK IFV BH BN 'NAK IFV BH BN WAK IFV BN WAK IFV BH BM 11 4.3, 20.9, 0 2 4.3, 24.1, 0 3 4.3, 26.6, 0 4 4.3, 28.2, 0 5 4.3, 29.0, 0 6 4.3. 28.9,
7 4.3, 20.0, 0 B 4.3, 26.2, 0 9 4.3, 23.6, 0 10 4.3, 26.2, 0 11 4.3, 28.0, 0 12 4.3, *9.0,

13 4.3. 29.1, 0 14 4.3, 26.3, 0 15 4.3, 26.7, 0 16 4.3, 24.2, 0 17 4.3, 21.0, 0 18 4.3, 17.*,
19 4.3, 20.9, 0 20 4.3, 24.1, 0 21 4.3, 26.6, 0 22 4.3, 2B.2, 0 23 4.3, 29.0, 0 24 4.3, *9.9,
25 4.3, 20.0, 0 26 4.3# 26.2, 0 27 4 3, 23.6, 0 26 4.3, 26.2, 0 29 4.3, 28.0, 0 30 4.3, *9.0,
31 7.6, 63.6, 0 32 7.6, 55.7, 0 33 7.6, 46.1, 0 34 7.6, 35.2, 0 35 7.6, 23.1, 0 36 4.3, 17.2,

S
CO
0
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ISCST3 - VERSIW 96U3 *•*

•►MOOCliOPTs! CO«C

*• NIBM RCHEDlAtlON SITE-SHORT TERM MOOEL-16 ft. STACK HT. 
*** RUN3-l990Htr DATA

« 11 IKCH S

URBAN rLAT DFAULT

03/21/9? 
14:52:02 
PACE 5

> Q) ^CO
Q) CD m 

3 to 5:
CD o
3 -h >

"S

50.0,
1000.0,

360.0,
100.0, 
200.0, 
300.0,

100.0,

10.0,
110.0,
210.0,
310.0,

GRIDDED RECEPTOR METWORK SUWARY *** 
NETWORK ID: POLRl / NETWORK TYPE? CRIOFOLR

*** ORIGIN FOR POLAR NETWORK •** 
.00 t Y-ORIO » .00

DISTANCE RANGES OF NETWORK IHETERS)

IHETERS)

150.0,

20.0,
120.0,
220.0,
320.0,

200.0, 250.0, 300.0, 400.0,

**• DIRECTION RADIAL8 OF NETWORK {DEGREESI

30.0,
130.0,
230.0,
330.0,

40.0,
140.0,
240.0,
340.0,

50.0,
150.0,
250.0,
350.0,

60.0,
160.0,
260.0,

500.0,

70.0,
170.0,
270.0,

600.0,

BO.O,
IBO.O,
2BO.O,

600.0,

90.0,
190.0,
290.0,

•• 1SCST3 - VERSION 96113

••HOOELOPTa: COMC

NIBW RBHEDIATIOH SITE-SHORT TERH HODEt-16 FT. STACK IIT. 
* RUN3.1990HBT DATA

6 n IHCH S

URBAN PLAT DFAULT

03/27/97 
14:52:02 
PAGE 6

DISCRETE CARTESIAN RECEPTORS •• 
(X-COORO, y-COORD, EELEV, EFLAG) (METERS)

-18.5, 1.3, .0, .0)1 ( -se.s, 1.3, .0, .01;
-58.5, 1.3, .0, ,0); ( -IB.6, 1.3. .0, .0);
-89.3. 1.3, .0, .0); 1 -e».3. 21.3. .0, .01;
-69.3, 41.3, .0, .0)# ( -B».3, 61.3, • 0, .01;
-89.3, 81.3, ■ 0,

.0)j
{ -89.3, 100.4, ' 0, • 0»;-69.3, 100.3,

■ 0,
.OJi ( -49.3, 100.3, • 0, .0);

•29.3, 100.3, .0, .0); ( -9.3, 100.3, . 0, .01;
1.4, 100.4, .0, .0); 1 1.4, 80.3, .0, .01;
1.4, 60.3, .0, .ou 1 1.4, 40.3, .0, .01;
1.4, 20.3, .0, .0); 1 1.4, 1.3, .0, .0);

••• ISCST3 - VERSION 96113 *** *** HIBN REMEDIATION SITE-SHORT TERM NOOEL-16 FT. STACK HT. t H INCH S 03/27/97
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o>Ca5

I

**MOO£IjOPTs: COMC

«*♦ RUN3-I990KGT DATA 
WWl FIAT OFAULT

souRce-necePTOA cokbihatioms for tmicit caijcuiatiohs hay not oc pcafoamcd
Less TUAN 1.0 HSTCR OR 3*81<D IN DISTANCC, Oft HITHXN OFCN PIT SOURCE

SOURCE
ID - - RECEPTOR LOCATION - - 

XR IKETBRS) YR (HETERS)
DISTANCE
rnETCRS)

L4:S2:02 
PAGE T

STAlCKl 20.3

rSCSTJ - VERSION 96113

*M«>OELOPT«*. CCHC

> Q)

Q) CD m
^ ro ^ 3 w g; 
(Dor*
3 -h >
CO (Ocn

*♦ NIBN REMEOIATICH SITE-SHORT TERH MODEL-16 FT. STACK Iff. t 11 INCH S ••• 
RUN3-1990MET DATA *•

URBAN FLAT DFAULT

*** HETEOftOLOGtCAL OATS SCLECTCO FOR PROCESSING *•* 
(1-YES; O-KOI

METEOftOLOCnCAL lATA PROCESSED BETWEEN START DATE:
AMD END QATC:

90 1 1 1
90 12 31 24

03/2T/9T 
14:52:02 
PAGE 8

1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1 i 1 i 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 L 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 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 L 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 i 1 1 1 i i i 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 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 i 1 i 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 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 i 1 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 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 i 1 1 1 1 i 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 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 i 1 1 1 i 1 1 L 1 1 L 1 1 1 1 L 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

NOTE: HCTEOROLOOICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON WHAT IS INCLUDED IN THE DATA FlIX.

*•* UPPER BOUND or FIRST THROUGH FIFTH NINO SPEED CATEGORIES •** (METBRS/SECl

1.&4, 3.09, S.14, 8.23, 10.00,

••• WIND PROriLC EXPONENTS

O

(/)0

1Q.
0)
CD
O
O
2-
3
a
2 
O

STABILITY
CATEGORY WIND SPEED CATEGORY 3

CD
CD
00
cb
O

6
O
CD



CO

s§
CO
CO
a> .150006^00

.isoooe^oo

.20oooe*oo
.2500W^OO 
.300006400 
.30000E400

.ISO00C40O

.L&OOOC400

.20000C400

.25000E400

.30000E400

.30000E400

.ISOOOEfOO

.lSO00C40O

.200006400

.25O0OEVOO

.30000E400

.300006400

.1S000E400 

.150006400 

.200006400 

.250006400 

.300006400 

.300006400

.150006400

.ISOO0E400

.200006400

.250006400

.300006400

.300006400

.150006400

.150006400

.200006400

.250006400

.300006400

.300006400

VERTICAL POTEMTIAL TCMPERATUR6 GRADIENTS 
(D6GR66S K6LVIH PER H6T6R)

STABILITY 
CAT6GOAY 

A 
0 
C 
0 
6 
F

1SCST3 - VRASICH ^6113 **♦

.000006400 

.000006400 

.000008400 

.000006400 

.200006-01 

.350006-01

.000006400 

.000006400 

.000006400 

.000006400 

.200006-01 

.350006-01

HIND SPEED CATEGORY 3
.000006400 
.000006400 
.000006400 
.00000E400 
.200006-01 
.350006-01

.000006400

.000006400

.000006400

.000006400

.200006-01

.350006-01

.000006400 

.000006400 

.000006400 

.000006400 

.200006-01 

.350006-01

.000006400

.000006400

.000006400

.000006400

.200006-01

.350006-01

> 0)
0) CD m 
9. w ^ ?
(Dor;
3 -h > 
—
CO «o oi

Him REMEMRTIOK SITE-SHORT TERM K00Bt-l6 FT. STACK KT. I 
•*« RW3-19S0MET ORTA

II INCH 8 •••*♦»

••MODELOPTo: CONC URBAN FLAT DPAULT

THE FIRST 24 HOURS OF METEOROLOGICAL DATA

ntX: C:\TRINITY\SUIT6\H6T\PHXTU890.BIN 
SURFACE STATION HO.* 23183 

NAH6I UNKHOHN 
YEARI 1990

YEAR MONTH DAY

FORMAT: UKFORN
UPPER AIR STATION NO.: 23180

NAH6: UNKHOHH 
YEAR: 1990

03/21/97 
14:52:02 
PACE 9

90
90
90
90
90
90
90
90
90
90
90

nxM SPEED TEMP STAB MIXING HCICHT (M) USTAR M-0 LENGTH E-0 IPCOOE PRATE
HOUR VECTOR IH/S) (K) CLASS RURAL URBAN (M/8) (M) (H» (mm/HR)

1 201.0 2.06 282.0 6 1669.9 137.0 .0000 .0 .0000 0 .00
2 296.0 2.57 280.4 6 1661.3 137.0 .0000 .0 .0000 0 .00
3 314.0 2.06 279.8 6 1652.7 137.0 .0000 .0 .0000 0 .00 .
4 293.0 3.09 280.4 6 1644.1 137,0 .0000 .0 .0000 0 .00
5 283.0 2.57 200.9 6 1635.5 137.0 .0000 .0 .0000 1 0 .00
6 202.0 1.00 279.8 7 1626:9 137.9 .0000 .0 .0000 ! 0 .00-
7 285.0 1.00 279.3 7 1618.2 137.0 .0000 .0 .0000 0 .00
B 283.0 3.00 278.7 6 94.3 223.0 .0000 .0 .0000 0 .00
9 277.0 1.00 281.5 S 338.2 445.5 .0000 .0 .0000 0 .00

10 271.0 2.57 284.3 4 582.2 668.0 .0000 .0 .0000 0 .00
11 304.0 4.63 287.0 3 826.1 890.5 .0000 .0 .0000 0 .00
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CD
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00
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aoCO



A

gCO

90
90
90
90
90
90
90
90
90
90
90
90
90

12
13
14
15
16 
17 
10
19
20 
21 
22
23
24

336.0
333.0
299.0
322.0
324.0
341.0 
17.0

204.0
197.0
200.0 
262.0 
280.0 
290.0

2.57
2.57
3.60
3.09
3.09
1.54
1.54
1.54
1.00
1.00
2.57
3.09
4.63

288.7 
289.e 
290.9 
292.0
292.6 
292.0
289.6 
288.2 
286.S
205.4
285.4 
284.3 
284.3

1070.1
1314.0
1558.0
1550.0
1558.0
1558.0
1561.1 
1566.5 
1572.0 
1577.4 
1582.9 
1588.3 
1593.8

1113.0 
1335.5
1558.0 
1558.0 
1558.0
1558.0
1561.1 
1204.0
977.8
751.6
525.4
299.2
73.0

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000 1

> ID 
CQ

0) (D m
O W ^
T ^
3 O' 5: 
(Dor'
3 -h >
^ Jk
CJ (O ert

**• notes: STiVBlLirr CLASS l-A, 2-B, 3-C, 4-D, 5-B AMD 6-r.
PIOH VECTOH IS OIRCCTICN TOHARD WHICH HIND IS BLOWING.

**• ISCST3 - VOtSION 96113

••NOOCLOPTs: CONC

MIBH REKEDIATIOM STTB-SKORT TERH MODCL-16 FT. STACK HT. i 11 INCH S 
RUN3-1990NET DATA

URBAN PLAT DFTWLT

03/27/97 
14:52:02 
PACE 10

DTRBCTION i

THE ANNUAL { 0760 HRS) AVERAGE CONCOfTRATlGN
XHCLUDIMQ SOURCE (8); 8TACK1 ,

VALUES FOR SOURCE GROUP: ALL

NETWORK ID: POLRl 
*• CaUC OF TC6

> NETWORK TYPE: GRIDPOLR **• 
IH MICROCRAHS/M**3 

DISTANCE IKETCRS)
CRECS) 1 50.00 100.00 150.00 200.00 250.00 300.00 400.00 500.00 600.00

360.00 1 .61004 .22653 .12024 .07437 .05026 .03617 .02133 .01412 .01009
10.00 1 .52666 .18057 .09590 .05955 .04030 .02902 .01710 .01)30 .00805
20.00 1 .59512 .19324 .09732 .05873 .03913 .02789 .01622 .01063 .00752
30.00 ( .79101 .26166 .14537 .08704 .05836 .04147 .02402 .01571 .01412
40.00 1 1.10312 .41772 .21451 .13001 .08794 .:06307 .03704 .02447 .01746
50.00 f 1.32885 .61247 .32933 .20341 .13749 .09095 .05836 .03866 .02764
60.00 1 1.42778 .67717 .38381 .24671 .17144 .12594 .07646 .05167 .03750
70.00 1 1.37254 .69721 .38 960 .24849 .17205 .12612 .07640 .05153 .03733
80.00 \ 1.16354 .63268 .36937 .24027 .16822 .12427 .07605 .05165 .03761
90.00 1 .90263 .51461 .30622 .20262 .14301 .10617 .06537 .04454 .03248

100.00 1 .71700 .39478 .23924 .15873 .11242 .00370 .05170 .03527 .02573
110.00 I .57877 .32544 .19776 .13252 .09320 .06940 .04285 .02922 .02131
120.00 1 .4S3B8 .26007 .16042 .10756 .07664 .05730 .03557 .02434 .01779
130.00 1 .35039 .20440 .12725 .08571 .06119 .04578 .02044 .01946 .01422
140.00 1 .26131 .14636 .09141 .06172 .04419 .03315 .02067 .0)4)9 .01040

o

aoo
S:toQ.
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azo
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f
150.00 I
leo.oo i no.00 I
180.00 I
190.00 I
200.00 I
210.00 I
220.00 I
230.00 I
240.00 I
250.00 t
260.00 1 
210.00 1
280.00 I
290.00 I
300.00 I
310.00 I
320.00 I
330.00 I
340.00 I
350.00 I

.2050S 

.16SS5 

.19024 

.19177 

.19010 

.19421 

.20939 

.23699 
,28770 
.35718 
.50761 
.03378 

1.30304 
1.74791 
1.90770 
1.83232 
1.73859 
2.10404 
1.69109 
1.18088 

.90660

.10471

.09623

.10305

.11007

.09910

.10876

.12328

.14943

.17818

.24978

.42304

.69251

.94353
1.04489
1.02836

.69456

.79905

.72414

.52461

.36600

.31616

.06297

.05961

.06459

.06035

.06051

.06910

.07963

.09616

.11466

.16921

.28589

.43765

.55659

.56236

.56191

.48611

.42141

.35368

.25140

.11159

.15416

.04142

.03998

.04359

.04510

.04035

.04100

.05462

.06561

.07921

.11953

.19941

.29453

.36110

.31016

.35370

.30640

.25646

.20906

.14668

.09911

.09157

.02910

.02647

.03115

.03244

.02662

.03370

.03952

.04709

.05733

.06116

.14543

.21029

.25310

.25663

.24336

.21071

.11393

.13002

.09602

.06447

.06036

.02152
.02126
.02333
.02411
.02132
.02521
.02916
.03533
.04326
.06682
.11025
.15126
.18696
.18849
.17761
.15365
.12468
.09802
.06781
.04530
.04261

.01313
.01316
.01450
.01493
.0131$
.01573
.01862
.02199
.02113
.04237
.06956
.09762
.11420
.11430
.20681
.09222
.07353
.05111
.03919
.02596
.02483

.00886
.00090
.00993
.01019
.00895
.0101?
.01280
.01506
.01866
.02935
.04806
.06680
.07749
.07112
.07167
.06181
.04872
.03766
.02570
.01689
.01630

.00640

.00655

.00727

.00744

.00651

.00788

.00939

.01102

.01368

.02163

.03538

.0488?

.05635

.05588

.05172

.04458

.03485

.02689

.01826

.01192

.01159

> fl) 
;:$CQ
Q) (D m

to ^ 
o> g;
_ I—►

-1^ 
to 
cn

o
3-

XSC8T3 - VERSrOW 96113

••MOWiLOPTss OOUC

*** NIBM RCHEOIATION SITE-SHORT TERM HODEL-16 FT. STACK HT. ( 11 INCH S 
••• RUM3-1990MET DATA

DIRECTION i

URBAN FLAT OTAUtT

03/21/91 
14:52:02 
PACE II

THE ANNUAL ( 8760 HR8| AVERAGE CONCENTRATION VALUES FOR 80URCF, GROUP: ALL
INCLUDING SOURCEISl: STACKl »

••• NETTtORK lot FOLRl 
•• CONC OF TCE

CREES) 1 800.00 1000.00

360.00 1 .00596 .00399
10.00 1 .00413 .00315
20.00 1 .00431 .00266
30.00 1 .00641 .00428
40.00 1 .01030 .00661
50.00 1 .01635 .01093
60.00 1 .02269 .01543
10.00 1 .02241 .01521
60.00 1 .02202 .01554
90.00 1 .01913 .01343

100.00 1 .01562 .01062
110.00 1 .01294 .00600

; HETMORK TYPE: GRIDPOLR 
IN M1CR0GRAM3/M*«3 

DISTANCE (METERS>

O)
o

atnQ.
0)
CD
O
O
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t
2
o

CO
CD
CO
CD

S
O
oCO
>N)



> Q) 
?5:(Q _ 
0) CD m

^ Ki —.

<\) o Z3 -*> >
CO to oi

J20.00 1 .01064 .00738
130.00 1 .00865 .00588
140.00 1 .00636 .00435
150.00 1 .00381 .00255
160.00 \ .00398 .00270
170.00 1 .00443 .00302
160.00 ( .004S3 .00309
190.00 1 .00393 .00266
200.00 1 .00460 .00327
210.00 1 .00575 .00393
220.00 1 .00671 .00457
230.00 1 .00835 ' .00569
240.00 1 .01330 .00911
250.00 1 .0217? .01494
260.00 1 .02983 .02039
270.00 1 .03415 .02324
260.00 1 .03369 .02265
290.00 1 .03102 .02097
300.00 1 .02673 .01808
310.00 1 .02065 .01384
320.00 1 .01591 .01066
330.00 1 .01072 .00714
340.00 1 .00691 .00455
350.00 1 .00681 .00454

ISCST3 - VERSION 96113

'•MOOELOPTs: CONC

*** NIBft REHEDTATION S1TC>$H0RT TERM HOOCL-16 FT. STACK HT. « U IKCH 8 
••• RUN3-1990MBT DATA

URBAN FLAT DFAULT

03/27/97 
l4tS2i02 
PAGE 12

THE ANNUAL I 0760 HRS) AVERAGE CONCENTRATION 
INCLUDING SOURCES): STACKl «

VALUES FOR SOURCE GROUP; ALL

DISCRETE CARTESIAN RECEPTOR POINTS •**

CONC or TCE IN NrCR06RAH5/N**3

X-COORO INI Y-COORD CONC X-COCAD <M| Y-COORD (M) CONC

-18.55 1.33 .58817 -38.55 #1.33 1.31315
-50.55 1.33 1.36929 -70.55 1.33 1.20566
-89.33 1.33 1.07909 -89.33 21-.33 1.16384
-89.33 41.33 .99879 -89.33 61.33 .74712
-99.33 81.33 .58525 -89.33 100.40 .44644
-69.33 100.34 .43784 •49.33 100.34 .36771
-29.33 100.34 .31645 -9.33 100.34 .27277

1.45 100.40 .21869 1.45 60.34 .30218
1.45 60.34 .45101 1.45 40.34 .73583
1.45 20.34 .00000 1.45 1.33 .26805

O

CO
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*•* TSCST3 - VRRSION 96m

♦•MOOELOPTs: OMfC

♦** NIBW REMEDIATION SITE-SHORT TERM MOOEL-16 FT. STACK KT. 4 U INCH S ••• 
►** RUNS-1990MET DATA •**

URBAN FIAT OFAULT

DIRECTION I 
(DEGREES) I

THE 1ST HIGHEST 1-HR AVERAGE CONCEMrRATION VALUES FOR SOURCE GROUP: ALL
INCLUDING SOURCE(8): STACK! ,

*** NETWORK ID: POLRl ; NETWORK TYPE: GRIDPOLR

*• CONC or TCE IN MICROORANS/H**3

SO. 00 100.00 DISTANCE U^CRS) ISO.00 200.00

03/27/97 
14:52:02 
PAGE 13

290.00

> 0)

0) CD m §, w ^
3 00 g 
(0 o Z
3 -h >
CP (Ocn

360.0 t 24.30791 (9002211S) 13.15714 (90112003) 10.01469 (9010132U 7.99466 (90101322) 3.95968 (90101321)
10.0 1 23.37146 (90020617) 12.44000 (90010118) 10.15634 (90100902) 7.80499 (90100902) 5.78901 (90100902)
20.0 1 23.18304 (90122516) 13.84182 (90080920) 9.56767 (90100520) 7.44585 (90030403) 5.63913 (90030403)
30.0 1 23.04516 (90033010) 13.90265 (90070321) 9.89060 (90040921) 7.59337 (90092S05) 5.80026 (90092605)
40.0 1 22.S24S0 (90122805) 13.54001 (90071401) 9.97757 (90102302) 7.65004 (90040902) 5.77073 (90040902)
50.0 1 21.83260 (90122808) 13.31460 (90052122} 9.84207 (90031924) 7.SI 965 (90021120) 5.70415 (90021120)
60.0 1 21.14882 (901216121 13.02010 (90090323) 9.68791 (90090422) 7.44768 (90092203) 5.61090 (90082823)
70.0 1 20.35758 (901120151 12.68172 (90060103) 9.61789 190091523) 7.22191 (90091523) 3.44941 (90090604)
80.0 1 19.95060 (901231161 12.37335 (90042124) 9.52979 (90092204) 7.22955 (90090624) 5.39954 (90090624)
90.0 1 19.12288 (90032116) 12.22952 (90072821) 9.37716 (90091001) 7.13677 (90112518) 5.31576 (90112518)

100.0 t 19.01685 (90020824) 11.90217 (90032623) 9.11213 (90100920) 7.05863 (90100920) 5.33646 (90100920)
110.0 1 10.37 651 (90012017) 11.91345 (90100102) 9.23513 (90030819) 6.87201 (90030819) 5.09096 (90030819)
120.0 1 18.21297 (90122201) 11.75867 (90090405) 9.19223 (90040703) 6.9C976 (90060423) 5.24674 (90060423)
130.0 1 17.92245 (90040501) 11.70483 (90061124) 0.85745 (90082521) 6.81018 (90082521) 5.19619 (90082521)
140.0 1 17.68833 (90122110) 11.64458 (90061901) 9.02649 (90110919) 6.84439 (90110919) 5.19347 (90110919)
150.0 1 17.23400 (900905091 11.12097 190060803) 6.68801 (90040222) 6.60359 (90040222) 5.02751 (90040222)
160.0 1 17.39752 (90021905) 11.04755 (90062402) 9.05649 (90042303) 6.82960 (90042303) 5.17783 (90042303)
170.0 t 17.08809 (90101518) 11.62251 (90051321) 6.92948 (90060524) 6.77518 (90060524) 5.15141 (90060524)
IBO.O 1 17.71107 (90122122) n. 68530 (90051301) 9.00611 (90102621) 6.83739 (901026211 5.19097 (90102621)
190.0 1 17.52662 (90031011) n. 56701 (90060220) 8.57377 (90022221) 6.56057 (90102724) 5.06490 (901027241
200.0 ) 10.52240 (90010521) 11.76166 (90082105) 9.200S9 (90102223) 6.92831 (90040322) 5.25856 (90040322)
210.0 1 17.59870 (90012609) 11.56210 (90061403) 9.21534 (90061906) 6.95454 (90111024) 5.30679 (90111024)
220.0 1 19.02792 (90122123) 11.94935 (90082203) 9.38046 (90040904) 7.05267 (90040804) 5.30280 (90040123)
230.0 1 19.50109 (90020317) 12.24290 (90031920) 9.41354 (90082506) 7.11764 (90072706) 5.40767 (90072706)
240.0 1 20.17300 (90020811) 12.20849 (90103003) 9.49425 (90081802) 7.26891 (90103004) S.42156 (901030041
250.0 1 20.35060 (90012517) 12.48994 (90110106) 9.59303 (90072923) 7.35092 (90100922) 5.49088 (90100922)
260.0 1 21.42444 (90122119) 13.11735 (90051506) 9.67771 (90102324) • 7.45376 (90100301) 5.63169 <900423041
270.0 ( 21.93530 (90122310) 13.43657 (90022623) 9.86831 (90100806) 7.55066 (90100404) 5.70336 (90110104)
280.0 1 22.49056 (901101001 13.74345 (90111703) 9.82493 (90091007) , 7.61039 (90081706) 5.7i041 (90081706)
290.0 i 23.35650 (90021908) 13.92934 (90071805) 9.87187 (90042705) 7.76140 (90042705) 5.82339 (90040223)
300.0 \ 23.80673 (90011509) 14.31623 (90102707) 9.98803 (90071624) 7.78123 (90071624) 5.60517 (90092706)
310.0 ) 32.09926 (900110091 23.79278 (90070803) 15.12935 (90061703) 9.93757 (90093019) 6.89890 (90093019)
320.0 1 52.07030 (90121719) 24.30224 (90111206) 15.24257 (90060301) 9.94471 (90060301) 6.07239 (90060301)
330.0 1 52.82324 (90031624) 24.39706 (90061705) 15.37740 (90011216) 10.04854 (90011216) 6.96596 (90011218)
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Ca5
2sC*)

340.0 I
350.0 I

53.06740 (90042205) 
52.66400 (90022706)

24.22341 (90102101) 
24.35686 (90041220)

14.16363 (90030924) 
15.29237 190031902)

9.36106 (90030924) 
9.69076 (90031902)

•• ISCST3 • VCRSIOM 96113

*-MOOELOPTa: COWC

MZBH REMEDIATION SITE-SHORT TERM KODBL-16 FT. STACK HT. 4 11 INCH S 
*** RUN3-1990MET DATA

URBAN FLAT DFAULT

TIS 1ST HIGHEST 1-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL
INCLUDING SOURCE(9): STACKl ,

6.54497 (90030924) 
6.61606 (90031902)

03/27/97 
14:52:02 

■ PAGE 14

*** NETNORK ID: POLRl 
** COMC or TCE

> Q)
^ CQ
fl) (B m
O W ^
^ lO ^3 «o 2: 
CD o C
3 -h >
W CO cn

DIRECTION I 
(DEGREES) I 300.00

; NETWORK TYPE: CRIDPOLR 
IN HICROGRAHS/H»*3

DISTANCE (METERS) 500.00 600.00

360.0 1 4.57325 (90101321) 2.9207 9 (90101321) 2.03969 190101321) 1.51944 190101321) .95941 (90101321)
10.0 1 4.43662 (90092024) 2.67127 (900920241 2.01996 (90092024) 1.51199 (90092024) .96047 (90092024)
20.0 1 4.32364 (90030403) 2.76085 (90120222) 1.95553 (90120222) 1.46047 190120222) .92242 (90120222)
30.0 ) 4.47769 (90092505) 2.66728 (90092505) 2.00026 (90092505) 1.46698 (90092509) .94585 (90022020)
40.0 t 4.43916 (90022321) 2.65513 (90022321) 2.00338 (90111623) 1.50202 (90111623) .95473 (90111623)
SO.O 1 4.37990 (90021120) 2.76066 (90021120) 1.94361 (90031101) 1.46005 1900305011 .93617 (90030901)
60.0 1 4.32422 (90062823) 2.60531 (90032423) 1.97107 (90032423) 1.47253 (90032423) .93266 (90110124)
70.0 ) 4.26569 (90090604) 2.77057 (90090604) 1.95706 (90090604) 1.46353 (90090604) .93110 (90012S18)
80.0 ) 4.11103 (90090624) 2.63730 (90110806) 1.88531 (90041904) 1.43152 (90041904) .92471 (90041904)
90.0 1 4.06136 (90050623) 2.70522 (90050623) 1.92932 (90050623) 1.45632 (90050623) .93370 (90050623)

100.0 1 4.14620 CD 1 i 2.70341 (90061602) 1.91730 (90031622) 1.44769 (900316221 .92912 (90031622)
110.0 t 3.67560 (90030619) 2.52267 (90122722) 1.62911 190122722) 1.39609 1901227221 .90762 (90122722)
120.0 1 4.07250 (90060423) 2.67362 (90022421) 1.90290 (90022421) 1.43616 (90022421) .92162 (90022421)
130.0 1 4.05374 (90062521) 2.65921 (90082521) 1.69213 (90062521) 1.42627 (90082521) .91658 (90011319)
140.0 1 4.04151 (90110919) 2.64650 (90110919) 1.68245 190110919) 1.42106 (901109191 .91304 (90110919)
150.0 1 3.92430 (90040222) 2.56201 (90040222) 1.64278 190040222) 1.39456 (90040222) .69899 (90040222)
160.0 1 4.03145 (90042303) 2.64521 (90042303) 1.08537 190042303) 1.42563 (90042303) .91876 (90042303)
170.0 1 4.01721 (90060524) 2.64001 (90060524) 1.88303 (90060524) 1.42461 (90060524) .91633 (90060524)
180.0 1 4.04068 (90102621) 2.64660 (90102621) 1.68270 (90102621) 1.42456 (90110920) .91055 (90110920)
190.0 1 3.97491 (90102724) 2.62770 (90102724) 1.67667 (90102724) 1.42317 (90102724) .91^31 (90102724)
200.0 1 4.06036 (90040322) 2.65239 (90040322) 1.87482 (90061601) I 1.42160 (90061601) .91613 (90061601)
210.0 1 4.12558 (90111024) 2.68556 (90040802) 1.91275 (90040602) 1.44368 (90040802) .92627 (90040802)
220.0 1 4.14027 (90040123) 2.70086 (90040123) 1.91994 (90072301) 1.44949 (90072301) .92986 (90072301)
230.0 1 4.17354 (90072706) 2.67594 (90072T06) 1.67761 190110103) 1.42625 (90110103) .92191 (90110103)
240.0 1 4.23055 (90111223) 2.75751 (90111223) 1.94414 (90111223) L.46585 (90111723) .93660 (90111723)
250.0 ) 4.27436 (90092104) 2.76246 (90092104) 1.95911 (90092104) 1.47344 (90060701) .94242 (90060701)
260.0 t 4.33639 (90042304) 2.00622 (90100405) 1,97331 (90100405) 1.40351 (90092105) .94701 190092105)
270.0 1 4.36864 (90041004) 2.83545 (90041004) 1.98716 (90041004) 1.49272 (90100602) .95098 (90100002)
260.0 1 4.44420 (90032406) 2.65704 (90032406) 1.99696 (90032406) 1.48615 (90032406) .94716 (90022121)
290.0 1 4.49033 (90040223) 2.67196 (90040223) 2.00236 (90040223) 1.46008 (90040223) .94406 (90012424)
300.0 1 4.51611 (90092706) 2.89742 (90102602) 2.03166 (90102602) 1.51704 (90102602) .95996 (90102602)
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310.0 I
320.0 I
330.0 \
340.0 I
350.0 I

5.082S1 (90030224) 
5.06451 (90102403) 
S.11296 (90011603) 
4.01860 (90030924) 
4.98001 (90031902)

3.11906 (90030224) 
3.11325 (90102403) 
3.13180 (90071603) 
2.95017 (90030924) 
3.02326 (90031902)

2.13659 (90030224) 
2.13666 (90102403) 
2.14559 (90011603) 
2.01856 (90030924) 
2.05866 (90031902)

1.57425 (90030224) 
l.SllOO (90102403) 
1.58198 (90071603) 
1.48592 (90030924) 
1.51082 (90031902)

tSCST3 - VERSION 96113 **•

‘MOOELOPTs: CCHC

** NIBM REMEOXATIOM 91TE-SH0RT TEW4 MODEt-16 FT. STACK IIT. 4 ll INCH S 
*** RUN3-199QMET DATA

URBAN FLAT DPAULT

.96284 (90102804) 

.98697 (90102403) 

.98899 (90071603) 

.92560 190030924) 

.93767 (90031902)
03/27/97 

14;52:02 
FACE IS

DIRECTION I 
(0EGRCC8I I

THE 1ST HIGHEST I-HR AVERAGE CONCENTRATION 
INCLUDING SOURCB(S): STACKI ,

VALUES FOR SOURCE GROUP; ALL

*** NETNORK ID: POLRI 
** CONC OP TCE

1000.00

; NBTKORK TYPE; GRTDPOLR 
IH HICROORAMS/M**3 

D1STA)4CE (METERS)

360.0 1 .67676 (90101321)

^ -a 10.0 ) .68011 i 1
> fl) 20.0 1 .65413 (90032521)
ftCQ 30.0 1 .67007 (90022020)
0) CD m 40.0 1 .67562 (90111623)
G. CO >< 50.0 1 .66039 (90030501)

? w z 60.0 1 .66542 (90110124)

3 o o- 70.0 1 .66337 (90012518)
CD 80.0 1 .66091 (90041904)
3 ^ > 90.0 1 .66414 (90050623)

100.0 t .66135 (90031622)

CO CD no.o ) .65143 (90122722)
07 120.0 1 .65656 (90022421)

130.0 1 .65668 (90011319)
140.0 1 .65094 (90110919)
ISO.O 1 .64228 (90040222)
160.0 1 .65653 (90042303)
170.0 1 .65633 (90060524)
180.0 ( .65653 (90110920)
190.0 1 .65655 (90102724)
200.0 ! .65663 (90061601)
210.0 1 .65942 (90040802)
220.0 1 .66176 (90072301)
230.0 1 .65925 (90110103)

240.0 t .66703 (90111723)
250.0 1 .66923 (90060701)

260.0 1 .67173 (90092105)

270.0 1 .67370 (90100802)

0
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280.0 1 .S7172 (90022121)
290.0 1 .SS993 (90012424)
300.0 1 .67700 (90102602)
310.0 1 .69153 (90102804)
320.0 1 .69364 (901024031
330.0 1 .69466 (90071603)
340.0 1 .64765 (90030921)
350.0 I .65471

01

ISCST3 - VERSION 96113 *** *•*

*MOD£LOPTs: CONC

HIBW REHEDIATIOM SITE-SHORT TERM HOOEL-16 FT. STACK HT. t 11 IMCH 8 ••• 
mW3-1990HET DATA •*

URBAN PLAT DFAULT

03/27/97 
14:52:02 
PACE L8

*** THE 1ST HIGHEST l-HR AVERAGE CO?ICEHTRATION 
IKCLUDIKG SOURCEISI: STACKl .

VALUES rOR SOURCE GROUP: ALL

Q) CD m 
g. W ^
3 "g: 
a> o Z
3 -h >
^ 4^
CO (O Oi

**• DISCRETE CARTESIAN RECEPTOR POINTS

•• CONC OF TCE IN H1CR0GRAHS/M**3 • •
X-COORD (M) Y-COORD (H) COMC (YYMMDOHH) X-COORD (H) Y-COORD (H) CONC (YYMMDDHHI

-18.55 1.33 30.33992 (90102110) -38.55 1.33 25.54766 (90011311)
-58.55 1.33 19.58290 (90092907) -78.55 1.33 16.49779 (901106011
-09.33 i.33 14.99846 (90052006) -99.33 21.33 15.00960 (90100306)
-09.33 41.33 14.41516 (90102606) -89.33 61.33 13.11433 (90111523)
-89.33 81.33 19.65108 (900302241 -89.33 100.40 17.66133 (90103006)
-69.33 100.31 19.69631 (90110319) -49.33 100.34 21.31529 (90111524)
-29.33 100.34 22.98577 (90073024) -9.33 100.34 22.08266 (90061902)

1.45 100.40 13.11725 (90121606) 1.45 80.34 16.71333 (90121606)
1.45 60.34 20.98722 (90081206) 1.45 40.34 29.41292 (90020616)
1.4S 20.34 .00000 ( 0) 1.4S 1.33 27.11593 (90031414)

ISCST3 - VERSION 96U3

♦•MOOELOPTs: CONC

•* NI8H REMEDIATION SITE-SHORT TERM MOOEL-IS FT. STACK HT. ( 11 INCH S 
*** RUH3-1990MBT DATA

URBAN FLAT DFAULT

03/27/97 
14:52:02 
PAGE 17

I
THE 1ST HIGHEST 24-IIR AVERAGE CONCENTRATION 
including SOURCEISI: STACKl ,

VALUES FOR SOURCE GROUP: ALL

DIRECTION I 
(DEGREES) I 50.00

**• MCTNORK ID: POLRl 
** CONC or TCE

100.00

; NETWORK TTPE: GRIOPOLR ••
IN HICR0GRAM5/H**3

DISTANCE IHETERSI 150.00

O

o
CO
o
§:
CO
Q.
0)
0

o0

1o
Z
p
CD
CO
00
(b
oO)

6
oCD

>DJ



o>COCO
§.

> Q)

£U (D m 
O w§. 
^ to —. 3 fog;
CD o :r
3 -h >
“S

360.0 I
10.0 I
20.0 I
30.0 I
40.0 I
50.0 I
60.0 I
70.0 I 
flO.O I
90.0 I 

tOO.O I
110.0 I
120.0 I
130.0 I
140.0 I
150.0 I
160.0 I
170.0 I 
leo.o I
190.0 I
200.0 I
210.0 I
220.0 I
230.0 I
240.0 I
250.0 I
260.0 I
270.0 I
260.0 I
290.0 I
300.0 I
310.0 I
320.0 f
330.0 I
340.0 I
350.0 ^

6.26S0Oc(0O041724| 
2.5BS64c(90041724) 
3.051S2e(900419241 
3.53431e(90041924l 
4.765610(90051624) 
5.538850(900625241 
5.674250(900914241 
5.969710(90063024) 
5.765300(90010324) 
4.12121 (90122224) 
4.00401 (90122224) 
3.76335 (90122224) 3.674160(90102024) 
3.07706e(90102024) 
2.826040(901001241 
2.083590(90100124) 
1.911360(90021924) 
2.21773 (90041624) 
2.2157$ (90041624) 1.714030(90081324) 
2.177230(90080224) 
1.759260(90010524) 
3.085490(90102124) 
3.268360(90102124) 
3.079950(90102124) 
4.536290(90120624) 
4.976750(90112924) 
6.635210(90112924) 
5.555130(90092424) 
6.46842c(90OS0924) 
6.264200(901215241 
8.596320(90121524) 
e.34260c(900812241 
e.lB630c(90100424l 
6.959110(90072324) 
8.214440(900417241

1.91379CI900417241 
1.47799c 190090224) 
1.17263c 190113024) 
2.12158 (90071524) 
2.14212 (90071524) 2.991590(90041924) 
3.3B920c(90062624) 
3.113550(90062624) 
2.607140(90123124) 
2.288120(90010324) 
2.270560(90082924) 
1.845260(90040724) 
2.038930(90061624) 
1.939710(90061624) 
1.20250c(90100124) 

.88469c190050924) 

.98700c(90021924) 
1.19366 (90041624) 
1.28280c 190040324) 1.2P606c(90080224) 
1.12539c 190882124) 1.352540(90102124) 
1.54000c(90102124) 
1.649380(90120324) 
2.257890(90103024) 
2.846230(90120624) 
3.697700(90112924) 
3.750190(90092424) 
4.498410(90101224) 
4.344830(90121124) 
3.325620(90121524) 
4.589740(90102824)
3.79360c(90X)3024)
4.017530(90100424)
2.719)60(90071824)
2.40260o(90041124)

.652480(90041724) 

.930610(90090224) 

.674090(90090224) 
1.20258c(90040924) 
1.50503 (90071524) 1.757660(90041924) 
1.891680(90062624) 
1.977850(90062624) 
1.728440(90123124) 
1.595580(90091024) 
1.499830(900829241 
1.14016e(90082824) 
1.24865c(90040724) 
1.408980(90061624) 

.839700(90102524) 

.576270(90050924) 

.685260(90110324) 

.66923 (900418241 .969500(90040324) 

.756040(900802241 

.736630(90052024) 
1.09157c(90020324) 

.865070(90020324) 
1.287590(90120324) 
1.774B0c(90103024) 
1.704380(90120624) 
1.83844 (90100724) 2.372600(90101224) 
2.723090(90101224) 
2.353680(90121124) 
2.235480(90102924) 
2.860580(90102824) 
2.183530(90113024) 
2.30062e(90100424| 
1.416330(90071824) 
1.37600 (90121924)

.477510(90041724) 

.592550(900902241 
.479690(90120224) 
.833950(90040924) 

1.07564 (90071524) 1.154560(90123024) 
1.255280(90123024) 
1.403190(90123124) 
1.287780(90110824) 
1.165740(90091024) 
1.00039c(900829241 

.752950(90082824) 

.876000(90040724) 
1.005940(90061624) 
.654430(90102524) 
.38928c(90050924) 
.559990(90110324) 
.50367c(90120824) 
.695820(90040324) 
.501920(90080224) 
.533090(90032024) 
.820410(90020324) 
.604800(90020324) 
.975240(90120324) 

1.24473c(90103024) 
1.163120(90120624) 
1.25264 (90100724) 1.883610(90101224) 
1.753740(90101224) 
1.52490c(90111424) 
1.555920(90091624) 
1.64093c(90102824) 
l.42297e(90113024) 
l.4162Se(90100424) 

.856810(90071824) 

.66971 (90121924)

1SCST3 - VBRSION 96113 *♦*

**MODEU)PTe: COHC

NXBM REMEDIATION SITE-SHORT TERM H0DCL-I6 FT. STACK \rt. t 11 HKH 8 
• RUM3-1990KET DATA

URBAN FIAT DFTUILT

**• THE 1ST HIGHEST 24-KR AVERAGE COKCENTRATIOM VALORS FOR SOURCE GROUP: AIX
IHCLUDING SOURCE(S): STACKl ,

NETMORK 10: POLRl ; NETWORK TYPE; GRIDPOLR ***

.375290(90012424) 

.405740(90090224) 

.362050(90120224) 

.58807c(90040924) 

.75845 (90071524) .849490(90123024) 

.948950(90123024) 
1.049910(90123124) 
1.01723e(90U0824) 

.B5210c(90091024) 

.703190(90082924) 

.529600(90011924) 

.643460(90040724) 

.743080(90061624) 

.504800(90102524) 

.277080(90050924) 

.4432X0(90110324) 

.383050(90120824) 

.513390(90040324) 

.355490(900802241 

.393210(90052024) 

.615310(90020324) 

.44167c(90012424) 

.744260(90120324} 

.685620(90103024) 

.664060(90120624) 

.901720(90110324) 
1.45126c(9010l224l 
1.26445c(901ll424) 
1.050960(90111424) 
1.125580(90091624) 
1.270030(90102824) 
.995740(90113024) 
.95391c(90100424) 
.575500(90071024) 
.59212 (90121924)

03/27/97 
14:52:02 
PAGE 18

COHC or TCE

DIRECTION I

IN MICR0GRAHS/M*»3 
DISTANCE (METERS)

0
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03(D

05
CO

i

IDCOREES) I 300.00 400.00 SOO.OO 800.00

> £D 
SCO 
0) (DO
3"
3
CD
3

<ooi

g
>

360.0 I
10.0 I
20.0 I
30.0 I
40.0 I 
00.0 I
60.0 I
70.0 t
60.0 I
90.0 I

100.0 I
110.0 I
120.0 I
130.0 I
140.0 I
190.0 I
160.0 I
170.0 I
160.0 1
190.0 1
200.0 I
210.0 I
220.0 I
230.0 I
240.0 I
290.0 I
260.0 1
270.0 I
280.0 I
290.0 I
300.0 I
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I

.296910190012424} 

.29496C190090224) 

.276040(90120224) 

.432210(90040924) 

.56065 (90071524) .640300(90123024) 

.737400(90123024) 

.607680(90123124) 

.605960(90110824) 

.642120(90091024) 

.519310(90082924] 

.416710(90011924) 

.490070(9004 0724) .569020(90061624) 

.397100(90102524) 

.207990(90050924) 

.353650(90110324) 

.297750(90120624) 

.392720(90040324) 

.269230(90060224) 
.30009c(90052024) 
.472460(90020324) 
.336260(90012424) 
.579670(90120324) 
.65477e(90103024) 
.656960(90120624) 
.601600(90110324) 

1.13230c(90|0t224) 
.973480(901114241 
.163880(90121124) 
.645230(90091624) 
.920220(90102824) 
.732500(90113024) 
.686040(90100424) 
.415330(900716241 
.42856 (90121924)

.195800(90012424) 

.176720(90090224) 

.17700c(90120224) 

.260770(90040924) 

.34325 (90071524) .409620(90123024) 
.478330(90123024) 
.517730(90123124) 
.533180(90110824) 
.399340190091024) 
.317190(90082924) 
.274380(90011924) 
.311660(90040724) 
.367260(90061624) 
.263430(90102524) 
.136700(90102924) 
.238280(90110324) 
.193700(90120824) 
.251920(900403241 
.165200(90080224) 
.19147c(90052024) 
.30106c(90020324) 
.21407c(90012424) 
.378080(90120324) 
.397520(90103024) 
.43i25c(90U0324) 
.423260(90110324) 
.737230(90101224) 
.623740(90111424) 
.470730(90102924) 
.526600(90091624) 
.562660(90102824) 
.445490(90113024) 
.407340(90100424) 
.249020(90071824) 
.25572 (90121924)

.136910(90012424) 

.118730(90090224) 

.122950(90120224) 

.175330(90040924) 

.23394 (90071524) .282440(90123024) 

.336130(90123024) 

.361040(90123124) 

.378440(90110624) 

.280060(90092524) 

.215370(90082924) 

.194350(90011924) 

.216970(90040724) 

.258850(90061624) 

.188720(90102524} 

.097500(90102924) 

.171050(90110324) 

.136560(90120824) 

.176910(90040324) 

.113990(90080224) 

.133840(90052024) 

.208670(90020324) 

.149160(90012424) 

.266650(90120324) 

.267660(90103024) 
30740c(90U0324) 

.288240(90110924) 

.51973c(90101224) 

.435330(90111424) 

.320760(90102924) 

.362370(90091624) 

.362280(90102824) 

.302040(90113024) 

.272890(90100424) 

.168370(90071824) 

.17144 (90121924)

.104360(90012424) 

.08603c(90090224) 

.091060(90120224) 

.12691 0 90040924) 

.17136 (90071524) .207460(90123024) 

.25061090123024) 

.267580(90123124) 

.283960(90110824) 

.208990(90092524) 

.156980(90010524) 

.145550(90011924) 

.16086090040724) 

.194110(90061624) 

.14306 0 90102524) .073740(90102924) 

.130730(90110324) 

.10210090120824) 

.132310(90040324) 

.084l9c(90080224) 

.09972c(90052024) 

.163770(90020324) 

.110S7c(900l2424) 

.199220(90120324) 

.194980(90120324) 

.231260(90110324) 

.209620(90110324) 

.388860(90101224) 

.323290(90111424) 

.234050(90102924) 

.267070(90091624) 

.279860(90102024) 

.220160(90113024) 

.197590(90100424) 

.122870(90071824) 

.12392 190121924)

ISCSt3 - VERSION 961)3 *• NIBH REMBOIATICN SITB-8IWRT TERM N0DEL*I6 (T. STACK HT. « 11 INCH S 
•** RUM3-1990MET DRTA

• ♦MOOCLOPTa: CONC URBAN FIAT DFAULT

*** THE 1ST KIOHEST 24'HR AVERAGE CONCENTRATION VAMICS FOR SOURCE GROUP: ALL
INCLUDING SOURCE(S): STACKl ,

*•* NETWORK ID; POLRl NETWORK TYPE: GRIOPOLR

.066410(90012424) 

.05220c190090224) 

.056860(90120224} 

.076730(900409241 

.10564 (90071524) 

.127180(90123024) 

.157260(90123024) 

.166320(90123124) 

.179710(90110824) 

.131560(90092524) 

.099360(90010524) 

.09167c(900U924) 

.100L5C(90040724) 

.123450(90061624) 

.092270(90102924) 

.047480(90102924) 

.084600(90110324) 

.06430c(90120824) 

.083640(90040324) 

.05240C190060224) 

.062650(90052024) 

.094560(90020324) 

.066750(90012424) 

.125080(90)20324) 

.122060(90111224) 

.14661CI90110324) 

.127030(90110324) 

.245660(90101224) 

.202100(90111424) 

.142430(90102924) 

.165900(90091624) 

.172600(90102824) 

.134470190113024) 

.119930(90100424) 

.075490(90071624) 

.07^69 (90121924)
03/27/97 

14:52:02 
PAGE 19
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05 •• CONC OF TCE

AVERAGE CONC
DATE

fTYMHDOKH)

»
IN M]CR0GRAMS/M«*3

RECEPTOR (XR, Ytt, ZELEV, zrLAG)
NCTWRK 

or TYPE CRIO-IO

ALL KlCIt 1ST HIGH VALUE IS 08340 ON 90042205: AT < -17.10, 46.98, .00, .001 OP POLRl

RECEPTOR TYPES: GC - GRIOCART
GP - GRZDPOLR 
DC • OISCCART 
DP • DISCPOLR 
80 - BCtWOARY

ISCST3 - VERSION 96113 ••• NIBH REMEDIATION S1TB-8KORT TERM HOOEL-16 FT. STACK HT. ( 11 INCH S •••
RUN3-1990MET DATA

♦HOOELCPTa: CONC URBAN FLAT DTAULT

*** THE SUMMARY OF HIOMEST 24-HR RESULTS

03/27/97 
14:52:02 
PAGE 23

> 03
ACO
0) CD m w ^
3(i> o Z

GROUP ID

** CONC OF TCC

AVERAGE OGKC
DATE

(YYHHODHH)

IN HICR0GRAKS/H**3 •*

RECEPTOR IXR, YR, EELEV, 6FLAGI
NETWORK 

TYPE GRID-ID

8.SM32C ON 90121524; AT ( -38.30, 32.14, .00,HIGH 1ST HIGH VALUE IS

RECEPTOR TYPES: GC « GRIOCART
GP « GRIDPOLR 
DC • OISCCART 
DP • DISCPOLR 
80 e BOUNDARY

•** 1SCST3 - VERSION 96113 *** NIBW REMEDIATION SITE-SHORT TERM MODEL-16 FT. STACK HT. 4 M INCH S **•
»*•

.00) GP POLRl

••HOOELOPTs; CONC

RUM3-1990HBT DATA 
URBAN HAT DFAULT

03/27/97 
14:52:02 
PAGE 24

*** Message Susnary : ISC8T3 Model Execution 
----------- Sumsacy of Total Heasagoa ———

A Total of 
A Total of

0 Fatal Error Hoaaagelel 
14 Warning Hesaagefo)
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CO
ssCO
CO
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A Total of loss Informational Hcssa9efal

A Total of loss Calm Hours Identified

FATAL ERROR NE8SA6BS 
HONE •**

«•*«*««* HARNIItO MESSAGES •*•*••«*

CO
CO
cn
o

mX
3"

> 0)
2=^ CO 
0) (t>O 3"3
CD ^ ^
3 -h >
CO (O Ol

MX W4 30 4214 KETQA
MX M4 30 4215 KETQA
MX M4 30 4216 ME7T0A
MX N430 4217 MCTQA
MX H430 4 218 METQA
MX M4 30 4237 METOA
MX N430 4238 MBTQA
MX M4 30 4239 METOA
MX H430 4240 HETOA
MX H430 4241 METQA
MX M430 4242 HETOA
MX H4 30 4 263 HETOA
MX M4 30 4264 METOA
MX M4 30 4265 METQA

I Ouc-of-Range. 
I Out-of-Range. 
I Out-of-Range. 
I Out-of-Range. 
I Out-of-Range.
I Out-of-Range.
I Out-of-Range.
I Out-of-Range. 
I Out-of-Range. 
I Out-of-Range. 
I Out-of-Range. 
I Out-of-Range. 
I Out-of-Range. 
I Out-of-Range.

KURDAT-
KUROAT-
KURDAT«
KUROAI**
KUROAT-
KURQAT»
KUROAT-
KURDAT-
KURDAT"
KURDAT>
KUROAT-
KUROAT-
KUROAT»
KUROAT«

90062514
90062515
90062516
90062517
90062518
90062613
90062614
90062615
90062616
90062617
90062616
90062715
90062716
90062717

1SCST3 FInlohes Suoceaafully 0 
>< 
aw
1 0) 
CL 
0) 
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O
O
13

sa2 
p
CD
CD
CD
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DIBECTIOH I 
(DEGREESI I 1000.00

•• CONC OF TCE

1

IN MICROGRRHS/H**3 
DISTANCE (NETERSI

V,> 03 
(Q

0) CD m
O W ^ ? W 3 o> E 
CD o r;

CO <o Ol

360.0 1 .04693c(900l2424)

10.0 I
.03S76c(90090224)

20.0 1 .039710(90120224)
30.0 1 .052350(90040924)

40.0 1 .07320 (90071524)
50.0 1 .087110(90123024)
60.0 1 .109780(90123024)
70.0 1 .115130(90123124)
80.0 1 .126170(90110824)

90.0 1 .092150(90092524)

100.0 1
.069120(90010524)

110.0 1 .063990(90011924)
120.0 1

.069400(90040724)

130.0 1 .087270(90061624)

140.0 1 .065640(901025241

150.0 1 .033900(90102924)
160.0 1 .060480(90110324)

170.0 1 .044920(90120824)

160.0 1
.059140(900403241

190.0 1 .036470(90102724)
200.0 1 .044160(900520241

210.0 1 .064810(90020324)

220.0 t
.0475Sc(90012424|

230.0 1 .087060(90120324)

240.0 1
.085490(90111224)

250.0 1
.102820(90110324)

260.0 1
.086220(90110324)

270.0 1
.172860(90101224)

280.0 1 .140840(90111424)

290.0 1
.097120)90102924)

300.0 1
.115490(90091624)

310.0 1 .120230(90102824)

320.0 1
.09233090113024)

330.0 1 .08220 0 90100424)
340.0 1

.052190(90071624)

350.0 \ .05072 (90121924)

<»• ISCST3 - VERSION 96113

•MOOBLOPTo: CONC

NIBW REMEOIATIOH SITB-SfHORT TBRM MOOEt-16 fT. STACK fIT. 4 11 INCH S *•*
• RIM3-1991MET DATA **

URBAN PLAT OrWJLT

,03/27/97 
! 14:52:02

PAfiC 20

TH£ 1ST KIGItCST 24-HR AVERAGE CONCEHTRATtON 
INCLUOINO SOURCE{SI: STACKJ f

VALUES FOR SOURCE GROUP: ALL

o
0 
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wg
sCO

<

DISCRETE CRRTCSIAN RECEPTOR POINTS 
** CONC or TCE IN MICROGRRMS/H**)

X^COORD (HI Y-COORD (HI CONC (VYHHDDHHI X-COORO (Ml Y-COORD |M| {YYMMDOHHI

-10.55
-50.55
-09.53
-09.33
-89.33
-69.33
-29.33

1.(5
1.45
1.45

1.33
1.33
1.33

41.33
01.33 

100.34 
100.34 
100.40
60.34
20.34

7.32344c 
6.14300c 
4.33764c 
4.30224c 
4.04729c 
3.16596c 
2.63S190 
1.03703c 
4.40794c 

.00000

(901021241 
(90092424} 
(900924241 
<901211241 
(901020241 
(901004241 
(900723241 
(900417241 
(900417241 
I 01

-30.55
-70.55
-89.33
-89.33
-09.33
-49.33
-9.33
1.45
1.45
1.45

1.33
1.33

21.33
61.33 

100.40 
100.34 
100.34
80.34
40.34 

1.33

7.00853c 
5.13034c 
3.090070 
3.19S03C 
2.59903c 
2.47494c 
2.24476c 
2.79302c 
6.22018c 
2.06700c

(90112924)
(90092424)
(90101224)
(900916241
(90113024)
(901004241
(900417241
(90041724)
(90041724)
(900701241

> fl>
oT m 
O W ^
^ CjJ =.

(t> o Z
3 -h >
CO Ol

TSCST3 - VERSION 96113

•HO0E1.0PTO: COWC

NIBN RQ4EOZATION SITE-SHORT TERM MODEL-16 PT. STACK HT. t 11 INCH S 
RUN3-1990KET DATA

UROAH FIAT DFAULT

THE SUMMARY OF MAXIMUM PERIOD ( 8760 l(RS| RESULTS

03/27/97 
14:52:02 
PAGE 21

*♦ CONC OF TCE

AVERAGE CONC

IN H1CROORAMS/H»*3
NCTHORK

RECEPTOR (XR< YR, ZELCV, EFLAG) OF TYPE GRID-ID

1ST HIGHEST VALUE IS 
2ND MIOHEST VALUE IS

2.10404 AT I 
1.90770 AT (

-32.14,
-46.98,

38.30,
17.10,

.00,

.00, .00) GP POLRl
.00) GP POLRl

RECEPTOR TYPES: OC - GRIDCART
CP - GRIOPOLR 
DC - DISCCART
DP - DISCPOLR I
BD • BOUNDARY

• •• ISCST3 - VERSIOM 96113 *** ♦** NIBH REMEDIATION SITE-SHORT TERM MOOEL-16 FT. STACK HT. S 11 INCH S
*♦* RUN3-1990MET DATA

•♦KODELOPTs: CONC URBAN HAT DFAULT

THE SUMMARY OF HIGHEST I-HR RESULTS

03/27/97 
14:52:02 
PAGE 22
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City of Scottsdale Contract No. 1998-006-COS-A2

13940633V6
Exhibit A 

Page 338 of 495 
Attachment 3



CO
g
CO

1 tfiC8T3 > (DATED 96il3»

I8H-PC VERSION (3.05) ISCST3R 
(C) COPYRIGHT )992-]996« TRINITY CONSULTANTS, IMC.

