
IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF NEW l'vfEXICO 

) 
THE CITY OF ALBUQlJERQUE and ) 
THE BOARD OF COUNTY ) 
CO:MMISSIONERS OF THE COUNTY ) 
OF BERNALll..LO, ) 

) 
Plaintiffs, ) 

) 
v. ) 

) 
SPAR TON TECHNOLOGY, INC., ) 

) 
Defendant. ) __________________________ ) 

Civil Action No. 
CIV 97 0206 LHIJHG 

Consolidated with: 
CIV 97 0208 JCIRLP 
CIV 97 0210 M!DJS 
CIV 97 0981 LH/JHG 

CONSENT DEC~E 

Consent Decree Albuauerque v sui 
"'"·' ~ 

t 

I 
t 
1 
1 
! 
1 



TABLE OF CONTENTS 

I. BACKGROUND 

II. JURISDICTION AND VENUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Ill. DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

IV. PAR TIES BOUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

V. RULlNGS ON PENDlNG MOTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

VI. GENERAL PROVISIONS ................................................ 12 

VII. PERFORMANCE OF THE WORK BY SPARTON ............................ 13 

VITI. CO:MPLETION OF APPLICATION FOR POST CLOSURE CARE PERMIT ....... IS 

IX. ACCESS ...................... · ................ ·. . . . . . . . . . . . . . . . . . . . . . . 17 

X. REVIEW OF SUBMITTALS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 

XI. CERTIFICATE OF COMPLETION ........................................ 28 

XII. FORCE MAJEURE ........ ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 

XITI. DISPUTE RESOLUTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 

XIV. STIPULATED PENALTIES ............................................. 43 

XV. CIV1L PENAL TIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 

XVI. STATE AND MUNICIPAL PARTIES' COSTS .............................. 50 

XVII. STATE CLAIM FOR NATURAL RESOURCE DAMAGES . . . . . . . . . . . . . . . . . . . 51 

XVITI. PAYMENTS ....................................................... 52 

XIX. NOTICE OF PAYMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 

Consent Detree Albuquerque v. Sparton Tethnolo11v. Inc. 
No. CV 97 0206 (O.N.M.) 

-i-



XX. COVENANT NOT TO SUE BY PLAINTIFFS ............................... 58 

XXI. COVENANTS BY SPAR TON; EFFECT OF SETTLEMENT ................... 63 

XXII. PRECLUSION OF CLAIMS AGAINST THE HAZARDOUS SUBSTANCE 
SUPERFUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 

XXIII. WITHDRAWAL OF ADMINISTRATIVE ORDER ......................... 65 

XXIV. FINANCIAL ASSURANCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 

XXV. INDEMNIFICATION OF PLAINTIFFS ................................... 67 

XXVI. ACCESS TO INFORMATION; QUALITY ASSURANCE; AND RECORD 
RETENTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 

XXVII. NOTICES AND SUBMITTALS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 

XXVIII. MODIFICATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 

XXIX. LODGING AND OPPORTUNITY FOR PUBLIC COMMENT ................. 74 

XXX. COSTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 

XXXI. RETENTION OF JURISDICTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 

XXXII. Til\1E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 5 

XXXIII. TERMINATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 

XXXIV. SIGNATORIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 

Consent Decree 

-ii-

Albuquerque v. Sparton T <!Chnolo11v. Inc 
No. CV 97 0206 (O.N.M.) 



I. BACKGROUND 

A. The City of Albuquerque ("Albuquerque") and the Board of County Commissioners of 

the County of Bernalillo (coJJectively "the Municipal Parties") filed Civil Action No. 

CN 97 0206 LH/JHG on February I 9, I 997 specifically alleging claims against Spartan Technology, 

Inc. ("Spartan") under the federal Resource Conservation and Recovery Act ("RCRA") Section 

7002(a)(I)(B), 42 U.S.C. § 6972(a)(I)(B), and federal and New Mexico common Jaw. 

B. The State of New Mexico; the New Mexico Environment Department ("NMED"); and 

the New Mexico Office of the Natural Resources Trustee ("ON~T') (collectively the "State Parties") 

filed Civil Action No. CIV 97 0208 JC/RLP on February 19, I 997 specifically alleging claims against 

Spartan under RCRA Section 7002(a)(I)(B), 42 U.S.C. § 6972(a)(I)(B); New Mexico Hazardous 

Waste Act, NMSA I978, §§ 74-4-I through 74-4-I4 ("HWA"); the New Mexico Water Quality 

Act, NMSA I978, §§ 74-6-I through 74-6-I7 ("WQA"); and federal and New Mexico common 

law. 

C. The United States of America ("United States") on behalf of the Administrator of the 

United States Environmental Protection Agency ("EPA"), filed Civil Action No. CIV 97 02 I 0 MIDJS 

on February I 9, I 997 specifically alleging claims against Spartan under RCRA Section 7003, 42 

U.S.C. § 6973, and Safe Drinking Water Act ("SDWA") Section I43 I, 42 U.S.C. § 300i. 

D. The lawsuits filed by the Municipal Parties, the State Parties, and the United States 

(collectively "Plaintiffs") seek, inter alia, injunctive relief in the form of an order requiring Spartan to 

abate an imminent and substantial endangerment to public health, welfare, and the environment resulting 
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from the contamination of soil and Groundwater at Spanon's Facility located at 9621 Coors Road. 

NW, Albuquerque, Bernallilo County, New Mexico (the "Facility"). In addition, the NMED claims 

civil penalties under the HW A and the WQA. 

E. By Order dated May 16, 1997, Plaintiffs' lawsuits were consolidated under the caption 

ofCitv of Albuquerque, et al. v. Spanon Technologv, Inc., CIV 97 0206 LH/JHG (D.N.M.). 

F. On August 7, 1996, Spanon filed Civil Action No. 3-96CV2229-G in the United 

States District Coun for the Nonhern District of Texas assening various claims, including a claim under 

the Administrative Procedure Act, 5 U.S.C. §§ 551-559,701-706, challenging a June 24, 1996 

decision document that described EPA's proposed cleanup plan for the Facility. By Order dated 

February 27, 1997, the Nonhern District of Texas granted Spanon's unopposed motion for leave to 

file its Amended Complaint. That Complaint challenged, among other things, EPA's September 16, 

1996 Initial Administrative Order, U.S. EPA Docket No. RCRA-VI-001(h)-96-H. The United States 

filed motions to dismiss both Spanon's Complaint and Amended Complaint. By Order dated July 7, 

1997, the Northern District of Texas transferred the case, including the United States' pending motians 

to dismiss, to the District of New Mexico where it was assigned No. CIV 97 0981 LH/JHG. 

G. By Order dated July 31, 1997, Civil Action No. CIV 97 0981 LH/JHG was 

consolidated with the other civil actions under the caption of Citv of Albuquerque et al. v. Sparton 

Technology. Inc., CIV 97 0206 LH/JHG (D.N.M.). 

H. By motion filed February 24, 1998, Spanon sought leave of Court to file its Second 

Amended Complaint. On May 18, 1998, the United States filed a motion to dismiss Spanon's Second 
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Amended Complaint. No rulings have previously been issued on Spartan's motion for leave to file its 

Second Amended Complaint or on the United States' motion to dismiss Spartan's Second Amended 

Complaint. Nor were any rulings issued on the United States· motions to dismiss Spartan's Complaint 

and Amended Complaint. 

I. By motion filed May 11, 1998, Plaintiffs sought leave of the Court to file their First 

Amended Complaints. The United States' First Amended Complaint added (i) a claim for enforcement 

of a final administrative order issued by EPA to Spartan on February 10, 1998 which requires Spartan 

to perform corrective action to clean up soil and Groundwater contamination from the Facility and (ii) a 

claim under RCRA Section 3008(g) and (h), 42 U.S.C. § 6928(g) and (h), for assessment of civil 

penalties for Spartan's violation of that final administrative order. The State and Municipal Parties' 

First Amended Complaint added (i) a claim for enforcement of the EPA final administrative order and 

(ii) a claim under RCRA Sections 3008(g) and 7002(a), 42 U.S. C. §§ 6928(g) and 6972(a), for 

assessment of civil penalties for Spartan's violation of that order. 

J. Spartan denies any liability to Plaintiffs arising out of the transactions or occurrences 

alleged in their Complaints and First Amended Complaints. Neither Spartan's election to enter into this 

Consent Decree nor the terms of this Consent Decree shall be construed as ( 1) an admission of any 

fact by Spartan; (2) an admission of liability or fault on the part of Spartan; or (3) an admission of a 

violation of the law by Spartan. This Consent Decree shall not be used by any Party against any other 

Party in any litigation as an admission or otherwise, except in litigation to enforce the terms of the 

Consent Decree. Except as provided in Paragraphs 1, 2, and 3, Spartan's agreement to this Consent 
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Decree shall not operate as a waiver of any defense to any claim in the complaints or to any crossclaim, 

counterclaim, third party complaint, or other judicial or administrative claim against Spartan with 

respect to the Site. 

K. The United States denies any liability to Spartan arising out of the transactions or 

occurrences alleged in Spartan's Complaint, Amended Complaint, and Second Amended Complaint. 

Neither the United States' election to enter into this Consent Decree nor the terms of this Consent 

Decree shall be construed as (1) an admission of any fact by the United States; (2) an admission of 

liability or fault on the part of the United States; or (3) an admission of a violation of the law by the 

United States. 

L. The Parties, without the necessity of trial or adjudication of any issues of fact or law, 

and without any admission of liability or of any factual or legal allegations (except as provided in Section 

II (Jurisdiction and Venue)), consent to entry of this Consent Decree, which: 

(a) Resolves civil claims specifically alleged in Plaintiffs' Complaints and First 

Amended Complaints; civil claims under RCRA Section 3008(h), 42 U.S. C. § 6928(h), civil 

claims for corrective action or other response measures related to the contamination identified 

as the basis for the February 10, 1998 Final Administrative Order issued under RCR4 

Section 3008(H) of the Resource Conservation and Recovery Act, as amended 42 U.S. C. 

§ 6928(H), U.S. EPA Docket No. RCRA-VI-001(h)-96-H ("the Final Administrative 

Order"); claims for compliance orders and civil judicial actions under RCRA 3008(a), 42 

U.S.C. § 6928(a), for corrective action or other response measures related to the 
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contamination identified as the basis for the Final Administrative Order: and affirmative claims 

under CERCLA for response costs, as defined by CERCLA Section 101(23)-(25), 42 U.S.C 

§ 9601(23)-(25), incurred by the United States in connection with the Site through the Effective 

Date of this Consent Decree; and 

(b) Dismisses with prejudice Sparton's Second Amended Complaint. 

M. The Parties recognize, and the Court by entering this Consent Decree finds, that this 

Consent Decree has been negotiated by the Parties in good faith, that implementation of this Consent 

Decree will expedite the cleanup of the Site and avoid complicated litigation between the Parties, and 

that this Consent Decree is fair, reasonable, and in the public interest. 

NOW, THEREFORE, it is hereby Ordered, Adjudged, and Decreed: 

II. JURISDICTION AND VENUE 

1. This Court has jurisdiction over the subject matter of the lawsuit filed by the Municipal 

and State Parties (CIV 97 0206 and CIV 97 0208) pursuant to 28 U.S.C. §§ 1331 and 1367 and 

RCRA Section 7002(a), 42 U.S.C. § 6972(a). Venue is proper in this judicial district pursuant to 28 

U.S.C. § 1391 and RCRA Section 7002(a), 42 U.S.C. § 6972(a). 

2. This Court has jurisdiction over the subject matter of the lawsuit filed by the United 

States (CIV 97 0210) pursuant to 28 U.S.C. §§ 1331, 1345, and 1355; RCRA Sections 3008 and 

7003, 42 U.S.C. §§ 6928 and 6973; and SDWA Section 1431, 42 U.S.C. § 300i. Venue is proper 

in this judicial district pursuant to RCRA Sections 3008 and 7003, 42 U.S.C. §§ 6928 and 6973; 

SDWA Section 1431, 42 U.S.C. § 300i; and 28 U.S.C. §§ 1331 and 1345. 
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3. Only for the purposes of entry and enforcement of this Consent Decree, Spanon 

waives all objections and defenses that it may have to jurisdiction of the Coun or to venue in this 

District. Spanon shall not challenge the provisions of this Consent Decree or this Court's jurisdiction to 

enter and enforce this Consent Decree. 

Ill. DEFINITIONS 

4. Unless otherwise expressly provided herein, terms used in this Consent Decree which 

are defined in RCRA, SDW A, or CERCLA shall have the meaning assigned to them in those statutes. 

Whenever terms listed below are used in this Consent Decree the following definitions apply: 

"Attached Work Plans" means the following documents attached to this Decree: Ground 
Water Monitoring Program Plan (Attachment A); Public Involvement Plan (Attachment B); 
Work Plan for the Off-Site Containment System (Attachment C); Work Plan for the 
Assessment of Aquifer Restoration (Attachment D); Vadose Zone Investigation and 
Implementation Workplan (Attachment E); Work Plan for the Installation of a Source 
Containment System (Attachment F). The terms "work plan" and ''workplan" mean any plan, 
work plan, proposal, submittal, report, or other item (other than the Attached Work Plans) 
which specifies activities that are proposed or. required to be performed under this Consent 
Decree and/or a schedule for performing those activities. 

"Background Contaminant Level" means the concentration of a contaminant in the 
Groundwater at the Site which originates from undisturbed natural sources or from contaminant 
sources other than those that can be attributed to Spartan. Spartan shall have the burden of 
proof to demonstrate the Background Contaminant Level for a panicular contaminant. 

"CERCLA" means the Comprehensive Environmental Response, Compensation, and Liability 
Act, 42 U.S.C. §§ 9601-9675. 

"Consent Decree" means this Decree; all Attachments to this Decree, including Attached Work 
Plans; and all items approved by EPA and NMED pursuant to Section X (Review of 
Submittals). In the event of conflict between this Decree and any Attachment, this Decree shall 
control. 

Consent Deer ee Albuyueroue v. Sparton T echnolo!!V. Inc. 

Page 6 of 85 
No. CV 97 0206 (DS :-...1) 



"Day" means a calendar day where the period of time allowed is eleven ( 11) days or more 
"Day" means a day other than a Saturday, Sunday or Federal Hoiiday where the period of time 
allowed is less than eleven (II) days. The computation of any period of time under this 
Consent Decree shall be done in accordance with Paragraph 111. 

"Effective Date of this Consent Decree" means the date specified in Paragraph 17. 

"Effective Date of this Work Plan" means the same date as the effective date of this Consent 
Decree. 

"EPA" means the United States Environmental Protection Agency. 

"Facility" means the land and improvements including all buildings and other improvements 
currently owned by Spartan and located at 9621 Coors Road, NW, Albuquerque, Bernallilo 
County, New Mexico. 

"Groundwater" means subsurface water that fills available openings in rock or soil materials 
such that they may be considered water saturated under hydrostatic pressure. 

"HW A means the New Mexico Hazardous Waste Act, NMSA 1978, §§ 74-4-1 through 74-
4-14 (Repl. Pamp. 1993). 

"Municipal Parties" means the City of Albuquerque, New Mexico and the Board of County 
Commissioners of the County of Bernalillo, New Mexico. 

"NMED" means the New Mexico Environment Department on behalf of the State of New 
Mexico and any predecessor and successor agencies. 

ONRT means the New Mexico Office of the Natural Resources Trustee and any predecessor 
and successor agencies. 

"Paragraph" means a portion of this Consent Decree identified by an Arabic numeral or upper 
case letter. 

"Parties" or "Party" means the Municipal Parties, the State Parties, the United States, and 
Sparton. 
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"Performance Standards" means the following: 

a. With respect to Groundwater at the Site, the pertormance standard shall be to 
achieve and maintain contaminant levels in the Groundwater at or below the more stringent of 
either the applicable federal drinking water standards (Maximum Contaminant Levels 
("MCLs") established under the SDW A) or the applicable state ground water standards 
(maximum allowable concentrations in ground water set by the New Mexico Water Quality 
Control Commission). If it is determined through the appropriate laws or regulations that such 
Performance Standard is technically impracticable or technically infeasible or EPA and/or the 
appropriate State entity approve a request by Spartan for alternate standards for a particular 
contaminant through a process authorized by federal or state regulations in effect at the relevant 
time, then Spartan may propose under this Consent Decree an alternate Pertormance Standard 
to EPA and N1v1ED for review and approval. No submission by Spartan proposing an 
alternate Performance Standard under the previous sentence will be approved by EPA or 
Nl'vf.ED unless Spartan demonstrates that such alternate cleanup standard is justified based 
upon all relevant data including information obtained during the operation of the off-site 
containment and the on-site source containment systems and that Spartan has complied with all 
necessary regulatory requirements and obtained all required approvals for the alternate cleanup 
standard; and 

b. With respect to the Vadose Zone, the performance standard shall be to achieve 
a concentration of each volatile organic compound in the Vadose Zone that is less than 1 0 pans 
per million volume ("ppmv"). 

"Plaintiffs" means the Municipal Parties, the State Parties, and the United States. 

"RCRA" means the Resource Conservation and Recovery Act, 42 U.S.C. §§ 6901-6992k. 

"SDWA" means the Safe Drinking Water Act, 42 U.S.C. §§ 300f-300j-26. 

"Section" means a portion of this Consent Decree identified by an uppercase Roman numeral. 

"Spartan" means Spartan Technology, Inc., a corporation organized under the laws of the State 
of New Mexico, that conducts business in the State ofNew .1\'lexico, that is headquartered at 
4901 Rockaway Boulevard, NE, Rio Rancho, New Mexico 87124. 

"Site" means the land (including the subsurface and Groundwater) consisting of an area 
including (a) the Facility, (b) the land (including the subsurface and Groundwater) in the general 
vicinity ofthe Facility where any hazardous wastes, as defined in RCR.A. Section 1004,42 
U.S. C. § 6903(5), or hazardous constituents, as defined in 40 C.F.R. § 260.10 and Pan 261, 
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App. Vlll originating from the Facility have come to be located and (c) any other land 
(including the subsurface and Groundwater) or improvements in the general vicinity of the 
Facility where Work is conducted including, but not limited to, land where structures and 
equipment used to extract, treat, and dispose of extracted Groundwater are installed. The 
currently documented boundaries of this area are depicted generally on the map attached as 
Attachment G. 

"State of New Mexico" means the Office of the Attorney General on behalf of the State of 
New Mexico. 

"State Parties" means the State of New Mexico; the New Mexico Environment Department; 
and the New Mexico Office of the Natural Resources Trustee. 

"United States" means the United States of America, including its departments. agencies. and 
instrumentalities. 

"Vadose Zone" means that portion of the Site below the ground surface and above the water 
table which consists of a porous medium within which the capillary pressure is less than 
atmospheric and the moisture content is less than saturation. 

"WQA" means the New Mexico Water Quality Act, NMSA 1978, §§ 74-6-1 through 74-6-
17 (Rep!. Pamp. 1993). 

"Work" means all activities that Sparton is required to perform under this Consent Decree, 
except those required by Section XV (Civil Penalties) and Section XXVI (Access to 
Information; Quality Assurance; and Record Retention). 

IV. PARTIES BOUND 

5. . This Consent Decree shall apply to and be binding upon Plaintiffs and upon Sparton 

and its successors and assigns. If necessary to enforce compliance with the requirements of this 

Consent Decree, Plaintiffs may move the Court for an order requiring action by Spanon's officers, 

agents, servants, employees, attorneys, successors, assigns and upon those persons in active concert or 

participation with such persons who receive actual notice of this Consent Decree by personal service or 

otherwise. 
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6. No change in ownership or corporate status of Spanon, including, but not limited to. 

any lease or transfer of assets or real or personal property shall alter Spanon's obligation to comply 

with the requirements of this Consent Decree or Spartan's liability for compliance by any successor or 

assign of Spanon in the event such successor or assign fails to perform obligations required by the 

Consent Decree. For such period of time as this Consent Decree is in force, any deed. title. or other 

instrument of conveyance utilized by Spanon with respect to the Facility shall contain a notice that the 

Facility is the subject of a Consent Decree in United States District Court for the District of New 

Mexico in the case of Albuquerque. et al. v. Spanon Technolm!v. Inc., No. CIV 97 0206 (D.N.M.). 

7. Spanon sha11 notify EPA and m1ED in the manner specified in 40 C.F.R. 

§ 270.72(a)(4) (1999) prior to a change in the operational control or ownership status of any portion of 

the Facility including, but not limited to, the conveyance oftitle, easement, leasehold or other interest. 

This notice shall also include a description of both the current and expected future activities (to the 

extent known by Spartan) on that ponion of the Facility to be conveyed, leased, or otherwise alienated. 

Spanon shall also provide a copy of this Consent Decree to the grantee prior to any such conveyance. 

8. Spanon shall provide a copy of this Consent Decree to its designated Project 

Coordinator and shall provide a copy of this Decree and all attachments which are applicable to each 

contractor hired by Spanon to perform or monitor any of the Work required by this Consent Decree, 

and shall do so within ten ( 1 0) days after the date of entry of this Consent Decree or, for Work 

commenced after such date, at least ten ( 1 0) days prior to the commencement of such Work. Sparton 

or its contractors shall provide written notice of this Consent Decree to each other person representing 
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Spanon with respect to the Work, including. but not limited to, each subcontractor, and shall do so 

within ten ( 1 0) days after the date of entry of this Consent Decree or, for persons hired after such date. 

at least ten (1 0) days prior to commencement of Work by such person. Spanon shall condition all 

contracts entered into hereunder upon performance of the Work in conformity with the terms of this 

Consent Decree. 

9. Notwithstanding any retention of contractors, subcontractors, or agents to perform or 

monitor any Work required under this Consent Decree, Sparton shall be responsible for ensuring that 

all Work is performed in accordance with the requirements of this Consent Decree. In any action to 

enforce this Consent Decree or obtain stipulated penalties hereunder, Spanon shall not assen as a 

defense the failure of its employees, servants, agents, contractors, or subcontractors to take actions 

necessary to comply with this Consent Decree, unless Spanon establishes that such failure resulted 

from a "force majeure" event as defined in Section XII (Force Majeure). 

V. RULINGS ON PENDING MOTIONS 

10. Spanon's Unopposed Motion for Leave to File its Second Amended Complaint, filed 

on February 24, 1998, is granted and the Second Amended Complaint is hereby deemed filed as of the 

Effective Date of this Consent Decree. 

11. The United States' Motion to Dismiss Spanon's Second Amended Complaint, filed 

May 18, 1998, is hereby granted, and Spanon' s Second Amended Complaint is dismissed with 

prejudice. 
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12. Plaintiffs' Joint Opposed Motion for Leave to Amend Complaints fil-ed on May II, 

1998 is hereby granted. The First Amended Complaints are accordingly deemed to be filed as of the 

date this Consent Decree is lodged. 

VI. GENERAL PROVISIONS 

I 3. Compliance with Applicable Laws: All activities undertaken by Spartan pursuant to 

this Consent Decree shall be performed in accordance with the requirements of all applicable federal, 

state, and local laws, regulations, and permits including. without limitation, federal, state, and local laws 

and regulations governing land use, natural resources, and the generation, management, treatment, 

storage, transport, and disposal of hazardous waste; the terms and conditions of all permits issued to 

Spartan; and all applicable Occupational Safety and Health Act and Department of Transportation 

regulations. 

14. Permits: Where any portion of the Work requires a federal, state, or local permit or 

approval, Spartan shall be responsible for obtaining the required permit or approval. Where such a 

permit or approval is required, Spartan shall submit timely and complete applications, shall take all 

other actions required by law to obtain such permits or approvals, and shall use best efforts to take all 

other actions necessary to obtain all such permits or approvals. Where any portion of the Work 

requires a federal, state, or local permit, license, or approval, the Parties shall cooperate with one 

another in applying for and obtaining any such permit, license, or approval to the maximum extent 

practicable and only if consistent with the requirements of applicable law. 
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15 Health and Safetv Plan: For all field activities to be perfonned under this Consent 

Decree, Spartan shall submit to EPA and NNIED a Health and Safety Plan, which confonns to the 

applicable Occupational Safety and Health Administration, EPA, and N1v1ED requirements including, 

but not limited to, 29 C.F .R. § 1910.120. EPA shall review the Health and Safety Plan but will not 

approve it; NNIED wili review and approve the Health and Safety Plan under Section X (Review of 

Submittals). Unless otherwise provided in the Attached Workplans, the Health and Safety Plan shall be 

submitted within ninety (90) days after the Effective Date of this Consent Decree. Within thirty (30) 

days after any item submitted for review and approval under Section X (Review of Submittals) is 

approved by EPA or NMED, Spartan shall update the Health and Safety Plan to cover any and all 

additional field work to be perfonned under the newly approved item. 

16. This Consent Decree is not, and shall not be construed to be, a permit issued pursuant 

to any federal, state, or local law or regulation. 

17. This Consent Decree shall be effective on the date upon which this Consent Decree.is 

entered by the Court, except as otherwise provided herein. 

VII. PERFORMANCE OF THE WORK BY SPARTON 

18. Spartan shall implement all requirements of this Consent Decree, including all Work 

and other requirements of the Attached Work Plans, in accordance with the applicable schedules and 

shall achieve the Performance Standards. 

19. No later than ten (1 0) days after entry of this Consent Decree, Spartan shall designate 

a Project Coordinator and provide written notification as provided in Section XXVII (Notices and 
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Submittals) to EPA and N1vfED of the name. address. and telephone number of its designated Project 

Coordinator. If Spartan wishes to change its Project Coordinator, Spartan shall provide written 

notification to EPA and NMED of the name, address, and telephone number of its replacement Project 

Coordinator at least five (5) working days before the change Within ten (I 0) working days after EPA 

and NMED receive notice that Spartan has designated a Project Coordinator or a replacement Project 

Coordinator, EPA and NMED may notify Spartan in writing that they disapprove the Project 

Coordinator. EPA and 1\TJviED may only disapprove the Project Coordinator selected by Spartan if 

they find that the selected Project Coordinator has insufficient technical expertise to adequately oversee 

the performance of the Work or the selected Project Coordinator is otherwise unfit to oversee the 

Work due to debarment, fraudulent conduct, history of noncompliance with environmental laws, or 

other similar reasons. Spartan's Project Coordinator shall not be an attorney for Spartan, Spartan 

Corporation, or any subsidiary of Spartan Corporation. The Project Coordinator may assign other 

representatives, including other consultants or contractors, to serve as a Site representative for 

oversight of performance of daily operations during theW ork. 

20. Beginning on the Effective Date of this Consent Decree, Spartan shall provide written 

progress reports to EPA and NMED. The progress report shall, at a minimum: 

Consent Decree 

a. Describe all tasks and other Work pursuant to this Consent Decree which 
Spartan completed during the period since the last progress report was 
prepared; 

b. Describe all tasks and other Work pursuant to this Consent Decree which 
Spartan plans to undertake before the next scheduled progress report; and 
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c. Identify any problems encountered or anticipated, including, but not limited to. 
failure to complete Consent Decree requirements. 

Progress reports shall be submitted by the tenth day of each month during the implementation of the 

Work required by this Consent Decree. Spanon may submit a written request to change the frequency 

of progress reports to EPA and Nlv1ED for review and approval pursuant to Section X (Review of 

Submittals). Progress reports may be submitted to the EPA and NNfED Project Coordinators by 

e-mail; if the progress report is submitted by e-mail, Spartan shall also send a copy of the report to 

EPA and NMED by first class U.S. mail. 

21. Spartan acknowledges and agrees that nothing in this Consent Decree constitutes a 

warranty or representation of any kind by Plaintiffs that compliance with the requirements set forth in 

the Attached Work Plans will achieve the Performance Standards. Compliance with the requirements 

of the Attached Work Plans by Spartan shall not foreclose Plaintiffs from seeking compliance with all 

terms and conditions of this Consent Decree, including, but not limited to, the applicable Performance 

Standards. 

VIll. COMPLETION OF APPLICATION FOR POST CLOSURE CARE PE~'iJT 

22. (a) Currently pending before NMED is an incomplete RCR.A. Post Closure Care 

Permit Application filed by Spartan on February 15, 1995. Attached to this Consent Decree 

as Attachment H is a list of outstanding deficiencies in Spartan's Post Closure Care Permit 

Application. Spartan shall submit to NMED within six ( 6) months of the Effective Date of this 

Consent Decree additional information to address the defici-encies identified in Attachment H 

under the title "Outstanding Items Required to be Submitted" and numbered one through 

Consent Decree 
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eleven. At the request of Spanon and for good cause shown, N1v1ED may, in its sole 

discretion, grant an extension of the six month deadline for such submittal. Upon receipt of the 

information requested in Attachment H, l\11viED will process Sparton's application in 

accordance with the procedures and standards set forth in the applicable laws and regulations 

including 20 NMAC 4.1 and 4.2. 

(b) Except as otherwise provided in Subparagraph (c), corrective action related to 

the Vadose Zone, Groundwater, and soil below the water table at the Site that might otherwise 

be part of a Post Closure Care Permit, including items listed in Attachment H under the title 

"Previous Outstanding Items in the Post-Closure Application Satisfied by the Proposed 

Workplans" and numbered one through eight, are incorporated into this Consent Decree and 

will not be included in the Post Closure Care Permit. 

(c) All other requirements and conditions of the Post Closure Care Permit, 

including requirements and conditions related to: 

Consent Decree 

(i) The items listed in Attachment H listed under the title "Outstanding 

Items Required to be Submitted" and numbered one through eleven and 

(ii) Corrective action related to the Site, if any, that may be required after 

the termination of this Consent Decree, including, but not limited to, monitoring for three 

years after the Performance Standards are achieved as set forth in the applicable 

regulations and corrective action to address contamination identified by such 

monitoring, 
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are not addressed by this Consent Decree and shall not be enforced by m1ED pursuant to this 

Consent Decree, but shall be enforced under applicable laws and regulations. 

(d) m'IED and Spartan agree to cooperate with each other to ensure that the 

RCRA Post Closure Care Permit issued to Spartan will not duplicate or be inconsistent with 

this Consent Decree. Any dispute between Spartan and m'IED regarding the Post Closure 

Care Permit shall be resolved in accordance with 20 NMAC 4.1 and 4.2. 

LX. ACCESS 

23. Spartan agrees to provide EPA, m'IED, and/or their representatives, including 

contractors, access at all reasonable times to enter and move about all property at the Facility and all 

areas at the Site under Spartan's control, with due regard for safety of personnel and property, for any 

purpose relating to the implementation, monitoring, or enforcement of this Consent Decree, including, 

without limitation: interviewing Spartan's Project Coordinator, his/her designated representative(s) or 

personnel involved in field work at the Site; inspecting records, operating logs and contracts related to 

the implementation, monitoring or enforcement of this Consent Decree; reviewing progress of Spartan 

in carrying out terms of this Consent Decree; conducting such sampling and tests as EPA, m'IED, 

and/or their representatives deem appropriate for implementation, monitoring or enforcement of this 

Consent Decree; using a camera, sound recording, or other documentary type equipment; and verifying 

the reports and data that Spartan submits to EPA and N'"MED. Spartan shall permit such persons to 

inspect and copy all records, files, photographs, computer records and other writings, including all 

sampling and monitoring data, required to implement, monitor, or enforce this Consent Decree. 

Consent Decree 
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Spartan or its representatives may accompany EPA NMED, and/or their representatives throughout 

their presence at the Facility, but may not in any way delay or impede investigative activities authorized 

under this Section. Upon request at the time of sampling, Spartan may obtain splits of any Site-related 

samples taken by EPA, Nrv!ED, and/or their representatives and upon request shall be provided with 

copies of the results of analyses or tests made on such samples. Spartan shall also make available to 

EPA and/or Nrv!ED for purposes of investigation, information gathering, or testimony, its employees, 

agents, or representatives with knowledge of relevant facts concerning the performance of the Work. 

24. In the event Spartan believes that information, data, or other material accessible to 

EPA, NMED, and/or their representatives under this Consent Decree, including information, data. or 

other material accessible under Paragraph 23, is privileged or is entitled to protection as confidential 

information under Federal Rule of Civil Procedure 26(c)(7), Spartan shall proceed as follows: 

(a) If Spartan believes that information, data, or other material is privileged under a 

privilege which it is entitled to assert under Federal Rule of Evidence 501, Spartan may claim 

that privilege as provided in this Subparagraph. If Spartan asserts such a privilege in lieu of 

providing documents, within ten (I 0) days after the request, it shall provide to the requesting 

Party the following information for each item as to which a privilege is claimed: 

Consent Decree 

(i) A description of the information, data, or other material which contains 

sufficient information to allow the requesting Party and the Court to determine whether 

the claimed privilege applies; if the material at issue is a document, Spartan shall, at a 

minimum, provide the following information: (I) the title of the document; (2) the date 
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of the document; (3) the name and title of the author of the document; (4) the name and 

title of each address and recipient; and (5) a description of the contents of the 

document; and 

(ii) A statement of the specific privilege(s) claimed and the basis for the 

claim. 

If Spartan fails to timely provide the information required by this Subparagraph, it automatically 

waives any claim of privilege with respect to the specific information, data, or other material for 

which the description is untimely and/or incomplete. If the requesting Party objects to 

Spartan's claim that the information, data, or other material is privileged, it may file a motion to 

compel access to the material. 

(b) If Spartan claims that such information, data, or other material is entitled to 

protection as confidential information under Federal Rule of Civil Procedure 26(c)(7). it shall 

designate the information, data, or other material as "Confidential Information'' as provided in 

the Agreed Order Regarding Confidential Information Produced or Obtained in these 

Proceedings, entered June 15, 1998 in this case. The provisions of that Order shall apply to 

Spartan's claim. 

(c) If Spartan inadvertently discloses information, data, or other material which is 

privileged within the meaning of Subparagraph (a) above or entitled to protection as 

Confidential Information as provided in Subparagraph (b) above, such disclosure shall be 

treated in accordance with applicable principles of federal law. 
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In no case shall Spartan claim that documents, reports, or other information created or generated 

pursuant to the requirements of this Consent Decree or data, including, but not limited to. all sampling, 

analytical, monitoring, hydrogeologic, scientific, chemical, or engineering data, or any other documents 

or information evidencing conditions at or around the Site are privileged or entitled to protection as 

confidential information under Federal Rule of Civil Procedure 26(c)(7). 

25. To the extent that Work required by this Consent Decree must be done on property 

which Spartan does not currently own or control or have access to, Spartan shall use best efforts, 

including the payment of reasonable sums of money in consideration of access, to obtain site access 

agreements from the owner(s) of such property for (a) itself and its contractors and (b) EPA, Nrv1ED, 

and/or their authorized representatives and contractors. Spartan shall seek to obtain such access 

agreements as expeditiously as practicable in order to prevent any delays in Work required under this 

Consent Decree. lfwithin thirty (30) days after Spartan's initial request for access to such property, 

Spartan cannot, despite its best efforts, secure access to property where Work is required under this 

Consent Decree, Spartan shall within five (5) days thereafter again request access in a certified letter, 

return receipt requested, to the property owner. If an agreement for access to such property is not 

obtained within sixty (60) days after Spartan's initial request for access, Spartan shall notify EPA and 

NMED in writing. This notification shall include a summary of the steps Spartan has taken in attempting 

to obtain access and shall request Plaintiffs' assistance in obtaining the required access. Plaintiffs may, 

as they deem appropriate, assist Spartan in obtaining access. If Plaintiffs obtain access for Spartan, 

Spartan shall undertake the Work required under this Consent Decree on such property. If Plaintiffs 
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do not obtain access, EPA or NNIED shall so notify Spanon in writing. No less than thirty (30) days 

after receiving such notice, Spartan shall submit to EPA and NNIED an alternate work plan or 

proposed modification to the applicable work plan which accounts for the inaccessibility of the subject 

property. Regardless of whether access is obtained, if one or more Plaintiffs assist Spartan in its efforts 

to obtain access, Spartan shall reimburse Plaintiffs for all reasonable costs, direct ·or indirect. incurred 

by Plaintiffs in their efforts to obtain such access. Such costs include, but are not limited to. the cost of 

attorney time and the amount of monetary consideration or just compensation paid. 

26. Nothing in this Section limits or otherwise affects Plaintiffs' rights of access and entry 

pursuant to any applicable law including, but not limited to, RCR..A. Section 3007, 42 U.S.C. § 6927; 

CERCLA Section 104(e), 42 U.S.C. § 9604(e); HWA, NMSA 1978, § 74-4-4.3; WQA, NMSA 

1978, § 74-6-9(E); and applicable municipal authority. 

X. REVIEW OF SUBMJTT ALS 

27. EPA and NNIED shall review items (including, but not limited to, work plans and 

reports) submitted by Spartan for review and approval pursuant to this Consent Decree. After review 

of any item which is required to be submitted for approval pursuant to this Consent Decree, EPA and 

NMED shall: (a) approve the item, in whole or in part; (b) approve the item subject to conditions 

specified in the approval notice; (c) modify the item to cure the deficiencies; (d)-disapprove the item, in 

whole or in part, directing that Spartan modify it; or (e) any combination of the above. EPA and 

NMED shall notify Spartan in writing of their decisions regarding each item submitted for review, and if 
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EPA or NMED disapproves the item in whole or in pan, the notice shall specify those ponions of the 

item that have been disapproved and the reasons for such disapproval. 

28 In the <:ase of an item which has been approved by EPA or NMED, Spanon shall 

proceed to take all actions required by the item as approved. 

29. In the case of an item that has been approved subject to specified conditions or that has 

been modified and approved by EPA or Nlv1ED, Spanon shall commence implementation of the Work 

required by the item in accordance with the approved schedule by the day specified below 

a. Thiny (30) days after receipt of notice of the decision by EPA or NMED if 

EPA and NMED issue their decisions on the same day; or 

b. Ninety (90) days after receipt of notice of the decision by EPA or NMED that 

is issued first in time or thiny (30) days after receipt of the decision by EPA or NMED that is 

issued second in time, whichever is Jess, if EPA and NMED do not issue their decisions on the 

same day. 

Spanon may also invoke the dispute resolution procedures set forth in Section XIII (Dispute 

Resolution) with respect to EPA's or NMED's decision. Regardless of whether Spartan invokes such 

dispute resolution procedures, if Spanon fails to timely commence implementation of the Work required 

by the item approved subject to specified conditions or modified and approved, Spartan shall be liable 

for any stipulated penalties demanded under Section A.'IV (Stipulated Penalties). 

30. a. In the case of an item which has been disapproved, in whole or in pan, by 
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EPA or NMED, Sparton shalL within forty-five ( 45) days of receipt of the notice of 

disapproval, correct the deficiencies and resubmit the item for approval. Sparton may also 

invoke the dispute resolution procedures set forth in Section XID (Dispute Resolution) with 

respect to a notice of disapproval. Regardless of whether Sparton invokes such dispute 

resolution procedures, if it fails to timely correct the deficiencies specified in the notice of 

disapproval and resubmit the item, (i) Sparton shall be liable for any stipulated penalties 

demanded under Section XIV (Stipulated Penalties) and (ii) EPA and NMED may modify and 

approve the item. An item that is resubmitted with the same deficiencies which were identified 

in the notice of disapproval or with substantially similar deficiencies shall be deemed to have 

never been submitted for purposes of calculating stipulated penalties. 

b. Notwithstanding the receipt of a notice of disapproval pursuant to 

Paragraph 27, Sparton shall proceed, if so directed by EPA and NMED in the notice, to take 

any action required by any non-deficient portion of the item. 

c. In the event that a resubmitted item, or portion thereof, is disapproved by EPA 

or NMED, EPA and/or NMED may again require Sparton to correct the deficiencies, in 

accordance with the procedure set forth in this Paragraph. EPA and/or NMED may also 

approve the item subject to conditions specified in the approval notice or modify and approve 

the item as set forth in Paragraph 27 above. In the event that EPA and/or Nl\1ED approve the 

item subject to specified conditions or modify and approve the item, Sparton shall commence 

implementation of the Work required by the item in accordance with the schedule set forth in 
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the item as approved within thirty (30) days of receipt of notice ofEPA's or NrvfED·s decision 

Spartan may also invoke the dispute resolution procedures set forth in Section XIII (Dispute 

Resolution) with respect to a decision by EPA or NrvfED pursuant to this Subparagraph. 

Regardless of whether Spartan invokes such dispute resolution procedures, if Spartan fails to 

timely re-submit the item or to implement the Work required by the item as approved. Spartan 

shall be liable for any stipulated penalties demanded under Section A.'1V (Stipulated Penalties) 

31. All items required to be submitted to EPA and NMED for review and approval under 

this Consent Decree shall, upon approval, approval subject to specified conditions, or modification and 

approval by EPA or NrvfED, be enforceable under this Consent Decree. In the event EPA or NrvfED 

approves; approves subject to specified conditions; or modifies and approves a portion of an item 

required to be submitted to EPA and NrvfED under this Consent Decree, the approved or modified 

portion shall be enforceable under this Consent Decree. 

If Spartan determines that a difference in the decisions by EPA and NrvfED regarding 

an item submitted for review under this Consent Decree will impose inconsistent obligations upon it, 

Spartan may invoke the procedures set forth in Section XIII (Dispute Resolution). If, after the 

conclusion of the nonjudicial phase of the dispute resolution process, Spartan still maintains that the 

decisions by EPA and NrvfED impose inconsistent obligations upon it, Spartan may move the Court to 

stay performance of the obligations which Spartan maintains are inconsistent until the matter is fully 

resolved pursuant to the procedures set forth in Section XIII (Dispute Resolution). 
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33. The provisions of this Paragraph shall only apply to an item submitted by Spanon for 

approval under Section X (Review of Submittals) which addresses the subject of whether additional 

remedial systems should be utilized to achieve the Performance Standard for Groundwater. If at the 

time such an item is submitted by Sparton there is pending before EPA and/or NiviED (a) a request for 

a determination that attaining a Performance Standard for a particular contaminant in Groundwater is 

technically impracticable or technically infeasible, or (b) a request that EPA and/or NMED approve 

alternate standards for a particular contaminant through a process authorized by federal or state 

regulations in effect at the relevant time, then neither EPA nor NJ-.1ED shall issue a decision under 

Section X (Review of Submittals) on that portion of the item affected by the pending request until such 

time as EPA and/or "N1v1ED, as applicable, issues an administrative decision on the request pending 

before it Notwithstanding any other provision of this Paragraph, EPA or m1ED may issue a decision 

on an item submitted by Sparton for approval under Section X (Review of Submittals) which addresses 

the subject of whether additional remedial systems should be utilized to achieve the Performance 

Standard for Groundwater prior to making an administrative decision on any pending request by 

Sparton described in the second sentence of this Paragraph, provided that such decision by EPA and 

NiviED assumes that such request will be granted. Any decision by EPA or NMED pursuant to the 

previous sentence shall be reviewed by the appropriate agency(ies) after an administrative decision is 

issued. For purposes of this Paragraph, the term "additional remedial systems" shall mean systems for 

remediating Groundwater contamination other than the systems installed pursuant to the "Work Plan for 

the Installation of a Source Containment System" (Attachment F to this Decree) and the "Work Plan 
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for the Off-Site Containment System" (Anachment C to this Decree). The term "additional remedial 

systems" shall not include modifications to the operation of systems for remediating Groundwater 

contamination to be installed pursuant to the Anached Workplans and/or which have already been 

installed at the time the dispute is initiated. 

34. Documents, including work plans, reports, approvals, disapprovals, and other 

correspondence to be submined for review and approval pursuant to this Consent Decree shall be sent 

to the following addresses, or any other address that Spartan, EPA, and NlvfED hereafter agree upon 

in writing: 

sent to: 

below: 

Consent Decree 

(a) Three (3) copies of each document to be submined to EPA should be 

United States Environmental Protection Agency- Region \11 
Technical Section (6EN-HX) 
Compliance Assurance and Enforcement Division 
1445 Ross Avenue 
Dallas, Texas 75202 
Ann: Spanon Technology, Inc. Project Coordinator 

(b) One copy of each document shall be sent to each of the locations listed 

Director 
Water and Waste Management Division 
New Mexico Environment Department 
P.O. Box 26119 or 1190 St. Francis Drive, 4th Floor 
Santa Fe, NM 87502-6110 Santa Fe, NM 87503 
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to: 

Chief 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
P.O. Box 26119 or 1190 St. Francis Drive, 4th Floor 
Santa Fe, NM 87502-6110 Santa Fe, N1'.187503 

Chief 
Groundwater Bureau 
New Mexico Environment Department 
P. 0. Box 26119 or 1190 St. Fran cis Drive, 4th Floor 
Santa Fe, NM 87502-6110 Santa Fe, N?vl 87503 

(c) One copy of each document to be submitted to Spartan should be sent 

Secretary 
Spartan Technology, Inc. 
2400 E. Ganson St. 
Jackson, Michigan 49202 

Tony Hurst, P .E. 
General Civil Engineering Resource 
153 Camino de Sabinal-P.O. Box 220 
Bosque, New Mexico 87006 

35. All documents submitted by Sparton to EPA and NMED for review and approval 

under this Consent Decree shall be signed by a responsible agent of the Facility as defined in 40 C.F.R. 