Run Began on 3/27/1997 m 15:13:36

•* BREEZE AIR SUITE (ISCST3) - C:\TRrMITY\SUITE\EKT2096.0AT 
** Trinity Conaultente Incorporated* Dallas* TX

CO STARTING 
CO TITLEONE 
CO TiTurrwo 
CO KODELOPT 
CO AVERTIHE 
CO POLurriD 
CO TERRKGTS 
CO RUNORNOT 
CO nNISKCO

NIBN RCMEOIATIGN SITE-SHORT TERM HOOEL-16 FT. STACK HT. & 11 INCH S
RUN3-1991MET DATA
OPAULT CONC URBAN
1 24 ANNUAL
TCE
FLAT
RUN

SO STARTING 
SO SLBVUNIT METERS

> QJ 
(Q

Q) CD m3- w S-
3 «> g; 
(Dor
3 -*' > 
r* 4^
CO <D Ol

SO LOCATION 5TACK1 POINT -4.7 12.7 0
SRCDCSCR AIR STRIPPER EXHAUST

SO SRCPARAN STACKl 1.S74 974B-02! 4.6760 299.62 16.266 0.260416
SO BUUDKGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILOtlGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILDHGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILDHGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO miXLOHGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILDHGT STACKl 7.62 7.62 7.62 7.62 7.62 4.27
SO DUILDWID STACKl 20.9 24.1 26.57 26.23 29 .03 28.95
SO BUILDHID STACKl 27.99 26.161 23.56 26.2 2i).03 29.01
SO BUILDHID STACKl 29.1 26.31 26.6<5 24.2 21..0 17.17
SO BUILDHID STACKl 20.9 24.1 26.57 26.23 29..03 28.95
SO BUILDHID STACKl 27.99 26.18 23.!18 26.2 21).03 29.01
SO BUILDHID STACKl 63.61 55.731 46.15 35.17 :13.12 17.17
SO CMISUNIT 
SO SRCOROUP 
SO FINISHED

RE STARTING

1.0Cf06 
ALL

GRAMS/SEC N1CR0GRAHS/H**3

RE
RE
RE

GRIOPOLR
GRIDPOU
GRIDPOLR

POLRl
POLRl
POLRl

STA 
ORIQ 
01 ST

0 0
50 100 150 200 250 300 400 500 600 BOO

*
RE
RE

ORIDPOLR
GRIDPOLR

POLRl
POLRl 01 ST DDIR

1000
0 10 20 30 40 90 60 70 80 90 100 110 '

RE GRIOPOLR POLRl DDIR 120 130 140 ISO 160 170 180 190 200 210
RE GRIOPOLR POLRl DOTH 220 230 240 250 260 270 280 290 300 310
RE
RE
*4

GRIDPOLR
GRIOPOLR
BOUNDARY

POLRl
POLRl

DDIR
END 320 330 340 350

o
•<o
U)
n
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O
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CO
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&

> QJ

0) CD m 

3 o g:
CD o r;
3 -h >

RC DISCCART -18.55 1.33
R£ DISCCART -38.55 1.33
RE DISCCART -58.35 1.33
RE DISCCART -78.55 1.33
RE DISCCART -89.33 1.33
RE DISCCART -89.33 21.33
RE DISCCART -89.33 41.33
RE DISCCART -89.33 61.33
RE DISCCART -89.33 61.33
RE DISCCART -09.33 100.4
RE DISCCART -69.33 100.34
RS DISCCART -49.33 100.34
RE DISCCART -29.53 100.34
RE 01SCC»RT -9.33 100.34
RE DISCCART 1.45 100.4
RE DISCCART 1.43 1BO.34
RE DISCCART 1.45 60.34
RE DISCCART 1.45 40.34
RE DISCCART 1.45 20.34
RE DISCCART 1.45 1.33
RE FINISHED

HE STARTING
ME INPUT riL CjVTRIWmVSUI'
HE ANEMHGHT 10.0 1METERS
HE 8URF0ATA 23183 1991
ME UAIROATA 23160 1991
HE STARTEHD 91 01 01 1
ME nnisHEo
OU STARTING
OU RCCTABLE 1 FIRST
OU RECTABLE AtLAVE FIRST
OU FINISHED

91 12 31 24

*•* SETUP rinlshes Successfully *** 

*• ISCST3 - VF.RSI0N 96113 •* 

**MOOELOPTbj COMC

*** NIBH REMEDIATION SITE-SHORT TERM MOI£L-l6 FT. STACK HT. fc LI INCH S 
•** RUN3-1991NET DATA

URBAN FXAT DFAULT

MODEL SETUP OPTIONS SUW1ARY *♦*

03/27/91 . 16:13:36 
PACE 1

**Interrardiate Terrain Precoasing is Selected

••Model Is Setup For Calculation of Average concentration Values. 
— SCAVEHGlNTt/OEPOSITlON LOGIC --

s
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COCO
O)

I

> 0)
CQ

0) (D m

3 -g; 
CD o r;3 -h >
CO <o

••Model Uses MO DRY DEPIETION. DOPLETE = T 
••Model Uses NO NET DEPLCTIOH. MOPLETC - F 
••MO MET SCAVENOIMO Oats Provided.
••Model Does NOT Use GRIDDED TERRAIN Dele for Depletion Celculetlona 
••Model Ueee UftSAN Dlepejrelon.

•*Hodol Uses Regulatory OSETUILT Options:
1. rinal Rluree Rise.
2. Stack-tip Downwash.
3. Duoyaney-lnduecd OLspecsions
4. Use CalBS Proeosslng Routine.
5. Not Use Hissing Oats Processing Routine.
6. Default Hind Profile Exponents.
7. Default Vertical Potential Tenperature Gradients.
B. "Upper Qound" Values for Supersquat Buildings.
9. No Exponential Decay for URBAH/Non-S02

••Model Assunee Reeeptore on FLAT Terrain.

••Model Assumes No FLAGPOLE Receptor Heights.

•*>todol Calculates 2 Short Term Averagels) oft 
and Calculates ANNUAL Averages

1-HR 24-HR

••This Run Includes: 1 8oucce(e); 1 Source Grouplsl; and 416 Recoptortsl

••The Hodol Assumes A Pollutant Type of: TCE

••Model Sot To Continue RUNnlng After the Setup Testing.

••Output Options Selected:
Model Outputs Tables of ANNUAL Averages by Receptor
Model Outputs Tables of Highest Short Term Values by Receptor (flfiCTABLE Keyword)

••NOTE: The roUowlnq Flags May Appear Following CONC Values: c for Calm Hours
for Hissing Hours

**Hlae. Inputs: Anem. Hgt. (a) - 10.00 :
Emission Units • GRAHS/5CC 
Output Units a HICR00RAMS/H**3

•Input Runstroam File: C:\TRINm\SUITe\CM72096.DAT

Decay Coof. »

b for Doth Calm and Hissing Hours

.0000 I Rot. Anglo - .0
; Emission Rate Unit Factor » .lOOOOEfO?

J ••Output Print File: C:\TRINITY\SUITE\EH72096.LET1

rSCSF3 - VERSION 96113 **•

••MODCLOPTa: CONC

*** N18H REMEDIATION SITE-SHORT TERM MODBL-16 FT. STACK NT. S 11 INCH S •*• 
•*• RUN3-1991MCT DATA «**

URBAN FLAT DFAULT

03/27/97 
15:13:36 
PACE 2
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gto

POINT SOURCe DATA

HUMBER CMISSIOH RATE BASE STACK STACK STACK STACK BUILDING eHlSSlON RATE
SOURCE PART. lUSER UNITS) X Y ELEV. HEIGHT TEHP. EXIT VEL. OIANETCR EXISTS SCALAR VARY

ID CATS. (HBTEftS) <KCTERS| (KETERSl (METERS) (DEG.IC) (M/SCC) (HCTERS) BY

STACKl 0 .IS750E-01

* ISCST3 - VERSION 96113 ***

•MODELOPTs; COMC

12.1 4.68 299.62 16.29 .26

NIBN REMEDIATION SITE-SHORT TERM «O0EL-ie FT. STACK NT. & 11 INCH S 
RUN3-19SIMET DATA

URBAN FLAT DPAULT

03/21/97 
15:13:36 
PAGE 3

> Q)j^CQ
0) CD

3
CD O 3

§
g:
>

GROUP ID

ALL STACKl .

ISCST3 - VERSION 96113

••HOOEI.OPTB: COMC

SOURCE ID: STACKl

*** SOURCE 109 OEFINING SOURCE GROUPS 
SOURCE IDs

** NIBM REMEDIATION SITE-SHORT TERM MODCL-16 FT. STACK HT. t 11 INCH 3 **» 
**• RUN3-1991MET DATA

URBAN FIAT DFAULT

DIRECTIOM SPECIFIC BUILDING DIMENSIONS

1SCST3 - VERSION 96113

•♦MOOElOPTa: COWC

*•« H16N REMEDIATION SITE-.SHORT TERM KOOEL-16 FT. STACK HT. & 11 INCH S 
RUN3-1991MET DATA

03/27/97 
15:13:36 
PAGE A

irv BH BN «AK irv BH BW HWC rrv SR BW WAIC rrv BH BM HAK irv B)l 6H HAK rrv BH 6U
1 4.3* 20.9* 0 2 *.3, 24.1* 0 3 -!-3, j«.«, 0 4 4.3* 28.2* 0 s 4.3* 29.0, 0 6 4.3, 26.9,
7 4.3* 28.0* 0 8 *.3, 26.2* 0 9 4.3, 23.6, 0 10 4.3* 26.2* 0 n 4.3* 26.0, 0 12 4.3, 29.0,

13 4.3r 29.1, 0 U t.3. 26.3* 0 15 4.3, 26.1, 0 16 4.3* 24.2, 0 n 4.3* 21.0, 0 10 ^3* 11.2,
19 4.3* 20.9* 0 20 i.3, 24.1* 0 21 4.3, 28.6, 0 22 4.3, 26.2, 0. 23 4.3* 29.0* 0 24 1.3, 28.?;
25 4.3r 28.0, 0 26 *.3, 26.2* 0 27 4.3, 23.6, 0 26 4.3* 26.2, 0 29 4.3* 26.0, 0 30 4.3, 29.0,
31 7.6, 63.6, 0 32 1.6, 55.7, 0 33 T-6, 46.1, 0 34 7.6* 35.2* 0 35 7.6* 23.1, 0 36 4.3, 17.2,

MAX
0
0
0
0
0
0

URCAN FLAT DFAULT

*•* GRIOOED RECEPTOR NETWORK SUMMARY

03/27/97 
15:13:36 
PAGE S
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••• NETWORK ID: POLRl

I
NCTNORK TYPE: GRIOPOLA

ORIGIN rOR POUU) NETWORK *•* 
.00 ; Y-CRIG - .00 (METERS)

50.0,
1000.0,

100.0,

OTOTANCE RANGES OF NETWORK (METERS)

ISO.O, 200.0, 250.0, 500.0, 400.0, 500.0, eoo.o, 800.0,

360.0,
100.0, 
200.0, 
300.0,

10.0,
110.0,
210.0,
310.0,

20.0,
120.0,
220.0,
320.0,

OIRECTION RAOIALS OF KGIWOftX *** (DEGREES)

30.0,
130.0,
230.0,
330.0,

40.0,
140.0,
240.0,
340.0,

50.0,
150.0,
250.0,
360.0,

60.0,
160.0,
260.0,

70.0,
170.0,
270.0,

80.0, 
180.0, 
280.0,

90.0,
190.0,
290.0,

> Q) JtCQ
Q) CD m

3 w g: 
(Do::"
3 -h >
03 COat

ISCST3 - VERSION 96113

•MOOELOPTo: CONC

*** HIBH REMEDIATION SITE-SHORT TERM MODEL-16 FT. STACK HT. 4 
•** RUN3-1991MET DATA

URBAN rUAT

*♦* DISCRETE CARTESIAN RECEPTORS ♦♦ 
(X-COORD, Y-COORO, 2ELEV, ZFLAC) 

(METERS)

INCH S •****•
03/27/97 

15:13:36 
PAGE 6

-10.5, i.j. .0, .0); ) -38.5, 1.3, .0, .0);
-58.5, i.j. .0, .0); ) -70.6, 1.3, .0, .0);
-89.3, 1.3, .0, .On 1 -89.3, 21.3, .0, .0);
-09.3, .1.3, .0, .0); 1 -89.3. 61.3, .0, .0)^
-89.3, 01.3, .0, .0); 1 -89.3, 100.4, .0, .0);
-69.3, 100,3, .0. • 0); 1 -49.3, 100.3, .0, .0);
-29.3, 100.3, .0, .0); ( -8.3, 100.3, .0, .0);

1*4, 100.., .0, .0), ( 1.4, 80.3, .0, .0);
1.4, 60.3, .0, .0); 1 1.4, 40.3, .0, .0)1
1.4, 20.3, .0, •0), 1 1.4, 1.3, .0, .0);

) - VERSION 06113 • •• NIBM REMEDIATION SITE- SHORT TERN HOOEL-16 FT. STUCK irr. 4 11 INCH
RUN3-1991MET DATA

rra: CONC URBAN FLAT DFAULT

03/27/97 
15:13:36 
PACE .7

SOURCE-RECEPTOR COMBINATIONS FOR WHICH CALCULATIONS MAY NOT BE PERFORMED 
LESS THAN 1.0 METER OR 3*2L8 IN DISTANCE, OR WITHIN OPEN PIT SOURCE

SOURCE
TO - - RECEPTOR LOCATION - - 

XR (METERS) YB (METERS)
DISTANCE
(METERS)

0 
'< 
aCO

1 0) 
Q. 
0) 
5-
O
o3
S
a
zo
CD
CD
00
6
5
6 
oCO



COs
a>

STACKl 20.3 9.B1

•• ISCST3 - VERSION 96113

••MOOEtOPTa: CONC

•** NIBW REMEDIATION SITE-SHORT TERM HOOEL-16 FT. STACK IIT. 6 11 INCH S 
*** AW3-l991MEr DATA

URBAN FLAT DPAULT

03/27/97 
15:13:36 

' PAGE 8

METEOROLOGICAL DAYS SELECTED FOR PROCESSING 
flaYES; O-NO)

> 0)
Q) CD m

si:^ g:

a>
cn

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 I 1 1 1 1 1
1 1 1 1 1 1 I i 1 X 1 1 1 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 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 I 1 1 1 1 1 1 1 L 1 L
1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
J

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1 1 1 1

1 
1 
t 
1 
1 
1

1 I 1

1 1 
1 1 
1 1 
1 1 
1 1 
1 I

1 t 
1 I

I I 1 
1 I 1 
1 I 1 
1 1 1 
1 I 1 
1 1 1 
1 1 1

o3"
3
CD3

MCTCOROLOOICAL DATA PROCESSED BETWEEN START DATE:
AND END DATS:

91 1 I 1

1 1

91 12 31 24

MOTE: METEOROLOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON WItAT IS INCLUDED IN THE DATA FILE.

•** UPPER BOUND OF FIRST THROUGH HITH WIND SPEED CATEGORIES ••• IMETCRS/8ECI

1.54, 3.09, 5.14, 8.23, 10.80,

NINO pfioriLE exponents ***

STABILITY
CATEGORY

A
B
C
D
C
F

.IS000E400 

.1SO00E4OO 

.20000C*00 

.25000E«00 

.30000E400 

.30000E400

.1SO0OE4OO

.ISOOOCtOO

.20000EfOO

.25000£«00

.3000QEt00

.30OOCCf0O

NINO SPEED CATEGORY 3
.I5000E400 
.1SOO0C4O0 
.20000E400 
.25000E«00 
.30000C«00 
.30000C«00

.15000E400 

.)5oooe*oo.20000C«00

.25000E*00

.30000E*00

.30000C«00

.15000E100

.15000E400

.20000E»00

.2SO0OC»OO

.30000E«00

.300D0E«O0

.15000E»00

.1SOOOE«00

.20000E400

.25000B*00

.30000E«00

.30000F.*00

VERTICAL POTENTIAL TEMPERATURE GRADIENTS 
(DEGREES KELVIN PER METER)

WIND SPEED category

S

Crt0

atoQ.
01 
(D
O
O3
sa
zp
CD
CD
C»
6
§6o
w
>
ro



oCa}
CO

CATEGORY 
A 
B 
C 
D 
£ 
r

•• 1SCST3 - VERSION 96113 ***

••HOOSLOPTs: COWC

.oooooc«oo.00O00E«O0

.OOOOOS+00

.OOOOOC400

.20000C-01

.350006-01

.000O0E4O0

.000006400

.000006400

.000006400

.200006-01

.350006-01

3
.000006400 
.000006400 
.000006400 
.000006400 
.200006-01 
.350006-01

.OOOOOE400 

.000006400 

.000006400 

.000006400 

.200006-01 

.350006-01

.000006400

.000006400

.000006400

.000006400

.200006*01

.350006-01

.000006400 

.000006400 

.000006400 

.000006400 

.200006-01 

.350006-01

*4* NIBN ACNEDIATION 81T6-SIIORr TERM KODEL-16 FT. STACK HT. i 11 INCH S *** 
*4* RUN3-1091MBT DATA ***

URBAN fLAT OPAULT

03/27/97 
15:13:36 
PAGE 9

4*4 THE nRST 24 HOURS 06 NBT60R0L0CICAL DATA

rilX: C:\TRINITY\SUITE\HE7NPHXTU891.81N 
SURFACE STATION NO.: 29103

NAME: VmKKOMH 
YEAR: 1991

PORMAT: UNFXIRM
UPPER AIR STATION NO. : 23160

MJW6: UNKMCMN 
YGAR: 1991

YEAR MONTH DAY HOUR
ncH

VECTOR
SPEED
<M/9)

TEMP
(K)

STAB
CLASS MIXING HEIGHT (HI 

RURAL URBAN
USTAR
(H/S) H-0 LENGTH (M) E-0 IPCODE PRATE 

(HI (na/HRI

J> Q) CQ 
Q) CD 

CO
3 oi 
CD o >

51.0 1.00 282.6 7 1455.6 121.0 .0000 .0 .0000 0 .00
50.0 2.06 281.5 6 1438.6 121.0 .0000 .0 .0000 0 .00
64.0 1.00 280.9 7 1421.7 121.0 .0000 .0 .0000 0 .00
63.0 1.00 280.4 7 1404.7 121.0 .0000 .0 .0000 0 .00
63.0 1.00 279.3 7 1387.7 121.0 .0000 .0 .0000 0 .00
62.0 1.00 279.3 7 1370.8 121.0 .0000 .0 .0000 0 .00

295.0 1.54 279.8 6 1353.8 121.0 .0000 .0 .0000 0 .00
283.0 3.09 281.5 5 74.7 188.4 .0000 .0 .0000 0 .00
21T.0 2.06 282.0 4 268.1 362.9 .0000 .0 .0000 0 .00
91.0 2.06 283.2 4 461.5 537.3 .0000 .0 .0000 0 .00

124.0 1.54 286.5 3 654.9 711.7 .0000 .0 .0000 0 .00
46.0 2.06 288.2 4 848.2 886.1 .0000 .0 .0000 0 .00
73.0 1.54 288.7 3 1041.6 1060.6 .0000 .0 .0000 0 .00

339.0 1.54 290.4 2 1235.0 1235.0 .0000 .0 .0000 0 .00
242.0 3.60 293.2 3 1235.0 1235.0 .0000 .0 .0000 0 .00
254.0 2.57 293.2 4 1235.0 1235.0 .0000 .0 .0000 0 .00
281.0 2.06 293.2 4 1235.0 1235.0 .0000 .0 .0000 0 .00
271.0 l.OO 290.4 5 1240.6 1134.8 .0000 .0 .0000 , 0 .00
74.0 2.06 288.7 6 1250.3 957.5 .0000 .0 .0000 ! 0 .00
67.0 1.00 287.0 7 1260.4 780.^ .0000 .0 .0000 0 .00

270.0 1.54 285.4 7 1270.4 602.9 .0000 .0000 0 .00
342.0 2.57 284.6 6 1280.3 425.6 .0000 .0 .0000 0 .00
340.0 1.00 263.7 6 1290.2 248.3 .0000 .0 .0000 0 .00
70.0 1.54 283.2 6 1300.1 71.0 .0000 .0 .0000 0 .00

0

a</)
1CO
Q.
0)
CD-

O
O
3

sa
zo
CO
CO
CO
CD
O
C3>

6
oCO



gOi
W%

STABILITY CLASS 1-A, 2-B, 3-C, 4-0, 5-E AMD $«r.
FLOM VECTOR IS DIRECTION TOWARD WHICH HIND IS BLOHINO.

•* HOTRS

• ISCST3 - VERSION 96U3

•MOOELOt>Te: COMC

HIBH RBNCDIATION SITC-SHORT TERM KODEL-16 FT. STACK NT. i II INCH 5 
•** RUN3-1991HBT DATA ♦*

URBAN FLAT DFAULT

**• THE ANNUAL ( 8760 HRS1 AVCRAQE CONCCNTRATION VALUES FOR SOURCE GROUP: ALL
IHCLUOlNO SOURCE(SI: STACK! «

03/27/97 
. 15tl3:36 

PAGE 10

NETWORK 10: POLRl 
•* COMC or TCE

DIRECTION

i HCTHORK TYPE: CRIDPOLR *** 
IN HfCROGRAKS/H**3 

DISTANCE (METERS)
(DEGREES) 1 50.00 100.00 150.00 200.00 250.00 300.00 400.00 500.00 600.00

J> QJCQ 360.00 1 .47663 .16356 .06366 .05102 .03424 .02451 .01432 .00941 .00668
03 CD m 10.00 1 .42781 .14096 .07406 .04650 .03148 .02266 .01334 .00660 .00627
O rj X 20.00 ! .51426 .16776 .00822 .05446 .03668 .02626 .01532 .01005 .00711y- S 30.00 / .71719 .25010 .13661 .08439 .05696 .04093 .02409 .01593 .01138
q CT 40.00 1 1.05150 .42153 .22621 .14002 .09459 .06799 .04003 .02649 .01694

SO.00 I 1.34015 .60753 .33659 .21228 .14542 .10561 .06307 .04214 .03032CD o ^ 60.00 1 1.43462 .69327 .39504 .25443 .17670 .12973 .07870 .05914 .03653
3 -h ^ 70.00 1 1.36398 .69570 .39542 .25376 .17626 .12960 .07802 .05332 .03671

SO.00 1 1.20673 .66380 .30380 .24675 .17127 .12579 .07639 .05162 .03744
90.00 1 .97744 .55747 .33366 .21683 .15383 .11396 .07001 .04767 .03477VI

lOO.OQ 1 .00844 .44969 .26666 .17615 .12363 .09173 .05630 .03829 .02768
110.00 ) .66647 .37498 .22709 .15002 .10560 .07053 .04830 .03267 .0239$
120.00 1 .53486 .29672 .10102 .12047 .06539 .06361 .03930 .02662 .01956
130.00 1 .40839 .22904 .14158 .09443 .06702 .04996 .03090 .02110 .01540
140.00 1 .26992 .16022 .09866 .06589 .04681 .034 92 .02161 .01476 .01077
ISO.00 1 .20477 .10651 .06459 .04277 .03021 .02243 .01376 .00932 .00676

160.00 1 .16519 .00753 .05449 .03664 .02612 .01952 .01208 .00625 .00601

170.00 t .15727 .06544 .05363 .03630 .02600 .01947 .01209 .00626 .00602
ISO.00 { .16415 .09594 .06299 .04373 .03162 .02410 .01521 .01056 .00775

190.00 t .17763 .10005 .07059 .04854 .03501 r0263S .01647 .0113^ .00630
200.00 t .17644 .10978 .07164 .04926 .03552 .02672 .01670 .01147 .00641

210.00 ) .17974 .11970 .07957 .05552 .04038 .03054 .01921 .01324 .00973

220.00 ) .20041 .13765 .09097 .06350 .04633 .03510 .02210 .01524 .01120
230.00 1 .24732 .17163 .11381 .07934 .05767 .04357 .02731 .01677 .01376
240.00 1 .32570 .22436 .14593 .10078 .07307 .05519 .03464 .02382 .01745

2SO.OO 1 .47188 .36164 .23996 .16620 .12070 .09120 .03744 .03962 .02913

260.00 1 .76999 .S9242 .36663 .24616 .17575 .13160 .08185 .05605 .04099
270.00 ) 1.26399 .67379 .53161 .35251 .24966 .18589 .11485 .07841 .05729

280.00 1 1.79236 1.09654 .60670 .38359 .26428 .19316 .21652 .07632 .05656

290.00 1 2.03764 1.07347 .59545 .38077 .26464 .19484 .11052 .06014 .05818

300.00 1 1.96373 1.01009 .55366 .34990 .24059 .17525 .10498 .07023 .05057

310.00 r 1.90926 .88692 .47169 .20970 .19524 .14040 .08294 .05512 .03956

aCO
0

1Q.
0)
CD
O
O

amazp
CD
CD

9°CD
oCD

6
oCD
>M



320.00 I
330.00 I
340.00 t
350.00 I

2.23040
1.50122

.96109

.67812

.72143

.45326

.31489

.23501

.34519

.21598

.15359

.11597

.20102

.12576

.09020

.06890

.13135 

.08226 

.05917 

.04561

.09260

.05005

.04101

.03238

.05337 

.03351 

.02413 

.01800

.03492

.02194

.01570

.01234

.02477 

.01556 

.01110 

.00876

ISCST3 - VERSION 96113

♦•KOOELOPTs: CONC

** NIBN RCHCDIATION SITE-SHORT TERM MODEL-U FT. STACK HT. 6 11 INCH S 
*** RUH3-1991HET DATA **

URBAN riAT OFAULT

> Q)
Acq 
0) 0O
3"
3
0
3

CO

o-4>

cn

&

i

OIRECTION

THE ANNUAL ( 8760 HRS> AVERAGE COWCCNTRATION
INCLUDING SOURCE!SI: STACKl ,

VAtAlES FOR SOURCE CROUP: ALL

03/27/97 
15:13:36 
PACE 11

*•* NETMORK ID: POLRl 
•* CONC or T<X

IGREES) 1 800.00 1000.00

360.00 1 .00390 .00257
10.00 ) .00368 .00245
20.00 1 .00414 .00273
30.00 1 .0067) .00451
40.00 t .01122 .00752
50.00 1 .01812 .01222
60.00 1 .0232$ .01579
70.00 1 .02339 .01587
60.00 1 .02259 .01531
90.00 1 .02115 .01442

100.00 1 .01689 .01147
110.00 1 .01453 .00986
120.00 1 .01180 .00007
130.00 1 .00936 .00637
140.00 1 .00654 .00444
ISO.00 1 .00406 .00273
160.00 i .00365 .00247
170.00 1 .00365 .00247
180.00 1 .00470 .00329
190.00 t .00507 .00347
200.00 1 .00514 .00351
210.00 1 .00590 .00410
220.00 1 .00686 .00469
230.00 1 .00841 .00574
240.00 1 .01064 .00724
250.00 t .01788 .01226
260.00 1 .02497 .01702
270.00 1 .03496 .02392
260.00 1 .09395 .02292
290.00 1 .03520 .02395
300.00 1 .03023 .02036

; NETNORK TYPE: ORIOPOLR 
IN MtCROGRAMS/M*'3 

DISTANCE IKCTERSl

O
'<

cno
S:O)
Q.
0)
CD
O
O
3-
£
a2
O

CO
CD
00
<b
§
O
ocni>N3



o>CO
%

31D.00 \ .01590
320.00 1 . .0X450 .00963
330.00 1 .00912 .00606
340.00 1 .00652 .00432
3S0.00 f .00513 .00341

> 0) 
S(Q 
Q} (D
^ W
3 ^
3 ^ >
“S

*♦* ISCST3 - VERSION 96113 *** NIBN REHSOIATIOM SITE-SHORT TERM MODEL-16 FT. STACK HT . 4 11 INCH 9 •** 03/27/97
RUN3-1991HET DATA • •» 15:13:36

PAGE 12
**MOOELOPTa: COMC URBAN FLAT DFAOLT

**• THB ANNUAL ( 0260 tIRSI AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL *•*
INCLUDING SOURCEIS)! STACKl ,

DISCRETE CARTESIAN RECEPTOR POINTS •••

♦* COKC OF TCE IN MICR0GflAMS/H»*3 **
X-COOHO IHI Y-COORO IM| CONC X-COORO IM) y-COORO <M) CONC

-19.55 1.33 .54244 -30,55 1.33 1.3210$
-50.55 1.33 1.30079 -78.55 1.33 1.12579
-09.33 1.33 1.00609 -69.33 21.33 1.22675
-B9.33 41.33 1.09163 •09.33 61.33 .02945
-09,33 91.33 .654 32 -09.33 100.40 .45034
-69.33 100.34 .39225 -49.33 100.34 .32511
-29.33 100.34 .25904 -9.33 100.34 .19576

1.45 100.40 .15969 1.45 00.34 .22503
1.45 60.34 .34919 1.45 40.34 .50309
1.45 20.34 .00000 1.45 1.33 .27332

ISCST3 - VERSION 96U3 *«* NIBN REMEDIATION SITE-SHCWT TERM MODEL-16 FT. STACK HT. 4 11 INCH S 03/27/97
*•<► RUN3-199JMET DATA 15:13:36

PAGE 13
••HOOELOPTa: CONC URBAN FLAT DFAULT

*«* Tits 18T UlOHEST 1-1HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP; ALL
INCLUDINO SOURCE(S): 

HETUORK ID: POlJll 
*• COKC OF *fCE

DIRECTION (

STACKl ,

; NETTigORK TYPE: CRIDPOLR *1* 
IH MICROCRAHS/M**3 

DISTANCE IMETBRS)
»EES| ( 50. 00 100. 00 150.00 200. 00 250.00

360.0 1 24.36501 (910I0812I 13.56083 1910016231 9.64676 (910221201 7.60929 <910922221 5.04002 (91092222)
10.0 1 23.40727 <911111091 13.36495 191102120) 9.90537 (910904031 7,05606 <91090403) 5.90691 (91090403)
20.0 1 23.22637 <91120216) 14.24456 191042102) 9.76329 (910516221 7.63569 <91040906) 5.73412 (91040906)
30.0 f 22.60644 <91111917) 13.56900 <91092304) 9.97240 (91053224) 7.64432 <910522241 5.01977 (91102504)
40.0 1 22.49002 <91031613) 13.65091 (91000006) 9.92671 (91040903) 7.64967 (91040903) 5.74691 (91072323)

I
O)
o
§:
tnQ.
0)
(D
O
o3
5
aZ
p
<oCD
00
O
O
CD

6 
O 
CO

>N)



> 03?SCQ 
03 (DO
:d-
3
CD
3

m
to cr
a;&
cn

50.0 I
60.0 I
70.0 I
80.0 I
90.0 t

100.0 I
110.0 I
120.0 i
130.0 1 
HO.O I
150.0 I
160.0 I
170.0 I
180.0 I 
L90.0 I
200.0 I
210.0 I
220.0 I
230.0 I
240.0 I
230.0 I
260.0 I
270.0 f
280.0 t
290.0 \
300.0 I
310.0 t
320.0 t
330.0 I
340.0 I
350.0 I

21.59016 
21.13282 
19.94218 
19.46526 
19.25361 
18.70075 
18.62768 
18.04079 
18.18354 
17.41787 
17.13722 
15.93722 
16.92985 
17.52737 
18.39828 
17.37008 
18.36891 
18.75547 
19.65215 
19.84224 
20.57755 
20.87354 
21.66319 
22.64416 
23.17076 
23.85693 
32.04039 
51.97174 
52.83679 
51.10080 
51.50507

<910325101
<910106111
<910104071
<910216151
(910222171
(91102318)
<910411061
(910724021
(910421211
<910302091
(910607191
(910905191
(910116021
<911129181
<911030181
(910707191
<911029181
1910720091
191010109)
(91091007)
(91010409)
<911021071
<910101161
<910185091
(91121010)1910312081
(910211061
(91103019)
(91020105)
(91010122)
(91062724)

13.33758 
13.02201 
12.75560 
12.41139 
L2.24838 
12.08138 
11.91345 
11.74279 
11.66165 
11.65218 
11.26524 
10.55284 
11.40424 
11.63938 
11.68351 
11.75371 
11.83782 
11.75531 
12.29707 
12.41943 
12.65405 
12.93187 
13.36974 
13.76628 
13.91405 
14.31623 
23.81236 
24.30284 
24.45911 
23.33122 
24.33726

(91042421)
(91040721)
(910409011
(91051723)
(91040320)
(91051121)
(91020419)
(91060923)
(910904201
(910915021
(91072003)
(91090519)
(91061122)
(91060603)
(91090406)
(91052401)
191072005)
(91111002)
(91121619)
(91083102)
(91082802)
(91041603)
(91062805)
(91060207)
(91100402)
(91040507)
(91093007)
(91021023)
(91121622)
191100205)
(91081622)

9.88954
9.74602
9.61168
9.43517
9.37504
9.22925
9.27311
9.08126
9.06561
0.83946
9.05000
9.00618
9.92948
9.09931
9.04517
9.05907
9.28593
9.00127
9.38476
9.46673
9.42711
9.60704
9.87511
9.95970
9.95726

10.09683
15.11415
15.25247
14.72492
15.14841
13.70620

(91120922) 
(91102423) 
(91061505) 
(91042401) 
(91110319) 
(910602211 
(910204 20) (91060101) 
(91061720) 
191022619) 
(91111118) 
(91061003) 
(91060901) 
(91042123) 
(91012104) 
(910214221 
(91013119) 
(91032922) 
(91062301) 
(91021604) 
(91050506) 
(91080503) 
(91021222) 
(91060205) 
(91091401) 
(91051OOS) 
(91111224) 
(91051923) 
(91021602) 
(91071622) 
191111622)

7.55136
7.43886
7.21912
7.26254
7.14474
6.91533
6.90167
6.90976
6.86808
6.56SS4
6.01813
6.60598
6.77518
6.83025
6.807SS
6.94314
6.91933
6.91504
7.11764
7.27725
7.33672
7.40900
7.57213
7.64383
7.72682
7.79780
9.96071
9.97219
9.71823
9.92101
9.29348

(91042223)
(91051223)
(9106150SI
(91042401)
(911103191
(91083107)
(91062621)
(91063022)
(91061720)
(91022619)
(91111118)
(91061003)
(91060901)
(91070605)
191060501)
(91021422)
(91081121)
(91071303)
(91091805)
(91042504)
(91082503)
(91042304)
(91042104)
(91043001)
(91092905)
(91031023)
(911112241
(91071305)
(91021602)
(91071622)
(91111622)

ISCST3 - VERSION 96113 •** •* NIBH REMEDIATION SITE-SHORT TERM MOOEL-16 FT. STACK HT. 4 II INCH S
RUM3-1991MBT DATA *•

•*MOOELOPTai COWC URBAN FLAT DfAULT

THE 18T HIGHEST 1-KR AVERAGE CONCENTRATION VALUES FOR SOURCE OROUF: ALL

DIRECTION ( 
(OCGRBCSI ( 300.00

NETNORK ID: POLRl 
•* CONC OF TCE

400.00

; NETWORK TYPE: ORIDPOLR 
IN )41CROG(W4S/M*«3

DISTANCE (METERS) 500.00

5.69465
5.61090
5.45513
5.47059
5.31903
5.31631
5.29151
5.24674
5.19162
4.91497
5.16237
5.I6S40
5.15141
5.18722
5.19619
5.26633
5.28839
5.32024.
5.40767
5.48608
5.56705
5.63794
5.71003
5.75041
5.80549
5.89353
6.90911
6.94686
6.77782
6.66934
6.55144

<91041823|
(91081823)
(91101006)
(91071706)
(91110319)
(91083107)
(91051524)
(91063022)
(91061720)
(91022619)
(91111116)
(91061003)
(91060901)
(91070605)
(91060501)
(91021422)
(91061121)
(91071303)
(91091805)
(91101306)
(91110803)
(91042304)
(91022423)
(91072B04)
(91062704)
(91031023)
(91111224)
191071305)
191021602)
(91071622)
(91112206)

03/27/97 
15:13:36 
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800.00

360.0 I
10.0 I
20.0 I
30.0 I

4.51552 (91092222) 
4.52085 191090403) 
4.37615 (91040906) 
4.48658 (91102504)

2.90343 (91092222) 
2.67082 (91090403) 
2.62144 (91063124) 
2.87155 (91102504)

2.03598 (91092222) 
1.99553 (91090403) 
1.99799 (91083124) 
2.00233 (91102504)

1.52107 191092222) 
1.46084 (91090403) 
1.49943 (91083124) 
1.48813 (91102504)

.96424 (91052421) 

.93003 191042601) 

.95521 (91083124) 
1.04665 (92102714)
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40.0 I
50.0 I
60.0 I
70.0 I
eo.o I
90.0 I

100.0 I
110.0 I
120.0 I
130.0 1
140.0 I
tso.o I
160.0 I
170.0 I
180.0 I
190.0 I
200.0 f
210.0 I
220.0 t
230.0 I240.0 
250. 
260.
270.0 (
280.0 I
290.0 I
300.0 t
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I

.0 ! 

.0 I

4.44097
4.94733
4.32422
4.26897
4.22424
4.08136
4.14820
4.11571
4.07250
4.02364
3.78733
4.01445
4.02424
4.01721
4.03850
4.0S444
4.08485
4.11497
4.15033
4.19414
4.23390
4.29195
4.33979
4.38323
4.40358
4.48032
4.52275
5.08605
5.10887
4.99297
5.06111
4.90102

191030321)
191010101)
191081823)
191101006)
(91071706)
(91062001)
(91083107)
191051524)
191063022)
191061720)
191022619)
191111118)
191061003)
191060901)
(91070605)
(91060501)
(91021422)
(91061121)
(91071303)
(91040223)
(91101306)
(91110803)
(91042304)
(91022423)
(91072804)
(91062704)
(91031023)
(9102120S)
(91071305)
(91021602)
(91071622)
(91112206)

2.85584
3.61323
2.80700
2.77990
2.72947
2.70522
2.70341
2.68461
2.67086
2.62917
2,53753
2.62866
2.64222
2.64001
2.64570
2.66000
2.65423
2.67880
2.7049B
2.73354
2.75490
2.78014
2.80551
2.82992
2.63834
2.86804
2.89416
3.12036
3.12393
3.06256
3.09407
3.05229

191030321)
191010101)
(910423231
(91101006)
(91121007)
(91062001)
(91083107)
(91022421)
(91101918)
(91051501)
C91013022)
(91111118)
(91061003)
(91060901)
(91070605)
(91060501)
(91021422)
(91081121)
(91071303)
(91040223)
(91061202)
(91092902)
(91083105)
(91070306)
(91021321)
(91082704)
(91061605)
(91021205)
(91071305)
(91021602)
(91071622)
(91112206)

2.00407 
2.70025 
1.97271 
1.95771 
1.94080 
1.92932 
1.92M1 
1.91205 
1.90151 
1.87952 
1.62724 
1.87056 
1.88386 
1.88303 
1.68224 
1.89274 
1.87711 
1.89237 
1.92073 
1.92872 
1.94285 
1.95796 
1.97204 
1.98446 
2.00437 
2.01776 
2.03030 
2.13721 
2.13663 
2.09966 
2.11721 
2.10778

(91120921)
(91010)01)
191042323)
(91101006)
(91051724)
(91062001)
(91051504)
(91022421)
(91101918)
(91051501)
(91013022)
(91111116)
(91061003)
(91060901)
(9I07060S)
(91060501)
(91051505)
(91061121)
(91041821)
(91040223)
(91061202)
(91092902)
(91083105)
(91070306)
(91021321)
(91090802)
191061605)
(91021205)
(91071305)
(91021602)
(91071622)
(91112206)

1.50241 
2.09234 
1.47300 
1.47286 
1.46423 
1.45632 
1.45023 
1.44318 
1.43538 
1.42350 
1.38930 
1.41277 
1.42496 
1.42461 
1.42371 
1.42672 
1.42292 
1.42156 
1,44994 
1.45011 
1.46548 
1.4700S 
1.4726S 
1.47967 
1.50257 
1.50977 
1.51616 
1.57459 
1.S7S80 
1.54665 
1.SS965 
1.56108

(91120921)
(91010101)
(91042323)
(91073021)
(91051724)
(91C6200U
(91051504)
(91022421)
(91101916)
(91051SCU
(91013022)
(91111118)
(91061003)
191060901)
)91093022j
(9106050U
(9I0S1509)
(91101824)
(91041621)
(91110501)
(91111321)
(91013118)
(91083105)
(91070306)
(9I02132U
(91090802)
(91061605)
(91021205)
(91100803)
(91021602)
(91071622)
(91112206)

1SCST3 - VERSION 96113 *•* ** NIBN REHCDIATION SITC-SIIORT TBRM HO0CL>16 FT. STACK Ht. 4 11 INCH 8 
•** R18I3>1991MCT DATA

<MOOBLOPTs: CCNC imnAN FLAT DFAULT

«*• THE 1ST HIGHEST 1-HR AVERAGE OOHCCNTRATCON VALUES TOR SOURCE OROUP: ALL
INCLUDING SOURCE(S): STACK! , *

NETWORK 10; POUU i NETWORK TYPE: GRIOPOLB

*• CONC or TCE

DIRECTION I 
(DEGREES) I

IN MICR00RAMS/>f**3 
DISTANCE IHETERS)

.95489 
1.37025 

.93814 

.94215 

.93788 

.93370 

.93010 

.92598 

.92149 

.91843 

.89957 

.90843 

.91839 

.91633 

.91818 

.91806 

.91669 

.91868 

.93005 

.93115 

.93644 

.94100 

.93379 

.94350 

.95495 

.95756 

.95962 

.98259 

.98649 

.96825 

.97365 

.98055

(91I2092U
(91010101)
(91122121)
(91073021)
(910317241
(91062001)
(91051504)
191022421)
191101916)
(91091501)
(91013022)
(91111118)
(91061003)
(91060901)
(91093022)
(91091804)
(91051505)
(91101824)
(91041821)
(91110501)
(91111321)
(91013118)
(91112316)
(91030901)
(91021321)
(91090802)
(91061605)
(91102122)
(91100603)
(91021602)
(91071622)
(91112206)

03/27/97 
15:13:36 
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360.0 I
10.0 I
20.0 )

.68205 (91092222) 

.65946 (91042601) 

.67739 (91083124)

O
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J> Q)

0) (D m
5-w§- 
3 25;
3 9, >

^ 52Ol

30.0 I .84394 (91102714J
40.0 1 .15734 (911021141
SO.O 1 .99331 (omoioi)
60.0> 1 .66115 (91122121)
10.0 ( .66908 (9101502U
80.0 1 .66664 (91051724)
90.0 I .66414 (91062001)

100.0 1 .66166 (91051S04)
110.0 1 .65924 (91022421)
120.0 1 .65682 191110320)
130.0 1 .65660 (91051501)
140.0 ) .64390 (91013022)
150.0 1 .64 804 (91111118)
160.0 1 .65634 (91061003)
110.0 1 .65633 (91060901)
180.0 1 .65634 (91093022)
190.0 1 .65641 (91091604)
200.0 1 .65692 (9I051S0SI
210.0 \ .65112 (91101824)
220.0 ( .66186 (91041821)
230.0 1 .66284 (91110501)
240.0 1 .66695 (91111321)
250.0 1 .66050 (91013118)
260.0 1 .66513 (91042309)
210.0 1 .66993 (91030901)
260.0 1 .61512 (91021321)
290.0 1 .61666 (91090802)
300.0 1 .61162 (91061609)
310.0 1 .69140 (91102122)
320.0 ( .69339 (91100803)
330.0 1 .61981 (91021602)

340.0 1 .68305 (91011622)
350.0 1 .69031 (91112206)

ISCST3 - VERSION 96113 ♦** ♦** NIBW RCMEOIATICW SITE-SHORT TERM MODBL-16 IT. STACK HT. ( U IKCH S 
ftUN3-19SlMCT DATA ♦♦

•MOOELOPTa: COMC URBW PIAT OPAULT

03/21/91 
15:13:36 
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Tlie 1ST HIGHEST 1-HR AVERAGE CONCENTRATION VALUES FX>R SOURCE GROUP: ALL
INCLUDING SOURCE(S): STACKl ' ,

**• DISCRETE CARTESIAN RECEPTOR POINTS ***•

X-COOnO (M) Y-COORD <H)

CONC OP TCE 
OONC (YTmODHHI

IN H1CR0GRAMS/M**3

X-COOftO {Mf V-COORD fM> CONC {yyMMDONHi

1
1.33
1.33
1.33

41.33

30.0GB36
19.93113
14.68564
14.24342

I9I110312I
(91012008)
(9L06260S)
(9LI0120S) II 1.33

1.33
21.33
61.33

25.40216 
16.56881 
15.07252 
13.16190

(9)060116)
(91021605)
(91021324)
(91032921)

O
'<
CO
0
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S
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a>OJ

> Q)

0) o> m
? CJl S
3 lo 2: 
(Dor;
3 -h >
^ 4k
CO *0 <n

-09.33
-69.33
-29.33

1.45
1.45
1.45

01.33 
100.34 
100.34 
100.40
60.34
20.34

19.72170
19.31S46
22.98577
13.68935
21.29215

.00000

(91021205}
(91090324)
(91082203)
(91081623)
(911219191
(91010101)

-09.33
-49.33
-9.33

1.45
1.45
1.45

100.40
100.34
100.34
80.34
40.34 
1.33

17.31795
21.08995
21.67343
15.99259
29.25046
26.56471

(91091304}
191111319)
191112423)
(91012210)
191082712)
191092215)

ISCST3 - VERSION 96113 ** NIBtl REMEDIATION SITE-SHORT TERM HOOEL-16 FT. STACK HT. ( 1) IKCH S 
•** RUN3-1991MST DATA ••

•'M0DEL09T9: CONC URBAN FLAT DFAULT

03/27/97 
15:13:36 
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DIRCCTICN I 
(DECREES) I

THE 1ST HIGHEST 24-KR AVERAGE CONCBrfTRATION 
INCLUDING SOURCE(9): STACK) ,

VALUES POR SOURCE GROUP: ALL

50.00

••• NSTffORK ID; POLRl 
•* CONC OF TCE

100.00

; NETWORK TYPE: (HUDPOLR

IN HlCROGRAMS/M«*3

DISTANCE (METERS)150.00 200.00

360.0 \ 1.37448 (91030124)
10.0 1 4.68153 (91030124)
20.0 1 4.16456 (9U11424)
30.0 1 4.06379 (91031924)
40.0 1 S.71210c(910i0624)
50.0 1 9.18296c(910X0624)

60.0 ( 9.30913e(91010624)
10.0 1 1.46025c(91030624)
80.0 1 6.91710CI91010624)
90.0 ( 4.61293c(91070624)

100.0 1 3.10351c(S1080124)

110.0 1 3.04960c(91092224)
120.0 1 3.30291 (91121924)
130.0 ( 2.86915 (91121924)
140.0 1 2.0S384c(91031024)

ISO.O 1 1.64415c(91031024)

160.0 1 2.25010c(91083124)

170.0 ( 2.18276c(9l083124)
leo.o 1 2.33361c(91083l24)
190.0 1 1.99661c(9106t024)

200.0 1
1.13581c(91061024)

210.0 ( 2.l9524c(9111L024)

220.0 1 2.50418c(91072024)
230.0 ( 4.13473e(91010424)
240.0 I 4.4 35070 91010424)
250.0 1 4.47012091112324)

260.0 1 3.69900 (91111224)
270.0 I 6.05601 (91122124)
280.0 t 0.27123 (91122124)

2.21362 (91030124) 
1.68680 (91030124) 
1.09353 (91030124) 1.676510(91102724) 
2.39097 (91031424) 3.05926CI910I0624) 
4.461200(91010624) 
4.111680(91010624) 
2.711300(910726241 
2.999870(91062124) 
1.07935CI91071124) 
2.19527 (91102424) 1.546450(91112024) 
1.539620(91081124) 
1.731360(91052824) 
1.123060(91111124) 

.968010(91062624) 
1.036550(91083124) 

.993540(91121224) 

.928650(91100124) 
1.402140(91111024) 
1.330910(91101224) 
1.623210(91010424) 
2.22045c(91010424) 
2.063850(91060124) 
2.26349 (91111224) 
3.27063 191111224) 
3.30996 (91122124) 3.602130(91021324)

.98154 (91030124) 

.18254 (91030124) .820650(91013124) 
1.112430(91102124) 
1.062750(91120924) 
1.752320(91122124) 
2.156960(91010624) 
2.257400(91010624) 
1.63342e(91012624) 
1.601310(91012124) 
1.204920(91010824) 
1.22150 (91102424) 1.166130(91112024) 
1.034410(91042324) 
1.186500(91052824) 

.908970(91111124) 

.796410(91062624) 

.641280(91060924) 

.645970(91121224) 

.616710(91021924) 

.911700(91111024) 
1.031150(91101224) 

.918530(91010424) 
1.193120(91060124) 
1.0931)0(91060124) 
1.39750 (91111224) 
1.15131 (91122124) 1.934630(91100324) 
2.396550(91021324)

.54533 (91030124) 

.44551 (91030124) .60018c(91013l24) 

.711840(91102724} 

.182600(91120924) 
1.165180(91122124) 
1.420880(91122124) 
).312380(91010624} 
l.l0122c(91122524) 
1.016080(91012724) 

.807300(91010824} 

.805810(91010824} 

.855870(91112024) 

.733120(9)042324} 

.816310(91052624) 
.668380(91111124) 
.592860(91062624) 
.453240(91112324) 
.646010(91121224) 
.530840(91021924) 
.662550(91101224) 
.72594 (91042124) .645050(91010424) 
.751950(910601241 
.669910(91112324) 
.934060(91022024) 

1.09119 (9)122124) 1.243810(91100324} 
).636340(91021324)

250.00

■34548 (91030124) .307400(91040424) 
.427690(91013124) 
.590000(91012524) 
.568450(91120924) 
.821580(91122124) 

1 .081470(91122124) .991620(91012224) 
.636470(91122524) 
.764010(91072724) 
.569630(911120241 
.602740(91070824) 
.635240(91112024) 
.531700(91042324) 
.589390(91052824) 
.4^8610(91111124) 
.446220(91062624) 
.331340(91112324) 
.495240(91121224) 
.408290191021924) 
.511160(91101224) 
.53322 (91042124) .466360(91010424) 
.591840(91112024) 
.446650(91112024) 
.695590(91022024) 
.76420CI9U12124) 
.898550(91111624) 

1.118170191021324)
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290.0 I 6.32114CI9110102M
300.0 I ’1.382540(9)122224)
310.0 I 9.35843 (91091924)
320.0 I 11.735010(91122824)
330.0 ) 9.394150(91021124)
340.0 I 6.809890(91113024)
350.0 i 5.19925 (91030124)

4.172980(91112724)
4.076920(91122224)
4.353830(91111324)
4.165730(91122024)
3.449180(91021124)
2.410150(91113024)
1.872450(91111624)

i
Z.623530(91101524) 
2.090960(91110824) 
2.5306]C(9U11324) 
2.078470(91111324) 
1.626820(91021124) 
1.436790(911216241 
1.422340(91111624)

1.749540(91101524)
1.384820(91110524)
1.643430(91111324)
1.257520(91111324)

.955490(91021124)

.952190(91121624)

.972010(91111624)

••• 1SC8T3 - VERSIOM 96113 •**

••KODELOPTe; CONC

••• NIBW RBMeOIAriON SITE-SHORT TERM KOOEL-16 FT. STACK HT. 
*** RW3-1991KET DATA

4 it IHCH 8

1.263520(91012724) 
1.02930c 191110524) 1.142790191111324) 

.834840(91111324) 

.639240(91021124) 

.665230191121624) 

.68771c(92111624)

03/27/97 
15:13:36 
PAGE 10

URBAN FLAT DFAULT

direction
(DECREES)

360.0 I 
tO.O I
20.0 I
30.0 I
40.0 (
50.0 I
60.0 I
70.0 I
80.0 I
90.0 t

100.0 ( 
110.0 (
120.0 I
130.0 I 
MO.O I
150.0 I
160.0 I
170.0 I
180.0 I
190.0 t
200.0 I
210.0 I
220.0 I
230.0 I
240.0 I
250.0 (
260.0 I
270.0 (

THE 1ST HIGHEST 24-HR AVERAGE CONCENTRATION VAI4TCS FOR SOURCE GROUP: AU.
INCLUDIHO SOURCE(S): STACKl ,

300.00

NETMORK 10: POLftl 
CONC or TCE

400.00

; NETMORK TYPE: GRIDPOUI 
IN N1CR0CRAH8/H**3

DISTANCE (METERS} 
500.00 600.00

.23982 (91030124) .230840(91040424) 

.314230(91013124) 

.470700(91012524) 

.457130(91102724) 

.603560(91122124) 

.636890(91122124) 

.761710(91012224) 

.646350(91122524) 

.580980(91112424) 

.438580(911)2024) 

.464690(91070824) 

.405520(91112024) 

.410940(91042324) 

.445160(91052824) 

.383550(91111124) 

.345600(91062624) 

.259050(91112324) 

.386660(91121224) 

.319150(91021924) 

.408940(91)01224) 

.42923 (91042124) .352670(91010424) 

.457580(91112024) 

.324030(91112024) 
.527570(91022024) 
.591370(91112124) 
.678240(91111624)

.156670(91111524) 

.142910(91040424) 

.187440(91013124) 

.3129401 91012524 I .323470(911027241 

.389470191041224) 

.53771C191122124) 

.484170(91012224) 

.416220(91122524) 

.363830(91112424) 

.281160(91112024) 

.300440(91070824) 

.308630(91112024} 

.263510(91042324) 
.281590491052824 I .247090(91111124) 
.224930(91062624) 
.166420(91112324) 
.253170(91121224) 
.208590)91021924) 
.272020(9)101224) 
.27793 (91042124) .223280191033024) 
.300630(91112024) 
.209430(91062924) 
.329210 91022024) .37838091112124} 
.42155091111624)

.1)134091111524) 

.09762091040424) 

.124220(91013124) 

.222820(91012524) 

.244310(91102724) 

.273730(91041224) 

.374740(91122124) 

.334610(91012224) 

.29110091122524) 

.27294091112424) 

.19757 0 91121324) .211290(91070824) 

.21418091112024) 

.18505091042324) 

.196270(910528241 

.173590(91111124) 

.159250 91062624) 

.116660 91112324) .17928091121224) 

.14733091021924) 

.19463 0 91101224) 

.19541 (910421241 .154470(91033024) 

.21270 0 91112024) .15021091062924) 

.225180 91022024) .26524091111624) 

.29137 0 91043024)

.083490)91111524) 

.07377c)91120724) 

.09004091032424} 

.16770091012524) 

.19396c|9n02724) 

.20429091041224) 

.277490(91122124) 

.245800(91012224) 

.216460(91122524) 

.205320(91112424) 

.150670(91121324) 

.157810(91070824) 

.15825091112024} 

.13839 0 91042324) .14611091052824) 

.129660(91111124) 

.11973091062624) 

.086970 91112324) 

.1344 8 0 91121224) .110290(91021924) 

.147140(91101224} 

.14599 (91042124) 

.113990 91010424) .159310(91112024) 

.113820(91062924) 
.16468091022024) 
.201970(91111624) 
.215980(91043024)

800.00

.052630(91111524) 

.047530 91120724} .055830(91032424) 

.10708091012524) 

.13537091102724) 

.12863091041224) 

.172280(91122124) 

.150330 91012224) 

.135370 91122524) .13062091112424) 

.09763091121324) 

.09936091070824) 

.09801091112024} 

.08765091042324) 

.09206091052824) 
.08178091111124) 
.076350(91062624) 
.054690(91112324) 
.085120(91121224) 
.069640(91021924) 
.09424091101224) 
.09219 (91042124) .070640(91010424) 
.100630(91112024) 
.07329091062924) 
.100700 91022024) .129900(91111624) 
.13501091043024)

S
wo
o

Q.
Q]
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O
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a>05

I

?eo.o t
290.0 I
300.0 I
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I

.e79l0c<nO21324)

.971&2CI91010724)

.7e379cmil0S24»

.B3992c(9UU324|

.593640(91111324)

.463660(91020124)

.499910(91121624)

.31010e(9mi624>

.541420(91021324)

.644300(91010124)

.495320(91110924)

.911940(91111324)

.353080(91110424)

.285400(91020124)

.299100(91121624)

.314790(9)211624)

.369160(91021324)

.456660(91010724)

.343350(91110524)

.348090(91111324)

.2429lc(9I110424i

.19605c(91020124)

.20417c(91I21624)

.216240(91111624)

.268410(91021324)

.342040(91010724)

.254250(911105241

.254360(91111324]

.179510(91110424)

.144730(91020124)

.150490(91121624)

.159580(91111624)

•• 1SCST3 - VCRSlOfJ 96113 *•*

•MODELOPTs: COWC

•• NIBW RGMCDIATION SITB-SHORT TERM MOOEL-16 FT. STACK HT. 4 11 1KC« S 
RUN3-1991KBT DATA

URBAN fXAT OFAULT

.163610(91021324) 

.215850191010124) 

.158990191110524) 

.155900(91111324) 

.112370(91110424) 
09047c{91020124) 

.093450(91121624) 

.099720(91111624}

03/27/97 
15:13:36 
FACE 19

»«• tHC 1ST HIGHEST 24-HR AVERAGE COMCGMTRATIQH VALUES FOR SOURCE GROUP: ALL
INCLUDING SQURCC(S): STACK) ,

mX
IT

> fl)rtCQ 
Q) (Dg. w3 2 g
3 2, >

CO CO PI

DIRECTION )

•** NETWORK 10: POLRl 
** COMC OF TCE

(DEGREES) 1 1000.00

360.0 1 .036740(91111524)
10.0 1 .033850(91120724)
20.0 1 .038300(91032424)
30.0 1 .07S90c(91012S24)
40.0 1 .103110(91102724)
50.0 1 .O90l5c(9l041224)
60.0 1 .119250(91122124)
10.0 ( .102370(91012224)
60.0 1 .09433c|9ll22524)
90.0 I .092160(91112424)

100.0 1 .069730(91121324)
1)0.0 1 .069490(91070024)
120.0 1 .06773c191112024)
IJO.O 1 .06177c(9l042324)
140.0 1 .064720(91052824)
150.0 1 .057340(91111124)
160.0 ) .054050(91062624)
170.0 1 .03826e(91112324)
LBO.O 1 .0597?C(9U21224)
190.0 ) .040830(91021924)
200.0 ) .066740(91101224)
210.0 1 .06479 (91042124)
220.0 I .046880(91010424)
230.0 1 .070580(91112024)
240.0 1 .052230(91062924)
250.0 I .06906c(91022024)
260.0 I .091880(911116241

» NETWORK TtPB: GRIOPOLR 
IN MXCR0GRAHS/M«*3 

DISTANCE (METERS)

0

a(/>
1O)
Q.
0)
CD
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3
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zp
CO
CD
00
CD
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Eg
o>

. CO % 270.0 1 .09429e(9l043024)
200.0 ) .Il2l9e(9l021324>
290.0 t .151250(91010724)
300.0 1 .111270(91110524)
310.0 1 .107280(91111324)

320.0 1 .078060(91110424)

330.0 1 .063430(91020124)
340.0 1 .065210(91121624)

350.0 1 .069940(91111624)

** ISCST3 - VERSION 96113 •** NIBH REMCOIATION SITE-SHORT TERM MODEL-16 FT. STACK HT. ( 
» Rim3-I991HCT DATA

INCH S ***
03/27/97 

19:>3;36 
PAGE 20

••KODELOPTa: COKC URBAN FLAT
OPAULT

THE 1ST HIGHEST 21-HR AVERAGE CONCENTRATION 
INCUUOING SOURCE (S) : STACKI ,

VALUES FOR SOURCE GROUP: ALL

*** DISCRETE CARTESIAN RECEPTOR POINTS •••
•• CONC OF TCE IN HICROORANS/»I**3

> 03
S(Q „ 
03 0) m 
O W ^
T3 <n 2: 
(Dor;
O -h > 
Cj3 (O

X-COORD (Ml Y-COORO (M) CONC (YYMMOOHH) X-COORO (Ml Y-COORO (H) OOMC (YYHMOOKHI

-10.55 1.33 5.12694c (91021924) -30.55 1.33 8.23845c (91122424)
•58.55 1.33 7.57370 (911227241 -78.55 1.33 5.13466 (91122724)
-09..13 1.33 4.10146 (911227241 -89.33 21.33 4.63290c (91112724)
-09.33 41.33 4.34080c (911207241 -89.33 61.33 3.56291c (91122224)
-89.33 81.33 3.80407c (91111324) -09.33 100.40 2.83428c (91111324)
-69.33 100.34 2.61713c (91021124) -49.33 100.34 2.03513c (910201241
-29.33 100.34 2.14353c (91021524) -9.33 100.34 2.04803 (91030124)

1.45 100.40 2.24258 (91030124) 1.45 80.34 3.47399 (91030124)
1.45 60.34 5.75205 (91030)24) 1.45 40.34 8.07173 (91030124)
1.45 20.34 .OOOOOc (91010124) 1.45 1.33 3.94574c (91042624)

SCST3 - VERSION 9«113 *•* NI0M REMCDTATION StTE-SUORT TERM MOOEI.-ie FT,. STACK ItT. 6 n INCH s ••• 03/27/97

••MODELOPTs: CONC

RUN3-1991KET DATA

URBAN FLAT

15:13:36 
PACE 21OFAULT

Tire SUMMARY OP MAXIMUM PERIOD I 0760 HRS| RESULTS

** COKC or TCE

AVERAOe CONC

IH KICR06RAMS/M**3
NETWORK

RECEPTOR IXR, YR, ZRLRV, ZPLAOl OP TYPE GRID-ID

1ST ll[GtieST VALUE IS 
2ND HIQICST VALUE IS

2.23040 AT { 
2.03764 AT {

-32.14,
-46.90,

36.30p
17.10,

.00,

.00,
.00)
.00)

GP
GP

POLRl
POLRl

0 
*< 
aCO

1CO
Q.