§ 270.11 (a)(l) (1999), or his or her duly authorized representative, and shall indude the following 

certification statement: 

I certify under penalty of law that this document and all attachments were prepared 
under my direction and supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted. Based upon 
my inquiry of either the person or persons who manage the system and/or the person or 
persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, true, accurate, and complete. I further certify, 
to the best of my knowledge and helief, that this document is consistent with the 
applicable requirements of the Consent Decree entered among the New Mexico 
Environment Department, the U.S. Environmental Protection Agency, Spartan 
Technology, Inc., and others in connection with Civil Action No. CJV 97 0206 
LH/lliG, United States District Court for the District of New Mexico. I am aware that 
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there are significant penalties for submitting false information, including the possibility of 
fine and imprisonment for knowing violatiDns 

XI. CERTIFICATE OF COMPLETION 

36. Within sixty (60) days after Sparton concludes that the Work has been fully performed 

and all Performance Standards achieved ("Full Completion"), Sparton shall submit to EPA and ~'MED 

a letter requesting a Certificate of Full Completion. Within sixty (60) days after Sparton concludes that 

the Work connected with one of the two Performance Standards (i.e. the Performance Standard for 

Groundwater or for the Vadose Zone) has been fully performed and that one Performance Standard 

achieved ("Partial Completion"), Sparton may submit to EPA and NNlED a letter requesting a 

Certificate of Partial Completion. The letter shall be submitted as specified in Paragraph 34. In either 

case, the letter shall contain a list of all items (including, but not limited to, work plans and reports) 

approved by EPA and NNlED pursuant to Section X (Review of Submittals) and the associated dates 

of approval correspondence from EPA and NNlED. EPA and NNlED may provide comments on the 

letter but shall not review or approve the letter under Section X (Review of Submittals). In 

coordination with EPA and NMED, Sparton shall also schedule and conduct, at a time agreeable to 

EPA and NMED, a pre-certification inspection to be attended by Sparton, EPA, and NMED. 

37. If, after the pre-certification inspection, Sparton concludes that it has nDt achieved Full 

Completion or Partial Completion (as applicable), Sparton shall so notify EPA and N1\1ED in writing 

within thirty (30) days after the pre-certification inspection. In this event, Sparton shall continue to 

comply with all requirements of this Consent Decree. 
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38. If, after the pre-certification inspection, Sparton still maintains it has achieved Full 

Completion or Partial CompletiDn (as applicable), Spartan shall submit fm review and approval a 

written certification by a registered pmfessional engineer (or other qualified person with relevant 

expertise in groundwater and/or vadose zone cleanups approved by EPA and NMED). If Spartan 

maintains it has achieved Partial Completion, the certification shall state that the Work connected with 

one Performance Standard specified in this Consent Decree has been fully peifDrmed and the 

Penormance Standard has been achieved. If Spartan maintains it has achieved Full Completion, the 

certification shall state that the Work has been completed and all Performance Standards achieved in 

full satisfaction of the requirements of this Consent Decree. In either case, the certification shall be 

accompanied by the following statement, signed by a responsible agent of the Facility as defined in 40 

C.F.R. § 270.11(a)(I) (1999): 

I certify under penalty of law that this document and all attachments were prepared 
under my direction and supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted. Based upon 
my inquiry of either the person or persons who manage the system and/or the person or 
persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, true, accurate, and complete. I further certify, 
to the best of my knowledge and belief, that this document is consistent with the 
applicable requirements of the Consent Decree entered among the New Mexico 
Environment Department, the U.S. Environmental Pmtection Agency, Sparton 
Technology, Inc., and others in connection with Civil Action No. CIV 97 0206 
LH/JHG, United States District Court for the District of New Mexico. I am aware that 
there are significant penalties for submitting false information, including the possibility of 
fine and imprisonment for knowing violations. 
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39. If, after review of the written report, EPA or N1v1ED determines that Sparton has not 

achieved Full or Partial Completion (as applicable), EPA and/or NMED will notify Spartan in writing of 

that portion of the Work not yet completed and/or the Performance Standard(s) not yet achieved. 

40. If EPA and/or NMED conclude, based on the initial or any subsequent request for 

Certificate of Partial Completion by Spartan, that the Work connected with one Performance Standard 

has been fully performed and that Performance Standard achieved, EPA and/or NMED will so notify 

Spartan in writing. In the event of such a notification from EPA and N1v1ED, Spartan will be deemed 

to have achieved the applicable Performance Standard. Until such time as a Certificate of Full 

Completion is granted, Spartan shall continue to comply with all requirements of this Consent Decree. 

41. If EPA and NMED conclude, based on the initial or any subsequent request for 

Certificate of Full Completion by Spartan, that the Work has been fully performed and the 

Performance Standards achieved in accordance with this Consent Decree, EPA and NMED will so 

notify Spartan in writing. However, no Certificate of Full or Partial Completion shall be interpreted 3,S 

proof that Spartan has fully complied with the conditions and requirements of a Post Closure Care 

Permit requested by Spartan or issued by NMED. 

42. If EPA and NMED receive a letter from Spartan requesting a Certificate of Full 

Completion and a written request from Spartan to schedule a pre-certification inspection pursuant to 

Paragraph 36, and EPA and NMED do not respond to Spartan's request to schedule a pre-

certification inspection within ninety (90) days, Spartan may proceed to submit a certification stating 

that it has achieved Full Completion pursuant to Paragraph 38 and EPA and NMED shall consider the 
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submission as set forth in Paragraphs, 39. 40, and 41. If EPA and NMED receive from Spartan a 

certification stating that it has achieved Full Completion pursuant to Paragraph 3 8 and EPA or NMED 

does not respond within 180 days, Sparton may file a motion to terminate this Consent Decree 

Plaintiffs shall be served with copies of any such motion and may file a response within ninety (90) days 

of the date of service. Plaintiffs fully reserve their rights to oppose any such motion. No motion to 

terminate pursuant to this Paragraph shall be granted unless Spartan demonstrates that (a) it is entitled 

to a Certificate of Full Completion and (b) that it has met all other requirements of Section XXXH1 

(Termination). 

43. If Spartan maintains that the Background Contaminant Level of a contaminant present 

in the Groundwater at the Site is greater than the Performance Standard for Groundwater. Spartan may 

submit to EPA and 1\1Jv:IED for review and approval a request that it not be required to attain the 

Performance Standard for Groundwater with respect to that contaminant. In any such submittal, 

Spartan shall demonstrate that the Background Contaminant Level for that contaminant exceeds the 

Performance Standard. If such submittal is approved by EPA and NMED, Spartan need not attain the 

Performance Standard for Groundwater with respect to that contaminant, but Spartan shall attain the 

Background Contaminant Level for that contaminant in the Groundwater at the Site 

XII. FORCE MAJEURE 

44. "Force majeure," for purposes of this Consent Decree, is defined as any event 

(including fire, unusual delay in transportation, adverse weather conditions, unavoidable casualties, 

failure to obtain, or a delay in obtaining, a permit or authorization to proceed, and acts of God, war or 
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riot) arising from causes beyond the control of Spanon, any entity controlled by Spanon, or Spanon's 

contractors, that delays or prevents the performance of any obligation under this Consent Decree 

despite Spartan's best effons to fuifill the obligation. However, failure to obtain or delay in obtaining a 

permit or authorization to proceed shall not in any event be a force majeure event if Spartan failed to 

apply for the permit or approval or failed to provide in a timely manner all information required to 

obtain the permit or approval. The requirement that Spanon exercise "best efforts to fulfill the 

obligation" includes using best efforts to anticipate any potential force majeure event and best efforts to 

address the effects of a potential force majeure event (a) as it is occurring and (b) following the 

potential force majeure event, such that the delay is minimized to the greatest extent practicable. "Force 

Majeure" does not include financial inability to complete the Work or a failure to attain the Performance 

Standards. 

45. If any event occurs or has occurred that may delay the pertormance of any obligation 

under this Consent Decree, whether or not caused by a force majeure event, Spartan shall notify orally 

the designated representatives of EPA and NMED or, in the event that those designated 

representatives are unavailable, the offices of the Director of the Compliance Assurance and 

Enforcement Division, EPA Region 6, and of the Director of the Water and Waste Management 

Division, NMED (or such other persons as EPA or NlvfED designates in a written notice to Spanon), 

within seventy-two (72) hours of when Spanon first knew that the event might cause a delay. Within 

seven (7) days thereafter, Spartan shall provide in writing to EPA and NMED an explanation and 

description of the reasons for the delay; the anticipated duration of the delay; all actions taken or to be 
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taken to prevent or minimize the delay; a schedule for implementation of any measures to be taken to 

prevent or mitigate the delay or the effect of the delay; Spartan's rationale for attributing such delav to a 

force majeure event if it intends to assert such a claim: and a statement as to whether, in the opinion of 

Sparton, such event may cause or contribute to an endangerment to public health. welfare or the 

environment. Sparton shall include with any notice all documentation that is within the custody or 

control of Spartan, any entity controlled by Spartan, or any contractor of Spartan supporting Sparton · s 

claim that the delay was attributable to a force majeure. Failure to comply with the above requirements 

shall preclude Sparton from asserting any claim of force majeure for that event for the period of time of 

such failure to comply, and for any additional delay caused by such failure. Sparton shall be deemed to 

know of any circumstance of which Sparton, any entity controlled by Sparton, or Sparton's contractors 

knew or should have known. 

46. If EPA and NMED agree that the delay or anticipated delay is attributable to a force 

majeure event, the time for performance of the obligations under this Consent Decree that are affected 

by the force majeure event will be extended by at least such time as is necessary to complete those 

obligations. An extension of the time for performance of the obligations affected by the force majeure 

event shall not, of itself, extend the time for performance of any other obligation. If EPA or NMED 

does not agree that the delay or anticipated delay has been or will be caused by a force majeure event, 

then Sparton will be notified in writing of this decision and the reasons for the decision. If EPA and 

NMED agree that the delay is attributable to a force majeure event, they will notify Spartan in writing of 
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the length of the extension, if any, for performance of the obligations affected by the force majeure 

event. 

47. If Spartan elects to invoke the dispute resolution procedure set forth in Section XIII 

(Dispute Resolution) in connection with EPA's and/or NMED's decision that a delay or anticipated 

delay is not attributable to a force majeure event, it shall do so no later than fifteen ( 1 5) days after 

receipt of EPA and NMED's notice pursuant to Paragraph 46. In any such proceeding, Spartan shall 

have the burden of demonstrating by a preponderance of the evidence that the delay or ai1ticipated 

delay has been or will be caused by a force majeure event, that the duration of the delay or the 

extension sought was or will be warranted under the circumstances, that best efforts were exercised to 

avoid and mitigate the effects of the delay, and that Spartan complied with the requirements of 

Paragraphs 44 and 45, above. If Spartan carries this burden, the delay at issue shall be deemed not to 

be a violation by Spartan of this Consent Decree. 

XID. DISPUTE RESOLUTION 

48. Unless otherwise expressly provided for in this Consent Decree, the dispute resolution 

procedures of this Section shall be the exclusive mechanism to resolve disputes arising under or with 

respect to this Consent Decree. However, the procedures set forth in this Section shall not apply to 

actions by Plaintiffs to enforce obligations of Spartan that have not been disputed in accordance with 

this Section. Within thirty (30) days after a decision is issued by EPA and ~MED (or, if EPA and 

NMED issue decisions at different times, within thirty (30) days after a decision by whichever agency 
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issues its decision last) under Section X (Review of Submittals), that decision shall be final and not 

subject to dispute resolution unless Spartan has invoked dispute resolution pursuant to this Section. 

49. Any dispute which arises under or with respect to this Consent Decree shall in the firSt 

instance be the subject of good-faith informal negotiations between the parties to the dispute. In the 

case of a dispute regarding a decision by EPA or NM:ED regarding an item submitted for review and 

approval under Section X (Review of Submittals), the parties to the dispute shall be Spartan and the 

agency that issued the disputed decision. The goal of the informal negotiations shall be to resolve the 

dispute without further proceedings The period for informal negotiations shall not exceed thirty (30) 

days from the time the dispute arises, unless (a) EPA or N1v1ED (whichever is party to the dispute), in 

their sole discretion, determines that a shorter period shall be allowed due to an immediate threat to the 

environment or (b) all parties to the dispute agree in writing to an extension. The dispute shall be 

considered to have arisen when Spartan sends Plaintiffs a written Notice of Dispute, which in the case 

of items submitted for review and approval need not be provided until after both EPA and NM:ED have 

issued written decisions regarding the submittal. The Notice of Dispute shall contain a concise 

statement of the issue or issues in dispute. If informal negotiations result in an agreement between the 

parties to the dispute, then those parties shall state the agreement in a single document in writing. If 

informal negotiations do not result in an agreement between the parties to the dispute, then the agency 

that issued the disputed decision shall provide to Spartan a written statement of its position on the 

disputed issues or issues. 
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50. The provisions of this Paragraph apply only to disputes related to (a) whether it is 

possible to predict future conditions with sufficient reliability to evaluate the benefit to aquifer restmation 

by utilizing additional remedial systems and (b) whether additional remedial systems should be utilized to 

achieve the Performance Standard for Groundwater. For purposes of this Paragraph. the term 

"additional remedial systems., shall mean systems for remediating Groundwater contamination other 

than the systems installed pursuant to the "Work Plan for the Installation of a Source Containment 

System" (Attachment F to this Decree) and the "Work Plan for the Off-Site Containment System .. 

(Attachment C to this Decree) The term "additional remedial systems" shall not include modifications 

to the operation ofsystems for remediating Groundwater contamination to be installed pursuant to the 

Attached Workplans and/or which have already been installed at the time the dispute is initiated. 

Provided that sufficient funds to pay for the mediator are available to EPA and ~TMED, EPA, NMED, 

and Spartan agree that if informal negotiations under Paragraph 49 fail to resolve a dispute to which this 

Paragraph applies, then EPA, NMED, and Spartan will attempt to resolve the dispute through non-

binding mediation using a neutral, third-party mediator. In any mediation under this Paragraph, the 

procedures for selecting the mediator and the ground rules of the mediation shall be those specified in 

Attachment I to this Consent Decree. The time for mediation under this Paragraph shall not continue 

for more than ninety (90) days after conclusion of informal negotiations unl-ess extended for a specific 

period by written agreement of all parties to the mediation. Half the cost of the mediator will be paid by 

Spartan and halfwill be paid by EPA and/or NMED. However, no provision of this Consent Decree 

shall be interpreted or construed as a commitment or requirement that the United States or NMED 
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obligate or pay funds in contravention of the Anti-Deficiency Act. 3 1 U.S. C. § 1 341, t1_s~. or any 

other applicable provision of law. All communications, including, but not limited to, documents and oral 

statements, by a Party during the mediation shall be treated as confidential unless the Party making the 

communication provides a written waiver of confidentiality. Statements by the mediator shall also be 

treated as confidential communications unless all Parties to the mediation provide a written waiver of 

confidentiality. Information which is otherwise discoverable shall not be treated as a confidential 

communication. Confidential communications shall not be released to non-Parties and shall not be 

admissible in any formal dispute resolution or motion to enforce under this Consent Decree. If the 

mediation fails to resolve the dispute and Spartan initiates formal dispute resolution pursuant to 

Paragraph 51 below, no Party shall attach documents which are confidential communications or 

documents which refer to confidential communications to its written Statement of Position pursuant to 

Paragraph 51 below. A Party may attach to its written Statement of Position documents submitted to 

the mediator which do not refer to confidential communications by other parties to the mediation; 

however, by attaching documents submitted to the mediator to a Statement of Position, a party thereby 

waives the confidentiality of the document. 

51. a. If the parties to the dispute cannot resolve it by the methods described in 

the preceding Paragraphs of this Section, then the position advanced by the agency that issued 

the disputed decision shall be considered binding unless, within fifteen ( 15) days after the 

issuance of a written statement of position under Paragraph 49 (and, if applicable, after the 

conclusion of mediation under Paragraph 50) by the agency that issued the disputed decision. 
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Sparton invokes the formal dispute resolution procedures of this Section by serving on the 

agency that issued the disputed decision a written Statement of Position on the matter in 

dispute. In its Statement of Position, Sparton shall describe the subject of the dispute, state its 

position on the dispute, and set forth in detail the basis for that position. The Statement of 

Position shall include the factual data, analysis, and opinions supporting Sparton's -position and 

the supporting documentation relied upon by Sparton. The Statement of Position shall specify 

Sparton's position as to whether formal dispute resolution should proceed under Paragraph 52 

or Paragraph 53. 

b. Within fifteen {15) days after receipt of Sparton's Statement of Position, the 

agency that issued the disputed decision will s-erve on Sparton its Statement of Position. In its 

Statement of Position, that agency shall describe the subject of the dispute, state its position on 

the dispute, and set forth in detail the basis for that position. The Statement of Position shall 

include the factual data, analysis, and opinions supporting the agency's position and the 

supporting documentation relied upon by it. The Statement of Position shall specify the 

agency's position as to whether formal dispute resolution should proceed under Paragraph 52 

or Paragraph 53. 

c. Within seven (7) days after receipt of the Statement of Position by the agency 

that issued the disputed decision, Sparton may submit a Reply to that agency's Statement of 

Position. 

Consent Decree Albuquerque v. Sparton T.:chnolm!'".1nc. 

Page 38 of 85 
No. CV 97 0206 (D.N.M.J 



d. If there is disagreement between the parties to the -dispute as to whether dispute 

resolution should proceed under Paragraph 52 or 53, the parties -to the dispute shall follow the 

procedures set forth in the Paragraph <ietermined by the agency that issued the disputed 

decision to be applicable. However, after a decision is issued under Paragraph 52{ c) or 53{a), 

ifSparton appeals the dispute to the Court for resolution under Paragraph 52( d) or 53( a), the 

Court shall determine which Paragraph is applicable in accordance with the standards of 

applicability set forth in Paragraphs 52 and 53. 

52. The formal dispute resolution procedures set forth in this Paragraph shall apply to 

disputes pertaining to matters that are accorded review on the administrative record under applicable 

principles of administrative law. The provisions of this Paragraph shall apply, without limitation, to (l) 

disputes regarding items requiring approval by EPA and NrviED under this Consent Decree including, 

but not limited to, disputes regarding the adequacy or appropriateness of work plans and procedures to 

implement Work, (2) disputes regarding the selection, evaluation, implementation, performance, or 

adequacy of any Work, and (3) disputes to which Paragraph 50 above applies. 

a. An administrative record of the dispute shall be maintained by the agency that 

issued the disputed decision and shall contain all Statements of Position submitted pursuant to 

Paragraph 51, including supporting documentation, submitted pursuant to this Section. Where 

appropriate, the agency that issued the disputed decision may allow submittal of supplemental 

statements of position by the parties to the dispute. 
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b. In the case of disputes related to issues within the scope of Paragraph 50, if 

Sparton requests a meeting with the Director of the Compliance Assurance and Enforcement 

Division for EPA Region 6, or the Secretary of the NMED (whichever agency issued the 

disputed decision) it shall be entitled to a meeting of at least one hour in length to take place 

prior to any decision under Subparagraph (c) below. During a meeting pursuant to this 

Subparagraph, Spartan may present the case in favor of its position on the dispute. 

c. In a case where the <iisputed decision was issued by EPA, the Director of the 

Compliance Assurance and Enforcement Division for EPA Region 6 will issue-a final 

administrative decision resolving the dispute based on the administrative r.ecord described in 

Subparagraph (a) above. In a case where the disputed decision was issued by NMED, the 

Secretary of the NMED will issue a final administrative decision resolving the dispute based on 

the administrative record described in Subparagraph (a) above. This decision shall be binding 

upon Spartan, subject only to the right to seek judicial review pursuant to Paragraph 52( d) and 

(e). 

d. Any administrative decision pursuant to Subparagraph (c) above shall be 

reviewable by this Court, provided that a motion for judicial review of the decision is filed by 

Spartan with the Court and served on all Parti·es within ten ( 1 0) days of receipt of the decision. 

The motion shall include a description of the matter in dispute, the efforts made to resolve it, the 

relief requested, and the schedule, if any, within which the dispute must be resolved to ensure 
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orderly implementation of this Consent Decree. Both EPA and NMED may file a response to 

Spartan's motion. 

e. In proceedings on any dispute governed by this Paragraph, Sparton shall have 

the burden of demonstrating that the decision under Subparagraph (c) above is arbitrary and 

capricious or otherwise not in accordance with law. Judicial review of EPA's decision shall be 

on the administrative record compiled pursuant to Subparagraph (a) above. 

53. Formal dispute resolution for disputes that do not pertain to the selection, evaluation, 

implementation, or adequacy of any corrective action or that are not otherwise ac-corded review on the 

administrative record under applicable principles of administrative law, shall be governed by this 

Paragraph. The provisions of this Paragraph shall apply, without limitation, to disputes arising under 

Section x:n (Force Majeure) regarding whether any failure by Sparton to meet a deadline was caused 

by a force majeure event. 

a. In a -case where the disputed decision was issued by EPA, the Director of the 

Compliance Assurance and Enforcement Division, EPA Region 6 will issue a final decision 

resolving the dispute. In a case where the disputed decision was issued by NMED, the 

Secretary of the NMED will issue a final decision resolving the dispute. Such decision shall be 

binding on Sparton unless, within ten (10) days of receipt of the decision, Sparton files with the 

Court and serves on the other Parties a motion for judicial review of the decision setting forth 

the matter in dispute, the efforts made to resolve it, the relief requested, and the schedule, if any, 
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within which the dispute must be resolved to ensure orderly implementation of the Consent 

Decree. Both EPA and NMED may file a response to Sparton' s motion. 

b. Judicial review of any dispute governed by this Paragraph shaH be governed by 

applicable principles of law. 

54. In the event of any re-organization of EPA which affects the Compliance Assurance 

and Enforcement Division for EPA Region 6 and/or any substantial change in the t>esponsibilities of the 

Director of the Compliance Assurance and Enforcement Division for EPA Region 6, EPA may notify 

Sparton that the authorities and responsibilities of the Director-of the Compliance Assurance and 

Enforcement Division for EPA Region 6 will be transferred to an official specifted in the notice. 

55. Invocation of the dispute resolution procedures under this Section shall not extend, 

postpone or affect in any way any obligation of Sparton under this Consent Decree, not directly in 

dispute, unless EPA and NMED or the Court agrees otherwise. Except as set forth in Paragraph 60, 

stipulated penalties with respect to the disputed matter shall continue to accrue but payment shall be 

stayed pending resolution of the dispute according to the procedures set forth in Section XIV 

(Stipulated Penalties). Notwithstanding the stay of payment, stipulated penalties shall accrue from the 

first day of noncompliance with any applicable provision of this Consent Decree. In the event that 

Sparton does not prevail on the disputed issue, it shall be liable for any stipulated penalties demanded 

as provided in Section XIV (Stipulated Penalties). 
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XIV. STIPULATED PENALTIES 

56. If EPA or 1\'MED demand stipulated penalties pursuant to Paragraph 61, "Sparton shall 

be liable for-stipulated penalties in the amounts set forth in Paragraphs 57 or 58 {as applicable) for 

failure to comply with the requirements of this Consent Decree, unless excused under Section XII 

(Force Majeure). "Compliance" by Sparton shall include, but not be limited to, ·completion of the 

Work required by this Consent Decree (including Work required by an Attached Work Plan and 

Work required by an item approved under Section X (Review ofSubmittals)). Completion of the 

Work shall mean that all required Work is completed by the deadline specified in the applicable 

schedules and in accordance with aU appli-cable requirements of this Consent Decree including 

Paragraph 13. 

57. The stipulated penalty amounts set forth in this Paragraph shall apply to the following 

categories of violations of this Consent Decree: 

a. Failure to timely submit a report or workplan required to be submitted for review and 
approval under Section X (Review -of Submittals); 

b. Failure to timely complete construction; 

c. Fai-lure to timely provide notice to the public as required in the Public Involvement Plan 
(Attachment B); 

d. Failure to timely coUect and analyze samples as requiFed in the Groundwater 
Monitoring Program Plan (Attachment A); and 

e. Failure to timely commence operation of remedial systems. 

The following stipulated penalties shall be payable per violation per day for any noncompliance with any 

requirements of this Consent Decree which fall within the catego-ries specified in this Paragraph: 
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STIPULATED PENALTY SCHEDULE 
FOR SPECIFIED CATEGORIES 

Number of calendar days after deadline Amount of stipulated penalty 

1st through 15th day $1,500 per day 

After 15th day $3,000 per day 

58. The stipulated penalty amounts set f-orth in this Paragraph shall apply to all violati-ons of 

this Consent Decree other than those specified in Paragraph 57: 

STIPULATED PENALTY SCHEDULE 
FOR ALL OTHER CATEGORIES 

Number of calendar days after deadline Amount of stipulated penalty 

1st through 15th day $1,000 per day 

After 15th day $2,000 per day 

59. Except insofar as specifically provided in Paragraph 56, stipulated penalties shall not be 

assessed solely for failure to comp'ly with the requirements of Paragraph 13. 

60. Except as specifically provided in this Paragraph, all stipulated penalties shall begin to 

accrue on the day after performance is due or the day a violation occurs, and shall continue to accrue 

through the final day of the correcti-on of the noncompliance or completion of the activity. 

a. If Spartan fails to timely perf-orm Work required by a decision under Section X 

(Review of Submittals); Spartan has invoked -dispute resolution pursuant to ·section XIII 

(Dispute Resolution) with regard to the portion of the decision which contains the requifement 

to perform the Work which Sparton failed to timely perf-orm; and the matter does not fall within 
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the scope of Subparagraph (b) of this Paragraph, the accrual of stipulated penalties shall be 

tolled <iuring the following periods: 

(i) If informal negotiations pu1"suant to Paragraph 49 fail to resolve a 

dispute, the period from thirty (30) days after the end -of informal negotiations through 

the time the agency that issued the disputed decision issues a written statement of its 

position on the disputed issue or issues pursuant to Paragraph 49; and 

(ii) The period from thirty (30) days after the final Statement of Position is 

submitted pursuant to Paragraph 51 through the date that the agency that issued the 

disputed decision makes a final administrative decision pursuant to Paragraph 52(c) or 

53{ a). However, if Sparton requests a meeting under Paragraph 52(b), then the 

accrual of stipulated penalties shall be tolled during the period from thirty days after the 

reques·ted meeting occurs through the date that the agency that issued the disputed 

decision makes a final administrative decision pursuant to Paragraph 52( c) or 53( a); 

and 

{iii) The period, if any, from the date specified in Paragraph 5l~b) for the 

submission of a Statement of Position by the agency that issued the disputed decision 

through the date that the agency completes the Statement of Position. 

b. IfSparton fails to timely perform the Work required by a de-cision under 

Section X( Review of Submittals); Sparton has invoked dispute resolution plH'Suant to Section 

Xlll {Dispute Resolution) with regard to the portion of the decision whicl! contains the 
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requirement to perform the Work whi.ch Spartan failed to timely perform; and the Work at 

issue falls within the scope of Paragraph 50, the accrual of stipulated penalties shall be tolled for 

the following periods: 

(i) If informal negotiations pursuant to Paragraph 49 fail to resolve a 

dispute, the period from five (5) days after the end of informal negotiations through the 

time the agency that issued the disputed decision issues a written statement of its 

position on the disputed issue or issues: 

(ii) The period during which mediation is conducted under Paragraph 50; 

(iii)· The period from five (5) days after the final Statement of Position is 

submitted pursuant to Paragraph 51 through the date that the agency that issued the 

disputed decision makes a final administrative decision pursuant to Paragraph 52( c) or 

53(a); 

(iv) The period, if any, from the date specified in Paragraph 51{b) for the 

submission of a Statement of Position by the agency that issued the disputed decision 

through the date that the agency completes the Statement of Position; and 

(v) the period from five (5) days after the date the final brief is submitted in 

any judicial appeal pursuant to Paragraph 51( d) or 53(a) through the t:late that the 

Distri-ct Court issues its decision on the matter. 

In the case of any failure to comply with the requirements of this Cons·ent Decree which falls 

within the scope of this Subparagraph (b), stipulated penaities shall accrue at the rate specified 
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in Paragraph 58 -during the period from the date a written Notice -of Dispute pursuant to 

Paragraph 49 until the District Court issues a decision as provided in Paragraph 51{ d) or 53(a). 

Nothing herein shall prevent the simultaneous accrual of separate penalties for separate violations of this 

Consent Decree. 

61. All penalties owed under this Section shall be due and payable within thirty (30) days of 

Sparton's receipt from EPA or NMED of a demand for payment of the penalties, unless Sparton 

invokes the dispute resolution procedures un-der Section Xlll (Dispute Resolution). 

62. Payment of stipulated penalties shall be tendered to the Office of the United States 

Attorney for the District of New Mexico. Payment shall be made by money order, cashier's check or 

certified check payable to the "Treasurer, United States of America." The payment shall be sent to: 

Chief, Civil Division 
United States Attorney's Office 

District of New Mexico 
200 3rd Street, NW, Suite 900 
Albuquerque, New Mexico 87102 

The stipulated penalty payment shall be accompanied by a cover letter which specifi<:ally describes the 

violation(s) of this Consent Decree for which the payment is being made, and the words "Civil Action 

CN 97 0206" and ''D.J. No. 90-7-1-875" shall be clearly typed on the money or-der or check. The 

United States Attorney's Office for the District of New Mexico shall then divide the stipulated penalty 

payment {and any interest paid pursuant to Paragraph 65(a)) in half and transfer one half of the payment 

by money order, cashier's check, or certified check made payable to the New Mexico Environment 

Department and sent to the following adcif..ess: 
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New Mexico Environment Department 
Office ofGeneral Counsel 
Post Office Box 26110 
1190 St. Francis Drive 
Harold Runnels Building 
Santa Fe, New Mexico S7502 

The money order, cashiers check or -certified check shall be ac<:ompanied by a copy of the cover letter 

from Spartan. The N1v1ED shall credit monies transferred to it as provided by law. 

63. The payment of stipulated penalties shall not aher in any way Spartan's obligation to 

complete the pertormance of the Work required under this Consent Decree. 

64. Penalties shall continue to accrue as provided in Paragraphs 57 and 58 during the 

pendency of any dispute resolution proceeding under Section XIII (Dispute Resolution) but need not be 

paid until the following: 

a. If the dispute is resolved by agreement or by a decision by the Director 

of the Compliance Assurance and Enforcement Division of EPA Region 6 that is not 

appealed to this Court, accrued penalties .determined to be owing shall be paid within 

fifteen { 15) days of the agreement or rec·eipt of a decision by the Director of the 

Compliance Assurance and Enforcement Division ofEPA Region 6; 

b. If the dispute is appealed to the Court and the United States prevails in 

whole or in part, Spartan shall pay all accrued penalties .determined .by the Court to be 

owed within thirty (30) days of receipt of the Court's decision or ~rder, except as 

provided in Subparagraph c; 
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c. If the District Court's de-cision is appeaJ.ed by any Party, Sparton shall 

pay all accrued penalti.es -determined by the District Court to be owing to the United 

States and NMED into an interest-bearing escrow account within thirty (3D) 'Clays of 

receipt of the Court's decision or order. Penalties shall be paid into this account as they 

continue to ac-crue, at least every thirty (30) days. Within fifteen ( 15) days of receipt of 

the final appellate court decision, the es-crow agent shall pay the balance of the account 

to the United States Attorney's Office for the District of New Mexico or to Sparton to 

the extent that they prevail. 

65. a. If Sparton fails to pay stipulated penalties when due, the United States 
· ... 

and/or the NMED may institute proceedings to collect the penalties, as well as interest. 

If such a proceeding is instituted, Sparton shall be liable to reimburse the United States 

and/or the NMED for its costs and attorney fees connected with the proceeding. 

Sparton shall pay interest on the unpaid balance, which shall begin to ac-crue on the· 

date of demand made pursuant to Paragraph 53 at a rate equal to the rate established 

pursuant to 28 U.S. C.§ 1961 plus ten (ID) percent. 

b. In addition to assessing stipulated penalties as provided in this Section, 

Plaintiffs shall also have all rights provided by federal, state, or local law to seek any 

and all other remedies or sanctions available to Plaintiffs for any violation by Sparton of 

this Consent Decree. 
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XV. CIVIL PENAL TIES 

66. Within five (5) -days of the Effective Date of this Consent Decree, Sparton shall pay a 

civil penalty in the amount of$475,000.00 (four hundred seventy five thousand dollars). Payment of 

the civil penalty shall be made as provided in Section XVIII (Payments). 

67. Sparton shall not seek to make any part of the civil penalty tax deductible for federal 

tax purposes. 

68. If Sparton fails to pay the civil penalty as required by Paragraph 66, the United States 

and/or NMED may institute proceedings to collect the civil penalty. If such a proceeding is instituted, 

Sparton shall be liable to reimburse the United States and/or NMED for its costs and attorney fees 

connected with the proceeding. In addition, ifSparton fails to pay the full amount of the civil penalty as 

required by Paragraph 66, then interest on the civil penalty shall accrue from the date of entry of this 

Consent Decree on any unpaid portion of the penalty at the rate established pursuant to 28 U.S.C. 

§ 1961 and shall continue to accrue until full payment is made. Interest shall be compounded annually. 

Sparton shall also be liable for stipulated penalties puP.;uant to Section XIV (Stipulated Penalties) for 

any failure to comply with the requirements of Paragraph 66. 

XVI. STATE AND MUNICIPAL PARTIES' COSTS 

69. Within five{5) days of the Effective Date of this Consent Decree, Sparton shall pay 

$200,000.00 (two hundred thousand dollars) in satisfaction of claims by the State and Municipal 

Parties for "Costs oflitigation under RCRA Section 7002, 42 U.S.C. 6972, and claims by the Municipal 
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Parties for costs of litigation under federal and state C{)mmon law. Payment shall be made as provided 

in Section XVITI (Payments). 

70. If Spartan fails to make payment as required by Paragraph 69, any Plaintiff may 

institute proceedings to collect the payment, all accrued interest, and stipulated penalties. If such a 

pmceeding is instituted, Spartan shall be liable to reimburse the Plaintiff(s) bringing the action for its 

costs and attorney fees connected with the proceeding. If Spanon fails to make payment as required 

by Paragraph 69 above, then interest shall accrue from the date payment was due on any unpaid 

amount at the rate established pursuant to 28 U.S.C. § 1961 and shall 'COntinue to accrue until full 

payment is made. Interest shall be compounded annually. Spartan shall also be liable for stipulated 

penalties pursuant to Section XIV {Stipulated Penalties) for any failure to comply with the requirements 

of Paragraph 69. 

XVII. STATE CLAIM FOR NATURAL RESOURCE DAMAGES 

71. Within five (5) days of the Effective Date of this Consent Decree, Spartan shall pay 

$1,000,000.00 (one million dollars) in satisfaction of the ONRT's daim under CER.CLA Section 

107{a)(4)(C), 42 U.S.C. § 9607{a)(4)(C), for damages for injury to, destruction of, or loss of natural 

resources resulting from the release or threatened release of hazardous substances from the Facility, 

and for the reasonable costs of assessing such damages. Payment shall be made as provided in Section 

XVIll (Payments). 

72. IfSparton fails to make the payment as required by Paragraph 71, the United States 

and/or ON"R T may institute proceedings t{) collect the principal, all accrued interest, and stipulated 
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penalties. If such a proceeding is instituted, Sparton shall be liable to reimburse the United States 

and/or O~"R T for their costs and attorney f-ees connected with the -proceeding. If Sparton fails to make 

payment as specified in Paragraph 71, interest shall accrue on any unpaid amount at the rate established 

pursuant to 28 U.S. C. § 1961 and shall continue to accrue until full payment is made. Interest shall be 

compounded annually. Sparton shall also be liable for stipulated penalties pursuant to Section XIV 

(Stipulated Penalties) for any failure to comply with the requirements of Paragraph 71. 

73. In accordance with CERCLA Section 107(f)(l), 42 U.S.C. § 9607(f)(l), ONRT will 

use the damage award to restore, replace, or acquire the equivalent of the injured Groundwater 

resources. 

XVIII .. PAYMENTS 

74. Ail payments pursuant to Paragraphs 66 (Civil Penalty), 69 (State and Municipal 

Parties Costs), and 71 (State Natural Resource Damages Claim) shall be made as specified in this 

Section: 

a. On or before the date established for payment, Sparton shall deposit in the 

Registry of the Court ("the Registry") a total of $1;675,000.00 consisting of (i) the 

$475,000.00 Civil Penalty pursuant to Paragraph 66; (ii) the $200,000.00 payment for State 

and Municipal Parties' Costs pursuant to Paragraph 69; and (iii) the $1,000,000.00 payment 

for the New Mexico Natural Resources Damages claim pursuant to Paragraph 71. The Clerk 

of the Court shall manage and distribute these monies in accordance with the collateralization 

provisions of 31 C.F .R. § 202 (formerly Treasury Ciicular 176). The Clerk of the Court shall 
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be authorized to charge and deduct a Registry Fee as provided in Local Rule 6 7.1 (b). This 

agreement shall be approved by the Court and implemented by its Order. Spartan shall notify 

Plaintiffs in writing at the time it deposits funds in the Registry. Should Spartan fail to timely 

deposit all funds into the Registry, any Plaintiff may withdraw its consent to this Consent 

Decree. 

b. All funds paid into the Registry by Spartan shall remain in the Registry until 

payment is required by Subparagraph (c), unless a final judicial determination is made that the 

Consent Decree will not be approved and entered in the form signed by the Parties. In this 

event, all sums in the Registry plus any accrued interest and less any applicable fees shall be 

returned to Spartan. 

c. If no appeal is filed; within sixty-five (65) days after entry of this Consent 

Decree in the form signed by the Parties or, if an appeal to entry of the Consent Decree is filed, 

within five (5) days after a final decision on all appeals affirming the District Court's entry of the 

Consent Decree in the form signed by the Parties, all sums in the Registry plus any accrued 

interest and less any applicable fees, shall be paid to the United States according to instructions 

which will be provided prior to the time for payment by the Financial Litigation Unit of the 

United States Attorney's Office for the District of New Mexico. 

d. Upon receipt of payment from the Registry pursuant to Subparagraph (c) 

above, the Financial Litigation Unit of the United States Attorney's Office for the District of 

New Mexico ("FLU") will transfer the following sums: 
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(i) $181,500.00 plus 10.83 percent of any interest .paid to the United 

States in the Escrow Account to the NNIED. Transfer of monies to the NMED shall 

be made by money order, cashiers check, or certified check made payable to the 

"New Mexico Environment Department" and sent to the f-ollowing address: 

New Mexico Environment Department 
Office of General Counsel-Attn: Ana Marie Ortiz 
Post Office Box 26110 
1190 St. Francis Drive 
Harold Runnels Building 
Santa Fe, New Mexico 87502 

The money order, cashiers check or certified check shall be accompanied by a letter 

stating that payment is pursuant to Paragraph 66 (Civil Penalties) of the Consent 

Decree in Albuquer.que, et al v. Sparton Technoloev. Inc., CV 97 0206.(D.N.M.). 

1'-11v1ED shall credit monies transferred to it pursuant to this Paragraph to the Hazardous 

Waste Emergency Fund as provided iri NMSA 1978, § 7 4-4-10 .J . 

.(ii) $22,000.00 plus 1.31 percent of any int-erest paid to the Unrted States 

to the New Mexico Attorney General. Transfer of monies to the Offi.ce of the Attorney 

General shall be made by money ·order, cashiers check, or ·certified check made 

payable to the "New Mexico Office of the Attorney General" and sent by certified mail 

to the following address: 

New Mexico Office of the Attorney General 
Administrative Services Division 
Bataan Memorial Building 
4'07 Galisteo StFeet 
Santa Fe, New Mexico 87SOI 
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Consent Decree 

The check or money order shall be accompanied by a letter stating that payment is 

pursuant to Paragraph 69 (Costs) of the Consent Decree in Albuquerque. et al. v. 

Sparton Technology, Inc., No. CV 97-0206 (D.N.M.). The Office of the Attorney 

General shall use this award of costs for investigating, developing, and litigating 

enviromnental matters at the discretion of the Attorney General. 

{iii) $56,000.00 plus 3.34 percent of any interest paid to the United States 

to NMED, Waste and Water Management Division in satisfaction ofN1'vtED's claims 

f-or costs for oversight under the WQA and claims asserted thereunder. Transfer of 

monies to the N1\1ED shall be made by money order, cashiers check, or certified check 

made payable to the "New Mexi.co Environment Department" and sent to the following 

address: 

New Mexico Environment Department 
Office of General Counsel-Attn: .Ana Marie Ortiz 
Post Office Box 2611 0 
1190 St. Francis Drive 
Harold Runnels Building 
Santa Fe, New Mexico 87502 

The money order, cashiers check or ·certified check shall be accompanied by a letter 

stating that payment is pursuant to Paragraph 69 (State and Municipal Parties' Costs) 

of the Consent Decree in Albuquerque. eta! v. Soarton Technoloev. Inc .. CV 97 0206 

(D.N.M.). NMED shall credit monies transferred to it pursuant to this Paragraph as 

provided by law; and 
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(iv) $122,000.00 plus 7.28 percent of any accrued interest interest paid to 

the United States to the City of Albuquerque. The FLU shall transfer these funds by 

EFT to the following account: 

Bank Name: Norwest Bank New Mexico 
ABA#: 107002192 
Acct Name: City of Albuquerque Common Fund 
Acct#: 1061038394 
Contact: Attn: Larry Geter 
Ref: Payment for litigation costs recovered settlement of Albuquerque v. 
Sparton Technology, Inc., No. CV 96 0206 (D.N.M.). 

(v) $1,000,000.00 plus 59.70 percent of any interest paid to the United 

S-tates to the ONR T. Transfer of monies to ONR T shall be made by money order, 

cashiers check, or certified check made payable to the "Natural Resources Trustee 

Fund" and sent by -certified mail to the following address: 

New Mexico Office of the Natural Resources Trustee 
1190 St. Francis Drive 
Harold Runnels Building 
Santa Fe, New Mexico 87502 

. The check or money order shall be accompanied by a letter stating that payment is 

pursuant t-o Paragraph 66 (State Claim for Natural Resource Damages) of the Consent 

Decree in Albuquerque, et al v. S.parton Technologv, Inc .. No. CV 97 0206 (D.N.M.) 

XIX. NOTICE OF PAYMENTS 

75. At the time that Sparton makes payment pursuant to Paragraphs 66, 69, and 71, it shall 

s·end a letter to the persons listed below which s-tates the date payment was made and the amount of the 

payment made pursuant to each Paragraph. The tetter should also -refer to "Albuquer-que v. S.oarton 
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Technology. Inc., No. CV 97.()206 '(D.N.M.)" and "D.J. No. 90-7-1-875." The letter shall be mailed 

to the following: 

Consent Decree 

Chief 
Environmental Enfor-c·ement Section 
Environment and Natural Resources Division 
U.S. Department of Justice 
P.O. Box 7611 
Washington, D.C. 2.0044-7611 

Re: DJ # 90-7-1-875 

Director 
Compliance Assurance and Enforcement Division 
United States Environmental Protection Agency 
Region 6 
1445 Ross A venue, 'Ste 1200 
Dallas, Texas 75202-2733 

Albuquerque City Attorney 
Legal Department 
P.O. Box 2248 
Albuquerque, New Mexico 87103 

County Attorney 
County ofBemaUHo 
One Civic Plaza, N.W., Tenth Floor 
Albuquerque, New Mexico 87103 

New Mexico Environment Department 
Office of General Counsel 
P.O. Box 26110 
1190 St. Francis Drive 
.Santa Fe, New Mexico 87502 

Director, Environmental Enforcement Division 
New Mexico Attorney General's Office 
P.O. Drawer 1508 
Santa Fe, New Mexico 87504 
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XX. COVENANT NOT TO SUE BY PLAINTIFFS 

7fJ. In consideration of the actions that will be peiformed under the terms of this Consent 

Decree by Sparton and the payments that Spartan will make pursuant to Paragraphs 66 (Civil Penalty) 

and 69 (State and Municipal Parties' Claims for Costs) and subject to Paragraph 78 of this Section, the 

Plaintiffs covenant not to sue or to take administrative action against Spartan: 

(a) for civil claims specifically alleged in Plaintiffs' First Amended Complaints: 

(b) for civil claims under RCRA Section 3008(h), 42 U.S.C. § 6928(h), for 
corrective action or other response measures related to the contamination identified as the basis 
for the February I 0, 1998 Final Administrative Order issued under RCRA Section 
3008{H) of the Resource Conservation and Recovery Act, as amended -12 US. C.§ 
6928(H), U.S. EPA Docket No. RCRA-VI-OOI(h)-96-H; 

(c) for compliance orders or civil judicial actions under RCRA Section 3008(a), 42 
U.S.C. § 6928(a), for corrective action or other response measures related to the 
contamination identified as the basis for the February I 0, 1998 Final Administrative Order 
issued under RCRA Section 3008(H) of the Resource Conservation and Recovery Act, as 
amended 42 US.C. § 6928(H), U.S. EPA Docket No. RCRA-VI-'OOI(h)-96-H; and 

(d) for claims under CERCLA for response costs, as defined by CERCLA Section 
101(23)-(25), 42 U.S.C. § 9601(23)-(25), incurred by the United States in connection with 
the Site thr-ough the Effective Date of this Consent Decree ("Past Response Costs"). 

This covenant not to sue is conditioned upon the satisfactory peiformance by Spartan of its obligations 

under this Cons-ent Decree. If Spartan fails to satisfactorily perform its obligations under this Consent 

Decree, any Plaintiff may move the Court for a determination that the covenant not to sue is void. If the 

Court determines that the covenant not to sue is void because Sparton has failed to satisfactorily 

petform its obligations under this Consent Decree, Plaintiffs shall not assert any of the following claims: 

(a) claims under RCRA Section 3008(g), 42 U.S. C. § 6928(g), f-or civil penalties f-or failure prior to the 

Consent Decree 

Page 58 of 85 

Albugueryue v. Soarton Technolo!!v. Inc. 
>-io. CV 97 0:!06 (D.N.M.) 



Effective Date of this Consent Decree to comply with the February 1 Q, 1998 Final AdministraTive 

Order issued under RCRA Section 3008(H) of the Resource Conservation and Recovery Act. as 

amended 42 U.S.C. § 6928(H), U.S. EPA Docket No. RCRA-VI-001(h)-96-H; and (b) claims for 

costs of litigation incurred in connection with this case through the Effective Date of this Consent 

Decree under RCRA Section 7002(e), 42 U.S.C. § 6972(e). Nothing in this covenant not to sue 

precludes the United States from asserting in the Missouri proceeding {Spartan Technolo!lv, Inc. v. 

Allied Signal. Inc .. et al., Case No. 98-1005-CV-W-5 (W.O. Mo.), that any recovery by Spartan in 

that case should be offset or reduced by the Past Response Costs incurr-ed by the United States. The 

Parties stipulate that the proper procedural mechanism for the United States to pursue such an offset or 

reduction is to raise it as a defense to Spartan's affirmative claims in Spartan Technolo!lv. Inc. v Allied 

Signal. Inc., et al., Case No. 98-1005-CV-W-5 (W.D. Mo.). Although Spartan agrees that it will not 

object to any defense of offset or reduction asserted by the United States in the Missouri proceeding on 

the grounds that the United States should have raised such offset or reduction in some other manner, 

such as a counterclaim, Spartan nevertheless reserves its right to raise any substantive challenges that it 

may have under existing law to a defense of offset or reduction. The United States will bear the 

ordinary burdens of proof and persuasion to establish such a -defense of offset or reduction, as provided 

under existing law. This covenant not to sue shall take effect upon the receipt by Plaintiffs of the full 

payments required by Paragraphs 66 (Civil Penalty) and 69 (State and Municipal Parti-es' Claims for 

Costs). This covenant not to sue extends only to Spartan and does not ·extend to any other person. 
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77. In addition, in consideration of the payment that Sparton will make pursuant to Section 

XVII (State Claim for Natural Resource Damages) and subject to Paragraph 78 of this Section, the 

O:N'RT covenants not to sue or take administrative a-ction against Spanon pursuant to CERCLA 

Section 107(a)(4)(C), 42 U.S.C. § 9607(a)(4)(C), to recover damages for injury to, destruction of, or 

loss of natural resources, including the costs of assessing such damages, r-esulting from the release of 

hazardous substances from the Facility. This covenant not to sue shall take .effect upon the receipt by 

ONR T of the full payment required by Section XY1I {State Claim for Natural Resource Damages). 

This covenant not to sue extends only to Sparton and does not extend to any other person. 

78. Subject to the covenants not to sue in Paragraphs 76 and 77, Plaintiffs retain all 

authority and res-erve all rights to take any and all response actions authorized by law to protect human 

health and the environment. Ex-cept as otherwise provided in Paragraphs 76 and 77, the entry of this 

Consent Decree and Sparton's consent to comply shall not limit or constitute a waiver or settlement of 

any rights or remedies, or otherwise preclude the rights or remedies of the Plaintiffs, and this Consent 

Decree is without prejudice to Plaintiffs' rights and remedies including, but not limited to, the following: 

Consent Decree 

a. claims based on a failure by Sparton to meet a requirement of this Consent 
Decree; 

b. liability to the United States for damages for injury to, destruction of, or loss of 
natural resources; 

c. claims under CERCLA for response costs, as defined by CERCLA Section 
101{23)-(25), 42 U.S. C. § 9601{23)-.(25), incurred by the United States in 
connection with the Site after the Effective Date of this Consent Decree 
("Future Response Costs"); 

d. criminalliability; 
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Consent Decree 

e. liability fer violations of federal or state law, that occur during or after 
impiementation of the Work: 

f. failure to obtain a post--closure care permit pursuant to 20 NMAC 4.1 and 4.2 
and failur-e to comply with any Post Closure Care Permit requirement -or 
conditions pursuant to 4.1 and 4.2; 

g. liability to the State for damages for injury to, destruction of, or loss of natural 
resources, and reasonable assessment costs, if after the Effective Date of this 
Consent Decree: (i) conditions at the Facility previously unknown to the State 
are discovered and such conditions result or have resulted in the release or 
threatened release of a hazardous substance that causes or contributes to injury 
to, destruction of, or loss of natural r:esources that was previously unknown: or 
(ii) information previously unknown to the State is received that indicates there 
is injury to, destruction of, or loss of natural resources that was previously 
unknown; for purposes of this Subparagraph, conditions and information that 
are currently known to the State shall include all information either submitted to 
or in the files of the State Parties, all information in the EPA Administrative 
Record for the Final Administrative Order Issued under RCRA Section 
3008(H) of the Resource Conservation and Recovery Act, as amended. -12 
US.C. § 6928(H), US. EPA Docket No. RCRA-Vl-OOJ(h)-96-H, and all 
information that has been filed with the Court in this action or submitted in 
discovery in this action; 

h. liability to the Municipal Parties for damages for injury to, destruction of. or loss 
of natural resources, property, or property rights, if after the effective date of 
this Consent Decree: (i) conditions at the Facility previously unknown to the 
Municipal Parties are discovered and such conditions result or have resulted in 
the r:elease or threatened release of a hazardous substance that causes or 
contributes to injury to, destruction of, or loss of natural resources, property, or 
property rights; or (ii) information previously unknown to the Municipal Parti.es 
is received that indicates there is injury to, destruction of, or loss of natural 
resources, property, or property rights that was previously unknown; for 
purposes of this Subparagraph, conditions and information that are currently 
known to the Municipal Parties shall include all information either submitted to 
or in the files of the Municipal Parties, all information in the EPA Administrative 
Record for the Final Administrative Order Issued under RCR4 Section 
3()08(H) of the Resource Conservation and Recovery Act. as amended, -12 
US.C. § 6928(H), US. EPA Docket No. RCRA-Vl-OOJ{h)-96-H, and all 
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infonnation that has been filed with the Court in this action or submitted in 
discovery in this ac-tion. 

79. Except as expressly provided in this Cons·ent Decree, the Plaintiffs retain all authority 

and reserve all rights to take any and all response actions authoriz,ed by law, including, but not limited 

to, CERCLA Sections l04 and }{)6, 42 U.S.C. §§ 9604 and 9606. 

80. This Consent Decree shall not be construed as a ruling or determination of any issue 

related to any federal, state, or local permit which Sparton is required to obtain for any reason 

including, but not limited to, permits required under RCRA, permits required to implement this Consent 

Decree, and permits required to initiate, alter, or continue operations of the Facility (including, but not 

limited to, construction, operation, closure, or post closure care permits requir-ed under RCR.A and/or 

state law), and Sparton shall remain subject to all such permitting requirements. Sparton shall be 

responsible for obtaining any fed-eral, state, or local permit(s) for any activity at the Facility, including, 

but not limited to, those necessary for performance of the Work required by this Consent Decree. 

81. Nothing in this Consent Decree is intended either to create any rights in or grimt any 

cause of acti-on. to any person not a Party to this Consent Decree, or to release or waive any claim, 

cause of acti-on, demand, or defense in law or equity that any Plaintiff to this Consent Decree may have 

against any person(s) or entity not a Party to this Consent Decree. 

82. Exceptas pr-ovided in Paragraphs 76 and 77, the Plaintiffs hereby reserve all statutory 

and regulatory powers, authorities, rights, remedies, both legal and equitable, civil, criminal, or 

administrative, including those that may pertain to Sparton's failure to comply with any of the 

requirements of this Consent Decree, RCRA .. , or state law including, without limi-tation, additional 
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enforcement action and the assessment of penalties under RCRA Section 3008, 42 U.S. C.§ 6928, the 

HW A, and the WQA against Sparton, its -offi>Cers and directors. 

XXI. COVENANTS BY SPARTON; EFFECT OF SETTLEMENT 

83. Sparton hereby covenants not to sue and agrees not to assert any claims or causes of 

action against Plaintiffs with respect to the performance of the Work or with respect to this Consent 

Decree, including any claims arising out of actions taken at the Site by Sparton. 

84. In any subsequent administrative or judicial proceeding initiated by any Plaintiff for 

injunctive r-elief, recovery of response costs, or other appropriate relief relating to the Site, Sparton shall 

not assert, and may not maintain, any defense or claim based upon the principles of waiver, res 

judicata, collateral estoppel, issue preclusion, claim-splitting, or other defenses based upon any 

contention that the claims raised by a Plaintiff should have been brought in the instant case; provided, 

however, that nothing in this Paragraph affects the enfDrceability of the covenant not to sue set forth in 

Section XX (Covenant Not to Sue by Plaintiffs). 

85. Sparton hereby releases the United States of America and Samuel L. Coleman, 

Director, Compliance Assurance and Enforcement Division, United States Environmental Protection 

Agency, Region 6 for all claims asserted in the Second Amended Complaint in Sparton Technolo2:v. 

Inc. v. United States Environmental Protection Agency et al., No. CV 97-981 (D.N.M.), and any and 

all otherdaims related to (a) the October 1, 1988 Administrative Order On .Consent U.S. EPA 

Docket No. VI-004(h)-87 -H; (b) the June 24, 1996 Final Decision and Response to Comments 

RCRA Corrective Action for the Spartan Technology, Inc. Coors Road Facility, Albuquerque, 
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NM; (c) the September 16, 1996 Initial Administrative Order issued under RCRA Section 3008(h), 

U.S. EPA Docket No. RCRA-VI-OOl(h)-96-H; and (d) the February 10, 1998 Final Administrative 

Order issued under RCRA Section 3008(H) of the Resource Conservation and Recovery Act. as 

amended 42 U.S.C. § 6928(H), U.S. EPA Docket No. RCR.A-VI-D01(h)-96-H. 

86. Nothing in this Consent Decree shall be construed to limit any claims, causes of action, 

or any rights which Sparton may have against any person not a Party to this Consent Decree. 

87. Notwithstanding any other provision in Section XXI (Covenants by Sparton; Effect of 

Settlement), Sparton reserves its right to pursue claims against the Department of Energy arising out of 

the same transactions and occurrences alleged in the First Amended Complaint filed .on July 28, 1999, 

in Sparton Technoloey, Inc. v. Allied Sienal, Inc., et al. Case No. 98-1005-CV-W-5 (W.D . .Mo.), 

and in the Complaint filed on February 11, 1998, in Sparton Technoloev, Inc. v. United States, Case 

No. 98-111-C (Ct. Fed. Claims). 

XXII. PRECLUSION OF CLAIMS AGAINST THE HAZARDOUS SUBSTANCE 
SUPERFUND 

88. Sparton agrees not to make any claims pursuant to CERCLA Sections 1 06(b ), Ill, or 

112, 42 U.S.C. §§ 9606(b), 9611, or 9612, or any other provision of law, directly or indirectly against 

the Hazardous Substance Superfund established by CERCLA or any comparable funds maintained by 

the State of New Mexico for costs incurred in complying with this Consent Decree. Nothing in this 

Consent Decree shall be deemed to constitute pre-authorization of a CERCLA claim within the 

meaning ofCERCLA Section 111,42 U.S.C. § 9611, or 40 C.F.R. § 700(d). 
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XXIII. WITHDRA \VAL OF ADMlNISTRA TIVE ORDER 

89. EPA her.eby agrees to withdraw the february 10, 1998 Final Administrative Order 

issued under RCRA Section 3008(H) of the Resource Conservation and Recover;.: Act. as 

amended 42 U.S.C. § 6928(H), U.S. EPA Docket No. RCRA-VI-OOl{h)-%-H ("the Final 

Administrative Order"). EPA shall withdraw the Final Administrative Order within sixty (60) days after 

payment is made to the United States pursuant to Paragraph 74{d). 

XXIV. FINANCIAL ASSURANCES 

90. Within thirty (30) days of the effective date of this Consent Decree, Sparton shall 

submit to EPA and NMED for review under Section X (Review of Submittals) an assurance of its 

financial ability to complete the Work required by this Consent Decree. The financial assurances 

submitted by Sparton shall comply with the requirements of 40 C.F.R. Part 264, Subpart H (§§ 

264.140-151 ). Sparton's submittal shall include an itemized estimate of the cost, including capital, 

operation, and maintenance costs, of-completing the Work requir-ed by this Cons-ent Decree. Sparton's 

financial assurance shall be in one or a combination of the forms specified in 40 C.F.R. § 264.143(a)-

(f). If Sparton chooses one or a combination of the instruments described in 40 C.F.R. § 264.143(a)-

(e), Sparton shall submit a copy of the instrument(s) and describe the nature and extent to which the 

instrument(s) is available to EPA and NMED for the purpose of ensuring the completion of the 

requirements of this Consent Decree. If Sparton chooses the instrument described in 40 C .f .R. § 

264.143(f), it shall submit audited financial reports and/or other reliable evidence of its financial assets 

or the assets of its corporate guarantor. 
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91. If alternate remedial systems or technologies for restoration of the Grounchvater at the 

Sit-e are proposed for implementation in the annual report prepared pursuant to Section 3.4 of the 

"Work Plan for the Assessment of Aquifer Restoration" (Attachment D t-o this Decree), Sparton shall 

submit to EPA and NNIED for review under Section X (Review of Submittals) an updat-ed assurance 

of its financial ability to complete the Work. The updated assurance shall include an itemi~ed estimate 

of the cost, including capital, operation, and maintenance -costs, of the proposed alternate remedial 

systems or technologies. The updated assurance shall be in one of the forms specitied in Paragraph 90 

above. 

92. EPA and NMED shall review the submittals described in Paragraphs 90 and 91 

pursuant to Se-ction X (Review of Submittals) and shall notify Sparton in writing whether the submitted 

financial assurance is adequate to ensure financing of the Work. If EPA and/or NMED determine that 

the submitted financial assurances are inadequate, the noti-ce shall state the basis for that determination 

and what additional financial assurance is required. 

93. Within thirty (30) days of receipt -of a noti-ce that its financial assurance is not adequate 

and subject only to i·ts right to dispute such determination under Section Xlll (Dispute ltesolution), 

Sparton shall submit to EPA and NMED for review under Section X (Review of Submittals) additional 

financial assurances as specified in the n-otice provided pursuant to Paragraph 92. 

94. Annually, on the anniversary of EPA's and NMED's approval of the financial 

assurance required by this Section, Sparton shall submit an updated financial assurance that accounts 

for inflation and any increases in the estimated -cost of the Worlc The updated financial assurance shall 
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(a) state whether inflation has increased the estimated cost of the Work; (b) state whether the estimated 

cost of the Work has otherwise increased; and (c) if the estimated cost of the Work has increased, shall 

include additional financial assurances sufficient to ·cover the increased estimate of the cost in one of the 

forms specified in Paragraph 90. EPA and Nl\1ED will review the updated financial assurance pursuant 

to Section X (Review of Submittals) in accordance with the procedures set forth in this Section. 

95. In the event that Sparton is or reasonably expects that it will be unable to maintain the 

financial assurance(s) provided pursuant to this Section, Sparton shall obtain and submit to EPA and 

NMED alternate financial assurance(s) in one or a combination of the forms of financial assurance listed 

in Paragraph 90. Sparton shall submit such alternate financial assurances within thirty (30) days of the 

earlier of (a) the time that Sparton determines that it is unable to maintain the original financial 

assurance(s) or (b) the time that Sparton receives information that gives rise to the reasonable 

expectation that it will be unable to maintain the -original financial assurance(s). 

96. Sparton's inability to demonstrate financial ability to complete the Work shall not 

excuse performance of any of the requirements of this Consent Decree. 

XXV. INDEMNIFICATION OF PLAINTIFFS 

97. Plaintiffs do not assume any liability to third parties by entering into this agreement. 

Sparton agrees to indemnify, save, and hold harmless Plaintiffs, their agencies, departments, officials, 

agents, employees, contractors, subcontractors, and representatives from any and all claims or causes 

of action arising from or on account of wrongful, negligent, or otherwise tortious acts or omissions of 

Sparton, its officers, directors, employees, contractors, subcontractors, receivers, trustees, agents, or 
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assignees, and any other person acting on its behalf or under its control in carrying out the Work or 

other activities pursuant to this Consent Decree. Further, Spanon agrees to pay Plaintiffs all costs they 

incur including, but not limited to, all attorney fees and other expenses of litigation and settlement arising 

from or on account of claims made against Plaintiffs based on wrongful, negligent, or otherwise tortious 

acts or omissions of Spartan, its officers, directors, employees, agents, contractors, subcontractors, and 

any persons acting on its behalf or under its control in carrying out the Work or other activities pursuant 

to this Consent Decree. None of the Plaintiffs shall be held out as a party to any contract entered into 

by or on behalf of Spartan in carrying out the Work or other activities pursuant to this Consent Decree. 

Neither Spartan nor any such contractor shall be considered an agent of any Plaintiff. If any Plaintiff{s) 

s-eeks to be indemnified by Spartan pursuant to this Section, it shall give Spartan written notice of any 

claim for which indemnification is sought and shall consult with Spartan prior to settling such claim. 

Nothing in this Paragraph shall be construed to limit Spartan's right to pursue claims against the 

Department -of Energy, as expressly provided in Paragraph 87 of this Consent Decree. 

98. Subject to Paragraph 87 of this Consent Decree, Spartan waives all claims against 

Plaintiffs {a) for damages or reimbursement and (b) for set-off of any payments made or to be made to 

Plaintiffs which arise from or on account of any contract, agreement, or arrangement between Spartan 

and any person for performance of the Work on or relating to the Site, including, but not limited to, 

claims on account of construction delays. In addition, Spartan shall indemnify and hold harmless 

Plaintiffs with respect to any and all claims for damages or reimbursement arising from or on account of 
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any contract, agreement or arrangement between Sparton and any person for performance of the Work 

on or relating to the Site, including, but not limited to, claims on ac<:ount of-construction delays_ 

XXVI. ACCESS TO INFORMATION; QUALITY ASSURANCE; AND RECORD 
RETENTION 

99. Throughout all sample collection and analysis activities, Sparton shall use EPA-

approved Quality Assurance, Quality Control, and chain-of-custody procedures as specified in the 

Attached Work Plans and other items approved pursuant to Section X (Review of Submittals). In 

addition, Sparton shall: 

a. Require that laboratories used by Sparton for analysis of any samples collect;ed 

pursuant to this Consent Decree petform such analysis according to the methods set forth in the 

"Test Methods for Evaluating Solid Waste" (SW -846, latest edition). Sparton may submit a 

request to use alternate methods to EPA and NMED for review under Section X (Review of 

Submittals). Any such request must be submitted at least forty-five (45) days prior to the date 

Sparton wishes to commence the sampling event and must fully describe the sampling protocol 

whi-ch Sparton proposes to use. Sparton shall not use such alternative methods unless 

approved in writing by EPA and NMED. Submittal of a request to use alterative methods shall 

not excuse Sparton from complying with any deadlines under this Consent Decree. 

b. Require that laboratories used by Sparton implement a quality assurance/quality 

control ("QNQC") program that satisfies the requirements set forth in SW -846, latest edition, 

and that complies with the EPA quality assurance requirements within EPA Requirements/or 

Quality Management Plans, R-2, October 1998, and EPA Requiremen-ts for Quality 
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Assurance Project Plans, R-5, October 1998. Laboratories used by Sparton may be 

required to demonstrate their QA/QC program upon request by EPA or NMED. At their 

discretion, EPA or NMED may provide the samples for analysis and require a QA/QC 

demonstration without providing prior notice. 

100. Until five (5) years after Spartan's receipt of EPA's and NMED·s notification granting a 

Certificate of Full Completion pursuant to Paragraph 41 of Section XI (Certificate of Completion), 

Sparton shall maintain and provide to EPA and/or NMED, upon request, subject to the pr.otections for 

privileged and confidential documents provided by Paragraph 24, ·copies of all documents and 

information within its possession or control or that of its contractors or agents -relating to activities at the 

Site or to the implementation of this Consent Decree, including, but not limited to, sampling, analysis, 

chain of custody records, manifests, trucking logs, receipts, reports, sample traffic routing, 

correspondence, or other documents or information related to the Work. Nothing herein shall be 

construed as a waiver of any attorney .client, work product, or confidential business information 

privilege that Sparton might otherwise possess. At least sixty {60) days prior to destmction or disposal 

of any records covered by this Paragraph, Sparton shall notify EPA and NMED and make such 

records available to EPA and "N'"MED for inspec-tion or retention. 

1 01. Unless otherwise provided for in this Consent ~ree or by agreement among EPA, 

NMED, and Sparton, Spartan shall notify EPA and NMED as provided in Section XXVII (Notices 

and Submittals), Paragraph 102 at least ten { 1 0) ca{endar days prior to engaging in any field activities 

specitied in the Attached Workplans or in any other workpians, schedules, reports, or other documents 
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approved under this C<msent Decree, induding but not limited to well drilling, installation of equipment. 

and sampling. This notification shall also be sent by telecopier t{) the EPA and NMED Project 

Coordinators -designated pursuant to Paragraph l03. At the request ofEPA or NMED, Spart{)n shall 

provide split samples to EPA or NMED, or allow EPA, NMED, or their authorized representatives to 

take samples or split or duplicate samples of any samples collected by, or on behalf {)f, Spanon 

pursuant to the implementation of the Consent Decree. 

XXVII. NOTICES AND SUBMITTALS 

102. Unless otherwise specified in this Consent Decree, whenever, under the terms of this 

Consent Decree, written notice is required to be given or any document (except -documents submitted 

for review and approval under Section X (Review of Submittals))is required to be sent by one Party to 

another, it shall be directed to the individuals at the addresses specified below, unless those individuals 

or their successors give notice of a change to the other Parties in writing. All notices and submittals 

shall be considered effective upon receipt, unless otherwise provided. Written notice as specified in this 

Paragraph shall constitute complete satisfaction of any written notice requirement of the Consent 

Decree with respect to the Parties listed below: 
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As to the United States: 
Chief 
Environmental Enforcement Section 
Environment and Natural Resources Division 
U.S. Department of Justice 
P.O. Box 7611 
Washington, D.C. 20044-7611 
Re: DJ # 90-7-1-875 
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Consent Decr-ee 

Dir.ector 
Compliance Assurance and Enforcement Division 
United States Envir-onmental Protection Agency 
Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

As to EPA: 
Director 
Compliance Assurance and Enforcement Division 
United States Environmental Protection Agency 
Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

Regional Counsel 
Office of Regional Counsel 
United States Environmental Protection Agency 
Region 6 
1445 Ross A venue, Suite 1200 
Dallas, Texas 75202-2733 

As to the Citv of Albuquerque: 
Albuquerque City Attorney 
Legal Department 
P.O. box 2248 
Albuquerque, New Mexico 87103 

As to the Board ofCountv Commissioners of the County ofBemaUilo: 
County Attorney 
One Civic Plaza, N.W., T~nth Floor 
Albuquerque, New Mexico 87103 

As to the New Mexico Environment Department: 
Chief 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502-6110 
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As to the State of New Mexico and the Office of Natural Resources Trustee: 
Dir-ector, Environmental Enfor-cement Division 
New Mexico Attorney General's Office 
P. 0. Drawer 15'08 
Santa Fe, New Mexico 87504 

As to Spartan: 
Tony Hurst, P.,E. 
Gen-eral Civil Engineering Resource 
153 Camino de Sabinal-- P.O. Box 220 
Bosque, New Mexico 87006 

Secretary 
Sparton Technology, Inc. 
2400 Ganson Street 
Jackson, Michigan 49202 

103. Where Sparton is required to provide to EPA or NMED oral notice or notice by 

telecopier, Sparton shall provide such noti-ce to the designated EPA and NMED Project Coordinators. 

The Project Coordinators shall be: 
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EPA Pro.ject Coordinator 
Michael Hebert (6EN-HX) 
Project Manager 
Compliance Assurance and Enforcement Division 
United States Environmental Protection Agency 
Region 6 
1445 Ross A venue, Suite 1200 
Dallas, Texas 75202-2733 
Telephone: (214) 665-8315 
Telecopier: (214) 6-65-7264 
E-mail: hebert.michael@epa.gov 

NMED Project Coordinator 
James Bearzi 
Chief 
Hazardous and Radioactive Materials Bureau 
New Mexi'Co Environment Department 
P.O. Box 26110 
Santa Fe, New Mexi-co 87502-6110 
Telephone: (505) 827-1567 
Tele-copier: (505) 827-1544 
E-mail: james_ bearzi@nmenv.state.nm.us 
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EPA or N1v1ED may change their respective Project Coordinators at any time by providing written 

notice t-o Sparton. 

X.XVID. MODIFICATION 

104. Schedules for completion of the Work may be modified by agreement of EPA, NMED, 

and Sparton. All such modifications shall be made in writing. 

105. No material modifications shall be made to this Consent Decree without written 

notification to and written approval of each of the Plaintiffs, Sparton, and the Court. Modifications to 

the Attached Work Plans or to items approved under Section X (Review of Submittals) that do not 

materially alter that document may be made by written agreement between EPA, NMED, and Sparton. 

1-06. Nothing in this Consent Decree shall be deemed to alter the Court's power to enforce, 

supervise, or approve modifications to this Consent Decree. 

XXIX. LODGING AND OPPORTUNITY FOR PUBLIC COMMENT 

107. After this Consent Decree has been signed by the Parties, it shall be lodged with the 

Court for a period of not less than thirty (30) days for public notice and comment in accordance with 

28 C.F.R. § 50.7 and Section 7003(d) ofRCRA, 42 U.S.C. § 6973(d). The United States and the 

State Parties reserve the right to withdraw or withhold their consent if comments by the public regarding 

the Consent Decree disclose fa·cts or considerations which indicate that the Consent Decree is 

inappropriate, improper, or inadequate. Sparton consents to the entry of this Consent Decree without 

further notice. 
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IDS. If for any reason the Court should decline to approve this Consent Decree in the form 

presented, this agreement is voidable at the sole discretion of any Party and the terms of the agreement 

may not be used as evidence in any litigation between the Parties. 

XXX. COSTS 

109. Except as otherwise provided in this Consent Decree, each Party to this action shall 

bear its own costs and attorneys' fees in the actions resolved by this Consent Decree. 

XXXI. RETENTION OF JURISDICTION 

II 0. This Court retains jurisdiction over both the subject matter of this Consent Decree and 

the Parties for the duration of the performance of the terms and provisions of this Consent Decree for 

the purpose of enabling any of the Parties to apply to the Court at any time for such further order, 

direction, and relief as may be necessary or appropriate for the constru-ction or modification of this 

Consent Decree, or to effectuate or enforce compliance with its terms, or to resolve disputes in 

accordance with Section Xlll (Dispute Resolution) hereof. 

XXXII. TIME 

Ill. Any period of time prescribed or allowed by this Consent Decree shall be computed in 

accordance with the rules set forth in Federal Rule of Civil Procedure 6(a). 

XXXIII. TERMINATION 

112. This Consent Decree shall terminate only after a Motion to Terminate the Consent 

Decree has been granted by the Court. No such motion shall be filed or granted until all the fol·!owing 

conditions have been met: 
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a. Either EPA and NMED have issued a Certificate of Full Completion pursuant 
to Paragraph 41; or Sparton files its motion pursuant to Paragraph 42 and demonstrates that it 
is en tided to a Certificate of Full Completion; 

b. Sparton has been in compliance with the terms of the Consent Decree for six 
(6) months P£eceding the -date of termination; and 

c Sparton has paid all civil penalties, costs, damages, stipulated penahies. and 
other sums due under this Consent Decree. 

Any Motion to Terminate this Consent Decree shall be filed with the Court and copies served upon all 

other Parties. Any Party may file an opposition to the Motion to Terminate within ninety days of the 

date of service. Termination of this Consent Decree shall not affect any continuing obligations of 

Sparton or the covenants set forth in Section XX (Covenant Not To Sue By Plaintiffs) and Section 

XXI (Covenants by Sparton; Effect of Settlement). 

XXXIV. SIGNATORIES 

113. Each undersigned representative of a Party certifies that he or she is fully authorized to 

enter into the terms and conditions of this Consent Decree and to execute and legally bind such Party to 

this document. 

SO ORDERED THIS __ DAY OF----------' 1999, 
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HONORABLE C. LEROY HANSEN 
United States District Judge 
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FOR THE UNITED STATES OF AMERICA 
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LOIS J. SCHIFFER 
Assistant Attorney General 
Environment and Natural Resources Division 
United States Department of Justice 

.MICHAEL T. DONNELLAN, Trial Attorney 
ARNOLD ROSENTHAL, Senior Attorney 
Environmental Enforcement Section 
Environment and Natural Resources Division 
United States Department of Justice 
P.O. Box 7611 
Washington, D.C. 20044-7611 
(202) 514-4226/(202) 514-3446 

WENDY BLAKE, Trial Attorney 
MARY EDGAR, Senior Attorney 
Environmental Defense Section 
Environment and Natural Resour.ces Division 
United States Department of Justi-ce 
P.O. Box 23986 
Washington, D.C. 20026-3986 
(202) 305-0851/(202) 514-2741 
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OF COUNSEL 
GLORIA MORAN 
EVAN PEARSON 
Assistant Regional Counsel 

JOHN J. KELLY 
United States Attorney 

JOHN W. ZA VITZ 
Assistant United States Attorney 
District of New Mexico 
P.O. Box 607 
Albuquerque, NM 87103 
(505) 766-3341 

United States Environmental Protection Agency, Region 6 
1445 Ross Ave. 
Dallas, TX 75202-2733 
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FOR THE ENVIRONI\'IENT AL PROTECTION AGENCY 

Consent Decr-ee 

GREGG A. COOKE 
Regional Administrator 
U.S. Environmental Protection Agency, Region VI 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

STEVEN A. HERMAN 
Assistant Administrator for Enforcement 
U.S. Envir-onmental Protection Agency 
Washington, D.C. 
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FOR THE STATE OF NEW MEXICO 
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PATRICIA A. MADRID 
Attorney General of the State of New Mexico 

GLENN SMITH 
Special Counsel 
CHARLES de SAILLAN 
Special Assistant Attorney General 
Office of the Attorney General ofthe State 

of New Mexico 
Post Office Drawer 1508 
Santa Fe, New Mexico 875D4-1508 
(505) 827-6D14 
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FOR THE NEW MEXICO ENVIRONMENT DEPARTMENT 
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PETER MAG 
Secretary 
New Mexico Environment Department 

?ir lJ . Jl'le<~ 6 < 
1 . ~ 

A A MARIE ORTIZ 
Special Assistant Attorney Generai 
Assistant General Counsel 
New Mexico Environment Department 
Post Office Box 2611 0 
Santa Fe, New Mexico 87502-6110 
(505) 827-2987 
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FOR THE NEW MEXICO OFFICE OF THE NATURAL RESOURCES TRUSTEE 
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Acquiescing: 
DR. WILLIAM M. TURNER 
New Mexico Natural Resources Trustee 

PATRICL-\ A. MADRID 
Attorney General of the State of New Mexico 

GLENN SMITH 
Special Counsel 
CHARLESdeSAILLAN 
Special Assistant Attorney General 
Office of the Attorney General of the State 

of New Mexico 
Post Office Drawer 1508 
Santa Fe, New Mexico '87504-1508 
(505) 827-6"014 
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FOR THE CITY OF ALBUQUERQUE 
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ROBERT M. WHITE 
City Attorney 

GARY A. O'DEA 
Assistant City Attorney 
Post Office Box 2248 
Albuquerque, New Mexico 87103 
(505) 768-4500 
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FOR THE BERNALILLO COUNTY COMMlSSIONERS 
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TITO D. CHAVEZ 
County AttDrney 

PATRICK F. TRUJILLO 
Assistant County Attorney 
One Civic Plaza, N.W., Tenth Floor 
Albuquerque, New Mexico 87103 
(505) 768-4655 
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FOR SPARTON TECHNOLOGY, INC. 

.,.ro..~ ... .....,S B. HARRIS 
Th mpson & KnightL.L.P. 
l 0 Pa-cific Avenue, Suite 3300 
Dallas, Texas 75201-4693 
(214) 969-1700 
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SECTION ONE 
INTRODUCTION 

This Groundwater Monitoring Program Plan (GWMPP) has been devdoped for the Sparton 
Technology, Inc. Coors Road facility located in Albuquerque, New Mexico. Pursuant to Section 
VII, Task I, Item 2 (and Task I.B. of Attachment I- Corrective Action Plan) of the Final 
Administrative Order (FAO) RCRA-VI-OOl(h)-96-H (USEPA, February 1998), Sparton 
Technology, Inc., shall continue monitoring the existing groundwater monitoring wells in 
accordance with the GWMPP. This Plan supersedes all previous groundwater monitoring 
programs. 

The purpose of the GWMPP is to provide detailed procedures, methodologies, and guidance, for 
the implementation of a site-specific groundwater sampling and analyses program. The GWMPP 
is prepared as a complete, stand-alone document for field personnel to use in the implementation 
of the sampling program. The GWMPP is designed to be an evolving document which 
incorporates modifications to the sampling program as site-specific conditions change. The 
objective of the GWMPP is to provide -consistent, high-quality, reproducible water elevation and 
water quality data in support of multiple site assessment and remedial programs. 

The GWMPP is separated into five sections, including this introduction. Historical groundwater 
monitoring programs and a brief discussion of the site geology and hydrogeology, are described 
in Section Two. The groundwater sampling and analysis plan and procedures for sampling the 
existing groundwater monitoring well network is described in Section Three. The schedule for 
implementation and reporting is described in Section Four. Field procedures used in the routine 
monitoring of groundwater are described in Section Five. 
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SECTION TWO 
HISTORICAL GROUNDWAT.ER MONITORING 

Since 1983, Spartan has conducted groundwater monitoring activities under a variety of 
programs. A summary of the site geology and hydrogeology and monitoring well characteristics, 
as well as a discussion of the groundwater monitoring to date, is presented below. 

2.1 SITE GEOLOGY AND HYDROGEOLOGY 

A revised RCRA Facility Investigation (RFI) Report dated May 1, 1992 presents a description of 
the site geology and hydrogeology that was compiled from previous investigations and the RFI 
investigation. A summary ofthe site geology and hydrogeology as presented in the RFI report is 
presented below. 

2.1.1 Site Soils and Geologic Stratigraphy 

Three convergent site surface soils of the Bluepoint Series; the Bluepoint loamy fine sand, the 
Bluepoint fine sand, and the Bluepoint-Kokan Association hilly, are identified on the Spartan 
property. The soils are defined using the Unified Soil Classification System (USCS) as a silty 
sand (SM) and borderline silty sand/poorly graded sand (SM/SP), respectively. The Bluepoint 
Series profile consists of an approximate 8-inch surficial brown loamy fine sand with an 
underlying pale brown to light yellowish brown loamy sand to a depth of approximately 60 
inches or more. The profile is described as being slightly calcareous and mildly to moderately 
alkaline, with a high permeability and rapid infiltration. 

The Spartan facility is located within the Albuquerque Basin, which is a fault trough (Bryan, 
1938) component ofthe Rio Grande depression. Precambrian to Holocene Age geologic 
materials are present within the Albuquerque Basin, with outcrops of Precambrian, Paleozoic, 
and Mesozoic rock identified on the east and west basin rims. The basin fill material consists of 
Tertiary (Santa Fe Group) and Quaternary deposits, which have been estimated to be up to 
18,000 feet in depth. The Santa Fe Group and the Quaternary deposits r-epresent the local aquifer 
underlying the Spartan facility. 

The Santa Fe Group was defined by Kelley (1977) as consisting ofthree members; the lower Zia 
Sandstone Member, the middle Red Member, and the uppermost Ceja Member. At the time of 
the RFI report, all monitoring wells installed were estimated to be installed above the top of the 
uppermost Ceja Member. The upper portion of the Ceja Member was characterized as 
"dominantly yellowish to grayish sandy pebble gravel and pebbly ·sand with lesser amounts of 
interbedded clay, mud, and sand" (Lambert, 1967, p.74). 

Lambert ( 1967, Fig. 2) mapped cobble and pebble gravels resting on the lower part of a larger 
and deeper section of sands and muds identified as the Los Duranes Formation. The Los 
Duranes Formation is described by Lambert (1967, p. 154) as a relatively thick sequence of day, 
mud, sand, and gravel deposited by the Rio Grande. Lambert estimated the formation to be 
approximately 3()0 to 400 feet in thickness and filling a broad valley cut into the Ceja Member. 
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Exposed sections of the Los Duranes were described by Lambert as consisting ofwell-stratified 
sequences of alternating clay and sandy mud layers of ()verbank origin. In addition to the mud­
clay sequences, interbedded lenses of pebbly sand and sandy pebble gravel channel deposits were 
identified. Gravel is apparently less abundant in the formation than mud-clay or pebble sand, 
occurring locally within the sand beds and as separate layers up to 15 to 20 feet thick according 
to Lambert. 

Rio Grande Floodplain Alluvium, consisting of fine to medium sand and gravels, overlie the Los 
Duranes Formation and is intertwined with alluvial fans and aprons ofYoung alluvium. The 
estimated thicknesses ofthe alluvium based upon the studies ofLambert (1967, p. 213) and 
Borklund and Maxwell (1961) are 120 to 130 feet and 80 to 120 feet, respectively. Young 
alluvium, consisting of primarily muddy fine sand with lesser amounts of sandy gravel and mud, 
is present as alluvial fans and aprons at the facility. 

2.1.2 Site Hydrogeology 

Groundwater is encountered beneath the facility at depths ranging from 65 to 75 feet. West of 
the facility the depth to water becomes larger; at the location of off-site containment well CW -1 
(about Y2 mile west of the site) the depth to water is 200 feet Groundwater elevation at the site 
fluctuates approximately two to three feet in response to recharge from farm irrigation and the 
Corrales Main Canal. Off-site calculated hydraulic gradients vary from 1:350 to 1:780, with the 
gradient in a general westward direction. The gradients on-site range from 1:50 to 1 :350. In 
general, the RFI data concluded that groundwater flows in a westerly direction. 

On-site aquifer tests conducted at PW -1 indicated a transmissivity value of 12,000-18,000 gpd/ft, 
hydraulic conductivity of 160-240 gpd/ft2

, storativity of0.002-0.003, and porosity of0.25-0.40. 

Off site tests at well CW -1 indicate a hydraulic conductivity in the same range (240 gpd/fl?) but a 
larger transmissivity (37,500 gpd/ft) due to the larger thickness of the tested interval. 
The RFI report indicated that two primary sediment types were encountered in borings advanced 
at the Sparton facility; clays and sandy muds interbedded with gravelly sands. Both types of 
sediment were identified in every boring however, gravelly sands were predominate in the upper 
and lower portions of the aquifer. 

2.2 STATE MONITORING PROGRAt'\1 

In 1983, Sparton began groundwater monitoring activities at the Coors Road Plant in 
conformance with New Mexico Environment Department's Hazardous and Radioactive 
Materials Bureau (NMED-HRMB) requirements. A total of27 wells were installed (MW-1 
through MW-25, PW-1, and P-1). The required State sampling protocol conducted by Sparton is 
referred to as the Alternate Groundwater Monitoring Program (AGMP). Per the AGMP 
sampling protocol, eight on-site wells (MW-9, MW-14, MW-15, MW-16, MW-19, MW-20, 
MW -21, and MW -22) were sampled on a quarterly basis. In the 1st, 2nd, and 4th Quarters, these 
wells are sampled for the folk>wing parameters: VOC by EPA Method 8010, TOX, TOC, pH 
and specific conductivity (starting in the 2nd Quarter in 1993, NMED approved changing 
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analytical methods for VOC analysis from 8240 to 8010 for the aforementioned quarterly 
events). In the 3rd Quarter, the same AGMP wells were sampled for the following parameters: 
VOC by EPA Method 8240 (now Method 8260), TOX, TOC, pH, specific conductivity, TKN, 
chloride, sulfate, Nitrate as N, sodium, boron, manganese, nickel, and chromium. 

2.3 RFI MONITORING PROGRAM 

In response to the USEP A Administrative Order on Consent dated October 1988, Sparton · 
installed 40 groundwater monitoring wells (MW -26 through MW -64, and PZ-1) and 
implemented an on-site groundwater extraction and treatment Interim Measure (IM) in December 
1988. Using both new (RFI) and existing wells, sampling and analyses of PW -1, MW -18, MW-
23, MW-24, MW-25, MW-26, MW-27, and MW-28 were conducted in accordance with the RFI 
work plan (originally submitted on December 28, 1988, revised March 3, 1989, and approved by 
USEP A on March 6, 1998) and USEPA guidance. 

Including the wells installed prior to the AOC, a combined total of 67 wells were installed 
through June 1991. Ten wells were plugged and abandoned (P-1, MW-1, MW-2, MW-3, MW-4, 
MW-5, MW-6, MW-8, MW-10, and MW-11), resulting in an active network of 57 groundwater 
monitoring wells located both on-site and off-site. Eight of the wells {PW -1, MW -18, MW -23, 
MW-24, MW-25, MW-26, MW-27, and MW-28) are used for IM recovery purposes. A total of 
45 wells have dedicated bladder pumps. The remaining three wells (PZ-1, MW-50, and MW-54) 
are used for static water level measurements. 

The RFI monitoring program terminated with the June 1991 sampling event included in the 
· August 13, 1991 revised RFI Report submitted in final form and appmved by USEPA on July 1, 

1992. 

2.4 SUPPLEMENTARY GROUNDWATER MONITORING PROGRAM 

Sparton unilaterally initiated its own groundwater monitoring program in the 4th Quarter of 
1991, called the Supplementary Groundwater Monitoring Program (SGMP). Originally, this 
program involved sampling 12 off-site wells (MW-35, MW-36, MW-37, MW-46, MW-48, MW-
51, MW-53, MW-55, MW-56, MW-58, MW-60, and MW-62) and three on-site wells{MW-32, 
MW-42, and MW-43) on a quarterly basis for VOC analysis using EPA Method 8240. The 
SGMP was expanded to sample 19 off-site wells (MW-36, MW-37, MW-46, MW-48, MW-51, 
MW-53, MW-55, MW-56, MW-57, MW-58, MW-60, MW-61, MW-62, MW-64, MW-65, MW-
66, MW-67, MW-68, and MW-69) and three on-site wells (MW-32, MW-42, and MW-43) on a 
quarterly basis. Analytical methodology was changed from Method 8240 to 8260 as of the l st 
Quarter of 1998. The SGMP was designed to compliment the ongoing on-site State 
Groundwater Monitoring Program (i.e., the AGMP) and to track results of the IM. 

Sparton also monitoredeight on-site wells (MW-9, MW-14, MW-15, MW-16, MW-19, MW-20, 
MW-21, and MW-22) under the AGMP quarterly over the same time period. The sampling 
procedure under the SGMP consisted of monitoring for VOC's under USEPA Method '8240 and 
then Method 8260B. 
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On an annual frequency (appr-oximately), USEP A/State of New Mexico split samples under the 
SGMP and AGMP with Sparton. During two of the annual events (December 1993 and January 
1996), additional monitoring wells were also sampled. Monitoring wells sampled during the 
December 1993 sampling event include MW-13, MW-29, MW-30, MW-31, MW-34, MW-38, 
MW-39,MW-40,MW-41,MW-44,MW-45,MW-47,MW-49,MW-52,MW-57,MW-59,MW-
63, and MW-64. Monitoring wells sampled during the January 1996"Sampling event include PZ-
1,MW-12,MW-13,MW-17,MW-29,MW-30,MW-31,MW-33,MW-34,MW-38,MW-39, 
MW-40, MW-41, MW-44, MW-45, MW-47, MW-49, MW-52, MW-59, and MW-63. 

In 1996, Sparton installed five additional downgradient "sentinel" groundwater monitoring wells 
to confirm plume limits and rates of movement. The new wells, with subsequent sampling and 
analysis, were added to the SGMP well network (current total of28 monitoring wells). 

In February 1998, a deeper "sentinel" well (MW-70) was added to on-site well cluster #4 (MW-
15, MW-41, and MW-32). Monitoring well MW-70 is screened approximately twenty feet 
below MW-32. During the summer of 1998, Sparton installed monitoring well MW-71 adjacent 
to existing well cluster MW -60/61 to define the plumes vertical extent. In the fall of 1998, MW-
71 was retro-fitted and converted to a two-inch diameter well upon identification of potential 
casing leakage. 

During February and March 1999, Sparton installed on site wells MW-72 and MW-73. Well 
MW -72 is located between MW -15 and MW -43, and is screened about 25 to 35 feet below the 
water table. Well MW-73 is located between MW-14 and MW-15, and is screened about 24 to 
29 feet below the water table. Both wells were installed to better define the plume along the 
northwest property line. 

2.5 EXISTING MONITORING WELL SYSTEM CHARACTERISTICS 

The existing groundwater monitoring well network characteristics are presented in Table 2-1. 
Specifically, Table 2-1 describes the characteristics of each groundwater monitoring well in the 
monitoring system including location, diameter, ground and top of casing elevations, total depth, 
screen interval (length), and screen construction and slot size. Table 2-2 presents a summary of 
the status of each respective well including a description of dedicated sampling equipment, pump 
depth/elevation (if applicable), and well packer information (if applicable). Sparton will update 
and redistribute Table 2-1 to EPA and NMED each time the present groundwater monitoring 
system is altered. Figure 1 presents the network of monitoring wells. Appendix A is a 
compilation of all available well construction and boring logs. 
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SECTION THREE 
SAMPLING AND ANALYSES PLAN FOR EXISTING WELLS 

The following sections describe the procedures for the collection and analysis of groundwater 
samples and the measurement of water levels from the existing monitoring well network. 

3.1 GROUNDWATER SAMPLING NETWORK, PARAMETERS, AND FREQUENCY 

The existing groundwater monitoring network consists of all on-site and off-site monitoring wells 
and is summarized as Table 3-1 and identified on Figure 1. The frequency of groundwater sampling 
and water level measurement recording, as well as the respective analytical parameters for each well, 
are also summarized on Table 3-1. In general, water level measurements are to be completed from 
all wells on a quarterly basis, while sample collection and analysis is conducted quarterly, semi­
annually, or annually. 

The frequency of water level measurements and the groundwater sampling and analysis will be 
reviewed every five years under this plan. From this review the plan will be modified as necessary 
and proposed modifications to this plan will be presented to the U.S. EPA and NMED for their 
review and approval. 

As shown in Table 3-1, eight sentinel/perimeter monitoring wells (MW-52, MW-57, MW-62, MW-
65 through MW -69, and MW-71) are required to be sampled on a quarterly basis. This frequency 
can be modified in the future if data -collected since the implementation of the off-site containment 
system indicates that sampling of these wells is no longer required. 

Analytical parameters include volatile organic compounds (VOC's) utilizing U.S. EPA SW-846 
Method 8260B and analysis of chromium (total). Chromium will be analyzed utilizing U.S. EPA 
SW-846 6000/7000 series. Method detection limits for all constituents must be less than or equal 
to maximum contaminant levels (MCL's) or the state groundwater standards, whichever is more 
stringent for the respective constituents. Table 3-1 and Table 3-2 provides a list of the analytical 
parameters and respective constituent reporting limits. 