CD
O
O
13

sa2 
O

CD
CD
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O
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C35COCO
§)

AECCPTOR TYPES; GC - GRIDCART 
GP - GRIDPOLA 
DC - DISOCART 
DP • OlSCPOUt 
BD - BOUNDARY

*♦ ISCST3 - VERSION W113 ***

**HOO£LOPr«: CONC

•• HZBH REHEDIATZON SITE-SHORT TERM KODEL-I6 fT. STACK HT. i ll INCH S *•* 
RUN3-1991KET DATA

URBAN FIAT DFAULT

THE SUMMARY OP HIGHEST l-HR RESULTS

03/21/97 
15:13:36 
PAGE 22

> 03

0) (0 m 
O w 
?3 o> 2: (Dor;
3 -h >
CO (O Ol

GROUP ID

** COMC OF TCC

AVERAGE CONC

IN MICROGRAMS/M**3
DATE

lYYMMDDHHl
NETNORK

RECEPTOR (XR, YR, ZELEV, ZPIAG) OF TYPE 6RX0-I0

.00,ALL HIGH 1ST HIGH VALUE IS 52.S3679 ON 9L020I05: AT ( -25.00, 43.30,

*** RECEPTOR TYPES: CC - CRIOCART
GP - ORIDPOLR 
DC - DISCCART 
DP - DISCPOLR 
BO - BOUNDARY .

•• ISCST3 - VERSION 96113 ••• NIBH REMEDIATION SITE-SHORT TERM MOnEL-l6 FT. STACK HT. 6 11 INCH S
RUN3-199LMET DATA

.00) GP POLRl

*MODCLOPTs: CONC

GROUP ID

URBAN FIAT DFAULT

THE SUMMARY OF HIGHEST 24-MR RESULTS •••

03/27/97 
15:13:36 
PAGE 23

CONC or TCB IN MICROGRM4S/H**3

AVERAGE CONC
DATE

(YYMHDDIIH)
NSTNORK

RECEPTOR (XR, YRr ZELEV, ZFLAG) OP TYPE GRID-XD

HIGH 1ST HIGH VALUE IS 11.75501c ON 91122924: AT I -32.14, .00) 6P POLRl

RECEPTOR TYPES; GC - CRIOCART 
GP - 6RXOPOLR 
DC • DISCCART 
OP » DISCPOLR 
BD « BOUNDARY

S
(/>
oS:
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Z
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05
05
05 )

ISCST3 - VERSION 96113

••KOOELOPTs: COMC

*•* K1B» REMEDIATION SITB-SHORT TERM MODCL-16 FT. STACK NT. 6 11 INCH S 
RUN3-1991HET DATA

URBAN FLAT

03/21/91 
15:13:36 
PAGE 24

*** Message Sunmary : ISCST3 Model Execution

......... suBcury of Total Messages ———

A Total of 0 Fatal Error Hessagelsl
A Total of 0 Naming Measagefs)
A Total of 1052 Informational Heasagels)

A Total of 1052 Calm Hours Identified

FATAL ERROR NCSSAfiBS 
NONE

> 03 
»CD 
03 0)
O
3
03
3

mX3-

U3
Ol

MMIMIM KCGSMCe 
••• NONE •••

••• ISCST3 nntahe« Succ««sfully •••
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CaJ

g
o>

I 1SCST3 > (DATED 96113)

IDM-PC VERSION (3.05) XSCST3R 
ICI C0PYRT6ICT 1992-1996, TRINITY CONSULTANTS, INC.

Run Began on 3/2T/1997 at 15:20:20

** BREE2E AIR SUITE (ISCST3) - Ct\TRINITY\SUtTE\EM72096.DAT 
** Tcinlty Consultants Incorporated, Dallas, TX

CO STARTING 
CO TITLEONE 
CO TITLBTWO 
CO KODELOPT 
CO AVERT II4E 
CO POLLUTIO 
CO TCRRHGT8 
CO RUMORNOT 
CO riNlSHED

HtBW REMEDIATION SITE-SHORT TERN MOOEL-16 PT. STACK HT. ( 11 INCH S
RUN3-L992KBT DATA
DFAULT CONC URBAN
1 24 ANNUALTCE
FLAT
RUN

7> 0) ?ScQ 
Q) 0) O 
3-
3
(D 
3

mX
3-

Ol ^ <o g;
0° >
(X>
01

so STARTING 
SO ELEVUNIT 
50 LOCATION 
** SRCDCSCR

METERS
STACKl POINT -4.7 12.7
AIR STRIPPER EXHAUST

SO SRCPARAH STACKl 1.574974B-02 4.8768 299.82 10.260
SO BUILDKGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUXLDHGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILDHGT STACKL 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILDHGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILDHGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILDHGT STACKl 7.62 7.62 7.62 7.62 7.62 4.27
SO BUXLDMIO STACKl 20.9 24.1 26.57 28.2:1 29. 03 28.!
SO BUILDMID STACKl 27.99 26. 18 23. 58 26..2 28 .03 29

0.2S0416

so BUILDNID 
SO BUILDNID 
SO BUILDHXD 
50 BUILOHID 
SO EMISUNIT 
SO SRCGROUP 
SO FINISHED

STACKl
STACKl
STACKl
STACKl
l.0E>06
ALL

29.1
20.9
27.99
63.61

20.31 26.66 24.2
24.1 26.57 28.23
26.16 23.58 26.2
55.73 46.15 35.17

21.0 17.17
29.03 28.95
28.03 29.01

23.12 17.17
ORAM8/SBC MICROORAM8/M**3

RE STARTING 
RE GRlDPOiA POLR) STA 
RE GRIDPOLR POLRl ORIO 0 0
RE GRIDPOLR POLRl OIST 50 100
RE GRIDPOLR POLRl DtST 1000

150 200 250 300 400 500 600 BOO

RE GRIDPOLR POLRl OOIR 0 110 20 30 40 SO 60 70 80 90 100 no
RE GRIDPOLR POLRl DDIR 120 130 140 150 160 170 160 190 200 210
RE GRIDPOLR POLRl DOIR 220 230 240 250 260 270 280 290 300 310
RE GRIDPOLR POLRl ODIR 320 330 340 350
RE GRIDPOLR POLRl END 
•• BOUNDARY

0
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O)
CO
CO§.

> OJ S:cQ 
0) 0 m

l-l300;
0 o :r
3 -h >
CO <0 01

RE OISCCART -10.55 1.33
RE 0X5CCART -30.55 1.33
RE OISCCART -50.55 1.33
RE DISCCART -78.55 1.33
RE DlSCCART -09.33 1.33
RE DISCCART -09.33 21.33
RE OISCCART -09.33 41.33
RC DISCCART -09.33 61.33
RE OISCCART -89.33 81.33
RC OISCCART -89.33 100.4
RC DISCCART -69.33 100.34
RE OISCCART -49.33 100.34
RE DISCCART -29.33 100.34
RC DISCCART -9.33 100.34
RC OISCCART 1.45 100.4
RC OISCCART 1.45 80.34RC OISCCART 1.45 60.34RC OISCCART 1.45 410.34
RE OISCCART 1.45 2*0.34
RE DISCCART 1.45 11.33
RE FINISHED

ME STARTING
HE INPUTFIL C:\TRINITY\SUI
HE ANCMHGHT 10.0 METERS
HE SURFDATA 23183 1992
HE UAIRDATA 23160 1992
HE STARTEND 92 01 01 1HB FINISHED

OU STARTING
OU RECTABLE 1 HRST
OU RECTABLC ALLAVC FIRST
OU FINISHED

92 12 Jl U

*•* SETUP rinishea Successfully *** 

1SCST3 - VERSION S6U3 ***

••KOOEWPTs: COHC

*** NIBM RCMCDIATIOH STTE-SH^ TCRH MODEL-16 FT. STACK HT. « 11 INCH S 
••• RUN3-19S2MET DATA

UROAN FLAT DFAUl.T

«»* MODEL SETUP OPTIONS SUKKARY

W/2T/97 :
15:20:21 
PAGE 1

**lntermedlaLe Terrain Processing is Selected

**Modol is Setup ror Calculetion of Average CGNContralIon Values. 
SCAVCNGING/DEPOSITION LOGIC —

O

C/5

sQ.
0)
CD
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O
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sO
zp
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CD

O
O
03
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O
CO
i>pj



CO
2

> D3

0) n> m
O W ^
? i;3 S
(D o c:
3 -h >
“S

I
••Model Uses WO DRY D&PUT10N. DOPLETE » F 
••Model Uses WO WET DEPLETION. HOPLETE - p 
••NO WET SCAVCncIWG Data Provided.
••Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations 
••Model Uses URBAN Dispersion,

••Model Uses Regulatory IffifAULT Options:
1. Final Plume Rise.
2. Staelctlp Downwash.
3. Duoyanoy-lnducod Dispersion.
4. Use Calms Processing Routine.
5. Not Use Hleslng O&ta Ptocesalnq Routine.
6. Default Hind Profile Exponents.
7. Default Vortical Potential Tefeperaturo Gradients.
0. •Upper Sound” Vatuas for Eupersquat Buildings.
9. No Exponential Decay for URBAH/Non-S02

••Model Assumoa Receptors on FIAT Terrain.

••Model Ansunios No rLAGPOLC Receptor Heights.

••Model Calculates 2 Short Terra Average(s) of: i-HR 24-KR
and Calculates ANNUAL Averages

••This Run Includes: 1 Sourcelsl; 1 Source Group(sl; and

••The Model Assubos A Pollutant Type of: TCE

••Model Set To Continue RUNnlng After the Setup Testing.

••<Xitput Options Selected:
Model Outputs Tables of ANNUAL Averages by Receptor
Model Outputs Tables of Higheet Short Tern Values by Receptor IRECTABLE Keyword)

••MOTE; The Following Flags May Appear Following OOIC Valuea: c for Calm Hours
B for Hiaslng Hours

416 Receptor(si

••Hloc. Inputs: Anem. Hgt. (ml - 10.00 ; Docay Coef.
Emlsolon Units • 0RAH3/SEC 
Output Units - MICR0GRANS/N«»J

••Input Runstreaffl File: Ct\TRIMITY\8UlTE\eM72096.DAT

•*• ISCST3 - VERSION 96113 *••

b for Both Calm and Hissing Hours

.0000 ; Rot. Angle « .0
; Emission Rato Unit Factor • .lOOOOEtO?

: ♦•Output Print File: C:\TRINITY\8U1TE\EH72096.

••• HIBN RCKEDIATIOM SITE-SHORT TERM HODEL-16 FT. OTACK HT. $ 1| INCH S ••• 
♦•• RON3-1992MBT DATA

•MOOELOPTs: COHC URBAN FLAT

03/27/97 
15:20:21 
PAGE 2
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Oi
CO

I

POrWT SOURCE DATA ***

NWBCR EMISSION RATE BASg STACK STACK STACK STACK BUILDING EMISSION RATE
SOURCE PART. (USER UNITS) X Y ELEV. HEIGHT TEMP. EXIT VCL. DIAMETER EXISTS SCALAR VARY

ID CATS. (METERS) (MCTCRS) (METERS) (METERS) (DEG.K) IM/SEC) (METERS) BY

STACK! 0 .1&7S0E-01

**• TSCST3 - VERSION 96113 •**

••NOOCLOPTs: CONC

-4.7 4.80 299.02 18.29 .28

HIBM RGM&OIATION SITE-SHORT TERM MODEL-16 PT. STACK HT. « 11 INCH S
(UIN3-1992MCT DATA ***

URBAN FLAT DTAULT

03/27/97 
15t20]2) 
PACE 3

> 0)
^ (Q
0) 0) m 
O w ^ ^ o> ^

0 r;
3 -h >
CO JO01

CROUP ID

ALL STACkl ,

ISC8T3 - VERSION 96113

•MOOELOPTo: CONC

SOURCE 10: STACKl

SOURCE IDa DEP1N1NO SOURCE GROUPS 
SOURCE IDs

**• NIBW REMEDIATION SITE-SHORT TERM NODEL-16 FT. STACK HT. I 11 INCH 8 ••• 
**• RUM3-1992MET DATA *•

URBAN FLAT DFAULT

DIRECTION SPECinC BUILDING DIMENSIONS ***

03/27/97 
15:20:21 
PAGE 4

IfV BH BN WAK trv BH BN HAK IFV DH OH HAK IFV BN OH HAK IFV Bll OH KAK IFV BH BH 1WAK
1 4.3. 20.9, 0 2 4.3, 24.1, 0 3 4.3, 26.6, 0 4 ..3, 28.2, 0 5 4.3. 29.0, 0 6 4.3, 28.9, 0
7 4.3, 28.0, 0 0 4.3f 26.2, 0 9 4.3, 23.6, 0 10 ,.3, 26.2, 0 11 4.3. 28.0, 0 12 4.3. 29.0. 0

13 4.3, 29.1, 0 14 4.3, 28.3, 0 15 4.3, 26.7, 0 16 ..3, 24.2, 0 17 4.3, 21.0, 0 18 |4.3. n.2j 0
19 4.3, 20.9, 0 20 24.1, 0 21 4.3, 26.6, 0 22 ..3, 28.2, 0 23 4.3, 29.0, 0 24 I4.3. 20.y. 0
25 4.3, 28.0, 0 26 4.3, 26.2, 0 27 4.3, 23.6, 0 28 4.3, 26.2, 0 29 4.3, 28.0, 0 30 4.3. 29.0, 0
31 7.6, €3.6, 0 32 55.7, 0 33 7.6, 46.1, 0 34 1.6, 35.2, 0 . 35 7.6, 23.1, 0 36 4.3, 17.2, 0

ISCST3 - VERSION 96113 *•* NIBW RCHBOIATICN SITC-SItORT TERM MOOEL-16 FT. STACK HT. t U INCH S
*** RUN3-1992NET DATA

•MODELOPTa: CONC URBAN FIAT DFAULT

**• GRIDOEO RECEPTOR NETWORK SUMMARY

03/27/97 
15:20:21 
PAGE 5

O

o
S:<nQ.
0)
ro
oo

azp
to
CD

9°oo
O
O
CD
>K)



o>Ca>

NETWORK ID: POLAl NETWORK TYPE: GRIDPOUt ***

*** ORICTN FXn POLAR NETWORK 
X-ORIC - .00 I Y-ORIQ - .00 (METERS)

*♦* DISTANCE RANGES OF NETWORK (METERS)

&0.0«
1000.0,

360.0,
100.0, 
200.0, 
300.0,

100.0,

10.0,
110.0,
210.0,
310.0,

ISO.O,

20.0,
120.0,
220.0,
320.0,

200.0, 260.0, 300.0, 400.0,

*** DIRECTION RADIALS OF NETWORK ••• (DEGREES)

30.0,
130.0,
230.0,
330.0,

40.0,
140.0,
240.0,
340.0,

50.0,
150.0,
250.0,
350.0,

60.0,
160.0,
260.0,

500.0,

YO.O,
170.0,
270.0,

600.0,

80.0,
100.0,
200.0,

000.0,

90.0,
190.0,
290.0,

> QJ 
^ CQ
CD 0 m
O w ^^ o> ^
3 W g; 
CD o r

Ca> <0 Ol

••• 1SCST3 - VERSION 96113

♦•MOOELOPTs: CCNC

** NIDN REMEDIATION SITE-SHORT TERM HODEL-16 FT. STACK HT. fc 11 INCH 8 
*•* RUN3-I992NCT DATA

URBAN FLAT DFAULT

DISCRETE CARTESIAN RECEPTORS •• 
(X-COORO, Y-COORD, SELCV, SnJUI) (METERS)

03/27/97 
15:20:21 
PAGE 6

-10.5, 1.3, .0, .01; ( -38.5, 1.3, .0, .0);
-50.S, 1.3, .0, .0); ( -70.6, 1.3, .0, .0);
-99.3, 1.3, .0, .0); ( -09.3, 21.3, .0, .0):
-89.3, .1.3, .0, .ON < -09.3, 61.3, .0, .0);
-09.3, *1.3, .0, .0); ( -09.3, 100.4, .0, .0);
-69.3, 100.3, .0, .0); ( -49.3, 100.3, .0, .0);
-29.3, 100.3, .0, .0)1 ( -9.3, 100.3, .0, .0);

1.4, 100.4, .0, .0); ( 1.4, 00.3, .0, .0);
1-4, 60.3, .0, .0); ( 1.4, 40.3, .0, .0);
1.4, JO, 3, .0, .01; ( 1.4, 1.3, .0, .0):

1 - VERSION 96113 «»* NIBW REMEDIATION SITE-SHORT TERM HODEL-16 FT. STACK HT. t U INCH

♦HOOEtOPTs: CONC

RUH3-1992HCT DATA

URBAN FLAT DFAULT

03/27/91 
15:20:21 
PACE *7

SOURCE-RECEPTOR COMBINATIONS FOR WHICH CALCULATIONS HAY NOT BE PERFORMED 
LESS THAN 1.0 METER OR 3*2LB IN DISTANCE, OR WITHIN OPEN PIT SOURCE

SOURCE
10 - - RECEPTOR J.OCATrON - - 

XR (METERS) YR (METERS)
OtSTAKCC
(METERS)

O

acn

SCOQ.
0)
CD
O
O
3
o
Z
o
CO
CD
00
O
O
CD

6OCOi>to



05
05
05
§)

*• TSCST3 - VERSION 96113

•►MOOELOPTs: CONG

Kl 1.4 20.3 9.ei

•* NIW REMEDIATION SITE-SHORT TERM MODEL-16 FT. STACK HT. « It INCH 9 *•* 
*** RUH3-1992MCT DATA

URBAN PLAT OPAULT

03/27/97 
: 15:20:21

PACE 9

MCTC0R0L06ICAL DATS SELECTED FOR PROCESSING 
ft»YBSf O-NOt

J> Q)

Q) CD m

l-i3 5: 
(Dor;
3 -h >
CO (D CJl

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 1 1 1 1 L 1 L 1 1 1 1
I 1 L 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 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 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 1 1 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 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 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 1 1
1 1 1 J 1 1 1 1 1 1 1 1 I 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 t 1 1
1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1

METEOROLOGICAL DATA PROCESSED BCTHCf3l START DATBt
AND END DATE:

92 1 1 1
92 12 31 24

NOTE; METEOROLOQICAL DATA ACTtJALLY PROCESSED MILL ALSO DEPEND ON NHAT IS INCLUDED IM THE DATA PILE.

UPPER DOONO or riRST THROUGH PlfTH MIND SPEED CATEGQRICS (METERS/SGC)

1.54, 3.09, 5.14, 8.23, 10.80,

WIND PROFILE'EXPONENTS **•

STABILITY HIND SPEED CATEGORY 
CATEGORY 1234

A .15000E400 .15000E400 .ISOOOE+OO .19000E*00 
B .15000B400 .15000E400 .15000B400 .lSOO0B«OO 
C .20000E400 .20000E400 .20000B400 .20000E«00 
D .250006400 .25000E400 .250006400 .250006400 
E .30000B400 .30000E400 .30000E400 .30000E400 
P .30000B400 .30000E400 .300006400 .30000E«00

VERTICAL POTENTIAL TEMPERATURE GRADIENTS •• 
(DEGR6BS KELVIN PER METER I

STABILITY HIND SPEED CATEGORY

.150COC400

.1S000E400

.20D00E40O

.25000E400

.30000E400

.30000C4O0

.150006400 

.15000E400 

.2D000E4Q0 

.25000E«00 

.30000E400 

.300006400

O

2.
cn
oo
a.0)
0)
Oo2.
az
o
CO
CD
CO
<b
oCD
6o
CO



CO
g
gCO

I CATEGORY 
A 
B 
C 
0 
E 
F

ISC6T3 > VERSION 96113

•HOOELOPTs: CWC

I.OOOOOSfOO
.ooooos^oo.OOOOOEfOO
.oooooe'foo.20000E-01
.SSOOOE'Ol

.OOOOOE«00

.O0OO0B4O0

.00000B«O0

.OOOOOB»00

.20oooe-oi.3S000E-O1

.ooooos^oo.OOOOOB^OO

.0OO0OB»OO

.OOOOOB^OO

.20000B-01

.3S0OOB-OI

.OOOOOE^OO

.OOOOOE»00

.OOOOOCfOO

.OOOOOCfOO
.20000E>01
.3S000E-01

.00000B400

.OOOOOE400
.OOOOOE<400
.OOOOOE400
.aooooE-01.35OOOE-0I

*4* HXBK REHEDIATKM 8tTE*SKORT TERM MODEL-16 FT. STACK HT. 
••• Rim3-1992MET DATA

6 n

.O0OO0E4OO 

.OOOOOE400 

.OOOOOE400 

.00000E400 

.20000E-01 

.3SOOOE-01

INCH S •**
**«

03/21/97 
15:20:21 
PACE 9

URBAN PLAT OPAULT

•** THE FIRST 21 HOURS OF METEOROLOGICAL DATA

FILE; C:\TRIWTV\SUITB\HBTVPHXTU992.BIM 
SURFACE STATION NO.: 23163

KAHB: UNKNOW)
YEAR: 1992

FORMAT: UHFORM
UPPER AIR STATION NO.: 23160

NAME: UNKNOWN 
YBAR: 1992

J> Q)

TEAR MONTH DAY HOUR
FLOW

VECTOR
SPEED
|M/S»

TEMP
IKI

STAB
CLASS MIXING HEIGHT fM| 

RURAL URBAN

USTAR
CM/SI 2-0 XPCODE (M)

SCO
Q) CD m 92 \ 1 i 321.0 1.54 282.0 7 1501.2 173.0 .0000 .0 .0000 0 .00

w 5S- 92 1 1 2 318.0 1.00 280.9 7 1465.8 173.0 .0000 .0 .0000 0 .00
o> 3^ 92 ! 1 3 324.0 l.OO 280.4 7 1430.4 173.0 .0000 .0 .0000 0 .003 s g;

fll
92 1 1 4 323.0 1.00 279.8 7 1395.0 173.0 .0000 .0 .0000 0 .00
92 1 1 S 223.0 1.54 279.3 7 1359.6 173.0 .0000 .0 .0000 0 .00
92 1 1 6 222.0 1.00 279.3 7 1324.2 173.0 .0000 .0 .0000 0 .00

f-f ^ 92 1 1 7 315.0 1.54 279.8 7 1288.6 173.0 .0000 .0 .0000 0 .00

CO (O cn
92 1 1 e 313.0 1.00 278.7 6 63.0 225.5 .0000 .0 .0000 0 .00
92 1 1 9 307.0 1.00 280.9 5 226.0 361.4 .0000 .0 .0000 0 .00
92 1 1 10 311.0 1.00 284.3 4 389.0 497.4 .0000 .0 .0000 0 .00
92 1 1 11 224.0 2.06 286.5 3 552.0 633.3 .0000 .0 .0000 0 .00
92 1 1 12 206.0 2.57 28B.7 3* 715.0 769.2 .0000 .0 .0000 0 .00
92 1 1 13 233.0 2.06 289.3 3 878.0 905.1 .0000 .0 .0000 0 .00
92 1 1 14 219.0 3.09 290.4 3 1041.0 1041.0 .0000 .0 .0000 0 .00
92 1 I 15 222.0 3.09 291.5 3 1041.0 1041.0 .0000 .0 .0000 0 .00
92 1 16 264.0 2.57 291.5 4 1041.0 1041.0 .0000 .0 .0000 Q .00.
92 1 1 17 231.0 2.57 290.9 4 1041.0 1041.0 .0000 .0 .0000 0 .00
92 1 1 18 247.0 3.09 289.6 5 1044.5 973.9 .0000 .0

.0000 1 

.0000 1
0 .00

92 1 1 19 244.0 3.60 288.7 5 1050.6 854..8 .0000 .0 0 .00-
92 1 1 20 247.0 3.09 286.2 6 1056.7 735.9 .0000 .0 .0000 0 .00
92 1 1 21 240.0 2.57 286.5 6 1062.8 616.9 .0000 .0 .0000 0 .00
92 1 1 22 242.0 3.09 265.4 6 1069.0 497.9 .0000 .0 .0000 0 .00
92 1 1 23 220.0 2.57 284.8 6 1075.1 379.0 .0000 .0 .0000 0 .00
92 1 1 24 240.0 3.09 285.4 6 1081.2 260.0 .0000 .0 .0000 0 .00

O

'<
CO
o
o
Q.
Q>
(D
O
O
3.

a2
p
CO
CO
CD
cb
0 
CD

1

ooCO



••• NOTES: STADILITY CEASE I-A, J«8, 9"C, 4-0, S-E AND 6-r.
njOU VECTOR IS DIRCCTIOH TOHARO WHICH WIND IS SLOHINO.

••• ISCST3 - VERSION 9SI1J 

••HOOELOPTb: COHC

••• HIBW REMEDIATION SITE-SHORT TERM HODEL-ie IT. STACK HT. t 11 INCH S ••• 
••• RWO-1992NET DATA

03/21/Sl 
15:20:21 
PAGE 10

URBAN FLAT OFAULT

> 01 CQ
01 0) 

CO

3 o»
(D o 3

45.
(O
cn

§
i
>

D1RCCTI0»I I

TI(C ANNUAL ( B784 HRfi) AVERAQC OONCEtlTRATION VALUES fOR SOURCE GROUP: ALL
INCLUDING 80URCCISI: STACRl .

NET«fORK ID: POLRl 
♦* CCNC or TCE

; NETWORK TTPE: CRIDPOLR 
IN HICROGRAMS/H**! 

DISTANCE (NETERS)
:GREes) t 50.00 100.00 150.00 200.00 250.00 300.00 400.00 500.00 600.00

360.00 1 .32409 .11330 .06201 .03916 .02672 .01932 .01144 .00758 .00541
10.00 1 .27741 .04S34 .05574 .03592 .02467 .01793 .01065 .00706 .00504
20.00 1 .32261 .lllOS .06059 .03857 .02669 .01950 .01172 .00784 .00964
30.00 i .42965 .16092 .08519 .05225 .03496 .02495 .01452 .00951 .00674
40.00 1 .61527 .23169 . 12699 .08014 .05476 .03965 .02354 .01566 .01123
50.00 1 .64296 .34689 .18646 .11600 .07676 .05664 .03366 .02235 .01600
60.00 1 1.07431 .468T3 .26014 .16395 .11228 .08157 .04676 .03261 .02348
70.00 1 1.22114 .5790S .32803 .20602 .14283 .10399 .06234 .04176 .03009

00.00 1 1.14099 .62253 .36940 .24165 .16951 .12511 .07629 .05164 .03749 *<00.00 1 .89666 .54362 .33773 .22798 .16351 .12200 .07670 .05274 .03813 o100.00 1 .70136 .41092 .25585 .17223 .12323 .09243 .05764 .05957 .02901
110.00 1 .58931 .33859 .20955 .14039 .09992 .07457 .04615 .03151 .02299 cn
120.00 1 .50849 .30257 .19015 .12830 .09179 .00072 .04272 .02927 .02142 o
130.00 1 .40506 .24460 .15717 .10765 .07776 .05666 .03686 .02545 .01074 a
140.00 1 .30215 .17486 .11113 .07551 .05427 .04079 .02548 .01790 .01283 c/>
150.00 1 .24165 .13054 .06163 .05910 .04216 .03150 .01951 .01332 .00972 Q.
160.00 \ .21537 .12506 .08006 .05502 .03947 .02962 .01846 .01270 .00932 Q)
170.00 1 .20936 .11984 .07582 .05123 .03659 .02736 .01697 .01159 .00646 CD
180.00 1 .22195 .13239 .08476 .05764 .04134 .03102 .01936 .0133.t> .09976
190.00 1 .22955 .13172 .08260 .05556 .03956 •02957 .01634 .01255 .00918 \ io200.00 i .23455 .12907 .07764 .05130 .03610 .02673 .01637 .01110 .00806 D
210.00 1 .24010 .12617 .07657 .05143 .03671 .02746 .01705 .01166 .00852
220.00 1 .24707 .13993 .09050 .06390 .04576 .03466 .02187 .01511 .01111
230.00 1 .26702 .18648 .12347 .08572 .06214 .04669 .02936 .02019 .01480 o
240.00 t .38777 .27199 .17735 .12191 .08829 .06670 .04191 .02666 .02118

250.00 1 .60546 .44990 .29146 .19923 .14363 .10813 .06760 .04643 .03402
260.00 1 1.02664 .73623 .45463 .30350 .21613 .16151 .10013 .06644 .05000 p
270.00 1 1.68217 1.13412 .68578 .45453 .32276 .24084 .14915 .10169 .07442 V

200.00 1 2.56266 1.65636 .90640 .64096 .45693 .33872 .20807 .1417] .20349 CO
290.00 1 3.32S43 1.69911 .67585 .52526 .34663 .24702 .14300 .09425 .06686 CD
300.00 1 2.72410 .90255 .41997 .24469 .16094 .11390 .06576 .04295 .03037 CO

310.00 1 1.65169 .56149 .27611 .16460 .10932 .07107 .04542 .02992 .02132 cbO
O)

6Ocn
>ro



05
CO

<05 320.00 1
330.00 I
340.00 I
350.00 I

1.43093
1.03236

.69712

.48517

.45663

.31786

.22316

.17139

.22077

.13198

.10679

.08679

.12972

.08852

.06244

.05190

.08526

.05793

.04087

.03436

.06035

.04087

.02884

.02440

.03499

.02357

.01662

.01417

.02299

.01541

.01086

.00929

.01636

.01092

.00768

.00660

••• 1SCST3 - VERSION 96113 *♦*

♦*KOOELOPTa; CONC

NIC94 REHEDIATION SITE-SHORT TERM MODEL-16 IT. STACK HT. « II INCH S 
*•* RUN3-1992MET DATA *♦*

03/27/97 
15:20:21 
PAGE 11

UR&AH PLAT DTAULT

mX
> Q)

0) CD 
^ CO ? O) ^
^ o r
3 -h >
Ca) CDcn

DIRECTION I

TKB ANNUAL < 8784 KRSl AVERAGE CONCeHTRATTON VALUES FOR SOURCE GROUP: ALL
INCLUDING SOURCE!Sir 
•** NETWORK ID: POLRl 

** CONC OF TCB

IGRCESi I 800.00 1000.00

360.00 1 .00319 .00212
10.00 1 .00296 .00196
20.00 1 .00337 .00226
30.00 1 .00392 .00259

40.00 1 .00667 .00446

50.00 1 .00949 .00635

60.00 1 .01404 .00947

70.00 1 .01800 .01212
00.00 1 .02265 .01537
90.00 1 .02378 .01633

100.00 1 .01773 .01211

110.00 1 .01397 .00949

120.00 i .01307 .00893
130.00 1 .01154 .00794

140.00 1 .00783 .00534

150.00 1 .00590 .00400

160.00 1 .00571 .00392

170.00 1 .00513 .00348

180.00 1 .00598 .00410
190.00 1 .00560 .00382

200.00 1 .00485 .00326

210.00 1 .00518 .00353

220.00 ) .00682 .00468

230.00 t .00903 .00616

240.00 1 .01294 .00883

250.00 1 .02076 .01419

260.00 1 .03041 .02071

270.00 1 .04526 .03084

280.00 1 .06325 .04340

290.00 1 .03911 .02595

300.00 1 .01767 .01167

STACKl

: NETWORK TYPE: GRIDPOLR •••

IN MICR0GIIAHS/M**3 
DISTANCE (NCTERSI

0

a(/)
1OT
Q.
0)
CD

OO
S

azo
CD
CO
00

ooO)

6
ocn



o>
CO
CO
§,

310.00 { .01256 .00838

320.00 1 .00963 .00643
330.00 1 .00639 .00424
340.00 1 .00448 .00296

350.00 1 .00386 .00256

ISCST3 - VtRSICW 96113 NIBM RfaieDIATZO»J SITC-SHOftT TERM MODEL-16 FT. STACK HT. ( 11 INCH S 
RIIM3-1992HCT DATA **

03/27/97 
lS:20t21 
PAGE 12

**MOOELOPTa: COMC URBAN FLAT OPAULT

*** THE ANNUAL | 8784 HRS) AVERAGE CONCENTRATION
IHCLUDINa 80URCB<S): STACKl «

VALUES FOR SOURCE GROUP: ALL

DISCRETE CARTESIAN RECEPTOR POINTS

COMC or TCE IN HICR0GRM1S/H**3

> 03

03 (0 m 
o ^
3 oo g 
(Dor;
3 -h >
CO (Ocn

X-CCORD IM) Y-COORO (Ml COMC X-COORO (M) Y-COORO (M) COMC

-18.55 1.33 .71011 -38.55 1.33 1.79026
-58.55 1.33 1.73815 -70.55 1.33 1.48114
-89.33 1.33 1.31820 -89.33 21.33 1.97795
-89.33 41.33 1.35072 -69.33 61.33 .59033
-09.33 81.33 .38815 -89.33 100.40 .28273
-69.33 100.34 .26686 -49.33 100.34 .22281
-29.33 100.34 .18796 -9.33 100.34 .14076

1.45 100.40 .10932 1.45 80.34 .15206
1.45 60.34 .23448 1.45 40.34 .39084
1.45 20.34 .00000 1.45 1.33 .29117

:ST3 - VERSION 96113 NIBH RE31EntATI0n SITE-SHORT TERM MODEL-16 FT. .STACK HT. ( 11 INCH S

•♦MOOELOPTs: COMC

RUN3-1992MST DATA

URBAN FLAT OPAULT

03/27/97 
I5:20r21 
PACE 13

*♦* the IffT HIGHEST l-«R AVERAGE COHCCMTRATIOH 
IHCLUOINS SOURCC(S): STACXl .

VALUES TOR SOURCE GROUP: ALL

DIRECTION
(OEGRECS) SO. 00

»«« NETNORK ID: POLRl 
*• CCNC OF TCE

100.00

; NETNORK TYPE: GRXDPOLR 
IM MICROGRAMS/M**3

DISTANCE (METERSI 160.00 200.00 260.00

360.0 1 23.93862 (92032816) 11.05402 192020119) 10.19956 (92042504) 7.90927 (92042504) 5.91040 (92042504)

iO.O I 22.91048 (92121411) 13.21677 (92080620) 9.57456 (92040101) 7.33779 (92040101) 5.41818 (92040101)

20.0 1 22.55613 (920330161 12.90279 (92030205) 9.79216 (92040871) 7.76588 (92102821) 5.87833 (92102621)

30.0 1 23.16134 (92030317) 14.01574 (92032524) 9.87655 (92042722) 7.71342 (92051323) 5.79264 (92051323)

40.0 / 22.18618 (92072719) 13.40991 (92050122) 9.96344 (92022722) 7.43718 (92022722) 5.70509 (92071621)

s
C/3
O
O

Q.
0)
(D
O
O

azp
CD
CD
cn
oo<J>
6
O
CD



A
O)
OJ
%

J> 0)CQ
0) (D m§- W ^
3 Sct 
(Dot;
3 -h >

52Ol

!
90.0 I
60.0 I
70.0 I
60.0 I
90.0 I

100.0 I
110.0 I
120.0 I
130.0 I
140.0 I
150.0 I
160.0 I
170.0 I
leo.o I
190.0 I
200.0 I
210.0 1
220.0 I
230.0 I
240.0 I
250.0 I
260.0 I
270.0 I
260.0 I
290.0 I
300.0 1
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I

21.46029
21.03777
20.74966
20.04541
19.24623
16.60901
18.35624
18.36168
17.63732
16.68647
17.26667
17.02065
17.50991
17.36402
16.17504
16.36447
18.21652
19.03439
17.97979
20.06619
20.36465
21.13969
21.49194
22.55506
23.34802
23.90673
31.71622
51.49532
52.65505
50.90215
49.61634

<920609191
<921211171
<921219111
<921220141
<921130171
<921220131
<92041901)
<92041902)
<92031109)
(92071419)
192122616)
<92122913)
(92011510)
(92062416)
<92022401)
<92022404}
<92060819}
<92123005)
<921104031
<92010413)
(92041607)
<92021021)
<92021106)
(92103007)
192030722}
(92021609)
(920209031
(92062622)
(92042404)
(92012622)
192080704)

13.40407
13.03499
12.94456
13.08440
12.58142
12.02793
11.63102
11.76661
11.75154
11.64458
11.67617
11.61661
11.53924
11.64716
11.67616
11.79359
11.91247
11.59335
12.07297
12.46600
12.76432
13.03503
13.33267
13.74330
14.03073
14.23666
23.36451
24.16664
24.44474
24.14794
22.66073

(92032601)
(92041S23)
(92101521)
(92101621)
(92101622)
(92071001)
192051320)
192041323)
(92040523)
(92061902)
(92102823)
(92061120)
(92090920)
(92050424)
(92070704)
(92101401)
192050601)
(92061121)
(92091004)
(92061606)
192101102)
(92062705)
(92081624)
192101503)
(92101005)
(92042705)
(92052106)
(92080721)
(92052105)
(92082002)
(92080704)

9.65559
9.72657

11.64643
11.40362
9.96239
9.33191
9.25139
9.15527
9.06561
9.06312
8.89309
8.92593
8.60731
9.02129
9.13679
8.99142
9.22606
9.24000
9.42510
9.50022
9.59303
9.69425
9.66422
9.90643
9.93825

10.11188
14.87927
15.35984
15.11473
15.22292
14.55799

(92032921)
(92050802)
(92101521)
(92101621)
(92101622)
(92111319)
(92110919)
(92050624)
(92070802)
(92102523)
(92052302)
(92041923)
(92040221)
(92102622)
(92031922)
(92042321)
(92100805)
(92071321)
(92102824)
(92053102)
(92100622)
(92080404)
(92071402)
(92101103)
192102524)
(92031923)
(92022724)
(920506021
(92092121)
(92060906)
(92060904)

7.S240D
7.46540
6.37386
7.96159
7.12353
7.78035
6.98167
6.90916
6.86009
6.83012
6.66150
6.73227
6.60249
6.84454
6.90580
6.91112
7.02463
7.05738
6.97172
7.1B2S0
7.37381
7.43611
7.27913
7.64014
7.72882
7.82456
9.61831
9.98833
9.94948
9.951S2
9.64886

(92082604) 
(92022620) 
(92101620) 
(92101621) 
(92071720) 
(92101622) 
(92061202) 
(92060822) 
(92070802) 
(92101221) 
(92052302) 
(92041923) 
(92040221) 
(921026221 
(9203)922) 
(92042321) 
(92100805) 
(92072104) 
(92102824) 
(92050301) 
(92072221) 
(92071601) 
(92101705) 
(92103104) 
(92102123) 
(92031323) 
(92022121) 
(92050602) 
192033101) 
(92060906) 
(920229L9)

ISCST3 - VERSION 96113

•KODELOPTa: COMC

** NIBM REHEDIATIOH SITC-SHOftT TERM »400CL-16 FT. STACK HT. t 11 INCH 8 
RUH3-1992MBT DATA

URBAN rUVT DFAULT

*** THE 1ST HIGHEST 1-ltR AVERAGE CONCENTRATION VALUES FOR SOURCE CROUP: ALL
INCLUDINO SOURCE(9): STACKl «

DIRECTION i 
{DEGREES) I 300.00

HB7H0RK ID: POLRl 
•• CQNC or TCE

400.00

; NETWORK TYPE: GRIDPOLR 
IN HICR06RAHS/H**3

DISTANCE (METERS) 500.00

5.69485 
5.61987 
6.92207 
S.56493 
S.59298 
6.39191 
5.28628 
5.24674 
S.19619 
5.18596 
5.02463 
5.10390 
5.02650 
5.19473 
5.21334 
5.24955 
5.26839 
5.33828 
5.16374 
S.47475 
5.54366 
5.61985 
5.63373 
5.76947 
5.81849 
5.82627 
6.68803 
6.69226 
6.92066 
6.90447 
6.74469

(92041503)
(92050803)
(92101620)
(92101621)
(92101621)
(92101622)
(92101819)
(92080822)
(92091802)
(92101221)
(92052302)
(92041923)
(92040221)
(92102622)
(92031922)
(92042321)
(92050323)
(92072104)
(92092002)
(92050301)
(92062701)
(92100723)
(9210)705)
(92103104)
(92040724)
(92031323)
(92022121)
(92050602)
(92033101)
(92060906)
(92022919)

03/27/97 
15:20:21 
PACE 14

600.00

360.0 I
10.0 I
20.0 I
30.0 I

4.51016 (92042504) 
4.21671 (92022606) 
4.51403 (92102621) 
4.42027 (92051323)

2.65719 (92042504) 
2.78447 (92022606) 
2.69197 (92082004) 
2.78759 (92051323)

1.98504 (92031103) 
1.97751 (92022606) 
2.02931 (92082004) 
1.95076 (92122406)

1.492S1 (92031103) 
1.46813 (92022606) 
1.51565 (92082004) 
1.47204 (921224061

.95252 192031103) 

.95066 (920226061 

.95945 (92062004) 

.94203 (92122406)

ac/3

I0)
Q.
0)
(D
O
0

1o
Z
p
CD
CD
<»
C3

S
O
O
CD
>ro



> 03
Pt<Q „
0) CD m 
O W §.
^ -vl —.Bog; 
CD o r;
3 -h > 
^ 4ik 
CO (Ocn

40.0 I
50.0 I 
«0.0 I
10.0 I
eo.o \
90.0 I

100.0 ]
110.0 t
120.0 I
130.0 I
140.0 I
150.0 I
160.0 I
110.0 I
160.0 (
190.0 I
200.0 I
210.0 I
220.0 I
230.0 I
240.0 I
250.0 I
260.0 I
270.0 J
260.0 I
290.0 i
300.0 I
310.0 I
320.0 i
330.0 I
340.0 I
350.0 I

4.42615 
4.31469 
4.32927 
S.6346S 
4.60565 
4.63436 
5.20962 
4.11269 
4.07250 
4.05374 
4.03716 
3.91657 
3.97344 
3.92346 
4.04265 
4.06324 
4.01919 
4.11491 
4.1S110 
4.08618 
4.23291 
4.21813 
4.32962 
4.36519 
4.43114 
4.48159 
4.49095 
5.08431 
5.06544 
5.08684 
5.06969 
4.97419

(92011621)
(920415031
(92050803)
(92101620)
(92101521)
(9210162U
(92101622)
(9210L819)
(92080822)
(92091602)
192101221)
192090819)
192041923}
192040221)
(92102622)
(921U420)
(92042321)
192050323)
192061203)
(92092002)
(92012819)
(92062701)
(92100723)
(92101705)
(92102922)
(92040724)
(92042603)
(92022121)
(92012520)
(92033101)
(92080906)
(92022919)

2.85022
2.80560
2.60395
3.85084
3.23981
3.24746
3.58523
2.68121
2.67086
2.65921
2.64470
2.57878
2.60624
2.36145
2.64750
2.66365
2.63026
2.67880
2.70529
2.70773
2.75849
2.78014
2.80531
2.83406
2.85422
2.67089
2.89S60
3.11971
3.11358
3.10993
3.09763
3.05658

(92071621)
(92031822)
(92080402)
(92101620)
(92101521)
(92101621)
(92101622)
(92051524)
(920619031
(920918021
(92101221)
(92090819)
(92041923)
(92040221)
(921026221
(92111420)
(92042321)
<920503231
(92061203)
(92092002)
(92012819)
(92101122)
(92071404)
(92101705)
(92102822)
(92040724)
(92042603)
(92022121)
(92012520)
(92033101)
(92060908)
(92021623)

2.00304
1.98781
1.97121
2.79059
2.38867
2.39105
2.61550
1.91034
1.90151
2.15577
1.88155
l.84US
1.85682
1.84240
1.68315
1.89457
1.87297
1.69237
1.92247
1.93078
1.94463
1.95796
1.97204
1.96648
2.00266
2.01949
2.03100
2.13690
2.13681
2.12746
2.11908
2.10231

(92013018)
(92031822)
(92000402)
(92101620)
(92101521)
(92101621)
(92101622)
(92051524)
(92061903)
192120417)
(92101221)
(92090819)
192041923)
(92040221)
(92102622)
(92111420)
(92042321)
(92050323)
(92022222)
192092002}
(92012819)
192101122)
(92071404)
(92101705)
(92071604)
(92102501)
(92042603)
(93022121)
(92012520)
(92033101)
(920609061
(92021623)

1.S0I83
1.49319
1.47216
2.12706
1.84101
1.84162
2.00416
1.44220
1.43538
1.83862
1.42056
1.39362
1.40360
1.39429
1.42157
1.42977
1.40610
1.42138
1.45094
1.45724
1.45540
1.47344
1.48351
1.49234
1.50160
1.51074
1.51655
1.57442
1.57709
1.56669
1.56733
1.55291

(92013018)
(92031822)
(92080402)
(92101620)
(92101521)
(92101621)
(92101622)
(92051524)
(92061903)
(92120417)
(92101221)
(92090819)
(92041923)
(92040221)
(92102622)
(92111420)
(92042321)
(92042624)
192022222)
(92092002)
(92012619)
(92061624)
(92061505)
(92081507)
(92071604)
(921025011
(92042603)
(92022121)
(92012520)
(92033101)
(92052406)
(93021623)

XSC5T3 - VCR8IGM 96X13

‘MOOELOPT8: COUC

NZBW ROffiOIATICW SITE-SJIORT TBM HOML-16 FT. STACK HT. 4 1) INCH S 
mJN3-1992MET DATA ••

UABAH FLAT □FAULT

«** THE 1ST NICHE8T l-i(R AVERAGE CONCCNTRATION VALUES FOR SOURCE GROUP: ALL
IKCLUOTK6 SOURCE(8): STACKI « '

**• HCTMORK lOr POLRl 
CONC OF TCB

DIRECTION I 
(DEGREES) I

} NETHORK TYPE: GRIDFOLR 
IN HICROGRAHS/H*»3 

DISTANCE (HCTCRS)

.95465 

.95117 

.94024 
1.37932 
1.20896 
1.20909 
1.30906 

.92557 

.98248 
1.43353 

.91282 

.89859 

.90358 

.89682 

.9)332 

.91857 

.89544 

.91860 

.93047 

.93414 

.92188 

.94242 

.94701 

.95083 
1.01707 

.95796 

.95978 

.98251 

.98701 

.97751 

.98308 

.97201

(92013018)
(92031822)
(92031023)
(92101620)
(92LOL521)
(92101621)
(92101622)
(92051524)
(92120417)
(92120417)
(92101221)
192090619)
192041923)
192040221)
(92102622)
(92022521)
(92042321)
(92042824)
(92022323)
(92092002)
(92012819)
(92060503)
(9206150$)
(92081507)
(92120414)
(92102301)
(92042603)
(92022121)
(92012520)
(92033101)
(92052406)
(92021623)

03/27/97 
15:20:21 
PAGE 15

#|.t

1000.00

360.0 ) 
10.0 ( 
20.0 I

.67604 (92031103) 

.67507 (92022606) 

.67755 (92082004)

O
»<
2,
oo
COQ.
0)
CD
OO

zo
CO
CD
CO
(boCD

6o
cn>ro



CO

ssCO
CO
§.

> 03 
;i$(Q
0) n> m

3-^2! 
CD o C
3 -h > 
r* ^
Ca3 (Ocn

30.0 1 .66090 (92122406)

40.0 1 .67550 (92013018)
SO.O 1 .67300 (92031622)

60.0 1
.66023 (92031023)

70.0 1 .98762 (92101620)
00.0 1 .87090 (92101521)

90.0 1 .07096 (92101621)

100.0 1
.94146 (92101622)

110.0 1 .65903 (92051S24)

12D.0 1 .77863 (92120417)

130.0 1
1.10535 (92120417)

140.0 1 .65062 (92102221)

150.0 1 .64200 (92090819)
160.0 ( .64505 (92041923)

170.0 I .64218 (92040221)

100.0 1 .65111 (92102622)

190.0 1 .65669 (92022521)
200.0 ) .63396 (92042321)

210.0 1

i CD (92042824)

220.0 ) .66208 (92022222)

230.0 1 .66439 (92092002)

240.0 1 .65813 (92032705)

250.0 1 .66923 (92061624)
260.0 1 .67173 (92061505)

270.0 1
,67370 (92(m507)

280.0 I .03607 (92120414)

290.0 {
.67706 (92102501)

300.0 t .67770 (92042603)

310.0 1
.6913? (92073102)

320.0 ( .69366 192012520)
330,0 1 .68540 (92033101)

340.0 1 .69166 (92052406)

350.0 1
.68272 (92021623)

1SCST3 - version 96113 NIBH REMEDIATION SITE-SHORT TERM MOOEL-16 FT. STACK HT 
• RUN3-1992HET DATA

t 11 INCH S 03/27/99 
ISi20:21 

. PAGE 16
••MOOElOPTo: CONC URBAN ELAT omjLT

THE 1ST HIOHEST I-HR AVERAGE OOKCENTRATION 
INCLUDING SOURCE(S): STACKl ,

VALUES FOR SOURCE CROUP: ALL

DISCRETE CARTESIAN RECEPTOR POINTS 
CONC OF TCE IN MICROGRAHS/H‘*3

X-COORO (Ml T-COORO W1 CONC ITYMMOOimi X-COORO tm T-COORO (Ml CONC (YYKMOOHH)

>10.SS 
-58.55 
-89.33 
-09.33

1.33
1.33
1.33

41.33

30.84226
19.41630
14.92949
14.37105

(920100161
(92001407)
(920203231
(920409041 II

1.33
1.33

21.33
61.33

24.66322
16.45000
15.02007
13.22653

(92120513)
192051505)
(92101104)
(92060802)

S

I(/>Q.
0)
CD

?
azo
CD
CD
C»
6

oO
CO



g

i
-09.33
•69.33
-29.33

1.45
].45
1.45

B1.33
100.34
100.34
100.40
60.34
20.34

ISCST3 - VF.RSIOM 96113 ***

••KODELOPTr: CONC

19.60939 (9202212U
19.39051 (92082*1041
22.57400 <920226191
11.75029 (92020119)
21.27530 (92032B18)

.00009 (92101620)

-89.33
-49.33
-9.33
1.45
1.45
1.45

100.40
100.34
100.34
80.34
40.34 
1.33

•* NtBW RBHCDIATIOH SZT&-8H0RT TCRH HOD£L-16 FT. STACK HT. ( 11 
••• RUM3-1992HBT DATA

17.45222
21.26512
22.96228
14.08943
28.11027
26.85549

INCH S *•*««•

(92061004)
(92050605)
192020419)
(92032818)
(92121411)
(92040212)

URBAN FLAT OTWILT

03/27/97 
15:20:21 
PACG 17

THt 1ST HIGHEST 24-HR AVeHAGE COMCEHTRATICW 
INCLUDING SOURCE(S): STACKl ,

VALUES FOR SOURCE GROUP: ALL

> Q)
A CQ
0) CD m

3 ro s 
(Dor;3 -h >
w <oat

DIRCCTION I 
(DEGREES) I

360.0 I
10.0 I
20.0 I
30.0 I
40.0 I
50.0 I
60.0 I
70.0 I
80.0 I
90.0 ) 

tOO.O I
110.0 I
120.0 I
130.0 I
140.0 I
150.0 I
160.0 I
170.0 I 
IBO.O I
190.0 I
200.0 I
210.0 t
220.0 I
230.0 I
240.0 I
250.0 t 
260. 0 I
270.0 I 
2B0.0 I

50.00

••• NBTNORK ID: POLHl 
•• CONC or TCE

100.00

; NETWORK TYPE: QRIDPOLR 
IN HICR0GRAH5/H»«3

DISTANCE (METERS) 150.00 200.00

2.83B3LCI92080124} 
3.49695c 192080124) 2.782460920125241 
3.726130(92020224) 
3.96655092020224) 
5.19234092071524) 
5.69270 (92103124) 
7.58713 (92103124) 7.86593092122024) 
4.77684092122024) 
2.84900092112024) 
3.23332092051124) 
2.95408092051124) 
2.70575 (92070724) 
1.73859 (92041924) 1.456910(92101824) 
2.26294092112924) 
2.9I307c(92112924) 
2.514240 92112924) 4.277220(92022424) 
3.07547092022424) 
5.03119 (92110324) 2.184950(92010824) 
3.54034092010124) 
4.397190(92010124) 
5.84272 (92011024) 
8.99848 (92011024) e.38372e(920l2024) 
8.533480(92020724)

1.135300 92080724) 1.012770920806241 
.84203 (92102824) 1.169850(92050724) 

2.695700(92032424) 
2.83114c(92042024) 
3.354780(92071524) 
2.90081 (92091724) 
5.14020 (92113024) 
4.70003 (92113024) 1.990580(92070124) 
1.81233 (92091624) 
2.07913 (92091624) 
1.80275 (92070724) 
1.46396c<92070224 I 2.235320(92051224) 
1.14935 (92101324) l.l6784c(92112924| 
1.234790(92022524) 
2.320310(92022424) 
2.16654 (92110324) 
1.30886 (92110324) 1.421120(92010824) 
2.197090(92010824) 
2.242540(920101241 
3,93193c(920101241 
3.10214 0 92012024) 
4.25766 (92093024) 5.523300(92102724)

1.010820(920425241 
.705610(92012824) 
.73875 (92102824) .760690(92050724) 

1.076520(92032424) 
2.130910(92042024) 
2.l3227c(92071524J 
1.74794 (92091724) 
3.09632 (92113024) 
3.82649 (92113024) I.2t9l6c(92070l24) 
1.138870(92092524) 
1.47283 (92091624) 
1.19269 (92070724) 1.113970(92070224) 
1.00609 (92062024) 

.03111 (921104241 .833230(921008241 

.937380(92022524) 
1.289970(92022424) 
1.13329 (921103241 .836180(92100724) 

.922100(920108241 
1.295460(92010824) 
1.434020(92010124) 
2.03753 0 92010124) 
1.96349 1920930241 2.45422092122724) 
3.576720 921027241

.779000 92042524) .59978092012824) 

.53222 (92102824) 

.483280 92012424) 1.30578092032424) 
1.6iei7c(92032424) 
1.34 057 0 92071524) 1.09264092071524) 
2.00139 (92U3024) 
2.99038 (92113024) 

.93784 (92U3024) 

.64151 (92121324) 
1.02494 (92091624) 

.82062 (92070724) 

.7 9686c(920702241 
■75027 (92062024) 
.63037 (92110424) .602730(92100824) 
.68047c(92022524) 
.618550(92022424) 
.68538 (92110324) .558110(92100724) 
.690560(92010824) 
.861650(92010824) 

l.D1975c(92010124) 
1.23074c(92O1O124I 
1.34007 (920930241 1.B7055CI92122724I 
2.33784CI92102724)

.57987c(92042524) 

.472360(92012824) 

.39521 (921028241 .378970(92012424) 

.906050(92032424) 
1.291600(92032424) 

.893490(92071524) 

.829150(92071524) 
1.37223 192113024} 
2.32960 192113024) 

.75078 (92113024) 

.64533 (92121324) 

.74200 (92091621) 
.59372 (92070724) .505170(92070224) 
. 56*557 (92062024) 
.47885 (921104241 .446590(92100824) 
.50191092022524) 
.56829092022424) 
.45943 (92110324) .39107c(92l00724) 
.523180(92010824) 
.59884092010824) 
.76269092010124) 
.824810(92010124) 
.95274 (92093024) 1.43154092122724) 

1.66206092102724)

s
cno
scnQ.
9?.
CD

OO

azp
CD
CD
00
CD
O
CJ)
6
O
CD
>N)



03

s
03

290.0 t n.04172c(92120e24)
300.0 I 11.972900(92071124)
310.0 I 7.47713 (92011124)
320.0 I 6.S0866 (92010524)
330.0 I 7.606900(92021324)
340.0 I 6.41070 (92010524)
350.0 I 5.36493c(92080724)

5.4890ec(92102724) 
3.€9467cl92012524} 
3.117060(92042024} 
3.29530e(92080724) 
2.30506 (92010524) 2.233220(92012624) 
1.695230(92000724)

3.02364 (92090324) 2.10199c(920l2524) 
1.717200(92042024) 
1.664400(92080724) 
1.241410(92001024) 
1.271590(92012624) 
1.0066Sc(92080924)

1.79590 (92090324) 1.496650(92012524) 
1.052430(92042024) 

.98713c(92080724) 

.752310(92081024) 

.812530(92012624} 

.639600(92022924)

••• ISCST3 - VERSION 96113

**NODELOPro: CONC

man REMBOZATION StTC-SHORT TtW MODGL-16 FT. STACK HT. ( 11 INCI) S 
Rim3-1992KBT ORTA

URBAN FLAT DTAULT

1.185440(92111624) 
L.0916lc(92012524) 

.709570(92042824) 

.681620(92011324) 

.S0060e(92081024) 

.564010(92012624) 

.439790(92022924)

03/27/97 
15r20:21 
PAGE 18

••• THC 1ST HIGHEST 24-HR AVCRASC OOHCENTRATtOH VALUES FOR SOURCE GROUPi ALL

NETMORK 10: POlAl

•* coMc or Tce

V. "0 Q)
(Q

Q) CD m

3 W Z 
(Dor;
3 -H >
03 (Ocn

DIRECTION (

; HETWORK TYPE: 6RIDP0LA **♦ 
IN MlCR0aRAMS/M**3 

OXSTANCC (KETCRS)
CRESS) 1 300.00 400.00 soo.oo

360.0 ) .4412Se(92042524) .27044c(92042S24) .192860(92042524)
10.0 ) .37260c(92012824) .24539c(92012824) .174180(92012824)
20.0 1 .30132 (92102824) .19033 (92102824) .13180 (92102824)
30.0 ( .29863c(92012424) .19654c(920l2424) .13933c(92012424)
40.0 ( .652S9c(92032424) .37832c(92032424) .245340(92032424)
50.0 1 1.02902c(92032424) .685190(92032424) .488540(92032424)
60.0 I .631220(92071524} .3977Oc(92O42024) .281940(92042024)
70.0 1 .64487e(92071524) .420080(92071524) .296390(92071524)
BO.O 1 .98725 (92113024) .57431 (92113024) .374600(92111224)
90.0 1 1.83590 (92113024) 1.20928 (92113024) .85726 (92113024)

100.0 1 .60801 (92113024) .41628 (92113024) .30117 (92113024)
110.0 1 .50378 (92121324) .32818 (92121324) .23070 (92121324)
120.0 j .56003 (92091624) .35256 (920916241 .2443? (92091624)
130.0 \ .44877 (92070724) .28328 (92010724) .19647 (92070724)
140.0 1 .44S55c(92070224) .283450(92070224) .197650(92070224)
150.0 1 .43067 (92062024) .26613 (92062024) .20285 (92062024)
160.0 1 .37292 192110424) .24428 (92110424) .17360 (92110424)
170.0 1 .34262092100824) .220660(92)00824) .155380(92100824)

180.0 ) .38237c(92022524) .250190(920)2424) .178360(92012424)

190.0 1
.42103c(920224241 .263970(92022424) .183290(92022424)

200.0 1 .33047 (92110324) .19747 (92110324) .13328 (92110324)
210.0 ) .20747c(92100724) .173700(92100724) .116630(92100124)

220.0 1 .40648c(92010024) .26491c(920)0824) .168740(92010124)

230.0 1 .436780(92010824) .26246c(92010824) .179110(92011524)

240.0 ( .59047c(92010124) .384290(92010124) .271390(92010124)

250.0 1 .592070(92010124) .347360(92010124) .226850(92010124)

260.0 1 .70934 (92093024) .43876 (92093024) .30096 (920930241
270.0 1

1.111740(92122724) .718960(92122724) .502890(921227241

600.00

.142760(92042524) 

.131020(92012024) 

.09753 (92102024) 

.104500(92012424) 

.171070(92032424) 

.367970(92032424) 

.211460192042024) 

.22172CI92071S24I 

.277770)92111224) 

.64313 192113024) 

.22708 (921130241 

.17172 1921213241 

.18083 (92091624) 

.14530 (920707241 

.146900(92070224) 

.15260 (92062024) 

.13084 (92110424) 

.116430(92100824) 

.134550(92012424) 

.135800(92022424) 

.098590(92100724) 

.084090(92100724) 

.14216c(92010l24) 

.133320(92011524) 

.20329c(92010L24) 

.I6293c(92010124) 

.222300(92112324) 

.373480192122724)

800.00

.089260(92042524) 

.083550(92012824) 

.06093 (92102824) 
■066310(92012424} 
.098000(92032424) 
.234370(92032424) 
.133560(92042024) 
.139850(92071524) 
.172950(62111224) 
.40731 (92113024) 
.14392 (92113024) 
.10708 (92121324) 
.11276 (92091624) 
.09021 (92070724) 
.092060(92070224) 
.09733 (92062024) 
.08370 (92110424) 
.073960(92100824) 
.086040(92012424) 
.084670(92022424) 
.0^1340(92100724) 
.050240(92100724) 
.090440(92010124) 
.083220(92011524) 
.128330(92010124) 
.099410(92040624) 
.138930(92112324) 
.233090(92122724)

O■z-
O

O)oo
v>
a.
0)
CD
Oo3
S
a
z
p
CD
CO
00
o0 
O)1

Oo
CD



260.0 I
290.0 I
300.0 I
310.0 I
320.0 I
330.0 f
340.0 t
350.0 \

L.23912CI92102724I
.8S240c(92111624»
.62050c(92012524|
.SI273e<92042824|
.506230(92011324}
.3ST22c(92081024t
.413860(920126241
.321140(92022924}

rsCST3 - VERSION 96113

•‘KOOELOPTa: COHC

.ai272c(92l21624)