In the event that additional groundwater monitoring wells are installed, this plan will be revised by 
Spartan to include the respective well{s) in the sampling program. In the event that the status of a 
well changes (i.e., from active groundwater r~overy well to inactive), this plan will be updated by 
Spartan to include such wells as groundwater monitoring wells as appropriate. 

3.2 GROUNDWATER SAMPLING PROCEDURES 

3.2.1 Decontamination 

To reduce the possibility for cross contamination, dedicated pumps or bailers will be placed in the 
wells. All non-dedicated measuring, purging, and sampling equipment will be decontaminated prior 
to purging and sample collection. In general, decontamination will include washing all purging and 
sampling .equipment with a non-phosphate laboratory detergent, potable water rinse, followed by a 
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distilled water rinse in accordance with Field Procedure P-5 presented in Section Five. 

3.2.2 Water Level Measurements 

During all sampling events, hydraulic performance evaluations, and in accordance with the 
frequency identified on Table 3-1, groundwater elevations will be determined in all available wells 
in accordance with Field Procedure P-4 presented in Section Five. If groundwater sampling will be 
performed, a complete circuit of water levels will be measured before purging and sampling. Water 
level measurements will be recorded beginning with the uncontaminated wells and ending with the 
wells showing the highest constituent levels. Measurements will be made consecutively in a 
minimal amount oftime. Groundwater levels will be measured with respect to surveyed reference 
points. Water levels will be obtained using either an electrical water level tape and probe or a 
chalked, weighted surveyor's tape. The measuring device will be rinsed with distilled water prior 
to each use. 

3.2.3 NAPL Measurements 

The presence or absence ofDNAPLS will be measured once in wells MW-16, MW-18, MW-23 
through 26 and MW-32 in accordance with Field Procedure P-4 presented in Section Five. 

3.2.4 Well Purging 

The wells will be evacuated and sampled using dedicated pumps or bailers. Wells will be purged 
of a minimum of three well volumes in accordance with Field Procedure P-1 presented in Section 
Five, and sampled as soon as possibl~ thereafter. Purging will continue until the pH, conductivity, 
and temperature have stabilized. The purged water will be contained in a graduated container to 
monitor volume i"emoved. All purge water will be disposed in the treatment system holding tank. 

3.2.5 Redox-Potential and Dissolved Oxygen Measurements 

Redox-potential and dissolved oxygen will be measured at each well on an annual basis in 
accordance with Field Procedure P-3 presented in Section Five. 

3.2.6 Sample Collection 

Samples will be obtained with .dedicated pumps or bottom filling/discharging bailers. If a pump is 
used, the dedicated purge/sample pump will be adjusted to achieve a minimum smooth steady flow 
appropriate for sample collection, consistent with rates to be established during November 1999 
sampling event, and to be reported in the first annual report. Samples will be collected by pumping 
directly into each of the required containers. In the event additional samples are collected and 
filtered for dissolved metal analysis, the sample will be placed into the required container following 
field filtration. If a bailer is used, the bailer will be slowly lowered and raised into the well to 
minimize agitation. The contents of the bailer will also be slowly poured into the sample bottles 
through a bottom discharging device. Sampling bottles will have been filled with the proper 
preservatives by the analytical laboratory. 
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Bottles will be filled completely, but will not be overflowed. The VOC bottles will be filled so that 
no headspace exists. The samples for VOC analyses will be-collected in 40 mL glass septum vials 
with Teflon-lined lids and preserved with hydrochloric acid. The maximum holding time for VOC's 
is 14 days. 

A detailed field data sheet for each well will be completed during each sampling event. The field 
data sheet will document actual sampling and purging procedures and observations. The integrity 
of all monitor wells will be checked and noted during ·each sampling ·event. 

3.2.7 Sample Handling 

To prevent misidentification of samples, a label will be securely fixed to each sample container. 
These will be waterproof and carry the following information: 

• Project name and number 
• Sample identification and number 
• Analytical parameter(s) and method and preservatives used 
• Initials of collector 
• Date and time of collection 

3.2.8 Sample Packaging and Shipping 

Following sample collection, all samples will be brought to an on-site location for hatching and 
paperwork checks. At this location, like sample types are matched with -similar sample types from 
all sample locations. Label information is checked to ensure there is no .error in sample 
identification. The samples are packaged to prevent breakage and/or leakage, and the shipping 
containers are labeled in accordance with DOT regulations and International Air Transport 
Association (IAT A) regulations for transport when local .laboratories are not used. 

Sample packaging and shipment requirements will vary depending on the expected concentration 
ofcontaminants, whether or not samples will be shipped by common -carrier, and whether or not the 
samples are expected to con-stitute hazardous materials. For those samples expected to be non­
hazardous in nature, packaging and shipping criteria are designed only to maintain chain-of-custody 
protocol as well as to prevent breakage of the sample containers. The packaging and shipping 
procedures for liquid -samples will be as follows: 

Approximately a 3-inch layer of cushioning material will be placed in the bottom ofwater­
tight, insulated metal or equivalent strength plastic shipping containers, when necessary. 

Bottles will be enclosed in clear plastic bags, through which the labels are visible, and the bag 
sealed. Bottles will be placed upright into the shipping container so they do not ·touch and will not 
touch during shipment, as necessary. 

Using the necessary packing material, the sample bottles will be packed to ensure that they do not 
shift during shipment. 
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• Sealed plasti-c bags of ice cubes or chips will be placed around and on top of the samples 
bottles to keep the samples cool during delivery. 

The appropriate chain-of-custody form(s) will be placed in a zip-lock plastic bag, and placed inside 
of the shipping container . 

. When samples are to be shipped by -common carrier, the shipping container will be closed and 
locked/hatched. If the shipping container used is a picnic cooler, the drain plug will be taped closed 
to prevent any leakage ofwater as the ice packs melt during transport. The lid will be secured by 
taping. The cooler will be wrapped completely with strapping tape at a minimum of two location. 
Labels will not be covered. A completed shipping label will be attached to the top of the -cooler. 
Signed custody seals will be affixed on the cooler. The seals will be covered with wide, clear tape. 
Appropriate labeling will be affixed to the sides of <:ooler (i.e., "Class 9" and "This end up" labels). 

When samples are to be shipped by common carrier, as soon as field personnel are ready to transport 
samples from the field to the laboratories, the laboratory Point of Contact (POC) at eoch laboratory 
will be notified by telephone of the shipment along with the estimated time of arrival. A breakdown 
of required analyses by matrix and concentration level will be included. Samples will either be 
shipped to the laboratory via overnight carrier, delivered directly to the laboratory or maintained at 
the site so as not to exceed sample holding times and then delivered to the laboratory. Upon arriving 
at the laboratory the samples and chain-of-custody records will be placed into a walk-in cold room 
or refrigerator until they can be logged in by the laboratory sample custodian. 

3.3 ENVIRONMENTAL SAMPLES 

During implementation of this Groundwater Monitoring Program Plan, Sparton will collect and 
submit for laboratory analysis groundwater and groundwater treatment system samples. A detailed 
description of the sampling locations and procedures that will be used during the field investigation 
program are presented in previous sections of this document. 

3.3.1 Field-Generated QC Samples 

As a part of the project QA objectives, field-generated QC samples (i.e., equipment blanks, field 
duplicates, and trip blanks) will be-collected throughout each sampling event. Techni-cal judgment 
will be used to determine the days on which equipment blanks and locations at which field duplicates 
will be collected. One equipment blank will be collected at a frequency of approximately 5% of the 
samples collected for eoch type of non-dedicated sampling equipment. One field duplicate sample 
will be collected at a frequency of approximately 5% of the samples collected. In addition, one set 
of trip blanks will accompany every cooler of samples submitted for volatile organic analysis. 

3.3.2 Sample Containers and Preservation M-ethods 

Table 3-3 summarizes the sampling parameters, containers, and preservation requirements for the 
aqueous samples collected during the monitoring program. Sample containers, including those 
necessary for field QC samples, will be obtained from the laboratory or a commercial bottle supplier. 
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3.4 SAMPLE CUSTODY AND FIELD DOCUMENTATION 

An overriding consideration essential for the validation of environmental measurement data is the 
necessity to demonstrate that samples have been obtained from the locations stated and that they 
have reached the laboratory without alteration. Evidence of the sample traceability from collection 
to shipment, laboratory receipt, and laboratory custody (until proper sample disposal and the 
introduction of field investigation results as evidence in legal proceedings when pertinent) will be 
documented. A sample will be considered to be in a person's custody if the sample is: 

In a person's actual possession 
In view after being in a person's possession 

• Locked so that no one can tamper with it after having been in physical custody 
• In a secured area, restricted to authorized personnel 

The field team leader {or designee) will be responsible for overseeing and supervising the 
implementation of proper sample custody procedures in the field. The field team leader or a 
designee will also be responsible for ensuring sample custody until the samples have been 
transferred to a courier or directly to the laboratory. Once received by the laboratory, the samples 
will be processed through an orderly sequence specifically designed to ensure continuous integrity 
ofboth the sample and its documentation. 

3.4.1 Chain of Custody 

The chain of custody procedures will be initiated in the field following sample collection. The 
procedures will consist of: 1) preparing and attaching a unique sample label to each sample 
collected; 2) completing the chain of custody (COC) record; and 3) preparing and packing the 
samples for shipment. These procedures are bri·efly described in the following sections. 

3.4.1.1 Sample Labels 

Field personnel will be responsible for uniquely identifying and labeling all samples collected during 
the monitoring program. All labeling will be completed in indelible/waterproof ink and securely 
affixed to the sample container. 

3.4.1.2 Custody Seal 

Custody seals will be secured across the shipping container openings to ensure content integrity. 
The custody seals will contain both the date and the signature of the person affixing them and will 
be completed in indelible/waterproof ink. The custody seals will be covered with dear plastic tape. 

3.4.1.3 Chain-of-Custody Record 

The COC i'ecor.d as shown in Figure 2 or similar lab form will be completed for each sample set 
submitted for off-site analyses. These fi:>nns will be maintained as a record of sample collection, 
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transfer, shipment, and receipt by the laboratory. These forms will also contain pertinent information 
concerning sampling location, date, and times; signatures of at least one team member; types of 
samples collected along with a unique sample identification number; the number of samples 
collected and shipped for analysis in each lot; the project number, and the name of the laboratory to 
which the samples are being sent. The chain-of-custody records will be completed to ensure proper 
transfer of custody. The appropriate copies will be sent to the laboratory and the Project QA 
Manager. 

3.4.1.4 Transfer of Custody 

Samples will be accompanied by an approved COC form during each step of custody, transfer, and 
shipment. When physical possession of samples is transferred, both the individual relinquishing the_ 
samples and the individual receiving them will sign, date, and record the time on the chain of 
custody form. In the case of sample shipment by an overnight courier, a properly prepared air bill 
will serve as an extension of the COC form while the samples are in transit. 
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3.4.1.5 Laboratory Chain-of-Custody 

Upon receipt at the laboratory, the designated sample custodian will inventory the sample cooler, 
log in the samples, and generate an internal COC or custody transfer record. The samples will then 
be stored in an appropriate secured sample storage area (freezer, refrigerator, etc.). Samples will 
remain in locked sample storage until removal for sample preparation or analysis. All transfers of 
samples from storage to the laboratory until sample disposal will be documented on a laboratory 
sample tracking/custody form that is dated and signed by each person using or transferring the 
samples. 

3.4.2 Documentation 

The program designed to ensure that field samples and field data are valid and useful is summarized 
in Table 3-4. In all cases, the field team will maintain a concise, detailed field logbook containing 
accounts of all field activities and actions taken as well as documentation of observations made. 

All sampling procedures, instrument oCalibration, and information pertinent to sampling conditions, 
progress, and field data collection will be documented following a prescribed set of guidelines. The 
documentation will serve as a permanent and traceable record of all activities related to a specific 
field investigation program. The record will be legible and accessible for verifying sampling 
activities and addressing future questions that may arise concerning such issues as sample integrity, 
and sample traceability. 

All documentation will be recorded in permanent ink. Corrections to errors in field documentation 
or recorded calculations will be made by the first striking out the error with a single line so as not 
to obliterate the original entry. The person originating the change will initial each separate change. 
All revisions, deletions, and changes will be made in indelible ink. 

3.5 CALIBRATION PROCEDURES OF ANALYTICAL INSTRUMENTS 

Instruments and equipment used for the laboratory analyses are controlled by the method selected 
to be used to perform the analyses. The calibration procedures verify that equipment is of the proper 
type, range, accuracy, and precision to provide data compatible with specified requirements. All 
instruments and equipment which measure a quantity, or whose performance is expected at a stated 
level, are subject to calibration. 

Before any instrument is used as a measurement device, the instrumental response to known 
reference materials will be determined. The manner in which various instruments are calibrated will 
be dependent on the particular type of instrument and its intended use. All sample measurements 
will be made within the calibrated range of the instrument. Preparation of all reference materials 
used for calibration will be documented in a standards preparation notebook. 

Instrument calibration typically consists of two types: initial calibration and -continuing calibration. 
Initial calibration procedures establish the calibration range of the instrument and determine 
instrument response over that range. Typically, three to five analyte concentrations will be used to 
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establish instrument response over a concentration range. The instrument 1'esponse over the range 
is generally absorbance, peak height, etc., which will be expressed as a linear model with a 
correlation coefficient (i.e., as a response factor), or as an amount vs. response plot. Continuing 
calibration may be used within an analytical sequence to verify stable calibration throughout the 
sequence and/or to demonstrate that instrument response did not drift during a period of non-use of 
the instrument. 

Method detection limits (MDLs) achievable by the laboratory will be based on in-house instrument 
capabilities. Estimated quantitation limits (EQLs) are the lowest concentration that can be reliably 
achieved within specified limits of precision and accuracy during routine laboratory operating 
conditions. The EQLs are generally five to ten times higher than published MDLs, which are 
generally determined using clean matrixes (e.g., deionized water) free of interferences and are 
analyzed under optimal laboratory conditions. For actual sample analysis, these MDLs may not be 
routinely achievable and the EQLs are employed. 

Individual sample detection limits may vary from the MDLs or EQLs reported by the laboratory. 
These variances may be due to sample dilution requirements, variability in the sample weight or 
volume used relative to that specified in the analytical procedure, dry weight adjustments for solid 
samples, the presence of interfering analyte contaminants, or other conditions related to ·sample 
matrix or instrumental analysis. 

3.5.1 Organic, Inorganic, and Wet Chemistry Analyses 

All organic and inorganic analyses will be performed using EPA methods. 

Gas Chromatograph/Mass Spectrometer (GCIMS) 
Gas Chromatograph (GC) 
Inductively Coupled Argon Plasma (ICP) 
Inductively Coupled Argon Plasma/Mass Spectrometer (ICP-MS) 
Graphite Furnace Atomic Absorption (GF AA) Spectrophotometer 
Cold Vapor Mercury Analysis by Atomic Absorption (CV AA) Spectrophotometer: Flameless 
Spectrophotometer (absorption wavelength of 540 nm) 

3.5.2 Field Analyses 

Prior to the use of any test equipment in the field, such as a pH probe, thermometer, -conductivity 
meter, ORP meter, DO meter, or PID, proper calibration will be ensured. Specific calibration 
procedures and frequencies for various instruments are described in the Field Procedure P-3 
presented in Section Five. 

3.6 ANALYTICAL PROCEDURES 

The analytical procedures to be used for samples collected during the groundwater monitoring 
activities will consist of EPA-approved methods. These procedures will provide project-specific 
detection limits as well as QC requirements. 
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3.6.1 Standard Analytical Methods 

Samples collected during the monitoring program will be analyzed for -chemical parameters by EPA 
methods. The analytical methods that will be used are summarized in Tables 3-5. 

3.6.2 Project-Specific Detection Limits 

In order to produce data capable of meeting the data use objectives, project-specific reporting limits 
for individual parameters have been determined. Metals data will be reported using current quarterly 
instrument detection limits, which must be lower than the project-specific maximum allowable 
reporting limits to be acceptable. It should be noted that the detection limits specified by any method 
may not be attained for all samples because of such factors as matrix effects or volume dilution. 

3.7 QUALITY ASSURANCE OBJECTIVES OF ANALYTICAL DATA 

The five major characteristics of data quality that have been addressed in the development of the 
monitoring program are defined below. Specific QA objectives pertinent to this field investigation 
program are presented in Tables 3-6 and 3-7. 

3.7.1 Accuracy 

Accuracy is defined as the degree of agreement of a measurement (or measurement average) with 
an accepted reference or true value. It is a measure of system bias and is usually expressed as a 
percentage of the true value. An evaluation of accuracy incorporates both laboratory and field 
sampling variables. 

Accuracy will be determined in the laboratory through the use of matrix spike and matrix spike 
duplicate (MS/MSD) analyses for most VOC and inorganic analyses. Accuracy criteria for the 
laboratory methods chosen for this project are defined in the method protocols and are listed in 
Tables 3-6 and 3-7. 

The field team will select one environmental sample in 20 to be analyzed for accuracy for each 
matrix being submitted. The resulting MS/MSD analyses will be used to evaluate accuracy and 
precision for both organic and inorganic analyses. Matrix effects may affect the analyte recoveries 
of the spiked compounds. The percent recoveries of the target compounds will be cakulated and 
used as an indication of the accuracy of the analyses performed. 

Sampling accuracy will be maintained by the implementation and adherence to strict procedural 
protocols. Trip blanks will be collected and analyzed to ensure that no cross-contamination of 
samples by VOC's occurs during sampling or transportation to the laboratory. When non-dedi-cated 
sampling equipment is used, equipment blanks will be collected and analyzed. One trip blank will 
be included in each cooler containing samples to be analyzed for VOC's. Equipment blanks will be 
collected at a frequency of 5% of samples collected for each matrix for non-dedrcated equipment. 
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3.7.2 Precision 

Precision is a measure of agreement among individual measurements of the same property under 
similar conditions. It is expressed in terms of relative percent difference (RPD) between replicates 
or in terms of the standard deviation when three or more replicate analyses are performed. 
Laboratory precision will be determined through the use of MS/MSD analyses (as described in 
section 3.1 0) for organic compounds and inorganic analytes. The RPD between the two results will 
be calculated as a measure of analytical precision. Specific criteria for precision are listed in Tables 
3-6 and 3-7. Sampling precision will also be determined through the collection and analysis of field 
duplicates at a frequency of 5%. In addition, field duplicate analyses will provide an estimate of 
each sample medium's heterogeneity. 

3.7.3 Completeness 

Completeness is a measure of the amount of valid data obtained compared to the amount expected 
to be collected. It is usually expressed as a percentage. The objectives for the monitoring activities 
are to obtain samples for all analyses required in each individual area, to provide a sufficient quantity 
of samples for each of the required analyses, and to obtain quality control samples representative of 
all possible contamination sources (e.g., sample collection, storage, tr'ansportation, etc.). 
Completeness goals are presented in Tables 3-6 and 3-7. 

3.7.4 Representativeness 

Representativeness expresses the degree to which data accurately and precisely represents a 
characteristic of a data population, process condition, a sampling point, or an environment. For this 
monitoring program, grab and composite samples will be taken and such samples are, by definition, 
representative of only the conditions at the point in time collected, within sampling and analytical 
error. 

3. 7.5 Comparability 

Comparability expresses the confidence with which one data set can be -compared to another. To 
achieve comparability in this program, the data generated will be reported using units of ug/L and 
mg!L. By using sampling and analysis procedures consistent with EPA protocols, all data sets will 
be comparable within the Sparton Technology Site and between other EPA sites to ensure that a 
consistent database is used from which decisions concerning remedial action are made. To ensure 
data comparability, NIST traceable, standard reference materials will be analyzed to establish that 
analytical procedures are generating valid data. 

3.7.6 Procedures for Data Assessment 

The QA objectives for the laboratory analyses conducted during this pro.gram are listed in Tables 3-{) 
and 3-7. Accuracy values include components of both random error (i.e., variability due to 
imprecision) and systematic error {i.e., bias), thereby reflecting the total error for a given 
measurement, expressed as a percentage of the true value. The precision values presented therein 
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represent variability for replicate measurements of the same analyte and are expressed in terms of 
the RPD for duplicate measurements of the same samples. The QA objectives for the laboratory 
analyses are based primarily on performance data derived from method validation studies for 
MS/MSD analyses, surrogate spike recoveries, and other QC samples. These are not intended to 
represent data validation criteria per se, but rather represent the performance capability of the 
methods. 

3.8 INTERNAL DATA REDUCTION, VALIDATION AND REPORTING 
PROCEDURES 

Described below are the types of procedures that will be followed by during the reduction, 
validation, and reporting of field and analytical data. Field and analytical data collected during this 
monitoring program will be used to monitor the groundwater contamination and determine the 
groundwater pump and treat system efficiency. 

3.8.1 Data Reduction 

Data reduction will consist of compiling and summarizing data collected during monitoring 
activities. Field and analytical data will be summarized in a tabular or other appropriate format. All 
information and data will be reported and verified for accuracy with the original sources of data. For 
analytical data, units designated by the analytical method will be reported. 

Data produced for internal records and not reported as part of the analytical data will include 
laboratory worksheets and notebooks, sample tracking system forms, instrument logs, standards 
records, maintenance records, calibration records, and associated quality control. From non­
laboratory sources, these data will include field logbooks, sample and QC sample tracking sheets, 
well development logs, instrumentation and calibration logs, and geologic logs. These data will be 
generated during the field activities, and where relevant, will be summarized for interpretation or use 
throughout the data evaluation process. 

3.8.2 Data Validation 

Quality control data provided by the laboratory will enable the Project QA Manager to evaluate the 
validity of the analytical data in terms of accuracy, precision, and environmental significance. The 
Project QA Manager will review the data applying the evaluation acceptance criteria specified 
below. 

All analytical <lata will be evaluated in accordance with the essential applicable elements specified 
in the analytical method. The data evaluation will consist of a review of the folJowing items: 

Data Completeness: If data packages are incomplete or iliegible, the laboratory will be contacted 
to cure and resubmit the data package. 

Holding Times: If the holding time is exceeded, all positive results will be flagged as estimated (J) 
and all non-detects will be flagged as estimated (UJ). If holding times are grossly exceeded, the data 
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will be qualified as unusable or :rejected (R),. 

Blanks: Any analyte detected in the blank and in any of its associated samples will be considered 
non-detected in the samples when the sample's concentration is less than five times the blank 
concentration (or less than ten times the blank concentration for the common laboratory 
contaminants methylene chloride, acetone, or 2-butanone). 

Sample Duplicate: lflaboratory or field duplicate analyses result in a RPD greater than QC criteria, 
the positive results for the analysis will be flagged as estimated (J) and all non-detects will be 
reported unqualified. If one value is non-detected and the other is above the detection limit, all 
positive results will be flagged as estimated (J) and all non-detects will be flagged as estimated (UJ). 

Laboratory Control Sample (LCS): The LCS recovery control limits will be generated by the 
laboratory and updated on a regular basis. The laboratory will submit the most current control limits 
for the analyses requested in each data report. If the LCS recoveries are less than the lower limit 
reported by the laboratory, all associated results will be flagged as estimated (J or UJ). If the LCS 
recoveries are greater than the upper limit reported by the laboratory, all associated positive results 
will be qualified as estimated (J). If the LCS recoveries are grossly low, all associated non-detect 
results will be qualified as unusable (R). 

Surrogate (Organics Only): If the results of the surrogate are greater than QC criteria{above the 
true concentration) all positive results will be flagged as estimated (J) and all non-detects will be 
reported unqualified. If the results of the surrogate are less than QC criteria (below the true 
concentration) all positive results will be flagged as estimated (J) and all non-detects will be flagged 
as estimated (UJ). If the results of the surrogate analyses are grossly below the true concentration, 
all positive results and all non-detects will be flagged as unusable or rejected (R). 

Matrix Spike: If the spike recovery is not within the control limits, data for that sample will be 
qualified appropriately. lfthe results of the matrix spike are greater than QC criteria (above the true 
concentration) all positive results will be flagged as estimated (J) and all non-detects will be reported 
unqualified. If the results of the matrix spike are less than QC criteria (below the true concenti"ation) 
all positive results will be flagged as estimated (J) and all non-detects will be flagged as estimated 
(UJ). If the results of the matrix spike analyses are grossly below the true concentration, all positive 
results and all non-detects will be flagged as unusable or rejected (R). Field measurement data (i.e., 
pH, temperature) will be reviewed for completeness and acc1.H'acy only. 

3.9 FIELD GENERATED QC SAMPLES 

Quality contr-ol samples collect-ed in the field and submitted to the laboratories along with the 
environmental samples are discussed in this section. The types of QC samples that will be collected 
during the monitoring program include: trip blanks, equipment blanks, and field duplicates. Field 
QC samples and frequency of collection are shown in Table 3-8. 

3.9.1 Trip Blank 

One trip blank will be submitted to the laboratory with each -cooler ofsamples for volatile organi-c 
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analysis. The analysis of this blank will provide a baseline measurement of any contamination that 
the samples may have been exposed to during transport. A trip blank will be comprised of a sample 
bottle filled with deionized, organic-free water, preserved, handled like a sample, and sent to the 
laboratory for analysis. Trip blanks will be prepared by the laboratory and will be submitted for 
liquid samples. 

3.9.2 Equipment Blank 

For non-dedicated sampling equipment, one equipment blank will be collected per sampling episode 
per sampling medium or at a frequency equal to approximately 5% of the samples collected for each 
media, whichever is more frequent. The analysis of these blanks will serve to verify the cleanliness 
of the sampling equipment. An equipment blank will be collected by rinsing decontaminated field 
equipment with water, transferring the water to a sample bottle, and submitting the sample for 
analysis. Deionized, organic-free water will be used. The equipment blank will be analyzed for the 
same parameters as the samples associated with that equipment. 

3.9.3 Field Duplicates 

Approximately 5% of all the samples will be collected in duplicate and submitted for laboratory 
analysis. Duplicates are two samples that will be collected independently from one sampling 
location during a single episode of sampling. Duplicates will provide information about sample 
variability. 

3.9.4 Documentation and Review of Quality Control Activities 

Custody of field quality control samples will be documented from the time ofQC sample coHection 
throughout transfer ofthe sample to the laboratory. Documentation of sample collection, shipment, 
laboratory receipt, and laboratory custody will be maintained in order to accomplish this objective. 
Field quality control samples will be packed and delivered along with their corresponding 
environmental samples. 

3.10 LABORATORY GENERATED QC SAMPLES 

The laboratory will comply with the QC sample requirements for the analytical methods used during 
this monitoring program. The QC sample types generally required by the analytical methods are 
described in the following sections. The type and frequency of laboratory QC samples is shown in 
Table 3-8. 

3.10.1 Laboratory Control Standard 

One laboratory control sample (LCS) will be analyzed with each batch of aqueous voiatile samples 
supplied from the field and with each batch of samples prepared for inorganic analysis. A LCS will 
be analyzed for each batch of samples tested for inorganics. The LCS will routinely be used to 
establish the precision and accuracy of an instrument or procedure. The analytical results ofthe LCS 
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will be recorded in the instrument logbook and on the control chart; results must be within the 
acceptable control limits. An LCS solution will be prepared by adding known quantities of an 
EMSL-Cincinnati Standard, a NIST Standard Reference Material, or a reference-traceable stock 
material to deionized water or the solvent of interest. A LCS solution will typically be carried 
through the entire sample preparation and analysis procedure. 

3.1 0.2 Method Blank 

One method blank will be analyzed with every batch of samples supplied from the field for VOC's 
and metals analysis. A method blank will be comprised of laboratory-pure, analyte-free water 
carried through the entire sample preparation and analysis procedure. Analysis of the method blank 
will provide a-check ofthe background contamination due to sample preparation procedures. 

3.10.3 Laboratory Replicates 

Inorganic parameters will be analyzed in duplicate by the laboratory at a frequency of one per twenty 
samples. A replicate analysis will be produced by analyzing two aliquots of a single sampie to 
determine analytical precision. 

3.10.4 Matrix Spike/Matrix Spike Duplicates 

Dne organic matrix spike and matrix spike duplicate pair will be analyzed for each combination of 
matrix and level (low or medium) at a frequency of one per twenty samples per matrix. The analyte 
spike will be added prior to digestion/distillation of the sample. If the spike recovery is not within 
the contmllimits specific to this project, the data for that sample will be qualified appropriately. 

3.10.5 Surrogate Spikes 

All collected samples requiring organic analysis by GC/MS or GC will be spiked with an appropriate 
set of surrogate standards prior to sample preparation. The surrogate standards will encompass the 
full range of types of organics to be analyzed in the san1ple and will also serve as checks on any 
matrix interference exhibited by the samples. Ifthe percent recoveries of the surrogates are outside 
the acceptable method-required criteria limits given in Table 3-6, the associated samples will be 
treated as specified in the analytical method being followed. 

3.1 0.6 Documentation and Review of Quality Control Activities 

Laboratory quality control samples will be documented as specified by the analytical method. The 
QC activities pertinent to the analysis of each shipment of samples from the field will be documented 
in discrete ·sections of the analytical data report and will include: 

• A case narrative describing any problems encountered with method bJanks, matrix spike, and 
matrix spike duplicates, surrogate recoveries, initial-calibration, and continuing calibration; 

• Compilation of method blanks data; 
• Compilation of matrix spike and matrix spike duplicates; and 
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• 'Surrogate recoveries data 

3.11 PREVENTIVE MAINTENANCE 

The ability to generate valid analytical data requires that all analytical instrumentation be properly 
and regularly maintained. The laboratories will maintain full service contracts on major instruments. 
These service contracts provide emergency service repair. The laboratories will keep large 
inventories of replacement parts for instruments and have mechanical and electrical repair 
capabilities in-house. Routine maintenance will be performed by laboratory personnel. Records of 
preventive maintenance for each instrument will be kept in a bound notebook. 

Preventive maintenance of field equipment is also required in order to ensure the collection of valid 
field measurements. The field team leader will be responsible for maintenance on all field 
equipment. 

3.12 DATA ASSESSMENT PROCEDURES 

The following are procedures for evaluating the precision, accuracy, and completeness of analytical 
data generated during laboratory analysis for this monitoring program. The Project QA Manager 
will be responsible for overseeing data assessment and review. 

3.12.1 Evaluation Of Analytical Precision and Accuracy 

Precision and accuracy for all laboratory analyses will be ensured by adherence to protocols 
specified in the analytical methods specified in Tables 3-6 and 3-7. 

3.12.2 Evaluation of Completeness 

Completeness will be measured as the percentage of valid data points obtained compared to the 
amount expected to be collected. Factors that affect completeness by resulting in the loss of valid 
data can include exceedance of validation criteria or sample loss because of broken containers or 
other reasons. 

3.12.3 Review ofData Quality 

A review of data quality will be conducted on data that are not validated and following the validation 
of analytical data. The purpose of the review is to provide the following types of information 
pertinent to characterizing data quality: 

Adequacy of data recording and transfer 
Precision or bias of data 
Adequacy of data calculation, generation, and processing 
Documentation of procedures 
Identification of data qualifiers to define the usability and limitations of the data 
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3.12.3.1 Evaluation of Analytical Precision 

For replicate results D1 and D2, the RPD is calculated as follows: 
D1-D2 

RPD= X 100 
(D1+ D2)/2 

When the RPD is obtained for at least ten (1 0) replicate pairs, the average RPD and the standard 
deviation are cakulated using: 

and 

where: 
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the average of the Relative Percent Difference determinations, 

the RPD of a replicate pair, 

the standard deviation of the data set ofRPD determinations, 

the number of RPD determinations. 

Evaluation of Analytical Accuracy 

To determine the accuracy of an analytical method and/or the laboratory analyst, a periodic program 
of sample spiking will be conducted. The results of sample spiking will be used to calculate the 
quality control parameter for accuracy evaluation, the %R. The %R will be defined as 100 times the 
observed concentration, minus the sample concentration, divided by the true concentration of the 
spike. 
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%R= ---x 100 
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where: 
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the percent recovery, 

the Qbserved spik-ed sample concentration, 

the sample concentration; 

the true coocentration of the spike. 

The true concentratiQn is calculated from: 

Spike Cone. (c] (mg!L) x Volume of Spike (mL) 

Ti= 

Volume of Sample (mL) +Volume of Spike (mL) 

When the percent recovery is obtained for at least ten spiked samples, the mean percent recovery and 

the standard deviation are calculated using the formulae: 

and 
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the mean percent recovery; 

the mean percent recovery of a single spiked sample; 

the number of results; 

the standard deviation of the data set of percent recovery determinations. 
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3.12.4 Evaluation ofField Data 

The accuracy and precision of field measurements are given in Table 3-7. Even though field 
measurements produce definitive data, the simplicity of the measurements eliminates the need for 
extensive QC analyses; also, the equations used in the evaluation of accuracy and precision of 
laboratory data are not applicable to the field measurements to be performed. The field data are used 
to determine stability prior to sampling and, therefore, do not require a data quality assessment such 
as that performed for the laboratory data. Parameter stability for pH, temperature, and specific 
conductance will be defined as achieved when three consecutive measurements are within ± 0.1 pH 
units, ± 1 oc and ± 20 .umhos, respectively. 

3.13 CORRECTIVE ACTION PROCEDURE 

Corrective action procedures will be initiated when a failure to properly follow project plans is 
recognized. Errors in following sampling protocols or improperly or inadequately decontaminating 
sampling equipment may make it impossible to meet the data quality objectives. Ordinarily, 
dedicated equipment will be used. Therefore, the deficiencies noted in following standard protocol 
will be addressed immediately upon recognition. 

Corrective action procedures for this project may be the result of a field surveillance activity or an 
observation made by a field team member or other trained personnel. The person recognizing the 
failure is responsible for bringing the error to the attention of the responsible party (i.e., the person 
improperly following procedures), making note of the problem in the field notebook, and notify the 
Program QA Manager. 

The Program QA Manager will issue a Non-Conformance Report for all areas signaling significant 
and systematic deficiencies to the Project Manager. Each NCR requires that a Corrective Action 
Report (CAR) be completed by the project manager and project QA manager to the Sparton program 
QA manager. A QA file will be used to track NCRs and CARs. These reports will be addressed in 
the final removal action report where appropriate. 

Corrective action by the laboratory will be implemented whenever out-of-control events exist. If 
the analyst perceives problems which may affect data quality, it is his/her responsibility to report the 
event to his/her supervisor. If the supervisor determines that the problem will affect data quality, 
he/she will initiate corrective action and the ciient should be contacted by the laboratory Quality 
Assurance Officer. Samples analyzed during out-of-control situations will be reanalyzed prior to 
reporting of results. 

Corrective action procedures to be implemented by the laboratories will be addressed in the 
laboratory's QAPP. Quality control records addressing daily instrumental-calibration, instrumental 
control limits, method detection limits, and analyses of quality control samples will be maintained 
for five years. Any problems encountered and corresponding corrective action will be documented 
by the laboratory. 
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SECTION FOUR 
REPORTING AND SCHEDULING 

The GWMPP will generate data to monitor changes in the plume configuration and concentrations. 
Specific deliverables will be submitted as described below and presented in Table 4-1. 

4.1 SEMI-ANNUAL PROGRESS REPORTS 

Mr. Michael Hebert of EPA Region 6 , and Mr. Dennis McQuillan, Mr. Baird Swanson, and the 
chief of the HRMB, ofNMED, will be notified two weeks prior to each scheduled sampling event. 

Sparton will provide Mr. Michael Hebert ofEPA Region 6, and Mr. Dennis McQuillan, Mr. Baird 
Swanson, and the chief of the HRMB, ofNMED, with signed semi-annual progress reports while 
implementing the Groundwater Monitoring Program Plan. For the purpose of this Groundwater 
Monitoring Program Plan, analytical reports submitted shall only include analytical data set 
summaries, unless the full analytical package is requested. The semi-annual progress reports will 
be submitted within 60 days of Sparton's receipt of all the analytical data and will include water 
level summaries and analytical data summaries. Sparton will provide quarterly progress reports 
within 60 days of Sparton's receipt of all analytical data, if requested by EPA or NMED. The 
quarterly progress reports will include water level summaries and analytical data summaries. 

In addition to the semi-annual progress reports and possible quarterly progress reports, the Site 
Annual Report described in Consent Decree Attachment D will include the following elements: 

• A description of significant activities (e.g. sampling events, groundwater elevations data, 
summary of analytical results, etc.) and work completed/work accomplishments during the 
reporting period; 

• Potentiometric surface maps and contaminant concentration contour maps (annual basis); 

• Summari·es of all contacts between groundwater sampling personnel and representatives of the 
local community, public interest groups or State government during the reporting period 
associated with the implementation ofthis plan; 

• Summaries of all problems or potential problems encountered during the reporting period; 

• Actions being taken and/or planned to rectify problems; and, 

• The results of any sampling test and/or other data generated during the reporting period. 

4.2 ANALYTICAL DATA PACKAGES 

The analytical data packages from the laboratory shall be received by Sparton's project chemist or 
quality assurance offlCer within 21 business days of the collection of samples in the ficld. The 
analytical data reports shall contain a minimum of the following: 
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• Analytical data for each sample ·submitted for analysis; 
• Procedure used for each requested analysis perform~d; 
• Date of sample receipt; 
• Date of sample extraction, digestion and date of analysis; 
• Matrix of each sample analyzed; 
• Volume or weight ofsample digested and/or analyzed; 
• Estimated Quantitation Limits (EQLs) for each parameter; 
• Method or Preparation Blank analytical results associated with the project samples; 
• Laboratory Control Sample (LCS) Recoveries; 
• Project specific and/or batch Matrix spike/Matrix Spike Duplicate (MS/MSD) Recoveries and 

Relative Percent Differences (RPD); 
• Surrogate Recoveries for organic analyses; 
• Initial and Continuing Calibration associated with each analysis; 
• Case Narrative documenting any out-of-control events during sample analysis; 
• Technical problems, quantitation limit adjustments due to interferences; and 
• Analysis with respect to holding time requirements. 

The analytical reporting as outlined above shall allow for the data review and validation as stated 
in Section Three. 

4.3 CORRECTIVE ACTION REPORTS 

Corrective action procedures shall be initiated when a failure to properly follow project plans is 
recognized. Errors in following sampling protocols or improperly or inadequately decontaminating 
sampling equipment may make it impossible to meet data quality objectives. Therefore, the 
deficiencies noted in following standard protocol will be addressed immediately upon recognition. 

Corrective action procedures for this project may be the result of a field surveillance activity, a direct 
result of performance, or an observation made by a field team member or other trained personnel. 
The person recognizing the failure is responsible for bringing the error to the attention of the 
responsible party (i.e. the person improperly following procedures), making note of the problem in 
the field notebook, and modify the program QA manager. The program QA manager shall issue a 
Non-Conformance Report (NCR) for all areas signaling significant and systematic deficiencies to 
the project manager. Each NCR required that a Corrective Action Report (CAR) be completed by 
the project manager to the program QA manager. 
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A QA file will be used to track NCRs and CARs. These reports will be addressed in the final 
corrective action measure report where appropriate. 

Corrective action by the laboratory shall be implemented whenever out-of-control events exist. If 
the analyst per-ceives problems which may affect data quality, it is his/her responsibility to report the 
event to his/her supervisor. If the supervisor determines that the problem will affect data quality, 
he/she will initiate corrective action and the client should be contacted by the laboratory Quality 
Assurance Officer. Sample analyzed during out-of-control situations shall be reanalyzed prior to 
reporting of results. 
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SECTION FIVE 
FIELD PROCEDURES 

The following sections describe field procedures related to the collection and analysis of 
groundwater and the measurement of water levels. The field procedut"es 'Comply with the 
requirements specifted in the Corrective Action Plan for the Sparton facility, presented as 
Attachment I ofthe Final Administrative Order RCRA-VI-OOl(h)-96-H (USEPA, February 1998). 

5.1 INDEX OF FIELD PROCEDURES 

PROCED.I.lRE.: 

P-1 

P-2 

P-3 

P-4 

P-5 

P-6 

P-7 

P-8 

P-9 

DESCRIPTION· 

Well Purging 

Groundwater Sampling 

Redox-Potential, Dissolved Oxygen, Temperatui"e, pH, and 

Conductivity Measurements and Equipment Calibration 

Measurement of Depth to Water, Total Depth, and Nonaqueous 

Phase Liquids 

Decontamination ofNon-Dedicated Sampling Equipment 

Well Development 

Calculation ofBorehole and Purge Volumes 

Borehole and Well Abandonment 

Surveying 
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Procedure P-1 

WELL PURGING 

1.0 PURPOSE 

The purpose of this procedure is to provide general information on well purging by the pumping 

method or bailing method prior to the sampling of groundwater wells. The methods and equipment 

described are for the purging prior to the collection of water samples from the saturated zone. 

2.0 SCOPE 

This procedure applies to purging variable volumes of water. The wells need to be properly purged 

prior to sampling to obtain a representative sample from the well location. 

3.0 REQUIREMENTS 

Methods for purging from completed wells include the use of pumps, bailers, and various types of 

samplers. The primary considerations in obtaining a representative sample of the groundwater are 

to avoid collection of stagnant (standing) water in the well and to avoid physical or chemical 

alteration of the water due to purging and sampling techniques. 

4.0 EQUIPMENT 

The following equipment may be needed to purge the groundwater wells. 

4.1 Purge pump, sample pump, or bailer 

4.2 Compressed gas or air compressor 

4.3 Water Level Indicator 

4.4 Portable Tank to contain the purge water 

4.5 Field Logbook 

4.6 Calculator 

4.7 Groundwater Sampling Form 

4.8 Disposable Latex or Nitrile Gloves 

4.9 Teflon or other appropriate purging/sampling tubing 

4.10 pH, temperature, and conductivity meter{s) 
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4.11 HNu or OVA as appropriate for health and safety screening 

5.0 PROCEDURE FOR WELLS WITH GOOD (HIGH) RECHARGE RATES 

Good or high recha!ge wells are those wells which can be reasonabiy purged of the required three 

well volumes within a reasonable time frame. 

The groundwater wells with good (high) recharge rates shall be purged according to the following 

procedure. Details regarding the groundwater sampling procedure and field data will be recorded 

in both a bound field log book and on the groundwater sampling form. All non-dedicated purging 

equipment shall be decontaminated prior to and after use per procedure P-5 or dedicated or 

disposable equipment shall be used. 

1. The wells shall be unlocked and the caps removed. Appropriate health and safety procedures 

shall be followed to protect against potential exposure to organic vapors which may include 

screening the well with an HNu or OVA. In the event that an HNu or OVA is utilized, all 

readings shall be recorded in the field logbook. 

2. Procedure P-4 should be followed to determine the presence of immiscible layers, when 

appropriate (for select on-site wells) and to determine the depth of water and total depth of 

the well. In the event that a dedicated pump is stationed in the well preventing total depth 

measurements, historical well depths from previous soundings or the well construction logs 

shall be used. 

3. The volume of water to be purged from the well is determined using procedure P-7. 

4. Once the volume of water to be removed is calculated, a dedicated pump, disposable bailer 

or decontaminated non-dedicated pump will be used to remove the water form the well and 

place it in a portable tank. If a pump is used, it shall be at an appropriate rate that prevents 

extremely rapid drawdown, allows for adequate recharge, and minimizes turbidity and 

aquifer disturbance. The portable tank shall be graduated so that the amount of water purged 

from the well -can be measured or the pumping rate and duration shall be closely monitored 

to assure adequate purge volume removal. 

5. To document that the wells have been adequately purged, specific conductance, temperature, 

and pH {See Procedure P-3) shall be measured utilizing appropriate meters. The meters shall 
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be properly calibrated and used in a manner consistent with the manufacturers specif~ations. 

The readings shall be collected in accordance with Procedure P-3. Once the well has been 

properly purged and the parameters have stabilized the water samples can be collected as 

described in Procedure P-2. 

6.0 PROCEDURE FOR WELLS WITH POOR (LOW) RECHARGE RATES 

Poor or low recharge wells are those wells which can not be reasonably purged of the required three 

well volumes within a reasonable time frame. 

The groundwater wells with poor (low) recharge rates shall be purged according to the following 

procedure. Details regarding the groundwater sampling procedure and field data will be recorded 

in both a bound field log book and on the groundwater sampling form. All non-dedicated purging 

equipment shall be decontaminated prior to and after use per procedure P-5 or dedi'Cated or 

disposable equipment shall be used. 

1. The wells shall be unlocked and the caps removed. Appropriate health and ·safety procedures 

shall be followed to protect against potential to organic vapors which may include screening 

the well with an HNu or OVA. In the event that an HNu or OVA is utilized, all readings 

shall be recorded in the field logbook. 

2. Procedure P-4 should be followed to determine the presence of immiscible layers when 

appropriate (for select on-site wells) and to determine the depth of water and total depth of 

the well. 

3. The volume ofwater to be purged from the well is determined using procedure P-7. 

4. The wells will be evacuated of water using a disposable bailer with care taken 1:o minimize 

agitation. 

5. For poor recharge wells, it will not be necessary to demonstrate that pH, conductivity, and 

temperature have stabiJized. One measurement of pH, conductivity, and temperature will 

be made and recorded during the purging event. 
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Procedure P-2 

GROUNDWATER SAMPLING 

1.0 PURPOSE 

The purpose of this procedure is to obtain groundwater samples that are representative of the source 

from which they are taken and minimize sampler exposure to groundwater contaminants. 

2.0 SCOPE 

This procedure provides information on proper equipment and ·techniques for groundwater sampling. 

The techniques described should be followed whenever applicable, noting that site-specific 

conditions, may require adjustments in methodology. 

3.0 REQUIREMENTS 

Generally, wells should be sampled immediately following purging or within three hours of purging. 

However, wells with poor recharge rates should be sampled within 24 hours of purging. Poor 

recharge wells are those that cannot be reasonably purged of three well volumes. If the well is 

evacuated of water during purging prior to removal of the required volume, the well may be 

sampled once the well has recharged to a water level that allows for the required samples to be 

obtained. 

Applicable preservatives must be added to the sample containers before the sample is added to the 

container. All non-dedicated sampling equipment must be decontaminated in accordance with the 

Field Procedure P-5, before commencement of sampling. 

4.0 SAMPLING EQUIPMENT 

The following pieces of equipment may be needed to collect groundwater samples. 

4.1 Sample Containers 

4.2 Submersible or dedicated sample pumps or disposable bailers 

4.3 Coolers for sample shipping and cooling 

4.4 Labels 
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4.5 Appropriate Packing Cartons and Filler 

4.6 Chain-of-Custody Documents 

4.7 Camera and Film 

4.8 Appropriate Keys(for locked wells) 

4.9 Water Level Indicator 

4.10 Field Logbook 

4.11 Well Sampling Form 

4.12 Indelible Marking Pens 

4.13 Plastic Trash Bags 

4.14 Disposable Latex or Nitrile Gloves 

4.15 Ice 

4.16 Teflon or appropriate sampling tubing 

4.17 55-gallon drums 

4.18 Field Filtration Apparatus and Filters 

5.0 PROCEDURE 

5.1 General 

To be useful and accurate, a groundwater sample must be representative of the particular saturated 

zone of the substrata being sampled. Wells will be purged prior to sampling by the use of a 

dedicated submersible pump or bailers as described in Procedure P-1. Water produced during 

purging and well sampling shall be -collected in 55-gallon containers. Details regarding the 

groundwater sampling procedure and field data will be re-corded on the groundwater sampling form. 

The following procedures shall be adhered to when sampling the monitoring wells. 

1. The well shall be purged as described in Procedure P-1. 

2. Samples shall be collected by discharging the water directly into the required containers. In 

the event additional samples are collected and filtered for dissolved metal analysis, the 

samples will be placed into the required container following field filtration. After the purge 

period, dedicated purge/sampling pumps will be adjusted to achieve a minimum smooth 

steady flow appropriate for sample collection, consistent with rates to be established during 

November 1999 sampling event, and to be reported in the "first annual report. 

3. The samples for VOC's analysis shall be-collected first in 3-40 mL vials with Teflon-lined 
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lids. The vials shall be completely filled so that no headspace is present. Samples for metals 

analysis shall be collected ~ast in a 250 ml, 500 ml or 1 L polyethylene bottle pre-preserved 

with nitric acid (HN03). 

4. Prior to or subsequent to sample collection, additional well water shall be collected for the 

field measurement of dissolved oxygen and redox-potential consistent with the protocols of 

Procedure P-3, when necessary. 

5. When samples to be filtered are obtained using a disposable bailer, the water will be emptied 

from the bailer into a new polyethylene cubitainer. The water will be drawn from the 

cubitainer using a Geotech Series 2 peristaltic pump, pushed through a 0.45 urn disposable 

cartridge filter and discharged directly into the appropriate sample containers; Following 

sample collection, the peristaltic pump will be reversed to evacuate the filter prior to 

disposal. The evacuated water will be disposed with the purge water. The tubing used in the 

peristaltic pump will be dedicated to each well or new tubing will be used for each well. 

When samples to be filtered are obtained using a bladder pump, the water will be pushed 

through a 0.45 urn disposable cartridge filter and discharged directly into the appropriate 

sample containers. The filter will be drained prior to disposal. 

6. The samples shall be labeled and immediately be placed in a cooler containing ice to 

maintain a temperature of 4 degrees Celsius. Ideally, a temperature blank should be provided 

by the laboratory to accompany the ice chest and is used to verify that the samples have been 

stored at the proper temperature during sample delivery. The label on the sample container 

shall contain the following information. 

Project name and number 

Sample identification 

Analysis 

Sampler's Initials 

Sample Date and Time 

Preservatives 

7. The cooler shall be sealed and shipped or hand delivered to the laboratory for analysis. 
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Procedure P-3 

REDOX-POTENTIAL, DISSOLVED OXYGEN, TEMPERATURE, 

pH, AND CONDUCTIVITY MEASUREMENTS AND EQUIPMENT CALIBRATION 

1.0 PURPOSE 

The purpose of this procedure is to provide information on how to perform the measurements of 

redox-potential, dissolved oxygen, turbidity, temperature, pH, and conductivity in the field. The 

field measurements of pH, temperature, and-conductivity are to be collected during the well purging 

process (Procedure P-1) and the well development process (Procedure P-6) to determine when well 

purging and development is complete {i.e. stabilization). In addition to pH, temperature, and 

conductivity readings, measurement of turbidity shall be collected and stabilized during the well 

development process. The collection of dissolved oxygen and redox-potential measurements -can 

be completed during the purging or well sampling process. The dissolved oxygen and redox­

potential measurements are factors relating to long-term aquifer monitoring and restoration and are 

to be collected on an annual basis. 

2.0 SCOPE 

This procedure addresses the field measurement of redox-potential, dissolved oxygen, temperature, 

pH, and conductivity using appropriate instrumentation which may include using flow-through cells 

or down-hole water quality loggers, or combination or individual parameter meters. 

3.0 REQUIREMENTS 

For monitoring wells with good or high recharge rates, the field measurements of temperature, pH, 

and conductivity should be stabilized prior to sampling groundwater from a monitoring well. If the 

parameters have not stabilized, then additional water will need to be removed until stabilization 

occurs. Stabilization is achieved when three consecutive readings for the parameters of temperature, 

pH, and conductivity are within± 1 o Celsius,± 0.1 pH units, and± 20 ,umhoslcm, respectively. The 

field measurements will be made either in the well ahead of the pump intake in the case of a down­

hole meter, or "in-line" prior to the purge water container in the case of a flow-through cell meter, 

or at the discharge of the pump tubing in the case of hand held meters. Readings collected with the 

pH meter, conductivity meter, and thermometer or electronic meter shall be obtained at regular 

intervals during the purging process and continued as necessary until stabilization has occurred. 
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For wells with poor or low recharge rates, it will not be necessary to demonstrate that pH, 

conductivity, and temperature have stabilized. One measurement of pH, conductivity, and 

temperature will be made and recorded during the purging event. 

The collection of dissolved oxygen and redox-potential measurements can be completed during the 

purging or well sampling process and is a one-time reading (not <:onsecutive readings) collected on 

an annual basis. 

4.0 EQUIPMENT 

4.1 Disposable Latex or Nitrile Gloves 

4.2 Field Logbook 

4.3 Teflon® or appropriate purging/sampling tubing 

4.4 Drums to collect purging or excess sampling water 

4.5 Plastic Cups 

4.6 pH Meter/Buffer Solutions 

4. 7 Conductivity Meter/Calibration Solutions 

4.8 Temperature Thermometer or Electronic Meter 

4.9 Dissolved Oxygen Meter, Oxidation-Reduction Potential (ORP) Meter, and Flow-Through 

Cell (if necessary) 

5.0 PROCEDURE 

A pH meter, conductivity meter, and temperature thermometer or electronic meter, will be used to 

collect the measurements of pH, conductivity, and temperature during well purging or well 

development. A dissolved oxygen meter and a redox-potential meter will be utilized to collect 

dissolved oxygen and redox-potential measurements after well purging or during well sampling on 

an annual basis. In general, a best effort should be made to collect the measurements simultaneously 

and from the same representative water. The respective meters are to be calibrated in accordance 

with standard industry practice and in accordance with the manufactures recommended protocols. 

In general, the meters are calibrated and utilized for the collection of measurements by the following 

general procedures: 

Calibration and ColJection for Dissolved Oxygen 

The oxygen probe should be calibrated daily. The oxygen probe will be 'Calibrated and operated in 
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accordance with the manufacturer's procedures. 

Calibration and Collection for pH with pH Meter 

The pH meter must be calibrated using buffer solutions with known values. A two point calibration 

will be used. The following steps will be followed to calibrate the pH meter and obtain r-eadings. 

1. The probe on the pH meter shall be rinsed with distilled water. 

2. Gently remove any water droplets from the probe before using the buffer solutions. 

3. Place the meter into the 7.0 buffer solution. Tum the meter on. If the meter does not read 

7 .0, the meter will need to be adjusted. 

4. Adjust the meter in accordance with manufacturers specifications until 7.0 appears on the 

meter. 

5. Remove the meter from the 7.0 buffer solution. Rinse the probe with distilled water. 

6. Gently remove any water droplets. 

7. Place the mater into the 10:0 buffer solution. Tum the meter on. Ifthe meter does not r-ead 

l 0.0, adjust the meter as discussed in Step #4. 

8. Remove the meter from the 10.0 buffer solution. Rinse the probe with distilled water. 

9. Pump some water from the well into a plastic cup. Tum the pH meter on and place it in the 

water. Record the reading. 

W. Readings collected with the pH meter shall be obtained at regular intervals during the 

purging process and continued as necessary until stabilization has occurred. Stabilization 

is achieved when the pH parameter measurements are within± 0.1 pH units. 

Calibration and Collection f<>r Conductivity with Conductivity Meter 

The conductivity meter must be calibrated using buffer solutions with known values. The buffer 
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solutions to be used will have a va~ue ofbetween 500 and 1500. The meter shall be calibrated and 

operated in accordance with manufacturer's specifications and procedures. 

Iemperature Readings 

Temperature readings will be taken with an alcohol-filled scientific thermometer or electronic meter. 

The temperature readings shall be recorded in degrees Celsius. The following steps should be 

followed when obtaining temperature readings. 

1. Rinse the thermometer with distilled water. 

2. Gently remove any water droplets. 

3. At the same time pH and conductivity readings are collected, a third cup or the cup on the 

thermometer shall be filled with water from the well. The thermometer shall be placed into 

the cup and a temperature recorded or a direct reading shall be collected from the electronic 

meter. 

4. Remove the thermometer and rinse it with distilled water. 

5. Readings collected with the thermometer shall be obtained at regular intervals during the 

purging process and continued as necessary until stabilization has occurred. Stabilization 

is achiev.ed when the temperature parameter measurements are within ± 1 o Celsius. 

Calihra:tilln__and__,Clle_ction for Redox Potential 

The redox-potential probe should be calibrated daily. The redox-potential probe will be calibrated 

and operated in accordance with the manufacturer's specifications and procedures. 
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Procedure P-4 

MEASUREMENT OF DEPTH TO WATER, TOTAL DEPTH, AND NON AQUEOUS 

PHASE LIQUIDS 

1.0 PURPOSE 

The purpose of this section is to provide information on the proper measurement of piezometric head 

levels, total depth of monitoring wells, and determining the presence and measurement of immiscible 

liquids. 

2.0 SCOPE 

This section provides guidance for obtaining water level measurements, total depth measurements, 

the thickness of non aqueous phase liquids (if present), and determination of well volumes. These 

procedures are frequently conducted in conjunction with groundwater sampling and the preparation 

of potentiometric surface maps. Only select monitoring wells as presented below will be gauged on 

a one-time basis (assuming non-detect) for the presence of non aqueous phase liquids. 

3.0 REQUIREMENTS 

Groundwater level measurements should precede groundwater purging or sampling and should 

progress from non-impacted wells to wells which are known to be impacted. 

4.0 EQUIPMENT 

The following equipment may be needed to measure the depth to water, total depth, and thickness 

(if present) of immiscible layers. 

4.1 Disposable Latex or Nitrile Gloves 

4.2 Water Level Indicator 

4.3 Oil-Water Interface Probe 

4.4 Appropriate Keys (fur lock.ed wells) 

4.5 Field Logbook 

4.6 Groundwater Sampling Form 
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5.0 PROCEDURE 

1. Wells that have a water tight or pressure cap should be unsealed at least 24 hours prior to 

measurement to allow for water levels to stabilize. The protective casing will remain locked 

during this time period to prev.ent vandalism. 

2. Check operation of water level indicator above ground. All water level indicators must be 

decontaminated by rinsing with distilled water before and after each use per Procedure P-5. 

In general, water level measurements should first be collected from monitoring wells that are 

not contaminated or have minimal contamination and proceed to wells which have elevated 

coocentrations of contaminants. 

3. All information shall be recorded in the field log book and on the groundwater sampling 

form (if sampling is to occur). 

4. The presence of non-aqueous phase liquids ( DNAPL) will be determined using an interface 

probe by first checking the surface of the groundwater and then slowly taking continuous 

readings until the bottom of the well is reached. Specifically, on-site monitoring wells MW-

16, MW-18, MW-23 through MW-26, and MW-32, should be gauged once to verify the 

presence/absence of DNAPL. If DNAPL is detected, the respective wells should be 

monitored quarterly for DNAPL and thickness measurements should be recorded on sample 

logs. If the interface probe indicates a change in potential (most meters have an audible 

alarm and/or light system; see specific meter operating manual), the depth shall be recorded 

per step five of this procedure. No further gauging for DNAPL will be required if it is not 

detected in the above on-site wells unless changes in site specific conditions merit DNAPL 

reevaluation. 

5. Measurements should be taken from a -surveyed reference mark on the top edge of the well 

head. All measurements are to be accurate to the nearest 0.01 foot. 

6. Measurements of depth to water, total depth, and depth to top and bottom of all immiscible 

layers are to be recorded along with the date and time of measurement, well number, 

diameter of the well, and vi-sual condition of the well. 
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Procedure P-5 

DECONTAMINATION OF NON-DEDICATED SAMPLING EQUIPMENT 

1.0 PURPOSE 

The purpose of this section is to provide information on the proper decontamination of non-dedicated 

sampling -equipment used to perform field investigations. 

2.0 SCOPE 

This procedure addresses decontamination of all field sampling equipment. 

3.0 REQUIREMENTS 

To ensure that chemical analysis results are reflective of the actual concentrations present at 

sampling locations, equipment used in sampling activities must be properly cleaned and 

decontaminated prior to and following each use. This will minimize the potential for cross­

contamination between sampling locations and the transfer of contamination off-site. 

4.0 DECONTAMINATION EQUIPMENT 

The following equipment may be needed to properly decontaminate sampling equipment. 

4.1 Disposable Latex or Nitrile Gloves 

4.2 Laboratory Grade Non-Phosphate Detergent 

4.3 Tap Water 

4.4 Distilled Water 

4.5 Aluminum Foil 

4.6 Scrub Brushes 

4.7 Four to Six 55-gallon Drums 

4.8 Pressure Washer 

5.0 PROCEDURE 

5.1 Decontamination of Non-Dedicated Groundwater Sampling Equipment 
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Prior to and after the collection of groundwater samples, sampling equipment shall be 

decontaminated by the following procedure. 

Water Level Meter Tape 

1. Rinse several times with distilled water. 
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Procedure P-6 

WELL DEVELOPMENT 

1.0 PURPOSE 

The purpose of this proc.edure is to attempt to remove fine particulate matter from the formation near 

the well intake. The methods and equipment discussed are for the development of a well following 

installation and prior to purging and sampling. 

2.0 SCOPE 

This procedure applies to removing fine particulate matter from the geologic formation near the well 

intake. The wells need to be properly developed so that the water sampled will not be turbid and so 

that the viability of the water quality analysis will not be impaired. 

3.0 REQUIREMENT 

Methods for well development may include the use of, air ejector pumps, bailers, submersible 

pumps, and jetting tools. The primary consideration in well development is to remove fine 

particulate matter from the well so that the analyses of samples is not impair-ed. 

4.0 EQUIPMENT 

The following equipment may be needed to develop wells: 

4.1 Bailer, or Jetting Tool 

4.2 Electric Submersible Pump or Air Ejector Pump 

4.3 Water Level Meter Tape 

4.4 Portable Tank to Contain the Development Water 

4.5 Field Logbook 

4.6 Plastic Sheeting 

4. 7 Disposable Latex or Nitrile Gloves 

4.8 Teflon or Appropriate Tubing 

4.9 HNu or OVA 
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5.0 PROCEDURE 

The groundwater weBs will be developed according to the following procedure: 

1. The wells shall be unlocked and the caps removed. Appropriate health and safety procedures 

shall be followed to protect against potential exposure to organic vapors whi-ch may include 

screening the well with an HNu or OVA. In the event that an HNu or OVA is utilized, all 

readings shall be re-corded in the field logbook. 

2. Well development shall include the removal ofwater added and lost to the formation during 

the well installation process. At a minimum, two-times the volume of water lost must first 

be removed. 

3. At a minimum, well development shall consist of the removal of a three well volumes as 

calculated by Procedure P-7. The well will be pumped until the water is visibly observed to 

be clear. 

4. Well specific devices, such as bailers, submersible pumps, and jetting tools, shall be used to 

develop and remove water from the well. The following procedures will apply to wells of 

a specific size: 

• 2-inch wells: Wells that are 2-inch in diameter shall be developed using 

de-contaminated bailers and/or air ejector pumps. 

• 4-inch wells: Wells that are 4-inch in diameter shall be developed using a 

combination of jetting and pumping. A jetting tool will be placed above a four-inch 

electric submersible pump. The well will be jetted by closing the a valve on top of 

the drop pipe and working the jetting tool up and down within the screen interval. 

After each jetting cycle, the valve will be opened and the well will be pumped until 

the water is clear. Following jetting, the jetting tool will be removed and the pump 

will be placed back in the well and operated until three well volumes have been 

removed from the well, and the water being pumped is visibly observed to be clear. 
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Procedure P-7 

CALCULATION OF BOREHOLE AND PURGE VOLUMES 

1.0 PURPOSE 

The purpose of this procedure is to calculate the standing volume of water within a well and to 

determine the requisite volume of water to be removed during well purging or development for 

wells with good or high recharge rates. 

2.0 SCOPE 

This procedure applies to groundwater purging prior to sampling or well development. This 

procedure is intended to ensure that standing water within the well is removed prior to sampling. 

3.0 REQUIREMENTS 

Procedure P-4 (Measurement ofDepth to Water, Total Depth, and Non Aqueous Phase Liquids) 

should be completed prior to initializing this procedure. 

4.0 EQUIPMENT 

The following equipment may be needed to determine the standing and purge volumes of a well. 

4.1 Well Construction Log 

4.2 Groundwater Sampling Form 

4.3 Field Logbook 

4.4 Calculator 

5.0 PROCEDURE 

1. Complete the following form and attach to Groundwater Sampling Form. 
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CALCULATION OF WELL VOLUMES 

WELL ID: ____ _ DATE: ___ _ 

Parameter Definitions: Parameter: 

Depth to water from MP*: ft. 

Total Depth ofwell from MP: ft. 

Height of water column in well*: ft. 

Radius of well casing: m. 

Volume per lineal foot given a diameter: _____ gal/liner ft. 

diameter gal.Llinear ft.: 

2 in. 0.17 

3 in. 0.38 

4 in. 0.66 

6 in. 1.5 

8 in. 2.6 

VOI.IJME CAI.CIJI .ATIONS_; 

volume of water in casing, vc: 

diameter 

7.25 in. 

7.75 in. 

8.25 in. 

10.25 in. 

12.25 in. 

Vc = C X h ___ x ___ = ____ gal. 

TOTAL VOLUME TO BE REMOVED: 

3 x ______ = ____ gal. 

Notes: 

MP = Measuring Point 

* = or depth to/from packer for wells so equipped. 
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D 

TD 

TD-D=h 

c 

gal /linear ft.: 

2.14 

2.45 

2.78 

4.29 
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Procedure P-8 

BOREHOLE AND WELL ABANDONMENT 

1.0 PURPOSE 

This section describes the methods of securing a borehole or monitoring well from external 
contamination after testing is completed. 

2.0 SCOPE 

This procedure applies to the abandonment of test holes and wells. 

3.0 REQUIREMENTS 

The potential exists for a borehole or well to act as a migratory pathway for contaminants into 
groundwater or the unsaturated soils. Therefore, specific procedures must be established to prevent 
this potential occurrence. The State ofNew Mexico, through specific regulation at 20 NMAC 6.2 
Section 4107.C, has identified specific requirements for the plugging, abandonment, or destruction 
of monitoring or water supply wells. These requirements shall be followed in the event that any 
monitoring well is proposed for abandonment. 

4.0 EQUIPMENT 

4.1 Well Construction Log 
4.2 Field Logbook 
4.3 Drill Rig equipped with the appropriate tooling 
4.4 Bentonite Powder 
4.5 Bentonite Chips or Pellets 
4.6 Portland Type I Cement 
4.7 Clean, Potable Water 

5.0 PROCEDURE 

Monitoring wells or borings requiring abandonment shall be abandoned in accordance with State of 
New Mexico regulations and guidance. In general, the procedures identified below represent 
standard industry practices for the abandonment of bore holes and monitoring wells. 

1. Boreholes that have been damaged to such an extent that they are no longer functional shall 
be identified to the reglliatory agencies. 
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2. Boreholes that have served their intended purpose and are no longer required, shall be 
identified to the regulatory agencies. 

3. Abandonment of boreholes or weBs on or off-site, shall not be initiated until written 
notification has been received from the regulatory agencies. This notification shall include 
a specific location or unique identification number for each borehole or well to be 
abandoned. 

4. The well casing will be perf-orated in significant intervals which are either not grouted or not 
screened. The well will then be filled with grout using a tremie pipe. The well will then be 
pressure grouted to assure that the annular space in screened and perforated intervals are 
properly grouted. 

5. The grout will consist of water mixed with 94 pounds of Portland type I cement to which 
five pounds ofbentonite powder is added. The mixture shall weigh 13.5 to 14.0 pounds 
per gallon. 

6. The grout shall be placed in such a fashion as to prevent voids or air pockets from forming. 

7. A written abandonment report shall be sent to all authorizing agencies stating what 
abandonment occurred and how it was performed. 

8. The Groundwater Monitoring Program Plan will be updated to reflect the abandonment of 
any monitoring wells. 
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Procedure P-9 

SURVEYING 

1.0 PURPOSE 

The purpose of this procedure is to outline the requirements for performing engineering 
measurements and other land surveying for the purposes of establishing benchmarks, baselines, and 
mapping of sampling locations and altitudes. 

2.0 SCOPE 

This procedure describes the minimum standards for surveying procedures and required results 
associated with determining sampling locations and altitudes. These measurements will rely 
primarily on the use of pre-established benchmarks, baselines, or monuments. This procedure does 
not take precedence over detailed site specific surveying needs that may be required for engineering 
design or construction. 

3.0 REQUIREMENTS 

Surveying operations may be performed before or after sampling locations are established. The 
altitude of wellheads must be measured by the surveyor after the well has been installed. All 
surveying is to be performed by a licensed surveyor who is Registered in the State of New Mexico. 

4.0 EQUIPMENT 

The equipment utilized for surveying shall be of types which are appropriate for obtaining the results 
and accuracies specified within this procedure. All measuring devices must be recently calibrated 
in accordance with the particular manufacturer's recommendations and, where appropriate, 
calibrated against a comparable National Bureau of Standards calibrated device. 

5.0 PROCEDURE 

The required survey accuracy and precision depends on the intended purpose of the survey work. 
Such requirements could range from gross estimation to determination of monitoring well heads to 
0.01 feet in order to evaluate groundwater gradients. However, no more than Third Order Accuracy 
will be required for sampling station location and altitude measurement. 

Leveling Accuracy: Order of accuracy for leveling is determined by comparing the two differences 
of altitude obtained by running levels I both directions over a line, and comparing the difference in 
fuet against the following standard: 

• 
• 

First Order 
Second Order 

l.e. 0 . .017 x (M) 
Le. 0 . .035 x (M) 

5-22 



• 
• 

Third Order 
Fourth Order 

l.e. 0.05 x {M) 
0.1 to 0.5 x (M) 

Traverse Accuracy: Order of accuracy for measured distances in a traverse are determined by 
comparing the closure error in position of the traverse as a portion of the total traverse distance 
measured against the following standard: 

• 
• 
• 
• 

First Order 
Second Order 
Third Order 
Fourth Order 

1 in 25,000 
1 in 10,000 
1 in 5,000 
1 in 1,500 

5.2 MONITORING AND PUMPING WELLS OR PIEZOMETERS 

The surveyor will measure and mark the altitude of the top ofthe-itmet casing well head to 0.01 feet 
as this point will be used as a reference to measure precise groundwater altitudes. The wellhead 
elevation and the well designation shall be permanently recorded directly on the protective -casing. 

5.6 REPORTS AND DOCUMENTATION 

The Registered Surveyor shall submit a map to the Project Manager at the completion of each survey 
assignment. The map shall identify the elevation and grid coordinates for each monitoring well. 
Additional information that may be appropriate to document includes: the activity, personnel 
involved, survey approach used, benchmark location, construction, and elevation, and any technical 
evaluations that were made in the performance ofthe work. 
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TABLES 



TABLE 2-1 
SUMMARY OF GROUNDWATER MONITORING WELL CHARACTERISTICS 

Well Well Coordinates Diameter Ground Measuring Total Bottom Screen Screen 
Designation Location (inches) Elev. Point Depth of Well Length Construction 

(feet) Elev. of Screen (feet) /Slot Size-

On Off (feet) Boring (feet) (inches) 

Site Site XI Yl (feet) 

MW-1 X 2 90 89 20 PVC/Unknown 

MW-2 X 2 90 89 20 PVC/Unknown 

MW-3 X 2 85 85 20 PVC/Unknown 

MW-4 X 377321 1524144 2 90 90 20 PVC/Unknown 

MW-5 X 377347 1524651 2 5052.2 135 78 10 PVC/Unknown 

MW-6 X 377782 1524375 2 5044.6 5046.39 150 66.5 5 PVC/Unknown 

MW-7 X 377535.4060 1524101.1430 2 5046 5044.80 75.5 68.5 5 PVC/Unknown 

MW-8 X 377366 1523881 2 5040.4 5042.62 150 63 5 PVC/Unknown 

MW-9 X 377005.7534 1524062.2480 2 5045.3 5044.11 80 67.5 5 PVC/Unknown 

MW-10 X 2 5044.7 150.5 140 5 PVC/Unknown 

MW-11 X 2 5042.2 5046.31 150 139 5 PVC/Unknown 

MW-12 X 377023.2740 1524102.5590 4 5041.6 5042.58 140 134 10 PVC/Unknown 

MW-13 X 377137.2349 1523998.3430 2 5042.2 5043.25 140 139.5 10 PVC/Unknown 

MW-14 X 376711.0496 1524226.8401 2 5045.7 5043.04 130 127 10 PVC/Unknown 

MW-15 X 376976.1308 1524514.1260 2 5046.2 5047.49 140 125 10 PVC/Unknown 

MW-16 X 377340.5697 1524378.3800 2 5047.6 5047.50 73 73 5 PVC/Unknown 

MW-17 X 377423.1837 1524452.6790 2 5043.1 5049.28 72 72 5 PVC/Unknown 

MW-18 X 377005.2247 1524260.5830 4 5043.1 5045.58 81 78 10 PVC/0.020 



TABLE 2-1 (continued) 
SUMMARY OF GROUNDWATER MONITORING WELL CHARACTERISTICS 

Well Well Coorc:(inates Diameter Ground Measuring Total Bottom Screen Screen 
l)esignation Location (inches) Elev. Point Depth of Well Length Construction 

(feet) Elev. of Screen (feet) /Slot Size-

On Off (feet) Boring (feet) (inches) 

Site Site XI Yl (feet) 

MW-19 X 376986.5230 1524269.2680 4 5043.1 5046.25 110 107.5 10 PVC/Unknown 

MW-20 X 376967.9830 1524277.9750 4 5042.9 5045.79 138 137.5 12 PVC/Unknown 

MW-21 X 377171.2231 1524458.7050 2 5044.8 5048.36 69.5 69.5 5 PVC/ !Unknown 

MW-22 X 377531.7671 1524267.2409 2 5048.06 78 77 5 PVC/Unknown 

MW-23 X 377333.6307 1524123.0290 2 5045.4 5048.51 78 76 5 PVC/Unknown 

MW-24 X 377338.0465 1524367.3910 4 5046 5048.70 75 73 5 PVC/Unknown 

MW-25 X 377307.9122 1524380.4020 4 5046 5049.00 75 74 5 PVC/Unknown 

PW-1 X 377014.8930 1524058.4810 10 5044.54 145 137 10 PVC/Unknown 
' 

P-1 X 9Q 90 20 PVC/Unknown 

MW-26 X 377180.8851 1524187.4000 2 5043.8 5045.71 81 78 5 S.S./Unknown 
'' 

MW-27 X 377078.9143 1524323.4643 2 5043.8 5045.50 73 72 5 S.S./Unknown 

MW-28 X 376745.7569 1524262.6970 2 5040.9 5042.69 71 70 5 S.S./Unknown 

MW-29 X 377144.4750 1523998.7390 4 5041.7 5044.51 115.5 113 10 S.S./Unknown 

MW-30 X 376924.1207 1524105.1480 4 5042 5044.70 109.5 107 10 S.S./Unknown 

MW-31 X 376731.4893 1524215.0430 4 5040 5043.53 109 106.5 10 S.S./Unknown 

MW-32 X 376958.3748 1524494.1820 4 5045.2 5048.05 120 117.5 10 S.S./Unknown 

MW-33 X 376940.7991 1524097.7420 2 5042.2 5044.29 73 73 10 S.S./0.012 

MW-34 X 376715.2537 1523469.1680 2 5034.52 5034.49 66.5 66.5 10 S.S./0.010 



TABLE 2-1 (continued) 
SUMMARY OF GROUNDWATER MONITORING WELL CHARACTERISTICS 

Well Well Coordinates Diameter Ground Measuring Total Bottom Screen Screen 
Designation Location (inches) Elev. Point Depth of Well Length Construction 

(feet) Elev. of Screen (feet) /Slot Size-

On Off (feet) Boring (feet) (inches) 
Site Site XI Yl (feet) 

MW-35 X 376322.4523 1523822.3680 2 5042.5 5042.50 75 73.2 10 S.S./0.010 

MW-36 X 376161.8540 1524154.6630 2 5059.3 5059.46 94 92.3 10 S.S./Unknown 

MW-37 X 376108.1749 1524746.7840 2 5091.66 5090.85 126.5 125.0 10 S.S./0.010 

MW-38 X 377150.5217 1523995.1740 4 5044.35 5044.32 137.5 136.5 10 S.S./0.020 

MW-39 X 376961.1284 1524088.1710 4 5044.07 5044.06 134 133.0 10 S.S./0.020 

MW-40 X 376745.3343 1524207.4020 4 5043.46 5043.35 128 127.0 10 S.S./0.020 

MW-41 X 376945.6669 1524479.2830 4 5046.79 5046.77 118 97.0 5 S.S./0.020 

MW-42 X 377183.2832 1524730.6850 4 5057.28 5057.33 117 115.0 10 S.S./0.020 

MW-43 X 377169.6564 1524747.2690 4 5057.69 5057.74 138 137.0 10 S.S./0.020 

MW-44 X 376166.1366 1524136.0870 4 5060.68 5058.75 120 116.0 10 S.S./0.020 

MW-45 X 376108.6022 1524726.7480 4 5092.35 5089.65 153 153.0 10 S.S./0.020 

MW-46 X 376067.0912 1525279.8360 4 5118.95 5118.98 182 180.0 10 s.s.1o.o2o 

MW-47 X 375638.1370 1524967.7407 4 5155.84 5155.83 197 195.0 15 S.S./0.020 

MW-48 X 375369.7482 1525239.8550 4 5168.33 5168.31 209 207.0 15 S.S./0.020 

MW-49 X 376763.4006 1524197.3220 4 5043.68 5043.67 148 147.5 10 S.S./0.020 

MW-50 X 372810.1654 1527180.0898 4 5211.51 5211.22 260 250.0 15 S.S./0.020 

MW-51 X 377291.6420 1524999.9759 2 5058.74 5060.31 86 85.0 )() S.S./0.020 

MW-52 X 374343.4259 1525239.4497 4 5165.41 5156.79 208 206.0 15.2 S.S./0.020 
-



TAlJLE 2-1 (continued) 
SUMMARY OF GROUNDWATER MONITORING \VELL CHARACTERISTICS 

Well Well Coordinates Diameter Ground Measuring Total Bottom Screen Screen 
Designation Location (inches) Elev. Point Depth of Well Length Construction 

(feet) Elev. of Screen (feet) /Slot Size-

On Off (feet) Boring (feet) (inches) 

Site Site XI Yl (feet) 

MW-53 X 374899.5031 1525314.4133 4 5163.96 5164.24 206 204.0 14.2 S.S./0.020 

MW-54 X 375974.5495 1526106.2743 4 5097.64 5097.64 132 132.0 15 S.S./0.020 

MW-55 X 375370.695 1525224.1487 4 5168.61 5168.61 267 265.0 10 S.S./0.020 

MW-56 X 375371.3079 1525207.6796 4 5168.61 5168.61 232 230.0 10 S.S./0.020 

MW-57 X 375849.0239 1526406.9797 4 5103.54 5103.54 144 141.0 15 S.S./0.020 

MW-58 X 375148.4325 1525330.7336 4 5168.89 5168.89 211 209.0 15 S.S./0.020 

MW-59 X 377253.6451 1524991.5683 4 5059.18 5060.61 117 115.0 10.5 S.S./0.020 

MW-60 X 375530.1855 1525753.6046 4 5133.62 5134.87 197 195.0 10 S.S./0.020 

MW-61 X 375523.1613 1525821.6538 4 5133.98 5135.23 177 173.0 15 S.S./0.020 

MW-62 X 375421.2397 1524395.9372 2 5075 5075.00 115 110.0 15 S.S./0.010 

MW-63 X 376840.4989 1525236.5173 2 5065.74 5065.74 98 98.0 15 S.S./0.010 

MW-64 X 375968.8099 1526127.8080 4 5097.84 5097.84 153 149.0 10.2 S.S./0.020 

PZ-1 X 372283.5987 1523148.3059 2 5147.2 5147.17 206 199.0 15 S.S./0.020 

MW-65 X 374343.87 1525277.92 4 5156.45 5156.45 275 270 10 PVC/0.020 

MW-66 X 375859.24 1526389.09 4 5103.03 5103.03 217 210 10 PVC/0.020 

MW-67 X 375352.47 1525220.38 4 5169.21 5169.21 390 380 10 PVC/0.020 

MW-68 X 374503.81 1526216.71 4 5165.53 5165.53 220 214 20 PVC/0.010 

MW-69 X 374502.60 1526239.55 4 5165.46 5165.46 278 270 10 PVC/0.020 
-



TABLE 2-1 (continued) 
SUMMARY OF GROUNDWATER MONITORING WELL CHARACTERISTICS 

Well Well Coordinates Diameter Ground Measuring Total Bottom Screen Screen 
Designation Location (inches) Elev. Point Depth of Well Length Construction 

(feet) Elev. of Screen (feet) /Slot Size-
On Off (feet) Boring (feet) (inches) 
Site Site XI Yl (feet) 

MW-70 X 376982.13 1524493.58 2 5046.65 5046.65 143 143 10 PVC/0.010 

MW-71 X 375530.63 1525711.81 2 5134.65 5134.59 356 353 5 PVC/0.020 

MW-72 X 377079.68 1524630.73 2 5053.75 5056.25 110 109 10 PVC/0.010 

MW-73 X 376821.45 1524346.08 2 5042.57 5045.07 104 102 5 PVC/0.010 

OB-1 X 374665.25 1525599.56 4 5166.2 5169.10 377 373.5 170.5 PVC/0.020 

OB-2 X 374537.89 1525606.66 4 5165.26 5165.26 378 374.6 170.6 PVC/0.020 

CW-1 X 374740.47 1525601.24 8 5166.4 5168.02 372 367 160 S.S./0.020 
--

Notes: 
I) S.S. =Stainless Steel 



TABLE 2-2 
STATUS OF GROUNDWATER MONITORING AND RECOVERY WELLS 

Well Well Status Purging/Sampling/Recovery Approximate Pump Approximate 
Designation Equipment Intake Setting Well Packer 

Setting 

MW-1 Plugged & Abandoned ----- ----- -----

MW-2 Plugged & Abandoned ----- ----- -----

MW-3 Plugged & Abandoned ----- ----- -----

MW-4 Plugged & Abandoned ----- ----- -----

MW-5 Plugged & Abandoned ----- ----- -----
MW-6 Plugged & Abandoned ----- ----- -----

MW-7 Groundwater Monitoring ----- ----- -----

MW-8 Plugged & Abandoned ----- ----- -----

MW-9 Groundwater Monitoring Bladder Pump 1-foot from bottom of screen None Present 

MW-10 Plugged & Abandoned ----- ----- -----

MW-11 Plugged & Abandoned ' ----- ----- -----
MW-12 Plugged Back to UFZ, Groundwater Monitoring ----- ----- -----

MW-13 Plugged back to UFZ, Groundwater Monitoring Bladder Pump 1-foot from bottom of screen None Present 

MW-14 Plugged back to UFZ, Groundwater Monitoring Bladder Pump 1-foot from bottom of screen None Present 

MW-15 Plugged back to UFZ, Dry Bladder Pump 1-foot from bottom of screen None Present 

MW-16 Groundwater Monitoring, Samples are Bailed None Present - Samples are Bailed ----- -----

MW-17 Groundwater Monitoring None Present ----- -----

MW-18 Groundwater Recovery, Groundwater Monitoring Pneumatic Displacement Pump 1-foot from bottom of screen None Present 

MW-19 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement Pump (Purging) 



TABLE 2-2 (continued) 
STATUS OF GROUNDWATER MONITORING AND RECOVERY WELLS 

Well Well Status Purging/Sampling/Recovery Approximate Pump Approximate 
Designation Equipment Intake Setting Well Packer 

Setting 

MW-20 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement Pump (Purging) 

MW-21 Groundwater Monitoring, Samples are Bailed None Present - Samples are Bailed ----- -----

MW-22 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-23 Groundwater Monitoring, Groundwater Recovery Pneumatic Displacement 1-foot from bottom of screen None Present 

MW-24 Former Groundwater Monitoring Well, Converted to Pneumatic Displacement 1-foot from bottom of screen None Present 
Groundwater Recovery 

MW-25 Groundwater Monitoring, Groundwater Recovery Pneumatic Displacement 1-foot from bottom of screen None Present 

PW-1 Groundwater Recovery, Plugged back to UFZ Pneumatic Displacement 1-foot from bottom of screen None Present 

P-1 Plugged & Abandoned ----- ----- -----
.: 

MW-26 Groundwater Monitoring, Groundwater Recovery Pneumatic Displacement 1-foot from bottom of screen None Present 

MW-27 Former Groundwater Monitoring Well Converted to Pneumatic Displacement 1-foot from bottom of screen None Present 
Groundwater Recovery 

MW-28 Former Groundwater Monitoring Well Converted to Pneumatic Displacement 1-foot from bottom of screen None Present 
Groundwater Recovery - Now Dry 

MW-29 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-30 Groundwater Monitoring 13ladder 1-foot from bottom of screen None Present 

MW-31 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-32 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

' 

MW-33 Groundwater Monitoring Bladder - Pump removed for water 1-foot from bottom of screen None Present 
level measurements 

--



TABLE 2-2 (continued) 
STATUS OF GROUNDWATER MONITORING AND RECOVERY WELLS 

Well Well Status Purging/Sampling/Recovery Approximate Pump Approximate 
Designation Equipment Intake Setting Well Packer 

Setting 

MW-34 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-35 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-36 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-37 Groundwater Monitoring, Samples are Bailed None Present - Samples are Bailed ----- -----

MW-38 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-39 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-40 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-41 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-42 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

i 

MW-43 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-44 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-45 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-46 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-47 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 



TABLE 2-2 (continued) 
STATUS OF GROUNDWATER MONITORING AND RECOVERY WELLS 

Well Well Status Purging/Sampling/Recovery Approximate Pump Approximate 
Designation Equipment Intake Setting Well Packer 

Setting 

MW-48 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-49 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-50 Groundwater Monitoring, Now Dry Bladder, Well Now Dry 1-foot from bottom of screen None Present 

MW-51 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-52 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-53 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-54 Water Level Measurements None Present ----- -----

MW-55 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-56 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-57 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-58 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-59 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-60 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-61 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-62 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-63 Groundwater Monitoring Bladder, pump is removed for water 1-foot from bottom of screen None Present 
level measurements 

-- -~ -- ------------ - ----



TABLE 2-2 (continued) 
STATUS OF GROUNDWATER MONITORING AND RECOVERY WELLS 

Well Well Status Purging/Sampling/Recovery Approximate Pump Approximate 
Designation Equipment Intake Setting Well Packer 

Setting 

MW-64 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-PZ-1 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-65 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-66 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-67 Groundwater Monitoring .. Bladder center of screen Packer set 3-feet 
above screen 

MW-68 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
I 

above screen 
I 

MW-69 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-70 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-71 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-72 Groundwater Monitoring Bladder 1 foot from bottom of screen None present 

MW-73 Groundwater Monitoring Bladder 1 foot from bottom of screen None present 

OB-1 Water Level Measurements None present - None present 

OB-2 Water Level Measurements None present - None present 

CW-1 Plume Containment 25 hp submersible 300ft. None present 
-----

Notes: UFZ = Upper Flow Zone; TOC =Top of Casing; TBD =To be Detem1ined 



TABLE 3-1 
SUMMARY OF EXISTING GROUNDWATER MONITORING WELL SAMPLING PROGRAM 

Monitoring Well Status Well Location Parameters Frequency 
Identification 

On- Off- VOC's Chromium (total) Sampling & Water Level 
Site Site Analysis Measurements 

MW-1 Abandoned X Not Applicable N/A N/A 

MW-2 Abandoned X Not Applicable N/A N/A 

MW-3 Abandoned X Not Applicable N/A N/A 

MW-4 Abandoned X Not Applicable N/A N/A 

MW-5 Abandoned X Not Applicable N/A N/A 

MW-6 Abandoned X Not Applicable N/A N/A 

v MW-7 Monitoring X X X Annual Quarterly 

MW-8 Abandoned X Not Applicable N/A N/A 

/ MW-9 Monitoring X X X Annual Quarterly 

MW-10 Abandoned X Not Applicable N/A N/A 

MW-11 Abandoned X Not Applicable N/A N/A 
I MW-12 Monitoring X X X Annual Quarterly I 

./ MW-13 Monitoring_ X X X Annual Quarterly 

MW -14 Poor Recharge Monitoring X X X Annual Quarterly 

MW -15 Poor Recharge Monitoring X Not Applicable NIA Quarterly 

MW-16 Monitoring X X X Annual Quarterly 

MW-17 Monitoring X X X Annual Quarterly 

MW-18 GWR/ X X X Annual NIA 
Monitoring 

/ MW-19 Monitoring X X X Annual Quarterly 
/ MW-20 Poor Recharge Monitoring X X X Annual Quarterly 



TABLE 3-1 (continued) 
SUMMARY OF EXISTING GROUNDWATER MONITORING WELL SAMPLING PROGRAM 

Monitoring Well 
Identification 

v· MW-21 Poor Recharge 
/ 

MW-22 

v MW-23 

· MW-24 v 
/ MW-25 

PW-1 

P-1 

I MW-26 I 

I 

I 
I 

v 
1/ 
v 

v 
/ 
\/ 

v 

/ 

MW-27 

MW -28 Poor Recharge 

MW-29 

MW-30 

MW-31 

MW-32 

MW-33 

MW-34 

MW-35 Poor Recharge 

MW-36 Poor Recharge 

MW-3 7 Poor Recharge 

MW-38 

Status Well Location 

On- Off-
Site Site 

Monitoring X 

Monitoring X 

GWRI X 
Monitoring 

GWR X 

GWRI X 
Monitoring 

GWR X 

Abandoned X 

GWR/ X 
Monitoring 

GWR X 

GWR X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 
Monitoring X 
Monitoring X 

Monitoring X 
Monitoring X 

Parameters Frequency 

VOC's Chromium (total) Sampling & Water Level 
Analysis Measurements 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual NIA 

Not Applicable N/A NIA 
X X Annual NIA 

Not Applicable N/A NIA 
Not Applicable N/A NIA 

X X Annual NIA 

Not Applicable NIA NIA 
Not Applicable NIA NIA 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual QuarterlY_ 

I 

I 



TABLE 3-1 (continued) 
SUMMARY OF EXISTING GROUNDWATER MONITORING WELL SAMPLING PROGRAM 

Monitoring Well 
Identification 

I MW-39 

; MW-40 

1 
MW-41 

_./ 

y 

-~ 

/ 

I 

/ 

v' 

J 
.I 

\/ 

v 
.,/ 

MW-42 

MW-43 

MW-44 

MW-45 

MW-46 

MW-47 

MW-48 

MW-49 

MW-50 

MW-51 

MW-52 

; MW-53 J 
I MW-54 

v' MW-55 

I MW-56 

v MW-57 

i MW-58 
. .; MW-59 

/ MW-60 

Status Well Location 

On- Off-
Site Site 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 
Monitoring X 

Monitoring X 

Monitoring X 
Monitoring X 

Monitorin& X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 
Monitoring X 

~-

Parameters Frequency 

VOC's Chromium (total) Sampling & Water Level 
Analysis Measurements 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterl~ 

X X Annual Quarteriy 

X X Annual Quarterly 

Not Applicable Dry NIA Quarterly 

X X Annual Quarterly 

X X Quarterly Quarterly 

X X Annual Quarterly 

Not Applicable NIA Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Quarterly Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

I 



TABLE 3-1 (continued) 
SUMMARY OF EXISTING GROUNDWATER MONITORING WELL SAMPLING PROGRAM 

Monitoring Well Status 
Identification 

I MW-61 Monitoring 

j MW -62 Poor Rechar~e Monitoring 

_J MW-63 Monitoring 

MW-64 Monitoring 

MW-PZ-1 Monitoring 

>/ MW-65 Monitoring 
.; MW-66 Monitoring 
/ MW-67 Monitoring 

-../ MW-68 Monitoring 

v MW-69 Monitoring 

" MW-70 Monitoring 
... ./ MW-71 Monitoring 
j 

MW-72 Monitoring 

\1 MW-73 Monitoring 

OB-1 Monitoring 

OB-2 Monitoring 

CW-1 Plume Con 
tainment 

Notes: 
GWR =Groundwater Recovery Well 
CW-1 =Containment Well #1 

Well Location 

On- Off-
Site Site 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Parameters Frequency 

VOC's Chromium (total) Sampling & \Vater Level 
Analysis Measurements 

X X Annual Quarterly 

X X Quarterly Quarterly 
Not Applicable NIA Quarterly 

X X Annual Quarterly 

Not Applicable NIA Quarterly 

X X Quarterly Quarterly 

X X Quarterly Quarter!~ 
X X Semi-Annual Quarterly 

X X Quarterly Quarterly 

X X Quarterly Quarterly 

X X Annual Quarterly 

X X Quarterly Quarterly 

X X Semi-Annual Quarterly 

X X Annual Quarterly 

Not Applicable NIA Quarterly 

Not Applicable NIA Quarterly 

Per State Discharge Permit Quarterly 



TABLE~2 

PROJECT-SPECIFIC M~XIMUM ALLOW ABLE REPORTING LIMITS 

Water 
Parameter/ Analyses Reporting Limit 

(uf!IL) 

Metals bv U.S. EPA SW-846 600017000 Series 
,..,._ 

5 

Volatile Or!!anic Comoounds bv U.S. EPA SW-846 Method 82608 

Acetone 5.0 

Acetonitrile 5.0 

Acrolein (Prooenal) 5.0 

Acrylonitrile 5.0 

Benzene 1.0 

Bromodicloromethane 1.0 

Bromoform 1.0 

Bromomethane 2.0 

2-Butanone (MEK) 5.0 

Carbon disulfide 1.0 

Carbon tetrachloride 1.0 

Chlorobenzene 1.0 

Chloroethane 2.0 

Chloroform 1.0 

Chloromethane 2.0 

1 ,2-Dibromo-3-chloropropane 5.0 

1,2-Dibromoethane 1.0 

Dibromochloromethane 5.0 

Dibromomethane 1.0 

Dichlorodifluoromethane 2.0 

1,1-Dichloroethane 1.0 

1 ,2-Dichloroethane 1.0 

1, 1-Dichloroethene 1.0 

trans-! ,2-Dichloroethene 1.0 

trans-1 ,4-Dichloro-2-butene 1.0 

'1 2-Dichloropropane 1.0 



TABLE 3-2 (continued) 
PROJECT-SPECIFIC MAXIMUM ALLOWABLE REPORTING LIMITS 

Water 
Parameter/ Analyses Reporting Limit 

(uf!.IL) 

cis-1.3-Dichloropropene 1.0 

trans-! ,3-Dichloropropene 1.0 

Ethvlbenzene 1.0 

2-Hexanone 5.0 

Iodomethane 5.0 

Methvlene chloride 1.0 

14-Methyl-2-pentanone (MIBK) 5.0 

Styrene 1.0 

1,1, 1 ,2-Tetrachloroethane 1.0 

1,1 ,2.2-Tetrachloroethane 1.0 

lfetrachloroethene 1.0 

ifoluene 1.0 

1,1, 1-Trichloroethane 1.0 

1,1 ,2-Trichloroethane 1.0 

lfrichloroethene 1.0 

lfrichlorofluoromethane 5.0 

1 ,2,3-Trichloropropane 1.0 

Vinvl acetate 5.0 

Vinvl chloride 2.0 

o-Xvlene 1.0 

lm-Xvlene 1.0 

in-XvlPnP 1 () 



(a) 

(b) 

(c) 

(d) 

Matrix 

Aqueous 

TABLE 3-3 
SAMPLE CONTAINERS, PRESERVATIVES AND HOLDING TIMES 

FOR AQUEOUS SAMPLES 

Analytical Parameter Container<•> Number of Preservation 
Containers 

per Sample<b> 

Appendix IX Volatile 40 mL, G vial w/Teflon- 3 HCI to pH <2, Ice to 4octd> 
Organic Compounds lined septa cap 
(VOC's) 

Chromium, Total I L, P or 0.5 L, P or 0.25 L, P 1 HN03 to pH <2 

All containers must have lids with Teflon® liners. G=Glass; P=High-Density Polyethylene. 