.499720(92111624}

.506300(92012324}

.307710(92042824)

.313470(92011324)

.209690(92081024}

.251900(92012624)

.194750(92022924)

.576740(92121624)

.329430(92111624}

.346590(92012524}

.206290(92042624}

.214100(92011324)

.139290(92082024}

.171370(92012624)

.132470(92022924)

.435060(92121624)

.23600CI92012224}

.252910(92012524)

.152260(92042824)

.156790(92011324)

.100180(92081024)

.125440192012624)

.097110(92022924)

MIBW REMEOIATICSri SITE-SHORT TERM MOBEL-16 PT. STACa< HT. 6 11 INCH 8 *** 
• RUM3-1992MET DRTA

URBAN PLAT OPAULT

.216120(92121624)

.146730(92072724)

.154090(92012524).09400c(92042624)

.096310(92011324)

.060100(92081024)

.017300(92012624)

.060l4c(92022924)
03/27/97 

15:20:21 
PAGE 19

THE 1ST HIGHEST 24-IIR AVERAGE CONCENTRATION VALUES FOR SOURCE CROUP: ALL

> Q) 
^CQ
Q) (D m

3 2 g: 
(Dor’
3 -*> >
CO to tn

DIRECTION I 
(DEGRESS) I

NETWORK 10: POLRl 
*• CONC OP TCE

1000.00

: NCTHORK TYPE: GRIOPOLR

IH MICROGRAMS/M**3 
DISTAfJCC (HCTERS)

360.0 1 .06!«5e(»204SS»«|
10.0 1 .0591Sc(92012eZ4)
20.0 1 .04261 (921028241 o
30.0 ) •04663c(92012424)
40.0 1 .061390(920324241
50.0 ( .166460(920324241 o
60.0 ) .093440(920420241
70.0 1 .091970(920715241 C/)
80.0 1 .120000(921112241 o
90.0 1 .20630 (921130241

100.0 1 .09949 (921130241 c/>
210.0 I .07414 (921213241 o.til
120.0 t .07967 (920916241
130.0 1 .06244 (920707241 1 CD

140.0 1 .064300(920702241 1 / o
150.0 1 .06886 1920620241 o
160.0 1 .06936 (921104241
170.0 P .052230(92100824) s180.0 1 .060960(92012424) ku

o
190.0 1 .058870(920224241
200.0 1 .042470(421007241 Z
210.0 1 .034260192042824( p
220.0 I .063710(92010124)
230.0 1 .067710(920115241 —^
240.0 ) .090210)92010124) CD

en
250.0 1 .068970(920406241 Vi./

00
260.0 1 .096350(921123241

o

(S
oCO



o>CO
CO

270.0 t .162100(92122724)
280.0 1 .194370(92121624)
290.0 1 .102630(92072724)
300.0 1 .105350(92012521)
310.0 1 .065400(92042824)
320.0 1 .066370(92011324}
330.0 1 .040930(92081024}
340.0 I .053560(92012624)
350.0 1 .041920(92022924)

ISCST3 - VERSION 96U3 *•* Mien ftCMKOlATICIM Sm-SHORT TERH H00eL>16 FT. STACK HT. fc U IWCH S *•* 
*** JUm3-1993HCT DMA **

**H0(£L0PT8: COKC URBAN FLAT OFAULT

03/n/9*> 
15:20:21 
FACE 20

*»* THE 1ST HIGHEST 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL
80URCCI81: STACKl »

*** DISCRETE CARTESIAN RECEPTOR POINTS •••

•* CONC or TCE IN HrCROGRAKS/M**3

> 0) 
fl) CD m

? ~3
CD 
D

eng;

X-COORO (H) Y-COORD (H) CONC (YYKHDDHH) X-COORO (HI Y-COORO (H) CONC (YYMMOOHH)

•16.55 1.33 6.63S74 (92050524) -38.55 1.33 10.92086c (92012024)
-58.55 1.33 7.IL761 (92021124) -76.55 1.33 5.68248 (92093024)
-89.33 1.33 4.69287 (92093024) -89.33 21.33 6.87251c (92102724)
-89.33 41.33 3.77158c (9207)124) -89.33 61.33 2.48081c (92012524)
-09.33 91.33 2.47312c (92042824) -89.33 100.40 1.95122c (92080724)
-69.33 100.34 1.98049c (92060724) -49.33 100.34 2.02066 (92010524)
-29.33 100.34 1.86971 (92021024) -9.33 100.34 1.84078c (92080724)

1.45 100.40 1.06288c (92020121) 1.45 80.34 1.36179c (92080724)
1.45 60.34 2.0U31C (92012521) 1.45 40.34 4.30092c (92080124)
1.45 20.34 .00000c (92101621) 1.45 1.33 3.88983 (92041924)

;CST3 - VERSION 96J13 NIBN REMEDIATION SITE-SHORT TERM MOOF.L-16 FT. STACK HT. 1 11 INQI S ••• 03/2

••KOOF.LOPTe: CONC

GROUP ID

••• RUH3-1992HET DATA 
URBAN FLAT DTAULT

15:20:21 
PAGE 21

••• THE SUMMARY OF MAXIMUM PERIOD | B7B4 HRS) RESULTS *•*

•• CONC or TCE

AVERAGE CONC

IN M1CR0CRAHS/M*«3
NCTHORK

RECEPTOR CXR, YR, EELEV. XFIAOI OF TYPE GRID-ID

1ST HIGHEST VALUE IS 
2ND HIGHEST VALUE IS

3.32513 AT 
2.72116 AT

-16.98«
-43.30,

17.10,
25.00,

.00, 
• 00,

.001

.00)
CP
GP

POLRl
POLRl

0

a(Z)

1tn
Q.
0)
(1)
O
O
3.
uazo
CD
CO
9°cb
5
6 
o w



<O)

RRCEPTOR TYPES: GC > GRIDCART
GP • GRIDPOLR 
DC « 013CCART 
DP » DISCPOLR 
BO • BOUNDARY

•** ISCST3 - VERSION 96113

••NODCLOPTo: CONC

NIBM REHEDIATICW SITE-SHORT TERM KOOEL-16 rt. STACK HT. 4 11 INCH 3 ••• 
*•* RW3-1992MET DATA ••

URBAN PLAT DPAULT

THE SUMMARY OP HIGHEST 1-HR RESULTS *•*

03/27/97 
15:20:21 
PACE 22

> fl)

0) 0) m 
g. w ^ 
3 So;
(0 o Z
3 -h >
CJ <o Ol

•• COKC or TCE

AVERAGE CONC

IN H1CR0GRAHS/H**3
DATE

(YYMHDOmn
KCTHORK

RECEPTOR IXR, YR, ZELEV. 2PLAG) OF TYPE GRlD-lD

ALL HIGH 1ST HIGH VALUE IS S2.63505 OH 92042404: AT I -25.00, 43.30, .00,

••• RECEPTOR TYPES: GC - GRIDCART
GP - CRIDPOLR 
OC - DI8CCART 
DP - DISCPOLR 
RO - BOUNDARY

*•* ISCST3 - VERSION ........................................... RCHCOIATION SITE-SHORT TERM KOOBL-16 PT. STACK HT. 4 11 IMCTl 3 **•
RUN3-I992HET DATA ••

.001 GP POLRl

••KOORLOPTs: CONC URBAN PLAT DPAULT

••• THE SUMMARY OF HIGHEST 24-HR RESULTS ***

03/27/97 
15:20:21 
PACE 23

•• CONC or TCE

AVERAGE CONC

IN HICROGRAMS/M»*3
CATS

(YYMMOOMHl
NETHORK

RECEPTOR (XR, YR, ZELEV, EPLAGI OP TYPE GRID-XD

HIGH 1ST HIGH VALUE IS 13.04172c ON 92120024: AT ( 17.10, .001 GP POLRl

RECEPTOR TYPES: GC - GRIDCART 
GP - GRIDPOLR 
DC « OISCCART 
DP - DISCPOLR 
BD - eoUNOARY

O
0 
CO

1tnQ.
Q>
(D
oo

a
zp
CD
CD
00
<b
o(3)

6o
w



I

•** 1SCST3 - VBRSIOM 96113 *•*

••MOOELOm: CONC

•• KIW REMEDIATION SITB-SJIORT TERM HODEL-16 FT. STACK HT. i 11 INCH S ••• 
••• RUN3-1992MET DATA

URBAN FLAT DFAULT

03/2T/97 
15:20:21 
PAGE 24

*•* Message Sunnary : ISCST3 Model £x««utlon

-.............- Suttaary of Total Heasagea-------—

A Total of 0 ratal Beror Keaeagefol
A Total of 0 Wacnlng Hesaagelal
A Total of 842 Informational Ho8sago(a)

A Total of 842 Cain Houra Identified

FATAL ERROR MESSAGES NONE

mX
zr

> 0)
CQ 

03 CD 
” W
-J ^3^5: 
(Dor;
3 -h >
^ Jk
CJ (Ocn

MAStHING MGSsneeS 
••• DOME

••• 35CST3 rinlshes Succasafully •“
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u
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w
I I8CST3 - lOATCD 96U3)

IBM-PC VERSION <3.051 ISCST3R 
(Cl COPYRIGHT 1992-1996, TRINITY CONSULTANTS, INC.

Run Bogan on 3/27/1991 at 17:14:31

BRCCZe AIR SUITE (ISCST31 - Cf\TRrNITrVSUITC\CH72096.DAT 
** Trinity Consultants Incorporated, Dallaa, TX

CO STARTING
CO TITLEOME HIBU REMEDIATION SITE-SHORT TERM MODEL-16FT. STACK HT. < 10 INCH S 
CO TITLETNO RUM3-1989HCT DATA 
CO MODBLOPT OPAULT CONC URBAN 

1 24 ANNUAL
TCE 
HAT 
RUN

CO AVERTIME 
CO poLurriD
CO TERRHGTS 
CO RUNORNOT 
CO EIHISIIED

> fl)
03 <T> m

CO

g 1; 
a >
tfi

o
3"3
CD3

SO STARTING 
SO CLEVUMXT 
SO LOCATION 
*♦ SRCOESCR 
SO 5RCPARAM 
SO BUILDKGT 
SO BUILDHGT 
$0 BUILDHGT 
SO BUILDHGT 
SO BUILDHGT 
SO BUILDHGT 
SO BUfLOHZD 
SO OUILDHIO 
SO eUlLDHIO 
SO BUILDNID 
SO BUILONID

METERS
STACKl POINT -4.7 12.7 0
AIR STRIPPER EXHAUST
STACKl 1.574974B-02 4.68 299.82 22.47931

4.27 4.27 4.27 4.27 4.27 4.27
4.27 
4.27 
4.27 
4.27 
7.62 
26.67

0.254
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl
STACKl

4.27
4.27
4.27
4.27
7.62
20.9
27.99
29.1
20.9
27.99

4.27
4.27
4.27
4.27
7.62
24.1
26.18

28.31

4.27 
4.27 
4.27 
4.27 
7.62 

28.23 
23.58 26.2

26.66 24.2

4.27
4.27
4.27
4.27
7.62

4.27 
4.27 
4.27
4.27
4.27 

29.03 28.95
28.03 29.01

21.0 17.17
29.03 28.95
28.03 29.01

24.1 26.57 28.23
26.18 23.58 26.2 

BUILDHID STACKl 63.61 55.73 46.15 35.11 23.12 17.11
SO CHlSUNtT l.OCfOe GRAHS/SEC MICROGRAMS/M**3 
50 SRCGR0UP ALL 
SO PINISHCO

RE STARTING 
RE GRTDPOLR POLRl STA 
RE GRIDPOLR POLRl ORI6 0 0
RE GRIDPOLR POLRl OIST SO 100 
RE GRIDPOLR POUl OIST 1000

130 200 250 300 400 600 600 800

RE GRIDPOLR POLRl DOIR 0 1to 20 30 40 50 601 70 BO 90 100 noRE GRIDPOLR POLRl OOIR 120 130 140 ISO 160 170 160 190 200 210
RE GRIDPOLR POLRl ODIR 220 230 240 250 260 270 200 290 300 310
RE GRIDPOLR POLRl DDIR 320 330 340 350

g
O)
o
S:
0>
a.0)
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O
o
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a
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CD
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EgA
gCO

a

J> Q) PtCQ 
Q} 0 
C’ W
3 2 
<D o ^
3 -h > 
rt- ^
CJ <o oi

§
g

RE GRIDPOLR POLRl END
♦ ♦ OOUNOARY
RE OISCCART -10.SS 1.33
RE DISCCART -38.53 1.33
RE OISCCART -SB.S3 1.33
RE DISCCART -78.33 1.33
RE OISCCART -89.33 1.33
RE DISCCART -89.33 21.33
RE DISCCART -89.33 41.33
RE DISCCART -89.33 61.33
RC DISCCART -89.33 81.33
RE DISCCART -89.33 100.4
RE DISCCART -69.33 100.34
RC DISCCART -49.33 100.34
RC DISCCART -29,33 100.34
RE DISCCART -9.33 100.34
RE OISCCART 1.43 100.4RC OISCCART 1.43 i90.34
RE DISCCART 1.43 <60.34
RC OISCCART 1.4S 40.34
RC DISCCART 1.49 20.34
RE DISCCART 1.45 :L.33
RC riMIGHED

ME STARTING
HE IHPUtnL C:\TRlNITY\SUr
HE AMEMHOHT 10.0 METERS
HE SURFCATA 231B3 1989
ME UMRDATA 23160 1989
HE STARTEND 09 01 01 1ME pihiskeo
OU STARTING
OU RECTABLB 1 FIRSTOU RCCTABLE ALLAVE FIRST
OU FINISHED

89 12 3L 24

•** SETUP PlnlahoA Succ^Befully **•

ISC8T3 - VERSION 96U3 •** *** NIBN REMEDIATION SITE-SHORT TERM K0DEL-l6rT. STACK HT. ( 10 INCH S
**• BlfN3-l«e9MET DATA

••MODELOPTs: CONC URBAN FLAT OTAULT

*** MODEL SETUP OPTIONS SUMMARY

03/27/91 
PAGE 1

O
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Ca5

s§O)

I

> £D
;=tco 
Q) CD m 
O X3-3 00 ^ -MS 
n> o r-3 -h > 
r* ^

tn

••Intermediate Terrain Processing Is Selected

••Model lo Setup Tor Calculation of Average CXlHCentratlon Values.

" SCAVCHaiNQ/OEPOSITION LOGIC -- 
••Model Uses NO BUY REPLETION. DOPIETB • F 
••Model Uses NO NET DEFLCTtON. HDPUTC - F 
••NO WET SCAVENGING Data Provided.
••Model Does NOT Use GNtOOEO TERRAIN Data tot Depletion Calculations 
••Model Uses URBAN Olspecalon.

••Model Uses Regulatory OCfAULT Options:
1. Final Plume Rise.
2. Etaek-tlp Oovnwash,
3. Buoyancy-Induced Dispersion.
*. Use Calms Processing Routine.
S. Mot Use Hissing Data Processing Routine.
S. Default Mind Profile Exponents.
1. Default Vertical Potential Teeperature Gradients, 
a. “Upper Sound* Values for Supersguat Buildings.
9. No Exponential Decay for URBAM/Nan-S02

••Model Assumes Receptors on FLAT Terrain.

••Model Assumes No PUVCPOLE Receptor Heights.

••Model Calculates 2 Short Term AverageCsl of: i-HR 29-HR
and Calculates ANNUAL Averages

••This Run Includes; 1 Sourcslsli 1 Source Gcoup(s): and

••The Model Assumes A Pollutant Type of: TCE

••Model Set To Continue RUNnlng After the Setup Testing.

••Output Options Selected:
Model Outputs Tables of ANNUAL Averages by Receptor
Modal Outputs Tables of Highest Short Term Values by Receptor IRECTABLE Keyuordl

fl« Reeeptor(a)

•NOTE: The Following Plage May Appear Following COHC Values:

••Hlae. Inputs; Anem. Hgt. (ml 
Emission Units 
Output Units

10.00 ICRAHB/SEC 
MICROGRAMS/M* *3

Decay Coef.

•Input Runstrean File: C:\TRINITY\SUITE\EM72096.OAT

c for calm Hours
la for Mlaolng Hours
b for Both CaU and Missing Hours

.0000 ; Rot. Angle » 1
I EmlBsloii Rate.Unit factor «- .IOOOOE>07

I ♦•Output Print File; e:\TRIHI-rtvSUtTE\EM72096.LST

g
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rSCST3 - VCASroM 96113

•KOOCLOPTS*. CO«C

*** HZBH REHCOMTrOM 9irc-SHORT TCAH NODCL-l^rT. STACK »IT. < 10 f»lC» 3 **
*** RUN3-1989MET DATA

URBAN FLAT

0V37/97 
17:14i31 
PAGE 2

POINT SOURCE DATA **♦

NUMBER EMISSION RATE BASE STACK STACK STACK STACK BUILDING EMISSION RATE
SOURCE PART. (USER UNITS) X Y ELEV. HEIGHT TEMP. EXIT VEL. DIAMETER EXISTS SCALAR VARY

ID CATS. (METERS) (METERS) (METERS) IMETGRS) lOEO.K) (M/SCC) (HCTCRS) DY

STACKl .157S0E-01 -4.7 4.80 299.82 .25

>~s
0) (0 o3"
3
<D 
3

mX 
3-
CJ 
>

03
00
03

6U1

* ISCST3 - VERSION 96113 **•

♦MOOELOPTer CONC

GROUP ID

ALL STACKl .

•• 1SCST3 • VERSION 96113

••• NIBM REMEDIATION SITE-SHORT TERM HOOEL-16rr. STACK HT. 4 10 INCH S 
••• RUN3-1909MET DATA

URBAN FLAT DFAULT

03/27/97 
17:14:31 
PAGE 3

*** SOURCE IDs DEFINING SOURCE GROUPS *** 
SOURCE IDs

** N16M REMEDIATION SITE-SHORT TERM MOOEL-16FT. STACK HT. 4 10 INCH S 
*** RUN3-1989MET DATA

•HOOr.LOPTs: CONC

SOURCE ID: STACKl

URBAN FLAT DFAULT

*•* OIRECriOH SPECinC BUILDING DIMENSIONS

03/27/97 
17:14:31 
PAGE 4

IFV BH
8M MAK

IFV BH
BH MAX irv BH

BM MAX
IPV BH

BM MAK' irv Oil
BM MAK irv BH

BW 11 4.3,
20.9, 0

2 4.3, 24.1, 0 3 4.3,
26.6, 0

4 4.3, 29.2, 0 5 4.3,
29.0, 0

6 28.9,
7 4.3,

28.0, 0
6 26.2, 0 9 4.3,

23.6, 0
10 4.3, 26.2, 0 11 4.3,

28.0, 0
12 29.0,

13 4.3,
29.1, 0

14 4.3, 29.3, 0 15 4.3,
26.7, 0

16 4.3, 24.2, 0 P 4.3,
21.0, 0

19 17.2,
19 4.3f

20.9, 0
20 4.3, 24.1, 0 21 4.3,

26.6. 0
22 4.3, 28.2, 0 23 4.3,

29.0, 0
24 28.9,

25 4.3,
28.0, 0

26 4.3. 26.2, 0 21 4.3,
23.6, 0

26 4.3, 26,2, 0 29 4.3,
28.0, 0

30 29.0,
31 7.6,

63.6, 0
32 7.6, 55.7, 0 33 7.6,

46.1, 0
34 7.6, 35.2, 0 35 7.6,

23.1, 0
36 17.2,

HAK
0
0
0
0
0
0

oTV

2,
(/)
oB:w>Q.
0)
CD
O
O
3

s
p
CD
CD
(»O
5
6 oCrt
>to



I

1SCST3 - VCASION 96113

**K00EL0PT9: COfIC

HIBN REMEDIATION SITE-SHORT TERM KOOEL-16FT. STACK HT. t 10 INCH S 
RUNS-lSeSMCT DATA

URBAN fMT DFAULT

03/27/97 
17:M:31 
RAGE 5

**• ORIODED RECEPTOR HBIWRK SUMMARY **• 
NETWORK ID: POLRl : HETMORK TYPE; GRIDPOLR

ORIGIN fOR POLAR NETWORK •**
.00 j Y-ORIO • .00 tMCTERS)

DISTANCE RANGES OF NETWORK 
tKCTCRS)

> 0) 
oT 0 m

3 So; 
(Dor;
3 -h >
Ca) (O

cn

50.0,
1000.0,

360.0,
100.0, 
200.0, 
300.0,

100.0,

10.0, 
110.0, 
210.0, 
310.0,

ISO.O,

20.0,
120.0,
220.0,
320.0,

200.0, 250.0, 300.0, 400.0,

*** DIRECTION RAOIALS OP NETWORK 
(DEGREES I

30.0,
130.0,
230.0,
330.0,

40.0,
140.0,
240.0,
340.0,

50.0,
150.0,
250.0,
350.0,

60.0,
160.0,
260.0,

SOO.O,

70.0,
no.o,270.0,

600.0,

60.0,
160.0,
280.0,

ISCST3 - VERSION 961J3

•MODELOPTo; CONC URBAN FIAT OFAULT

** DISCRETE CARTESIAN RECEPTORS 
IX-COORD, Y-COORD, 2ELEV, EFLAO) 

{METERS)
-16.5, 1.3, • oii i -36.5, 1.3, .0, .01;
-58.5, 1.3i .0, • 0)1 { -.78.6, 1<3, .0, • 0);-89.3, 1.3, .0, .01; I -89.3, 21.3, .0, .0);
-89.3, 41.3, .0, ■ Oli ( -89.3, 61.3, .0, .0);
-69.3, 81.3, .0, .01; ( -89.3, 100.4, • .0, .01;
-69.3, 100.3, .0, .01; ( -49,3, 100.3, .0, .0);
-29.3, 100.3,

■ 0.
.0); ( -9.3, 100.3, .0, .0);

1.4, 100.4,
■ 0,

.0); ( 1.4, 80.3, .0, .0);
1*4, 60.3, .0, .0); ( 1.4, 40.3, .0,

■ 0);1.4, 20.3, .0. .01; ( 1.4, 1.3, .0, • Oh

1 - VERSION 96113 ... NXBW REMEDIATION SITE-SHORT TERM M00EL-16FT. STACK HT. ( io INCH S

600.0,

90.0,
190.0,
290.0,

NISN REMEDIATION SITS-SNORT TERM HD0EL-16FT. STACK HT. 4 10 INCH S 
RUH3-X969MET DATA

03/27/97 
17:14:31 
PACE 6

03/27/97

O

CO

Ia.0)
CD
O
o3
sa
z
p
CD
CD
C»
O
o05

6 O w



w
g
sw
I

•♦KODELOPTst COHC

•** ftUN3-i9dmer data

URBAN FLAT DFAULT

S0URCE-R6CCPT0R COMBINATIONS FOR HHICH CALCULATIONS MAY MOT BC PeRFORMEO 
LESS THAN 1.0 METER OR 3*SLB IN 019TAKCB, OR MITKIN OPEN PIT SOURCE

n;14;31
PAGE

SOURCE
ZD - - RECEPTOR LOCATION - - 

XR (METERS) YR (METERS)
DISTANCE
(METERS)

STACKl 20.3

> 0)
ST m
3 "g;

••• ISCST3 - VERSION 96113 *•*

• *MOOCLOPTa; CONC

NIBH REMEDIATION SITE-SHORT TERM MOOEL-I6n. STACK NT. ( 10 INCW S **• 
*** RUM3-1009HBT DATA

URBAN FLAT DFAULT

i a>
Ol

*** HETEOROLOOICAL DAYS SELCCTED FOR PROCESSING 
(l-YBSi O-NO)

1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1
1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 J 1 1 1 1 1 1 1 I 1 t 1 1 1 1 1 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 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 11111 1 1 1 1 1 1
1 1 I 1 I 1 1 1 1 1 1 1 1 1 1 L I 1 1 1 11111 1 1 1 i 1 1
1 X 1 1 i 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1
1 1 i i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11111 1 ) 1 1 1 1
1 1 X 1 i 1 1 1 1 1 1 1 1 1 1

METEOROLOGICAL DATA PROCESSED BETWCCN START DATE: 89 1 1 1
AND END DATE: 89 12 31 M

1 L

i I 
1 L

03/27/97 
17;H:31 
PACE S

1 1 
1 1 
1 1 
1 t

NOTE: METEOROLOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON WHAT XS INCLUDED IN -niE DATA FILE.

• *» UPPER BOUND or FIRST THROUGH nFTH WIND SPEED CATEGORIES 
(NCTCRS/SEC)

X.&4« 3.09. B.14. e.23. )0.80.

WIND PROniX GXPOKEHTS

cna
S0)
Q.
0)
CD
oo

a
zo

STABILITY
CATEGORY WIND SPEED CATEGORY 3

CO
CO
CO
ooCD
6
o(/)



.l$000B4O0 

.lftOOOE4«0 

.20000B^OO 

.25000E400 

.3OQ0OE4OO 

.30000B400

.150Q0C400

.15000C4^00

.20000E«^00

.2SO00E4OO

.30000C400

.30000&400

.isoooe»oo.15000C400 

.20000B400 

.2SO00C40O

.aooooc^oo.30000B>00

.1S000E4‘00

.1SOOOC400

.20000C400

.25000B400

.300006400

.300006400

.150006400 

.1S0006400 

.200006400 

.250006400 

.300006400 

.300006400

.150006400 

.150006400 

.200006400 

.250006400 

.300006400 

.300006400

VeRTICAL POTENTIAt TENPERATORC CRADTCN7S »** 
(DEGREES KELVIN PER METERI

STR61L1TY
CATEGORY

A
B
C
0
6
r

.OOOOOE400 

.000006400 

.000006400 

.OOOOOE400 

.20000B-01 

.35000E-01

.OQOOOC400 

.00000E400 

.OOOOOE400 

.OOOOOE400 

.20000C-01 

.35000C-01

MIMO SPEED CATEGORY 3
.OOOOOE400 
.OOOOOE400 
.OOOOOE400 
.000006400 
.20000E«01 
.35000£>01

.OOOOOE400

.000006400

.OOOOOC400

.000006400

.20000E-01

.350006-01

.000006400 

.000006400 

.000006400 

.000006400 

.200006-01 

.350006-01

.000006400

.OOOOOEfOO

.000006400

.000006400

.200006-01

.350006-01

••• 1SCST3 - VERSION 96113

> Q) 
<Q 

0) (T> 
O w

3
CD o

Ca3 <DOl

** NXBN REMEDIATION SITE-SHORT TERM HOOCL-L6IT. STACK HT. I 10 INCH 8 
RUH3-1989NCT DATA

*H0D6L0PT9: CQNC URBAN FLAT OFAULT

03/27/97 
I7:14t3l 
PAGE 9

mX
3-
g;
>

*** THE FIRST 24 HOURS OF METEOROLOGICAL DATA

FILE: C:\TRlNimSUm\KCT\PHXTUS09.BIN 
SURFACE STATION HO, 1 23153

NAME: UNXNOBIN 
YEAR: 1909

romAT: UHFORM
UPPER MR STATION HO. : 23160

NAME: UNKNOWN 
YEAR: 2989

YP.AR MONTH DAY HOUR
FLCM

VECTOR
SPEED
(M/SI

TEMP
(K)

STAB
CLASS MIXINO HI RURAL :iGHT (HI URBAN

USTAR
<H/S> £-0 IPCODE (Ml

PRATE
(wrn/m

89 1 1 1 281.0 2.08 278.2 6 1933.0 81.0 .0000 .0 .0000 0 .00
69 J 1 2 288.0 2,57 277.6 8 1933,0 01.0 .0000 .0 .0000 0 .00
89 1 1 3 304.0 2.57 278.5 6 1933.0 81.0 .0000 .0 .0000 0 .00.
89 1 1 4 293.0 2.57 275.9 6 1933.0 01.0 .0000 .0 .0000 0 .00
09 1 1 5 293.0 1.00 275.4 7 1933.0 81.0 .0000 .0 .0000 .00
89 1 1 6 202.0 2.08 274.8 6 1933.0 81.Q .0000 .0 .0000 1 0 .00*
89 1 1 7 205.0 1.00 274.8 7 1933.0 81.0 .0000 .0 ,0000 0 .00
89 1 1 8 203.0 2.08 275.9 6 117.0 193.1 .0000 .0 .0000 0 .00
89 1 1 9 297.0 2.08 278.2 5 419.7 403.1 .0000 .0 .0000 0 .00
09 1 1 10 281.0 3.80 279.8 4 722.3 77 3.1 .0000 .0 .0000 0 .00
89 1 1 11 274.0 3.09 283.2 3 1025.0 1083.0 .0000 .0 .0000 0 .00

O
'<

O)
o
sCO
Q.
0)
CD
O
0

1a
zp
CO
CD
00

6
oOJ

6
oCD



o>CO

i

B9
89
89
89
89
89
89
09
89
89
89
89
89

12
13
14
15
16 
17 
10
19
20 
21 
22
23
24

316.0
343.0
339.0
342.0
74.0

121.0
117.0
94.0
07.0
70.0

132.0
210.0 
320.0

3.09
2.57
1.00
1.00
2.06
2.06
2.06
2.06
l.OO
1.54
1.54
2.06
2.57

285.4 
288.2
209.8
290.9
291.5
289.8 
288.2
285.9 
284.3 
283.2
282.6 
281.5
280.9

1327.7
1630.3 
1933.0 
1933.0 
1933.0
1933.0
1897.8 
1835.5 
1173.2
1710.9 
1640.7
1586.4
1524.1

1353.0
1643.0
1933.0 
1933.0 
1933.0
1933.0
1770.0 
1503.7 
1229.4
955.0
600.1 
406.3 
132.0

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

> £U 
J+CQ
0) CD m

3 " g; 
(D o C3 -h >
U (O 

cn

NOTES: STABILITY CLA89 1-A, 2-0, 3-C, 4-0, 5-E AHO 6«f.
PLCM VECTOR IS DIRECTION TCNARD tWICH NINO IS BLOWING.

TSCST3 - VERSION 96113 *♦*

*»MOnELOPta; COMC

H18N REMEDIATION SITE-SHORT TERM KODEL-16FT. STACK HT. « 10 INCH S 
**• RUN3-1989KET DATA

URBAN 8LAT OFAULT

03/27/97 
17:14:31 
PAGE 10

**• THE ANNUAL I 8760 HRS) AVERAGE CONCENTRATION 
INCLUDING S0URCE{S): 3TACK1 ,

VALUES FOR SOURCE GROUP: ALL

NETWORK ID: POLRl 
•• CONC OF TCE

f NETWORK TYPE: GRIDPOLR 
IN MICR06RWS/M»*3

DIRECTION 1 
(DEGREES! 1 50.00 100.00 150.00

DISTANCE
200.00

(METERS)
250.00 300.00 400.00 500.00 600.00

360.00 1 .44563 .16737 .09119 .05690 .03861 .02703 .01642 .01086 .00774
10.00 1 .38733 .14850 .08597 .05567 .03864 .02826 .01696 .01133 .00813
20.00 t .40465 .15692 .08916 .05776 .04025 .02955 .01703 .01196 .00861
30.00 1 .53909 .19664 .10425 .06525 .04462 .03236 .01925 .01279 .00916
40.00 1 .82930 .32964 .17246 .10563 .07108 !05099 .02990 .01971 .01403
50.00 t 1.16149 .52988 .20460 .17629 .11936 .00625 .05103 .03387 .02425
60.00 1 1.35202 .67430 .38282 ‘ .24593 .17072 .12526 .07583 .05111 .03701
70.00 1 1.36131 .70548 .40314 .26052 .10210 .13451 .08235 .05594 .04073
80.00 1 1.19090 .67013 .38056 .25093 .17463 .12876 .07846 .05311 .03855
90.00 1 .94423 .55185 .33501 .22167 .15661 .11643 .07182 .04900 .03578

100.00 1 .75202 .41997 .25387 .16819 .11909 .08869 .05481 .03742 .02731
IIO.OO 1 .60764 .34238 .20416 .13380 .09405 .06963 .04267 .02095 .02103
120.00 1 .48049 .28926 .17962 .12017 .08534 .06358 .03926 .02676 .01950
130.00 1 .36041 .22602 .14672 .10113 .07330 .05542 .03491 .02412 .01779
140.00 t .26445 .15559 .09830 .06695 .04818 .03624 .02264 .01553 .01136

O
•<
aO)
o
§:
(fl
Q.
0)
CD
O
O

a
azo
CD
CD
(»
O
O
o>
6
O
cn



150.00 I
160.00 t
110.00 I
100.00 I
190.00 f
200.00 I
210.00 I
220.00 I
230.00 {
240.00 t
250.00 !
260.00 I
210.00 I
200.00 I
290.00 I
300.00 I
310.00 I
320.00 I
330.00 I
310.00 I
350.00 I

.21069 

.19906 

.19129 

.19610 

.1924? 

.16698 

.18612 

.19402 

.21631 

.21449 

.39961 

.69032 
1.15913 
1.69113 
1.16111 
1.53050 
1.29910 
1.37266 
1.10344 

.70619 

.60543

.12162

.11020

.10643

.12160

.22005

.11165

.12013

.13070

.16060

.20939

.34405

.61933
.92709

1.06247
.96717
.74910
.57046
.49965
.35269
.25614
.20696

Q)
^CQ
fl) CD m

3 So; 
CD o r;

Ca3 (O Ol

••• 1SCST3 - VERSION 96113

♦•MOOr.tOPTa: COMC

.07554 

.06930 

.06921 

.07922 

.07670 

.07133 

.07 994 .08698 

.10911 

.14121 

.24096 

.40742 

.96062 

.60761 

.92443 

.41192 

.29673 

.25409 

.17403 

.12422 

.10195

.05076

.04700

.04747

.05490

.05259

.04667

.05564

.06030

.07653

.09920

.17140

.27965

.36766

.38665

.32746

.25973

.16041

.15262

.10264

.07304

.06019

.03624 

.03376 

.03432 

.03995 

.03793 

.03523 

.04047 

.04394 

.05561 

.07271 

.12659 

.20195 

.25896 

.26969 

.22434 

.17674 

.12081 

.10163 

.06746 

.04796 

.03965

.02710

.02536

.02566

.03027

.02059

.02652

.03062

.03326

.04229

.09533

.09677

.15222

.19206

.19636

.16342

.13041

.06639

.0727?

.04768

.03393

.02808

.01679

.01964

.01621

.01911

.01764

.01697

.01927

.02099

.02696

.03506

.06167

.09541

.11606

.12092

.09602

.07635

.09051

.04273

.02753

.01960

.01623

.01146 

.01066 

.01113 

.01321 

.01225 
.01137 
.01329 
.01444 
.01029 
.02426 
.04264 
.06966 
.06032 
.06144 
.06964 
.05254 
.03324 
.02633 
.01800 
.01262 
.01061

.00839

.00799

.00815

.00973

.00897

.00832

.00977

.01061

.01343

.01766

.03164

.04821

.09893

.05910

.04729

.03792

.02364

.02032

.01274

.00908

.00751

** NIBH RCHCOIATION SITE-SHORT TCRH HODEL-16PT. 
RUN3-19B9MET DATA

STACK HT. 4 10 INCH S *•* 03/27/97 
17:14:31 
PAGE 11

URBAN FLAT DFAULT

DIRECTION

•*« THE ANNUAL I 6760 HRS| AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL 
INCLUDING SOURCEfSI: STACKl ,

NETWORK ID: POLRI 
•• COWC OF TCE

} NBTHORK TYPE: GRIDPOU 
IN MICROGRAKS/M*»3 

DISTANCE IKETERS)
;qrec9) I 600.00 1000.00

360.00 1 .00455 .00303
10.00 1 .00462 .00323
20.00 1 .00513 .00345
30.00 1 .00941 .00361
40.00 1 .00824 .00546
50.00 1 .01438 .00963
60.00 1 .02230 .01513
70.00 1 .02471 .01662
60.00 1 .02326 .01576
90.00 1 .02176 .01469

100.00 1 .01660 .01129
no.00 ( .01266 .00657

O

inoSCO
Q.
Q)
CD-

O
O
3

sazp
CD
CD
C»
CD
O
cn
6
O
CD
>M



ug
sOJ

&

> mI^CQ 
Q) CD m

3 So;
3 ° >

Ca> <0cn

120.00 1 .01162 .00602
130.00 1 .01092 .00130
140.00 1 .00691 .00469
ISO.00 1 .0050S .00342
160.00 f .00484 .00329
170.00 1 .00496 .00337
180.00 1 .00599 .00411
190.00 1 .00347 .00373
200.00 1 .00306 .00344
210.00 t .00399 .00411
220.00 ) .00649 .00443
230.00 1 .00821 .00361
240.00 1 .01093 .00746
250.00 i .01933 .01342
260.00 1 .02956 .02026
270.00 1 .03336 .02424
260.00 1 .03374 .02430
290.00 1 .02627 .01903
300.00 ) .02277 .01342
310.00 1 .01364 .00910
320.00 f .01212 .00618
330.00 1 .00743 .00491
340.00 1 .00330 .00351
350.00 ) .00437 .00286

.*• 1SCST3 - VERSION 96113

•*MOD£LOPT«: COMC

*♦ MIBW REMBDIATIOM SITE-SHORT TERM M00EL-16fT. STACK HT. 4 10 INCH S 
*•* RUM3-1909MET DATA

URBAN FLAT OFAULT

03/27/91
17;14:3l 
PAGE 12

*** THE ANNUAL ( 6760 KR8) AVERAGE CONCENTRATION
INCLUDING SOURCE IS): 8TACK1 ,

VALUES FOR SOURCE GROUP: ALL 

*** DISCRETE CARTESIAN RECEPTOR POINTS

** C0»IC OF TCE IN M1CR0GRAMS/M**3

X-COORO IHI y-COORD (M) OONC X-COORD IM) Y-COORD IM) CONC

-10.55 1.33 .44011 -30.55 .1.33
1.33

1.13962
-56.55 1.33 L.25549 -76.55 2.14969
-09.33 1.33 1.04991 -89.33 21.33 ). 16900-09.33 41.33 .87210 -69.33 61.33 .60039
-09.33 61.33 .39765 -89.33 >00.40 .3)104
-69.33 100.34 .31462 -49.33 LOO.34 .24701
-29.33 100.34 .22243 -9.33 100.34 .16300

1.45 100.40 .16439 1.45 80. 34 .22277
1.45 60.34 .33179 1.45 40.34 .54796
1.45 20.34 .00001 2.45 2.33 .23624

0 
•c 
2, 
Cf)

1cnQ.

(D
O
o

u
a2 
o

CD
CD
CO
O

6
oCD



ay
COCO
§> •• 1SCST3 - VERSION 96113

♦•MOOELOPTa: CONC

**» NIBN Rf»EDlAT10N SITE-SHORT TERM HOOEL-l6rT. STACK HT. 4 10 INCH S *** 
**• RUN3-1989HET DATA *♦*

URBAN FLAT DFAULT

DIRECTION I 
(DEGREES) I

*** THE 1ST HIGHEST 1-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL
IHCUIOING SOURCE(S)t STACKl ,

50.00

NBTNORK ID: FOLRL 
** CONC or TCE

100.00

; NETNORK TYPE: GRIDPOLR

IN MICROGRAMS/M* *3.

DISTANCE (METERS I ISO.00 200.00

03/27/97 
17:14:31 
PAGE 13

> Q) 
Q) (PO
3"
3
(D
3

mX
3-03

o g; 
^ >

360.0 1 22.19517 (89121614) 12.07793 (89082023) 8.56356 (B909L801) 7.01996 (89091801) 5.43454 (89091801)

10.0 1 21.4S013 (89010316) 12.S1B81 (8907L902) 9.49930 (89031622) 7.$6086 (89031822) 5.74263 (89031822)

20.0 I 20.76622 (89011413) 12.41246 (89081405) 8.79329 (89071022) 7.22071 (69031220) 5.85749 (8901280S)

30.0 1 19.74040 (89032709) 12.03534 (89103122) 6.23183 (89080704) 6,97682 (89080704) 9.47881 (89080704)

40.0 1 20.22344 (89032808) 12.23042 (89103124) 9.34219 (89080504) 7.30357 (89062501) 5.57974 (89062SO1)

50.0 ( 19.53523 (89122217) 11.94498 (890210201 9.21295 (89030822) 7.22561 (69062223) 5.43813 (89062223)

60.0 1 18.80327 (69081619) 11.69703 (89031924) 9.11258 (89062724) 7.15629 (89052404) 5.86612 (89013101)

70.0 t 18.12688 (89022318) 11.44037 (89022724) 8.93216 (89081624) 7.04824 (89081624) 5.32327 (69081824)

80.0 1 17.72952 (89042607) 11.24464 (69112618) 9.02320 (89041523) 6.83282 (89041523) 5.24371 (69073001)

90.0 1 17.14212 (89122416) 11.01696 (89092002) 8.733S7 (89050323) 6.84907 (89062424) 5.25389 (69062424)

100.0 1 17.03671 (890125151 10.74574 (89070501) 8.76421 (89052524) 6.79089 (89071601) S.16622 (89071801)

110.0 ( 16.61399 (69010117) 10.61406 (89080621) 8.70381 (890B2S24) 6.73185 (89082524) 5.14203 (89060721)

120.0 ( 16.51969 (89102908) 10.51901 (89090623) 8.68368 (89062723) 6.65904 (89071802) 5,10479 (89071802)

130.0 1 16.54123 (89011121) 10.44640 (09042019) 8.63901 (89071102) 6.63056 (89011102) 5.07269 (89031923)

140.0 1 15.10937 (89012815) 10.34722 (89082220) 8.62133 (89040603) 6.61791 (89040603) 9.06463 (89040603)

ISO.O t 15.93289 (89121317) 10.23746 (89040302) 8.57737 (69070202) 6.56058 (89070202) S.01736 (89070202)

160.0 1 15.61201 (89092218) 10.36040 (89062102) 8.13797 (89050602) 6.22463 (89050602) 4.79308 (89880703)

170.0 \ 13,82978 (89051608) 10.18976 (89071120) 8.37060 (8907230U 6.5S914 (8901230U 5.01748 (69072S0U

IBO.O ( 16.16336 (69011222) 10.26320 (09031520) 8.65056 (09051401) 6.50662 189092820) 5.04900 (89092620)

190.0 1 16.00153 (89020618) 10.34629 (89110519) 8.41904 (B9070301) 6.56S82 109070301) 5.05024 (89070301)

200.0 1 15.89620 (89022024) 10.55118 (89111921) 8.67093 (89111021) 6.52553 (89051901) 5.05970 (89051901)

210.0 ( 16.46027 (89081607) 10.60564 (89051403) 8.79234 (89)00623) 6.69393 (09052804) 5.15891 (89052604)

220.0 t 16.93319 (89010215) 10.33000 (89020819) 8.78123 (89101320) 6.68471 (89040323) 5.18709 (89040323)

230.0 1 16.99662 (89062007) 10.57907 (89102124) 0.95716 (89031122) 6.87536 (69100923) 5.21139 (69061203)

240.0 1 17.57829 (09012509) 11.16925 (89091706) 8.51875 (99040607) 6.69813 189060301) 5.25473 (89060301)

250.0 1 18.18665 (69122709) 11.40491 (89050901) 9.12433 (B9101401) 7.05164 (89070804) 5.32639 (89070804)

260.0 1 19.21035 (69120609) 11.78044 (89031106) 9.26009 (09040507) • 7.15506 (69100922) 5.49665 (69070304)

270.0 1 19.26299 (69090508) 11.99955 (89032723) 9.35057 (89050202) 7.21690 109092806) S.53495 189092806)

2B0.0 1 20.28293 (89111408) 12.23692 (89102201) 9.32001 (09062706) . 7.31432 189062503) 5.56500 (69062^03)

290.0 1 20.57962 (89030608) 12.44773 (89031503) 9.49966 (89051006) 7.43055 (89050401) 5.63424 (69090401)

300.0 1 21.36102 189012209) 12.66052 (89040408) 9.46919 (69050603) 7.47527 (69050603) 5.69675 (89092524)

310.0 1 29.49294 (89010601) 22.14766 (89)01704) 13.24943 (89022124) 8.03457 189022124) 6.30598 189020222)

320.0 1 46.25023 (09050404) 22.49594 (8903)107) 13.46221 (09112219) 9.27170 (89112219) 6.61086 (69092124)

330.0 1 45.34123 (89011408) 22.60964 (89021902) 13.35532 (89120401) 9.27343 (8912040]) 6.60726 (69120401)

Q
><
</3
oo
CO
Q.
0)
CD
O
0
3

1
zo
CD
CO
C»
O
O
cn6
O
CD
>N3



O)w%

340.0 J
350.0 1

4’».72B95 (09091407) 
47.40989 (89041406)

> Q)
^ CD
fl) 0 m
g.3 2cr 
(Dor
3 -h >
CO <o cn

22.76453 (09110901) 
22.55246 (89111423)

13.37031 (89050704) 
12.66294 (89101323)

9.24328 (89050704) 
0.76616 (09010422)

ISCSf3 - VfTRSION 96113 *•* NIB« flEMEDlATIOM SITE-SHORT TERM M0DEL-16rT. STACK KT. 4 10 INCH S
**• RUH3-1989MET (DATA

*MO0ELO2Ts: COMC URBAN FLAT DFAULT

6.57695 (89050704) 
6.34127 (89010422)

03/27/97 
17:14:31 
PAGE 14

OIRBCtlON I

THE 1ST HIGHEST 1-HR AVERAGE COHCEHTRATION VALUES FOR SOURCE GROUP: ALL
IWCU/DJNO SOURCfilS): STACKl ,

*** NCTHORK 10: POUl ; NETWORK TYPE; GRIDPOLR

•• COHC OF TCE IM H1CR0GRAM3/M»»3

DISTANCE (METERS)
GREES) 1 300<.00 400.00 500..00 600..00 800. 00

360.0 1 4.24470 (89091901) 2.76635 (69091801) 1.95385 (69091001) 1.46596 (89091801) .93350 (89091601)
JO.O } 4.43592 (89092923) 2.86929 (69092923) 2.01634 (09092923) 1.50740 (69092923) .95532 (89092923)
20.0 1 5.00018 (89012005) 3.56764 (69012605) 2.62795 (89012B05) 2.01626 (69012805) 1.31087 (89912605)
30.0 1 4.30869 (69080704) 2.82272 (89080704) 1.99603 (89080704) 1.49748 (89080704) .95251 (89060704)
40.0 ( 4.30421 (89062501) 2.77570 (89032003) 1.95688 (89032003) 1.46362 (09032003) .93916 (89051501)
50.0 1 4.15056 1890622231 2.65666 189081005) 1.90944 (89061005) 1.4477$ (89081005) .93300 (89081005)
60.0 t 4.86731 (690131011 3.35099 (89013101) 2.41182 (89013101) 1.81855 (89013101) 1.15155 (89013101)
70.0 1 4.07757 (69081624) 2.70901 (89022622) 1.93636 (89022622) 1.46270 (09022622) .93707 (89022622)
80.0 1 4.13131 (89073001) 2.71498 (89073001) 1.92255 (89073001) 1.45323 (89050422) .93324 (89050422)
90.0 1 4.09842 189091901) 2.69231 (89091901) 2.08094 (89020701) ).65686 (89020701) 1.12770 (89020701)

)00.0 1 4.02407 (8907X601) 2.8013) (89013006) 2.15127 (89013006) 1.69921 (89013006) 1.14669 (89013006)
110.0 1 4.02601 (89060721) 2.64016 (69060721) 1.87249 (89060721) 1.40816 (89060721) .89799 (89060721)
120.0 1 3.96731 189071802) 2.61210 (89071802) 1.85772 (89053022) 1.41161 (89053022) .91363 (89053022)
130.0 1 3.9T891 (89031923) 2.62684 (89031923) 1.87553 (89031923) 1.41867 (89031923) .91378 189091403)
140.0 1 3.96390 (890406031 2.61303 (89040603) 1.86530 189040603) 1.41116 (89040603) .90862 (89040603)
150.0 1 3.92729 (89070202) 2.59115 189070202) 1.85134 (89070202) 1.40165 (09070202) •90370 (89070202)
160.0 1 3.78797 (89060703) 2.52684 (89080703) 1.81618 (69080703) 1.36008 (69080703) .89356 (89080703)
no.o 1 3.92784 (89072301) 2.59174 (69072301) 1.65161 (89072301) 1.40200 (89072301) . 90391 (89072301)
180.0 1 3.95323 (89092020) 2.60980 (89092820) 1.86385 (89092620) 1.41042 (89092820) .90656 (89092820)
190.0 1 3.97108 (89070301) 2.62403 (89070301) 1.07431 (89070301) 1.41808 (89070301) .91393 189060604)
200.0 1 3.99368 (69051901) 2.63763 (89051901) 1.00470 (89051901) , 1.42577 (09051901) .91T46 (89031901)
2)0.0 ) 4.03693 (69052804) 2.64545 (89052804) 1.07545 (69052804) 1.41074 (89080304) .91406 (6906d304)

220.0 1 4.06991 (89040323) 2.61063 (99040323) 1.89204 (89040323) 1.42226 (89040323) .91561 (69042924)
230.0 1 4.09955 (89061203) 2.69338 (89061203) 1.90646 169061203) 1.43318 (89061203) .91157 (89061203)
240.0 ) 4.13854 1890603011 2,71847 (89060301) 1.92449 (89060301) 1.44393 (89060301) .91803 189042302]
250.0 1 4.17624 (89080705) 2.74103 (89080705) 1.93831 (89080705) 1.46251 (89091002) .93783 (69091002)
260.0 1 4.23337 (690703041 2.73426 (89050804) 1.95095 (89050004) 1.47182 (09050804) .94212 (89050B04)
270.0 1 4.28080 (890920061 2.79059 (89052701) 1.96485 (89052701) 1.46858 (B90S2701) .92823 (89052701)
280.0 1 4.33227 (89090106) 2.81086 (89090106) 1.98432 (89052605) 1.49117 (89052605) .95021 (890S2605J
290.0 1 4.32743 (89050401) 2.82664 (89040801) 1.99802 (89040801) 1.498S8 (89040801) .95293 (69040801)
300.0 ( 4.40626 (89092524) 2.85469 (99041902) 2.01068 (89041902) 1.50507 (89041902) .95505 (690419021
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Oi
W

%
310.0 I
320.0 I
330.0 t
340.0 I
350.0 I

4.BOQ37 <89020222} 
1.92975 I89092124J 
4.92006 189120401} 
4.09950 (890S0704) 
4.79093 <89010422)

3.01547 (09020222} 
3.05607 (09092124) 
3.04762 (09120401) 
3.03263 (09050704) 
2.97416 (09010422)

2.00971 (89020222) 
2.10401 (09092124) 
2.09789 (B912040U 
2.08023 (09050704) 
2.09742 109010422)

1.95090 (89020222) 
I.9S012 (09071206) 
1.59036 (89120401) 
1.S4375 (890S0704) 
1.92520 109010422)

ISCST3 - VERSION 96113

•*MODELOPTa: CONC

DIRtCTlON I 
(OCGRECS) I

*** NIBW REMEDIATION 8ITC>SH0RT TERM MOOEL-16FT. STACK HT. « 10 INCH S
RUN3-1989MCT DATA •**

URBAN ELAT DPAULT

*** THE 1ST HZCHS8T 1-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL
INCLUDING SOURCE(8): 8TACK1 ,

.97636 (89020222) 

.97933 (89071206) 

.97575 (89121902) 

.97249 (890208051 

.99071 (090104221
03/27/97 

17:14:31 
PAGE 15

HETMORK ID: POLRi 
•• CONC OF TCE

1000.00

t METNORK TYPE: GRIOPOLR **• 
IN HICROGRAMS/K*O 

DISTANCE (HCTER8)

> 03 
CQ

03 CD m

^ CO3 to 2: 
CD o r;
3 -h >
CJ COcn

360.0 1 .66166 (89091601)
10.0 1 .67656 (89040706)
20.0 1 .93657 (99012905)
30.0 I .67420 (09080704)
40.0 1 .66900 (09051501)
50.0 1 .66571 (09001009)
60.0 1 .00577 (09013101)
70.0 ) .66607 (090226221
80.0 1 .66423 (99050422)
90.0 1 .02769 (09020701)

100.0 1 .83801 (89013006)
110.0 1 .63604 (89060721)
120.0 1 .65437 (09053022)
130.0 1 .69417 (09091403)
140.0 1 .64874 (89040603)
150.0 1 .64556 (09070202)
160.0 1 .63981 (09000703)
170.0 1 .64570 (89072301)
LSO.O 1 .64864 (69092820)
190.0 1 .65425 (89060604)
200.0 ( .69434 (89051901)
210.0 r .65470 (09080304)
220.0 1 .65574 (09042924)
230.0 1 .64720 (09111604)
240.0 ) .65744 (89042302)
250.0 1 .66686 (09091002)
260.0 1 .66920 (89050004)
270.0 1 .66110 (09030102)

o
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O
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§
6
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CO

ssCO
CO
O)

280.0 I
290.0 I
300.0 I
310.0 I
320.0 I
330.0 I
340.0 )
330.0 I

.67339

.67448

.67528

.60623

.68975

.68792

.68626

.67499

(89032605)
(89040801)
(99041902)
(89020222)
(89071206)
(89121902)
(B902080S)
(89010422)

••• ISCST3 - VERSION 96113 •** NIBM REMEDIATION SITE-SHORT TERM M00CL-16rT. STACK WT. i 10 INCH S 
*•* RtW3-1989HET DATA

• •MOOElOPTa: CCWC URBAN PLAT

03/27/97 
17:14;31 
PAGE 16

DPAULT

*** THE 1ST HIGHEST L-HR AVERAGE CONCCMTRATTGN 
INCLUDING SOURCE(S): STACKl ,

VALUES rOR SOURCE GROUP:

> fl) 
?$CQ ^
Q) CD rn 
O W
3 Sg; 
CD o r;
3 >

03 <D Ol

DISCRETE CARTESIAN RECEPTOR POINTS 
•* OOHC or TCE IN MICR06RAI4S/M**3

X-COORD (M) Y-COORD (H) CONC (YYMMOOHH) X-COORO (M) Y-COORD (M) CONC lYYKMDDHH)

-18.55 1.33 26.56294 (B9020213) -38.55 1.33 22.96120 [89051209)
-58.55 1.33 n.78110 (69010309) -76.55 1.33 14.76468 (69120203)
-89.33 1.33 13.37589 (89020824) -89.33 21.33 13.45276 189032207)
-89.33 41.33 12.80845 (89112121) -89.33 61.33 12.28559 (09101704)
-89.33 81.33 16.57599 (89031701) -89.33 100.40 15.07699 (891)2006)
-69.33 100.34 17.49701 (89033103) -49.33 100.34 19.03029 (891122231
-29.33 100.34 21.35494 (89101620) -9.33 100.34 21.22205 (89031901)

1.45 100.40 12.46867 (89082023) 1.45 80.34 13.66562 (89112516)
1.45 60.34 18.66570 (89112916) 1.45 40.34 26.70233 (8910261S)
1.45 20.34 .00381 (69050612) 1.49 1.33 23.48797 (09080609)

X:ST3 - VERSION 96113 . HISM REMED1ATX04 SITE-SHORT TERM M00EL-16FT. STACK KT. fc 10 INCH S 03/2

••KODELOPTe: COMC

*** RUN3-19B9HBT DATA

URBAN FLAT

17:14:31 
PAGE 17OFAULT

•** THE 1ST HIGHEST 24-HR AVERAGE CONCENTRATION 
INCLUDING SOURCC(S): STACKl ,

VALUES FOR SOURCE GROUPl ALL

DIRECTION I 
(DEGREES) I

50.00

*** NETWORK ID: POLRl

COHC OF TCE

100.00

; HBWORK TYPE: GRIDPOLR **• 
IN HICROGRAMS/M**3

DISTANCE (METERS) 150.00

0

a03

1CD
Q.
03
CD
O
O
3

sazo
CD
CO
CJO
cb
o<J>

6
oc/3



CO

s§
CO

&

> QJ 
Q) CD mg. w ^ 3 2|
? a>
Ca^ <o Oi

360.0 I
10.0 I
20.0 I
30.0 I
40.0 I
50.0 1
60.0 1
70.0 I
eo.o I
90.0 I

100.0 I 
MO.O I
120.0 I
130.0 I
140.0 I
150.0 I
160.0 I
170.0 I 
kOO.O I
190.0 I
200.0 t
210.0 I
220.0 I
230.0 I
240.0 1
250.0 I
260.0 I
210.0 I
260.0 I
290.0 I
300.0 I
310.0 I
320.0 t
330.0 I
340.0 I
350.0 !