Holding Time''' 

14 days 

6 months 

The number of containers will be three times the amount noted for samples designated for MS/MSD aqueous analyses. The number of containers will be two 
times the amount noted for samples designated for field duplicate analyses. 

When only one holding time is designated, it is the total holding time until analysis. 

If due to natural carbonation in the groundwater, VOC samples effervesce upon preservation, discard sample and collect non-preserved. The holding time 
for a non-preserved VOC's is 7 days. 



TABLE 3-4 
FIELD SAMPLING TEAM DOCUMENTATION OBJECTIVES 

TO ENSURE VALID DATA COLLECTION 

Objective Action Responsible Person 

Verify sample and location Review labeled samples and in- Field sampling team. 
information conforms to process. samples using daily 
conditions and requirements sample inventory. 
specified. 

Verify incoming field data and Maintain daily count of Field sampling team. 
sample completeness. incomplete items. 

Verify completeness of field log Review daily. Field team leader (or designee). 
books. 

Review field calibration criteria Perform as necessary. Field team leader (or designee). 
and record test calibration 
acceptance. 

Ensure all data forms are Review and check off during Field team leader (or designee). 
properly completed. each sample collection. 

Verify all field generated QC Review requirements and Field team leader (or designee). 
samples were collected as confirm sample collection. 
required. -



TABLE 3-5 
ANALYTICAL METHODS FOR AQUEOUS SAMPLES 

Parameter Published Method 

Laboratory Analyses: 

Volatile Organics SW -5030B(a) 
SW -8260B(a) 

Chromium SW-60IOB<•> 

Field Analyses: 

Temperature E170.1<d> 

Specific Conductivity E120.1 <d> 

pH E150.1 <d> 

(a) Test Methods for Evaluating Solid Waste, SW846, Update III, 3rd ed. (U.S. EPA, 1996). 

(b) Test Methods for Evaluating Solid Waste, SW846, Update I, 3rd ed. (U.S. EPA, 1992). 

(c) Test Methods for Evaluating Solid Waste, SW846, Update II, 3rd ed. (U.S. EPA, 1994). 

(d) Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79-020 (U.S. EPA, 1983). 



TABLE 3-6 
QA OBJECTIVES FOR LABORATORY MEASUREMENTS OF 

AQUEOUS SAMPLES 

Parameter/Method <t> Precision<z> Accuracy<3> 
(as RPD) (Recovery) 

INORGANIC ANALYSES 

Metals sw 3010A/ 
6010B or 6020 

Chromium 20%/30% 80-120% 

ORGANIC ANALYSES 

Volatile Or~anics SW-8260B 

Chloromethane l\.lJ>M/30% NPM 

Bromomethane l'.lJ>M/30% NPM 

Vinyl Chloride NPM/30% NPM 

Chloroethane NPM/30% NPM 

Methylene Chloride NPM/30% NPM 

Acetone NPM/30% NPM 

Carbon Disulfide NPM/30% NPM 

1, 1-Dichloroethene 14%/30% 61-145% 

1, 1-Dichloroethane NPM/30% NPM 

cis-1 ,2-Dichloroethene NPM/30% NPM 

trans-1 ,2-Dichloroethene NPM/30% NPM 

Chloroform NPM/30% NPM 

1 ,2-Dichloroethane NPM/30% NPM 

2-Butanone NPM/30% NPM 

1, 1,1-Trichloroethane NPM/30% NPM 

Carbon Tetrachloride NPM/30% NPM 

Bromodichloromethane NPM/30% NPM 

1 ,2-Dichloropropane NPM/30% NPM 

cis-1 ,3-DichlorQprqpene NPM/30% NPM 

Trichloroethene 14%/30% 71-120% 

Dibromochloromethane NPM/30% NPM 

Completeness 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 



TABLE 3-6 (continued) 
QA OBJECTIVES FOR LABORATORY MEASUREMENTS OF 

AQUEOUS SAMPLES 

Parameter/Method <t> Precision<2> Accuracy<3> 
(as RPD) _(Recovery) 

1,1 ,2-Trichloroethane NPM/30% NPM 

Benzene 11%/30% 76-127% 

trans-! ,3-Dichloropropene NPM/30% NPM 

Bromoform NPM/30% NPM 

4-Methyl-2-pentanone NPM/30% NPM 

2-Hexanone NPM/30% NPM 

Tetrachloroethene NPM/30% NPM 

Toluene NPM/30% NPM 

1, 1 ,2,2-Tetrachloroethane NPM/30% NPM 

Chlorobenzene 13%/30% 75-130% 

Ethyl Benzene NPM/30% NPM 

Styrene NPM/30% NPM 

Total Xylene NPM/30% NPM 

Acetonitrile NPM/30% NPM 

Acrolein NPM/30% NPM 

Acrylonitrile NPM/30% NPM 

1 ,2-Dibromo-3-chloropropane NPM/30% NPM 

1 ,2-Dibromoethane NPM/30% NPM 

trans-1 ,4-Dichloro-2-butene NPM/30% NPM 

Dichlorodifluoromethane NPM/30% NPM 

1,1, 1,2-Tetrachloroethane NPM/30% NPM 

Trichlorofluoromethane NPM/30% NPM 

1 ,2,3-Trichloropropane NPM/30% NPM 

Vinyl acetate NPM/30% NPM 

Surrogates: 

1 ,2-Dichloroethane-d NPM 76-114% 

Bromofluorobenzene NPM 86-115% 

1.2-Dichlorobenzene-d NPM 88-110% 

Completeness 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 



NOTES: 
1. Methods 

TABLE 3-6 (continued) 
QA OBJECTIVES FOR LABORATORY .MEASUREMENTS OF 

AQUEOUS SAMPLES 

Organics: VOC's by SW-8260B in Test Methods for the Evaluation ofSolid Waste, SW-846, 
Update Ill, Third Edition, U.S. EPA, June 1996 

Inorganics: Metals by SW-6010B or 6020/7470A/ in Test Methods for the Evaluation of Solid Waste, 
SW-846, Updates II and Ill, Third Edition, U.S. EPA, 1994 and 1996. 

2. Precision - Relative percent difference (RPD) between laboratory replicates/field replicate analyses with 
the exception ofVOC's. Where one RPD is listed, it is the laboratory replicate acceptance criteria; 
where two numbers are listed, they are the laboratory replicate/field duplicate RPD acceptance criteria, 
respectively. 

Precision for VOC's is measured on a quarterly basis as the Relative Standard Deviation (RSD) of the 
Laboratory Fortified Blank (LFB) replicate analyses. 

3. Accuracy - Acceptable matrix spike recovery range as specified by the method. 

NPM Not part of method 



TABLE 3-7 
QA OBJECTIVES FOR FIELD MEASUREMENTS 

Method11 > 

Parameter Reference Precision12> Accuracv(J) Completeness 

WATER 

Standing Water Water Level ±0.01 ft 0.005 ft 90%' 
Levels Indicator 

Temperature E170.1, Mercury ±0.1 oc 0.05 oc 90% 
Thermometer or 
Electronic 
Temperature Probe 

Conductivity E120.1, ±20 ,umho/cm2 10 ,umho/cm2 90% 
Electro metric 

pH E150.1, ±0.1 pH units 0.05 pH units 90% 
F• IPtrit' 

NOTES: 
1. Methods: E- Method for Chemical Analysis for Water and Wastes (U.S. EPA, 1983). 
2. Expressed as the acceptable deviation from the scale. 
3. Expected based on equipment manufacturer specifications. 



TABLE 3-8 

QC SAMPLE TYPES, CRITERIA, AND CORRECTIVE ACTION 

Type Purpose Frequency Criteria Corrective Action 

Field Generated QC Samples: 

Trip Blank Verifies no contamination 1 per cooler of VOC No compound of interest Qualify data or resample 

during sample samples for each matrix >EQL 

transport/ storage 

Equipment Blank Verifies effective 5% of samples collected No compound of interest Qualify data or resample 

decontamination per media >EQL 

procedures used in field 

for Non Dedicated 

equipment 

Field Duplicate Measure sample 5% of samples ±30% RPD(2) (aqueous) Compare to lab replicates; 

variability (submit check systems for 

"blind" to lab) possible matrix 

interferences or improper 

sample collection 

procedure 

Laboratory Generated 

QC Samples: 

Matrix Spikes and Checks recovery from 1 per 20 samples or 1 per Recoveries as specified in Qualify data or 

Duplicates (MS/MSD) real matrix batch as supplied from Table 4-6 recalibrate, reanalyze, and 

the field document corrective 

action 

Laboratory Control Verifies analyst 1 per 20 samples or 1 per Metals - ± 20% of true Check system; reanalyze 

Samples (for Metals) proficiency with method batch as supplied from value all samples in batch 

and instrumentation the field 



TABLE 3-8 (continued) 
QC SAMPLE TYPES, CRITERIA, AND CORRECTIVE ACTION 

Type Purpose Frequency Criteria 

Continuing Verifies calibration curve ~ 1 per day of analysis ±25% initial calibration 

Calibration - Organics 

Continuing Verifies Calibration 1 per batch(2J of ten ± 10% of true value 

Calibration- Curve samples 

Inorganics 

Method Blank Verifies clean reagents, 1 per batch(2J as supplied No compound of interest 

instrument systems, and from the field. VOC's >5 times EQL(3J 

lab environment after each GC/MS tune 

Laboratory Replicates Checks precision of I per 20 samples per RPD as specified in 

(including matrix analytical method matrix Tables 4-6 and 4-7 

spike duplicates) 

Surrogate Standards Measures recoveries in Ail GC/MS and ali GC Recoveries as specified in 

actual sample matrices samples the Tables 4-6 

NOTES: 

1. Between duplicate measurements. 

2. The term "batch" refers to samples analyzed together in a specified group using the same methods, 

the same types and lots of reagents, and the same time frame for analysis. 

3. Validation criteria. Acetone, methylene chloride, and 2-butanone. 

RPD - Relative Percent Difference 

VOC- Volatile Organic Compounds 

Corrective Action 

Recalibrate; check system 

Recalibrate; check system 

Reanalyze; if second 

blank exceeds criteria, 

clean and recalibrate 

system; document 

corrective action 

Compare with field 

duplicates; check matrix 

interferences 

Reanalyze samples where 

method requires; qualify 

or reject data 



TABLE 4-1 

SCHEDULE OF SAMPLE DATA AND QA REPORTS 

Type of Report Frequency Submitted by Submitted to 

Semi-Annual Semi-Annual Project Coordinator USEPAand 

Progress Report NMED 

Analytical Data 21 days after sample Laboratory Project Sparton's Project 

Packages receipt Manager Chemist or Quality 

Assurance Officer 

Corrective Action As needed, per Personnel taking Project Manager 

Report occurrence corrective action 
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APPENDIX A 

BORING, WELL, AND ABANDONMENT 

RECORDS AND LOGS 
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occasional gravel to cobbles 
at 14 feet 

BROWN SANOY GRAVEL (GP) 
dense, dry 

LIGHT BROWN SAND (SP) 
dense, fine-grained, dry 

occasional gravel at 34 feet 
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BROWN GRAVEL (GP) 
very dense, coarse, dry 

LIGHT BROWN S~HO (SP) 
very dense, fine-grained, 
moist, with occasional gravel 

BROWN SANOY GRAV[l (GP) 
very dense, cobble to very 
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WELL CONSTRUCTION 
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Top of PVC Casing 
Elevation 5142·22 

GROUND SURFACE 

Cement/Bentonite 
Grout 

2" PVC Casing 
to 173 feet 

6-3/4" Bor-ehole 
to 206 feet 

' ,,. 

30 

35 

ft Date 4/ 13/90 

TAN & BROWN CLAYEY MEDIUM 
TO COARSE SAND (SC) 

TAN SILTY CLAY (CL) 
with fine sand 

H•rdlng L•w•on Auocl•t .. MONITORING WELL DETAIL PZ-1 
Eng1neers and 
Env1ronmenta1 Serv1ces 

.JOB NUMBER 

{)631 0.039. I 2 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED CATE 

12/90 
REVISED 0.\TE 

.:. ~ . 



Top of PVC Casing 
· Elevation 5142·22 

. GROUND SURFACE 

45 

50 

Equipment _G_D_-_15_0_0 _______ _ 

Elevation ft Date ~I 13/90 

TAN, BROWN & BLACK MEDIUM 
TO COARSE SAND iSP) 

TAN SILTY CLAY (CL) 
with sand 

-with medium grained sand seam 
from 57 to 59 feet 

TAN, BROWN & BLACK MEDIUM 
TO COARSE SAND (SC) 

TAN SILTY CLAY (CL) 
with sand 

Herding Lew a on Aaaoclet .. MONITORJNG WELL DETAIL PZ-1 
::ng•neers ana 
::nv,ronm..:n:al Serv1ces 

:.·. 

JOB NUMBER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque. New Mexico 

APPROVED CATi 

12/90 
i'.EVIS£0 



Top of PVC Casing 
. "14? ')') Elevation - ~ ... ~ 

GROUND SURFACE 

85 

90 

115 

120 

Equipment _G_D_-_Is_o_o _______ _ 

Elevation ft Date 4/13/90 

BROWN, TAN & BLACK MEDIUM 
TO COARSE SAND .(SP) 

with occasional gravel and ·sandy 
clay pockets 

H.,alng Lawson Auoclat .. MONITORING WELL DETAIL PZ-1 
:: ~ ~:neers ana 

;...'. :.;, 

::~: ronm'=r.ta1 Serv1ces 

JOB NUMBER 

06310.039.12 

Spanon T~chnology Inc. 
Albuquuque, New Mexico 

IJ'PROVEO CATE 

12/90 
REVlSED LlATE 



Top of PVC Casing 
Equipment GD-1500 ·E levation 5142·22 

GROUND SURFACE 
Elevation ft Date 4/13/90 

120 ,-

~~ 
>--

~ t -
I~ ~ ,: -- t:: 125-,::. r-

1: r-

t: , ... 
I: -t: , ... 

t: I:'" 130-,: t . 
t-

]~ t--1- -
1- -

t-
1-

t- 135-
1-

t: I:; 
t-

I~ 

t-,_ 

~ 
1: ,_ 

140-1-
1-, ... 

~ 
1-

1: 
t 145 ,~ r-,_ 

f-,: 
1: [: 1-_- TAN. BROWN & BLACK SANDY 1:;: 

~ 1- t-_- GRAVEL (GP) 
150- ~--· ,_ 

@ 
r-,: 1-

~---, ... 
~---1: 
~---

I~ ~ r-_-
155- r-.._-,_ 

~--~ ,= t 
~---,::. I ·-· ,= f- r-~-

1~ 
[: ~~-

~---~ 
160- t-_-

Harding Lewaon A .. ociat .. MONITORJNG WELL DETAIL PZ-1 
Eng;neers ana 
:=:nv,ronrr~ntal Serv1ces 

..08 NUMBER 

%31{).039.12 

Spartan Technology Inc. 
Albuqu.erque. New Mexico 

APPROVED ~ATE 

12/90 
iiEVISEO 



Top of PVC Casing 
Elevation 5142·22 Equipment _G_D_-_!_50_0 _______ _ 

Elevation ft Date 4113/90 GROUND SURFACE 
~~~~~~~~~~~--------------160,~~------------------------------

Stainless Steel casing 
from 173 to 182.8 feet 

Sandpack: 
20x40 sand 
(180'- 181 ') 
1 Ox20 sand 
(181'-206') 

2" Stainless Steel 
Screen (Slot size 0.02") 
from 138.8 to 149 feet 

Bottom Cap 

165 

TAN, BROWN & BLACK CLAYEY 
GRAVEL (GC) 

TAN, BROWN & BLACK FINE TO 
COARSE SAND (SW) 

with gravel 
TAN, BROWN & BLACK CLAYEY 
FINE TO MEDIUM SAND {SC) 
TAN, BROWN & BLACK MEDIUM 
TO COARSE SAND <SP) 

with gravel 

190 -with .2' clay seam at 190 feet 

195 

200 

H•rdtng L•waon Aaaoctat .. MONITORING WELL DETAIL PZ-1 
Eng1neers and 
Env1ronmenta1 Serv!c::es 

JOB NUMBER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New l\1exico 

APPROVED 

12/90 
fiEVISED ::.ATE 

. ;.·. 



Top of PVC Casing 
Elevation 5142·22 Equipment _G.::...=D_-...:.1.=.5.:..00=----------

ft Elevation 
~G~R_O~U~N_D~S~UR_F_A_C~E--~~r--------------200~~,-------------------------------­Bentonite pellet seal fB.I 

Date .4/13/90 

205-

End of Boring at 206 feet. 

2-10-

215-

220-

225-

230 

235-

24'0-

H.,dlng Lawaon A .. oclatea MONITORING WELL DETAIL PZ-1 
::ng:neers ar.c: 

JOB NUt.ABER 

06310.039.12 

Spanon Technology Inc. 
Albuquerque. New Mexico 

APPROVEO ::;;..re 

12/90 

;. . ~ 

l 
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COH51RUCTIOH ~~ 

m 00 

- .. 
c: Q 
- E 
~ ~ 
0 

5 

10-

15 

20-

25-

30-

35-

40 

Equipment Hollow Augrr 

Elev1t1on 0118 5/Zl/8] 

BROWN SANO (SP) 
medium drnsr, flne-gralnrd 
with trace of ~lit 

moist at l fret 

~trong odor present at 5.5 fert 

some angular gravel at 10 feet 

strong odor present at 20 feet 

sandy clay layer~ at ll feet 

8 
ll[ll l CONS 1 RUC T1 OH 

ci! - ...• •... a-

::: ~ 

.. 

.. 

:: f. 

.... 

mD 
_..,..___ 
£"Q·-••G~1t1 
I GooO"f'IColll 

-; ~ .-
H ... 

ii 
~~ ~~ oo 

c .. 
I g 

~ 
40 

45 

55 

' ~-

: .. 
• ... 
• .. , 
•• . . 

60-W. 

65-

10· 

.-.. 

• • 

. 

.. 
• 
't 

••• 
• , . 
• I 

.. ' ,. 
75-11+ .. 

. ;,~ . ... ... . :; . 
80 • -·-· 

(Conllnulllon ollog) 

BROWN SANOY GRAV[l (GP) 
•rry dense, cobble to coarse, 
moist 

some coarsr gravel from 51 to 
51 feet 

varying amounts of coarse gravel 
1t 67 feet 

LOG OF WELL MW-1 ..... '1 

5 
'AA;i 

SPARTDN SOUTHWEST, INC. 
ALBUQUERQUE, NEW MEl JCO 

ifle ........ -.- •~O OAII •h\ID - 0•'1 

------------------~------~------~ 
6310.001.12 4.£6/11 fi/8] 
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.:! s_ _[: ·--ii 

K.-dtftil Lewaon A--'atea 
.Eng1neers. GeoiOQISts 
& GeopnySICISts 

JOS "u .. tit;:; 
631'0.004.12 

Ho 11 ow Auoer 

E!nation Oa1e 5/23/83 

85-

90 

End of Bori n9 at 90.0 fe.et 

95-

100- . 

105-

110-

115-

120-

LOG OF WELL MW-1 

SPARlON SOUTHWEST, INC. 
ALBUOOEROUE. NEW MEXICO 



WELL 
CONSTRUCT! ON 
..., ..... ~·····~ :::::. :::::x ...... ·····~ ..... . .... ..... ····· ..... ······ ..... . .... ..... ·····~ 

::::: :::::~~ ····· ..... ..... ····· ..... . .... 
:::::F=f===~ 

mii~Hiim~1<. ..... . ... . ····· .... . ..... . ... . ····· .... . ····· .... . ::::: ::::: . . . .. . ... . ..... . ... . . .... . ... . 
m~~~~~~~ffrm~ 

-... -~ ... - -·- ... -
-~~ 

0 

~ • 
~ ..... ·-- • J! I t 

Zl5 

tt.rdlft11 L..w-n A•aoci•t•• 
tng1neers .G.eoiOQISIS 
& Geoonys1C1StS 

~06 ,.u.,.;,i;.; 
I;~}IJ nne ,, 

.--
:i 

._ ... 
~ 

~- ~ ,. 
l s:: 

~ ~ 

l Hollow Auoer 
.~ = ~ !~ 

Elevation Data 5/25/83 

80 

8~-

90 
End of Boring at 90.0 feet 

95-

100-

105-

110-

115-

12.0-

LO-G OF WELL MW-2 
SPARTON SOUTHWEST, I·NC. 
ALBUQ.UEROU£, NEW MEXICO 

AP.;;.~Owt~· 

1 ;;; ?);,. 

PLATE 
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(IIIISIRUCTI~ 

- I 
8 • = 
" :; i 
j i~ 

~ "' . 
~ !: a 

&~ s l 

30 

35 

40 

Equipment Hollow Augrr 

Etevetlon Dele S/26/Bl 

LIGHI BROWN SAND (SP) 
~dium dense, flnr-gralnrd 

occasional gravel at • fret 

Interbedded with thin clay layers 
at 19 feet 

becomes more gravelly at 36 feet 

Interbedded with thin clay layers 
at 38 fret 

~ 
loiUL i CONS TAIIC Tl ON iii 

Ul 
-...~--
1 "O·""'' GeoaoQ11\ 
& G.ao'"',.,.<·l" 

I ~ -c ~ 

~ 
w; 

~i 
00 

1 
40 

45-

50-

55-

60 

65 

70 

75 

80 

.. 
li 
E 
~ (Conllnuallon ol Log) 

"1 BROliN SANOY GRAVEl (GP) 
t very dense, moist, with varying 
~, arrcunt\ of sand 

I • • .. ' 
" • • 

t 

•• •• . '• .. 
• .. 
• • 
' . •• • 
' . ' 
•• , .. , . 

LOO OF WEll MW-3 

SPAATON SOUTHWEST, INC. 
ALBUQUERQUE, NEW MliJCO 

lii ... •SIV oa•t 
·"'- JOi o.v...... .-. .... :. ~··· 

-------------------------------------1 ARM 6J!O.OO• 12 4 .c''fA 6/83 
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WELL 
:lNSTRUCTION 
······~······~ ~
..... . .... . ····· ..... . 

!
::::: :::::: 
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:::::H::::::,.._ 
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1~~~~~~=[~~~~~5 1-..... .. ..... 
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~ihwxvii~ 

.; E j 
i ~ ~- ~ 
~ ~ .5~ l 
j ! j ~ 

r= HalnUnv L..waon • ._..... 

£ng•neers Geotog•sts 
& Geoonvs•::sts 

ORA ..... ..oa r.u .. SER ARI·1 ~1H'\ f"\1')'!1 , ? 

Ho 1 low Auger 

E'-vation Ooa 5/26/83 

85 
End of Boring at 85.0 feet 

90-

95-

100-

10~-

110-

115-

120-

LOG OF WELL MW-3 PLATE 

SPARTDN SOUTHWEST, INC. 
AlBUQUERQUE, NEW MEXICO 71 

APPFjQ·,,Eu 
~ATE RE11os.EC ~Ali I / ,;- '-'/J.• 6/83 



WELL 
CONSTRUCT!!»> 

~ 
;;, 

~ 
Iii 

'i i .. -;;<: ~ 
;;! ;;; 

~§ ~i 
00 

Hollow AuQer e • Equipment 
"' a ! ~ Elevellon Dele 5/27/BJ 

0 
I •. ,. .• 

LIGHT BROWH SAND (SP) 
medium dense, flne-gr1lned 
motst, with intermittent gr•velly 
zones 

II::· I 
5-

occasion1l gr1vel 1t 9 feet 
10 

15 

25 

35 

40 

WELL 
CONS TRUC T1 !»> 

8 

1 

mG
--...-·-
E"O·""'' GeotoQ·III 
& GIOD"'f\<1" 

i i .-
H ~ 

B 
;;; 

d~ 

£ • 
~ t 
~ l 

40 

45 

50 ' • 
.. -• .. .. 

• •• 
55 -II t 

60 

65 

70 

75 

80 

• • .. 

.. ·. 
·• 
••• :. 
•'·: 
•• ~-

• • 
~~-.; 
'~ 

·-~ .·~ 
•· , .. 
~· ••• 

(Contlnuellon ollogl 

BROWN SANOY GRAVEL (GP) 
very dense, moist 

LOG OF WELL MW-4 
SPARTON SOUTHWtST. INC. 
ALBUQUERQUE, NEW ~IICO 

........ 



WELL 
ONSTRUCTION 
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Herdlft9 Law-n A..-~a 
Engmeers G.eotog1sts 
& Geoonys1C1sts 

J.:l&r.u"'~'" 

~3!0 00~.!? 

95-

100-

105-

II()-

115-

120-

Hollow Auaer 

Ebvonon Data 5/27/'23 

End of Boring at 90.0 fe.et 

LOG OF WeLL MW-4 

SPARTON SOUTHWEST, INC. 
ALBUDUERQ'JE, NEW MEXICQ 

.-



Laboratory Tests 

2~ Sand 
451 Silt 
SH Clay 

78~ Gravel 
201 Sand 
2~ Fines 

8 
v. 
J 
0 
iil 

36 

49 

37 

30 

15 

25 

37 

]) 

27 

100+ 

IOrJ+ 

100+ 

100+ 

lOOt 

100+ 

I u 
Q .. - -

2~ ;:!!: .,_ ;;, 

~8 
>c 
~ .. 
00 

:: "' c a 
0 E .. .. 
0 II) 

0 

10-

30-'' 

50 

70-

I 
t. 
;, . 
. ; 
I 

Equtpmeni_Aug~.!:__:_ ~~ry llas_h __ 

Elevation 5053 Dale 11/Z/83 

' LIGHT B.ROWII SILTY SAtio (SI1)--
merlium dense to dense, dry 

decreased silt content at 14 feet 

LIGHT BROWN SILTY CLAY (CL) 
stiff to very stiff, dry 

LIGHT BROH~ SILTY SA~D (SH) 
mediuM dense, mois~ 

LIGHT BROIJtl SMIDY GRAVEL (GW) 
verv dense. moist 

li_RAY AtiD BROWtl SAtiD ( SP) 
very dense, dry, poorly ~raded 

Increased gravel content at 59 feet 
LIGHT GRAY SMIDY GRAVEL (GP) 

very dense, dry, poorly graded 

,· • light gray and white 
I • 

.• GRAY S llTY SA liD ( S'1) 

I
.~ ..st.. ttater level at 73 feet 

80 

very dense, wet 

driller's note: cobbles at 78 to 
83 feet 

Laboratory Tests 

83% Sand 
91 silt 
8: Clay 

~ v. 
! 
iii 

I OD-+ 

100+ 

100+ 

;! 

··= ~ c 
2 .. .. -g8 

Two Inch diameter PVC monitoring 
well set to a depth of 83 feet 
with lower IS foot section con­
sisting of 5 foot sump and 10 
foot screened section. Boring 
caved from 65 to 84 feet. Natural 
filter pack from 41 to 65 feet. 
Bentonite seal from 40 to 41 feet. 
Grout from 0 to 40 feet. 

~ 
Hertll"l L. ••••" Aeaocl•t•• 
f. ng.neers GroiOQ•SIS 
& Groph~·c•sls 

~ .. 
;:!!: c a 
;;, 0 E .. .. ,._c 0 II) (Continualioo .:>g) 

~ .. 
00 80 ...... 

liGtH GRAY AIID R£0 SAIID (SH) 
verv dense. wet. well oraded 

II I 
90 

100 

120-

130· 

End of Bori~q at 135 frrt 

140 

150 

160 
LOG OF WEll MW- 5 
Spartan Southwest, Inc. 
A lbuouerque, ~!c1: ~cxico A-';:. 

L-------------------------------------------~ 
'iiii 6Jiii;oorlz ?;{'J "''' ··· · · --,-;-;- -----



1 

' l 

' 
' '1 

Laboratory Tests 

I 
70: Sand 
231 s i1 t 
7~ Clay 

I 

I 

I 

LL=63 
PI =34 

--~-------------------:=------------- .. ·~--
- ~ g g .,:: - :. .! 
- -c >co 
~ ~! ~ 0 E 
:Jo -r >c OJ~ 

~ ~8 ot!J 0 
"' 

0 

15 

19 10-

Equipment~er - Rotary Wash 

Elevallon _ _llii __ Oate_l!fi6/Bl - 11/ •. • ~J 

LIGHT BROWN SilTY SAUD (SH) 
medium dens~ to dense, dry 

II II II b~com~s nore coarsely graded 
JS 

I II Ill occasional gravel 

17 20-

44 jJ.J L1 GilT BPOI·'II SAIIO ( SP) 
dens~ to very dense, dry 

62 30-

coarse sand at 34 to 34.5 feet 
3g 

driller's note: gravel layer 
53 4 u -vt...ifl at 41 to 41.5 feet 

BRO•~~~ Sll TY SAIIO (SI·l) 
with some gravel, very dense, 

65 Nil II moist 

50 

Ullll decreased gravel content below 53 feet 
77 

59 60 -YJ II II DAQK C.!!AY SIHID (SP) 
very dense, moist 

52 Jl :''I 
water level at (3.5 feet 
driller's note: occasional qravel 
from 64 to 68 feet 

BROWII ClAY (Cit) 
20 ~ 

stiff, wet 

DARK liRAY SMID ( SP) 
very dense, wet 

I I · · ~ ~ ~ I 

80 

Laboratory Tests 

71 Gravel 
86: Sand 

2% s i It 
s: Clay 

100+ 

100+ 

100+ 

100+ 
Two inch diameter PVC monitoring 
well set to a depth of 71.5 feet 
with lower 10 foot section con­
sisting of 5 foot sump and 5 foot 
screened section. Gravel backfill 
from 71.5 to ISO feet. Boring 
caved from 58 to 71.5 feet. Natural 
backfill from 30 to 58 feet. 
Bentonite seal from 29 to 30 feet. 
Grout from 0 to 29 feet. 

Hef'4h•l L••"" Aeeoclet•e 
( ng.nrers Gel"'IOQ•SIS 

110 

fl. 

(Conlinuatinn, JQI 

interhe!lcled with coune qr.1vel 
at GS to 89 feet 

:;: 1 BR0~/11 CLAYEY S~'ID (SC) 

ll'i,-1 
120 

~~~ 
130iLH 

140 

150-

160 

very dense, wet 

DARK llRIIY SAIIO (SD) 
very dense, ~-te-t 

LIGHT 8ROII'I SILT ('11) 
very dense, wet 
driller's noll': increased sand 
content below 145 feet 

End of Borinq at ISO feet 

I m ______________ j';,#'• 
& C1enphy~<•S1S 

LOG OF WELL MW- 6 
Spartan Southwest, Inc. 
Albuquerque, New Mexico A-: 

J0~,.liU81A &fl'l~ ,111 (&1f llh•'.!; :- j·----

6310,008.12 ;.r?.;l' ----·· 



0 
~ 
"' ~ 

.a·boratory Tests 0 
Cii 

20 

30 

12 

27 

21 

1DO+ 

57 

32 

18 

34 

31 

Two inch diameter PVC 
monitoring w.ell set to 29 
a depth of 73.5 feet 
with lower 10 foot 
section ~onsisting of 28 
5 foot sump and ~ foot 
screened section. 
Natural filter pack 
fror.. 39 to 74 f.eet. 
Bentonite seal from 
37 to 39 feet. Sand 6 
backfill from 29 to 
37 feet. Grout from 
0 to 29 feet. 

Harding Lawson Aaaoclatea 
Eng1neers. Geolog•s!s 
& Geoonys•casts 

JCo, • ..;Me::::. 

631{) ;008. 12 

-~ u 
0 .s (1)--c: >-2QJ 

V>- V> 
-- c: >-c: 
~8 ... (I) 

oa 

- c:.: 
a c. E 

"- It: 
0 (/) 

0 

10 

20 

30 

Equipment Auger - Rotary ·Wash 

Elevation 5044 _Date 11/11/83 

LIGHT BROWN SILTY SAND ( S!~) 
medium dense, dry 

LIGHT BROWN SAND (SP) 
medium dense to very dense, 
dry 

driller's note: 9ravel at 28.5 
feet 

LIGHT BROWN SILTY SAND (SM) 
medium dense to dense, 
moist 

gra.des course with depth 

water level at 64.5 feet 

interbedded with brown and gray 
clay layers 2-6 inches thick 

End of ·Borinq at 75.5 feet 

LOG OF WELL MW- 7 
S~arton Southwest, Inc. 
Albuquerqu.e, New Mexico A-4 



l ahoratory Tests 

75~ Sand 
181 silt 

71 C 1 ay 

~ 
;;, 
~ 
0 m 

14 

14 

IS 

16 

IB 

42 

50 

14 

14 

19 

26 

14 

58 

~ 
c .. 
c 
8 

u 
e = ., 

c: 0 o E ~ 
;;, 

> c 
~ .. 
00 

.. .. 
0 til 

0 

10-h 

20-•· 

30-

50 

60-

70-

80 

Equlpment~r - Aota!2J!ash __ 

Elevahon_~04z_ __ Oate_l!Llill1_ ______ .._____ 

LlGHT BRO~Itl Sll TY SArlO (SM) 
medium dense to dense. drv 

LIGHT BROWN SA~O (SW) 
with some qravel, dense, moist 

3 inch silt layer at 44.5 feet 

occasional silt layers 

.lZ. water level at 59 feet 
occasional silt layers 

RR0\.111 f1 AY lfJtl 
stiff, wet 

driller's note: gravel at 75 feet 
BROHU SA!lO ( SW) 

very dense, wet, coarse qra lf,ed 

Laboratory Tests 

551 Gravel 
431 Sand 

2t Fines 

871 Sand 
91 silt 
4: Clay 

8 
iii 
't 
0 
m 

100+ 

100+ 

100+ 

. 100+ 

Two Inch diameter PVC monitoring 
well set to a depth of 6B feet 

100+ 

with lower 10 foot section con- 100+ 
sisting of 5 foot sump and 5 foot 
screened section. Gravel backfill 
from 68 to 150 feet. Natural filter 
from 33 to 68 feet. Bentonite 
seal from 32 to 33 feet. Natural 
backfill from 15 to 32 feet. 
Grout from 0 to IS feet. 

~ 
Herdhtl Lew .. ,. A•eecl•l•• 
£ ng.neers Geolog•SIS 
& GeophyStCrSIS 

~ ~ .. -
:;F ~ _ .. ;;, .. -
~§ 

> c 
~ .. 
00 

•. 
c: 0 
a f .. " 0 til 

80 

90· •• n·. 'I 
I 'f 

I ~ .. 
•• 

1oolr• ' . 
-· 

11 H 
110 

150 

(Continuation'· .\lfJ) 

GRAY SAIIOV GRAVEl (GW) 
very dense, wet 

r,unv SAIIfl (~,wl 
very drn~t·. Wl' t 

driller's note: so•"e grdvPI 
at 115 f t:l t 

End of Boring at 150 feet 

160-
l OG_O_,F~W-'-E_l_l_M_W----"--8 

Spartan Southwest, Inc. 
Albuquerque, ~ew rcxico 

---

A-t 
-----,,-.. ,----... ~-.~----·- ---,.-,-

JAtf'~.Jir,jiiiiM ?'llll•lft 

Jt1 6310,008.12 . ~-· -------I·''""""' 



I 
I 
i 

Laboratory Tests 

80% Sand 
14% Silt 
6~ Clay 

62% Gravel 
35% Sand 

3% Fines 

45% Sand 
47% Silt 
8~ Clay -' 

Two inch diameter mon­
itoring well set to a 
depth of 72.5 feet with 
lower 10 foot section 
consisting of 5 foot 
sump and 5 foot screened 
section. Boring caved 
from 57.5 feet to 72.5 
feet. 

Bentonite 
seal from 55.5 to 57.5 
feet. Sand backfill 
from 4·0 to 5S.S feet. 

0 
0 

U; 
~ 
0 

iD 

9 

16 

12 

24 

21 

2{) 

28 

9£ 

1{){)+ 

45 

100+ 

100+ 

'Grout from 0 to 40 feet. 100+ 

Harding L..waon Aaaoclatea 

£ngmeers Geo10g1sts 
& 'GeoonystCISts 

JOb :.-''-'i:ti-

o310.008.12 

-~ 0 
Cl.l-
5c 
-Cll 
Ill-·-,... 

~8 

u 
.9- = 

Cll Equipment Auoer Rotarv Wash >- .:::. 0. c. E If) 

>-c Cll 

"' 5043 11/31/83 - Cll 0 (J) Elevation Date 00 

0 -r"~:~~:·~~:·~--~z~-~~---------c~---------~ 1nch Bituminous oncrete 

~ ~- ~ ~1 

10-~:J 
~.:. 

1M • : • 

20-.~~~~ 
• ... 

~::: 
f::: 

~::::::: 

60-~ ...... 

Pavement 
LIGHT BROWN SILTY SAND (SM) 

loose to medium dense, dry 

LI£HT ~RAY SANDY \,RAVEL (GW) 
very dense, moist 

BROW~ GRAVELLY SAND (SP) 
dense to very dense, moist, 
gravel size uo to 2 inch. 
diameter 

· ~ y::: ~water 1 evel at 63 feet 

------=--~~ LIGHT GRAY SANDY SILT AND SILTY 
SAND (ML-SM) 

70 -II very dense, wet 

M£DIU~ GRAY SILTY SAND {SM) 
very -dense, wet 

End of Boring at 80 feet 

LOG OF WELL MW- 9 
Spartan Southwest, Inc. 
Albuquer-que, New Mexico 
_,pp~v.~: :.;.A it. 7;;. 

A-6 



L aboralory T esls 

861 Sand 
6% s t 1t 
6: Clay 

441 Gravel 
481 Sand 

81 Fines 

~ v. 
:r: 
0 
m 

21 

35 

37 

25 

38 

19 

30 

18 

16 

35 

lOG• 

100+ 

58 

# u 
a -c ~ 

"' c 
8 

;;, 
> c -.. 
00 

"' Equipment Auger - Rotary Wash 
<: 5 a E .. "' Elevalion ___ ~Q~6 __ 0ate....!!illill 0 ()') 

0"11 6 '"'' '"'"'' , ... ~,, l LIGHT BROWtl SILTY SAtiO (SH) 
medtum dense, dry .. 

1 0 -{' . • ll GilT BROWfl SAI~O ( SW) 
medium dense to dense, dry 

silty fine sand at 19 feet 
20-

sandy silt sea~ at 30 feet 
30-

40-

abundant gravel at 49 to 50 feet so-n I 
LIGIIT GRAY ArlO BROWI GRAVH AND SArlO 
(GII-SW) 

60-ft' ·.'1 
very dense, moist 
sand layer starts at 63 feet 

DARK GRAY SAllD ( SP) 
very dense·, moist 
water level at 65 feet 
9ravel at 67 feet 

70l 
(SWJ 

80--' 1•::::1 very dense, wet 

'i 
~ .,-

:;c 

Laboralory Tesla 

44l Gravel 
481 Sand 
Bt Fines 

9U Sand 
5% Clay 
4% Stlt 

;;, _., 
:r: .,_ 
0 ~8 m 

100+ 

100+ 

100+ 

1001 

100+ 

100+ 

Two inch diameter PVC monitoring 
well set to 145 feet with lower 
10 foot section consisting of 
5 foot sump 1nd 5 foot screened 
section. Boring caved from 55 
to ISO feet. Bentonite seal 
from 53 to 55 feet. Natural 
backfill from 30 to 53 feet. 
Grout from 0 to 30 feet. 

~ 
Mar dine U•••" •• ... ••••• 
[ ng•nHts Otolog•sls 
& G f'O(lhySIC •SI~ 

u 
.9 ..... "' ,.. <: 5 
;;, a E 

"' "' l'~ 0 ,,, (Continual ron, Jgr 

oo 80 --·-·--

SO·tr"l 
II ::I 

100-

110 

120 

130-

140 

160 

driller's note: qravcl lavl"r ~I 

85 to 87 feel 

driller's note: qravel layer at 
90 to 91 feet 

driller's note: gravel 1 d yPr ~ f 

94 to 94.5 fr~t 

driller's note: grdvel l~ytr .11 
121 to 122 feel 

brown s~ndy clay at 131 tn l.l? 
fcrt 

driller's note: gravel layer at 
144.5 to 145.5 feet 

End of Borino ~~ 150.5 feet 

LOG OF WELL MW- 10 
5parton South~<est, Inc. 
AlbuquerQue, llcw ~1cxJCO A-7 

L, .. ,..., JC'f4Jil't~AI n ""'""; Jlr 

,+( 6310 008.12 -~ 
,,:, ..... , .!i ·-----



Laboratory TesiS 

761 Sand 
Ill Silt 
IU Clay 

691 Gravel 
29% Sand 

2% Fines 

" .. 
e-_o_ . ~ .... ........ 

u c-
00> 
Q.O.. 

4. S• 

4.5+ 

8 
;;; 
!1: 
0 
.n 

12 

2Z 

29 

42 

J2 

37 

38 

34 

JO 

55 

68 

100+ 

100+ 

22 

I 0 
0 : .,- - ., 

'5C ~ c Q -., ;;, 0 E .. -
g.§ ,.c .. .. 

~ ., 0 Vl 
00 

0 

10J• 

20-

30 

40 

50 

60 

70 

80 

Equipment Auger - Rotary wash 

Elevallon __ 5lli_Oale_l!l.!!lll_ 

6 Inch Concrete Pavement 
LIGHT BROW~ SILTY SAND (SH) 

MediuM dense, dry 
( 

driller's note: gravel at 7 to 7.5 
feet 

occasional gravel 

lncreasinq gravel content 

brown sandy clay at 24 to 26 feet 

bro~m sandy clay at 29 to 29.5 feet 

brown sandy clay at 34.5 to 35 feet 

"!EDIU'1 GI!AY AIID BROI/11 SAPID (Sri) 
MediuM dense, ~oist 

BROWII AUO GRAY ~AllOY GRAVEL (GP) 
verv dense. moist. with so~e sand 

'driller's note: clay layer at 52 to 
53 feet 

GRAY APIO BRO•IH SAPID (SP) 
very dense, ~ist 
brown sandy clay layer at 59 to 59.5 
feei: 

DARk GRAY AND BLACK GRAVEL (GP) 
Sl water level at 65 feet 

strong organic SMell 
BJ;OWII AllO GRAY CLAYEY SILT (HL) 

verv s tt ff, wet 

driller's note: occasional coarse 
gravel at 71.5 feet 

LIGHT BROilll $A liD ( SW) 
very dense, wet 

Laboratory Tests 

B91 Sand 
Bl Si 1t 
3% Clay 

Two Inch diamter PVC monitoring 
~ell set to 144 feet with lower 
ko foot section consisting of 5 

~ 
;;; 

! 
iii 

100+ 

100+ 

100+ 

100• 

100+ 

100+ 

foot sump and 5 foot screened 100+ 
Jection. Boring caved from 63 
to 149 feet. Bentonite seal 
from 62 to 63 feet. Natural 
backfill from 9 to 62 feet. 
Grout from 0 to 9 feet. 

m M•r .. nt L•wMft AaaMI•tea 
E ng.neers GtolOQ•SIS 
& GeoohystC.sls 

~ .. :: 
~c 

~E 
~8 

~ 
~ 
;;, 

i!"~ 
00 

- ., 
c 0 
o E "' .. 0 Vl 

80 

90 

110 

160-

(Continualion '-· .og) 

driller's note: occasional ~ravrl 
at 80 to Bl feet 

becomes clayey sand at 92 feel 

driller's note: occasional gravPl 

slightly cemented 
becomes black at 105 fpet 
driller's note: Increased oravrl 
layers -

becof'leS 1 ight bro~m at 114 fHt 

dark gray and black at 122 feet 
grades coarser 

Increased clay.content 

BROI·IN AriD GRAY CLAYEY SILT ('tl) 
hard, >.ct 

GI!AY CLAYEY SAIID (SC) 
very dense, ~ret 
driller's note: occasional qravPl 
at 140 feet · 

driller's note: occasional gravel 
at 146 feet 
End of Borlnq at 150 feet 

LOG OF WELL MW-11 
Sparton Southwest, Inc. 
Albuquerque, New Hexico A-8 
~------~~-----="~----~~---IU&o~~~•• J('\tllrr,ji,.,MIH AI',.JIIIU 0411 111.,.•'11 (lal 
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WELl CONSTRUCTION ~ a ii E .. .. 
0 (/) 

Equipment flo II ow Stem Auger/Rotary Was. 

Elevation 5041.81' Oate~ill-

---·--==- Orive Over Well BoxO-,J""::."'r---------------
L_I.r-L~J-- Strel Protector Pipe I~~:_. I BROIIII SAIIO (Sill 

with Locking Cap 

511 I 

.. 

·::::· 

10-1 r~t 
·.::·,. 

.;::.: 

15 _J 1.::.:. 
:':·~ ·~: 

·:::; . 
. •.•·. :::: . 
. _:::. 

'"l ;: ··< i 
·•!'•.' 

2511 ;::.J 

40 
BRO~Itl SAtlOY SILT (ML) 

dense 

II 11 r I_. 

,,.I l['i "] ~ 
Bentonite 

Sand Pack 

, ... ~ ..... , 
!~iii . i~~~~ 

Hell screen 

i" ii· a •=!= 

~~ 
H•rdlnt L•weon Aaeocl•••• 
( '''J•Ill'f'l!. f,rtllnQoSIS 
&Gt'PIIhyS·~rC.IS 

- !! c 0 o E .. .. 
0 I) 

40 

45 

60-

65-

70 

75-

80 

(Continuation ol Log) 
r ----

DRO~::I GRAV[l (GW) 
coarse with cobble 

BROWfl GRAVELLY SAIID ( SH) 

incredse in moisture cunt~ot 

ground-wdter level on I0/6/U4 
flowing sand condition 

switch to rotary WdSh 

BROWN SILTY SAND ( 511) 
dense 

BROW I SAND ( SW) 

FIGUR( 

Spartan Technology, Inc. 
A I buGuerque, lle1·1 Hex i lO 2A 

1 ... ~.-.11 11\lo'tii•Unflt II 1•111, p 1',\lt 

___ 1,;. 'L. _______ g!.Q~!,.E _______ L __ _ 



l 

- . r. Q. 
a e 
~ ~ ( Continual oon ol Loq l 

eo -. ;n::'q] 
'1:;;->1 GRO\JII SAfiD {Sil) 

:~.:~:_. 

B!i-

·::".'. 

·'·· 

!10 

95 

100-

10~ 

110-

II~· 

l;~o 

........ -.... 

~ 
~ 

H•rdlnt L••••" Aaaoclot•• 
(ng•rlrf'f~ Ctr!IJIUQ•~I~ 
& Groplrr!i•l:.SIS 

. 
r. ~ 
;; e 
.. 0 

a"' 
120 

125-

130 

135 

140 

145 

150 

155-

IGO 

( Conl•nuolion of LoQ ) 

/GRAY Sll TY CLA"I (CI.) 

BROWI Sli.T (Ill) 
with tr·acc of fine sJroJ 

lnd of Boring 140.0 feet 

LOG OFwELL-MW-12 (Co~d) ___ li;;.~, 

Spartan lechnology, Inc. 
Albuquerque, lle1~ 1·1exico 2E 

:;:·~" ,.............. ---~--------;-------
6110,1111.12 



Wlll CONSIAUCTIOII 
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r n 
i:i E " .. 0 <Jl 

0 ,:;-::: 

.}1: 

5 ~~~~1\. 
.;tL· 
:·~:~:·.:· 

~>/ 
;;.::.: ... 

Equipment Rotary ~ash 

Elevation 5043. 35' Dale 8/28/84 

BROWN SAND (SW} 
medium to fine-grained 

COARSE BROWN SANOY GRAVEL (GW} 

BROWN SAIIO (SW) 

25--li>:O'l 

30--l Htf1 GRAY BROWN CLAYEY SILT (HI.) 

35 

40 

L---------------------------------------------------------~ 

- "' c: 0 
a E 
~ .?! (Conlinuallon ol Log) 

40-rrtrrr-------------------------------

BROWN SAIWY GRAVEL (GW) 

45 

DENSE GRAY CLAY (CL) 

~~' 55 i ~ COARSE BROWN GRAVEL ( GW} 

Bentonite 

HHS~HH 60 'r ··pz {.·~ ground-water level on 10/6/84 

Sand Pack 

65 
J:::;;§:::::J -111111 GR•Y SILTY CLAY (CL) We 1 !screen dens<! 

f""'§""'l 
70 

::::: ::::: BROWtl SILTY SAUD ( SM) 

75 

80 BROWN SAND (SW) 

a H .. III,..Lew .... ao ... lotaoLOG OF BORING AND WELL COMPLETION DETAIL MW-13 

~"8:':~~.:00'"5 Spartan Technology, ~nc. 
Albuquerque, tlew Mex1co 

fiGURE 

2-1a 
k!r uf~:039~u ··"'e# ..6/liS- .... ,," ""· 



r -."' CONSTRUCTION 

.. 
~ ii 
D. E 
~~ 

80 g:;i~: 
·\::_!:::. 

85 }~l( 

9() 

95 

100 

105 

II II 
~~:;~-E 
:·.~;·.:·~ 

115 
::, ·:.~ 

x:'r' 
:: .:·~~ 

XV 
120 

( Continuo lOon ol Log) 

GRAY SILTY SAND (SH) 

GRAY SAIIDY SILT (Hl) 

COARSE BROUII GRAVEllY SA/10 (SII) 

a 
,_ ...... 

-. 
~ l5. 
'Q E 
~~ I Continuation of Lo; l 

rzo,·,.....,.·=:'"'"·:·.,, . .----------------

125 

130 

135 

140 

145 

150 

155 

160 

:_:i 
.:·:-::;:: 
·· ... 
··-:·· 
-~=~· -~. 

~~ ,., .... 

~l 
ll GRAY CLAYEY SILT (Hl) 

End of Boring - 140.Q feet 

FIGIIflt 
Hordl~tluwoo~tAooocloloo LOG OF BORING AND WEll COMPLETION DETAIL MW·13 

~"3;;;;;,"~~.~.~~~oo••" Spar ton Techno 1 ogy, ~ nc. Albuquerque, /lew Hextco 2-1b 
,,~,,,., .. ··~ ... 



- "' c: 
0: 

- - ~ 
WEll CONSTRUCTION 

~steel Protector Pipe~ 
with Locking Cap 

5 

15 

25 

30 

35 

40 

0 
E 
Sl 

Equipment Rotary wash 

Elevation 5041.94' Date 8/24/84 

BROWN SILTY SAND (SM) 
fine, with occasional clay lenses 

GRAY CLAY (CL) 
dense 

I Bentonite 

::: Sand Pack 

~ "' c: 0 
0: E 
~ Sl 
40~ 

J~ 

45 

50 

55 

60 

••• ... .,. . ' 
··:· ·~·: .. , 
~·=· ... 
~:'-

-~ ... 
. . . ~:· .. ··•· 

\ .. , ... 
'' 

(Continuation of Log) 

COARSE BROWN SANOY GRAVEL ( GW) 

ground-water level·on 10/6/84 

s:::::E3iiii] lie !!screen 
65 

a 

70 

75 

80 

\! 
...... 
·,t . .. ,•: 
~~~ ;;: . ., 
1l':'l 
:•~;· 
.• .. -... 

BROIJII Sll TY SAIIO (SH) 

BRO\Irl SANDY GRAVEL (GW) 

M•••"tLII•M"A•-••••• LOG OF BORING AND WELL COMPLETION DETAIL MW·14 FIGURE 

Eng.naer• GooloO·••• Spartan Technology Inc 2 2 ,~~ . . a Albuquerque, llew tlexlco -

~A'IIJ"t JOB~uvBI._ ~!~ ll~ll~ J.4lvtSID O.t.H 

L-----------------------------------J N?1 1310,031.12 c::::;r~ ,.t>/4JC> 



~ -. 
c ... 
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~~~~ ( Continuoloon ol Log) 
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65 

90 

95 

100 

105 

II 

115 

120 

=~~ 
-~~ 
~~. 

:t~I 

I 
:;~:'. 
til 
:·~: 

~'~ _ ....... 

~~> 
·~-:a·. 
\:i 
~;~ ,., , ...... 
' ' •'-
.~, 

-~· ..... 
~· ... 
·~· .. ... ~-

;\·: .. : 
t:a-

1111~11' 

= V•"""'' 

-. "" ~ C. E 
~~ 

o20 -,~,: 

·ti 
J~;~ 125 

130 

135 

140 

145 

150 

155 

160 

( Continuation of Log ) 

GRAY CLAYEY SILT (Ill) 

End of Boring - 130.0 feet 

H•r•t,..LewoeftAo .. ctotooLOG OF BORING AND WELL COMPLETION DETAIL MW-14 FlOUR( 
Eng.neer• Geo•og·•15 Sparton Technology Inc. 2 2 b 
&Geophr•oc·•ts Albuquerque, llew M;xico • 

tOH~IJV,.I '1 
all~lfl~ tlh. ·' 
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W£ll CONSTRUCTION 

c 0 
a E .. .. 
0 "' 
0 

5 
r 

25 

30 

35 

40-' .~~:. 

Equipment Rotary Wash 

E !ovation_ 504l~~l~ Dato __!!LZlill 

BROWN-GRAY SILTY SAND (SM) 
fine-grained 

BROWH SANDY GRAVEL (GW) 

a 

Bentonite 

Sand Pack 

Well screen 

~ "' c 0 
o E 
~ ~ 

40 

45 

50 

55 

60 

65 

70 

75 

80 

(Continuation of Log) 
.-,_,.---.' :~ ... 
t:i 
:·:t: 
!:, 
w:; 
. ' ;~:i 
.r~ -.. . ~ 
~.: .:, 
tt.: 
•:al! .... , 
' ·:··:· ': .. , ... , ,., 
~:. 
:··~~ . ..•.. 
f~ 

-~~ 
~· 
';i :':fl .. 

:!I··:• :.:,, 

r~ 
-~'YQ 

·~· 
ground-water level on 10/6/84 

BROWN SILTY SAND (SM) 
fine-grained, trace of cldy 

BROWN GRAVEL (GW) 

GRAY GRAVELLY CLAY (CL) 
10 to zo: sand and Qravel. 

H••"'l.,.uw .. .,Ao-letooLOG OF BORING AND WELL COMPLETION DETAIL MW-15 
FIGURE 

Eng•oeers.GoofOQ•sls Spartan Technology, Inc. 
&GoophrscoSIS Albuquerque, llew Mexico 2-3a 
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Ci E 
c!;JI ( Conl.nuoloon of Loq) 

BOTP,~r---------------------

.; , ~ 

' lr' 1\ ,, 85 

·ri rl'lt. 
)\ k \"' 

90 

95 

.~;t ,., -·· ~-· ~~~ 
~· 
,~,. 

BROWN SANOY GRAVEL ( GW) 

GRAY CLAYEY GRAVEL (GC) 

100-1 t1ll·l BROWN SIL TV SAtlD ( SH) 
fine-grained 

105 

AI (,o -3 "'2 
5CJ~e- J 

~~·~ 

01:::'" 
115 

~~ 
Q~: 
·: .. i: 
:·~~;·:· 
:':,·:.'. 
·.:--..:· 
·.··.: 

BROIIII GRAVELLY SAND ( Sll) 
coarse 

:~~~~:~:~~~~ 

iii\H,i!lilll! 

;I 

Bentonite 

- . 
.c ~ 
C. E 
~JI ( Cootinuotion of Loo ) 

120~~~~--T------------------------

I~\ -· I,~~ ' I I 

125 GRA.Y ~l.JlCl) 
dense ·· 

. ·' . I 
I I l~ 1 "I /.it~ 

,').•) \ 
. /-

:· ~~· .. 

130 BROUN GRAVELLY SAND ( SIJ) 

135 ~i 
·::·;:·_: 

r:< 
End of Boring - 140.D feet 

145 

150 

155 

160 

H••tllfttL••••"A••-••••• LOG OF BORING AND WELL COMPLETION DETAIL MW·I5 fiGIH. 

Eno·noor• C.•·ulno·•l> Sparton Technology, ho. 2 3 t 
& Gooph,, .. ,,.. A 1 buquerque, llew Hex i co • 
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!'1. 
t'·. 

•---~~lr·r•l ltrotr·c.:lnr Pipe 
-- ·li lh J od. iII~ l.IJ> 

.. .., a ,,, 
0-

Pill VJlue 5-
lllil PI''" 

I' lit V.1 hll' 10-
~IJ!l 1'1''11 

PJU Value 15-
200 pp:n 

r1 

l ~~. .. t.l- Ccntuni te 
':,~' 

t . ,, . 
~;;: 
,tj 

~)· 
:...-. ... 
~K 
'l~ 
~ 
~· ·-0 ... 

~:' 
-~ 
J~ 
i•' 
~ . ... 
·~·i 
.. ~ . 
.. ··· 

.... t .. , 

PID Value 20-
200 J'PIII 

PIO Value 25-
200 PI"" 

Pill Value 30-
175 ppm 

PIO VJiuc 35-
175 ppm 

40 

··.:::: 

:.:· 

[fJulpmcnL_ .. _!!~?l_lc!w S_!cm ~·~<Jr_r ___ _ 

Elevalion. --~P..H..~} ~Da1e __ Ofl6/..!!1.._ 

OROUfl SAIIO ( SW) 
mcdium-gr·a ined 

REO-ORANGE CLAY (CL) 
very den~e 

ORmiN SIIIID ( SW) 
medium-grained 

banded ~ilt and clay, red stained 

~ 
Jf., 
~ 
~ ~.~ .. . ,. •' 

l{: 
~··1 

~ ~I'll 

•• 'i)i 
~.~ 

·~ 
.4 ~. 

·.~~ 
r··~ 
If,: 

';~;· 

~; ., •' 

•• .. . .. .. . . . 
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~ 

·t~ 
-W 
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f 
·.; 

•• . 
•• .. .. .. 
•:1-Formation 

,' ,'1 Collapse 
• • r. . .. .. 

"' c c 
;; E 
IU "': 

0 U# 

40-
PIO Value 
ISO pprn 

PIO Valut! 
40 ppm 

PJD Value 5U­
JO ppm 

PID Value 55-
20 ppm 

PID Value 60-
15 ppiO 

PID Value 65-
5 ppm 

(Conlinualron ol Loq) 

BHOllll Sf,IID ( SW) 
dcn5e, cud r:;c 

GllAY CLA'I (Cl) 

·-----·-

stiff, occasionJl Cl•l•l•l£: l.•t•:•· 

GRAVEL (GW) 

ORmlfl Sllrlll ( SIJ) 
medium to cuJr~c 9ra1n<:d 

BROil: I GP.AVEL ( GW) 
anyular •lith d 2-inth Ul·" drr 

ground-wdtcr tevcl on 10/6/8~ 

BRO;J:l SAIID (SW) 
co a r~e 

flowing sand condition 

Well screen PIO Value 70-
· 5 ppm 

~ 
HarcllneL•w•onAeeeclalee 
l •ttl•lll't''S GcutnQ•Sio; 
& (it"t•(thrS.•C•S.I~ 

. 

End of Boring - 73.0 feel 

75 

80 
LOG OF WELL MW- 16 
Spartun Tcchnolo9y, Inc. 
A 1 buqucrquc, llcw I lex i lU 

rt(;unc 

7 
1101[: PIO Values •mre o!Jtalnr.d with an JIIIU Systems ttotlcl 101 
-- wil.h an 11.7cV lump ullll are referenced lu hcnzene. I);{\' __ _ 

JlllltftJ\11 1111 AIIIIII•1U J;;.'i't-- l•f••",.(lo I ••t 
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5-

10-

15-

20-

25-

30-

3~-

40 

Equipment llollow Stem 1\ugcr 

·•:. 

!:·'"'' 

Eleva lion ___ 51)1~. 3~ '_Date __ .!1/?:!L~i__-

------------
DRill-Ill SAIIU (SII) 

oh"y, med i uon grained 

Increases in de11sity with depth 

OROIJU CLAYEY SllfiO (SC) 
moist, fine-yr~ined 

-·- ..... _____________ _ 

·~i ~ 

\ •·.• 
.: i l,,·, l; \~' 
. ·:~' 
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( ~~,:j 

.\tt' 
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' .. 
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0. 

~-~1-- We 11 screen 

. ~: .. 

~ -I 

H•rdtne Leweon A•eocl•t•• 
I "'J·n••t•ts r.r.ttno•st·i 
'-tit•upf•t!I.•C•SIS 
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c il 

- " ~ ~~ 
40-,...03 
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~ 
45-HJ 
50-

60-

65- :·· 

;·.· 

70-

75-

80 

(Contonuation ol Lonl 

GRAY Cl AYlY SM:UY SILT (1:1) 

BP.0!-11: SArlO ( SW) 
co.Jr::;c 

GRAY CLAY (Cl) 
dry, dense 

BROI-l!: SAIIO (~II) 
~1el, coJr-~c lo mL·dJun rp·.1t111tl, 
thin clJy lenses, 9r.Jvt:l ,,,,., .• 

GRAY GP.A\'ElLY Sl\110 (SI·I) 
sz. sa turd ted, coane 
L ground·>loltcr level on IIJ/(.;Ii1 

flowing sand conditiun 

End uf Boriog - 72.0 feet 

LOG OF WELL MW-17 
Sp.1rton Technology, Inc. 
Albuo 1ucrque, llc1~ llcx ilO 
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(/) (ContinuaHon of Log) 

r 1 t 1 ( 

saturated, trace s·ilt, grains subangular to r.ounded, 
94% quartz, 4% feldspar, 2% other 

End of Boring 81 feet 

Note: Above 43 feet the 11.7 ev PIO probe was used. 
85 Below 43 feet the 10.2 ev PIO probe was used. 
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H•rdl~ L.waoft Aaaooutea 

Eng'~''S ueo•og•srs 
& Gt!oP••vs•.c•sts 

6310,031.~2 

LOG OF BORING MW-18 (cont.) 
Sparton Technology, Inc. 
Albuquerque, New Mexico 
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Locking Steel. Cover 2 ft.6. in.Above Ground 

Top of Casing 2 ft.. Above Ground 

Well Cap 

2 ft. X 3 ft. X 4 in. Concrete Pad 

Ground Surface 

6· 5/8 in. Borehole 

4 in. Diameter Schedule 40 PVC Blank Casing 

Portland Cement /Bentonite Grout Seal 

Bentonite Pellet Seal (55. 5 ft. to 59 ft.) 

4 in. Diameter Slotted 0. 20 in. Screen 
( 68 ft. to 78 ft.) 

Sand Pack (59 ft. to 78 ft.) 

PVC Bottom Well Cap 

:1J:-"'I.__ _______ Bentonite Pellet Seal ( 79 ft. to 81 ft.) 

Harding Lawson Associates 

:-" ·. ··-· .. 

631'0.023.12 

Depth of Boring 81 ft. 

TYPICAL CONSTRUCTION OF MW-18 
Spar.ton Technology, Inc. 
A 1 buquerque, New Mex·i co 

.....-r:JE",... I .... 
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MONITORING WELL DETAIL 
(CONT.) 

..... ····· ..... .... 

- Q.) 
..c: a. 
C. E 
Q.) Cll 
o en 

85 

{Continuation of Log) 

-7/8 11 Dia. Borehole 
90 

;-.. .:. ... ~. 
>Lt. 

. :·!·:::. 
'_.:: ·: GRAY FINE TO COARSE SAND ( SW) 
.:~~}: angu 1 a r to subrounded, 80% quartz, 
~}.::=:..:· 5% feldspar, 15% other 
::::=:~·;. trace small gravel, angul~r to 
;:~::i:.:. subrounded, mostly quartz1te :-.... ::::; . .... ,.1 • 
. ::..:~~ 
~fi! larger gravel 100 - 100.7 feet 

...... ~ 

§{~ 
.. Oia. PVC Hell screen 

Harding Lawson Associates 

::rg1n.eers. Geotog1sts 
& Geoonys,c:sts 

... '...:.iS •• ~ ... ·~:;: 

£31{) ,033.12 

105 

110. 

115 

12{) 

··'···. •: 
!~~~~-: 
~t~~~ . .. . • 
::·::;;~ ... , · ...... ...... 
:·:.~ .. ·.: 
:·.··:.:: End of Boring at 110 feet 

LOG OF BORING/MONITORING WELL MW-19 
Sparton T.echnology, Inc. (CONT.) 
Albuquerque, New f~exic~ 
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!:)• 

·o 
o' ,< 

~6: 
,(l 
'tb( 
·cJ ,' 
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•0 
(Jo 

!,-.:.0 
1.~-:: 
0' 
;~~ 
0· . .,. ( 

'i~ 
·o' o<> ,.." 

0.1 

0.5 

2.0 

4.8 

1.4 

3.8 

3.0 

2.0 

~~~ 

0.0 

D.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

;; f; Equipment __ ..!!!!.! low-gem-A!.Iger___ 
a E .5 (}; Elevation__j_Qi~Oate...J!LUftL!L 
0 . Bjll/86 

6-fnch asphalt and stabilized 
fill 
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tO 

15 

25 

30 

35 

40 J~l 

~:-; : 

:jf.~ 
.. - .. 
!o\' 

1jl 
';{: 

:::~/: 
_,_ ... 

ti~ 
:::~( 

~.~~ti: 
-:·.;·· 

f~~ 

LIGHT BROWN SILTY F !liE SArlO ( SH) 
moist, grains angular to 
subrounded, 96% quartz, 1% 
feldspar, 3% other 
coarse sand 3.4 to 3.8 feet 

LIGHT GRAY FINE TO COARSE SAND (SW) 
moist, subangular to 
rounded, 94~ quartz, 41 feldspar, 
2: other,with horizontal bedding 

sandy silt from 9.4 to 9.5 
feet, silty sand with gravel from 
9.5 to 10.1 feet, grains subrounded 
to well rounded, 88% quartz, 7% 
feldspar, 5% other, gravel Is 
subangular to rounded mostly granite 
and caliche-cemented sandstone 
sandy silt 14.25 to 14.45 feet 
very silty 14.75 to 15.0 feet 
silty fine sand from 18.8 to 20.4 feet 
subangular to rounded, 961 quartz, 
2% feldspar, 2% other 

LIGHT BROWN SILTY FIIIE SAND (SH) 
moist, rounded to well rounded, 
95Z quartz, 1% feldspar, 4% other 

brown clayey slit 25.2 feet to 25.5 feet 
LIGHT BROWN FINE TO HEDIUH SAND (SP) 

moist, subangular to rounded, 951 
quartz, 2S feldspar, 3% other 

silty 30.4 to 31.6 feet 
l-Inch silty clay 31 feet 
decrease In medium grain sand content 
below 31.6 feet 

LIGHT 8RO~f SILTY FINE TO HEOIUH SAND (SH) 
moist, subangular to rounded, 
96S quartz. 21 feldspar, 2% other 
l-Inch clayey silt at 34.4 feet 
clayey s1lt 35.6 to 36.0 feet 

. 
o'H 
~~~ 

2.2 

1.2 

2.3 

4.8 

1.4 

nnatlon collapse 
above 68 feet 

"' 
l-

c~! 
&C:.! 

0.0 

0.0 

0.0 

0.0 

0.0 

14.0 0.0 

2" Ola. PVC Wellscreen 

6.8 0.0 

- .. 
.c a 
a E .. "' 0 (/) (Continuation of Log) 

40-,r .. . .• -
:::,;',: LIGHT BROWN FINE TO COARSE SAND ( SW) 
:?,~!' moist, subangular to well 
·.:.::::· rounded, 947; quartz. n fe 1 dspar • 
,:;:,. 3% other 

4 5~~ 1·\illE silty 45.1 to 45.4 feet 
':;,./ silty with trace clay 45.6 to 
\'/ 45.9 feet 
.... BROI-111 Fl NE SAND ( SP) 

50 

55 

60 

70 

75 

80 

moist, sugangular to well 
rounded, 971 quartz, 1~ feldspar, 
2% other,with stlt and clay 
with charcoal pteces at 49 feet 

LIGHT BROWN FINE TO COARSE SAND (SW) 
moist, grains subangular to well 
rounded, 94% quartz, 3% feldspar, 
3% other 
sandy clay 51.4 to 51.5 feet 

with trace gravel below 61.3 feet 

seepage encountered at 66.0 feet 
trace slit below 69.5 

horizontal bedding below 74.2 feet 
silty 75.7 to 76 feet 

BROWN SANDY SILT (Hl) 
dense, saturated, with clay 
laminations, trace fine sand 
End of Boring at 78 feet 

~ 
H•rtiii,..Law .... a • .ocl•l•• 
Eng,neers. Geolog.sts 

LOG OF BORING AND WEll COMPLETION DETAIL MW-23 FIGUHE 

& Geoohrsoc:,sts 
Sparton Technology, Inc. 
Alb1,1querque, flew Hexfco 1-3 
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MJII!TORING WEll DETAil " c 

e .,._ 
a~l -•o .... _ 

-7" Dia. Borehole 

o.o 

" ofi 
a:~.e 

135 

~ 

L ~ a Equipment Hoi low Stem Auger 
E. E ~ .?l Elevation 5046 3 Date 12/8~ I«<NITORING WEll DETAIL 
0 • 1279786 (COtiT.) 

2il ... _ 

5 

10 

15 

20 

25 

30 

35 

40 

• 1ASPHAl T 
~ ... ·STABILIZED BASE 
:~;:·: liGHT BROWN WELL-GRADED SAND (SII) 
':ji- moist, fine to coarse, subangular 
:~.:::: to we I I rounded, 941 quartz, 21 i;.;:r f~ldspar, 41 other,, trace silt 
·~·.:·' with gravel 2.0 to ~·5 feet, 
-~~ subangular to rounded, mainly 
,_:~:(<- quartz He wl th granite 

·>~-~ ·.·. 

:.:.;lt:: 
. •:· 

m~r: 

slightly coarser below 11.5 feet 

LIGHT BROIIU i'OORLY -GRADED SAND ( SP) 
moist, medium grained, subrounded 
to well rounded, 951 quartz, 21 
feldspar, 31 other, trace coarse sand 
and sma I! grave 1 

BROIIII SANDY ClAY WITH S1l T ( Cl) 
very moist = 

0.0 

0.0 

0.0 

Formatton Collapse 

0.0 

PVC we I !screen 

0.0 

0.0 

Merllllnl U•••" Aaaocl•l•a 
Eng.neers GeoiOQ•SIS 
& Geophysc•SIS 

.. 
" .c 0 

oii E. E .. .. 
;;:~.! 0 IJ) 

40 
70 

185 

50 

>ZO 

65 

70 

6.0 

55 
75 

80 

(Continuation ol Log) 

LIGHT BROIIU SILTY SAND (SH) 

to well rounded, 971 quartz, 11 J 
moist, fine to medium, subrounded 

.~· feldspar, 21 other 
.' ·;·.=· BROliN SANOY SILT WITH ClAY (Ml) 
·,:::;;; moist, fine sand 
J'' BRDIIII POORlY-GRADED SArlO (SP) 
;:t;:· moist, clay balls 
!~J LIGHT GRAY WEll-GRADED SAUD WITH 
h GRAVEl (SW) 
e: .. 1 moist, medium to coarse, rounded 
~·~ to well rounded, 90S quartz, 61 
,ii' fe I dspar, 4S other, grave I 
.~'- subrounded to we 1 I rounded, maIn 1y 
_. .. §'; quartzite with some granite 
·.1:·:: hard drilling 46 to 47 feet 
~:., liGHT GRAY SANDY WEll-GRADED GRAVEL 
--~:: (GW) 
:.~.: moIst, grave 1 subrounded to we 11 
~-J rounded, mostly quartzite, medium 
if~i: to coarse grained, subangular to 
·:~~- we 1 I rounded, 961 quartz, Zl 
.t,t fe I dspar, 21 other 

•l:i. 
~~; .... 
!=:,:: seepage encountered at 65 feet 
:'•·;: 
:~. BROWII POORLY-GRADED SAND (SP) 
:;r, saturated, medium with trace fine, 
'~= l subangular to rounded, 981 quartz, 
··~~i· U feldspar, IS other, faint 
:·:-:;.:. horizontal bedding 
·-::;:: liGHT GRAY WEll-GRADED SAtiD (SW) 
_;-:;;: saturated, fine to medium with 
·.:·., trace co~rse, subrounded to we II 

rounded, 961 quartz, 21 feldspar, 
2S other, f~lnt horizontal bedding 

LIGHT BROWN SILTY ClAY (CL) 
saturated, sandy toward base 
End of Boring - 75 feet 

tlote: 10.2 ev PID probed used 

LOG OF BORING AND WELL COMPLETION DETAIL MW·24 
Spartan Technology, Inc. 
A 1 buquerque, .New Mex t co 

fiGUilt 

1-4 
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HO~liTORIUG WEll 
DETAIL 

., 
~ 

a:i -·"' .... _ 

7" Oia. Borehole 

0.0 

0.0 

~ 

~j! 

lBO 

55 

~ a Equipment Ho 11 OW stem A!.!.9tt 
a E ~ D\ Elevation 5046.0 Oate_!WML 

IZ/llf86 
O .,....,.,.,:.,.LIGHT BROwN WELL-GRADEI'fSA!iDfSwl 

·?Y moist, medium to coarse, subangular 
,::;:.f· to rounded, 951 quartz, 21 feldspar, 
·:,: · 31 other 

5 

10 

15 

20 

25 

30 

35 

40 

('~?: 
~:~f..-::. 

;:~_.:: 
-~~}~j 

~~~ 
:.~~~ 

trace gravel and 931 quartz, 41 
feldspar, 31 other below 5 feet 

REO-BROwfl CLAY (CH) 
moist 

LIGHT BRO~N WELL-GRADED SAND WITH 
GRAVEL (SW) 

moist, medium to coarse, subrounded 
to ~ell rounded, 951 quartz, 21 
feldspar, 31 other, gravel mainly 
quartzite, subrounded to well rounded 

BROWN SILTY CLAY (CL) 
moist 

LIGHT BROWN Sll TY SAND ( SH) 
moist, fine sand, angular to 
rounded, 961 quartz, II feldspar, 
n other 
l-inch clayey layers at 39.2 and 
39.7 feet 

., 
c 

L .. 
MONITORING wELL DETAIL o!l .. iJ 

(CONT.) -·" .... _ 
:.:~-

o.o 58 

k-fonnation Collapse 

0.0 
0.0 

PVC Wellscreen 

10.0 

110 

0.0 55 
0.0 30 

s: 
a .. 
0 

40 

45 

50 

55 

60 

65 

70 

75 

BO 

.. 
a 
E .. 
If) 

~;;~; 
~ ·: ~ ' 

,f: 
·:·:-··· 

~x~ 

(Continuation of Log) 

BROWN SANOY ClAYEY SILT (Ml) 
moist, fine to medium sand 

LIGHT GRAY POORLY-GRADED SAND (SP) 
moist, medium,subrounded to well 
rounded. 97% quartz. a fe 1 dspdr. 
21 other 
with gravel 46 to 50 feet, 
subrounded to rounded, mainly 
quartzite 

trace gravel below 50 feet 

liGHT GRAY WELL-GRADED GRAVEL WITil 
SAND (GW) 

moist, subrounded to well rounded, 
mainly quartzite, medium sand, 
subrounded to well rounded, 971 
quartz, II feldspar, 21 other 

seepage encountered at 64.5 feet 
LIGHT GRAY WELL-GRADED SAND (Sw) 

saturated, fine to medium with 
trace coarse, subangular to 
rounded, 961 quartz, 2% feldspar, 
21 other 

some cementation at 70 feet 

LIGHT BROWH SILTY ClAY (CL) 
saturated, trace fine to medium 
sand 
blocky 73.2 to 73.5 feet 

LIGHT BROWN SANOY SILT WITH ClAY (Hl) 
saturated, fine to medium sand 

LIGHT BROwN SILTY SAND (SH) 
saturated, fine sand, angular to 
subrounded, 981 quartz, 21 other 
End of Boring · 75 feet 

Note: 10.2 ev PID orobe used. 

Horlll"tl..e•••""" ... lotoo LOG Of BORING AND WELL COMPLETION DETAIL MW·25 fiGUIIE = --.-- ,--, Eng.neer• C:.e~oog·st• S T I 
&Gooohn·<•lls parton echno ogy, Inc. 1 5 

Albuquerau@. New Hex1co • 
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Top of PVC Casing 
€levati·on 

GROUND SURFACE 

Harding Lawson Associates 

.08 "U~ilER 

06310.039.12 

~ 

u 
w 
a: 

.... ,._ 
e -c. Cll 

..9 ~ ...... .... c. 
c. e 

0 Cll ro ..... 0 tl) 
Q. 

:. ·. 
·.:-:.· 
··::.:.· 

Log of Bori-ng 

Equipment Hollow Stem Au.aer 

Elevation ft Date 5/17/88 

LIGHT BAOHN FINE TO MfOIUM SANO(SP) 

gray fine sand seam at 5.0 - 5.5' 

caliche lamination at 14.5" 

clayey sand seam at 30.0' - 30.3' 
LI~HT BAOHN FINE-COARSE SANO (SH) with fine 

gravel at 31.5' -31.7' 

LIGHT BAOHN TO BAOHN FINE-MEDIUM SAND ISP) 
with occasional clayey sano laminations to 
39.0' 

FIGURE and Nell CO~letion Det81l MW~6 
Spartan Technology Inc. 1-6a Albu.queraue. New Mexico 

APPROVED 

~, 
REVISED GATE 



Top of PVC Casing 
Elevation ______ _ 

..... 
e 

.._ 

c. CD Equipment Hollow Stem Auaer ~ ..9 ..r= .... ..... c. 
c. E 

ft Date 5/17/88 
u 0 Q) ., 

Elevation UJ ...... 0 en a: a.. GROUND SURFACE 

----------------~~~~------------~,_~_ .. ~.~------------------------------

2" Diameter Stainless 
Steel Wellscreen ----~-

Harding Lawson Associates 

[:ng.neers ;Jna Gcosc,entr~:; 

w~OO ~ .... t.ACC:R 

06310.039.12 

54 

60 

100 

6 

6 

1 
8 

60 

80 

tlf} 

J:lti: 
.... 

gray gravel sea~ 42.0' - 42.2' 

gray gravel sea~ 45.8' - 46.3' 
gray gravel sea~ 46.5' - 46.7' 

BROWN AND GRAY SANDY GRA va (GW) 

GRAY FINE-MEDIUM SAND (SP) 

i 5/i8/88 
saturated at 67.0' 

with occasional ce~ented inclusions to 
70.3' 

GRAY SILTY FINE SAND (SH) 
with clay at 70.8' 

med. sand sea~ 78.0' - 78.5' 
ory silty sand sea~ at 78.8' - 79.1' 

{oquitard) 

FIGURE Log of Boring and Wall Completion Detail HW-26 
Spartan Te·chno logy Inc. 
Albuquerque, New Mexico 

c;.Te 
9/88 

1-6b 
t;EVISE:D DAlE 



Top of PVC Casing 
Elevation 

GROUND SURFACE 
xxxx 

Harding Lawson Associates 

Eng:neers ana C.:osc<ent•sts 

;:;::iA,..N ,..,, 
,....._ 

c n<· 

JOG NUMaER 

06310.039.12 

~ . 
u 
lU a: 

~ ... 
-e .... - Hollow a. G) Equipment Stem Auaer ..9- ~ .... ... a. 

a. e 
ft Date 5/17/88 0 G) "' Elevation .... CJ en 

a. 

80 
~ 

End of Boring - 81.0 ft. 

liS· 

90· 

£15-

100· 

1~-

110-. 

ue-

120· 

Log of Boring ana Nell Co~let1on Detail HW-26 FKiURE 

Spartan Techno logy Inc. 

Albuquerque, New Mexico 
CATE 

9/88 

1-6c 



Top of PVC Casing 
Elevation ___ _ 

GROUND SURFACE 

Harding Law•on A••oclate• 
::r.g:neets ana Ceosc:ent:sts 

06310.039.12 

M 

u 
UJ 
a: 
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e --c. 
..9- ~ ..... 

c. 
0 Q) ..... 0 
a.. 
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10 

16 

20 
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Q) ..... 
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e 
10 en 
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.··.:·.· 
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·==-:· ...... :::-.. ·.·;-:.· . . . . .. ·.· .. . . .. . . . . . 
··.·:.·:·· . . . . . •:,..· .. . : ... . . ..•.. 

Equipment Hollow Stem Auaer 

Elevation ___ f_t ____ __ Date 5/18/88 

BROWN SILTY FINE SAND (SM) 

sandy clay at 2.5' 
LIGHT BROWN SILTY FINE SAND (SH) 

BROWN FINE SAND (SP) 

M1th occasional clayey sand pockets 

M1th occasional small caliche pockets 

LIGHT BROWN FINE TO COA~SE SAND (SW) 
M1th numerous small caliche pockets, 
M1th occasional small clayey sand 
pockets 

decreasing amounts of caliche and clay 

BROWN SILTY CLAY (CL) 

Log of Boring and Mall Co11Plat1on Detail MW-27 FIGURE 

Sparton T.echnology Inc. 
Albuquer.que. New Mexi-co 

9/SB 

1-7a 



Top of PVC Casing 
Elevation 

GROUND SURF ACE 

Harding Lawson Associates 

Eng•neers ar.o Geosctentrsts 

.JOB r,u,.atR 

06310.039.12 

~ 

(.) 
lU 
a: 

80 

...... .... e 
c. CD 

..9- ..c ..... 
...... c. 

Equipment Hollow Stem Auoer 
c. e 

Cl Ill 1'0 
~ Cl en 
a. 

Elevation ___ f_t ____ __ Date 5/18/88 

1 

1 

1 

.co 

·.:· .. · 

80 

U6HT BROWN AND GRAY SANDY GRAVEL (6P) 

LIGHT BROWN FINE TO COARSE SAND (SW) 
with occasional g~avel 

LI·GHT BROWN AND 6RA Y SANDY GRAVEL (6P) 

sand seaa at 45.0' - 46.0' 

with occasional cobbles 
GRAY 'FINE TO COARSE GRAVEL (6P) 

GRAY FINE SAND (SP) 

i 5/19/88 

saturated 

GRAY SILTY FINE SAND (SMI 
with silty clay seam at 71.2" -
71.5' 
fnd of Bo~ing - 73.0 ft. 

FIGURE Log of Boring 8nd Nell ~~Plat1on Oet81l MM-27 

1-7b 
Spartan Technology Inc. 
Albuqu.erqu€, New Mexico 

CATE 

9/BS 



Top of PVC Casing 
Elevation 

GROUND SURFACE 

a• Diameter Borehole 

Harding Lawson Aseoclates 

Eng1n~ers ana Geoc;c,en11·;1s 

£.5. 06310.039.12 

M 

(.) 

l1J a: 

e 
c. 

...9-

a ..... 
a. 

~ .... 
a:J Equipment HoI low Stem Auger .c: .... .... c. 

c. E 
ft Date 5/19/88 Q) 11) Elevation a en 

o~~~------~~~--~~-------------~·~·~;.:.: LiuHT BROWN FINE SAND {SPI 

10 

i!S 

20 

30 

.... 

. ··.:·.· 

.··.:·.· 

.··.:·.· 

.··.:·.· 

.··.:-.· 

.··.:·.· 

.··.:·.· 

.··.:·.· ... 

LIGHT BROWN SILTY ·FINE SAND (SHI 

LI£HT BROWN FINE SAND (SP) 
wtth occasional small caliche pockets 

LIGHT BROWN FINE TO MEDIUM SAND {SP) 

· ·· . LIGHT BROWN SILTY FINE SAND (SH) 
.··.:·.· 
.··.:- .· 

·.=: .. :.: 

LI-GHT BROWN ANO GRAY SANDY GtiAV~L (GP) 
with occasional cobbles 

LIGHT BROWN FINE-MEDIUM SAND (SPI 
wtth occasional gravel 
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BROWN FINE-COARSE SAND (SW) 
with occasional fine to coarse gravel 

coarse gravel seam 

GRAY FINE-COA~SE GRAVEL (uP) 

6RAY FINE-COARSE SAND (SP) 
with gravel 

·GRAY FINE-MEDIUM SAND (SP) 
with caliche seam at ti5.0' - 65.3' 

GRAY SILTY FINE SAND iSM) 

l (saturated) with occasional medium 
grained sand 
5/19/88 

GRAY SILTY FINE SAND (SH) 
(dry) with caliche 

GRAY FINE-COARSE SAND {SP) 
with gravel 
End of Boring - 71.0 ft. 

Log of Boring and Mall Co~lation Detail HW-28 FIGURE 
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.· ·.:· ·· medium dense, !II01st. 

. · ·.:·.· 

.··.:·.· 

.· ·.:·.· 
:'?( 
.· ·.:·1.· ... 
. · ·.:·.· ... . ··.:· .. · 
.··.:·.· 
.··.:·.· 
.· ·.:·.· 
.··.:·.· . .. 
.··.:·.· 
.··.:·.· 
.··.:·.· 
.··.:·.· 

·.:·.· .. 

fine-medium gralned . 