2.94 230c(69U2S24| 2.37203CI89033024) 
2.45509e|69020424) 
3.626090(69020424) 
4.168450(89072324) 
4.835260(89061324) 
4.5S10Sc(89042624) 
5.314310(89081324) 
4.91040 (89081224) 
4.74391 (89071524) 
4.51114 (89090224) 
4.29207 (69090224) 
2.62486 (69060324) 2.049270(69082424) 
1.70130 (69072924) 1.707530(09121324) 
2.062100(09081124) 
2.00901e(89070624) 
3.155140(89011224) 
3.728170(89011224) 
2.44368 (89121124) 
2.46639 (89121124) 
2.61324 (89121124) 3.401190(89112824) 
3.07864 (89112924) 
3.88436 (891129241 4.585500(891119241 
5.20328 (69101924) $.604540169012124} 
7.176890(89012124) 
6.15415 (69102124) 
6.50118 (69102024) 
7.62045 (89102024) $.316640(69010724) 
5.150130(89091524) 
5.6D371 (69051524)

1.36666c 189082024) l.l3717o(89l0072O 
1.22701c(69100724) 
1.582630(89110324) 
1.63293c(69063024) 
3.098500(89)03024) 
3.71251 (89090824) 2.926250(89052424) 
2.500150(89)03124) 
2.83679 (89081224) 
2.07232 (89071524) 
2.01492 (89090224) 
1.48181 (890603241 
1.16617 (09060324) 
1.05169 (690729241 1.139700(690419241 
1.252750(89081124) 
1.050420(890706241 
l.64680e16907D624) 
1.562240(69081924) 
1.10365 (89121124) 
1.30286 (89121124) 
1.26090 (69)21124) 
1.33026 (89U2924) 
1.68776 (89112924) 2.018500(89121924) 
4.085910(89040524) 
3.302950(89111324) 
3.174900(89083024) 
3.466440(69110524) 
3.19882 (69102124) 2.737490(89102224) 
2.811860(89042924) 
2.380040(69112224) 
2.477420(69110924) 
2.04009 (89051524)

)
.75707c(99082024) 
.624110(69042824) 
.078520(69042024) 
.854000(89110324) 
.954460(69063024) 

1.614340(09103024) 
2.36937 (89090824) 
1.76615 (69090824) 1.549730(69103124) 
1.50672 (89081224) 
1.28159 (89081224) 1.257010(89083124} 
.02490 (690902241 .975210(89030524) 
.653640(69121924) 
.747440(89070224) 
.741630(69081124) 
.666100(891022241 

1.014410(69010624) 
1.069890(89081924) 

.637940(89101324) 

.74329 (89121124) .77251e{a9082724) 

.820160(89022524) 
1.023820(89042224} 
1.690450(89040524) 
2.790500(09040524) 
2.090350(89111324) 
2.333020(69090424) 
2.24100o{89m724) 
1.649970(09112224} 
1.466000(69102224) 
1.575410(89111524) 
1.270160(89112124) 
1.3)1660(69110924) 
l.l6647c(Q90l0424)

.456370(89062024) 

.573280(890428241 

.730660(89042824) 

.574530(89010924} 

.585810(89063024) 
1.005210(69103024} 
1.50414 (89090824) 
1.27687 (89090824) 1.048270(89103124) 
.905390(89062924) 
.87506 (89081224) .863550(89083124) 
.579650(89110324) 
.763390(690305241 
.520230(891219241 
.534430(89070224) 
.496110(89070224) 
.469490(89100624) 
.669470(69070624) 
.741220(89081924) 
.442300(69101324} 
.544110(89062724) 
.510640(89040324) 
.621720(69022524) 
.716380(89040624) 

1.409580(89040524} 
1.814340(89040524) 
1.360300(89111324) 
1.667340(69090424) 
1.656970(89121724) 
1.120890(69112324) 
1.087620(69111524) 
1.011990(891115241 

.797040(89112124} 

.833930(89110924) 

.757380(69010424)

ISCST3 - VERSION 96113 NIBW REMEOIATIOM SITE-SHORT TCRH K0DCL-)6Pr. STACK HT. 4 10 INCH S ***
• RUN3-1989MCT DATA *'*

•KOOELOPTs; CONC (IRBAH fLAT DfAULT

*** THE 1ST HIGHEST 24-MR AVERAGE CONCEMTRATICN VAUJES FOR SOURCE GROUP: ALL
IMCLUDIHQ SOURCCO): 

HETKORK 10: POLRl 
•• COHC or TCE

DIRECTION I

STACKl

; NETWORK TYPE: ORIDPOLR 
IN KICR0GRAMS/M**3 

01STANCE (METERS}

.317630(89011324) 

.405360(89042824) 

.512040(89042824) 

.446550(89010924) 

.424310(69011324) 

.679910(89103024) 
1.096010(89103024) 

.94693 (89090824) .766580(69041524) 

.626350(69082924) 

.62845 (89061224) .619800(89083124) 

.436800(691103241 

.566760(69030524) 

.407950(69121924) 
.393900(69070224) 
.36200c(89070224) 
.363600(89030524) 
.528310(69011124) 
.537270(69081924} 
.319610(89101324) 
.413300(89082724) 
.408210(89048324) 
.460990(89022524) 
.539340(89040624) 

1.129660(89040524) 
1.234770(89040524) 

.940960(89111324) 
1.212990(89090424) 
1.232820(89121724) 

.840260(89112324) 

.816220(69111524) 

.684660(69111524) 

.546160(89112124) 

.572700(89110924] 

.531770(09010424]

03/27/97 
I7:14sai 
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(OCGREBSI I 300.00 400.00 500.00 600.00 BOO.00

> Q)

Q) CD m
w S-
<A ^3 Sg

CD o r;
3 -h >
CO

Ol

360.0 I
10.0 t
20.0 I
30.0 I
40.0 I
50.0 I
60.0 I
70.0 I
80.0 t 
80.0 I

100.0 I
no.o I
120.0 I
130.0 I
140.0 I
150.0 I
160.0 I
170.0 I
160.0 1
190.0 t
200.0 I
210.0 I
220.0 I
230.0 i
240.0 I
250.0 I
260.0 I
270.0 I
200.0 I
290.0 I
300.0 I
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I

.24784c(69011324) 

.29e09c(0»042824l 

.449260(090426241 

.347310(690109241 

.324750(69011324) 

.4B529c(69103024) 

.846600(691030241 

.72611 IB90906241 .5B51Bc(B9041524) 

.482360(69013024) 

.47247 (89001224) .465350(89083124) 

.340320(89110324} 

.458510(89030524) 

.324350(69121924) 

.300860(69070224) 

.274750(69070224) 

.294390(69030524) 

.432430(69011124) 

.406470(69081924) 

.240950(89101324} 

.322010(890827241 

.326990(69040324) 

.349310(69022524) 

.415240(89040624) 

.907750(69040524) 

.863790(69040524} 

.688110(89111324) 

.914620(69096424) 

.941200(69121724) 

.642790(69112324) 

.627180(69111524) 

.490800(89111524) 

.399880(69112124) 

.418560(69110924) 

.394310(69010424)

.160240(89011324) 

.179250(89042824) 

.293560(89042824) 

.223020(89010924) 

.204820(89010924) 

.279540(89103024) 

.544200(89103024) 

.46584 (89090824) .370S0e(69041524) 

.323190(69013024) 

.303860(89110224) 

.291530(69083124) 

.221190(69110324) 

.299520(69030524) 

.217470(89121924) 

.192080(89070224) 

.174070(69070224) 

.201290(89030524) 

.299760(89011124) 

.257090(69001924) 

.151380(09101324) 

.210790(89062724] 

.220360(69040324) 

.217020(69022524) 

.265720(69040624) 

.613600(69040524) 

.512040(69040524) 

.418460(89111324) 

.572630(69090424) 

.569970(69121724) 

.406260(69112324) 

.40227c(89LUS24) 

.267160(89111524) 

.240770169112124) 

.254750(69110924) 

.243460(89010424)

.112050(89011324) 

.119690(890420241 

.206930(89042824) 

.154960(89010921) 

.143400(69010924) 

.161070(69103024) 

.380220(69103024) 

.32619 (89090824) .263050(69012624) 

.230170(89013024) 

.2L360c(09U0224) 

.201750(89083124) 

.156230(89110324} 

.211450(89030524) 

.156320(89121924) 

.134090(89070224) 

.122280(89121324) 

.146110(69030524) 

.219590(89011124) 

.178830(89061924) 

.104650(69101324) 

.14949«ie90B2724) 

.158730(69040324) 

.149190(69120724) 

.164940(69040624) 

.442560(69040524) 

.333460(69040524) 

.295760(69122224) 

.395150(69090424) 

.403440(89121724) 

.260060(89112324) 

.281860(09111524) 

.194160(69040424) 

.162120(69112124) 

.173990(69110924) 

.167340(89010424)

.083240(69011324}

.065690(690428241

.154720(890428241

.1144)0(89010924)

.108760(89122624)

.126920(69103024)

.262420(89103024}

.24293 (69090624).198990(89012624)

.172640(69013024)

.159940(69110224)

.149350(69063124)

.117190(69110324)

.156200(69030524).116510(69121924)

.099670(69070224)

.092440(69121324)^

.111390(69030524)

.166600(69011124).132760(69081924)

.077230(69101324).112360(69082724)

.120S5c(69040324)

.112620(69020424)

.136670(69040624)

.336010(89040524)

.234930(69040524)

.223160(89122224)

.291460(69090424)

.294440(69121724)

.205850(69112324)

.210370(89111524)

.143240(89040424)

.117500(89112124)

.128040(89110924)

.123530(89010424)

[SCST3 - VERSION 96113

♦HODCLOPTe: CONC

MIOH REKEOIATION SITE-SHORT TERM M0DEL-16fT. STACK HT. 4 10 INCH S 
* RUN3-1969MCT DATA

URBAN FIAT OFAULT

1ST HIGHEST 24-KR AVERAGE CONCENTRATION 
STACKl «INCLUDING SOURCC(S): 

**• NET(40RK ID? POLRl

VALUES FOR SOURCE GROUP: ALL

NETWORK TYPE: GRIOPOIA

.05204c(890U324) 

.05287c(89052624) 

.097730(89042824) 

.07070c (89010924) 

.068880(99122624) 

.07258c(89103024) 

.176460(89103024) 

.15240 (89090824) 

.12669c(89012624) 

.106640(89013024) 

.L0132c(89ll0224) 

.093280(89083124) 

.074480(891103241 

.09977c(890305241 

.07613c(89l21924I 

.06240c(89070224) 

.059200(69121324) 

.07196e|89030524) 

.1101BOI9901U24) 

.003140(89081924) 

.048650189092224) 
.071450(89082724) 
.077150(89040324) 
.074010(69020424} 
.064940(89040624) 
.216230(89040524) 
.135660(89040524) 
.141850(89122224) 
.166600(89121724) 
.179050(89121724) 
.126610(69112324) 
.132070(89111524) 
.089440(89040424) 
.071070(69112124) 
.079830(89110924) 
.07|21c(89010^20

03/27/91 
17:14:31 
PAGE 19
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DIRECTION I

•* COMC or TCE

IDGCREESI 1 1000.00

360.0 1 .03629c(B90U324)
10.0 1 .037O7e(B9052624)
20.0 1 .06874c<B9042824)

30.0 1 .04876e<B9010924)
40.0 1 .048430(69122624}
30.0 1 .047150(69103024)
60.0 1 .122850(89103024)
70.0 1 .10636 (89090824)
80.0 1 .086670(89012624)
90.0 1 .075630(89013024)

100.0 1 .071480(89110224)
110.0 1 .065100(69083124)
120.0 1 .052610(89110324)
130.0 1 .069850(89030524)
140.0 1 .053990(89121924)
ISO.O ) .043550(89070224)
160.0 1 .041950(89121324)
no.o 1 .051160(89030524)
leo.o 1 .079100(89011124)
190.0 1 .058080(89081924)
200.0 1 .034960(69092224)
210.0 t .050400(89082724)
220.0 1 .055390(89040324)
230.0 1 .053140(89020424)
240.0 1 .059030(89013024)
250.0 I .153590(89040524)

■ 260.0 1 .008920(89040524)
270.0 1 .099590(69122224)
2S0.0 1 .131710(89121724)
290.0 i .122140(89121724)

300.0 1 .087150(89112324)
310.0 1 .093480(89111524)
320.0 1 .062660(89040424}
330.0 1 .048380(89112124)

340.0 1 .055940(89110924)

350.0 1 .054140(89010424)

••• ISC9T3 - VERSION 96113 .................... ..

}

IN HICnOGItAN3/M**3 
DI8TANCC (HETERS)

NIBM REHEDIATXON SITE-SHORT TERM NODEL-16FT. STACK HT. C 10 INCH S 
••• RUN3-1909HET DATA

•MOOELOPTa: COMC URBAN FIAT OPAULT

03/TV97 
I \l-.\A.n 

PAGE 20

THE 1ST HIGHEST 24-HR AVERAGE CONCENTRATIOM 
IMCLUOINO SOURCEtSM STACKl ,

VALUES rOR SOURCE GROUP: AU.
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t

DISCRETE CARTESIAN RECEPTOR POINTS

•• CONC or TCE IN MICR0CRAMS/H*>3

> 0) 
S:(Q 
0) CD
O w ? <o 3
CD 
3

X-COORD IN) y-COORD (N) COHC (YYHMDDHH) X-COORO (M) Y-COORD (M) COHC (YYMH^H)

-16.55 1.33 3.95479c (B9110224) -38.55 1.33 6.25312c (89012024)
-56.55 1.33 5.11146 169101924) -76.55 1.33 3.98056 (89101924)
-09.33 1.33 3.72162c 169111324) -89.33 21.33 4.30015c (89083024)
-09.33 41.33 3.79525 (69102124) -89.33 61.33 2.93799c (89112224)
-89.33 61.33 2.13924c (B9111524) -89.33 100.40 • 2.17374c (89111524)
-69.33 100.34 1.94502c (89120624) -49.33 100.34 1.80339c (89112124)
-29.33 100.34 2.06990c (89110924) -9.33 100.34 1.48222 (890515241

1.45 100.40 1.34064c (69062024) 1.45 60.34 1.56769c (89082024)
1.45 60.34 2.34597c (69112524) 1.45 40.34 3.53875c (890330241
1.45 20.34 .00039c (09100824) 1.45 1.33 2.90400 (89072924)

XSTi - VERSION 96113 *** •*» MIBN REMEDIATION SITE-SHORT TERM M0DEL-V6n. STACK HT. fc 10 INCH S *** 03/2

■1^
CO
Of

i
>

**KOOELOPTa: COtC

*** RUM3-19B9MCT DATA •*

URBAN PLAT DFAULT

THE SUMMARY OF MAXIMUM PERIOD ( 81«0 HRS) RESULTS **»

•• OOHC or TCE IN MICR0GRA«S/H**3 *•
NETWORK

AVERAGE CCMC RECEPTOR (XR, YR, EELEV, EFLAC) OF TYPE GRID-10

17:I«:3L 
PAGE 21

ALL 1ST HIGHEST VALUE IS
2ND HIGHEST VALUE IS

1.76117 AT ( -46.98,
1.65713 AT ( -49.24,

17.10,
6.66,

.00,

.00, .00) OP POLRl
.00) OP POLRl

•••■ RECEPTOR TYPES: CC - GRIOCART
OP - GRIOPCLR 
DC « DISOCART 
DP • DIBCPOLR 
BO - BOUNDARY

* ISCST3 - VERSION 96113 ♦**

♦MOOELOPTa: COHC

*♦ NIBW REMEDIATION SITE-SHORT TERM MOOEL-16FT. STACK HT. C 10 INCH S 
*»♦ RUN3-1989KET DATA

URBAN FLAT OFAULT

THE SUMMARY OF HIGHEST 1-HH RESULTS **•

03/27/97 
17:14:31 
PAGE 22
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O)
C*J

t
cnwp 2D

•* COHC Of rCE

AVEAAOE COHC
OATC

tVYMHDmt}

)
IN MICR0GRAMS/M**3 •-

nscBPToji txD, m, zsibv, zflm)
HCmORK 

or Trre criz>-io

HIOII 1ST HIGH VALUE IS 47.72095 OM D9091407: AT ( -17.10, 46.98, .00, .001 OP POLRl

RECCPTOR TYPES: GC •» GRIOCART
GP • GRIDPOLR 
OC ■ DlSCCART 
OP • DI8CP0LR 
BD - DOUNDARY

I8C5T3 - VERSION 96113 *** NlBVf REHEDIATIQM SITE-SHORT TERM H00CL-16PT. STACK NT. t 10 INCH 9 **•
RUN3-1989MET DATA **

•*MODELOPTe: COMC URBAN FLAT DFAULT

THE SUMMARY OF HIGHEST 24-HR RESULTS

03/27/97 
17:14:31 
PACE 23

J> Q)

D) CD m w ^
3 Sg:
CD o r;
3 -h >
CO CD Ol

*• CONC OF TCE

AVERAGE COMC

IK MICR0GRAMS/M**3
DATE

lYYMHOOKH)
KETKORK

RECEPTOR IXR. YR, EELEV, ZFLAGI OF TYPE CRID-IO

HIGH 1ST HIGH VALUE 18

RECEPTOR TYPES: GC - GRIOCART
OP - GRIDPOLR 
DC - OISCCART 
DP • OISCPOLR 
BD • BOUNDARY

7.62045 ON B9102024: AT I •32.14, 30.30, .00, .00) CP POLRl

ISCST3 - VERSION 96113

•♦MOOCLOPTa: CONC

*** MXBH REMEDIATION SITE-SHORT TERM MODBL-16FT. STACK HT. & 10 INCH 8 
RUN3-1989MET DATA

URBAN PLAT

03/27/97 
17:14:31 
PAGE 24

Heacage Sumary i ISCST3 Modal Execution 
---------- SwniMry of Total Heasagea-------------

A Total of 
A Total of

0 Fatal Error Heaeagefa) 
2 Naming Moaaagelsl
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o>CO
CO

h lotal or U59

A Total of U59

FATAU EAROtt KCSSACed 
NONE **•

»•••*•** WARNING MCSSAiGES •*•*♦•**
MX H430 40J METQA rAJPbient T6mp«r«ture Data Out-or*Ranff«. KURMt- 89070415
MX W450 4412 KETQA tAnibtonC T«9«>*raturo Oata Out^oC'Rartge. ICURDAT- 890704K

>ss%S- “ ^ *o 3 «o
(D o
Z3 -h4^ 
CO U> CM

ISCST3 FinlsHea Suceesntut>y

!

>
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CO

f
sCO
CO
O) ISCST3 - (DATED 96113)

IBM-PC VRRSXOH (3.OS) 1SCST3R 
(C) OOmiGHT 1992-1996, TRINITY CONSULTANTS, INC.

Run Began on 3/26/1991 at 9:06:01

** 8RCESC AIR SUITE (ISC8T3) - C:\TRlNm\SUITCVCM12096.DAT 
** Trinity Consultants Incorporated, Dallas, TX

CO STARTING 
CO TITLEONE 
CO TITLETOO 
CO MOOCLOPT 
CO AVCRTIKG 
CO POLLUTID 
CO TERRHGTS 
CO RUNORNOT 
CO nKlSKBD

NIBH REMEDIATION SITE-SHORT TERM MODEL-10 FT. STACK HT. t 11
RUN3-1989HET DATA
DFAULT CONC URBAN
1 24 ANNUAL
TCC
FLAT
RUN

> 0)
0) CD m

3
CO o r
3 -h >
^ J2Ol

so STARTING 
SO CLCVUNIT 
SO LOCATION 
*« SRCOCSCR

METERS
STACKl POINT -4.66 
AIR STRIPPER EXHAUST

12.1 0

SO SRCPARAM STACKl 1.514914E-02 5.4865 299.02 16.29 0.26
SO BUILOKGT STACK] 4.21 4.21 4.21 4.21 4.21 4.21
SO BUILOKGT STACK! 4.21 4.21 4.27 4.27 4.27 4.2?
SO BUILOKGT STACKl 4.21 4.21 4.27 4.21 4.21 4.21
SO BUILOnGT STACKl 4.21 4.21 4.21 4.21 4.21 4.21
SO BUIUJHGT STACKl 4.21 4.21 4.21 4.21 4.21 4.21
SO QUILDHGT STACKl 1.62 1.62 1.62 7.62 7.62 4.21
SO BUXLDNID STACKl 20.9 24.1 26.51 26.23 29.03 26.95
SO BUILDNIO STACKl 21.99 26.IS1 23. 56 26.3 28.03 29.01
SO eUILOHIO STACKl 29.1 29.31 26.66 24.2 21.0 H.H
SO BUILOHID STACKl 20.9 24.1 26.57 28.23 29.03 28.95
SO BUILONIO STACKl 21.99 26.181 23. 58 26.2 28.03 29.01
SO BUILONXD STACKl 63.61 55.131 46. 15 33.17 23.12 H.H
SO EHISUNIT 
SO SRCCROUP 
SO FINISHED

1.0E4O6
ALL

CRAMS/SEC HICR0GRAHS/M**3

RE STARTING 
RC GRIDPOLR POLRl 8TA 
RE GRIDPOLR POLRl ORIG 0 
RC CRIDPOU POLRl DIST 50

0
ISO 200 250 300 400 500 600 600 1000

RE GRIDPOLR POLRl DDIR 0 Ui 20 30 40 SO 60 10 80 90 100 noRE GRIDPOLR POLRl DOXR 120 130 140 150 160 170 160 190 200 210
RC GRIDPOLR POLRl DDIR 220 230 240 250 260 210 260 290 300 310
AE GRIDPOLR POLRl DOIR 320 330 340 350 0
RE GRIDPOLR POLRl END
** BOUNDARY
RE OISCCART -10.55 1.33
RC OISCCART -38.55 1.33

O
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CO
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05
CO

mX
3"

> Q)S(Q 
Q> CD
3-3^ O3 S g;
(D o r;
r* ^
CaJ «0 cn

R£ DISCCART ‘56.55 1.33
RE DISCCART -78.55 1.33
RE DISCCART -89.33 1.33
RE DISCCART -89.33 21.33
RE DISCCART -09.33 41.33
RE DISCCART -69.33 61.33
RE DISCCART -69.33 81.33
RE DISCCART -09.33 100.4
RE DISCCART •69.33 100.34
RE DISCCART -49.33 100.34
RE DISCCART -29.33 100.34
RE DISCCART -9.33 100.34
RE DISCCART 1.45 100.4RE DISCCART 1.45 e 0.34
RE DISCCART 1.45 60.34
RE DISCCART 1.45 40.34RE DISCCART 1.45 20.34RC DISCCART 1.45 1 .33
RE nNISHCD

ME STARTING
HE INPOTFIL C:\TRIMI7Y\SUr
KB ANEMKGHT 10.0 HETCRSKB SURFDATA 23183 1989
MB UAIRDATA 23160 1989
ME STARTCND 89 01 01 1MB FINISHED

OU STARTING
00 RBCTABLB 1 FIRSTOU RCCTABLB ALLAVE FIRST
OU HNISHED

UN ram

S4 l* 31 t*

*** SETUP rinl8h«o Successfully ***

*• ISCST3 - VCB3I0M 96113 •** ***

•♦HODEtOPTa: CONC

Nim RCMCOIATIOK SITE-SHORT TE(04 MODEL-IQ PT. STACK MT. t 11 INCH 9 
* RUM3-l9dSM£T DATA |

103/26/91 . 
* 09:08:01

URBAN PLAT OPAl/LT

♦** MODEL SETUP OPTIONS SUMMARY

•*lntocmeOlate Terrain Processing is Selected

•*Modcl Is Setup For Calculation of Average CONCentratlon Values.

— SCAVENGIHC/DEPOSTTXQN LOGIC -- 
•*Model Uses NO DRY DEPLETION. DOPLETE - F 
•*Hodel Uoos NO WET OEPLETTOM. HDPLCTE « F

s><
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CO

ICO
CO
§.

> ^

0) <T> m
3 S g; 
CO o Z
3 -h >

**HO MET SCAVt3<6III0 D«ta ProviM.
•«Hodel Dofte WJT Use GRIDOCO TERRAIN O&ta for Depletion Calculations

**Nodol Uses URBAN Dispersion.

**Kodel Uses Regulatory OCrAULT Options:
1. Pinal Plume Rise. 
i, Staelftlp Downwash.
3. Buoyancy-induced Dispersion.
4. Use Cains Processing Routine.

Hot Use Missing Data Processing Routine.
6. Default Hind Profile B)(ponent6.
7. Default Vortical Potential Temperature Gradients.
8. "Upper Bound" Values for Supersquat Buildings.
9. No Exponential Decay for URBAN/Non-S02

••Model Assumes Receptors on FLAT Terrain.

••Model Assumes No Pl^POLE Receptor Heights.

••Model Calculates 2 Short Tera Averagelsl of: 1-HR 24-HR
and Calculates ANNUAL Averages

••This Run Includes: 1 8oucce(s)i 1 Source Groxiplsl; end

••The Model Assumes A Pollutant Type of: TCC

••Model Get To Continue RUNnlng After the Setup Testing.

••Output Options Selected:
Model Outputs Tables of ANNUAL Averages by Receptor
Model Outputs Tables of Highest Short Term Values by Receptor (RCCTA8LC Ko^<erd|

••NOTE: The Pollovlng Flags Hay Appear Following CONC Values: e for Calm Hours
m for Miesing Hours 
b for Both Calm and Hissing Hours

390 Reeeptor(s)

••Hlsc. Inputs: Anem. Hgt. (a| 10.00 t
Emission Units a gRAMS/SGC 
Output Units - H1CR0CRAMS/H*«3

••input Runstream File: C:\TRtNITy\8UlTS\eM72Q90.DAT

Decay Coef. “ .0000 Rot. Angle - .0
Emission Rate Unit Factor - .10000C407

j “Output Print Flic: C:\TRlM3TY\SUrTE\EM7?096.1.ST

•*• ISCS73 - VERSION 96113 *•*

••HOOCLOPTs: CONC

•• NIBH REMEDIATION SITE-SHORT TEAM MOOEL-IB FT. STACK HT. i U INCH S ••• 
**• RUN3-1989MET DATA *••

URBAN FLAT OTAULT

03;26/97 
09:08:0? 
PAGE 2

POINT SOURCE DATA
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CO
g
8Ca)

8

WHBCR CHXSSrOM RATE BASE STACK STACK STACK STACK BUILDING EMISSION RATE
SOURCE PART. lUSRR UMITSI X Y ELEV. HEIGHT TEMP. EXIT VEL. DIAMETER EXISTS SCALAR VARY

ID CATS. (HETERSI (HETERSI (METERS} (METERS) (DCC.K) |H/6EC} (HETERS) DY

STACKI .IS750E-01 -4.7 12.7 .0 5.49 299.02 19.29

••• ISCST3 - VERSION 96113 •••

•*f«DOELOTT«: CONC

NXBM REMEDIATION SITE-SHORT TERM HOOEL-18 FT. STACK HT. i 11 INCH S 
•** RUN3-1989MET DATA

URBAN PLAT DPAULT

03/26/97 
09:09:07 
PAGE 3

> 0)
^ CQ
Q) CD m
' Si:

cr 
o C
-h >

o2T
3
CD
3

CROUP ID

ALL STACK! ,

ISC8T3 - VERSION 96113

**KOOELOPTo: CO!«C

SOURCE ID: .9TACK1

SOURCE IDa DEPINIHQ SOURCE GROUPS 
SOURCE IDs

*•* NIBM REMEDIATION SITE-SHORT TERM MOOEL-19 FT. STACK HT. I U INCH 8 
*** RUN3-I909MET DATA

URBAN FLAT DFAULT

DIRECTION SPECIFIC BUILDING OIWWSIONS ♦**

03/26/97 
09:08:07 
PAGE 4

irv BH
BH MAX

IFV BH BM MAK irv BH BH KAK IFV BH
BM 1

HAK IFV BH BN NAK IFV 8H
BN NAK1 4.3, 30.9, 0 2 4.3, 24.1, 0 3 4.3, 36.6, 0 4 4.3, 30.2, 0 s 4.3, 29.0. 0 6 4.3, 30.9, 0

7 4.3, 30.0, 0 8 4.3, 36.3, 0 9 4.3, 33.6, 0 10 4.3, 26.3, 0 11 4.3, 28.0, 0 12 4.3, 39.0, 0
13 4.3, 39.1, 0 14 4.3, 30.3. 0 15 4.3, 26.7, 0 16 4.3, 34.3, 0 17 4.3, 21.0, 0 18 4.3, n.2. 0
19 4.3, 30.9, 0 20 4.3, 34.1, 0 21 4.3, 36.6, 0 22 4.3, 20.3, 0 23 4.3, 29.0, 0 24 4.3, 38.9, 0
25 4.3, 38.0, 0 26 4.3. 36.2, 0 V 4.3, 33.6, 0 29 4.3, 26.3, 0 29 4.3, 26.0,

, 0
30 4.3, 39.0, 0

31 •>.«, 83.6, 0 32 7.6, SS.3, 0 33 7.6, 46.1, 0 34 7.6, 35.3, 0 35 3.6, 23.1.
. 0

36 4.3, 17.3, 0

ISCS1T3 - VERSION 96113 •**

••MOtJELOPTa: CONC

*♦* NIBW REMEDIATION SITE-SHORT TERM MODEL-IB FT. STACK HT. 4 11 INCH S 
•** RUN3-1989MET DATA

URBAN FLAT DFAULT

03/26/97 
09:08:07 
PAGE S

••• GRIOOED RECEPTOR NETWORK SUMMARY 
NETWORK ID: POLRl ; NETMORK TYPE: GRIDPOLR

ORICIM FOR POIAR NETWORK ***
X-oniG • .00 ; Y-ORXG «> .00 (METERS)

O

05

IwQ.
0)
CD
O
O
3

sO
zp
CO
CD
00
ooCD

b
O
</>i>N)



CO
CO
A

gCO

I
50. ISO.O, 200.0,

oisrmx WWCE8 or netkork *»•IMZTERS)

250.0, 300.0, 400.0, 500.0, 600.0, BOO.O, 1000.0,

*** DIRECTION RADIALO OP NETWORK 
(DECREESI

360.0,
100.0, 
200.0, 
300.0,

10.0,
110.0,
210.0, 
310.0,

20.0,
120.0,
220.0,
320.0,

30.0,
130.0,
230.0,
330.0,

40.0,
140.0,
240.0,
340.0,

50.0,
150.0,
250.0,
350.0,

60.0,
160.0,
260.0,
360.0,

70.0,
170.0,
270.0,

dO.O,
180.0,
280.0,

90.0,
190.0,
290.0,

ISC9T3 - VERSION 96113

**HODELOPT8i CONC

HIBH REMEDIATION SITE-SHORT TERM HODEL-38 FT. STACK HT. t 11 INCH 3 **• 
RUM3-1989MET DATA

URBAN FLAT DFAULT

03/26/97 
09:08r07 
PAGE 6

J> Q):=tcQ 
CD CD m

3 Sg: 
(Dor'
3 -h >
CJ (O Ul

••• DISCRETE CRRTBSIAM RECEPTORS ••• 
IX-COORD, r-COORO, EELEV, SFIAGI 

(METERS)

-la.s. 1.3, .0, .0)1 1 -38.6, 1.3, .0, .01;
-58.5, 1.3, .0. .0); 1 -76.6, 13,

■ 0,
.01;

-89.3, 1.3, .0, .0); 1 -89.3, 71.3, .0, .01;
-89.3, 41.3, .0, .0)1 I -09.3, 61.3, .0, .01;
-89.3, 81.3, .0, .0)1 t -89.3, 100.4, .0, .01;
-69.3, 100.3, .0, .0)1 1 -49.3, 100.3, .0, .01;
-29.3, 100.3, .0, .0); 1 -9.3, 100.3, .0, .01;

1.4, 100.4, .0, .0): ( 1.4, 00.3, .0, .01;
1.4, 60.3, .0, .0)1 1 1.4, 40.3, .0, .01;
1.4, 70.3, .0, .0J» 1 1.4, 1.3, .0, .01;

\ - VERSION 56113 ••• ... NIBN REHEOIATIOM SITE:-SHORr TERM HOOEL-18 FT. STACK HT. > 11 IMO) S •••

••HOOELOPTc: CONC

RUN3-19S9HET DATA 
URBAN FLAT OfAULT

03/26/97 
09:08:07 
PACE 7

SOURCE-RECEPTOR COMBIHATIOMS FOR 4WICH CALCUIATIOMS MAY NOT BE PERFORMED 
LESS THAN 1.0 METER OR 3*ZLB IN DISTANCE, OR HITKIN OPEN PIT SOURCE

SOURCE
ID - - RECEPTOR LOCATION - - 

RR (METERS) YR (METERS)

DISTANCE 
(METERS I

STACKl

••• 1SCST3 - VERSION 96113 ......................

1.4 20.3 9.78

NIBM REMEDIATION SITE-SHORT TERM MODCL-38 FT. STACK HT, t U INCH S 
» RUN3-1989KET DATA

03/26/97
09:08:07

0

a
1CO
Q.
0)
Q

O
0

1Z
P
CD
CD
00
cb
o<J)

6
oCO



*’*HODElX)PTs: CONC
PAGE e

URBAN FLAT OFAULT

*•* METEOROLOGICAL DAYS SELECTED FOR PROCESSING **• 
<1«YES; 0°N01

I 1 
L I 
1 1 
I \ 
I 1 
1 I 
\ L 
1 1

1 1 
2 1 
I I 
I 1 
1 1

1 1 k
2 2 2
I 1 1
1 t 1
1 1 1

Z 2 1 2 I
1 1 1 1 I

1 k 1
2 1 1 
k 1 I 
k k I 
k 1 1 
2 2 1 
k k 1

> 03

03 (D m 
O X^ o ~ 3 o> 2: 
CD o r;
3 -h >
CO CD Ol

KCTE0ROL061CAL DATA PROCESSED BETMECN START DATBi 69 k 1 1
AND END DATE: 69 k2 31 24

MOTE: MCTCOROLOOICAL DATA ACTUALLY PROCESSED HILL ALSO DEPEND ON HItAT IS INCLUDED IN THE DATA FILE.

*»» UPPER BOUND OF FIRST THROUGH nmi HIND SPEED CATEGORIES *** (METBR8/SEC)

STABILITY
CATEGORY

A
B
C
0
B
F

STABILITY
CATEGORY

A
U
C
D
C

L.S4, 3.09, S.14, 6.23, k0.60.

HIND PROFILE EXPONENTS

MIND SPEED CATEGORY
.LSOOOEtOO
.1500064^00
.aooooE^co.25000S400
.30000B400
.30000E+00

.L5000£»00 

.15000C400 

.200006^00 

.25000C400 

.30000E400 

.30000E400

.15000E400

.ISOOOCfOO

.20000E400

.25000B400

.300000*00

.30000E+00

.k5000C*00

.I5000E*00

.20000E400

.2SOO0E400

.30000E400

.30000E+00

.ISOOOEiOO

.15000E*00

.20000C400

.25O00CI00

.30000E400

.300006*00

VERTICAL POTENTIAL TEMPERATURE GRADIENTS 
I DEGREES KELVIN PER METER)

MIND SPEED CATEGORY
.OOCO0E40O
.00000C4OO
.000006*00
.000006*00
,20oooe-ok

.O00O0E*O0 

.00000E400 

.000006*00 

.O0000E400 
20000E'01

.OOOOOE»00

.OOOOOE*00

.OOOOOE*00

.000006*00

.20000E-01

.OOO0OE4OO 

.OOOOOEiOO 

.oooooc*oo 

.00000c*00

.ZOOOOC-Ol

.OOOOOEiOO

.OOOOOEiOO

.OOOOOEIOO

.OOO0CE»OO

.zoooor-oi

.1SOOQE*00

.i5oooe*oo
.20000C400
.25000E*00
.300006*00
.30000E*00

.OO000F.*O0

.000006*00

.oooooe*oo

.000006*00

.200006-01

s
C/3
oo
0)
Q.
0)
(D
O
O

azo
CD
CD
00
<b
§
6
oCO



O)
ww§, .3S000C-01 .3S000C-01 .33000B-01 .35000C-01 .3SOOOC>01 .35000C~01

ISCST3 - VERSION 96113 •**

••MODEtOPTs: CONC

»•* NIBN REMEDIATION SITE-SHORT TERM MOOEI.-18 FT. STACK HT. 4 JI INCH S 
♦** RUN3-L9a9HET DATA

URBAN FLAT

03/26/97 
09:00:07 
PACE 9

♦** THE naST 24 HCMRS OF METEOROLOGICAL DATA

FILE; C:\TRIM1TY\SU1TBSMET\PHXTUS89.BIM 
SURFACE STATION HO.: 23183

HAKE: UNKHOW4 
YEAR: 1989

FORMAT: UMFORM
UPPER AIR CTATTOM MO.: 23160

NAME: UMKMOWM 
TEAR: 1989

> 0) 
Aco
0) CD m
S-gi:3°^.
o o r
3 -h >

FLOW SPEED TEMP STAB MIXING HEIGHT (M) USTAR H-0 LENGTH Z-0 IPCOOE PRATE
YEAR MONTH DAY HOUR VECTOR (M/SI (K) CLASS RURAL URBAN (H/S) (Ml IHI Ibv/HRI

89 1 1 1 281.0 2.06 278.2 6 1933.0 81.0 .0000 .0 .0000 0 .00
89 1 1 2 288.0 2.57 277.6 6 1933.0 81.0 .0000 .0 .0000 0 .00
89 1 1 3 304.0 2.57 276.3 6 1933.0 81.0 .0000 .0 .0000 0 .00
89 I 1 4 293.0 2.57 275.9 6 1933.0 81.0 .0000 .0 .0000 0 .00
89 1 1 5 293.0 1.00 275.4 7 1933.0 81.0 .0000 .0 .0000 0 .00
89 1 1 6 202.0 2.06 274.8 6 1933.0 81.0 .0000 .0 .0000 0 .do
89 t 1 7 2OS.0 1.00 274.8 1 1933.0 81.0 .0000 •0 .0000 0 .00
89 1 1 6 283.0 2.06 275.9 6 117.0 193.1 .0000 .0 .0000 0 .00
89 1 1 9 297.0 2.06 278.2 5 419.7 483.1 .0000 .0 .0000 0 .00
89 1 1 10 261.0 3.60 279.8 4 722.3 773.1 .0000 .0 .0000 0 .00
89 1 1 11 274.0 3.09 283.2 3 1025.0 1063.0 .0000 •0 .0000 0 .00
99 1 1 12 316.0 3.09 285.4 3 1327.7 1353.0 .0000 .0 .0000 0 .00
89 1 1 13 343.0 2.57 269.2 3 1630.3 1643.0 .0000 .0 .0000 0 .00
69 1 1 14 339.0 l.OO 269.8 2 1933.0 1933.0 .0000 .0 .0000 0 .00
89 1 1 IS 342.0 1.00 290.9 2 1933.0 1933.0 .0000 .0 .0000 0 .00
09 L 1 16 74.0 2.06 291.5 3 1933.0 1933.0 .0000 .0 .0000 0 .00
89 1 1 17 121.0 2.06 269.9 4 1933.0 1933.0 ‘ .0000 .0 .0000 0 .00
99 1 1 18 117.0 2.06 288.2 5 1897.8 1770.0 .0000 .0 .0000 0 .00
69 1 1 19 94.0 2.06 285.9 6 1835.S 1503.7 .0000 .0 .0000 0 .00
69 1 1 20 87.0 1.00 284.3 7 1773.2 1229.4 .0000 .0 .0000 0 .00
89 1 1 21 70.0 1.54 283.2 1 mo. 9 955.0 .0000 .0 .0000 0 .00
89 1 1 22 132.0 1.54 282.6 7 1648.7 680.7 .0000 .0 .0000 0 .00.
89 i 1 23 210.0 2.06 281.5 6 1586.4 406.3 .0000 .0 .0000 0 .00
09 1 1 24 320.0 2.57 280.9 6 1524.1 132.0 .0000 .0 .0000 11 .00

STABILITY CLASS l-A, 2-B, 3-C, 4*D, 5-C AND 6-F.
FLOW VECTOR IS DIRECTION TOKARD MHtCH HIND IS BLOHIHQ.

1SCST3 - VERSION 96113 *** NIBM REMEDIATION SITE-SHORT TERM MODEL-18 FT. 
♦ RUN3-I909MET DATA

STACK HT. 4 11 INCH S 03/26/97 
09:08:07 
PAGE 10

O

*<
CO
o
o
Q.
0)
CD
O
O
3

sa2
p
CD
CD
00
O

?6
oCO
>M



**M0DCL0PT8: CCMC URBAN riAT OnUILT

*•* THE ANNUAL { 6760 HRS) AVERAGE CONCENTRATION
STACKl ,

> CD

Q) CD m

3 oo 2! 
(D o r-
3 -h > r*

CO (Ocn

DIRECTION I 
(OEGREESl I

360.00 I 
10.00 1 
20.00 1
30.00 i
40.00 I
50.00 <
60.00 I
70.00 I
60.00 I
90.00 I

100.00 I
no.00 I
120.00 I
130.00 I
140.00 I
150.00 I
160.00 I
170.00 \
160.00 I
190.00 I
200.00 I
210.00 I
220.00 I
230.00 I
240.00 I
250.00 I
260.00 t
270.00 I
200.00 )
290.00 I
300.00 t
310.00 I
320.00 I
330.00 t
340.00 I
350.00 I
360.00 (

SO.00

.43570 

.36256 

.40316 

.53567 

.61100 
1.12435 
1.30986 
1.32161 
1.15824 

.92219 

.74030 

.60293 

.46050 

.36214 

.26734 

.22297 

.20446 

.19654 

.20367 
.20327 
.19241 
.19127 
.19977 
.22165 
.27720 
.39667 
.66563 

1.11759 
1.58229 
1.69700 
1.46121 
1.24241 
1.31969 
1.06769 

.76956 

.59167 

.43570

INCLUDING aOURCEIS): 
**• NETWORK ID: POLRl 

•* CONC or TCE

VALUES rOR SOURCE CROUP: ALL

150.00 200.00

; NETWORK TYPE: GRIDPOLR •** 
IN HICROGRAHS/M*»3 

DISTANCE (HCTERS)

I8CST3 - VERSION 96113

.09136

.06724

.09094

.10474

.17271

.28349

.36116

.40047

.38516

.33274

.25272

.20341

.16031

.14681

.09939

.07625
.07045
.07070
.06054
.07770
.07200
.06062
.00674
.10970
.14174
.23934
.40198
.55256
.59663
.51623
.40631
.29413
.25147
.17271 
.12331 
.10124 
.09136

.05714 

.05644 

.05690 

.06572 

.10595 
.27615 
.24574 
.25977 
.24953 
.22061 
.16777 
.13360 
.12063 
.10245 
.06765 
.05124 
.04773 
.04832 
.05569 
.05316 
.04924 
.05608 
.06044 
.07699 
.09962 
.17091 
,27736 
.36449 
.38520 
.32440 
.25621 
.17960 
.15170 
.10211 
.07266 
.05996 
.05714

EM.00 300.00 400.00 500.00 600.00 800.00

.03678 .02794 .01647 .01068 .00775 .00456

.03907 .02652 ,01707 .01136 .00816 .00464

.04091 .02995 .01800 .01204 .00866 .00515

.04494 .03256 .01935 .01265 .00918 .00542

.07130 .05113 .02996 .01974 .01405 .00825

.11959 .06630 .05106 .03389 .02426 .01436

.17078 .12534 .07509 .05115 .03703 .02231

.18166 .13445 .06235 .05595 .04074 .02472

.17417 .12641 .07634 .05305 .03052 .02325

.15606 .11612 .07169 .04694 .03574 .02176

.11690 .08659 .05476 .03740 .02731 .01659

.09393 .06957 .04265 .02694 .02103 .01266

.08562 .06375 .03933 .02679 .01952 .01103

.07410 .05592 .03513 .02423 .01782 .01095

.04860 .03651 .02276 .01560 .01140 .00692

.03652 .02726 .01667 .01150 .00637 .00506

.03423 .02567 .01597 .01093 ,00799 .00465

.03402 .02619 .01635 .01121 .00019 .00490

.04042 .03056 .01924 .01328 .00977 .00601
.03626 .02076 .01794 .01230 .00900 .00549
.03545 .02665 .01662 .01140 .00633 .00507
.04074 .03079 .0193S .01333 .00979 .00600
.04403 .03334 .02098 .01446 .01061 .00649
.06611 .04244 .02666 .01634 .01345 .00623
.07296 .05550 .03514 .02430 .01766 .01096
.12636 .09666 .06164 .04263 .03164 .01953
.20085 .15162 ,.09518 .06555 .04615 sd2954
.25751 .19132 .11779 .06020 .05647 .03554
.26629 .19753 .12021 .08130 .05902 .03570
.22303 .16276 .09180 .06554 .04724 .02625
.17017 .13016 .07826 .05252 .03791 .02276
.12046 .08623 .05045 .03322 .02362 .01384
.10133 .07249 .04262 .02026 .02029 .01210
.06721 .04755 .02741 .01797 .01273 .00742
.04700 .03362 .01956 .01200 .00907 .00530
.03955 .02603 . 0) 621 .01060 .00750 .00436
.03676 .02794 .01 647 .01006 .00775 .00456

-SHORT TERM MODEL'16 FT. STACK HT. « 11 INCH S •** 03/26/97
RUN3-1969HET DATA

s><

cno
S:0)
Q.
0)
CD"

O
0

1
-Z.
o
CO
CO
00
CD
O
C37

6
O
CO



O)
CO

O)
•MODELOPTs: CCNC URBAN FLAT

PAGE 11

DlRCCTtON I

*** THE ANNUAL ( 8760 HRS) AVERAOE CONCENTRATION
STACKl ,

(DEGREES» 1 1000.00

360.00 1 .00303
10.00 1 .00323
20.00 1 .00346
30.00 f .00361
40.00 » .00548
50.00 1 .00964
60.00 1 .01513
70.00 1 .01683
80.00 1 .01576
90.00 1 .01485

u 100.00 } .01129
*■*7 WCQ 110.00 r .00857
0) CD rn 120.00 1 .00802
O iw X 130.00 1 .00752

S- ft ^ 140.00 1 .00470

3 s g; 150.00 1
160.00 1

.00343

.00330
2 2. C 170.00 1 .00338

180.00 1 .00412

^ s 190.00 1 .00374
200.00 r .00345
210.00 t .00411
220.00 > .00443
230.00 1 .00562
240.00 1 .00748
250.00 1 .01342
260.00 1 .0202S
270.00 1 .02422
280.00 1 .02429
290.00 I .01904
300.00 1 .01541
310.00 1 .00917
320.00 1 .00817
330.00 1 .00491
340.00 1 .00351
350.00 1 .00288
360.00 1 .00303

INCLUDING 80UftCC(S): 
HETHORK ID: POLRl 
•* ccwc or TCC

VALUES FOR SOURCE OROUF: ALL

j KBTNQRK TYPE: GRlDPOLR **♦ 
IN K1CR0CRAKS/H«*3 

DISTANCE (HETCRS)

ISCST3 - VERSION 96113 *** NIBN REMEDIATION SITE-SHORT TERM MOOEL-18 FT. STACK HT. « 11 INCH S 03/26/97

O

cnoo
(fi
Q.
0)
CD
O
O
2-
o
Z
p
CD
CD
CD
(b
g
6
oV)



GJ

S
gCO

g

••• RUN3-198SHET QKTA

J> Q) ^(Q

03 CD m 

3 o g:
0) o r;
3 -h >
CO (D Ol

••XODCl^PTa: COHC URBAN FIAT DFAULT

THE ANNUAL I 0760 HRS| AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: J
INCLUDING S0URCe(81: STACKl ,

DISCRETE CARTESIAN RECEPTOR POINTS •••

COMC or TCE IH HICR0SRAH$/M**3 • •
X-CCXJRD tM) Y-COORO *KI CONC X-COORD (M) Y-COORD |M) COMC

-18.SS 1.33 .38629 -38.55 1.33 1.102S1
-58.65 1.33 I.218S0 -70.55 1.33 1.12449
-09.33 1.33 1.02445 -89.33 21.33 1.14037
-89.33 41.33 .64921 -89.33 61.33 .58919
-89.33 81.33 .39252 -89.33 100.40 .30724
•69.33 100.34 .31101 -49.33 100.34 .24487
-29.33 100.34 .21972 -9.33 100.34 .18228

1.45 100.40 .16483 1.45 60.34 .22358
1.45 60.34 .32669 1.45 40.34 .52336
1.45 20.34 .00001 1.45 1.33 .16552

**• ISCST3 - VERSION 96113 *** NTBN REKEDIATION SITE-SHORT TERH MODEL-IB rr. STACK in * 11 INCH S '
RW3-19B9HCT QATA

••HODBLOPTs: CONC URBAN rtJVT OrAULT

« »* THE 1ST HIGHEST l-HR AVERAGE CONCENTRATION VALUES TOR SOURCE GROUP:
INCLUDING SOURCE(8) i STAOU ,

••• NETKORK ID: POLRl J NETtKMW TYPE; ORIOPOLR •••

*• OONC or TCE IN HICR0CRANS/N**3 -
DIRECTION 1 DISTANCE (METERS)
<DEGREES) 1 50.00 150.00 200.00 250.00

O9:O0jOT 
PA6C 12

03/26/ 97 09:08:07 
PAGC 13

300.00

360.0 1 22.36944 (89121614) 8.52514 189091801) 7.01050 (89091801) 5.43208 (89091801) 4.24408 (89091801)
10.0 1 21.59138 <891031151 9.44936 (89031622) 7.54579 (89031822) 5.73659 (89031822) 4.43428 (69092923)
20.0 1 20.89490 1090114131 9.12462 (69042801) 7.48242 (69042801) 5.73467 (8904 2001) 4.86396 (89012605)
30.0 f 19.85966 (99032709) 6.23502 (89032321) 6.90275 (8911)524) 5.47665 (89080704) 4.30802 (09080704)
40.0 1 20.06542 (69032608) 9.29900 (890605041 7.29310 (89062501) 5.57586 (09062501) 4.30235 (09062501)
50.0 1 19.41838 (89122217) 9.16771 (89030822) 7.215)7 (89062223) 5.43412 169062223) 4.14857 (89062223)
60.0 1 18.78691 (69123010) 9.13676 (09062724) 7.14567 (89052404) 5.66512 189013101) 4.74320 (89013101)
70.0 1 18.55620 (89011316) 8.89959 (890810241 7.03944 (89061624) 5.32026 (89081824) 4.07626 (89081824)
80.0 1 18.20741 (89042607) 8.99002 (69041523) 6.82351 (89041523) 5.24125 (89073001) 4.13050 (89073001)
90.0 t 17.60303 (89122416) 8.70321 (89050323) 6.84120 (89062424) 5.25154 (99062424) 4.09734 (09091901)

100.0 1 17.44378 (89012315) 8.75566 (89052524) 6.78356 (89071801) 5.18415 (89071601) 4.0235) (B9071B01)
IIO.O 1 16.99094 (89010117) 0.67561 189082524) 6.72452 (89082524) S.13973 (89060721) 4.02532 (890607211
120.0 1 16.65942 (891029081 8.65821 (89062723) 6.6S178 (89071802) 5.10269 (89071802) 3.98679 (89071802)

s
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O
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> 0)
0) CD m§-±i-
3-^2: 
CD o r;3 -h >

UO.O I
140.0 I
150.0 I
160.0 1
170.0 I
160.0 I
190.0 I
200.0 I
210.0 I
220.0 I
230.0 I
240.0 I
250.0 I
260.0 I
270.0 t
280.0 I
290.0 I
300.0 i
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I
360.0 1

15.69655
15.39406
16.24422
15.94820
16.13654
16.25019
14.79076
16.10539
16.64198
17.22567
17.15630
17.66192
16.66343
19.05411
19.14443
20.10420
20.37904
20.91069
26.67653
42.31339
41.45468
43.66959
43.41029
22.36944

(69101717)
(B901261S)
(69121317)
(69092216)
(69051608)
(69110616)
(69042506)
(09120410)
(89061607)
(89010215)
(89020610)
(89051606)
(69122709)
(69120609)
(69090508)
(69111408)
(89030608)
(89120710)
(69010601)
(690504041
(69011408)
(69091107)
(69041406)
(69121614)

8.61215
8.55766
8.55323
8.11631
6.54556
6.52951
6.39693
6.20676
8.75994
6.74643
6.92068
6.53294
9.08565
9.16763
9.13042
9.27400
9.31033
9.41755

13.66534
14.13090
13.57043
14.06015
12.66798
0.52514

(89071102)
169060201)
(69070202)
(69050602)
(69072301)
(69092820)
(09070301)
(69051901)
(69100623)
(69101320)
(69031122)
(69110722)
(69101401)
(89092607)
(69100622)
(89062706)
(89061004)
(89050603)
(69092424)
(89041603)
(69111122)
(69050704)
(69031524)
189091801)

6.62333 
6.59202 
6.55401 
6.22015 
6.55116 
6.57933 
6.55908 
6.51802 
6.77532 
6.67533 
6.89839 
6.95413 
7.04005 
7.14276 
7.20163 
7.34303 
7.41465 
7.46022 
9.00121 
9.524 34 9.27575 
9.51056 
0.72279 
7.01050

(89071102)
(89060201)
(69070202)
(69050602)
<690723011
(690926201
(89070301)
(69051901)
(69032401)
(69040323)
(69110422)
(69110722)
(69070604)
(69100922)
(B9092606)
(69111124)
(69050401)
(89050603)
(69092424)
(89041603)
(B9111I22)
(69050704)
(69031524)
(69091601)

5.06900 
5.05243 
5.01532 
4.60296 
S.01422 
5.04614 
5.05556 
9.05657 
5.15457 
5.18265 
5.29246 
5.35491 
5.32123 
5.49140 
5.52670 
5.57926 
5.62601 
5.69101 
6.35458 
6.73949 
6.57257 
6.70109 
6.24290 
5.43206

(89031923)
(89060201)
(69070202)
(69060703)
(09072301)
(09092020)
(6907Q301)
(69051901)
(09052604)
(69040323)
(69110422)
(69110722)
(69070604)
(89042405)
(89092806)
(69062503)
(69050401)
(89092524)
(89020222)
(69092124)
(6911)122)
(89050704)
(69010422)
169091601)

ISCST3 > vensiow 96113

••HODELOPTs: COKC

*• NIBM REMCOIATION SITE-SHORT TERM HODEL-16 FT. STACK HT. C 11 INCH S 
*** RUH3-1909>®T DATA **

URBAH PLAT DfAULT

*** THE 1ST HIGHEST 1-HR AVEAACZ COMCEIfTRATIGN VALUES FOR SOURCE GROUP: ALL

*** HBTHORX XDt POLRl 
COHC or TCE

DIRECTION (

; HETHORK TYPE: GRIDPOLR 
IN M1CR0GRAMS/H**3 

DISTANCE (HETCRS)

3.97734
3.95710
3.92664
3.79444
3.92623
3.95377
3.96976
3.96208
4.03451
4.0675B
4.10742
4.15009
4.17400
4.25682
4.27793
4.32942
4.32450
4.40567
4.79121
4.99064
4.08355
4.96164
4.70581
4.24406

(690319231
(89060201)
(89070202)
(89060703)
(69072301)
(89092620)
(89070301)
(89051901)
(69052804)
(69040323)
(69110422)
(69110722)
(69080705)
(69042405)
(690S270U
(69090106)
(69050401)
169092524)
(69020222)
(89092124)
(89111122)
(89050704)
(69010422)
(69091B01)

03/26/97 
09:06:07 
PACE 14

SREE8) 1 400. 00 500.00 600.00 800.00 1000.00

360.0 1 2.76644 (69091601) 1.95398 (69091601) 1.46606 (89091001) .93357 (69091601) .66170 (6909}601)
10.0 ( 2.66876 (69092923) 2.01609 (69092923) 1.50725 (69092923) • .95524 (69092923) .67503 (69092923)
20.0 1 3.50665 i s i 2.59646 (89012605) 1.99801 (69012805) 1.30311 (69012605) .93252 (69012605)
30.0 1 2.82263 (69060704) 1.99600 (69060704) 1.49746 (69080704) .95249 (69060704) .60426 169060704)
40.0 1 2.T4619 (69062501) 1.93965 (69032003) 1.46161 (69051501) ‘ .93919 (69051501) .66902 (69051501)
50.0 1 2.65690 (690810051 1.90963 (69061005) 1.44791 (69061005) .93306 (69061005) .66574 (69061005)
60.0 1 3.29699 (89013LOII 2.38434 (69013101) 1.60262 (69013101) 1.14500 (89013101) .80242 (89013101)
70.0 1 2.70677 (89022622) 1.93630 (69022622) 1.46266 (69022622) .93707 (89022622) .66687 (89022622}
80.0 1 2.71490 (69073001) 1.92257 (69073001) 1.45326 (89050422) .93327 (89050422) .66425 (69050422)
90.0 1 2.69214 (69091901) 2.05617 (09020701) 1.64190 (69020701) 1.12101 (69020701) .82411 (69020701)

100.0 1 2.75649 (69013006) 2.12666 (69013006) 1.66455 (69013006) 1.14019 (69013006) .63454 (69013006)
110.0 1 2.64021 (09060721) 1.07261 (89060721) 1.40827 (69060721)

ICD 189060721) .63606 (69060721)
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sOJ

I

> £D
oTro m
S-±i:

K> g;
(Dor'
3 -h >
CO <ocn

120.0 t
130.0 (
140.0 I
150.0 I
160.0 I
no.o I 
leo.o I
190.0 1
200.0 I
210.0 I
220.0 I
230.0 t
240.0 I
250.0 (
260.0 I
270.0 I
200.0 I
290.0 I
300.0 I
310.0 I
320.0 I
330.0 I
340.0 \
350.0 f
360.0 I

2.61219
2.62647
2.61046
2.59115
2.52991
2.59115
2.60926
2.62352
2.63699
2.64439
2.66961
2.69247
2.71748
2.74014
2.73333
2.76956
2.80966
2.82566
2.05344
3.00886
3.06281
3.02673
3.05727
2.95403
2.76644

(89071602)
(09031923)
(69060201)
(89070202)
(69080703)
(89072301)
(89092820)
(89070301)
(89051901)
(89052804)
(89040323)
(89061203)
(89060301)
(89080705)
(89050804)
(89052701)
(89090106)
(89040801)
(69041902)
(89020222)
(89092124)
(89120401)
(69050704)
(89010422)
(89091801)

1.85753
1.87544
1.06410
1.85143
1.81783
1.85151
1.86357
1.87404
1.88435
1.87486
1.89227
1.90795
1.92395
1.93784
1.95048
1.96435
1.98264
1.99747
2.01011
2.08632
2.11716
2.00797
2.09989
2.04782
1.95398

(89053022)
(89031923)
(89060201)
(89070202)
(89080703)
189072301)
(89092820)
(B9070301)
(B9051901)
(89052804)
(89040323)
(69061203)
(89060301)
(0906070$)
(89050804)
(89052701)
(69062605)
(69040801)
(89041902)
(89020222)
(89092124)
(89120401)
(89050704)
(89010422)
(89091801)

1.41153 
1.41866 
1.41050 
1.40173 
1.38107 
1.40182 
1.41024 
1.41790 
1.42555 
1.4t07t 
1.42190 
1.43266 
1.44359 
1.46226 
1.47154 
1.47538 
1.49022 
1.49828
I. 50476
J. 549J2 
1.56483 
1.54491 
1.55016 
1.51990 
1.46606

(89053022) 
(89031923) 
(89060201) 
(89070202) 
(89080703) 
(89072301) 
(89092820) 
(89070301) 
(69051901) 
(89080304) 
(89040323) 
189061203) 
(89060301) 
(09091002) 
(89050604) 
(89030102) 
(89062605) 
(89040801) 
(69041902) 
(09020222) 
(890712Q6) 
(69120401) 
(89030704) 
(89010422) 
(89091801)

.91381 

.91376 

.90856 

.90375 

.89400 

.90382 

.90849 

.91389 

.91737 

.91404 

.91429 
.91963 
.92788 
.93771 
.94200 
.94379 
.94982 
.95281 
.95493 
.97563 
.98205 
.97332 
.97001 
.95657 
.93357

(89053022)
(69091403)
(89060201)
(B9070202)
(89080703)
(89072301)
(89092820)
(89060604)
(89051901)
(89080304)
(89042924)
(89111604)
(89042703)
(09091002)
(69030804)
(89030102)
(69062603)
(89040601)
(69041902)
(89020222)
(69071206)
(89121902)
<890208051
(89010422)
(09091801)

••• 1SCST3 - VERSIW 96113 *• MIDH REMEOIATIOM SITE-SHORT TERM MOOEL-18 IT. STACK HT. 4 11 IMCH S 
**♦ RUH3-1989MBT DATA

•MODELOPTo: CONC URBAN PLAT

*** THE I8t HIGHEST 1-HR AVERAGE CONCENTRATION 
INCLOOIMG SOURCE (S): STACKl ,

VALUES FOR SOURCE GROUP; ALL

DISCRETE CARTESIAN RECEPTOR POINTS **• 
•• CONC OF TCB IN HICROaRAHS/H*»3

.65436

.65416

.64861

.64560

.64005

.64565

.65123

.65423

.65427

.65469

.65504

.65685

.66147

.66679

.66913

.67000

.67308

.67442
.67522
.68786
.69113
.68668
.68499
.67390
.66170

(69053022)
(89091403)
(89060201)
169070202)
(89080703)
(89072301)
(89110103)
(89060604)
(89051901)
(89080304)
(89042924)
(89111604)
(89042703)
(89091002)
(89050804)
<09030102}
(89062605)
(89040801)
(89041902)
189020222)
(09071206)
(89121902)
(89020805)
(89010422)
(89091801)

03/26/97 
09:08i07 
PACE 15

X-COORO (H) Y-COORD (HI COMC (YYMMDOHH) X-COORD (M) V-COORO (H) CONC lYYHHIplIH)

-10.55 1.33 24.45259 189041013) -38.55 1.33 23.14310 (89051209)
-58.55 1.33 18.20625 (89010309) -78.55 1.33 13.86895 (89032905/
-09.33 1.33 12.61127 (09031306) -89.33 21.33 12.67139 (89033005)
-89.33 41.33 12.25202 (89112121) -89.33 61.33 12.10141 189101704)
-89.33 61.33 16.41587 (69031701) -89.33 100.40 16.01377 (89112006)
-69.33 100.34 17.25249 (89100924) -49.33 )00.34 19.50038 (89072103)
-29.33 100.34 21.18041 (89101620) -9.33 100.34 21.04521 (89031901)

1.45 100.40 12.19685 (090820231 1.45 80.34 13.62832 (89112516)
1.45 60.34 18.98446 (89112916) 1.45 40.34 25.82250 (69102615)
t.45 20.34 .00292 (09050612) 1.45 1.33 16.63951 (B9080609)

••• 18CST3 - VERSION 96113 **♦ HIBH REMEDIATION SITE-SHORT TERM HODEL-ie FT. STACK HT. ( 11 INCH S 
• RUN3-I989MET DATA

03/26/97
09:08:07
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O)
CO

I
"HOBELOPTC COWC URBAN FLAT OTRULT

DIRECTION t 
I DEGREES) )

••• THE 1ST HIGHEST J4-HR AVERAGE COHCEHTRATIOM VALUES FOR SOURCE GROUP: ALL

50.00

••• NETHORK lOl POLRl 
CONC OF TCE

150.00

; HETNDRK TTPE: ORIDPOIR 
IN MICR00RAMS/W3

DISTANCE (METERS) 200.00 250.00

PAGE 16

> Q)PtCQ 
Q> CDg. j.
3
(D u
^ -h > 
^ jk
CjO «0 Ol

CO

o i

360.0 I
10.0 I
20.0 I
30.0 I
40.0 I
50.0 I
60.0 I
70.0 I 
00.0 I
90.0 I

100.0 I
110.0 I
120.0 I
130.0 I
140.0 I
150.0 t
160.0 I
170.0 I
180.0 I
190.0 I
200.0 I
210.0 t
220.0 I
230.0 I
240.0 I
250.0 \
260.0 I
270.0 I
280.0 I
290.0 I
300.0 I
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I
360.0 I

3.78311c(B901l424) 
3.16748CIB90114241 
2.34375e<B9110324) 
3.54279c<89020424) 
3.884880189072324) 
4.672300(89020724) 
4.256900(89042624) 
4.961980(89081324) 
4.62253 (89081224) 
4.54596 (89071524) 
4.31931 (89090224) 
3.98471 (89090224) 
2.70332 (89080324) 1.97687e(89082424) 
1.67002 (89072924) 1.764860(09121324) 
1.986800(89081124) 
2.051940(89070624) 
2.950480(89011224) 
3.476360(89011224) 
2.32256 (89121124) 
2.32406 (89121124) 
2.43938 (89121124) 3.171170(89112824) 
2.84724 (89112924) 
3.57545 (89112924) 4.322490(89111924) 
4.81209 (89101924) 6.164500(89012124) 
6.713620(89012124) 
5.743920(89111724) 
5.88550 (89102024) 
7.01993 (89102024) 5.214910(89010724) 
5.027690(09091524) 
5.41646 (B9051S24) 3.763110(89011424)

ISC6T3 - VCRSIQN 96113

.745030(89082024) 

.857050(89042824) 

.973680(89042824) 

.832470(89110324) 

.956180(69063024} 
1.528690(89103024} 
2.36907 (69090824) 
1.76862 (89090824) 1.548890(89103124} 
1.49456 (89081224) 
1.27375 169081224) 1.254050(89083124) 

.61701 (89080324) 1.080890(69030524) 

.685590(89121924) 

.74917c|89070224) 

.73637c(8908n24) 

.676510(89102224) 
1.019910(89070624) 
1.069470(89061924) 

.642010(89101324) 

.730690(69082724) 

.775180(89082724} 

.772630(89022524) 
1.024750(69042224) 
1.627290(69040524) 
2.665000(69040524) 
1.980720(69111324) 
2.359660(69090424) 
2.239130(69121724) 
1.677390(69112324) 
1.45730c(89102224) 
1.530360(89111524) 
1.236430(89112124} 
1.255660(89110924) 
1.125050(69010424) 

.745030(69082024)

.452060(89082024) 

.588060(89042624} 

.764800(89042824) 

.549130(89010924) 

.56645€(69063024) 

.969730(891030241 
1.50411 (690908241 
1.27076 (890908241 1.039600(69103124) 

. .699760(690829241 
.67162 (69081224) .662390(89083124) 
.589820(891212241 
.022370(890305241 
.540510(891219241 
.535400(89070224) 
.499050(89070224) 
.514120(89030524) 
.705710(89011124) 
.741150(89081924) 
.444320(89101324) 
.547750(89082724) 
.510080(89082724) 
.599060(89022524) 
.704140(69040624) 

1.372420(89040524) 
1.767930(89040524) 
1.314050(89111324) 
1.680110(69090424) 
1.670840(691217241 
1.221900(89112324) 
1.066040(89111524) 

.995690(89111524) 

.784440(89112124} 

.611320(69110924) 

.740750(89010424) 

.452060(89082024)

.326030(89123024) 

.412420(89042824) 

.601800(89042824) 

.433290(89010924) 

.434350189122624) 

.663100(891030241 
1.072550(69103024) 

.94813 (89090824) .766250(89041524) 

.623740169082924) 

.62667 (89081224) .619260(89063124) 

.434300(89110324) 

.618990(690305241 

.420360(89121924) 

.394460(89070224) 

.363500(69070224) 

.401690(89030524} 

.569050(89011124) 

.537240(69061924) 

.320700(89101324) 

.415160(89082724) 

.40797e(89040324) 

.449260(89022524) 

.532890(89040624) 
1.108700(89040524} 
1.212840(89040524} 
.916110(89111324) 

1.219580(89090424) 
1.242580(89121724) 

.897560(89112324) 

.805400(691)1524) 

.677730(89111524) 

.542040(89112124) 

.561690(69110924) 

.523760(89010424} 

.328030(89123024)

•** NISH ftEHCDIATlGN StTB-SHORT TERM MODEL-10 FT. STACK HT. 4 II INCH S

.254810(89123024) 

.301820(89042824) 

.466640(89042824) 

.339810(89010924) 

.327930(89122624) 

.476310(89103024) 

.833000(69103024) 

.72688 (89090824) .563800(69041524) 

.472520(89013024) 

.47160 (89081224) .465060(89083124) 

.337640(89110324) 

.477300189030524) 

.332100(89121924) 

.301210(89070224) 

.275600(89070224) 

.31802c 189030524) .458090(69011124) 

.406450(89081924) 

.241590(89101324) 

.323090(89082724) 

.326880(89040324) 

.342660(89022524) 

.411560(890406241 

.894970(89040524) 

.872140(89040524) 

.67547c(89U>324) 

.918350(89090424) 

.947200(89121724) 

.676740(89112324) 

.621130(89111524) 

.487180(89111524) 

.396530(89112124) 

.412450(89110924) 

.389950(69010424) 

.254810(89123024)

03/26/97
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gW

••MODELOPTar CONC

OlRCCriOH I 
(DCGRCeS) I

•** RU}O-1909MET DATA *•*

URBAN FLAT DFAULT

*** THE 1ST HIGHEST 24-HR AVERAGE COHCEHTRATION VALUES TOR SOURCE GROUP: ALL
INCLUDING SOURCE(S)t 8TACX1 »

*♦* NCTNORK ID: POLRl 
*• CONC OF TCE

SOO.OO

; NCTMORK TYPE: GRIDPOLR 
IN KICROORAHS/M**3

DISTANCE (METERS) 600.00 600.00

09:06:07 
PAGE 17

1000.00

m
j> a>HtCQ 
0) 0 O
— ^ — 3^5: 
0 0" 
3 >

CO <o Ol

360.0 1 .163350(69123024)
10.0 1 .160570(89042624)
20.0 1 .300670(89042624)
30.0 1 .220050(99010924)

40.0 1 .211980(89122624)
50.0 1 .276250(69103024)
60.0 1 .536630(89103024)
70.0 1 .46619 (89090824)
60.0 1 .369910(69041524}
90.0 1 .319060(89013024)

100.0 1 .301950(69110224)
UO.O 1 .291420(89083124)
120.0 1 .220030(89110324)
130.0 1 .307340(89030524)
140.0 I .221020(69121924)
150.0 ) .192230(69070224)
160.0 1 .176240(09121324)
170.0 1 .211820(69030524)
160.0 1 .312160(69011124}
190.0 1 .257070(89061924)

200.0 1 .151650(89101324)
210.0 i .211230(09082724)

220.0 1 .220320(89040324]
230.0 ( .215170(89022524)

240.0 1 .264240(69040624)

250.0 1 .606290(89040524)
260.0 1 .507790(69040524)
270.0 ( .415660(89122224)

260.0 ) .574320(89090124)
290.0 1 .592340(69121724]

300.0 1 .420350(69112324)
UO.O 1 .399670(89111524)
320.0 1 .265920(69111524)
330.0 t .239480(69112124)
340.0 ) .252320(89110924)
350.0 1 .241780(69010424)
-360.0 1 .163350(891230241

.ll342c(8912S024) 

.12029c(69042624| 

.2)044c(89042824) 

.l&3S2c(89010924) 

.148880(89122624) 

.179S6c(89103024) 

.377450(89103024) 

.32636 (89090824) .26395c(89012624) 

.228110(89013024) 

.212630(89110224) 

.201710(89083124) 

.153630(09110324) 

.21335c(89030524) 

.158100(89121924) 

.134170(89070224) 

.126140(89121324) 

.151600(89030524) 

.226230(69011124) 

.178820(89081924) 

.104790(69101324) 

.149710(89082724) 

.158710(69040324) 

.151630(89120724) 

.184220(89040624) 

.439740(69040524) 

.331510(89040524) 

.297640(89122224) 

.395870(69090424) 

.404500(89121724) 

.287070(89112324) 

.260700(89111524) 

.194190(89040424)

.161500(89112124)

.172790(69110924)

.166530(89010424)

.113420(89123024)

.083740(89123024) 

.086200(89042824) 

.156690(89042624) 

.113620(89010924) 

.111060(69122624) 

.126110(69103024) 

.260860(89103024) 

.24304 (89090824) .199630(89012624) 

.171470(89013024) 

.159390(89110224) 

.149320(69003124) 

.116850(89110324) 

.16040c(89030S24) 

.119600(89121924) 

.099710(89070224) 

.094700(89121324) 

.114590(89030524) 

.172550(69011124) 

.132750(69081924} 

.077310(89101324) 

.112490(89062724) 

.12054c 189040324) .114020(89020424) 

.136470(89040624) 

.334300(89040524) 

.233890(89040524) 

.224320(89122224) 

.294440(89121724) 

.294960(89121724) 

.209e0c(891l?324) 

.209710(89111524) 

.143240(89040424) 

.117160(89112124) 

.127350(69110924) 

.12308c(69010424> 

.063740(69123024)

.051800(69011324) 

.052680(89052624) 

.098540(89042624) 

.07036CIB9010924) 

.069660(69122624) 

.07227c(69103024) 

.175810(69103024) 

.15245 (89090824) .127020(89012624) 

.L0ei6c(B9013024) 

.101090(69110224) 

.093270(89083124) 

.074330(89110324) 

.10067c(69030524) 

.076590(69121924) 

.062420(89070224) 

.060160(89121324) 

.073330(69030524) 

.111920(69011124) 

.063130(89081924) 

.046670(69092224) 
.071510(890627241 
.07774c(69CM0324) 
.07455c|B9020424) 
.084770(89040624) 
.215540(69040524) 
.135260(890405241 
.142360(89122224} 
.188230169121724) 
.179220(69121724) 
.126230(89112324) 
.132590(09111324) 
.069430(89040424} 
.070930(69112124) 
.079540(691)0924) 
.07702CI09010424) 
.051800(69011324)

.036170(89011324) 

.037410(69022224) 

.069160(89042824) 

.048600(89010924) 

.048950(69122624) 

.047000(89103024) 

.122520(891030241 

.10638 1890908241 .08905e|89012624| 

.075390(69013024) 

.071360(69110224) 

.065100(69083124) 

.052530(69110324) 

.070310(89030524) 

.054230(89121924) 

.043560(89070224) 

.042460(09121324) 

.051870(89030524) 

.080020(89011124) 

.058080(89081924) 

.034970(89092224) 

.050430(69062724) 

.0SS3Bc(B9040324) 

.0i3430(89020424) 

.059550(89013024] 

.153230(89040524) 

.068730(89040524) 

.099860(69122224) 

.132570(891217241 

.]2220c(69121724) 

.087980(09112324) 

.093340(89111524] 

.062650(89040424] 

.046310(69112124) 

.05579c189110924) 

.05405c(89010424| 

.036]7c(89011324)

0

aCO
1Ui
Q.
0)
Q

OO

azp
CD
CD
CO
O

§6o
CO



wsg
C*)

g ISCST3 - veUION 36113 “* NIB« RCHEDIATrOM SITE-SHORT TERM MODEL-IB FT. STACK HT. 6 11 INCH 8
••• ROM3-19B9MET DATA

‘•MODELOFTq: CONC URBAN FLAT DFAULT

THE 1ST HIGHEST 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL
INCLUDINO SOURCE (SI: STACKl ,

03/26/97 
03:0S:07 
PAGE 16

> Q)
(Q

Qj ro m

3 O' 5: 
(Dor;

CO <0 Ol

DISCRETE CARTESIAN RECEPTOR POINTS

*• CONC or TCE IN H1CR0GRAK3/M**3 »*
X-COORO IH) T-COORD |H| CONC lYYMMDOHH) X-COORD (H) Y-COORD (M) CONC (YYMMDOHHI

-10.53 1.33 3.34713c (89110224) -38.33 1.33 5.7I7O0C (89012024)-30.55 1.33 4.77313 (89101924) -70.53 1.33 3.82652 <89101924)-09.33 1.33 3.31264c (89131324) -09.33 21.33 4.17870c (890830241-09.33 41.33 3.73043 (89102124) -69.33 61.33 2.68339c <09112224)-89.33 81.33 2.03193c (89111324) -89.33 100.40 2.09373c (09111324)-69.33 100.34 1.92210c (89112224) -49.33 100.34 1.74932c (89112124)-29.33 100.34 t.93288c <89110924) -9.33 100.34 1.43974C (89112124)1.45 100.40 1.29613c <89062024) 1.43 80.34 1.74829c (8901)424)1.45 60.34 2.93864c <09011424] 1.43 40.34 4.10097c (9901)424)1.4S 20.34 .00029c (89)00824) ).45 1.33 2,20326 (89072924)

**• ISCST3 - VERSION 96113 •** NIBM RD4EDIAT10N SITE-SHORT TERM HOOEL-18 FT. STACK HT. « 11 IHai S 03/26/P7
RUNJ-1989MET ORTA 09:08:1

PAGE ]
**MO0I:L0PTs: CONC URBAN FIAT OPAULT

**• THE SUMKARY OF MAXIMUM PERIOD ( 8760 HRS) RESULTS

CONC OF TCE IH M1CR0GRAMS/M»*3 ««
NETWORK

GROUP ID AVERAGE CONC RECEPTOR (XR, TR, ZELCV, IFLAG) OF TYPE GRTO-IO

ALL 1ST HlGllEST VAUie IS 1.69700 AT ( -46. 96. 17.10. .00 p .00) GP POLRl
2ND HIQCST VALUE IS 1,58229 AT i -49. 2<, 8.68. .00. .00) GP POLRl

•** RECEPTOR TYPES: GC - GRtDCART

‘

QP » GRIDPOLR 1
DC - OISCCAAT 
DP ** D16CP0LR 
BO - BOUHOAW

(SCST3 - VERSION 96113

♦♦MODELOPTs; CONC

•• HIBN RE>tBOIATIOH SITE-SHORT TRRH HOOEL-18 FT. STACK KT. C 11 INCH S •• 
••• RUN3-1909HET DATA

URBAN PLAT OPAULT

03/26/97 
09:08:07 
PACE 20
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£

GROUP 10

THE SUMMARY OP HIGHEST 1-HH RESULTS *•* 

*• COMC or Tce in microcrams/m»»3 

AVERAGE CONC
DATE

lYYKHDOHlO
NETWORK

RECEPTOR (XR, YR. EBLCV, EPLAG) OT TYPE CRID-ID

HIGH 1ST HIGH VALUE IS 43.66959 OM 69091407! AT ( -17.10, 46.98, .00, .00) GP POLRl

> Q)

Q) CD m

3 o> 2: 
CD o r
3 -h >
CO (O Ol

RECEPTOR TYPES: CC - QRltXART
OP « GRtDPOLR 
DC - OISCCART 
DP • DISCPOLR 
BO • BOUNOARY

•** ISCST3 - VERSION 96113

••MOOELOPTs: CONC

GROUP ID

*** NI8W RCMCOIATION SITC-SKORT TERM MODEL-IB FT. STACK fIT. 4 11 INCH 3 *** 
••• RUN3-1989MET DATA

URBAN FLAT DFAULT

THE SUMMARY OF HIGHEST 24-HR RESULTS

•* CONC OF TCE 

AVERAGE CONC
DATE

(YYHHOOHK)

IM MICROGRAMS/M**3 •*

RECEPTOR (XR, YR, 8BLEV, ZFLAGI OF

03/26/97 
09:08:07 
PAGE 21

NETWORK 
TYPE ORIO-ID

ALL HIGH 1ST HIGH VALUE IS 7.01993 ON 89102024: AT -32.14, 38.30, .00, .00) GP POLRl

RECEPTOR TYPES: GC " GRIOCART
CP - GRIOPOLR 
DC - DI6CCART 
DP - DISCPOLR 
BD - BOUNWVRY

ISCST3 - VERSION ................................... ....... REMEDIATION SITE-SHORT TERM MOOBL-10 FT. STACK IIT. ft 11 INCH S
**• RUM3-19B9MCT DATA

03/26/97 
09:08:07 
PAGE 22

♦♦KOOELOPTe; CONC URBAN FLAT

*** Message Svimary : 1SC8T3 Model Cnecutlon *

-------------Sunmary of Total Messages

A Total of 0 Fatal Error Kessagota)
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sCO

I
A total of 2
A Total of 1156

A Total of U56U$e Cato Hours ld«ntlCl«l

r^TAL ERROR NeSSAOES 
*•* KOHB •**

.............. MARMIHO HBSSWStS •*•••*••
MX H430 4432 NeTQA :Aobient TOnpvraturs Data Out-of-Rarege. KURDAT* 69070415
MX HOO 4432 MGTQA ?Anbl«nt Teaporatucu Data Out«ef«Rai\ge. KURORT- 69070416

2SCST3 PlntsKas Successfully ***
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ISCST3 - (DATED 9«113l

> fl>

03 (D m
§■±1- 
3 «o 2: 
0) o r;
3 -h >
^ jk
03 to 01

IBH-PC VCR8I0M (3.051 ISCST3R 
(C) (33PTRIGHT 1992-199«, TRIMITt COHSULTAMTS, INC.

Run Bngiin on 3/27/1993 nt 17:09:32

BRCC2C AIR SUITE (ISCST3I - C:\TRniITr\SUITE\BO2096.DAT 
** Trinity Conaultants Incorporatedf Dallas, TX

CO STARTING
CO TITLEXNi: NIBN RCHBDIATIGN SITE-SHORT TERM KOOEL-10 FT. STACK HT. 4 10 INCH S 
CO TITIXTNO RUN3-19aSMCT DATA
CO MODELOPT DfAULT COKC URBAN
CO AVERTIHe 1 24 ANNUAL
CO POLLUTID TCE
CO TERRHCTS FIAT
CO RUNORNOT RUN
CO FINISHED

SO STARTING
SO CLCVUNIT NCTERS
SO LOCATION STACKl POINT -4.7 12.7 0
** SRCOCSCR AIR STRIPPER EXHAUST
SO 6RCPARAM STACKl 1.574974E-02: 5.49 299.02 22.47931 0.2!
SO BUILOHOT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILDKCT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILOKGT STACKl 4.27 4.27 4.27 4.27 4.27 4.27
SO BUILOKGT STACKl 4.27 4.27 4.27 4,27 4.27 4.27
SO BUILDKCT STACKl 4.27 4,27 4.27 4.27 4.27 4.27
SO BUILDKOT STACKl 7.62 7.62 7.62 7.62 7.62 4.27
SO BUILOMID STACKl 20.9 24.1 26.57 26.23 29.03 28.95
SO BUILONID STACKl 27.99 26.161 23.56 26.2 28.03 29.01
SO BUILONID STACKl 29.1 2B.31 26.66 24.2 21.0 17.17
SO BUILONID STACKl 20.9 24.1 26.S7 28.23 29.03 26.95
SO BUILONID STACKl 27.99 26.181 23.58 26.2 26.03 29.01
SO BUILONID STACKl 63.61 55.731 46.IS 35.17 23.12 17.17
SO CMISUNIT 1.0C406 GRAMS/SEC HICR0GRAMS/K**3
SO SRCCROUP ALL
SO FINISHED

RE STARTING
RE GRTOPOLR POLAl 8TA
RE GRIDPOLR POLAl ORTG 0 0
RE GRIDPOLR POLRl DIST SO 100 ISO 200 250 300 400 SOO <
RE GRIDPOLR POLRl DIST 1000
RE GRIDPOLR POUl DDIR 0 10 20 30 40 50 60 70 60 90
RE GRIDPOLR POLRl DDIR 120 130 140 150 160 110 160 190
RE GRIDPOLR POLRl DDIR 220 230 240 250 260 270 260 290
RE GRIDPOLR POLRl DDIR 320 330 340 350
RE GRIDPOLR POLRl END

BOUNDARY

600 600

100 LIO 
200 210 
300 310

0
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RE OISCCART -18.55 1.33
RE OISCCART -30.55 1.33
RE OrSCCART -58.55 1.33
RE OISCCART -70.55 1.33
RE OISCCART -09.33 1.33
RB OISCCART -89.33 21.33
AS 0I5CCAR7 -89.33 41.33
RE OISCCART -09.33 61,33
RE OISCCART •89.33 81.33
RE OISCCART -09.33 100.4
RE OISCCART -69.33 100.34
RE OISCCART -49.33 100.34
RE OISCCART -29.33 100.34
RE OISCCART -9.33 100.34
RE OISCCART 1.45 100.4
RE OISCCART 1.4S 1BO. 34
RE OISCCART 1.45 <50.34
RE OISCCART 1.45 40.34
RE OISCCART 1.45 :20.34
RE OISCCART 1.45 1.33
RE riNISHEO

ME 1 1

ME INPUTPIL C;\TRlNITY\8Ur
ME ANEMK6HT 10.0 METERS
ME SURPOATA 23163 1909
HE UAIRDATA 23160 1989
ME STARTEND 89 01 01 1
HE FINISHED

OU STARTINO
OU RECTABLE 1 FIRSTOU RCCTA8LC ALLAVE FIRST
OU riNISHEO

89 12 3L 24

SETUP Pinishoo 8ucc««efolly *♦*

•* ISCST3 - VERSIOM 96113 *** NIBW REMCOIATION SITE-SHORT TERM HOOEL-10 TT. ST,RCK HT. & 10 IMCM S
••• RUM3-1989 MET DATA

••MOOF.LOPTa: COMC URBAM FLAT OFAULT

MODEL SETUP OPTIONS SUMMARY

lo3/2T/9T * 
1?;09:33 

PACE 1

**Intorme<tLBte Terrain Proceaelno la Selected

**Mode2 ta Setup Per Coiculatien ef Average COMContratlon Values. 
-- SCAVCNGING/DEPOSITION UX3IC --

s«<
CO
a
S:
O)Q.
Q)
CD
OO
2-
a
z
p
CD
CD
00
O
0 
031

Oo(/)
>N3



Ca>
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03 CD m g.4^ §.
3 -g: 
CD o r;
3 -h >
CO to tn

••Model Uaos KO DRr DEPLCMON. DDPLCTG - f 
••Model Uses HO MET DEPLETIOM. HDPLETE • T 
••NO MET SCAVENGING Data Provided.
••Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations 
••Model Uses URBAN Dlsperalon.

**'Hcdol Uses Regulatory DEFAULT Options:
1. Final Plume Rise.
2. Stack'tlp Downwashe
3. Duoyancy-’lnduced Dispersion.
4. Use Calms Processing Routine.
5. Not Use Missing Data Processing Routine.
6. Default Mind Profile Exponents.
7. Default Vertical Potential Temperature Gradients.
8. "Upper Bound* Values for Superaquat Buildings.
9. No exponential Decay for URBAN/Non-S02

**Hodel Assumes Receptors on FLAT Terrain.

•*Hodel Asoumes No n.AGPOLE Receptor Heights.

**Modol Calculates 2 Short Term Averagels) of: 
and Calculates ANNUAL Averages

1-KR 24-HR

416 Receptorlel**Thls Run tncludoo: 1 8ource(s1; 1 Source Croup(s); and

**Tho Model Assumes A Pollutant Type of: TCC

**Hodol Set To Continue RUNning After the Setup Testing.

*»0iitput Options Soloctedi
Model Outputs Tables of ANNUAL Averages by Receptor
Model Outputs Tables of Highest Short Term Values by Receptor IRBCTAOLC Keyword)

•*HorC: The Following Flags May Appear Following COHC Values: c for Calm Hours
m for Hissing Hours

••Mlsc. Inputs: Anem. Hgt. (m) ■ 10.00 f
Gmiaolon Units • GRAHS/8GC 
Output Units - MICROCRAHS/H**)

“Input Runatream File: C:\TRINITY\SUITE\EM72096.0AT

••• ISCST3 - VERSION 96113 •*‘-

Doeay coef. <>

b for Both Calm and Missing Hours

.0000 : Rot. Anglo > .0
j Emission Rato Unit Factor - .10000C«07

j **Output Print File: C:\TRlNm\SUITE\EM72096.LST

“KOOELOPTo: CONC

NIBH RGNEDIATIOM SITE'SHORT TERM KODCL-IB FT. STACK UT. i 10 INOI S 
• RUK3-1990MBT DATA

URBAN FLAT DFAULT

03/27/97. 
17:09:33 
PAGE 2
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POINT SOlffiCe CATA

NUMBER EMISSION RATE DASS STACK STACK STACK STACK BUItOING EMISSION RATE
SOURCE PART. (USER UNITSV X Y £L£V. KEIGHT TEMP. EXIT VEL. DIAMETER EXISTS SCALAR VARY

ID CATS. (KETERSl (HETERSI (METERS) (METERS) (OEG.K) |H/SBC) (HETEAS) BY

STACKl 0 .15750E-01

•** ISCST3 - VERSION 96U3 **♦

**MODELOPT8i CONC

12.7 5.49 299.02 22.40 .25

N1BN REMEDIATION STTB-SKORT TERM KOOEL-10 FT. STACK RT. C 10 INCH 5 
RUM3-1990MBT DATA

URBAN FLAT DFAULT

03/27/97 
17:09:33 
PAGE 3

> Q)

0) CD m

^ to g 3 tog;.
o o Z
3 -h >
Ca3 <D 07

GROUP ID

ALL STACKl ,

*♦ ISCST3 - VERSION 96113 ***

SOURCE IDs OEnNING SOURCE GROUPS 
SOURCE IDs

** NI6H REMEDIATION SITE-SHORT TERM MOXL-10 FT. STACK HT. ( 10 INCH S 
*** RUN3-19B9 MET DATA

^MODELOPTs; CONC

SOURCE 10; STACKl

URBAN FLAT DFAULT

**«> DIRECTION SPECIFIC BUILOINO DIMENSIONS

03/27/97 
17:09:33 

PAGE 4

IfV BH BH 1MAX IFV BH BN HAK IFV 9H BH HAK IFV BH BW HAK IFV BH BN NAK irv BH BM HAK
1 4.3, 20.9, 0 2 4.3, 24.1, 0 3 4.3, 26.6, 0 4 4.3, 29.2, 0 5 4.3, 29.0, 0 6 4.3, 28.9, 0
7 4.3, 2S.0, 0 e 4.3, 26.2, 0 9 4.3, 23.6, 0 10 4.3, 26.2, 0 11 4.3, 28.0, 0 12 4.3, 29.0, 0

13 4.3, 29.1, 0 14 4.3, 28.3, 0 15 4.3, 26.7, 0 16 4.3, 24.2, 0 17 4.3, 21.0, 0 18 ,4.3, 11.2. 0
19 4.3, 20.9, 0 20 4.3, 24.1, 0 21 4.3, 26.6, 0 22 4.3, 28.2, 0 23 4.3, 29.0, 0 24 |4.3, 28.9, 0
25 4.3, 26.0, 0 26 4.3, 26.2, 0 27 4.3, 23.6, 0 2B 4.3, 26.2, 6 29 4.3, 28.0, 0 30 4.3, 29,0, 0
31 7.6, 63,6, 0 32 T.6, 55.7, 0 33 7.6. 46.1, 0 34 7.6, 35.2, 0 35 7.6, 23.1, 0 36 4.3. 17.2, 0

ISCST3 - VERSION 96113

••MODELOPTS! CONC

*** NIBN REMEDIATION SITE-SHORT TERM HODEL-LO FT. STACK HT. t 10 INCH S 
RUN3-1989 MET DATA

URBAN FLAT DFAULT

*** GRIODED RF.Cr.PTOR NETWORK SUMMARY ***

03/27/97 
17:09:33 

PAGE 5
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••• NEWORK ID: POLRl J KETKORK TYPE: ORIDPOLR 
••• ORtCIN FDR POLAR NETWORK •••X-ORIO • .00 1 Y-ORIO - .00 (METERS)

*** OI8TAMCB RANGES OP NEtMORK >•*(METERS)

so.Or
1000.Op

100.0, 150.0, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0, fiOO.O,

**• DIRECTION RADIALS OP NETWORK **•(DEGREES)

360.Op 10.Op 20.0, 30.0, 40.0, 50.0, 60.0, 70.0. SO. Op 90.Op
100.Op IIO.O, 120.0, 130.0, 140.0, 150.0, 160.0, 170.0, 180.Op 190.0,
200.Op 210.0, 220.0, 230.0, 240.0, 250.0, 260.0, 270.0, 280.Op 290.0,
300.Or 310.0, 320.0, 330.0, 340.0, 350.Op

[SCST3 • VERSION 96113 •** ... NIBM REKEOIATCON SITE-SHORT TERM MODEL-16 FT. STACK HT. « 10 INCH 3 ***

••MODELOPTs: CONC

RUN3-lPTeMCT DATA 
URBAN FLAT

n:09:3J 
PAGE «DFAULT

> 03

0) CD m

^ NJ g 3 w g;
CD o r;
3 -h >

•• DISCRETE CARTB8IAH RECEPTORS *• 
<X-COORD, Y-COORD, EELCV, irXMt (METERS)

-18.5. 1.3, .0, .0); ( -38.5, 1.3. .0, .01}
-58.5, 1.3, .0, .0); ( -70.6, 1.3, .0, .0);
-89.3p 1.3. .0, .0)} ( -09.3, 21.3, .0, .0)1
-89.3. 41.3, .0, .0); ( -09.3, 61.3, .0. .0);
-89.3, ei.3. .0, .0); ( -09.3, 100.4, .0, .0)1
-69.3, 100.3,

■ 0,
.0); ( -49.3, 100.3, .0. .0);

-29. 3p
100.3, .0, .01; ( -9.3, 100.3, .0, .0);

1.4, 100.4, .0, .0); ( 1.4, 80.3, .0, .0);
1.4, 60.3, .0, .0); ( 1.4, 40.3, .0, .0);
1.4, 20.3, .0, .0); ( 1.4, 1.3, .0. .0);

} - VERSION 96113 *** ... HXBW REMEDIATION SITE-SHORT TERM HOUEL-16 PT., STACK Iff. ( 10 INCH

...' RUN3-1989 MET DATA

?Ta: CONC URBAN FLAT DPAULT

• source-receptor OOHBIMATIONB for which CALCUIATIOMS HAY HOT BE* PERPORMED •
LESS THAN 1..0 METER OR 3*SL8 IN DISTANCE, OR WITHIN OPEN PIT SOURCE

SOURCE - - RECEPTOR LOCATION - - DISTANCE
ID XR (HETBRSI YR (METERS) (METERS)

03/27/97 
17:09:33 

PAGE • 7
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8TACKL 1.4 20.3 9.01

* ISCST3 - VERSION 96113 •**

•MOOEtOPTe: CONC

*** MIBN RCKEOIATION SITE-SKORT TERM HOOGL-10 PT. STACK HT. < JO INCH S 
*** RUK3-1909 MET DATA

URBAN FLAT DFAULT

03/27/97 
17:09:33 

PACE 0

HETCOROLOGICAL DAYS SELECTED POR PROCESSING *•* 
<t-rcs: o-KOi

> Q)

0) 0 m
? Ni = 3-^5! 
(Dor
3 -h >
03 (O

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 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 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 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 2 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 1 1 1 1 1 1 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 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 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 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 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 1 1 1 t 1 J 1 1 1 J 1 1 1 1 1 J
1 2 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 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

METEOROLOGICAL DATA PROCESSEO BETWEEN START OATEr
AND END DATE:

09 1 1 1
09 12 31 24

NOTE: METEOROLOGICAL DATA ACTUALLY PROCESSED HILL ALSO OEPENO ON WHAT IS INCLUDED IN THE DATA FILE.

• ** UPPER BOUND or FIRST THROUGH FIFTH NINO SPEED CATEGORIES *** (KETERS/SCO

1.34, 3.09, 3.14, 8.23, 10.00,

*♦* MIND PROFILE EXPONENTS *♦*

STAOILITY
CATEGORY

A
B
C
D
e
F

STABILITY

.ISOOOEfOO 

.1S000E400 

.20000E400 

.2300DE400 

.30CQOE400 

.30000C400

.1SOOOSfOO 

.1S000E400 

.20000E400 

.2S000E400 

.30000E400 

.30000C400

fflHO SPEED CATEGORY 3
.1S0O0E4O0 
.13000E4CO 
.20000E400 
.25000C400 
.30000E400 
.30000E400

.1S000E40O 

.1S000E400 • 

.20000E400 

.23000E400 

.30000E400 

.30000E400

.1SOOOE400

.13000E4-00

.20000E400

.25000Ef00

.30000£»00

.30000E400

.13000E400 

.15000E400 

.20000E400 

.25000E400 

.30000E400 

.30000E400

VERTICAL POTENTIAL TEMPERATURE GRADIENTS 
(DEGREES KELVIN PER HCTER)

WIND SPEED CATEGORY

O
'<

O)oS
O)Q.
0)
0
O
o3
sO
Z
P
CD
CD
00
O
O
05

6 O 
CD
>
N)



c*>£g
CO
COS) CATECORr

A
B
C
D
E
r

.OOOOOGf00 

.OOOOOE400 

.000O0E4O0 

.OOOOOE400 

.20000C-01 

.35000C-01

.000O0C400 

.OOOOOC400 

.OOOOOE400 

.OOOOOCfOO 

.20000E>01 

.35000B-01

3
.OOOOOE400 
.OOOOOB400 
.OOOOOE400 
.OO0OOB40O 
.2OD00E>01 
.3S0O0E'01

.OOOOOG400 

.OOOOOE400 

.OOOOOE400 

.OOOOOEIOO 

.20000E-01 

.35000E-01

.00O00E400

.OOOOOE400

.OOOOOS400

.OOOOOE400

.20000E-01

.3S000£'01

6
.OOOOOE400
.OOOO0E40O
.OOOOOC400
.00000E4OO
.20000E-01
.3&OOOE-01

ISCST3 • VERSION 96113

••HODBLOPTs: CONC

H1B« REHEDIATION SITE-SHORT TERM KODEL-18 FT. STACK HT. ft 
• RUN3-1999MET DATA

URBAN FIAT DFAULT

03/27/9T 
17t09}33 
FAOe 9

THE nRST 24 HOURS OF METEOROLOQICAL DATA

nU: C;\TRINITy\SUITE\MET\«nCTUS89.BIN 
SURFACE STATION NO.: 23163

NAHBt UNKNONN 
YEAR: 1969

FORMAT: UNFORM
UPPER AIR STATION NO.: 23160

NAME: UNKNONN 
YEAR: 1989

YEAR MONTH DAY HOUR
FLON

VECTOR
SPEED
JM/S)

TEMP
(Kl

STAS
CLASS MIRINO HEIGHT <M» 

RURAL URBAN
USTAR
(H/S) M-0 LENGTH (N) S-0 XPCOCE PRATE 

(Ml (ura/HRI

> 0);=t(Q 89 1 1 1 281.0 2.06 278.2 6 1933.0 61.0 .0000 .0 .0000 0 .00
fl) CD m 89 1 1 2 288.0 2.57 277.6 6 1933.0 81.0 .0000 .0 .0000 0 .00
^ ^ 89 1 1 3 304.0 2.57 276.5 6 1933.0 81.0 .0000 .0 .0000 0 .00
^ M — 89 1 1 4 293.0 2.57 275.9 6 1933.0 81.0 .0000 .0 .0000 0 .00
3 «n 2: 89 1 1 5 293.0 1.00 273.4 7 1933.0 81.0 .0000 .0 .0000 0 .00
(Do'* 89 1 1 6 202.0 2.06 274.8 6 1933.0 81.0 .0000 .0 .0000 0 .00
3 -h > 89 1 1 7 20S.0 1.00 274.8 7 1933.0 81.0 .0000 .0 .0000 0 .00

89 1 1 B 283.0 2.06 275.9 6 117.0 193.1 .0000 .0 .0000 0 .00
Ca} (D 99 1 1 9 297.0 2.06 278.2 5 419.7 489.1 .0000 .0 .0000 0 .00

oi 89 1 1 10 261.0 3.60 279.8 4 722.3 773.1 .0000 .0 .0000 0 .00
89 1 1 11 274.0 3.09 283.2 3 1025.0 1063.0 .0000 .0 .0000 0 .00
89 1 1 12 316.0 3.09 285.4 3 1327.7 1353.0 .0000 .0 .0000 0 .00
89 1 1 13 343.0 2.57 288.2 3 1630.3 1643.0 .0000 .0 .0000 0 .00
89 1 1 14 339.0 1.00 289.6 2 1933.0 1933.0 .0000 .0 .0000 0 .00
89 1 1 IS 342.0 1.00 290.9 2 1933.0 1933.0 .0000 .0 .0000 0 .00
89 1 1 16 14.0 2.06 291.5 3 1933.0 1933.0 .0000 .0 .0000 0 .00.
89 1 1 17 121.0 2.06 289. B 4 1933.0 1939.0 .0000 .0 .0000 0 .00
89 1 1 18 117.0 2.06 288.2 3 1897.8 1778.0 .0000 .0 .0000 0 .00
89 1 1 19 94.0 2.06 285.9 6 1835.5 1503.7 .0000 .0 .0000 1 0 .00.
99 ] 1 20 87.0 l.OO 284.3 7 1773.2 1229.4 .0000 .0 .0000 0 .00
89 1 1 21 70.0 1.54 283.2 7 1710.9 955.0 .0000 .0 .0000 0 .00
09 1 1 22 132.0 1.54 282.6 7 1648.7 680.7 .0000 .0 .0000 0 .00
89 1 1 23 210.0 2.06 281.5 6 1586.4 406.3 .0000 .0 .0000 0 .00
89 1 1 24 320.0 2.57 260.9 6 1524.1 132.0 .0000 .0 .0000 0 .00

O
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£
sCaJ

I

NOTCS: STABILITY ClASS 1«A, 2-B, 3«C, 4«D, 5*iE AND 6«r.
PLOW veCTOA IS OIRCCTION TOHARO MHICH NINO IS 6LCWIMS.

ISCST3 . VERSICfM 96113 •** NIBN REKEOtATION SITE-SHORT TCRM HOOEL-10 FT. STACK ffT. « 10 INCH 3 ** 
RUN3-L9B9 MET DATA

♦•MODELOPTo: COMC URBAN FLAT OFAULT

03/27/9Y
1?:09;33 

FACE 10

•** THE ANNUAL ( 8760 HRSI AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL
IHCLUDIKQ SOURCC(SI: 

*** NETMORK ID: POLRl 
*♦ CWC or TCE

DIRECTION I

STACKI

; HETMORK TYPE: GRIOPOLR 
IN HICROGRAMS/M«*3 

OlSTAhKX (METERS)
(DECREES) ) 50.00 100.00 150.00 200.00 250.00 300.00 400.00 500.00 600.00

> 0)
^ fO 360.00 1 .40535 .15891 .08766 .05541 .03786 .02741 .01626 .01078 .00770

0) CD m 10.00 1 .35514 .14094 .08261 .05406 .03780 .02776 .01677 .01123 .00808
20.00 1 .37326 .14812 .06563 .05611 .03939 .02906 .01764 .01166 .00856

^ ft ^ 30.00 1 .48934 .18473 .10025 .06355 .04370 .03)90 .01907 .01271 .00911= ro ^ 40.00 1 .73136 .30543 .16491 .10254 .06959 .05010 .02960 .01957 .01395

^ ^ S 50.00 1 1.01586 .46905 .27172 .17102 .11702 .06486 .05050 .03362 .02411
60.00 i 1.19028 .62551 .36607 .23870 .16711 .12325 .07505 .05073 .03680

3 -h > 70.00 1 1.20959 .65927 .38725 .25356 .17056 .13251 .08155 .05555 .04051
60.00 1 1.06586 .62922 .37444 .24462 .17175 .12702 .07777 .05277 .03836

CjO (O 90.00 ) .85335 .52031 .32346 .21657 .15401 .11496 .07123 .04871 .03561
cn 100.00 1 .68595 .39751 .24535 .16433 .11709 .08754 .05435 .03719 .02716

no.00 I .55660 .32476 .19761 .13092 .09252 .06675 .04232 .02677 .02093
120.00 1 .44019 .27388 .17366 .11747 .08395 .06279 .03694 .02660 .01941
130.00 ) .33041 .21364 .14156 .09870 .07201 .05466 .03460 .02396 .01767
140.00 1 .24407 .14762 .09506 .06543 .04737 .03577 .02245 .01544 .01131
150.00 1 .20250 .11964 .07313 .04966 .03565 .02676 .01665 .01139 .00631

160.00 ) .16503 .10469 .06707 .04594 .03322 .02506 .01570 .01079 .00791
170.00 1 .17762 .10287 .06679 .04625 .03366 .02549 .01605 .01105 .00810

100.00 1 .18110 .11443 .07611 .05340 .03914 .02979 .01691 .01311 .00966

190.00 1 .17923 .11265 .07375 .05121 .03721 ..02613 ,01767 .012^6 .0*0892

200.00 1 .17056 .10516 .06560 .04756 .03453 ‘.02610 .01640 .01128 .00827
210.00 1 .16947 .11260 .07664 .05405 .03962 .03013 .01907 .01319 .00971
220.00 1 .11580 .12227 .08306 .05665 .04307 .03276 .02075 .01434 .01055

230.00 1 .19598 .14986 .10450 .07440 .05469 .04160 .02630 .01816 .01335

240.00 1 .24779 .19547 .13542 .09646 .07125 .05449 .03472 .02409 .01776
250.00 1 .35976 .31965 .23049 .16645 .12391 .09521 .06103 .04252 ■03146
260.00 1 .60013 .56734 .36654 .27099 .19746 .14965 .09436 .06516 .04793
270.00 1 .99783 .65135 .53440 .35620 .25316 .18864 .11679 .07971 .05819
280.09 i 1.41435 .97347 .57620 .37616 .26367 .19492 .11916 .08080 .05874
290.00 1 1.52745 .66353 .49615 .31655 .21900 .16049 .09691 .06511 .04700

300.00 1 1.32996 .66590 .39124 .25145 .17473 .12824 .07753 .05216 .03771

310.00 } 1.13763 .52646 .26404 .17565 .11666 .06530 .05014 .03308 .02355

0
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320.00 I
330.00 I
340.00 I
350.00 I

1.18250
.99263
.69819
.54289

.46254
.32116
.24091
.19924

.24414
.16730
.12046
.09912

.14935
.10029
.07180
.05917

.10037
.06646
.01749
.03921

.07205 

.04719 

.03370 

.02786

.04250
.02736
.01953
.01616

.02B24 
.01793 
.01280 
.01058

.0202>

.01271

.00907

.00749

rSCST3 - VERSION 96113

»HOOCLOPTs: CCNC

•** MIBH REMEDIATION SITE-SHORT TERM MODBL-IB FT. STACK HT. 4 10 INCH 8 *** 
*♦* RUM3-1999 MET DATA

03/27/97 
17:09:33 

PAGE 11
URBAN FLAT

mX
3"

J> Q)
CD

0) 0> g. 4^

3 ® >

07

OIRBCTION I

THE ANNUAL I
INCLUDING SOURCE(8):

NCTMORK ID: POLRl 
*• OONC or TCE

8760 HRS) AVERAGE COKCENTRATXOM 
STACKl ,

VALUES TOR SOURCE GROUP: ALL

iGREESl 1 900.00 1000.00

360.00 1 .00453 .00302
10.00 t .00480 .00322
20.00 1 .00511 .00344
30.00 1 .00539 .00360
40.00 1 .00821 .00547
50.00 1 .01432 .00961
60.00 1 .02222 .01508
70.00 1 .02462 .01670
80.00 t .02319 .01572
90.00 1 .02171 .01482

100.00 t .01654 .01126
110.00 1 .01264 .00955
120.00 1 .01178 .00800
130.00 1 .01089 .00748
140.00 1 .00689 .00468
150.00 1 .00504 .00312

160.00 1 .00482 .00329
110.00 1 .00494 .00336
190.00 ) .00597 .00410
190.00 1 .00545 .00372

200.00 1 .00504 .00343

210.00 1 .00597 .00410
220.00 1 .00647 .00442
230.00 1 .00818 .00560

240.00 1 .01091 .00746

250.00 1 .01945 .01339

260.00 1 .02945 .02020
210.00 1 .03543 .02417

290.00 1
.03559 .02423

290.00 i .02015 .01899

300.00 1 .02268 .01537

I NBTMORK TYPE: ORIDPOLR 
IN HICROGRAMS/M*»3 

01STANCE (METERS)

o

aCO

s<nQ.
0)
(1)
O
O
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CO
CD
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Ca>

g
CO
O)

310.00 r .01361 .00916
320.00 t .01210 ,00817
330.00 1 .00742 .00491
340.00 1 .00530 .00351
3SO.OO 1 .00436 .00288

* ISCST3 - VERSION 96113 *•*

‘MOOELOPTar CONC

**• NXBK RCMCOrATION SirC'SHOftT TEAM NOOEL-IB FT. STACK HT. 4 10 INCH S 
•** RUN3-1989 MET DATA •

URfiAH n^T DFAULT

THE ANKUAL ( 8760 HRS) AVERAGE CONCENTRATION VALUES PQA SOURCE GROUP: ALL
INCLUDING SOURCC(S): GTACKl ,

DISCRETE CARTESIAN RECEPTOR POINTS ***
CONC OF TCE IN MICROGRAMS/H**3 **

03/27/97 
17:09:33 

PAGE 12

> 03

0) CD m

? ^3 co^.
<0 o Z
3 -h >
“g

X-COORO (M) Y-C0G«0 (H) CONC X-COORO (M) Y-COORD (HI CONC

-10.55 1.33 .32296 -38.55 1.33 .99773
-58.55 1.33 1.08249 -78.55 1.33 1.02362
-89.33 1.33 .95072 -89.33 21.33 1.05824
-09.33 41.33 .79586 -89.33 61.33 .55567
-89.33 61.33 .37515 -89.33 100.40 .29638
-69.33 100.34 .29705 -49.33 100.34 .23278
-29.33 100.34 .21091 -9.33 100.34 .17408

1.45 100.40 .15606 1.45 80.34 .20942
3.45 60.34 .30659 1.45 40.34 .47533
1.45 20.34 .00000 1.45 1.33 .14599

ISCST3 - VERSION 96113

‘MOKLOPTa: CONC

•* NIBM REMEDIATION SITE-SHORT TERM HODEL-16 FT. STACK HT. t 10 INCH S 
•** RUN3-1909 MET DATA

URBAN PLAT DFAULT

03/27/97
17.09:33 

PACE 13

THE 1ST HIGHEST 1>HR AVERAGE COMCtHTRATION 
ZNCLUOTNG SOimCEIS): STACK) ,

VALUES i*OR SOURCE GROUP: ALL

KCTHORK ID: POUl 
. ♦* CONC or TCE

OIRCCTIO)) I

; NETWORK TYPE: GRIDPOLR 
IN H1CR0GRAN5/N**3 

DISTANCE (KETERSJ
3REES) 1 SO.,00 100.00 150. 00 200. 00 250.00

360.0 1 20.28376 (6912)6141 10.39134 (89082024] 7.93206 (B9091B01) 6.71231 (89091801) 5.27473 (890918011
10.0 1 19.66193 <09103115) 10.60886 (89071902) 8.80859 (09031822) 7.23369 (89031822) 5.57547 (69031822)
20.0 1 19.22944 (890114131 10.57407 (89081405) 8.23269 (89071822) 6.91132 (89031220) 5.61824 (89012805)
30.0 1 18.40979 (890327091 10.28839 (89103122) 7.75432 (89032321) 6.68202 (89080704) 5.32217 (89080704)
40.0 1 17.60867 (89020709) 10.51260 (89103124) 8.70235 (89080504) 7.00085 (89062501) 5.42257 (09062501)

g.<
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w
ss
CO§,

> 0)

Qj CD m 
g. 4^^ NJ ^3 <o 2! 
CD o c:
3 -h >

J

50.0 I
60.0 I
70.0 I
eo.o I
90.0 I

100.0 I
no.o I
120.0 I
130.0 I 
HO.O t
150.0 I
160.0 I
no.o I
280.0 I
190.0 I
200.0 I
210.0 I
220.0 I
230.0 I
240.0 I
290.0 I
260.0 I
270.0 I
280.0 I
290.0 I
300.0 I
310.0 I
320.0 I
330.0 I
340.0 I
350.0 I

17.41505
16.93206
16.47384
15.99177
15.56447
15.57490
15.25969
15.23623
14.37698
13.99434
14.77715
14.47344
14.67781
14.73746
12.89627
13.51202
15.10294
15.38421
15.63656
16.10694
16.25661
17.31231
17.17266
17.86038
18.29115
19.25688
23.50676
36.40709
38.18314
36.86891
37.07028

(89122217)
(89081619)
(89022318)
(89042607)
(89122416)
(89012S1S)
(89010117)
(89102906)
(89101717)
(89012815)
(69121317)
(89092218)
(89051608)
(89110618)
(99012624)
(69012624)
(69081607)
(89010215)
(89062007)
(89012509)
(89122709)
(69120609)
(89011009)
(89111408)
(89121411)
(69120710)
(89120522)
(69121702)
(89080322)
(89091407)
(89012420)

10.37690 (89102524) 
10.23520 (89032719) 
10.08906 (89031921) 
9.98587 (89080220) 
9.92621 (89022819) 
9.76354 (89062620) 
9.71218 (89080621) 
9.64676 (89090623) 
9.59671 (89042019) 
9.51715 (69082220) 
9.29396 189040302) 
9.53846 (69062102) 
9.24710 (89071120) 
9.33942 (69090919) 
9.37063 (89110519) 
9.67682 (691119211 
9.78936 (89051403) 
9.41090 (69020819) 
9.51952 (89110821) 
9.05593 (89091706) 

10.01667 (89050901) 
10.25292 (89031106) 
10.43003 (89020824) 
10.53585 (89032503) 
10.73469 (69041805) 
10.89051 (89040408) 
19.34661 (89101704) 
19.57179 (69031107) 
19.61837 (89021902) 
19.76499 (89110901) 
19.56578 (89111423)

8.59993 
8.57591 
8.36624 
8.46715 
8.20785 
8.26715 
8.20104 
8.16976 
6.15483 
8.11444 
8.10344 
7.68910 
8.09656 
8.17163 
7.94611 
8.17983 
0.28516 
8.26319 
8.41B63 
7.97477 
8.54674 
8.65982 
6.72009 
8.60124 
8.63519 
6.79056 

12.09031 
12.20241 
12.11778 
12.28843 
12.09215

(89030822)
<890627241
(69081824)
(69041523)
(89050323)
(89052524)
(89082524)
(09062723)
(89071102)
(89040603)
(89070202)
(89050602)
(8907230L)
(89051401)
(69070301)
(89111021)
IB9100623)
(89101320)
(89031122)
(89040607)
(89101401)
(89040507)
(89050202)
(89062706)
(89051006)
(89050603)
(89102224)
(89112219)
(89072824)
(89072822)
(69101323)

6.93156
6.67146
6.77262
6.57117
6.59124
6.53944
6.48658
6.41924
6.39462
6.38506
6.32962
6.00561
6.32799
6.35351
6.33173
6.29111
6.45066
6.43789
6.61670
6.44148
6.77546
6.67046
6.92364
7.01097
7.11756
7.15500
8.35647
6.75643
8.74925
8.72603
8.27481

169062223)
189052404)
(89081824)
(89041523)
(69062424)
(89071801)
(690B2524)
(09071802)
(89071102)
(89040603)
(09070202)
(89050602)
(89072301)
189092820)
(89070301)
(890519011
(89052804)
(89040323)
(89100923)
(89060301)
(89070804)
(89100922)
(89092806)
(89062503)
(89050401)
(89050603)
(89022124)
(89112219)
(89120401)
(89050704)
189010422)

ISC8T3 - VERSION 96113

♦•M0DEW»T8: CONC

NIGM REHEOIATION 8ITE>8H0RT TERM HOOEL-18 FT. .STACK >IT. 4 10 INCH 8 
RUN3-1998MBT DATA

URBAN ELAT DFAULT

THE 1ST mCHEST 1-HR AVGRA6E COHCENTRATTCN VALUES FOR SOURCE GROUP: ALL

DIRECTION I 
(DEGREESI i 300.00

*** NBTVORK ID: POLRl 
*• CONC or TCE

400.00

( NETVIORK TYPE: ORIDPOLR 
IN HiatOGRAH8/M**3

DISTANCE (METERS) 500.00

5.26706 
5.64463 
5.17999 
5.10481 
5.1)675 
5.05259 
5.01116 
4.97620 
4.94661 
4.93977 
4.69328 
4.6*6609 
4.89327 
4.92366 
4.93186 
4.93261 
5.02814 
5.05391 
5.07545 
5.11573 
5.16283 
5.30747 
5.38170 
5.42762 
5.47361 
5.53188 
6.15544 
6.36433 
6.35886 
6.33231 
6.09576

(89062223)
(89013101)
(89061624)
189073001}
(69062424)
(89071801)
(89060721)
(89071602)
(69031923)
(69040603)
(89070202)
(89080703)
(69072301)
(89092820)
(89070301)
(89051901)
(690520041
(89040323)
(89061203)
(89060301)
(89070804)
(89070304)
(89092806)
(89062503)
(89050401)
(89092524)
(89020222)
(89092124)
(69120401)
(89050704)
(89010422)

03/27/97 
17:09:33 
PAGE 14

600.00 800.00

360.0 (
10.0 I
20.0 ( 
30.0 I

4.15398 (89091801) 
4.34165 (89092923) 
4.84929 <890126051 
4.21B65 (69080704)

2.73006 (89091601)1 
2.83179 (89092923) 
3.50036 (69012805) 
2.78626 109080704)

1.93604 (8909IB01) 
1.99801 (89092923) 
2.59320 (89012805) 
1.97804 (89080704)

1.45593 (89091801) 
1.49712 (89092923) 
1.99615 (09012805) 
1.48734 (89080704)

.92937 (09091801) 

.95110 (S90929231 
1.30236 (890126051 
.94632 (89080704)

0

'<
a(/)a
S
U)
a.
01 
CD
O
oR
o
Z
o

CD
CD
00
O
O
07

6
0 
CO

1

>M



CJ

§
CO

I

> 03
S:cQ _ 
03 CD m

3 og;
CD o r;
3 -h >
OJ <o cn

40.0 I
50.0 I
60.0 I
70.0 I 
00.0 I
90.0 I 

LOO.O f
110.0 I
120.0 I
130.0 1
140.0 I
150.0 I
160.0 I
170.0 I
leo.o I
190.0 I
200.0 r
210.0 I
220.0 i
230.0 1
240.0 I
250.0 I
260.0 I
270.0 I
200.0 I
290.0 1
300.0 I
310.0 I
320.0 I
330.0 I
340.0 f
350.0 I

4.21534
4.06579
4.73038
3.99642
4.0S022
4.01911
3.94693
3.94953
3.91227
3.90460
3.89056
3.85446
3.71301
3.65493
3.88161
3.69682
3.90689
3.96057
3.99211
4.02011
4.05744
4.09314
4.14607
4.19370
4.24279
4.23723
4.31520
4.66259
4.79667
4.78630
4.76394
4.62567

IB9062501)
189062223)
189013101)
<89081824)
<89073001)
<89091901)
(89071601)
(89060721)
(69071602)
(69031923)
<89040603)
(89070202)
189080703)
(6907230X)
(89092820)
(89070301)
(69051901)
(69052804)
(89040323)
(89061203)
(69060301)
(89080705)
(89070304)
(89092606)
(89090106)
(89050401)
(89092524)
(69020222)
(89092124)
(89120401)
(690S0704)
(69010422)

2.73076
2.62293
3.29142
2.67541
2.66147
2.65943
2.75149
2.60935
2.58001
2.59571
2.58219
2.56047
2.49522
2.56103
2.57862
2.59277
2.60614
2.6137)
2.63833
2.66046
2.66496
2.70665
2.69993
2.75519
2.77466
2.79041
2.81771
2.96719
3.00643
2.99703
2.96286
2.92331

(89032003)
(69081005)
(89013101)
(89022622)
(69073001)
(89091901)
(690130061
(69060721)
(69071602)
(69031923)
(89040603)
(89070202)
(69000703)
(69072301)
(89092620)
(690703011
(B9051901)
(89052604)
(69040323)
(89061203)
(69060301)
(8908070$)
(89050804)
(69052701)
(69090106)
(690408011
(89041902)
(89020222)
(89092124)
(89120401)
(69050704)
(89010422)

1.93867 
1.89246 
2.38155
1.91947
1.90583 
2.05293 
2.12406 
1.65650 
1.64198 
1.85974 
1.84965 
1.83575 
1.80000 
1.83620 
1.84812 
1.65845 
1.B6B74 
1.85950 
1.87664 
1.69198 
2.90776 
1.92132 
1.93376 
1.94740 
1.96665 
1.98006 
1.99254 
2.06649 
2.08072 
2.07376 
2.06449 
2.03304

(89032003)
(89081005)
(89013101)
(69022622)
(89073001)
(89020701)
(89013006)
(89060721)
(89053022)
(69031923)
(69040603)
(69070202)
(69060703)
(69072301)
(69092620)
(69070301)
(89051901)
(89052804)
(89040323)
(69061203)
(69060301)
(89080705)
(89050804)
(89052701)
(89052605)
(89040801)
(69041902)
(89020222)
(89092124)
189120401)
189050704)
(89010422)

1.45336 
1.43808 
1.80126 
1.45306 
1.44366 
1.63990 
1.66284 
1.39903 
1.40252 
1.40958 
1.40214 
1.39266 
1.31071 
1.39300 
1.40135 
1.40894 
1.41659 
1.40159 
1.41302 
1.42381 
1.43444 
1.45283 
1.46203 
1.45875 
1.48117 
1.48845 
1.49467 
1.53799 
1.54476 
1.53702 
1.53060 
1.SU67

(89032003)
{09001005)
(89013101)
189022622)
(89050422)
(890207011
(89013006)
(89060721)
(89053022)
(89031923)
(09040603)
189070202)
(89080703)
(89072301)
(89092820)
(69070301)
(89051901)
(89080304)
(89040323)
(89061203)
(89060301)
(89091002)
(69050604)
(89052701)
(89052605)
(69040801)
(69041902)
(69020222)
(89071206)
(89120401)
(69050704)
(89010422)

.93507 

.92693 
1.14438 

- 93383 .92922 
1.12010 
1.13942 

.89416 

.90996 

.90992 

.90499 

.89988 

.88956 

.90008 

.90473 

.91007 

.91360 

.91016

.91172 

.90766 

.91400 

.93377 

.93804 

.92418 

.94607 

.9467$ 

.95085 

.97111 

.97391 

.96965 

.96599 

.95321

••• I5CSt3 - V&nSlOM 96113 •* NXBM REKED1AT10N SITE-SHORT TERM HODCL-16 FT. STACK MT. 6 10 INCH 8 
*•* RUH3-19B9 MET DATA

••KOUELOPTs: COMC URBAN HAT OPAULT

*** TKE 13T H16KCST 1-KR AVERAGE CONCENTRATION 
IMCLUOIHG SOURCE(B): STACKl ,

VALUES TOR SOURCE GROUPf AIX 
t

NETMORK 10: POLRl 
•• CONC or TCE

DIRECTION I 
(DEGREES) ) 1000.00

; NETMORK TYPE: GRIDPOLR 
IN MICR00RAHS/H**3 

DISTANCE (METERS)

(69051501)
(69001005)
169013101)
189022622)
(89050422)
(89020101)
(89013006)
(89060721)
(89053022)
(89091403)
(89040603)
(89010202)
(69080703)
(89072301)
(69092620)
(89060604)
(89051901)
(890803041
(89042924)
(69061203)
169042302)
(89091002)
(89050804)
(89052701)
(89052605)
(69040801)
(89041902)
(89020222)
(890712061
(09121902)
(89020803)
(69010422)

03/27/97 
17:09:33 

PAGE 15

r

360.0 I
10.0 J
20.0 I

.65954 (890918011 
.67436 (89040706) 
.93216 (8901280S)

(/)a

wQ.
5LCD

O
o3
S
a
zo
CD
CD

9°cb
oo>
ooCO



Oi
O)
CO
§.

> Q)

03 (B m 
^ to —.3 -s: CD o c:

CO (0 at

30.0 1 .67213 (69080704)

40.0 ( .66669 169051901)
SO.O 1 .66360 (69061009)

60.0 1 .60212 (99013101)

70.0 1 .66476 (69022622J

80.0 1 .66215 (89050422)

90.0 1 .82361 (69020701)

100.0 1 .63412 (89013006)

110.0 1 .63409 (89060721)

120.0 ( .65234 (89053022)

130.0 r .65214 (89091403)

140.0 1 .64674 109040603)

150.0 1 .64357 (09070202)
160.0 1 .63771 (89080703)
170.0 1 .64370 (89072901)

160.0 ( .64663 (69092020)
190.0 1 .65223 (89060604)

200.0 1 .65231 (89051901)

210.0 1 .65266 (69080304)

220.0 1 .69370 (89042924)

230.0 1 .64470 (89111604)
240.0 1 .65533 (89042302)
250.0 ( .66476 (89091002)
260.0 1 .66709 (89050804)

270.0 I .65668 (09030102)

280.0 1 .67116 (89052605)

290.0 ( .67234 (89040801)

300.0 ) .67313 (89041902)
310.0 1 .68555 (89020222)
320.0 ( .66698 (89071206)

330.0 1 .68481 (89121902)

340.0 1 .68294 (89020805)

350.0 1 .67219 (89010422)

ISCST3 - VERSION 96113 **• *** NIBW RMOIATIOM 8ITC-SIKAT TERM MODCL-ie TT. STACK HT. « 10 INCH S *•« 
*** RUH3-19S9 KCT DATA *

03/27/9T 
l'’:09;33 

PAGE 16
•MODELOPTs: CONC URBAN FLAT

«** THE 1ST RICHEST 1-KR AVERAGE CONCCNTRATiaN 
IHCLUDIMO SOURCCISI: STACKl ,

VAUJES rOR SOURCE GROUP: ALL

**• DISaiETE CARTESIAN RECEPTOR POINTS 
COHC or TCE IN MICROGRAMS/M**3

X-COORD (M) Y-COORD (H) CONC (YYMMDDHin X-COORO |M| y-COORO (H) (YYMMOOHHI

-18.55
-58.55
-89.33
-89.33

1.33
1.33
1.33

41.33

21.59498
16.10369
11.34286
11.00269

(89101513)
(89010309)
189020824}
(89112121)

-38.55 1.33 20.17211 (89051209) 
-78.55 1.33 12.59282 (99072906) 
-89.33 21.33 11.39843 (09032207) 
-89.33 61.33 )1.04539 (09201704)

O

aCOo
0)
Q.
0)
(D
Oo3
sa
z
p
CO
CO
CD

o0
CJ)

1
ooO)



2
gW
I

-99.33 
-69.33 
-29.33 

l.<5 
] .4$ 1.4S

61.33 
100.34 
100.34 
100.40
60.34
20.34

ISCST3 - VERSION 96113

••KOORLOPTs: COMC

15.30179
16.17384
18.77910
10.54132
16.69753

.00161

(8903170U
(090331031
(89101620)
(89082023)
(89112516)
(89050612)

-89.33’
-49.33
-9.33

1.45
1.45
1.45

100.40
100.34
100.34
80.34
40.34 
1.33

14.06264
17.89636
18.46819
12.92196
23.30411
16.10916

(89022722)
(891122231
(890319011
(89112516)
(89102615)
(89080609)

MIBU REMEDIATION 8ITB-SI(0Rf TERM HODEL-IB FT. STACK NT. 4 10 INCH S 
• RUM3-1998MBT DATA

URBAN FIAT orAui.T

THE 1ST HIGHEST 24-HR AVERADE OOMCEMTRATION 
INCLUDING SOURCE(S): STACKl «

VALUES TOR SOURCE GROUP; ALL

03/27/97 
17:09:33 
PACE n

NETWORK lOt POLRl ; • • •

> at
** COMC or TCE IN MTCR0SRAMS/M**3

DIRECTION 1 distance (METERS)SCO
Q) CD m 
o ^ X

(DEGREES) 1
50.00 100.00 150.00 200.00 250.00

? w — 360.0 ( 2.634l6c(69112B24) 1.203940 890820241 .TU6IC (69082024 J .441360(89082024) .302590(89123024)
3 M s; 10.0 ( 2.234»Oe(B9033024) 1.088630(891007241 .775870(89042624) .552690(89042824) .395470(89042624)

CD o ^ 20.0 1
2.22428e(8902O424) 1.181320(89100724) .819820(69042824) .700240(89042824) .555560(89042824)

3 -h ^ 30.0 ( 3.47557e(89020424) 1.48805 0 89110324) .823280(89110324) .540260(89010924) .427900(89010924)

40.0 1 3.73758089020424) 1.46308c(89063024) .904340(89063024) .567350(89063024) .408720(89011324)

50.0 1
4.14956089072324) 2.748910(89103024) 1.50676c(89103024) .961400(89103024) .659340(891030241

60.0 1 3.83960089042624) 3.37232 (89090824) 2.25284 (89090824) I.45811 (89090824) I.06$73c(B9103024)

70.0 t
4.56969089081324) 2.669360(89052424) 1.69095 (89090024) 1.24208 (89090824) .92885 (89090824)

00.0 1 4.11783 (89081224) 2.315330(89103124) 1.403990(89103124) 1.018630(89103124) .750740(89041524)

90.0 ( 4.25305 (89071924) 2.63362 (890812241 1.44958 (89081224) .880090(89082924) .614160(89082924)

100.0 1 3.97153 (89090224) 1.95969 (89071524) 1.23658 (89001224) .85511 (89081224) .61832 (89081224)
110.0 1 3.68895 (89090224) 1.91577 (89090224) 1.197670(09083124) .838170(89083124) .607160(89083124)

120.0 1 2.41947 (89080324) 1.42796 (89080324) .80432 (69090224) .559400(89110324) .428030(89110324)

130.0 1 1.82034c(89082424] 1.13914 (89080324) .917280(89030524) .734170(89030524) .570930(89030524)

140.0 1 1.51128 (89072924) .98385 (69072924) .62665 (89072924) .502240(89121924) .397850(89121924)

150.0 1 1.50491089121324) 1.078380(89041924) .713800(89070224) .518590(89070224) .3^5540(09070224)

160.0 1 1.710580(89081124) L.155900(89081124) .7)046c(8908L124) * .482220(89070224) .354810(89070224)

170.0 ( 1.864380(89070524) 1.01S27C/S9070624J .641630(69103224} .457700(89100624) .352930(89030524)

180.0 1 2.771780(89011224) 1.549980(89070624) .979370(69070624) .654410(89070624) .511950(89011124)

190.0 1 3.22992089011224) 1.438480(69081924) 1.022550(89081924) .72009c189081924) .926440(89081924)

200.0 1 2.09956 (89121124) 1.02850 (69121124) .609640(89101324) .429870(89101324) .313330(69101324)

210.0 ) 2.13536 (8912U24) 1.21120 (89121124) .70841 (89121124) .527820(69082724) .40434c{e9082724}

220.0 1 2.16878 (89121124) 1.14826 (89121124) .735090(89082724) .493500(89002724) .397700(89040324)

230.0 1 3.102740(89112824) 1.22854 (69112924) .769510(89022524) .597750(89022524) .44866CI89022524I

240.0 1 2.58568 (89112924) 1.57044 (89112924) .982170(69042224) .693350(89040624) .527000(09040624)

250.0 ( 3.30966 (89112924) 1.88272c(891L1924) 1.6080lc(89040524) t.363Slc(89040524) 1.103640(89040524)

260.0 1
3.943600(89111924) 3.70564CIB9040524) 2.642390(890405241 1.752710(690405241 l.20360c(89040S24)

270.0 1 4.53484 (89101924) 2.981140189111324) 1.947940(891113241 1.299140(09111324) .910330(89111324)

280.0 1 5.898780(69012124) 2.87634c189083024) 2.215270(890904241 1.615740(69090424) 1.187340(89090424}

O

acno§:
O)
Q.
0)
CD
O
0

a1
2 
p
CD
CO
<»
O

5
6 
oCD



!
?90.0 I
300.0 I
310.0 I
320.0 i
330.0 i
340.0 I
350.0 I

«.469'71oie9012124t 
5.090460169111724) 
5.67154 169102024) 
6.60909 169102024) 4.72366C189010724) 
5.11246 169051524) 
5.09446 189051524)

•* 1SCST3 “ VERSION 96113

•MOOELOPTo: CONC

3.12566C1991I0524) 
2.94470 189102124) 2.45S05e169102224) 
2.48474CI69042924) 
2.10130c(69112224) 
2.149600(89110924) 
1.93720 189051524}

1.988510169121724) 
1.535510(89112224) 
1.429440(69102224) 
1.423510(89111524) 
1.192420(89112124) 
I.237660(89110924) 
1.09292C189010424)

1.510360(89121724)
1.077480(89112324)
1.026980(89111524)
.954990(89111524)
.767450(89112124)
.813420(89110924)
.726700(69010424)

** NIBN REKCDIATION SITE-SHORT TERM MOOEL-18 PT. STACK HT. 4 10 IMCM 5 *•* 
*♦* RUN3-199eMET ORTA **

URBAN FLAT DFAULT

1.148960(89121724 I .817330(691123241 
.795680(69111524] 
.659170(89111524) 
.535080(89112124) 
.565620(69110924] 
.517530(89010424)

03/27/97 
17:09:33 
PACE 16

*** THE 1ST HIGHEST 24-KR AVERAGE COKCENTRATION VALUES PCA SOURCE GROUP: ALL
INCLUDING SOURCetS): STACXl ,

NCTNORK ID: POLRl 
*• CONC OF TCE

; NETI40RK TYPE: GRIOPOLR 
IK HICROGRAM8/H*«3

DIRCCTIO)! I

> Q)

Q) CD m

3 w g;
CD o r*
3 -h >
03 (O Ol

GREES) 1 300.00

360.0 1 .23989c(89123024)
10.0 1 .29278069042824)
20.0 i .43972089042824)

30.0 ( .33643c(6901C924)

40.0 1 .316080(89011324)
SO.O 1 .474400(89103024)

60. 0 (
.829720(89103024)

70.0 1 .71575 (89090624)
60.0 1 .575080(890415241
90.0 1 .471570(89013024)

100.0 1 .46673 (890812241
110.0 1 .450300(89083124)
120.0 1 .334060(89110324)
130.0 1 .44920CI89030S24)

140.0 1 .318260(69121924)

150.0 1 .296020(89070224)

160.0 1 .270630(89070224)

170.0 1 .287840(69030524)

IBO.O 1 .422320(89011124)
190.0 1 .400300(89061924)
200.0 1 .237410(89101324)

210.0 1 .316860(89082724)

220.0 1 .320720(89040324)
230.0 1 .342360(89022524)
240.0 1 .408080(89040624)

250.0 1 .891910(89040524)
260.0 t .868280(89040524)
270.0 ( .670990(89111324)

400.00 DISTANCE (KBTBRS) 500.00 600.00 000.00

.I573lc<a9123024) 

.17728c(89042024) 

.28968«(89042824) 

.2)855c(89010924) 

.202S0c(89l22624) 
.21560c(89103024) 
.53733c(89103024) 
.46161 (69090824) .36646c(89041S24) 
.318640(69013024) 
.3OO77c(09llO224l 
.288740(89063124) 
.218600(89110324) 
.295630(89030524) 
.214820(69121924) 
. 19007c(B9070224) .172390(89070224) 
.198390(89030524) 
.295250(69011124) 
.234580(89001924) 
.149970(89101324) 
.206620(89082724) 
.217690(89040324) 
.215090(89022524) 
.262780(89040624) 
.606970(89040524) 
.506380(89040524) 
.411940(89111324)

.I1050c(89l23024) 

.118780(89042924) 

.205010(89042824) 

.152760(89010924) 

.143870(89122624) 

.179200(89103024) 

.376820(09103024) 

.32409 (89090824) .260350(89012624) 

.227890(89013024) 

.212250(89110224) 

.200390(09083124) 

.154920(89110324) 

.209500(89030524) 

.154960(89121924) 

.133080(89070224) 

.121220(89121324) 

.144610(89030524) 

.217230(09011124) 

.177590(89081924) 

.103960(691013241 

.148390(89082724) 

.157370(89040324) 

.141660(89120724) 

.183480(89040624) 

.439060(89040524) 

.330860(89040524) 

.292680(89122224)

.082130(89123024) 

.085400(89042824) 

.153630(89042824) 

.113190(89010924) 

.106120(69122624) 

.125970(89103024) 

.280500(99103024) 

.24174 189090824) .197430(89012624) 

.171350(89013024) 

.159060(89110224) 

.148580(89083124) 

.116440(89110324) 

.157090(89030524) 

.llT72c(89121924) 

.099090(89070224) 

.091820(89121324) 

.11051CI89030524) 

.161220(89011124) 

.132050(89081924) 

.076640(89101324) 

.111730(89082724) 

.U976c(89040324) 

.111900(89020424) 

.136050(89040624) 

.333990(89040524) 

.233540(89040524) 

.2214.10(69122224)

.051140(89123024) 

.052660(89052624) 

.097290(89042824) 

.07021c(89010924) 

.068610(09122624) 

.072230(89103024) 

.175670(89103024) 

.15191 (89090824) .126030(89012624) 

.108110(69013024) 

.100960(89110224) 

.09297c(89063124) 

.074110(69110324) 

.09930c(89030S24) 

.075790(89121924) 

.062160(89070224) 

.056930(89121324) 

.07lS8c(8903Q524) 

.lO95ec(09OL1124) 

.082950(89081924) 

.0|843c|69092224) 

.071190(69082724) 

.077420(89040324) 

.O7362OI09O2O424I 

.08460c(B9040624) 

.215380(89040924) 

.135130(890405241 

.141120(89122224)

0

2,
CO

1 0> 
Q. 
0) 
CD
O
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1o
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CD
CD
CO
O

5
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oCO
>N3



sCO

200.0 I
290.0 I
300.0 I
310.0 I
320.0 1
330.0 I
340.0 I
350.0 I

.90040c(09090424)

.e9LL3c(e9l21T24|

.629700(69112324)

.6102ec(89111$24)

.477450(69111524)

.393290(89112124)
.413760(69110924)
.386860(69010424)

.S672BOI69090424)

.569060(691217241

.401040(69112324)

.395640(69111524)

.262380(69111524)

.236530(69112124)

.294230(69110924)

.240790(69010424)

.392460(89090424)

.393040(69121724)

.277540(89112324)

.278650(89111524)

.193000(89040424)

.161140(891121241

.173920(89110924)

.166120(89010424)

.289990(69090424)

.206560(89121724)

.204430(69112324)

.206570(69111524)

.142620(89040424)

.116990(89112124)

.128070(89110924)
.122600(69010424)

*•* ISCST3 - VERSION 96113

♦•MODBLOPTs: CONC

•* NIBW REHEOIATION SITE-SHORT TERH HOOEL-IS FT. STACK HT. « 10 INCH S *** 
RUN3-1969 MET DATA

URBAN FLAT DFAULT

*** THE 1ST HIGHEST 24-HR AVERAGE C0NCE)ITRAT10N VALUES FOR SOURCE GROUP: AIX

.185080(69121724) 

.176660(89121724) 

.126040(69112324) 

.132130189111524) 

.06920c 189040424) .07068CI69U2124) 

.0798801891)0924) 

.07695e(89010424)

03/27/97 
17:09:33 

PAGE 19

> fl)

0) 0) m

° >
<0 
Ol

•** NETWORK ID: I>0LR1 
•• CONC or TCE

O
ZT
3CD
3

OIRECTICN I 
(DEGRBESI I 1000.00

360.0 1 .03547c109011324)
10.0 1 .03696c(69052624|
20.0 1 .068510(69042624)
30.0 ( .048520(890109241
40.0 1 .048280(89122624)
50.0 1 .046980(89103024)
60.0 ( .122450(69103024)
70.0 t .10611 (89090624)
60.0 1 .088530(69012624)
90.0 1 .075360(69013024)

100.0 t .071290(89110224)

110.0 1 .064940(89083124)
120.0 t .052450(69110324)
130.0 1 .069610(69030524)
140.0 1 .053820(89121924)
150.0 1 .04343c189070224)
160.0 1 .041600(69121324)
170.0 1 .05096c(89030524)
160.0 ) .078790(89011124)
190.0 1 .057930(89061924)
200 0 1 .034650(69092224)
210.0 I .050260(89082724)
220.0 1 .055210(89040324)
230.0 ) .052940(89020424)
240.0 1 .056790(69013024)
250.0 1 .l531Sc(B9O40524)
260.0 ( . 08867cIB9040524)

; NETWORK TYPE: GRIDPOLR *** 
IN MICR0GRAH9/H**3 

DISTANCE (KETERS)
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CD
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CD
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sg
Oi
CO
O) ••• ISCST3 - VERSION 96113 *•*

‘•MODELOPTs: CONC

*** MI8W RCHEOIATION SITE-SHORT TERH MOOEL-Jfl FT. STACK HT. 6 10 INCH S 
»♦* WJM3-1998MirP DATA

URBAN FLAT DFAULT

03/27/97 
17:09:33 
PAGE 24

HoAsage Suinmacy : ISCST3 Hoctol Execution ***

--------------- Suaanary of Total Messers------- --------

A Total of 0 Fatal Error Meaeage(a)
A Total of 2 Mainlno Heaaagela)
A Total of use Informational Hesaaoela}

A Total of lisa Calm Hours Identified

FATAL ERROR KESSASES 
••• NONE

> 03 
'-f (Q
03 CD m
^ =:. 
3 « s: (Dor;
3 -h >
CO <D

................. VUUtNINC MESSAGES •«••••♦.
NX MOO 44 33 NETOA lAmblant Teiperatura Data Out-o(-ltanqe. KUROAT- 89070413
HX VI430 4432 NETQA '.IVi^lent TeiD|Mrature Data Out-Of-Ran9e. KUROAT- 69070416

ISCST3 rtnlshoB Successfully

O

(/>a

1CL
03
(0
O
o

sa2 
p
CD
CD
00
O
§
6
o(/)



O)
03
CO
O) 270.0 I .09922c(69122224)

280.0 ) .13093c(8912l724}

290.0 r
.12092ef8912l724)

300.0 i .08681c(89112324)

310.0 1
.093110(89111524)

320.0 1 .062540(89040424)

330.0 1
.048290(69112124)

340.0 1 .055980(69110924)

350.0 i .0S402c(89010424)

••• I8CST3 - VERSION 96113 *** NIBN REMCDIATION SITC-SHORt TGRM MODTL-lfl FT- STACK OT. & 10 IMCH S 
• RW3-19e9 MET DATA *

03/27/91 
17:09:33 

PAGC 20
••MODELOPTa: CONC URBAN FLAT

DTAULT

VALUES FOR SOURCE GROUP: ALL

DISCRETE CARTESIAN RECEPTOR POINTS •••

THE 1ST HIGHEST 24>HR AVERAGE CONCENTRATION 
INCLUDING SOURCEfS); STACKl ,

CONC or TCE IN H1CR0GRAMS/H**3

mX
3"

J> Q)(Q
Q> CD

^ CO3 oi g:
^ O Z
3 -h >

X-COORD (Ml Tf-COORD (Ml
(YY>04D0HH)

X-COORD (M) T-COORO (H)
CONC (YYM40DHH)

-18.55 1.33 3.039660 (89110224) -38.55 1.33 5.49407c (89012024)
-58.55 1.33 4.47305 (89101924) -70.55 1.33 3.61954 (69101924)
-89.33 1.33 3.19147c (89111324) -09.33 21.33 3.79649c (89083024)
-89.33 41.33 3.45116 (89102124) -89.33 61.33 2.61082c (69112224)
-89.33 81.33 1.66565c (89102224) -89.33 100.40 1.91696c (89111524)
-69.33 100.34 1.77258c (89112224) -49.33 100.34 1.61719c (89112124)
-29.33 100.34 1.82723c (89110924) -9.33 100.34 1.42395c (69112124)

1.45 100.40 1.181240 (89082024) ).45 80.34 1.49171c (89112124)
1.45 60.34 2.17112c (89112524) 1.45 40.34 3.18938c (89033024)
1.45 20.34 .00016c (69100824) 1.45 1.33 1.83961 (69072924)

••• ISCST3 - VERSION 96113

••MOOELOPTe: CONC

NIBN REMEDIATION SITE-SHORT TERM HODCL-IS FT. STACK HT. C 10 INCH S 
••• RUN3-1969 MET DATA

03/27/97 
17:09:33 

PAGE 21
URBAN FLAT

DFAULT

THE SUMMART OF NRXTMUN PERIOD ( 6760 Hft6| RESULTS •••

•• CONC OF TCE

CROUP ID AVERAGE CONC

IN H1CR0GRAMS/M**3 **
NETNORK

RECEPTOR <XR, YR, EEIXV, EFLAGI OF TTPE CRID-IO

1ST HIGHEST VALUE IS 
2ND HIGHEST VALUE IS

1.52745 AT < 
1.41435 AT i

-46.98,
-49.24,

17.10,
8.68,

.00,

.00,
.00)
.00)

GP
GP

POLRl
POLRl

0

a(/)
1Q.
03
(D
O0
a1
Zo
CD
CD
00<b
soow



gw

receptor types? 6C - GBIDCART 
OP • ORIDPOUt 
DC - OISCCART 
DP - OISCPOLR 
00 « BOUNDARY

• ** 1$C3T3 - VERSION 96U3 N18H REHEDIATIOM 81TC-SKORT TERM MODEL-18 FT- STACK HT. ( 10 INCH S 03/27/97
RUM3-199SMBT DATA 17:09:33

PAGE 22
URBAN FLAT DFAULT

THE SUMMARY OF HIGHEST l-HR RESULTS *•*

••MOOELOPTa: COHC

> 0)

Q) (0 m

3^2: 
CD o r3 -h >
CO (O 

Ol

** CONC OF TCE

AVERAGE CONC

IN KXCROORANS/M**3
DATE

CYYMfflOHHl
NETHORK

RECEPTOR IXR, YR, ZELEV, ZIIAG) OF TYPE GRIO-XD

HIGH 1ST HIGH VALUE IS 38.1S314 ON 890B0322: AT ( -25.00, 43.30, .00, .001 CP POLRl

RECEPTOR TYPES? GC - ORIOCART 
GP - GRIDPOLR 
DC • DISCCART 
OP - OISCPOLR 
BO - BOUNDARY

1SCST3 - VERSION 96113 *•* *** NIBM REMEDIATION SITE-SHORT TERM MODCL-10 FT, STACK HT. « 10 INCH 3 *♦*
•** RUH3-19B9 MET DATA

•MOOELOPTa: CONC

CROUP ID

URBAN FLAT DFAULT

THE SUMMARY OF HIGHEST 24-MR RESULTS •••

03/27/97 
17:09?33 

PACE 23

•• CONC OF TCE

AVERAGE CONC
DATE

(YYMMODHH)

IN N1CR0GRAKS/H**3 •*
I

RECEPTOR IXft, YR, ZELBV, ZFLAG)
NETWORK 

or TYPE GRIO-ID

HIGH 1ST HIGH VALUE IS

RECEPTOR TYPES: GC » ORlDCART
GP - GRIDPOLR 
DC - DISCCART 
DP - DISCPOLR 
BO - BOUNDARY

6.60909 ON 89102024: AT ( -32.14, 38.30, .00, .00) GP POLRl
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^*‘XTOX• Radial Flow
MUDULAR ADSORBERS for Flaws up to 3000 CFM
(U& PATSIT 4;37S.TSQ. CANMMPATENTl.tSrjBrS)
Specifications and Properties4/10/92

UnH
Mayifnttfn'

(?MW psig. •F Cmmeetiona

Otemeter/
HelgliL

kiches(b)
Adsorbent 

. Peundsfo)

Mlnfanum 
Oontact — SeCeW) • Shipping Pcundsle)

N400 500 Open 350 4* DUCT 28/42 200 0.8 406

N-1000 1000 Open 3S0 e-oiTOT 34/47 400 OB 630

N-tSOO 1600 Open 350 roucT 34/47 300 a4 540

NGtXX) Open 350 loroucT 60/74 1600 1.1 2100

(a) Maximum; adequota contact time may require tower flow, 
see (a).

(p) Pitmary adso lel, Induriinfl support sssemPly.

(e) Virgin T1QQ SC 0410 Activaled Carbon, see (Q.

(d) Superficial at inaxinnon flow.

(e) Active carbon basis. Other adsorbents, prewettlng wfllchanso.

TMs popular design treats targe flows at very low pressure drop and small apace requirements. Flow Is tram a central atalnleaa 
screened dsMbutor, outward through adsorbent exhausting through stdc stalnlass screened porta to atmosphere or into 
Aocumulatar Cabinets. Ftow may be reveraad as prelerred. Urats bi ttfia setiei are normally recharged, with arrangements ot 
(fisposablo untta used If edsorbant and vessel are to be dltcstdad together. Condensate drains are standard; saturation 
lni»~<ots are avaflable options. Constnrclton Is expanded metal ooated wllh WgheQllda epoxy with stainless steel avaflabla on 
St order. For higher flows, segmented modela are available utOlilng the same design piindpaj (NSOOO and N8000 Hlgh- 
Flow Fbdial Adsorbers).

I---- 1
FLOW RESISTANCE

Pwr Orth Pn
Uatmr Cah^

/

/ /

• J1 /
>»

/

/ //

lODD 2Q00

CFH lo All

••• A*SCD -H-IOOD 
• H.1S30

— H-30QO

p TIGG CORPORATION
BOX 11661

PITTSBURGH. PA 15228

TELEPHONE'. 1412) 563-4300 
TELEX: 2C9313 (RCA)
FAX: 412-563^155
CABLE: TICGCOR PITTSBURGH
MANUFACTURING: TiGG SOUTHCENTRAL OPERATIONS 

ROUTE 16 EAST
HEBER SPRINGS. ARKANSAS 72543
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^XTOX* Accumulator Cabinets
foi Radial Row Adsorbers
(UA PATENT 43re.7SQ, CANADA 1.197^

DIMENSIONS, indies
Modal A 8 c D E F 0 H 1 j 10UCT 2tXKl 3 4NPT II

moo 3S 38 ei iVk 22 3 2 6 B 6BVi 4 4 4 %
N1000 44 44 61 1W 30 3 SM 6 a 63% 6 6 . -6 %

44 44 61 m 30 3 3W 6 e 68% 7 r 7 V*Iksooo
eo eo 81 2 42Vk 6 3 6 12 99 10 10 to Vk

FITTING SCHEDULE: 

INLET1.
3.

2. OUTLET
PRESSURE/TEMPERATURE REUEF DISK 4. CONDENSATE DRAIN

4/10/92

TIGG CORPORATION
BOX 11661

PITTSBURGH. PA 15228

TELEPHONE (412) 563-4300 
TELEX-269313 (RCA)
PAX: 412-563-6155
CABLE TI6GCOR PITTSBURGH
MANUFACTURING: TiGG SOUTHCENTRAL OPERATIONS

route 16 east
HEBER SPRINGS. ARKANSAS 72543
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ADDENDUM TO SALT RIVER PROJECT NORTH INDIAN BEND 
WASH SAMPLING AND ANALYSIS PLAN AND QUALITY ASSURANCE

- PLAN
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INTRODUCTION

This infonnation provided in this Addendum is inooiporated into the June 1991 ‘Nonh 
Indian Bod Wash, Sampling & Analysis Plan and Quality Assurance Project Pian,” 
prqtaied by the Salt River Project (SRP). The addenda items in this app^dix are 
presented to document the san^ling, analysis, and quality assurance procedures 
associated with the Area 7 upper Middle Alluvial Unit (l^U) groundwater response 
action described in dus report.

The sect nted in this Addendum conelate with the sections of the Sampling
and Analysis Plan (SAP) and the Quality Assurance Project Plan (QAPP) prepared by 
SRP,

AHAanhnn tn .^gmiiBiiii and A"«»lvsts Plan

1.0 OBJECTIVE

The objective of the source area response action at Area 7 is to enhance the North 
Indian Bend Wash (NIBW) Operating Unit (OU)-l remedy by containing the source 
and capturing high conceotiations of volatile orgudc compounds (V(XTs) in the upper 
MAU near the source.

Theobjecdvesof the monitoiing associated with the Area 7 upper MAU groundwater 
response action at Area 7 are;

• to imptensu the monitoring program for the AREA 7 upper MAU groundwater 
remedial action in order to track the progress and effectiveness of the VOC mass 
reduction in the un«r MAU and treatment of the groundwater;

• to monitor the nature and extent of VOCs in the upper MAU during the response 
acdoiuand

• to collect groundwato' i id tipgtment (GWET) system (^)erating data.
groundwater quality data, and vapor emission data for monitoring of the GWET 
system effectiveness and efBciency.

2.0 BACKGROUND 

2.6 Scope

To mem these objectives, the scope of woric for implementation of the upper MAU 
groundwater response a^on activities at Area 7 will include the following;

• installation of a system to extraa groundwater from the upper MAU beneath and 
downgradient from Area 7;

A7Am.DOC:l> Fast 1^1
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• consaucdon managemait for installation of the GWET system;

• routise operation and maintenance (O&M) of the GWET system; and

• monltoiing of the GWET system.

3.0 GROUNDWATER SAMPLING PROTOCOL

In addition to coltectmg groundwater san^les, vs|)ot samples will be collected to 
monitor die effecdveness of the granular activated cartxm (GAC) treatment system. 
Protocol for vapor sanqile ooUecticm and analysis is inchid^ in the following sections.

3.1 Requested Samples

Groundwater Samples

The following are die proposed analytes and EPA mahods for analysis of groundwater 
samples collected from die GWET system.

EPA Method 200.7/6010 - Inorganic Chemistry. Total Morals

Hardness, Calcium, bon. Magnesium, Sodium, Coj^jer, and Zinc

EPA Medmd 310.1 - InOTBanic Chemistry, Non Mewh

Alkalinity, Bicarbonate, and Carbonate

EPA Method 325.2 - Inorganic Chemistry, Non Maals

Chloride

EPA Method 365.3 - Inoreanic Chemiatry 

Phosphorous

EPA Method 375.2 - Inorganic Chemistry 

Sulfate

EPA Method 3S3.2 - Inorganic Owni^try 

Nitrate

EPA Method 150,1 - Inorganic Chemistry. Non Metals 

pH

nage L-2 A1Am.DOC;LF
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EPA Method 160.1 - Inorff»"«c ChemintrY, Non Metals 

Total Dissolved Solids

EPA Method 180.1 - Inorganic Chemistry. Non Metals

TurbidiQr ~

EPA Method 8010 - Haloeenaied Volatile Organics

V^)or Samples
VafMT samples collected from the GAC treatment system in SUMMA canisters will be 
stored a maximum of 14 days before chemical analyses. The collected v^r samples 
will be analyzed by EPA Method TO-14 (GC/MS using SUMMA canisters).

3.4 Sample Collection

Groundwater Sam/dmg

The groundwater sampling procedures are listed below:

• Upon request, the lab will provide the sampling containers, labels and chain of 
custody (COC) form, and an ice chest with blue ice. The analytical laboratory will 
be infonned of the sanqrling date and requested analysis several days prior to 
sanqrling;

• All well samples will be collected after well purging as described in section 3.3 of 
dttSRPSAP;

• The GWET system will be allowed to operate for at least two hours prior to 
sampling:

• A field replicate groundwater mnqrle will be collected during each sanqiling event;

• The time, satqrle name/number. sampling location, and observations (e.g., ground 
conditians, odors, weadier) will be recorded on the label for the sample container; 
and

• Samples will be submitted to the laboratory on the same day they are collected.

Analytical Laboratories: American Eaviroiunental Netwodc will conduct analysis of 
groundwater samples collected from the GWET syston.

ATAPPUDOCilP raetL-3
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Vapor SampOng
Inlet and outlet vapor samples will be collected from the GAC treatOKOt system. The 
inlet vapor sample will be collected at the process vapor (off-gas) outte of the air 
stripper, prior to the GAC treaimem system, in six-liter SUMMAcanisteis. Tbeoutlet 
vapor san^Ie will be collected at a sanq>Iing port located near the stack oudet of the 
GAC treatment system.

The vapor sanqtling procedures are listed below:

• All transfer tubing and fittings will be thoroughly purged prior to collection of die 
vapor samples. Transfer mbing and fittings will be Teflon or an equivalem;

• The time, sample name/number, sampling location, gnH obi > (c-g-. ground
conditions, odors, weadter) mil be recorded on the sanqile container;

• A field replicate vapor sample will be collected during each sampliiig event; and

• Thevaporsamples will be shipped overnight to the laboratory the day of the 
sanqili^ via Federal Express.

The laboratory used for chemical analysis of the vapor samples is Air Toxics, Ltd. of 
Rancho Cordova, Caltforoia (1-800-985-5955). Air Toxics wiD provide the necessary 
sampling equipment given approximately oim week’s notice.

4.0 SAMPLING SCHEDULE

Sample Type
EPA Method for 

Aoaiysis 1 ManitPriiiB Interval
7EX-3!dA Grouodwacer 8010
7EX-4MA Groundwater 8010 Onaneily
7EX-1UA Croimdwatet 8010 Ouaiterly
OWET System Influent Groundwater 8010 (see sectnm 3.1) Monihly/Onaneriy
GWET System
E£Boeot

8010 (see sectian 3.1) Manthly/Quaiterly

GAC Tieatment Inlet Process Vqior TO-14(GOMS using 
SUMMAcanistets)

(Jnarterly

GAC Treatment Onflet Process Vapor TO-14(CC/M$ using 
SUMMA canisters)

Quarterly

Field Rianvt Sample Gronudwater 8010 analysis only One per sampling event
Ttip Blanlna GiOuiidwater 8010 analyss only One pet sampling event
Duplicaie/Replicate
SaBmlc

Groundwater Shadow SampUng
Event Analysis

One per qmpiing eveot

Duplicate/Replkaie
Xamplff

Process Vapor TO-14(GC7MSnsmg
SUMMAcanistets)

One per sanqtling event

Vae^lrA A7ArrLDOC:LF
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7.0 SITE SAFETY AND HEALTH PUN

See Addendum to Health and Safety Plan in ^>pendix M of this repon.

Addcndom to QuaBty Assurance Project Pbu

1.0 INTRODUCTION

1.6 Scope

This addCTdutn to tte SRP QAPP focuses on the groundwater monitoring activities 
associated widi the tqrper MAU groundwater remedial activities at NSW Area 7.

1.7 Project Objective

The objective of the source area response action at Area 7 is to enhance the NSW OU- 
1 remedy by containing the source and capturing high concentrations of VOCs in the 
MAU near the source.

The objectives of the inontaorlng associated widi the MAU groundwater response action 
at Area 7 are:

• to implement the monitoring program for the MAU groundwater response action in 
order to track the progress and effectivqiess of the VOC mass reduction in the 
upper MAU and treatment of the groundwater;

• to monitor the nature and extent of VOCs in the MAU during response action; and

• tocoUeaGWETsystemt^eratingdata. groundwater quality data, and vtpor 
emission data for monitoring of the GWET system effectiveness and effi^ncy.

2.0 PROJECT TABLE OF ORGANIZATION

The key LFR personnel for inqtlementation of the MAU groundwater response action 
are list^ below.

Project Manager - Bradley D. Cross, R.G.

Laboratory & Field Smvices Coordinator - Ned Overs, P.E.

Information Services Coordinator - Ned Overs, P.E.

Corporate Health & Safety Officer - James Bucha, CIH

A7AFPU)0C:1J> PageL-5
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Project Engineer - James A. Lutton, P.E. 

Lead Field Technician - Marshall Brown 

Project QA/QC Officer - Scott Seyfried

4.0 WORK PUN

4.1 Sampling Schedule

Location SampteTVpe
EPA Methods for 

Analysis MonitoiiiiK Interval
7EX-3MA (^oundwdttr 8010 (Juatteily

7EX-4MA 8010 Quarterly

7EX-1UA Groundwaiei 8010 Quaneily

GWET System Influent Groundw^cer 8010 (see secnoa 6.0) Montbly/Qnaiterly

OWET System Efiflnem Groundwater 8010 (see section 6.0) Momhly/Qnanetly

CAC Tiesnsem Inlet Process Vapor TO-14(GOMS using 
SUMMAcanistets}

(Quarterly

GAC Tteatmem Outlet PnxessVqx>r TO>14(GC/MSnnng
SUMMAcanisteR)

Quarterly

Field Rtanlpc Rflwipfff Oioundwater 8010 analyss only One per sampling evnu

Tl^ Qroundwater 8010 analysis only One per ssmpling evm

Gtoundwaier
Event Analysis

Oie pet sanqding event

niip1tramyFpp|}ffy>s Process Vapor TO-14(G(VMSnamg
SUMMAcaidsters)

One per sampling event

43 Water Quality Sampling 

Groundwater Sampling

The groundwater sampling procedures are listed below;

• Upon request, the lab will provide the sanpling containers, labels and chain of 
custody (COC) form, and an ice chest with blue ice. The analytical hdmratory will

PageL-6 A7Am.D0C;LF
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be informed of the san^IiQg date and requested analysis several days prior to 
sampling;

• All well samples will be collected following well purging as described in section 3.3 
oftheSRPSAP;

• The GWBT system will be aUowed to operate for at least 2 hours prior to sampling;

• A field replicate groundwater sample will be collected during each sanqiling event;

■ The time, sample name/number, sampling location, and observations (e.g., ground 
conditions, odors, weather) will be recorded on the sample container; and

• The sanqiles will be submitted to die laboratory the same day they are collected.

Analytical Laboratories: American Environmental Nowork will conduct analysis of 
groundwater sanples collected frmn the GWETS.

Vapor Santf^g

Inlet and outlet v^r samples will be collected from the GAC treatment system. The 
inlet v^r sample will be collected at the process vapor (off-gas) outlet of the air 
striper, prior to die GAC treannoit system, in six liter SUMMA canisters. The omlet 
vapor sample will be collected at a sampling port located near the stack oudet of the 
GAC treatment system.

The vapor sanqiling procedures are listed betow:

• All transfer tubing and fittiiigs will be thoroughly purged prior to collection of the 
vtqior samples. Transfer mbing and fittings will be Teflon or the equivalent;

• The time, sample name/number, sampting location, and observadons (e.g., ground 
contfidons, odon, weather) will be recorded on the sample container,

■ A field replicate vapor sanple will be collected during each sampling evott; and

• The vapor sanqiles will be shipped overnight to the laboratory via Federal Express.

The laboratory used for chemical analysis of the v^r samples will be Air Toxics, Ltd. 
of Rancho Cordova, California (1-800-985-5955). Air Toxics will provide the 
necessary sampling equipment given approximately one week’s notice.

AlAtrUXX-.lf VastlyJ

13940633V6
Exhibit A 

Page 464 of 495 
Attachment 3



City of Scottsdale Contract No. 1998-006-COS-A2

Levrne-fricke-Becon

6.0 ANALYTICAL PROCEDURE

Initially, American Environmental Netwoifc (of Phoenk, Arizona) will be the primary 
analytical labontoiy for tibe monitoring activities assodated with the MAU groundwater 
response action at NIBW Area 7.

The laboratory to be used for chonical analysis of the vapor samples is Air Toxics,
Ltd. of Rancho (Cordova, Califotnia.

Groundwater Samples

The following are tite proposed analytes and EPA methods for analysis of groundwater 
samples collected fiom the GWET system.

EPA Method 200.7/6010 - Inoreanic Chemistry. Tmal Mdals

Hardness, Calcium, Iron, Magnesium, Sodium, Chopper, andZim;

EPA Method 310.1 - Inorganic Chemistry, Non Metals

Alkalinity, Bicarbonate, and Carbonate

EPA Method 325.2 - Inorganic Chemistrv. Non Metals

Chloride

EPA Method 36S.3 - Inorganic Chemistry 

Phosphorous

EPA Method 375.2 - Inorganic Chemistrv 

Sulfate

EPA Method 353.2 - Inoreanic Chemistry 

Nitrate

EPA Mediod 150.1 - Inorganic Chemistry. Non Metals 

pH

EPA Method 160.1 - Inorganic Chemistry. Non Mmals 

Total Dissolved Solids

EPA Mahod 180.1 - Inorganic Chemistry. Non Metah

Pa^L-8 A7Am.DOC;LF
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~ Vapor Samples

Vapor samples collected from the GAC treatmoit system in SUMMA canisten will be 
stored a maximum of 14 days before chemical anal^. The collected vqwr samples 
will be analyzed by EPA MeOiad TO-14 (GC/MS using SUMMA canisters).

10.0 DATA REPORTING & MANAGEMENT

A remote computer will be used to access the database in the PLC via telephone 
motfoitL The local database in the PLC will be downloaded to a remote computer 
system qtproximaiely every week. The data collected and logged will be maintained in 
a computer file and a hard copy will be printed for use in reporting and monitoring.
The lemainmg collected in the field by a tprhnirian will be entered inm a field log
book. The original field log books will be kept at the Site. Photocopies of the field log 
book, bard and soft copies of the operating data, and original laboratory reports will be 
archived at LevincFri^-Recon’s office in Scottsdale, California.

Upon completion of start-up, an installatkin report will be prepared. The installation 
report will Include a summary of dte system design, installation, control systems, start
up monitoiing data, and O&M pioceduies. The installation repon will be submitted to 
EPA within 90 days after sucoessfiil congrtedon of system stait-up.

— Data and response action perfotmance evaluation reports will be prepared on a semi
annual basis. The rqtotts will include a description of the extraction and treatmem 
system, summaiy of O&M procedures, and tabulation and discussion of the O&M data. 
Additionally, the semi-annual repon will include tabulated monitoring data, VOC time 
series, and laboratory analytical results with QA/QC data and reports. The semi-annual 
data evaluation will be b^ed on the caloidar year and will be submitted to EPA withm 
90 days of the end of each <q>eiatiiig perfod.

A7APFl.DOC:U' F8geL4
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Health and Safety Plan 
for MAU Remediation Activities 

North Indian Bend Wash • Area 7 
Scottsdale^ Arizona

April 2,1997 
1583.97-009

0 Piimeo on i9cyoiM paper
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1. GENERAL
This Health and Safety Plan (HSP)has been developed for use during the Middle 
Alluvial Unit (MAU) response activities to be conducted at North Indian Bend Wash 
(NIBW) Area 7 located at 3701B North 75 Street in Scottsdale, Arizona (*the Site”).

All activities conducted at the Site shall be in coiqiliance with applicable Occupational 
Safety and Health Administration (OSHA) regulations, particularly dtose in Title 29 
Code of Federal Regulations (CFR) 1910.120, and other applicable federal, state, and 
local laws, regulations, and statutes.

This HSP addresses the potential hazards associated with planned field activities at the 
Site during installation, construction, operation, and monitoring of a groundwater 
treatment (GWE7) system. The GWET system is intended to extract and treat VOC- 
affected groundwater from the upper MAU beneath and downgradient from NIBW 
Area 7. This HSP presents the mmiimini iwaith anit safety requirements for establishing 
and maintaining a safe working enviromneiit during the course of work. In the evem of 
rrmfiirting requlronents, the procedures or practices that provide the highest dt^ree of 
personnel protection shall be implemented. If work plan specifications charge or if ute 
conditions etreountered during tte course of die work are fouttd to differ substantialiy 
from those amiripated, the Director of Health and Safiety shall be informed 
immediately, and appropriate changes shall be made to this HSP.

It is die Projea Manager’s responsibiltty to ensure drat health and safety procedures are 
enforced at the Site. All project personnel, including subcontractors, must receive a 
o^y of this HSP and sign the foim indicating acceptance before on-site projea 
activities b^in.

SITE DESCRIPTION AND BACKGROUND

In 1981. VOCs, primaiily tiichloro^ieiie (TCE), tenadiloroediene (PCE), 1,1- 
didiloroediene (1,1-DCQ, 1,1.1-tricbloroetfaane (1,1,1-TCA), and chlorofoim, were 
detected in waim sanqtlea collected from aevetal Scottsdale ami Phoenix drinking-water 
si9ply wells, at concenaadoia exoeetfing drinkmg water Standards set by the Arizona 
Department of Health Service. The EPA snbsequendy designated a lO-squarMnile area 
in Scottsdale, Arizona, as die NIBW Study Area. The NSW was added to die Nadonal 
Priorities List of SiqieTfund sites in Septenba 1983.

The EPA began the Remedial Investigation (RI) for the NSW Smdy Area in June 
1984. Twelve areas within the NSW have beoi investigated separately as pan of die 
RI. These areas have been designated by number (Area 1 through Area 12). In 
addition, the EPA investigated activities at several City of Scottsdale (COS) 
groundwater supply wells.

tSU14MJW.HSr.tF PBgel
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The EPA rekased the overall Remedial Investigatiofl/Feasibility Study report for the 
second operable ««it of NIBW in April 1991 (N1BW Rl/FS). The NIBW Rl/FS focused 
on tte presence of VOCs in the vad^sme and saturated ponioiis-qf the Upper 
Alluvial Unit (UAU). In September 1991, the EPA issued the NIBW Record of 
Decision (OU-II ROD), selecting remedial actions for the vadose zone and samrated 
portions of the UAU. The OU-D ROD determined that the fate of VOCs in the 
saturated portion of the UAU will be monitored, and that soil vap6T extraction (SVE) 
was required at NIBW areas wbere vadose-zone modeling indicates tbat VOCs in the 
vadose vpne pose a significant threat to groundwater quality.

Previous work conqiloed at Area 7 as part of the NIBW Rl/FS or the OU-II ROD 
Statement of Work (SOW) included a soil-vapor survey, vadose-zone soil sanqiliiig and 
analysis, vadose-zone soil-v^r monitoring, vadose-zone modeling, and soil-vapor 
extraction. Additionally, Levine-Fridte-Recon (LFR) conducted a groundwater 
investigation a«wt groundwater extraction and treatment of the UAU beneath NIBW 
Area 7 in 1993, after water-level monitoring of the UAU fatdicated that groundwater 
levels and VOC concentrations beneath Area 7 had risen. Additionally, LFR installed 
and tested extraction wells for the MAU groundwater. Based on results of these 
remedial investigations, source area MAU grouiulwater remediation was proposed at 
Area?.

The objective of source area remediation at Area 7 is to enhance the NIBW OU-1 
remedy by containing the source and cqmirlng high oonoentraiions of VOCs in die 
MAU near the source, radier than depradiiig on VOC mass to migrate to the OU-1 
extraction wells for removal and treatment While the existing remedy provides 
adequate containment of VOCs in the MAU beneath Area 7, GWET at the source will 
be nure efEidem and cost effective, and will significantly eiqiedite reduction of mass in 
the MAU groundwater.

PLANNED SITE ACTIVITIES

Scheduled work will consist of die following acdvities;

• Field installation of a GWET system to remove aral treat VOC-eftected 
groundwater ftom the uppn MAU at Area 7. Treimhing excavation dqith for 
installation of groundwater extraction or treated water (Qsdiaige piping will not 
exceed 4 feet bdow ground surface.

• Construction managemeiit for installation of the GWET syston

• Routine operation and maintenance (O&M) of the GWET system

• Monitoring of the GWET system

UtM4AUWJBP:U> PBge2
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Work is amic^tated to b^in in August 1997 and will last appioumately four montfas. 
Upon completion of stan-up activities, routine operation of die remediation system will 
begin.

4. KEY LEVINE-FRICKE-RECON PERSONNEL AND RESPONSIBILITIES

Projea Manager Bradley D. Cross, R.G.

Site Safety Officer Ned Oveis, P.E.

Director of Health and Safety James Bucha, C.I.H.

The responsBiilities of Levine-Fricke-Recon project personnel are outlined below.

Prajetrt Manager

The Project Manager has tte uhiniate responsibility for the health and safety of 
Levine-Fricke-Recon personnel at the Site. The Project Manager is responsible for.

• ensuring that all project personnel have received a copy of. and have read and 
undeisland, this HSP

• keqiing the Director of Health and Safety infoimed of projea devek^nnents

• keeping on-site peisonnel, inclnding suboonnactois, informed of die expected 
hazards and appmpiiate protective measures at the Site

• ensurmg that resources are available to provide a safe and healthy work 
environmem for Levine-Fricke-Recon personnel

Director of Health and Safety
The Diiector of Health and Safety is responsible for the review, l^teIpretatioI^ and 
nmdificatianofthisHSP. ModiScatians to tins HSP that may result in less-stringent 
precautions cannot be undertaken by die Prctjea Manager or Site Safety Officer (SSO) 
without the approval of the Director of Health and Safety. In addition, he has the 
following responsibilities:

• advising the Projea Manager and SSO on matten relating to health and safety on 
this projea

• lecommoiding appropriate safeguards and prooeduies

• modifying this HSP, vdien necessary
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• approving dianges in health and sa£^ procedures enq>loyed at the Site 

Site Safety Officer
The SSO is responsible for enforcing the requirements of this HSP once site work 
begins. The SSO has the anOoiity to immediately correct all situatioiis where 
nonconqrliancc with diis HSP is noted and to immediaiely stt^ work in cases vdiete an 
immediate danger to she workers or the environment is perceived. Responsibilities of 
the SSO also include:

• obtaining and distributing personal protective equipmmit (PPE) and air monitoring 
equipment necessary for this project

• limiting arnxc 31 thc Site to authoilzed personnel

• nnmmiminating any nnmiial or unforeseen conditions at the Site to the Project 
Manager

• supervising and monitoring the safety performance of ail site personnel to ensure 
that required tealth and safety procedures are followed, and oonrecting any 
deficiencies

• conductii^ daily tailgate safety meetings before each ^y’s activities

HAZARDS OF KNOWN OR EXPECTED CHEMICALS OF CONCERN

The UAU remediation and MAU investigation activities have indicated that the 
following compounds are present in die groumlwater at Area 7: TCE. PCE, 1,1-DCE, 
1,1,1-TCA, and etdoroform.

I Known CompouRds Source
(soilAwater/dnim, etcO

Known Concentration Range 
(ppm, mgAg, mg/I)

iMest Highest

TCE MAU gcoundwater 0.0048 mgn 7.90 mgn
PCE MAU groundwateT ND 0.016 mg/1 1

TCE soil-vapoi 0.04 ppmv 1,600 ppmv 1

PCE soil-vapoT 0.009 Kimv 30ppmv 1
1,1-DCE soil-vapor ND 3.4 ppmv 1

Cfaloiofialxn soil-vapor ND 1.4 ppmv 1
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Eqxjsuie patfawajffi of ooi»en) for dtemical oompomids that may be present at the Site 
are inhalation of aiiboine contaminants direct contact with ffttitammatpH
materials. Dermal contaa can be minimized by wearing protective etmipment and 
following decontamination procedures listed in Section 9. To minimiTB inhalation 
hazards, dust control measures will be inqileniented, wdiere necessary, and action levels 
will be observed during scheduled activities. She-speciric action levels are presented in 
Section 10. Descriptions of chemicals of concern, including health effects and exposure 
limits, are provided in Appendix A of this HSP.

Onsite worker exposure m airborne contaminants will be monitored during all intrusive 
site activities. A calibiated photoioiiization detector (PID) or flame ionization doector 
(FID) will be used to monitor any changes in eiqwsure to VOCs. Personnel will 
perfoim routine nmnitoring during site operations to evaluate concentrations of VOCs 
in employee breathing zones. If VOCs are den*ved above predetermined action levels 
specif in Section 10, the procedures found in Section 7 of this HSP will be followed.

In accordance with the Hazard Communication standard, material safety data sheets 
(MSDSs) will be maintained on site for chonical products used by Levine-Fricke-Recon 
personnel at the Site. In addition, all containers will be clearty labeled in English to 
indicatg their nnntmt^ and appropriate hazard warnings.

PHYSICAL HAZARDS

The following potential health and safety hazards may be encountered during scheduled 
activities at the Site:

• slips, trips, and falls
• heavy etpiipment
• heat stress
• noise
• eiectrical sources
• fegOVanOILR

• underground and oveiliead utilities
• container handling
• biological lozards

General Safe Work Practices

All pereonnel, including subcontractor personnel, shall bring to the attention of the SSO 
any unsafe condition or practice associated with site activities.
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• Woikcfs shall dioitn^hly clean their bands, feces, and all other potentially 
contaminated areas befote smoking, eathtg, or teaving the Site.

• Respiratory devices may not be worn with beards or long sideburns, or under other 
conditions that prevent a proper seal.

• All accidents and/or iiguiies shall be.hnmediately reported to tl^SSO. If necessary, 
a flrst r^it will be initiated by the SSO.

• Periodic safety briefings will be held to discuss cunm site conditions, field tasks 
being perfbm^ planned modifications, and woric concerns.

• Site conditions may include unevmi, unstable, or slippery work surfaces. Substantial 
care and penonal observation is required on the part of each employee to prevem 
injuries from slqis, trips, and fells.

• Workers shall maintain good housekeeping pracdoes during field activities to 
maintain a safe working oivironmem. The work site shall be kept free of ddiris, 
waste, and trash at all tunes.

• The "buddy system” shall be used whenever ^ropriate.

Heavy Equipment

Any equ^ment, including earth-moving equipment, drill rigs, or other heavy 
machinery, will be operated in strict conqiliance with die manufecturer's instiuctioiis, 
specifications, and limitations, as well as any applicable r^ulatioiis. The operator is 
responsible for inspecting the equipment daily to ensure that it is functioning properly 
and safely.

Operation of heavy equipmem at the Site for the activities outlined in Section 3 poses 
potential physical hazards. The following precaudons should be observed whenever 
heavy equqimem is in use;

• PPE, including steeHoed boots, safie^ glasses, and hard bats, must be worn.
• Personnei must be aware at all times of the location and operation of heavy 

equ^ment and take precautions to avoid getting in the way of its operatioD.
Workers must never assume that the equipment operator sees them; eye contact and 
hand signals should be used to inform the operator of intenL

• Traffic safety vests are required for personne] working near mobile heavy 
equipmem or near high traffic areas.

• Personnel should never walk direedy in back of, or to the side of, heavy equqimem 
without the operator’s knowledge.

• Nonessential personnel shall be kqx out of the work area.
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Heat Stress
Adverse climate condhioiis, primarily heat, are imporiant consideiatibiis in plamiiiig 
and conducting site opKStions. Heat-ielated range from heat fatigue to heat
stroke, with heat stroke being the most serious condition. The effects of ambient 
tenmetature can cause physical disoomfoit, loss of efficioicy, and persoiial injury, and 
can increase the probability of accidents. In particular, protective clothing that 
decreases the body’s ventilation can be an Impoitant factor leading to heat-related 
illnesses. To reduce the possibility of beat-ielued illness, woikers should drink plenty 
of fluids and establish a work schedule that will provide sufficient rest periods for 
cooling down. Woikers should be aware of signs and synqnoms of heat-related 
illnesses, as well as first aid for these conditions. These are summarized in the 
following table.
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CXINOmON

Heat Rash or Prickly 
Heat

SIGNS

Red on skill.

SYMPTOMS

Infeiwe itching 
and
inflammarion.

RBPONSE

Increase fluid intake and observe 
afKciedwo^.

Heat Cramps Heavy sweating, 
lack of muscle 
cotndinatimi.

Mnscle ^osnis, 
and pain in 
hands, feet, or 
abdomen.

TfiTTf^iy fluid jmrf rest 
periods. Closely observe affixaed 
worker for mcffe serious 
syoQUoms.

Heat Exbansdon Heavy sweaditg; 
pale. cool, moist 
skin; lack of 
coordination; 
fanning.

Weakness,
headache,
dizziness,
naosca.

Remove warker to a cool, riiady 
area. Administer fluids and allow 
worker to rest imiil fliUy 
recovered. Inctease rest periods 
and closely observe worker fOr 
additional signs of heat 
exhaustion. £f symptoms of heat 
exhanstion recur, treat as above 
and release wotker from the 
day’s activities after he/she has 
frilly recovered.

Heatstroke Red. hot. dry 
skin;
disorientation;
uttconsciousness

Lack of or
redneed
perspiration;
I1OT1CWI* itiwtm>c

andccaflisitm; 
Strang, iqiid 
pulse.

Immediately contact emergency 
medical services by dialmg 911. 
Remove the viedm toa cool, 
shady location and observe fbr 
signs of shock. Attempt to 
comfian and cool the victim by
iwiTnmi«.yfag ww.ll ftiwwinf. Qf
cool water (if ctmsdous), 
loosening clothing, and pbeing 
cool flt
where n^jor aneries occur chfie 
to rite body’s saAce (neck, 
underarms, and groin areas). 
Carefiilly follow instntctiaiis 
given by emergency medtcnl 
services until be^ airives.

Noise
Noise may result primarily from the opeiarion of drill rigs and mw^hanirai equipment 
The use of heavy equi]miem may goieiaie noise above the OSHA permissible exposure 
limit for noise of 90 dBA for an 8-hour time-wmghted average. Woifceis shall wear 
appropriate hearing protection when operating or working near heavy equipment. If
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knid noise is present or nonnal convasation beoones difBoilt, heating protection in die 
fom of ear plugs, or equivalent, will be required.

Electric Shock

All electrical equipment to be used during field activities will be suitably .grounded and 
insulated. Ground fault circuit intemipters (GFCI) will be used with all heavy electrical 
equipinem to reduce the potential for electrical shock.

Lockout/Tagout procedures in accordance with 29 CFR 1910.147 will be conducted 
before acdvities begin on or near energized or mechanical equqnnmit. Woricets 
conducting the operation will positively isolate the piece of equqmient, lockftag the 
energy source, and verify effectiveness of the isol^n. Only eitqiloyees who perform 
the lockout/tagout procedure may remove dieir own tags/locks. Enqiloyees will be 
thoroughly trained before initiating procedure.

Excavations

A conqietent person who is capable of idffltifying existing and predictable hazards in 
die surroundings, or working condidons that are unsanitary, hazardous, or dangerous to 
employees, and who has authorization to lake prompt coneedve measures to eliminate 
dtem, shall be present during excavation acdvities.

The atmosphere shall be tested in any excavation greater than 4 feet in depth where 
oxygen deficiency or flammable gases are likely to be present before eoqiloyees are 
pennitted to enter and b^in work. The atmosphere sb^d be ventilated and retested 
until flammable gas concentiations less than 20 percent of the lower flammable limit 
(LFL) are obtained. Worker entry shall not be allowed if Ifae oxygen ooimenttation is 
less than 19.S percem.

Workers shall not enter excavations greater than 4 feet in dqitb without appropriate 
protective systems such as benching, sloping, or shoring. Side slopes shall imt be 
steqier than 1:1 without a written report from a qualified civil or geotechnical engineer. 
All excavations shall be in accordance with the OSHA Excavation Safety Standard, 29 
CER1926, Subpart P.

The competem person shall inflect excavadons daily. If dtere is evidence that a cave-in 
or slide is possible, all work shall cease until the necessary safeguards have been taken. 
Excavated material shall be placed for enough ffom the edge of the excavation (a 
minimum of 2 feet) so that it does not fall back into the opening. At the end of each 
day's activities, all open excavations will he clearly marked and secured to prevent 
neaiby workers or unauthorized personnel from entering them. Remote sampling 
techniques will be the preferred method of sample collection in excavations.
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Underground and Overhead Utilities
Tbe locatioiis of all underground p^, electrical conductors, fuel liies, and water and 
sewer lines must be determined before soil inmisive work is performed. All lines tmist 
be de-energiz^. blocked out, or blinded where feasible. Equipment widi articulated 
uprigbt.booms or masts shall not be permitted to pass within 20 fe^of an overhead 
utility line while the boom is in the upright position.

Container Handling and Moving Procedures
Tbe movement and handling of containers and materials on the Site pose a risk to 
worken in the form of muscle strains and minor injuries. These injuries can be avoided 
by using safe handling practices, proper lifting techniques, and proper personal safety 
equipment sudi as sted-toed boots and sOirdy work gloves. Wlmre practical. 
mechanical devices will be utilized to assist in the inovemem of comainets and 
instcrifils.

Biological Hazards

Biological hazards tiiat may be otcountered at the Site indude possible exposure to:

• Fur-beazing animals. Animals may potentially cany the rabies virus or ticks that 
may transmit lyme disease to humans. Avoid contact Do not attenqtt to feed or 
touch.

• Ptdsonoos refttiles. Primarily snakes (rattlesnake, water moccasin, copperhead). 
Avoid contaa and areas that may harbor srake populations including hi^ grass, 
shrubs, and crevices.

• Ptdsmuus insects. Comnmn exanqrles include bees and wasps. Avoid contaa with 
insects and their hives.

• ^dezs. The black widow and brown recluse spiden are the most veimmous. 
Avoid contaa with spideis and areas where they may hide.

• Pidsonons plants. Common exanqrles include poison ivy and poison oak. Avoid 
contact Long-sleeved shins and p^ will allow some protection against 
inadvettent contaa.

If any of tte above biological hazards are identified at the Site, workers in the area will 
immediately notify the SSO and remaining Site personnel.
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7. PERSONAL PROTECTIVE EQUIPMENT

All Levine-Fricke-Reoon personnel will be provided widi q>pnq;)flate personal safety 
equipment and protective clothing. The SSO is to inform e^ worker about necessary 
protectioa and must provide proper training in the use of the safety equipment. The 
required PPE to be worn is described below. _

Conditions Requiring Level D Protection

Work activities will commence in Level D PPE. During work activities, sustained 
PID/FID readings (continuous over a S-minute duration) widiin action levels specified 
in Section 10 will require level D protection. Level D protection is described as 
foUows;

• work shirt and long pants
• steel-toed boots or safety shoes
• safety glasses
• bard hat

Other personal protection readily available for use, if necessary, includes foe foUowing:

• outer nitrile gloves at a miTinti^mi for all material handling; inner nitrile surgical 
gloves are recommended where practical.

• chmnical-resistam clothing (e.g., Tyvek or polycoated Tyvek coveralls) when 
contaa with chemically affected soils or groundwater is anticipated

• hearing protection

Conditions Requiring Level C Protection

During work activities, sustained PID/FID readings above action levels verified in 
Section 10 will require levd C protection. Level C protection requires the following in 
jwjHitinii to level D protection:

• half-face air-purifying respirator (APR) equipped wifo combination organic 
vapor/high-effidency particulate dr (HEPA) fiber cattrid^

• chemical-resistam clotfalng (e.g., Tyvek. polycoated Tyvek, or Saianot coveralls) 
when contact wifo chemically affect soils or groundwater is anticipated

• outer nitrile gloves and inner nitrile surgical gloves
• safety shoes/boots with protective overboots or knee-high PVC polyblend boots 

when direct contact with chemically affected soils Is anticipated
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Duriog woik activities, sustained PID/FID readings above action levels spedfied in 
Section 10 will require level C protection witb the addition of a fiill-iace APR equqjped 
with oiganic v^r/HEPA filter caitridges in lieu of half-face APR and safety gbaxs.

If sustained PID/FID readings are above the action levels specified in Section 10. 
activities must cease, and personnel must evacuate the Exclusion 2^ (see Section 9). 
If questions arise, they should be addressed to the SSO. The Project Manager and 
Director of Health and Safety will be contacted immediately.

8. SAFETY PROCEDURES

Procedures must be followed to ensure site control so that persons ndio may be 
unaware of site crmditions are not eiqtosed to hazards. The work area will be barricaded 
by tape, warning signs, or other appropriate means. Any equipmem or machinery will 
be secured and stored ^ely.

Access inside the specified work area will be limited to authorized penomrel. Only 
Levine-Fricke-Reoon employees and designated Levine-Fricke-Recon subcontracted 
personnel, as well as designated employees of the client, will be admitted to the work 
site. Only those workers possessing evidence of the required currem 40-hour OSHA 
healtb and safety training (or current 8-hour refresher) and (drysidan’s authorization to 
conduct hazardous waste activities will be permitted in the designated Exclusion Zone. 
The SSO will be responsible for ensuring that woikers wear proper pczstmal protective 
clothing. All persorr^ entering the Site will sign the signature page in this HSP, 
indicating they have read and accepted the healtb and safety practices outlined in this 
plaiL

Real-time air monitoring devices will be used to analyze for airbonie contanunam 
concentrations every 30 minutes in tire woikers’ breathing zoiks while workers are in 
tire Exclusion Zoite. The equ^nnent will be calibiated daily, and the results will be 
recorded on Levme-Fricke-Recon’s Air Momtoring form or prqject log book. The 
results of air monitoring will be recorded on a Levine-Fiicke-Recon Air Monitoring 
Form or project tog IxxA and will be retained in the project files following compledon 
of field activities. A copy of the Air Monitoring Form is located in Appendix B of this 
HSP.

A daily moniing briefing to cover safety procedures and contingency plans in die event 
of an emergency is to be Included with a discussion of the day’s activities. These daily 
meetings will be recorded on Levine-Fricke-Recon Daily Tailgate Safety Meeting 
Forms. A debriefing to cover the activities is to be held upon conqiletton of the work.
A copy of the Daily Tailgate Safety Meeting Form is located in Appendix B of this 
HSP.

Minimum emergency equipmem maintained on site shall include a fiilly charged 20- 
pound ABC dry chemical fire extinguisher, an adequately stocked first aid kit, and an 
emergency eyewash station.
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All penonuel entering file Site will exit at the same location. There must be an alteniate 
exit established for emeifency situations. Inallinstanoes, worker safety will take 
piBoedenoe over decontamination proceduies. If deromamination of personnel is 
necessary, exiting the Site will include the decontamination procedures described 
below.

WORK ZONES AND DECONTAMINATION PROCEDURES

itanoes it may be necessary to define three established work zones: an
Exclusion Zone, a Contamination Reduction Zone, and a Support Zone. Work zones 
may be established based on anticipated comanunation and projected work activities.
The physical diiiicnsions and ^liiability of work zones will te detennined for each 
area ba^ on the nature of job activity and hazards present. Within these zones, 
prescribed operations will occur using appmpriait PPE. Movement between zones will 
be controlled at checkpoints.

Considerable judgmem is needed to ensure a safe workittg area for each zone, balanced 
against practical work considerations. Physical and topographical barriers may 
constrain ideal locations. Field measuiemoits combined with ciimatic conditions may, 
in part, determine the control zone distances. Even wdioi woik is performed in an area 
dot does not require the use of cbemical-resistant clothing, work zone proceduies may 
still be necessary to limit the movement of personnel and retain adequate site control.

De^ite protective procedures, personnel nay come in contact with potentiaUy 
hazardous while performing work tasks. If so, decontamination needs to
take place using an Alconox or TSP wash, followed by a rinse with deionirffd water. 
Standard decontamination proceduies for levels C and D are as follows:

• equipment drop
• boot cover and glove wash and rinse
• boot cover and outer glove removal 
■ suit wash and rinse
• safety boot and suit removal
• inner glove wash and rinse
• respirator removal
• inner glove removal
• field wash of hands and face

Workers should ea^Ioy only applicable stq» in accordance with level of PPE worn and 
extent of contamination present. All disposable items will be disposed of in a dry 
container. Wash and rinse water generated from decontamination activities will be 
drunmied and sampled to determine proper disposal procedures. Nondisposabte items
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will be before reuse. The SSO is responsible for the maintenanoe,
<|fifrintnmiiigf«in and nantfijing of the PPE.

Used equipment will b( iminated as follows:

• An Alconox or TSP and water solution will be used to wash the equipmoit.
• The equipment will be rinsed, fost with tap water, then with deionized water.

Each person must follow these procedures to ensure that potential contamination is not 
transferred off she.

10. ACTION LEVELS

See Section 7 of this HSP for minimum required health and safety ptoceduies. The 
following action levels have been establish^ for groundwater extracdon and treatmem 
system installation activities at the site.

Activity 
Groundwater Ex
anH Treatment System
fnctallarinn

Action level
0 ID 10 ppm atxtve 
hackgronnd

11 to SO ppm

51 to ISO ppm

>150 ppm

Level of Respiratory Protection
Level D: No lespiramiy protectiffli 
required.

Level C: HaU-^ aii-ponfymg 
ittjniatm fined with organic 
vapor/HEPA filter cartridges.
Level C: Fnll-&ce ait-pnti:^ 
lespitator fined widi organic 
vapor/HEPA filter cartrii^.
Cease operations and evacuate work 
area. Contact Director of Health 
Safety aod Project Manager 
ismsthalely.

n. CONTINGENCY PROCEDURES
In the even of an emergency, site peisonnel will signal distress with three blasts of a 
horn (a vehicle horn will be sufficient). Communication signals, such as hand sigiols, 
must be established where communication equipmoit is not feasible or in areas of loud 
noise.

It is the SSO’s duty to evaluate the seriousness of the situation and to notify appropriate 
authorities. Section 12 of tfab plan contains emeigency telqthone numbcis as well as 
directions to the hospital. Nearby telephone access must be identified and available to 
communicate with local authorities. If a neaiby telettiione is not available, a cellular
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telephone will be mahitanied on site during woric activities. Penomiel should dial 911 
in die event of an emergency.

Injury/Illness

If an exposure or injury occurs, work shall be temporarily hatted until atLBSsessmcnt 
can be made of whether it is safe to continue work. The ^O, in consultation with the 
Director of HeaUi and Safety, shall make die decision regarding the safety of 
condiitting work. The SSOv^oondua an investigation to detemdne the cause of the 
incident and steps to be taken to prevent tecurtenoe.

Indieevmof an itynry, the extent and nature of the victim's injuries will be assessed 
and fust aid will be tendeted as apprqtriate. If necessary, die individual may be 
transported to the nearby medical center. The mode of transportation and the eventual 
destination will be based on die nature and extent of the injury. A hospital route map is 
presented in Appendix C of this HSP. In the event of a life-threatening emergency, the 
injured person shall be given immediate first aid and emergency nwdical sc^ices will 
be contacted by dialirig 911. The individual tendering first aid shall follow directions 
given by emergency medical penotmel via telephone. A person certified In first 
aid/CPR tedmiques will be present on site at all times during field acdvides.

In the event of fire, personnel should contact the local fire department immediately by 
dialing 911. When rqiresentadves of the fire dqiaiiment arrive, the SSO, or designated 
representative, shall advise the commanding officer of the location, nature, and 
identification of hazardous materials on site. Only trained, experienced fire fighters 
should attempt to extinguish substantial fires at the Site. She personnel should not 
attempt to fight fires, unless propmly trained and equipped to do so.

Underground Utilities

b the event tfwt an imdeigituind is riflmagftri during excavation or drilling, all
mwrhgrri»ri ptfpiipingnt wQl nnTrM»Higfgly (ie sbUt Off UHtil bc nature Of the p4>ing bC
rtetetmined. Dqiendiiig on the nature of the btokmi conduit (e.g.. natural gas. water, or 
electricity), the qipropriate local utility will be contacted.

Evacuation

The SSO shall designate evacuation routes and refuge areas to be used in the event of 
an emeigency. Site personnel shall stay upwind from vapors or smoke and upgtadient 
from spills. If woricm are in an Exchuion or Contamination Reduction Zone at the 
start of an emergency, they sboidd exit through the established decontamination areas 
whatever possible. U evacuation cannot be done through an established 
decomatni^on area, site penonnel shall go to the neatest safe location and remove
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comanilnafPd ctotfaiiig fliere or, if possible, leave it near the Escluskm Zone. All 
personnel shall assonble at the piedetetmined lefiige following evacoation and 
decontamination. The SSO, or designated representative, shall count and identify 
personnel to ensure that all have been evacuated safely.

Hazardous Material Spill _

If a hazardous material spill occuis, site personnel should locate the source of the spill 
and determine the hazard to the health and safety of site workers and the public. 
Attetqn to stop or reduce die flow if it can be done without risk to personnel. Isolate 
the spill area and (k> not allow entiy by unauthorized personnel. De-eneigize all sources 
ofignitfon within 100 feet of the spill, tiKiudiiig vehicle engines. Stould any spill be of 
the nature or extent that it cannot te mfely contained, or poses an imnunent threat to 
human healdi or the environmem, an emergency det^ contractor will be called out as 
soon as possible. Spill containment measures listed below are exanqiles of responses to 
spills.

• Uptight or rotate contameis to stop the flow of liquids. This step may be 
accomplished as soon as the spill or leak occurs, providing it is safe to do so.

o Soibent pads, booms, or adjacent soil may be used to dike or berm materials, 
subject to flow, and to solidify liquids.

12. EMERGENCY CONTACTS

Ambulance;

Police:

Fire Dqtanment:

Hospital:

National Response Center 

Poison Control Center 

TOXUNE:

CHEMTREC:

Levine-Fricte-Recon Director of Health and Safety (Irvine, CA): 

Levine-Fricte-Recon (Scottsdale, Arizona)

Neaiby Hospital:

911 

911 

911 

911

(800)424-8802 

(800)682-9211 

(301)496-1131 

(800)424-9300 

C714) 955-1390 

(602)905-9311 

(602) 481-4000 or 911

IHSMAUW.IBP;LF
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LevineFricke-Recon

Scottsdale Memoiial Hospital 
7400 East Osborn Road 
Scottsdale. Arizona

DIRECTIONS TO HOSPITAL:

From the Site location bead South on North 75 Street to Osborn Road. At Osborn Road 
niiti right, head West, approximately 1/4 mile to the Scottsdale Memorial Hospital at 
7400 East Osborn Road.

A hospital route map is provided in Appendix C of this HSP.

I5«»dAnW.HSI>;If Pseel?
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13. LEVINEFRICKERECON APPROVALS

This Health and Safety Plan (HSP) has been prepared for die following project:

North Indian Bend Wash - Area 7 _
3701B Nordi 75 Street 
Scottsdale, Arizona

Levine-Fricke Recon Project Number 1583.97-009

This Healdi and Safety Plan (HSP) has been approved by the following 
Levine-Fricke-Recon personnel:

Ned Overs, PJE. 
Site Safety Officer

Date

ucBLcmy ----
of HealWand Safety

IS83MAt^V.HS^JAB
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APPENDIX A

CHEMICAL DESCRIPTIONS
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CHEMICAL DESCRIPTIONS

The fbllowiQg chemical descriptioiis are presented for chemicals that be present at 
die Site. Each chemical description includes physical and odor recognition 
chaiactetistics, health efiects associated with eiqxisure, and eiqiosute limits expressed 
as an eightTunir time weirded average (TWA). Provided are federal OSHA (“OSHA') 
permissible exposure limits (PELs; located in 29 CFR 1910.1000); California OSHA 
(“Cal/OSHA”) PELs (located in 8 CCR SISS); and American C^miference of 
Ciovemmental Industrial Hygienists (ACGIH) Thie&old Limit Values (TLVs).

For sites outside California, CaVOSHA PELs are included as an additional reference.

CHLOROFORM

Chlorofoim is a confirmed carcinogen with experimental carcinogenic, teratogenic, 
net^Iastigenic, and tumorigenic data. It is a human poison by ingestion and inhalation. 
Human ^stemic effects by inhalation include hallucinations «">t distorted perceptions, 
nausea, vomiting and other unspecified ga^intestinal effects. Inhalation of the 
concenttated vapor causes dilation of the pupils with reduced leactkm to light In the initial 
stages there is a feeling of watmtii of the face and body, tiien an ini^on of the mucous 
membranes and ddn, followed by excitation, loss of ibexes, and unconscitHisness. 
Prolonged inhalation will bring on paralysis accompanied cardiac respiratoiy feihue and 
finally death.

• TheOSHAHELisliaedasSOppm.
• The Cal/OSHA PEL is listed as 2 ppn.
• The TLV is listed as 10]^.

1,1-DICHLOROETHYLENE (OR 1,1-DCE)

1,1-DCE (also known as vinylidme chloride) is a volatile, colorless liquid that polymerizes 
easily and has a mild, sweet odor. Short-term ejqpoauc to 1,1 -DCS can cause irritation to 
the dcin and mucous membranes. 1,1-DCE is narcotic in high concentrations and can cause 
liver and kidney damage. 1,1-DCE has been identified by the Natioittl Institute for 
Occupational ^ety and Health as a carcinogen.

• An OSHA PEL is not listed.
• The Cal/OSHA PEL is listed as 1 ppm.

13940633V6
Exhibit A 

Page 489 of 495 
Attachment 3



City of Scottsdale Contract No. 1998-006-COS-A2

• TTie TLV is listed as 5 ppm.

TETRACHLOROETHYIENE (PCE)

Tetrachloroetfaylene (also known as peichloFoetbylene) is a colorless liquid with an ether
like odor. Shoit-teim exposure to PCE may cause headaches, nausea, drowsiness, diz7anes.s 
incooidination, uncoisciousness, irritation of die eyes, nose, and throat, and flushing of the 
fiEtce and neck. In athlition, it nuQ'cause liver dam^ with Slid findings as yellow jaundice 
and dark urine. Liver damage may become evident several weeks after exposure. Skin 
contact may create a diy, scaly, i^y dermatitis. PCE is Classified by the U.S. 
Environmental Protection Agency as a Group B2 probable human carcinogen.

• The OSHA PEL is listed as 100 ppm.
• TheCal/OSHAPELislistedas25ppm.
• The TLV is listed as 25 ppm.

Jtl,1-TRICHLOROETHANE (1,1,1-TCA)

1,1,1-TCA (also known as methyl chloroform) is a colorless liquid with a mild odor, like 
chlorofotin. It is modeiately toxic by inhalation and skin contact It is a skin irritant and can 
cause central nervous system effects such as hallucinations or distorted perceptions, motor 
activity changes, initabiltty, and aggression. Gastrointestmal changes such as diarrhea, 
nausea, or vomiting have also been reported fiom 1,1,1-TCA eiqiosure at high 
concentrations. Short-tetm exposure to 1,1,1-TCA vapor may cause headaches, dizaness, 
drowsiness, unconsciousness, incgular heart beat, and death. 1,1,1-TCA liquid flashed in 
the eye causes irritation.

Prolonged inhalanon at hi^ oonoentiHtions may affect the central novous system and, if 
massively inhaled, may caitse cardiac attest Esqxrsure to vapors may cause mild eye 
irritation, and prolonged skin contact may prothm initatian and dermatitis. Brief exposure 
to high concentiations of vapor may cause a slight loss of coordination because of its 
anesthetic properties.

• The OSHA PEL is listed as 350 ppm.
• The Cal/OSHA PEL is listed as 350 ppm.
• The TLV is listed as 350 ppm.
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TRICHLORETHYLENE aC0

TCE is a clear, colorless liquid with a characteristic chloroform odor. It is a mildly toxic 
VOC that is also an erqierimaital carcinogen, tumorigoi, and teratogen. It ^ cause eye 
effects, hallucinations and distorted perceptions when inhaled. TCE is an eye and severe 
skin faritanL Exposure to vapors may cause Qre, nose and throat irritation. Proloriged 
inhalation of moderate concentrations of vapor may cause teadadies and drowsiness. 
Inhalation of high concentrations may cause narcosis and anesdiesia. Severe, acute 
erqrosute can result in cardiac Mure. Significant chronic etqxrsure may damage die livs 
and other organs. Ftoionged iqieated ridn contact with the liquid may cause irritation and 
dermatitis.

■ The OSHA ¥EL is listed as 100 ppm.
■ TheCal/OSHAPELislistedas2Sppm.
• The TLV is listed as SO ppm.
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APPENDIX B

LEVINE FRICKE-RECON FORMS
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Levine-Fricke-Recon
DAILY TAILGATE SAFETY MEETING FORM

Date; Time: , Project Number._

Project Name;___
Specific LocatioD:_ 
Type of Work:___

Chemicals Present.
SAFETY TOPICS DISCUSSED 

Protective Clolhiiig/BciuipiDezit: 

Hazards of Chemicals Present.

Physical Hazards:.

Special Hazards:.

Other Topics:.

ATTENDEES

Name (printed) Signature

13940633V6
Exhibit A 

Page 493 of 495 
Attachment 3



City of Scottsdale Contract No. 1998-006-COS-A2

vine*FrickB'Kecon 
MONtrORING FORM

Date: Project Name:_

Typeof Activitjes:_ 

TypeofPID/FID:_

Page of

Project Number:_

Seria] Nnmber_

Pre-Calibratioii Reading:. Post-Calibration Reading:.

Calibration Standard/Concentration:. 

Mini-RAM Serial Numbear: _____

Time Aettvity/Loctuian

Zeroed in Z-Bag? Yes No

PID/FID Mini-JIAM 
(ppm) (mg/m^)

.ame: Signature:
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IS

Lurtii

134JOOO (1 iwS

2000 FEET

NBW-AREA7

H(»pttal Route Map

LefmH^fckNtecon
ProJeCtNo. 1583 _______________
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Exhibit B
October 10, 1997 Addendum to Design Report

October 10.1997

civlb
tor / 3 1997

Ms. Emily Roth
United States Environmental Protection Agency 
Office of Supeifund Programs 
75 Hawthorne Street (H-7-2)
San Francisco. California 94105-3901

41583.98-009 '

ncUcivcu 

OCT 1 
MDC/(

Subject: Addendum to NIBW Area 7 MAU Groundwater Response Action Design Report

Dear Ms. Roth:

On behalf of Siemens Components. Inc. (Siemens), this letter b submitted as an addendum to 
the report entitled ‘Design Rqxm. North Indian Bend Wash Area 7, Groundwater Extraction 
and Treatment System.” dated April 3. 1997 (‘the Design Repon*). The Design Rqjort 
described Siemens' proposed plan to implement the Area 7 Middle Alluvial Unit (MAU) 
groundwater response action. This addendum addresses end-use of the treated groundwater and 
control of air stripper off-gas emissions. Two minor changes in construction of the treatment 
plant are also included in this addendum.

Treated Groundwater End-Use

In Section 8.6 of the Design Repon. discharge of treated groundwater to Salt River Ptojea’s 
(SRP’s) irrigation network at Osborn and Thomas Road was described as the selected 
alternative for groundwater end-use. In this scenario, treated groundwater from Area 7 would 
be conveyed by underground pipeline to SRP’s junction box located at Osbom and Thomas 
Road. From the Junction box, the water would giaviQr flow into Nonb El Dorado Park Lake 
through SRP’s system. North El Dorado Lake is used for irrigation water in the park and at a 
neighboring golf course, although demands from those usen are less than the proposed delivery 
rate of 385 gallons per mimitp (gpm) from the Area 7 treatment system. As a result. Area 7 
treated water would be the sole source of water to North £I Dorado Lake and a flow-through 
situation wouid occur where water would dischaige into a small creek and continue to 
other lakes in NIBW. Ultimately, any excess water that reached the southern end of NIBW 
would be pumped by SRP to the Grand Canal for use as irrigation water.

Since developing that alternative. Siemens has consulted with the City of Sconsdaie, ADEQ,
Arizona D^attment of Water Resources (ADWR), and EPA to examine other options and re-

3001 Doufllas Boulavard, Suiia 320, Hosaville. Calitornia 95661-3809 - (916) 786-0320 » tax (916) 786-0366
pvhiht'l- "H" Omees WotUwiaeO.WTM>0B3rilVM1OS6Via\nO3«RCOn0920» „ , r rPage 1 of 6
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evaluate end-use alternatives for treated groundwater. All of those parties expressed Interest in 
direct groundwater recharge as an alternative. Therefore, with the assistance of the City of 
Scottsdale, suitable locations for recharge wells were identified and a new-recfaarge end-use 
alternative was developed.

ttechargeof Treated Groundwater

Siemens is proposing that the selected alternative for treated groundwater end-use be changed 
from delivety to SRP’s iiriptioh system to direct recharge to the U{^ Alluvial Unit (UAU) 
north of Area 7. Direct groundwater recharge at existing SRP well No. 22.3E, 7N was 
conskteied in the original Design Report, but was excluded because the water would be 
reiiifected into contaminated areas and may impact the existing OU-I extraction and treatment 
remedy. With the assistance of the City of Scottsdale, however, subtle locations for UAU 
recharge wells have been identified north of Area 7. Recharge to the UAU north of Area 7 will 
not n^atively inyiact existing remedies. In fact, recharge in this area may expedite the 
remediation of the saturated UAU beneath Area 7 through flushing from upgiatUent. Direct 
recharge to the UAU will also coiuerve the local groundwater resource for its maximum 
beneHcial use.

Figure 1 shows the location of proposed UAU recharge wells nonh of NIBW Area 7 on 1st 
Street. At the proposed recharge weU location, the UAU is likely to be either unsamraied or 
have a thin saturated zone (less than 10 feet) just above the UAU/MAU contact. UAU 
sediments are expected to consist of highly permeable sand and gravel deposits from 
approximately 50 feet below ground sut&ce (bgs) to ISO feet bgs. Above SO feet bgs, the UAU 
is predominately silt and clay. Based on aquifer testing at 7EX-1UA, the saturated UAU in die 
vicinity of the recharge area has a hydraulic conductivity of ^ptoximatdy 300 feet/day. At a 
recharge cate of ^roxlmatety 385 gpnu the unconfined and unsaniiated UAU should readily 
accqit the recharge water without substantial mounding using a single recharge welL A second 
recharge well located approximately 20 to 50 feet away from die first b proposed as a badc-tq) 
to reduce down time in the event that periodic well mairuenance b needed to enhance recharge 
capacity.

The proposed recharge weUs will have a minimum diameter of eight inches and will be 
constructed as shown in Figure 2. The recharge weUs vrill be completed with stoned easing 
from approximately 55 feet bgs to the base of the UAU. An injection pipe will be located inside 
the well casing to a depth of approximately 10 feet above the base of die well. A high-water 
levri monitoring device will be installed in each recharge well. Activation of the high-level 
alarm will shut down die extraction welb. Periodic inspection and maintenance, including 
dbinfectlon of the recharge wells, will be performed if the ability of the weli to transmu water 
to the alluvial unit appears to decrease with time.

TSULTOW.OOCqe
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Levine«Fricke*ReconEKSMSERS. monooEatgagrrs* appued eoEKisTS

PwmStting

According to ADWR, the <»rtraitinn and recharge acdvMes will be conducted in response to a 
CERCLA action and are exempt from pennitting within that agency. Similarly, ADEQ has 
advised that no aquifer protection (AP) pennitring will be required for the proposed recharge 
activities unless water quality in the UAU is being degraded by the recharge activities. With 
rcspea to naturally occurring constituents (TDS, metals, nitrates, and common cations and 
anions), groundwater In the MAU is generally of higher quality than groundwater in the UAU. 
The groundwater cxtra^ from the MAU wOl be treated to reduce VOCs to drinking water 
standards before tiding recharged to the UAU. As such, it is not anticipated that water quality 
in the UAU wUl be degraded by these recharge activities.

Monitoring

The existing UAU moniror well network will be used to monitor water quality in the UAU in 
the vicinity of Area 7. downgradiem of (he recharge wells. The wells will be monitored on a 
semi-annual basis in accordance with the current sampling schedule for the NIBW monitor well 
networic. Water quality of tieatmem system effluent wiU be monitored more frequently in 
accordance with sampling schedules to be outlined in the treatment system operations and 
maintenance manual that win be developed and submitted to EPA for approval.

Treatment System VOC Emissions Control

The pressed treatment system design included two vapor-phase granular acdvaied carbon 
(GAC) adsorbers in a series configuration to remove VOCs from the air stripper off-gas prior to 
dischaige to the atmosphere. Air quality modding was conducted to derermine the accqitablc 
VOC emission rate from the treatment system that would not pose a significant health risk to 
nearby recqitora in the vicinity of Area 7. Ai^endix H of the Design Repon presous the
methods and results of rite air quality modeling. The modeiing data indicated that up to 1.49
pounds of trichloroethene (TCE) could be discharged to the atmosphere while still meeting the 
acceptable risk criteria based on Arizona Ambient Air Quality Guidelines. The proposed 
strategy for the VOC emission control system was to remove the GAC adsorbers when the 
VOC emissions were less than 1.49 pounds per day.

Although the emissions limit developed from the air quality modeling complies with Arizona 
Ambient Air Quality Guidelines, several issues regarding the acceptability of this limit have 
arisen since publication of the Design Rqmit. In order to cjqredite approval and implementation 
of the Area 7 MAU groundwater response action, Siemens has agreed not to lemove the GAC 
adsorbers upon meeting specific emissions criteria as proposed. Siemens may choose to re
address this issue with EPA at a later date after reviewing the operating and monitoring data 
from the proposed system.

TMACDSC.V.OOC:eit
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Treatmait Plant Design Modifications

The foundaUon for the treatment plant building will be a flat concrete slah_designed to support 
the planned pte-&bricated metal structure and groundwater treatment equipment. The on-site 
inventory of hydrogen peroxide for the UV/Qxidation system will be stored in a double- 
contained cross-linked polyethylene tank located on a sqtarate concrete foundation outside to the 
south of the building.

The extracted groundwater conveyance piping will be SDR-21 high density polyethylene 
(HDPE) piping rated for 80 pounds per square inch (psi) wotting pressure. The maximuffl 
operadng pressure within the conveyance piping is estimated at less than 20 psi at the well head 
forweU7EX-4MA.

Siemens would like to in^lementation of the Area 7 MAU groundwater response action
as soon as possible. We will appreciate your timely approval of the Design R^n and this
addendum for NIBW Area 7 MAU groundwater refuse action.

Please call Bradley D. Cross, R.G., Principal Hydrogeologist, at (602) 905-P31I or meat (916) 
786-0320'if you have any questions.

Sincerely,

(Joi 0
^dames A. Lation, P.E. 

Senior Associate Engineer

Attachments

cc: John Wyss, Siemens Components, to:.
Maty Stodal, Siemens Coiporation 
Mike Vandenbeigb, t and Watkins 
Ed Pond, ADEQ 
Winifred Au,CH2MHUl 
Tim Graves, OQM Hill 
Maria Mahar, COS 
Kevin Wanttaja, SRP

1MAUD30S.D0C;«le
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I

.1 - ■

1S0'

Generalized Construction Schematic for Recharge Well

UvIne^Fflcke-Recon
Pn)eclN&lS83 _______________

SEMENS - NCS1M MOIAN aeiO WASH
Figure 2
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Exhibit C
ERA'S approval of the design and specifications of the GWET and the other systems and

Area 7 remedial action work

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION IX

75 Hawthorne Street 
San Francisco, CA 94105

December 2, 1997

John Wyss
Siemens Components, Inc. 
10950 North Tantau Avenue 
Cupertino, CA 9S014

SUBJECT: Area 7 Pilot Project

Dear Mr. Wyss;
EPA believes that the conceptual plan for groundwater 

extraction and treatment in Area 7 identified in the October 10, 
1997 Revision to the 'Area 7 MAU Groundwater Response Action 
Design Report* of April 3, 1997 is appropriate to implement on a 
pilot basis. EPA has not selected a final remedy to address 
groundwater at Area 7, and thus Siemens should note that other 
additional actions may be required in the future to remediate 
groundwater at Area 7. Under the April 29, 1997 approved 
Feasibility. .Study Amendment/Supplemental Study (FSA/SS)Work Plan, 
the Participating Companies Tsust address Area 7 in the 
identification and analysis of potential alternatives for 
effectuating containment and restoration of contamination in the 
UAU, MAU and LAU and must evaluate such alternatives in relation 
to the nine criteria of the National Contingency Plan (NCP) . By 
this letter, EPA is not approving the evaluation of Area 7 
alternatives set forth in the Design Report.

Siemens may proceed with construction of the necessary 
piping, injection wells, and construction of the groundwater 
treatment system as described in the October lO, 1997 revision to 
the Design Report in accordance with the attached schedule.

Siemens may not begin extraction, treatment and injection of 
treated groundwater until it obtains approval from EPA of: (1)
the results of system validation testing; (2) a system startup 
plan; (3) an Operations and Maintenance (O&M Plan) including 
monitoring schedule; (4) a Sampling and Analysis Plan (SAP) which 
includes a plan setting forth discharge limitations, monitoring, 
sampling, analysis and other requirements to demonstrate 
compliance with the substantive requirements of the Clean Air 
Act, Maricopa County Air Pollution Control Div.(eior. regulations, 
Arizona's Aquifer Protection Permit (AP9) Program and EPA's 
Underground Injection Control (UIC) Program. The EPA approved 
plans discussed in this paragraph will become an amendment to the

Exhibit "C" 
Page 1 of 4.
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April 29, 1997, Feasibility Study Amendment/Supplemental Study 
(FSA/SS) workplan submitted to EPA by Harding Larson Associates 
on behalf of the Participating Companies.

Arizona's APP Program requirements include the following:
(1) re-injected groundwater must meet Arizona Aquifer Water 
Quality Standards at the injection wellhead, (2) groundwater 
injection may not further degrade the aquifer unit, and (3) best 
available demonstrated control technology (BADCT) must be used.

Finally, an installation report including as-built drawings 
shall be due eo days following the completion of construction of 
the treatment system.

The pilot project will occur on site, thus no federal state 
or local permit shall be required for Che pilot project. However, 
the reinjection and plant operation and discharge shall be 
consistent with the substantive requirements of the APP. Clean 
Air Act, Maricopa County Air Pollution Control regulations and 
UIC Program.

Attached are comments from Tim Graves of CH2M Hill 
pertaining to the report. Tim's comments also discuss Kevin 
Wanttaja’s (Salt River Project's (SRP)) October 13. 1997 letter 
and comments on the October 10 Design Revision document.

If you have questions regarding these submittals, please 
call me or discuss these requirements with Mike Grigbrieff of 
CM2M Hill ((714) 429 2020 ext. 2306). If you have any questions 
with regard to this letter, please call me.at (415) 744-2247.

Sincerely,
1. \

Emily/Roth
EPA Project Manager

C:
Janet Carlson, EPA 
Michele Benson, EPA 
Stephanie Ciekot, ADEQ 
Bruce Robinson, AOEQ 
James DuBois, ADEQ 
Bill Engstrom, ADEQ 
Jim button, Levine-Fricke 
Brad Cross, Levine-Fricke 
Mike Grigorieff, CH2M Hill 
Winifred Au, CH2M Hill
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MEMORANDUM CH2IVIHILL

Review o£ Addendum to NIEVJ Area 7 MAU Groundwater 
Response Action Design Report, dated October 10,1997, by 
Levine*Fricke«Recon; and Letter Entitled SRP NIBW Water 
Needs, dated October 13,1997, by SRP
TO: Emily Roth/us. EPA, Region IX
COPES: Prqect Files
raou: Tun Graves/CH2M HILL

date: October 2L 1997

I have reviewed the subject documents. The first document (prepared by 
Levine«Fricke>Recon [LFR] on behalf of Siemens Components, Ittc. (Siemens)) surrunarizes 
Siemens' proposal to change their preferred end use of treated MAU groundwater from 
surface-water disdiarge to recharge into the UAU north of Area 7. Under Siemens' revised 
proposal, approximately 400 gallons per minute of treated upper MAU groundwater would 
be recharged via one of two recharge wells located about 300 to 400 feet north of Area 7. 
The proposed redtarge wells would be saeened in die unsaturated coarse-grained portion 
of the UAU. Or« recharge well would operate while die other was available for backup 
during mainteiumce periods of the lead well. LFR suggests that the proposed rechar^ end 
use may expedite the existing UAU remediation effort by flushing from upgradien't of the 
Area 7 site.
J believe that ttie Siemens-proposed end use is teduil^y sound and of potential beneficial 
use in furthering remediation. Siemens will need to conduct their described monitoring to 
ensure that negative water quality impacts are not realized from their plan.

The referenced SRP letter documents SRP's concerns with the proposed change in the Area 
7 MAU groundwater end use from surface water discharge to groundwater recharge. A 
main component of SRP's objectioitt to the Siemens plan deals vrith the issue of SRP's 
diminished groundwater pumping capability within the NIBW area due to groundwater 
contamination caused by the Participating Companies (PCs). Because of this diminished 
pumping capacity, SRP would rattier have the extracted and treated groundwater 
supplement their surface water distribution system rather than being put back into the 
ground. This is more of a policy issue than a technical issue, and we have no comment on 
this aspect of the debate.
SRP additionally objects to Siemens' proposed plan on the basis of possible impacts on 
groundwater quality. They cite the potential for furthering the horizontal movement of 
TCE-contaminated water within the UAU and the possibility that the recharged water may 
contain elevated nitrate levels that "could produce undesirable impacts on the underlying 
drinking water aquifers." 1 do not share these concerns for the roUowirig reasons: (1) 
flushing of the UAU with clean water is consistent with the seiected OUll remedy; and (2) 
because the higher nitrate water potentially being delivered to the UAU will have come

PM*/klAVGVWOO.OOC 1025T5.Mt)i
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7 iTO otouNOWAiEH oocuie<TS

from the MAU (an underlying drinking water aquifer), it is hard to understand how this 
could potentially degrade the drinking water supply. Additionally, in reviewing the recent 
Interim Site CharacterizatiorLData Submittal (Figures F-3 and F-8) from the PCs, it appears 
that the UAU and the upper MAU have very similar nitrate concentrations in the vicinity of 
Area 7; and if anything, the UAU nitrate concentrations are higher than those of tire upper 
MAU. _

pwhAwugwaooooc
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Exhibit D
Facility Property Description

AREA 7 FAm rrv PROPERTY 

LEGAL DESCRIPnON

SOUTH 76 FEET OF THE EAST 58.23 FEET OF THE FOLLOWING DESOUBED REAL 
PROPHITY.

THE SOUTH 121 FEET OF THE NORTH 346 FEET OF THE EAST 280.84 FEET OF THE 
WEST 310.84 FEET OF THE EAST HALF OF THE SOUTHEAST QUARTER OF THE 
NORTHWEST QUARTER OF SECTION 26, TOWNSHIP 2 NORTH, RANGE 4 EAST OF 
THE GILA AND SALT RIVER BASE AND MERIDIAN. MARICOPA COUNTY. ARIZONA. 
CONTAINING 4426 SQ. FT.

EXHIBIT “D" 
Pageiofi
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Exhibit E
Extraction Wells and Extraction Wells Property

12/23/15

Richard Kopchynski 
Water Worics Ei^tnecring, LLC 
7580 North Dobsrm Road, Suite 200 
Scottsdale, Arizona 852S6

Mr. Kopchynski

Pursuant to your request, we gathered sun'ey infonnatiun for (5) sites located in the North In
dian Bend Wash—Area 7, located in Section 26, Township 2 North, Range 4 East The datum 
utilized for this putpose was based upon GPS observation of the northeast comer, the east quar
ter comer, the southeast comer and the west quarter comer of said Section 26. The State Plane 
Grid coordinates utilized were based on the GDACS survey recotxled in Book 734 of Maps. 
Page 10 of the Maricopa County Records. The coordinates shown herein are ground coordinates 
derived by said Grid coordinates. To revert the ground coordinates back to the grid divide the 
ground coordinates by a scale factor of 1.000154552. The elevaticms shown herein were based 
on the brass cap in hand hole located at the east quarter comer of said Section 26 having an ele
vation of “1235.015” NAVD88 as published in said GDACS survey. The following is the result 
of our effort.

71N-1UA: Southwest comer of Vault. N 006,733.736, £=699,400.726. North flange bolt ele
vation = 1242.10, the southerly flange bolt elevation = 1242.06 and the southeasterly flange 
bolt elevation - 1241.27.

71N-2UA: Southwest comer of Vault, N=906,734.933. E-699,547.992, The north flange bolt 
elevation = 1240.08, the elevations for the next three flange bolts going south are 1241.13, 
1241,14 & 1240.09.

7EX-3MA; Southwest comer of Vault, N=905,781298, F.-699.481.113, The top of well eleva
tion is 1238.74.

7EX-4MA: Southwest comer of Vault, N=904,947361. E-699,778.640. Ihe top of well eleva
tion is 1231.32.

7EX-6MA; Southwest comer of Vault, N=904,415.002, E=699,312.172. The north flange boll 
elevation = 1232.30, the south flange bolt elevation = 1232,32.

C I 1 I I.Sft
AND SURVEYING SERVICES, INC.

3238 Nottnt 81si Pi.ACii 
SOOTTSDAl£, ARIZON.A 85251 PhoK 4*0-97(Wi26S fax 4S0-970-6271 

C-tnail jgsirvey®iioLconi
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Exhibit F
Extraction Pipeline and Extraction Pipeline Property

Nixth Indian Bend Widi Superiiind Site

PffEUNE ROUTE PESCRIPnOWS
WORTH WOIAW BEND WASH - AREA 7 GROUNDWATER EXTRACTIOH AND TREATMENT SYSTEM 

7EX-3MA;

The extraction pipeline for wen 7EX-3MA exits th« Area 7 6WET5 conifXNaid at tlie south west comer of 
the site. The pipeline travels approximately 290 feet south through an alley that borders the eastern 
boundary of the Scottsdale Stadium partcng lot. The pipeline then turns west into the Scottsdale 
Stadium parkinE lot and continues approximately ID feet where it terminaties at the 7EX-3MA weB head 
located in the 7EX-3MA well vault.

7EX-<MAa7EX-6MA;

The extractnn pipeline for wells 7EX-4MA and 7EX-6MA exits the Area 7 GWETS compound at the south 
west comer of the site. The pipeline travels appmodmately 75 feet east to Miller Road. Thepipeline 
then turns south at Miller Road. The pipeBne follows Miller Road south approximatefy 6 to 8 feet from 
the western curb for approximately 1,100 feet to a tee fittinB. The tee fitting branches due west and 
terminates at the 7EX-4MA well head located within the 7EX-4MA wen vault. The 7EX-4MA well head is 
located on private property approximately 40 feet west of the west of the pipeline.

The 7EX-6MA pipeline continues from the south branch of the tee fittit« that connects to 7EX-4MA. 
From the tee fitting, the 7EX-8MA pipefine continues an approximately 550 feet south to the southwest 
comer of Miller Rd. and Monterey Way. The pipeline tuna west onto Monterey Way approximateiv 6 to 
Sfeetfrom the western curb for an approximate length of 570 feet where it terminates at the 7EX-6MA 
well head located in the 7EX-5MA well vault. Well 7EX-5MA is located in the city right-of-way.

7EX-5MA:

The extraction pipeline for well 7EX-5MA has been abandoned in place along Miller Rd. The abandoned 
section of pipeline travels approximately 790 feet south along Miller Road south approximately 6 to 8 
feet from the western curb. The pipeBne tuna west and continues approxinsately 20 feet where it 
terminates at the 7EX-5MA well head located in the 7EX-SMA weU vault. Wett 7EX-SMA is located on 
private property and will be abandoned in 2016.

7IN-lUA8i7IN-2UA!

The extraction pipeline for well 7IN-1UA and 7IN-2UA exits the Area 7 GWETS compound at the south 
west comer of the site. The pipefine travels approximately 75 feet east to Miller Road. Thepipeline 
then turns north at Miller Road. The pipeline foDows Miller Road north approximateiv 6 to 8 feet from 
the western curb for approximateiv 670 feet and then turns west along I** Street approximately 6 to 8 
feet from the southern curb for approximateiv 275 feet to a tee fitting. The tee fitting branches north 
and terminates at the 7IN-2UA well head located within the 7IN-2UA well vault.

The 7IN-1UA pipeline continues from the west branch of the tee fitting that connects to 7IN-1UA. feom 
the tee fittnig, the 7IN-1UA pipefine continues an approximateiy 110 feet west where it tenninates at 
the 7IN-1UA well head located in the 7IN-1UA well vault. Both wells 7EX-1IN and 7EX-2IN are located in 
the city of right-of-way.
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Exhibit G
Reinjection Wells and Reinjection Wells Property

12/23/15

Richard Kopchynski 
Water Works Engineering, LLC 
7580 North Dobson Roa4 Suite 200 
Scottsdale, Arizona 85256

Mr. Kop>chynski

Pursuant to your request, we gathered sur\'ey information for (5) sites located in the North In
dian Bend Wash—^Area 7, located in Section 26, Township 2 North, Range 4 East The datum 
utilized for this purpose was based upon UPS obsen'ation of the northeast comer, the east quar
ter comer, the southeast comer and the west quarter comer of said Section 26. The State Plane 
Grid coordinates utilized were based on the GDACS survey recorded in Book 734 of Maps, 
Page 10 of the Maricopa County Records. The coordinates shown herein are ground coordinates 
derived by said Grid coordinates. To revert the ground coordinates back to the grid divide the 
ground coordinates by a scale factor of 1.000154552. The elevations shown herein were based 
on the brass cap in h^ bole located at the east quarter comer of said Section 26 having an ele
vation of “1235.015” NAVD88 as published in said GDACS survey. The following is the result 
of our effort__________________________________________________________________

71N-1UA: Southwest comer of Vault, N 906,733.736, H=699.400.726. North Hangc bolt ele
vation = 1242.10, the southerly flange bolt eievation = 1242.06 and the southeasterly flange 
bolt elevation ^ 1241.27.

71N-2UA; Southwest comer of Vault, N=906,734.933, E-699.547.992. The north flange bolt 
elevation = 1240.08, the elevations for the next three flange bolls going south are 1241.13, 
1241.14 & 1240.09.

7EX-3MA; Southwest comer of Vault, N=905,781.298, E-699,481.113. The lop of well eleva
tion is 1238.74.

7EX-4MA: Southwest comer of Vault, N=904,947.561, E-699,778.640. The lop of well deva- 
lion Is 1231.32.

7EX-6MA; Southwest comer of Vault, N-904,415,002, E-699,312.172, The north flange bolt 
elevation = 1232.30, the south flange bolt elevation “ 1232 J2.

,G. LIUS
AND SURVEYrNG SERVICES. INC.

3238 Nurmi 81si Piace 
Scx>rtsDALE, Arizona 85251 Fhooe 480-V70.626S Fm 410-970-6271 

E-mail jBsurvcyv^w>l.cooi
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Exhibit H
Reinjection Pipeline and Reinjection Pipeline Property

Noth Indian 6end\^ Supoiiind aie

PIPBJME ROUTE PESOaPTIONS
NORTH WDtAW BEND WASH -AREA 7 GROUNDWATER EXTRACTIOW AND TREATMEWT SYSTEM 

7«-3MA;

The extractiofi pipeline for well 7EX-3MAentsthe Area 7 GWETS compound at the south west comer of 
the site. The pipel ine travels approxitnately 290 feet south throueh an alley that borders the eastern 
boundary of the Scottsdale Stadium pwlcine lot. The pipeTine then turns west into the Scottsdale 
Stadium paitcine lot and continues approximately 10 feet where it terminates at the 7EX-3MA weO head 
located in the 7EX-3MA well vault.

7EX~fMA>7EX^MAi

The extraction pipelirw for wells 7EX-4MA and 7EX-CMA exits the Area 7 GWETS compound at the south 
west comer of the Site. The pipeline travels approximately 75 feet east to Miller Road. Thepipeiine 
then turns south at Miller Road. The pipeline follows Miller Road south approximately 6 to 8 feet from 
the western curb for approximately 1,100 feet to a tee fittinc. The tee fitting branches due west and 
terminates at the 7EX-4MA well head located within the 7EX-4MA wen vault. The 7EX-4MA well head U 
located on private property approximately 40 feet west of the west of the pipePme.

The 7EX-6MA pipeline continues from the south branch of the tee fittirtg that connects to 7EX-4MA. 
From the tee fitting the 7EX-6MA pipeline continues an approximately 550 feet south to the southwest 
comer of Miller Rd. and Monterey Way. The pipeline turns west onto Monterey Way approximately 6 to 
8 feet from the western curb for an approximate length of 570 feet Mfiere it terminates at the 7EX-6MA 
well head located in the 7EX-6MA well vault. Well 7EX-5MA is located in the city right-of-way.

■7B<-?MA:

The extraction pipeline for well 7EX-5MA has been abandoned in place along Miller Rd. The abandoned 
section of pipeline travels approximately 790 feet south along Miller Road south approximately 6 to 8 
feet from the western curb. The pipeline turns west and continues approximately 20 feet where it 
terminates at the 7EX-5MA well head located in the 7EX-5MA weU vaidt. Well 7EX-5MA is located on 
private property and win be abandoned in 2016.

7IN-lUA«i7W-2UA;

The extraction pipeline for well 7IN-1UA and 7IN-2UA exits the Area 7 GWETS compound at the south 
west comer of the site. The pipeline travels approxiinately 75 feet east to Miller Road. ThepipeTine 
then turns north at Miller Road. The pipeline foBows Miller Road ixMth approximately 6 to 8 feet from 
the western curb for approximately 670 feet and then turns west along 2** Street approxonately 6 to 8 
feet from the southern curb for approximately 275 feet to a tee fitting. The tee fitting branches north 
and termantes at the 7IN-2UA weU head located within the 7IN-2UA well vault.

The Tnn-lUA pipeTme continues from the west branch of the tee fitting that connects to TRf-lUA. From 
the tee fittirtg, the 7IN-1UA pipeine continues an apprcndmotelv 110 feet west where it terminates at 
the 7IN-1UA well head located in the 7IN-1UA weB vault. Both wells 7EX-UN and 7EX-21N are located in 
the city of right-of-way.
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Exhibit I
Site Features Map
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Exhibit J
Additional Encroachment Permit Conditions 
For North Indian Bend Wash Area 7 Work

The City’s approval of the subject Permission to Work in Right-of-Way and Permission for 
Private Improvements in Right-of-Way includes and is expressly subject to the following:

The work to be undertaken under the Permission to Work in Right-of-Way and Permission for 
Private Improvements in Right-of-Way includes remediation “Work” as defined and as set forth 
in Amended Consent Decree, Civil Action No. 91-1835-PHX-FJM (“ACD”). The ACD 
implements the 2001 Record of Decision Amendment (“ROD Amendment)” for the North Indian 
Bend Wash Superfund Site Final Operable Unit. The ROD Amendment is the selected final 
Remedial Action for the NIBW Site. Appendix A to the ACD is the Statement of Work for 
Remedial Design and Remedial Action for the NIBW Superfund Site Final Operable Unit 
(“SOW”).

In the event of a conflict between the terms of the Permission to Work in Right-of-Way and 
Permission for Private Improvements in Right-of-Way and the terms of the ACD, the terms of 
the ACD shall govern and control.

As part of the NIBW Work, Section VII.H of the ACD requires contaminated groundwater 
treatment at the NIBW Area 7 Groundwater Extraction and Treatment System (“GWETS”). The 
Area 7 GWETS is located at 3703 North 75^’’ Street in Scottsdale, Arizona, a City-owned parcel 
of land. The Environmental Protection Agency (“EPA”) has approved [INSERT NAME OF 
NEW SYSTEM COMPONENT], which will [INSERT DESCRIPTION OF FUNCTION IN 
RELATION TO AREA 7 TREATMENT SYSTEM]. The Permission to Work in Right-of-Way 
and Permission for Private Improvements in Right-of-Way are intended to accommodate the 
installation of the new [INSERT NAME OF NEW SYSTEM COMPONENT].

Fees.

Pursuant to Section XVI of the ACD, the City hereby waives any fees which may otherwise be 
recovered in accordance with Scottsdale Revised Code, Chapter 47.

Hazardous Materials.

The NIBW Administrative Record File includes the following 2002 EPA clarification of the 
2001 ROD Amendment:

“The NIBW groundwater extracted to implement the remedy must be managed as 
if it were a RCRA hazardous waste and managed consistent with the ‘Contained- 
In Policy.’”

The SOW requires implementation of Site contingency plans and emergency response plans to 
respond to accidental releases of untreated groundwater from Site treatment facilities and 
associated equipment, including pipelines and extraction wells. Such plans shall provide that 
untreated water released to the environment will be managed as a hazardous waste if 
13940633V6
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characteristically hazardous or if the volume of water poses a risk to human health or the 
environment.

All work related to the installation of [INSERT NAME OF SYSTEM COMPONENT] shall be 
the sole responsibility of the Owner, its agents, employees, and contractors and shall be 
performed in a manner which strictly complies with the SOW and ROD Amendment including, 
but not limited to, groundwater containment, spills, spill response, and notification measures.

Insurance.

Owner must procure and maintain insurance against claims for injury to persons or damage to 
property which may arise from or in connection with the design, construction, operation, and 
maintenance of the well, pipeline, and appurtenances and all other obligations performed by the 
Owner.

MINIMUM SCOPE AND LIMITS OF INSURANCE

A. Commercial General Liability-Occurrence Form

Commercial General Liability: Owner must maintain “occurrence” form 
Commercial General Liability insurance with a limit of $5,000,000 for each 
occurrence, and a $5,000,000 policy General Aggregate. The policy must cover 
liability arising from premises, operations, products completed operations, 
personal injury and advertising injury.

B. Automobile Liability-Any Auto or Owned, Hired and Non-Owned Vehicles
Automobile Liability: Owner must maintain Business Automobile Liability 
insurance with a combined single limit of $1,000,000 per occurrence and in the 
aggregate on owned, hired, and non-owned vehicles assigned to or used by 
Owner.

C. Worker’s Compensation and Employers’ Liability

Worker’s Compensation: Owner must maintain Worker’s Compensation 
insurance to cover obligations imposed by federal and state statutes having 
jurisdiction of Owner’s employees engaged in the performance of the work and 
must also maintain Employers’ Liability insurance of $1,000,000 for each 
accident, $1,000,000 disease for each employee, and $1,000,000 disease policy 
limit.

OTHER INSURANCE REQUIREMENTS

A. Commercial General Liability and Automobile Liability Coverages

1. The Commercial General Liability and Automobile Liability policies are to 
contain blanket endorsements adding the City, its officers, directors, officials, 
and employees as additional insureds with respect to liability arising out of 
activities performed by, or on behalf of Owner.

2. Owner’s insurance must contain broad form contract liability coverage and 
must not exclude liability arising out of explosion, collapse, or underground 
property damage hazards (”XCU”) coverage.

13940633V6
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3. Owner’s commercial general liability insurance must be primary insurance 
with respect to the City, its officers, directors, officials, and employees arising 
from its operations only. Any insurance or self-insurance maintained by the 
City, its officers, directors, officials, and employees must be in excess of the 
coverage provided by Owner and must not contribute to it.

4. Owner’s insurance must apply separately to each insured against whom claim 
is made or suit is brought, except with respect to the limits of the insurer's 
liability.

5. All policies, including Worker’s Compensation, must contain a waiver of 
subrogation against the City, its officers, directors, officials, and employees 
for losses arising from work performed by Owner.

6. All auto insurance policies on owned, hired, and non-owned vehicles used to 
transport any hazardous material, as defined by any local, state, or federal 
authority, which is the subject of or transported in the performance of 
Owner’s work require an MCS endorsement providing $5,000,000 per 
occurrence limits of liability for bodily injury and property damage.

SUBCONTRACTOR’S AND CONSULTANT’S INSURANCE

If any on-site services under this document are subcontracted in any way. Owner shall execute a 
written agreement with its subcontractor or consultant that includes the insurance provisions set 
forth in A. 1 through 6 above and an indemnification clause protecting the City to the same extent 
as set forth in this document and providing the following levels of coverage: Commercial General 
Liability insurance with a limit of $5,000,000 for each occurrence, and a $5,000,000 General 
Aggregate per policy; Automobile Liability insurance with a combined single limit of 
$2,000,000 per occurrence with an MCS 90 endorsement of $5,000,000.

Owner shall be responsible for executing the agreement with its subcontractor or consultant and 
obtaining Certificates of Insurance verifying the insurance requirements.

13940633V6
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Exhibit K
Insurance Requirements

INSURANCE REQUIREMENTS

A. Within three days of execution of this Agreement, MSI will furnish the City a 
certificate of insurance on a standard insurance industry ACORD form. The 
ACORD form must be issued by an insurance broker or agent authorized to 
transact business in the State of Arizona. Insurance companies must maintain an 
A.M. Best rating of not less than B++6 with policies and forms reasonably 
satisfactory to the City.

B. MSI must procure and maintain, during the term of this Agreement, insurance 
against claims for injury to persons or damage to property, which may arise from 
or in connection with the design, construction, operation, and maintenance of the 
water treatment and delivery components and all other obligations (the “Work”) 
performed by MSI, its agents, representatives, and employees under this 
Agreement.

C. The insurance requirements for this Agreement in no way limit the indemnity 
covenants contained in this Agreement.

D. The City in no way warrants that the limits contained in this Agreement are 
sufficient to protect MSI from liabilities that might arise out of the performance of 
the Work by MSI, its agents, representatives, and employees, and MSI is free to 
purchase any additional insurance as may be determined necessary.

MINIMUM SCOPE AND LIMITS OF INSURANCE

MSI will provide coverage and with limits of liability of those stated below.

A. Commercial General Liability-Occurrence Form

Commercial General Liability; For the initial term of this Agreement, MSI must 
maintain “occurrence” form Commercial General Liability insurance with a limit 
of $10,000,000 for each occurrence, and a $10,000,000 General Aggregate. The 
policy must cover liability arising from premises, operations, independent 
contractors, products completed operations, personal injury and advertising 
injury.

B.

13940633V6

Automobile Liability-Any Auto or Owned, Hired and Non-Owned Vehicles

Automobile Liability: MSI must maintain Business Automobile Liability 
insurance with a limit of $5,000,000 each accident on owned, hired, and non- 
owned vehicles assigned to or used by MSI.

Worker’s Compensation and Employers’ Liability

Worker’s Compensation: MSI must maintain Worker’s Compensation insurance 
to cover obligations imposed by federal and state statutes having jurisdiction of 
MSI employees engaged in the performance of the Work and must also maintain
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Employers’ Liability insurance of $1,000,000 for each accident, $1,000,000 
disease for each employee and $1,000,000 disease policy limit.

POLICY DEDUCTIBLES AND/OR SELF-INSURED RETENTIONS

The policies set forth in these requirements may provide coverage which contains 
deductibles or self-insured retention amounts. Such deductibles or self-insured retentions 
shall not be applicable with respect to the policy limits provided to the City of Scottsdale. 
MSI shall be solely responsible for any such deductible or self-insured retention amount.

OTHER INSURANCE REQUIREMENTS

The policies are to contain, or be endorsed by blanket endorsements, the following 
provisions:

A. Commercial General Liability and Automobile Liability Coverages

1. The Commercial General Liability and Automobile Liability policies are to 
contain, or be endorsed by blanket endorsements, the following provisions: 
The City, its officers, directors, officials, and employees are additional 
insureds with respect to liability arising out of activities performed by, or on 
behalf of MSI.

2. MSTs insurance must contain broad form contract liability coverage and must 
not exclude liability arising out of explosion, collapse, or underground 
property damage hazards (”XCU”) coverage.

3. MSTs insurance coverage must be primary insurance with respect to the City, 
its officers, directors, officials, and employees arising from its operations 
only. Any insurance or self-insurance maintained by the City, its officers, 
directors, officials, and employees must be in excess of the coverage provided 
by MSI and must not contribute to it.

4. MSTs insurance must apply separately to each insured against whom claim is 
made or suit is brought, except with respect to the limits of the insurer's 
liability.

5. All policies, including Worker’s Compensation, must contain a waiver of 
subrogation against the City, its officers, directors, officials, and employees 
for losses arising from Work performed by MSI.

SUBCONTRACTOR’S AND CONSULTANT’S INSURANCE

If any on-site services under this Agreement are subcontracted in any way, MSI shall 
execute a written agreement with its Subcontractor or Consultant that includes an 
indemnification clause protecting the City to the same extent as set forth in this Agreement 
and providing the same insurance requirements with the exception that the following levels 
of coverage will apply: Commercial General Liability insurance with a limit of
$5,000,000 for each occurrence, and a $5,000,000 General Aggregate.

MSI shall be responsible for executing the agreement with its Subcontractor or Consultant
13940633V6
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and obtaining Certificates of Insurance verifying the insurance requirements.

NOTICE OF CANCELLATION

Each insurance policy required by the insurance provisions of this Agreement must 
provide the required coverage and must not be cancelled except until after 30 days written 
notice has first been given, by mail, to:

City of Scottsdale 
Water Resources Director 
9379 E. San Salvador 
Scottsdale, Arizona 85258

VERIFICATION OF COVERAGE

A. MSI must furnish the City, Certificates of Insurance (ACORD form) and with 
copies of blanket endorsements effecting coverage as required by this Agreement. 
The certificates and blanket endorsements for each insurance policy are to be 
issued by a person authorized by that insurer to bind coverage on its behalf

B. All certificates are to be received and approved by the City before the Work 
commences. Each insurance policy required by this Agreement must be in effect 
at or before the commencement of the Work and remain in effect for the duration 
of the performance of the Work. Failure to maintain the insurance policies as 
required by this Agreement or to provide evidence of renewal is a material breach 
of this Agreement.

C. All certificates of insurance required by this Agreement must be sent directly to 
the City’s Water Resources Division.

APPROVAL

Any modification or variation from the insurance requirements in this Agreement must be 
approved by the Risk Management Division, whose decision is final. This action will not 
require a formal Agreement amendment, but may be made by administrative action.

OTHER INSURANCE

The City may reasonably require, by written notice to MSI, an increase in the limits or 
types of any insurance to account for inflation, changes in risk, or any other factor that 
the City reasonably determines to affect the prudent amount of insurance to be provided. 
Any adjustment to such limits or types of insurance are subject to the Parties’ mutual 
agreement.
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