BROWN SAND {SW) 
meaium dense, moist 
fine-coarse grained 

BROWN SILT (ML) 
medium dense, moist 
with sana 

BROWN lEAN CLAY(CLl 
stiff, moist 

BROWN SANDY S!lT(Ml) 
mea1um dense, molst 

BflOWN SILTY FINE SAND (SMl 
dense, with clay str!ngers 
ana coarse ~ana str1ngers 

Log of Boring and Well Co~letion Detail HW-29 
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DARK GRAY & BROWN GRAVfL[GW) 
with sand 

BROWN LEAN CLAY(Cll 
very stiff, moist 

DARK GRAY & BROWN GRAVEL (GW) 
with sand and with 
clay strtngers 

BROWN SILTY SAND (SM) 
~nse, f 1ne-coarse gre1ned 
with gravel stringers 

GRAY SANOY CLAY{CL) 
Stiff, IID1St 

BROWN SILTY FINE SANO(SM) 
dense, w1 th sandy s 11 t 
stringers 

10"-!2" gravel layer at 73.0' 

14"-!6" gravel layer at 75.0' 

No silt stringers below 76.0' 

with gravel and gravel strtngers below 
77.5' 

Log of Boring and Well Completion Detail MM-29 
Spar ton Techno lo<n Inc. 
Albuquer~ue. New Mexico 
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BROliN SAND (Sli) 
me~ium dense. fine-coarse 
grained with gravel 

10'-12' gravel layer at 85.0" 

with gravel seams below 86.0" 

with silt seams below 99.0" 

increased gravel content below 102.0" 

End of 3or1ng - 115.5 feet 
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TABLES 



TABLE 2-1 
SUMMARY OF GROUNDWATER MONITORING WELL CHARACTERISTICS 

Well Well Coordinates Diameter Ground Measuring Total Bottom Screen Screen 

Designation Location (inches) Elev. Point Depth of Well Length Construction 
(feet) Elev. of Screen (feet) /Slot Size-

On Off (feet) Boring (feet) (inches) 

Site Site XI Yl (feet) 

MW-1 X 2 90 89 20 PVC/Unknown 

MW-2 X 2 90 89 20 PVC/Unknown 

MW-3 X 2 85 85 20 PVC/Unknown 

MW-4 X 377321 1524144 2 90 90 20 PVC!tJnknown 

MW-5 X 377347 1524651 2 5052.2 135 78 10 PVC/Unknown 

MW-6 X 377782 1524375 2 5044.6 5046.39 150 66.5 5 PVC/Unknown 

MW-7 X 377535.4060 1524101.1430 2 5046 5044.80 75.5 68.5 5 PVC/Unknown 

MW-8 X 377366 1523881 2 5040.4 5042.62 150 63 5 PVC/Unknown 

MW-9 X 377005.7534 1524062.2480 2 5045.3 5044.11 80 67.5 5 PVC/Unknown 

MW-10 X 2 5044.7 150.5 140 5 PVC/Unknown , 

MW-11 X 2 5042.2 5046.31 150 139 5 PVC!tJnknown 

MW-12 X 377023.2740 1524102.5590 4 5041.6 5042.58 140 134 10 PVC/Unknown 

MW-13 X 377137.2349 1523998.3430 2 5042.2 5043.25 140 139.5 10 PVC/Unknown 

MW-14 X 376711.0496 1524226.8401 2 5045.7 5043.04 130 127 10 PVC/Unknown 

MW-15 X 376976.1308 1524514.1260 2 5046.2 5047.49 140 125 10 PVC/Unknown 

MW-16 X 377340.5697 1524378.3800 2 5047.6 5047.50 73 73 5 PVC/Unknown 

MW-17 X 377423.1837 1524452.6790 2 5043.1 5049.28 72 72 5 PVC/Unknown 

MW-18 X 377005.2247 1524260.5830 4 5043.1 5045.58 81 78 10 PVC/0.020 
- ---·--



TABLE 2-1 (continued) 
SUMMARY OF GROUNDWATER MONITORING WELL CHARACTERISTICS 

\Veil Well Coordinates Diameter Ground Measuring Total Bottom Screen Screen 

Oesignation Location (inches) Elev. Point Depth of Well Length Construction 
(feet) Elev. of Screen (feet) /Slot Size-

On Off (feet) Boring (feet) (inches) 

Site Site XI Yl (feet) 

MW-19 X 376986.5230 1524269.2680 4 5043.1 5046.25 110 107.5 10 PVC/Unknown 

MW-20 X 376967.9830 1524277.9750 4 5042.9 5045.79 138 137.5 12 PVC/Unknown 

MW-21 X 377171.2231 1524458.7050 2 5044.8 5048.36 69.5 69.5 5 PVC/ !Unknown 

MW-22 X 377531.7671 1524267.2409 2 5048.06 78 77 5 PVC/Unknown 

MW-23 X 377333.6307 1524123.0290 2 5045.4 5048.51 78 76 5 PVC/Unknown 

MW-24 X 377338.0465 1524367.3910 4 5046 5048.70 75 73 5 PVC/Unknown 

MW-25 X 377307.9122 1524380.4020 4 5046 5049.00 75 74 5 PVC/Unknown 

PW-1 X 377014.8930 1524058.4810 10 5044.54 145 137 10 PVC/Unknown 

P-1 X 90 90 20 PVC/Unknown 

MW-26 X 377180.8851 1524187.4000 2 5043.8 5045.71 81 78 5 S.S./Unknown 

MW-27 X 377078.9143 1524323.4643 2 5043.8 5045.50 73 72 5 S.S./Unknown 

MW-28 X 376745.7569 1524262.6970 2 5040.9 5042.69 71 70 5 S.S./Unknown 

MW-29 X 377144.4750 1523998.7390 4 5041.7 5044.51 115.5 113 10 S.S./Unknown 

1 

MW-30 X 376924.1207 1524105.1480 4 5042 5044.70 109.5 107 10 S.S./Unknown 

MW-31 X 376731.4893 1524215.0430 4 5040 5043.53 109 106.5 10 S.S./Unknown 

MW-32 X 376958.3748 1524494.1820 4 5045.2 5048.05 120 117.5 10 S.S./Unknown 

MW-33 X 376940.7991 1524097.7420 2 5042.2 5044.29 73 73 10 S.S./0.012 

MW-34 X 376715.2537 1523469.1680 2 5034.52 5034.49 66.5 66.5 10 S.S./0.010 



TABLE 2-1 (continued) 
SUMMARY OF GROUNDWATER MONITORING WELL CHARACTERISTICS 

Well Well Coordinates Diameter Ground Measuring Total Bottom Screen Screen 
Designation Location (inches) Elev. Point Depth of Well Length Construction 

(feet) Elev. of Screen (feet) /Slot Size-

On Off (feet) Boring (feet) (inches) 

Site Site XI Yl (feet) 

MW-35 X 376322.4523 1523822.3680 2 5042.5 5042.50 75 73.2 10 S.S./0.010 

MW-36 X 376161.8540 1524154.6630 2 5059.3 5059.46 94 92.3 10 S.S./Unknown 

MW-37 X 376108.1749 1524746.7840 2 5091.66 5090.85 126.5 125.0 10 S.S./0.010 

MW-38 X 377150.5217 1523995.1740 4 5044.35 5044.32 137.5 136.5 10 S.S./0.020 

MW-39 X 376961.1284 1524088.1710 4 5044.07 5044.06 134 133.0 10 S.S./0.020 

MW-40 X 376745.3343 1524207.4020 4 5043.46 5043.35 128 127.0 10 S.S./0.020 

MW-41 X 376945.6669 1524479.2830 4 5046.79 5046.77 118 97.0 5 S.S./0.020 

MW-42 X 377183.2832 1524 730.6850 4 5057.28 5057.33 117 115.0 10 S.S./0.020 

MW-43 X 377169.6564 1524747.2690 4 5057.69 5057.74 138 137.0 10 S.S./0.020 

MW-44 X 376166.1366 1524136.0870 4 5060.68 5058.75 120 116.0 10 S.S./0.020 

MW-45 X 376108.6022 1524726.7480 4 5092.35 5089.65 153 153.0 10 S.S./0.020 

· MW-46 X 376067.0912 1525279.8360 4 5118.95 5118.98 182 180.0 10 S.S./0.020 

MW-47 X 375638.1370 1524967.7407 4 5155.84 5155.83 197 195.0 15 S.S./0.020 

MW-48 X 375369.7482 1525239.8550 4 5168.33 5168.31 209 207.0 15 S.S./0.020 

MW-49 X 376763.4006 1524197.3220 4 5043.68 5043.67 148 147.5 10 S.S./0.020 

MW-50 X 372810.1654 1527180.0898 4 5211.51 5211.22 260 250.0 15 S.S./0.020 

MW-51 X 377291.6420 1524999.9759 2 5058.74 5060.31 86 85.0 to S.S./0.020 

MW-52 X 374343.4259 1525239.4497 4 5165.41 5156.79 208 206.0 15.2 S.S./0.020 
------



TABLE 2-1 (continued) 
SUMMARY OF GROUNDWATER MONITORING WELL CHARACTERISTICS 

Well Well Coordinates Diameter Ground Measuring Total Bottom Screen Screeit 

Designation Location (inches) Elev. Point Depth of Well Length Construction 
(feet) Elev. of Screen (feet) /Slot Size-

On Off (feet) Boring (feet) (inches) 

Site Site XI Yl (feet) 

MW-53 X 374899.5031 1525314.4133 4 5163.96 5164.24 206 204.0 14.2 S.S./0.020 

MW-54 X 375974.5495 1526106.2743 4 5097.64 5097.64 132 132.0 15 S.S./0.020 

MW-55 X 375370.695 1525224.1487 4 5168.61 5168.61 267 265.0 10 s.S.1o.o20 

MW-56 X 375371.3079 1525207.6796 4 5168.61 5168.61 232 230.0 10 S.S./0.020 

MW-57 X 375849.0239 1526406.9797 4 5103.54 5103.54 144 141.0 15 S.S./0.020 

MW-58 X 375148.4325 1525330.7336 4 5168.89 5168.89 211 209.0 15 S.S./0.020 

MW-59 X 377253.6451 1524991.5683 4 5059.18 5060.61 117 115.0 10.5 S.S./0.020 

MW-60 X 375530.1855 1525753.6046 4 5133.62 5134.87 197 195.0 10 S.S./0.020 

MW-61 X 375523.1613 1525821.6538 4 5133.98 5135.23 177 173.0 15 S.S./0.020 

MW-62 X 375421.2397 1524395.9372 2 5075 5075.00 115 110.0 15 S.S./0.010 

MW-63 X 376840.4989 1525236.5173 2 5065.74 5065.74 98 98.0 15 S.S./0.010 

MW-64 X 375968.8099 1526127.8080 4 5097.84 5097.84 153 149.0 10.2 S.S./0.020 

PZ-1 X 372283.5987 1523148.3059 2 5147;2 5147.17 206 199.0 15 S.S./0.020 

MW-65 X 374343.87 1525277.92 4 5156.45 5156.45 275 270 10 PVC/0.020 

MW-66 X 375859.24 1526389.09 4 5103.03 5103.03 217 210 10 PVC/0.020 

MW-67 X 375352.47 1525220.38 4 5169.21 5169.21 390 380 10 PVC/0.020 

MW-68 X 374503.81 1526216.71 4 5165.53 5165.53 220 214 20 PVC/0.010 

MW-69 X 374502.60 1526239.55 4 5165.46 5165.46 278 270 10 PVC/0.020 



TABLE 2-1 (continued) 
SUMMARY OF GROUNDWATER MONITORING WELL CHARACTERISTICS 

Well Well Coordinates Diameter Ground Measuring Total Bottom Screen Screen 
Designation Location (inches) Elev. Point Depth of Well Length Construction 

(feet) Elev. of Screen (feet) /Slot Size-

On Off (feet) Boring (feet) (inches) 

Site Site XI Yl (feet) 

MW-70 X 376982.13 1524493.58 2 5046.65 5046.65 143 143 10 PVC/0.010 

MW-71 X 375530.63 1525711.81 2 5134.65 5134.59 356 353 5 PVC/0.020 

MW-72 X 377079.68 1524630.73 2 5053.75 5056.25 110 109 10 PVC/0.010 

MW-73 X 376821.45 1524346.08 2 5042.57 5045.07 104 102 5 PVC/0.010 

OB-1 X 374665.25 1525599.56 4 5166.2 5169.10 377 373.5 170.5 PVC/0.020 

OB-2 X 374537.89 1525606.66 4 5165.26 5165.26 378 374.6 170.6 PVC/0.020 

CW-1 X 374740.47 1525601.24 8 5166.4 5168.02 372 367 160 S.S./0.020 I 
-- --------- ------------------ - --- , __ L__ ____ 

Notes: 
1) S.S. = Stainless Steel 



TABLE 2-2 
STATUS OF GROUNDWATER MONITORING AND RECOVERY WELLS 

Well Well Status Purging/Sampling/Recovery Approximate Pump Approximate 
Designation Equipment Intake Setting Well Packer 

Setting 

MW-1 Plugged & Abandoned ----- ----- -----
MW-2 Plugged & Abandoned ----- ----- -----

MW-3 Plugged & Abandoned ----- ----- -----

MW-4 Plugged & Abandoned ----- ----- -----

MW-5 Plugged & Abandoned ----- ----- -----

MW-6 Plugged & Abandoned ----- ----- -----

MW-7 Groundwater Monitoring ----- ----- -----

MW-8 Plugged & Abandoned ----- ----- -----

MW-9 Groundwater Monitoring Bladder Pump 1-foot from bottom of screen None Present 

MW-10 Plugged & Abandoned ----- ----- -----

MW-11 Plugged & Abandoned ----- ----- -----

MW-12 Plugged Back to UFZ, Groundwater Monitoring ----- ----- -----

MW-13 Plugged back to UFZ, Groundwater Monitoring Bladder Pump 1-foot from bottom of screen None Present 

MW-14 Plugged back to UFZ, Groundwater Monitoring Bladder Pump 1-foot from bottom of screen None Present 

MW-15 Plugged back to UFZ, Dry Bladder Pump 1-foot from bottom of screen None Present 

MW-16 Groundwater Monitoring, Samples are Bailed None Present - Samples are Bailed ----- -----

MW-17 Groundwater Monitoring None Present ----- -----

MW-18 Groundwater "Recovery, Groundwater Monitoring Pneumatic Displacement Pump 1-foot from bottom of screen None Present 

MW-19 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement Pump (Purging) 



TABLE 2-2 (continued) 
STATUS OF GROUNDWATER MONITORING AND RECOVERY WELLS 

Well Well Status Purging/Sampling/Recovery Approximate Pump Approximate 
Designation Equipment Intake Setting Well Packer 

Setting 

MW-20 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement Pump (Purging) 

MW-21 Groundwater Monitoring, Samples are Bailed None Present- Samples are Bailed ----- -----

MW-22 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-23 Groundwater Monitoring, Groundwater Recovery Pneumatic Displacement !-foot from bottom of screen None Present 

MW-24 Former Groundwater Monitoring Well, Converted to Pneumatic Displacement 1-foot from bottom of screen None Present 
Groundwater Recovery 

MW-25 Groundwater Monitoring, Groundwater Recovery Pneumatic Displacement 1-foot from bottom of screen None Present 

PW-1 Groundwater Recovery, Plugged back to UFZ Pneumatic Displacement 1-foot from bottom of screen None Present 

P-1 Plugged & Abandoned ----- ----- -----

MW-26 Groundwater Monitoring, Groundwater Recovery Pneumatic Displacement 1-foot from bottom of screen None Present 

MW-27 Fortner Groundwater Monitoring Well Converted to Pneumatic Displacement 1-foot from bottom of screen None Present 
Groundwater Recovery 

MW-28 Former Groundwater Monitoring Well Converted to Pneumatic Displacement 1-foot from bottom of screen None Present 
Groundwater Recovery - Now Dry 

MW-29 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

I MW-30 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-31 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-32 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-33 Groundwater Monitoring Bladder - Pump removed for water 1-foot from bottom of screen None Present 
level measurements 



TABLE 2-2 (continued) 
STATUS OF GROUNDWATER MONITORING AND RECOVERY WELLS 

Well Well Status Purging/Sampling/Recovery Approximate Pump Approximate 
Designation Equipment Intake Setting Well Packer 

Setting 

MW-34 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-35 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-36 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-37 Groundwater Monitoring, Samples are Bailed None Present- Samples are Bailed ----- -----

MW-38 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-39 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-40 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-41 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-42 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-43 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-44 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-45 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-46 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-47 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 
----



TABLE 2-2 (continued) 
STATUS OF GROUNDWATER MONITORING AND RECOVERY WELLS 

Well Well Status Purging/Sampling/Recovery Approximate Pump Approximate 
Designation Equipment Intake Setting Well Packer 

Setting 

MW-48 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-49 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-50 Groundwater Monitoring, Now Dry Bladder, Well Now Dry 1-foot from bottom of screen None Present 

MW-51 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-52 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-53 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-54 Water Level Measurements None Present ----- -----

MW-55 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-56 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-57 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-58 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-59 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-60 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-61 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-62 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-63 Groundwater Monitoring Bladder, pump is removed for water 1-foot from bottom of screen None Present 
level measurements 

---------- ~--------



TABLE 2-2 (continued) 
STATUS OF GROUNDWATER MONITORING AND RECOVERY WELLS 

Well Well Status Purging/Sampling/Recovery Approximate Pump Approximate 
Designation Equipment Intake Setting Well Packer 

Setting 

MW-64 Groundwater Monitoring Bladder (Sampling) & Pneumatic 1-foot from bottom of screen None Present 
Displacement (Purging) 

MW-PZ-1 Groundwater Monitoring Bladder 1-foot from bottom of screen None Present 

MW-65 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-66 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-67 Groundwater Monitoring • Bladder center of screen Packer set 3-feet 
above screen 

MW-68 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-69 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-70 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-71 Groundwater Monitoring Bladder center of screen Packer set 3-feet 
above screen 

MW-72 Groundwater Monitoring Bladder 1 foot from bottom of screen None present 

MW-73 Groundwater Monitoring Bladder I foot from bottom of screen None present 

OB-I Water Level Measurements None present - None present 

OB-2 Water Level Measurements None present - None present 

CW-1 Plume Containment 25 hp submersible 300ft. None present 

Notes: UFZ = Upper Flow Zone; TOC = Top of Casing; TBD = To be Determined 



TABLE 3-1 
SUMMARY OF EXISTING GROUNDWATER MONITORING WELL SAMPLING PROGRAM 

Monitoring Well Status Well Location Parameters Frequency 
Identificatioil 

On- Off- VOC's Chromium (total) Sampling & Water Level 
Site Site Analysis Measurements 

MW-1 Abandoned X Not Applicable NIA NIA 
MW-2 Abandoned X Not Applicable NIA NIA 
MW-3 Abandoned X Not Applicable NIA NIA 
MW-4 Abandoned X Not Applicable NIA NIA 
MW-5 Abandoned X Not Applicable NIA NIA 
MW-6 Abandoned X Not Applicable NIA NIA 

v MW-7 Monitoring X X X Annual Quarterly 

MW-8 Abandoned X Not Applicable NIA NIA 
j MW-9 Monitoring X X X Annual Quarterly 

MW-10 Abandoned X Not Applicable NIA NIA 
MW-11 Abandoned X Not Applicable NIA NIA 

/ MW-12 Monitoring X X X Annual Quarterly 

MW-13 Monitoring X X X Annual Quarterly 

MW -14 Poor Recharge Monitoring . X X X Annual Quarterly 

! MW -15 Poor Recharge Monitoring . X Not Applicable NIA Quarterly 
MW-16 Monitoring X X X Annual Quarterly 

MW-17 Monitoring X X X Annual Quarterly 

MW-18 GWRI X X X Annual NIA 
Monitoring 

/ 
MW-19 Monitoring X X X Annual Quarterly 

/ MW-20 Poor R~~h~rge Monitoring X X X Annual Quarterly 



TABLE 3-1 (continued) 
SUMMARY OF EXISTING GROUNDWATER MONITORING WELL SAMPLING PROGRAM 

v 

/ 

I 

/ 

j 

Monitoring Well 
Identification 

MW -21 Poor Recharge 

MW-22 

MW-23 

MW-24 

MW-25 

PW-1 

P-1 

; MW-26 
v 

I MW-27 

I MW-28 Poor Recharge 

v 
v 

/ 

~/ 
( 

v 
v 

/ 

1 MW-29 

· MW-30 

MW-31 

MW-32 

MW-33 

MW-34 

MW-35 Poor Recharge 

. MW-36 Poor Recharge 

MW-37 Poor Recharge 

MW-38 

Status Well Location 

On- Off-
Site Site 

Monitoring X 

Monitoring X 

GWR! X 
Monitoring 

GWR X 

GWR! X 
Monitoring 

GwR X 

Abandoned X 
GWR! X 
Monitoring 

GWR X 

GWR X 

Monitoring X 

Monitoring X 

Monitoring X 

Monitoring X 
Monitoring X 
Monitoring X 
Monitoring X 
Monitoring X 
Monitoring X 
Monitoring X 

Parameters Frequency 

VOC's Chromium (total) Sampling & Water Level 
Analysis Measurements 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual NIA 

Not Applicable NIA NIA 
X X Annual NIA 

Not Applicable N/A N/A 

Not Applicable N/A NIA 
X X Annual N/A 

Not Applicable N/A N/A 

Not Applicable NIA NIA 
X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

X X Annual Quarterly 

I 



v 

I 

/ 

/ 

v 
I 
v' 

v 

,/ 

v 

J 
I 

v 
( 

v' 

j 

v 

J 

TABLE 3-1 (continued) 
SUMMARY OF EXISTING GROUNDWATER MONITORING WELL SAMPLING PROGRAM 

Monitoring Well Status Well Location Parameters Frequency 
Identification 

On- Off- VOC's Chromium (total) Sampling & Water Level 
Site Site Analysis Measurements 

MW-39 Monitoring X X X Annual Quarterly 

MW-40 . Monitoring X X X Annual Quarterly 

MW-41 Monitoring X X X Annual Quarterly 

MW-42 Monitoring X X X Annual Quarterly 

MW-43 Monitoring X X X Annual Quarterly 

MW-44 Monitoring X X X Annual Quarterly 

MW-45 Monitoring X X X Annual Quarterly 

MW-46 Monitoring X X X Annual Quarterly 

MW-47 Monitoring X X X Annual Quarterly 

MW-48 Monitoring X X X Annual Quarterly 

MW-49 Monitoring X X X Annual Quarterly 

MW-50 Monitoring X Not Applicable Dry N/A Quarterly 

MW-51 Monitoring X X X Annual Quarterly 

MW-52 Monitoring X X X Quarterly Quarterly 

MW-53 Monitoring X X X Annual Quarterly 

MW-54 Monitoring X Not Applicable NIA Quarterly 

MW-55 Monitoring X X X Annual Quarterly 

MW-56 Monitoring X X X Annual Quarterly 

MW-57 Monitoring X X X Quarterly Quarterly 

MW-58 . Monitoring . X X X Annual Quarterly 

MW-59 Monitoring X X X Annual Quarterly 
1 MW-60 Monitoring X X X Annual Quarterly 



TABLE 3-1 (continued) 
SUMMARY OF EXISTING GROUNDWATER MONITORING \VELL SAMPLING PROGRAM 

Monitoring Well 
Identification 

I MW-61 jl 
j 

J 

v 

./ 

I 

/ 

.. ,/ 

v 

-./ 

,j 

j 

J 

MW -62 Poor "Recharge 

MW-63 

MW-64 

MW-PZ-1 

MW-65 

MW-66 

MW-67 

MW-68 

MW-69 

MW-70 

MW-71 

MW-72 

MW-73 

OB-1 

OB-2 

CW-1 

Notes: 

Status 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Monitoring 

Plume Con 
tainment 

GWR = Groundwater Recovery Well 
CW -1 = Containment Well # 1 

Well Location 

On- Off-
Site Site 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Parameters Frequency 

VOC's Chromium (total) Sampling & Water Level 
Analysis Measurements 

X X Annual Quarterly 

X X Quarterly Quarterly 

Not Applicable N/A Quarterly 

X X Annual Quarterly 

Not Applicable N/A Quarterly 

X X Quarterly Quarterly 

X X Quarterly Quarterly 

X X Semi-Annual Quarterly 

X X Quarterly Quarterly 

X X Quarterly Quarterly 

X X Annual Quarterly 

X X Quarterly Quarterly 

X X Semi-Annual Quarterly 

X X Annual Quarterly 

Not Applicable N/A Quarterly 

Not Applicable N/A Quarterly 

Per State Discharge Permit Quarterly 



TABLE3-2 
PROJECT -SPECIFIC MAXIMUM ALLOWABLE REPORTING LIMITS 

Water 
Parameter/ An a lyses Reporting Limit 

(ui!/L) 

Metals bv U.S. EPA SW-846 600017000 Series 

rh _S_ 

Volatile Or!!anic Comnounds bv U.S. EPA SW-846 Method 8260B 

Acetone 5.0 

Acetonitrile 5.0 

Acrolein (Propenal) 5.0 

Acrylonitrile 5.0 

Benzene 1.0 

Bromodicloromethane 1.0 

Bromoform 1.0 

Bromomethane 2.0 

2-Butanone (MEK) 5.0 

Carbon disulfide 1.0 

Carbon tetrachloride 1.0 

Chlorobenzene 1.0 

· Chloroethane 2.0 

Chloroform 1.0 

Chloromethane 2.0 

1 ,2-Dibromo-3 -chloropropane 5.0 

1,2-Dibromoethane 1.0 

Dibromochloromethane 5.0 

Dibromomethane 1.0 

Dichlorodifluoromethane 2.0 

1,1-Dichloroethane 1.0 

1,2-Dichloroethane 1.0 

1, 1-Dichloroethene 1.0 

trans-1 ,2-Dichloroethene 1.0 

trans-1 ,4-Dichloro-2-butene 1.0 

1.2-Dichloroprooane 1.0 



TABLE 3-2 (continued) 
PROJECT-SPECIFIC MAXIMUM ALLOWABLE REPORTING LIMITS 

Water 
Parameter/ Analyses Reporting Limit 

(uf!IL) 

cis-1.3-Dichloropropene 1.0 

trans-1 .3-Dichloropropene 1.0 

Ethvlbenzene 1.0 

2-Hexanone 5.0 

Iodomethane 5.0 

Methvlene chloride 1.0 

14-Methyl-2-pentanone (MIBK) 5.0 

Styrene 1.0 

1,1, 1 ,2-Tetrachloroethane 1.0 

1,1 ,2,2-Tetrachloroethane 1.0 

Tetrachloroethene 1.0 

Toluene 1.0 

1, I, 1-Trichloroethane 1.0 

1,1 ,2-Trichloroethane 1.0 

. Trichloroethene 1.0 

Trichlorofluoromethane 5.0 

1 ,2,3-Trichloropropane 1.0 

Vinyl acetate 5.0 

Vinvl chloride 2.0 

o-Xvlene 1.0 

m-Xvlene 1.0 

'"-Y"lPT!P JQ 



(a) 

(b) 

(c) 

(d) 

Matrix 

Aqueous 

TABLE 3-3 
SAMPLE CONTAINERS, PRESERVATIVES AND HOLDING TIMES 

FOR AQUEOUS SAMPLES 

Analytical Parameter ContainerC•l Number of Preservation 
Containers 

per SampleCbl 

Appendix IX Volatile 40 mL, G vial w/Teflon- 3 HCI to pH <2, Ice to 4 oc<dl 

Organic Compounds lined septa cap 
(VOC's) 

Chromium, Total I L, P or 0.5 L, P or 0.25 L, P 1 HN03 to pH <2 

All containers must have lids with Teflon® liners. G=Glass; P=High-Density Polyethylene. 

Holding TimeC•l 

14 days 

6 months 
I 
I 
I 

The number of containers will be three times the amount noted for samples designated for MS/MSD aqueous analyses. The number of containers will be two 
times the amount noted for samples designated for field duplicate analyses. 

When only one holding time is designated, it is the total holding time until analysis. 

If due to natural carbonation in the groundwater, VOC samples effervesce upon preservation, discard sample and collect non-preserved. The holding time 
for a non-preserved VOC's is 7 days. 



TABLE 3-4 
FIELD SAMPLING TEAM DOCUMENTATION OBJECTIVES 

TO ENSURE VALID DATA COLLECTION 

Objective Action Responsible Person 

Verify sample and location Review labeled samples and in- Field sampling team. 
information conforms to process samples using daily 
conditions and requirements sample inventory. 
specified. 

Verify incoming field data and Maintain daily count of Field sampling team. 
sample completeness. incomplete items. 

Verify completeness of field log Review daily. Field team leader (or designee). 
books. 

Review field calibration criteria Perform as necessary. Field team leader (or designee). 
and record test calibration 
acceptance. 

Ensure all data forms are Review and check off during Field team leader (or designee). 
properly completed. each sample collection. 

Verify all field generated QC Review requirements and Field team leader (or designee). 
samples were collected as ·confirm sample collection. 
required. 



TABLE 3-5 
ANALYTICAL METHODS FOR AQUEOUS SAMPLES 

Parameter Published Method 

Laboratory Analyses: 

Volatile Organics SW -5030B(a) 
SW -8260B(a) 

Chromium sw -601 oa<•> 

Field Analyses: 

Temperature E170.1<d> 

Specific Conductivity E120.1<d> 

pH E150.t<d> 

(a) Test Methods for Evaluating Solid Waste, SW846, Update III, 3rd ed. (U.S. EPA, 1996). 

(b) Test Methods for Evaluating Solid Waste, SW846, Update I, 3rd ed. (U.S. EPA, 1992). 

(c) Test Methods for Evaluating Solid Waste, SW846, Update II, 3rd ed. (U.S. EPA, 1994). 

(d) Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79-020 (U.S. EPA, 1983). 



TABLE 3-6 
QA OBJECTIVES FOR LABORATORY MEASUREMENTS OF 

AQUEOUS SAMPLES 

Parameter/Method <•> Precision<1> Accuracy<3> 
(as RPD) (Recoverv) 

INORGANIC ANALYSES 

Metals sw 3010A/ 
6010B or 6020 

Chromium 20%/30% 80-120% 

ORGANIC ANALYSES 

Volatile Or2anics SW-8260B 

Chloromethane l\.TM/30% NPM 

Bromomethane 1\TPM/30% NPM 

Vinvl Chloride NPM/30% NPM 

Chloroethane NPM/30% NPM 

Methylene Chloride NPM/30% NPM 

Acetone NPM/30% NPM 

Carbon Disulfide NPM/30% NPM 

1, 1-Dichloroethene 14%/30% 61-145% 

1, 1-Dichloroethane NPM/30% NPM 

cis-1 ,2-Dichloroethene NPM/30% NPM 

trans-1 ,2-Dichloroethene NPM/30% NPM 

Chloroform NPM/30% NPM 

1 ,2-Dichloroethane NPM/30% NPM 

2-Butanone NPM/30% NPM 

1, 1, 1-Trichloroethane NPM/30% NPM 

Carbon Tetrachloride NPM/30% NPM 

Bromodichloromethane NPM/30% NPM 

1 ,2-Dichloropropane NPM/30% NPM 

cis-1 ,3-Dichloropropene NPM/30% NPM 

Trichloroethene 14%/30% 71-120% 

Dibromochloromethane NPM/30% NPM 

Completeness 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 



TABLE 3-6 (continued) 
QA OBJECTIVES FOR LABORATORY MEASUREMENTS OF 

AQUEOUS SAMPLES 

Parameter/Method <•> Precision<z> Accuracy<3> 
(asRPD) (Recoverv). 

1, 1 ,2-Trichloroethane NPM/30% NPM 

Benzene 11%/30% 76-127% 

trans-1 ,3-Dichloropropene NPM/30% NPM 

Bromoform NPM/300/o NPM 

4-Methyj -2-pentanone NPM/30% NPM 

2-Hexanone NPM/30% NPM 

Tetrachloroethene NPM/30% NPM 

Toluene NPM/30% NPM 

1, 1 ,2,2-Tetrachloroethane NPM/30% NPM 

Chlorobenzene 13%/30% 75-130% 

Ethvl Benzene NPM/30% NPM 

Styrene NPM/30% NPM 

Total Xylene NPM/30% NPM 

Acetonitrile NPM/30% NPM 

Acrolein NPM/30% NPM 

Acrylonitrile NPM/30% NPM 

1 ,2-Dibromo-3-chloropropane NPM/30% NPM 

1 ,2-Dibromoethane NPM/30% NPM 

trans-1 ,4-Dichloro-2-butene NPM/30% NPM 

Dichlorodifluoromethane NPM/30% NPM 

1, 1, 1 ,2-Tetrachloroethane NPM/30% NPM 

Trichlorofluoromethane NPM/30% NPM 

1 ,2,3-Trichloropropane NPM/30% NPM 

Vinyl acetate NPM/30% NPM 

Surrogates: 

1 ,2-Dichloroethane-d. NPM 76-114% 

Bromofluorobenzene NPM 86-115% 

1.2-Dichlorobenzene-d NPM 88-110% 

Completeness 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 



NOTES: 
1. Methods 

TABLE l-6 (continued) 
QA OBJECTIVES FOR LABORATORY .MEASUREMENTS OF 

AQUEOUS SAMPLES 

Organics: VOC's by S.W-8260B in Test Methods for the Evaluation of Solid Waste, SW-846, 
Update III, Third Edition, U.S. EPA, June 1996 

Inorganic&: Metals. by SW-6010B or 6020/7470A/ in Test Methods for the Evaluation of Solid Waste, 
SW-846, Updates II and III, Third Edition, U.S. EPA, 1994 and 1996. 

2. Precision- Relative percent difference (RPD} between laboratory replicates/field replicate analyses with 
the exception ofVOC's. Where one RPD is listed, it is the laboratory replicate acceptance criteria; 
where two numbers are listed, they are the laboratory replicate/field duplicate RPD acceptance criteria, 
respectively. 

Precision for VOC's is measured on a quarterly basis as the Relative Standard Deviation (RSD) of the 
Laboratory Fortified Blank (LFB) replicate analyses. 

3. Accuracy- Acceptable matrix spike recovery range as specified by the method. 

NPM Not part of method 



TABLE 3-7 
QA OBJECTIVES FOR FIELD MEASUREMENTS 

Method<'' 
Parameter Reference Precision<21 Accuracv<31 Completeness 

WATER 

Standing Water Water Level ±0.01 ft 0.005 ft 90%' 
Levels Indicator 

Temperature E170.1, Mercury ±0.1 oc 0.05 oc 90% 
Thermometer or 
Electronic 
Temperature Probe 

, Conductivity E120.1, ±20 ,umho/cm2 10 ,umho/cm2 90% 
Electro metric 

pH ElSO.l, ±0.1 pH units 0.05 pH units 90% 
F. I Prtro m Ptri r 

NOTES: 
1. Methods: E- Method for Chemical Analysis for Water and Wastes (U.S. EPA, 1983). 
2. Expressed as the acceptable deviation from the scale. 
3. Expected based on equipment manufacturer specifications. 



TA8LE 3-8 

QC SAMPLE TYPES, CRITERIA, AND CORRECTIVE ACTION 

Type Purpose Frequency Criteria Corrective Action 

Field Generated QC Samples: 

Trip Blank Verifies no contamination 1 per cooler of VOC No compound of interest Qualify data or resample 

during sample samples for each matrix >EQL 

transport/ storage 

Equipment Blank Verifies effective 5% of samples collected No compound of interest Qualify data or resample 

decontamination per media >EQL 

procedures used in field 

for Non Dedicated 

equipment 

Field Duplicate Measure sample 5% of samples ±30% RPD(2) (aqueous) Compare to lab replicates; 

variability (submit check systems for 

"blind" to lab) possible matrix 

interferences or improper 

sample collection 

procedure 

Laboratory Generated 

QC Samples: 

Matrix Spikes and Checks recovery from 1 per 20 samples or 1 per Recoveries as specified in Qualify data or 

Duplicates (MS/MSD) real matrix batch as supplied from Table 4-6 recalibrate, reanalyze, and 

the field document corrective 

action 

Laboratory Control Verifies analyst 1 per 20 samples or 1 per Metals-± 20% of true Check system; reanalyze 

Samples (for Metals) proficiency with method batch as supplied from value all samples in batch 
I and instrumentation the field I 

----



TABLE 3-8 (continued) 
QC SAMPLE TYPES, CRITERIA, AND CORRECTIVE ACTION 

Type Purpose Frequency Criteria 

Continuing Verifies calibration curve ~ 1 per day of analysis ±25% initial calibration 

Calibration - Organics 

Continuing Verifies Calibration 1 per batch(2
> often ±10% of true value 

Calibration - Curve samples 

In organics 

Method Blank Verifies clean reagents, 1 per batch(2
> as supplied No compound of interest 

instrument systems, and from the field. VOC's >5 times EQL(3> 

lab environment after each GC/MS tune 

Laboratory Replicates Checks precision of 1 per 20 samples per RPD as specified in 

(including matrix analytical method matrix Tables 4-6 and 4-7 

spike duplicates) 

Surrogate Standards Measures recoveries in All GC/MS and all GC Recoveries as specified in 

actual sample matrices samples the Tables 4-6 

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

NOTES: 

1. Between duplicate measurements. 

2. The term "batch" refers to samples analyzed together in a specified group using the same methods, 

the same types and lots of reagents, and the same time frame for analysis. 

3. Validation criteria. Acetone, methylene chloride, and 2-butanone. 

RPD - Relative Percent Difference 

VOC- Volatile Organic Compounds 

Corrective Action 

Recalibrate; check system 

Recalibrate; check system 

Reanalyze; if second 

blank exceeds criteria, 

clean and recalibrate 

system; document 

corrective action 

Compare with field 

duplicates; check matrix I 

interferences 

Reanalyze samples where 

method requires; qualify 

or reject data 



TABLE 4-1 

SCHEDULE OF SAMPLE DATA AND QA REPORTS 

Tvpe of Report Frequencv Submitted by Submitted to 

Semi-Annual Semi-Annual Project Coordinator USEPAand 

Progress Report NMED 

Analytical Data 21 days after sample Laboratory Project Sparton's Project 

Packages receipt Manager Chemist or Quality 

Assurance Officer 

Corrective Action As needed, per Personnel taking Project Manager 

. Report occurrence corrective action 
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APPENDIX A 

BORING, WELL, AND ABANDONMENT 

RECORDS AND LOGS 
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0' -~"';'7;1A77ir~-:-:--:-:-:o:i~===~=::::::l~..---~-~----Gravel Level 

3'± 

2' x 2' x 4" Concrete 
Slab 

--------~'latertight Lockable 
Flange & Cove.r-

,-~----------------4% Ba~tonite Cement 

46.5~-------------------

47' -----------------------

49' -----------------------

56.5~---------------------

57 .40' ----

66.5' 
66.S' 

CONSTRUCTION DIAGR.n.H 
Mh'-34-0S 

14.2 lbs/gal 

2" P\TC casing 

20 x 40 Fine Sand 

2" Stainless Steel 
casing 

Caved Material 

Water Level 8/16/89 

2" Stainless Steel 
Scre<=>._n w/0.010" slot~ 



METRIC 
Corporation 

SAf·1PLE LOG 

\·;e::...: Number r·~l-34 (OS) \vell Location Off site alona Irvina Blvd. 

\·ie< .. l Owner 

Sc.:-:.?le Logger Peter H. t-1:tzner, t--IETRIC Con::orution 

D:-.:..:..ler ~C Coroorntion 

D :-.:. .:..1 in g Hed i urn '....!H~o-.!..:l:!:.:l:::a-:!:.·::::.:·l-:.;S~t:::r::.:::m~a~u~a:::::e::::.,...:'::.-:::!.s ___________________ _ 

Dc.~e of Completion 

:Jepth 
(feet) 

0-5 

5-10 

:..0-15 

:..S-20 

::0-30 

::o- 35 

2S-40 

.;o-45 

Thickness 
(feet) 

5 

5 

5 

5 

10 

5 

5 

5 

6-2-89 Ground Elev. 5034.52 

Stratiaraohic DescriPtion 

Moderate yellciwish brown (10 YR 5/4), poorly 
sorted fine to very coarse-grained sand with 
some pebbles ( SP) 

11oderate yellowish brown (10 YR 5/4), well 
sorted medium-grained sand with some large 
pebbles (SW) 

Moderate yellowish brown (10 YR 5/4), well 
sorted medium-grained sand with some granular 
gravel ( S¥1) 

Moderate yellowish brown (10 YR 5/4), well 
sorted medium-grained sand with pebbles to 
lOmm (S\-J) 

l·ioderate yellowish brown (lOYR 5/4), \,·ell 
sorted fine-grained sand with some g~anular 
gravel ( S\-J) 

Moderate yellowish brown (10 YR 5/4), well 
sorted ~ine-grained sand (SW) 

Moderate yellowish brown (10 YR 5/4), well 
sorted fine-grained sand with some pebbles 
from 10 to 20mrn (SH) 

Moderate yellowish brown (10 YR S/4), well 
sorted fine-grained sand with pebbles f~o~ 
10 to ~O:n.'TI (SH) 



METRIC 
Corporation 

Wel2. Nu.rr.ber MW-34 (OS) 

SA!·~PLE LOG 

Continued 

\-Jell Location Off site ulonc Irvine Blvd. 

(Co~~inue~ from Previous Page) 

Depth 
(feet) 

.;s-55 

:5-59 

59-66 

GC-66.5 

'rhickness 
'~ (feet) 

10 

4 

7 

.5 

Stratioraohic Descriotior. 

Moderate yellowish brown (10 YR 5/4), fine­
grained sund with pebbles from 10 to 50rrun (SP) 

Moderate yellowish brown (10 YR 5/4), fine­
grained sand with pebbles from 4 to 70rrun {SH) 

Pale yellowish brown (10 YR 6/2), fine to 
medium-grained sund (SP) 

Moderate yellowish brown (10 YR 5/4), very 
fine-grained clayey sand (SC) 



:·1easuring Po.i.'1t -----. 
Elevation 5042.50 

0' I 
~ 

3'± 

51'-----------------

63.2'-----------------

67 .63'--

73.2' 
75' 

,-----------12" !·lanhole 

Ground Level 

._..._ 2 ' x 2' x 4" Conc:::-ete 
Slab 

...._ ____ Wate:::--....ight Lockhole 
Flal"'.ge & Cove:::-

~<------- Conc:::-ete Support 

~~-------- 4% Be.'1tonite Ce.rrent 
14.2 lbs/gal 

20 x 40 Fine Sand 

2" Stainless Steel 
Casing 

Caved Material 

- - ~vate:::- Level 8/15/89 

2" Stainless Steel 
Sc:::-een w/0 .010" slots 

Well T.D. 
Hole T.D. 

CONSTRUCTION DI.l\GR..~\1-1 

H'Vl-35-0S 



METRIC 
Corporation 

SAt-1PLE LOG 

Well !~umber MW-35 (OS) Well Location Off site along Irving Blvd. 

\-Jell Owner Spartan Technology, Inc. 

Sam?le Logger Peter H. Metzner, METRIC Corp:lration 

Driller METRIC Corooration 

Drilling t-1edium HollcM-stem augers 

' .... 
Date of Completion 

Depth 
(feet) 

0-5 

5-10 

10-20 

20-25 

25-35 

35-45 

~5-51 

Sl-55 

55-68 

66-75.5 

Thickness 
(feet) 

5 

5 

10 

5 

10 

10 

6 

4 

13 

7.5 

6-9-89 Ground Elev. 5042.50 

Stratioraohic Descriotion 

Moderate yellowish brown (10 YR 5/4), well 
sorted fine-grained sand (SW) 

Moderate yellowish brown (10 YR 5/4), well 
sorted fine-grained sand to silt (SM) 

Moderate yellowish brown (10 YR 5/4), well 
sorted very fine-grained sand (SW) 

Hoderate yellowish crown (10 YR 5/4), well 
sorted very fine-grained sand with some pebbles (SW) 

Dark yellowish brown (10 YR 4/2), well 
sorted fine-grained sand to silt (SM) 

Dark yellowish brown (10 YR 4/2) , fine 
sandy clay (CL) 

Dark yellowish brown (10 YR 4/2), clayey 
fine sand (SC) 

Dark yellowish brown (10 YR 4/2), fine­
grained sand with pebbles from 5 to 30mm (SP) 

!1oderate yellm,·ish brown (10 YR 5/4) 1 fine 
to very fine-grained sane interbedded with 
pebbles from 10 to 70mm (SP) 

Light brown (5 YR 6/4) 1 fine to very fine sand (SP) 



~asuring Point. ----­ r-------12' ~·1an...'lole 
Elevation 5059.30 

0' 

2' x 2' x 4' Concrete 
slab 

.._ __ Wate~...ight lockable 

72.3'----------------

76.5'----------------
77.0'-------------------

82.3 ·----------------

85.7'--

92.~'-------------------
93. ~~ --------
94. fi-L------------------- _-......;;;...., --------

CONSTRUCTION DIAGRA.~ 
MH-36-0S 

Flange & Cove!:' 

9 7/8" Hole 

2% Bentonite Ce.'Tent 
12.5-13 lbs/gal 

4% Bentonite Ce.~t 
13.2 lbs/gal 

2" PVC casing 

6 5/8 x 0.134 Steel Casing 

2" Stainless stee~ casing 

Caved material 

.20 x 40 Fine sand 

5 3/5" Hole 

Water level 8-15-89 

2" Stain.less steel casing 

10 x 20 sand 

Well T.D. 
Gravel Pack T.D. 
Hole T.D. 



METRIC 
-=:orporation 

SAHPLE LOG 

Well Number MW-36 (OS) Well Location Off site along Irving I3lvd. 

We 11 Owner Spartan Technology, Inc. 

Sarn?le Logger Peter H. Metzner, METIUC Corporation 

Dr i 11 e r Rcdgers & Campanv 

Drilling Medium Mud rotary 

Date of Completion 6-22-89 Ground Elev. 5059.30 

Depth 
(feet) 

0-5 

5-11 

ll-55 

55-57 

57-65 

65-80 

80-85 

85-94 

Thickness 
(feet) 

5 

6 

44 

2 

8 

15 

5 

9 

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

Stratiaraohic Description 

Moderate yellowish brown (10 YR 5/4) 1 poorly 
sorted medium to very fine sand (SP) 

Moderate yellowish brown (10 YR 5/4) 1 slightly 
clayey fine sand with some granular gravel (SM) 

Moderate yellowish brown (10 YR 5/4)1 sandy 
clay with some granular gravel (CL) 

Moderate yellowish brown (10 YR 5/4) 1 clay with 
granular gravel (CH) 

Moderate yellowish brown (10 YR 5/4) 1 slightly 
clayey very coarse sand with granular gravel (SP) 

Medium gray {NS) 1 medium-sorted very coarse 
sand to pebble gravel (SP) 

Medium gray (N5), medium sorted coarse sand 
to pebble gravel (SP) 

Pale yellowish brown (10 YR 6/2) 1 well 
sort.ed very coarse sand to granular gravel (S~~) 



Measur.:.....":g Point-----. 12" Manhole 
Elevatic:1 5091.66 

0' 
...,..._ 2' x 2' x 4' Conc=ete 

Slab 

~-- Y.1atertight lockable 
Flange & Cover-

105.0'--------------------

106.5' 
109.5'-----------------

115.0' ::- . ·. = ... ~-------
~ .. = ::. 

119.22'-- - ·- _S7...__ __ 
;. - •. . -··· -~~~~ -- -..... -·- : 

12s.o•--------------
126.S'----------------

: .. · - ••. 

:·. - :· .·. -~.cr-------­- - .. .· - .. . - . . _ .... 
. -- . . . ' ---------
~ ·. ~ .: ~~. 

CONSTRUCTION DIAG~~~ 

~·H-r-3 7-0S 

2% ~~tonite Ca~nt 
12.5-13 lbs/gal 

4% Bentonite Cement 
13.2 lbs/ gal 

2" PVC Casing 

6 5/8 x 0.134 Steel 
Casing 

20 x 40 Fine sand 

Caved Mater-ial 

2" Stai..'1less steel casing 

10 x 20 sand 

5 3/4" Hole 

Nater Level 8/15/89 

2" Stainless steel 
scr.een w/0.010" slots 

Well T.D. 

Hole T.D. 



METRIC 
Corporation 

SA!-1PLE LOG 

\-Jell Number MW-37 (OS) Well Location Off site along Irvine Blvd. 

\'ie 11 Owner Spartan Technology, Inc. 

Sample Logger Peter H. t-letzner I Ml:.."'TRIC Corporation 

Dr i 11 e r Rodqers & Canpany 

Drilling Medium Mud rotarY 

I 

'"~' 

Date of Completion 7-1-89 Ground Elev. 5091.66 

Depth Thickness 
(feet) (feet) 

0-5 5 

5-10 5 

10-14 4 

14-35 21 

35-45 l() 

45-55 10 

5::-65 10 

GS-85 20 

55-95 10 

95-100 5 

Stratiaraohic Descriotion 

Moderate yellowish brown (10 YR 5/4) 1 very 
fine sand (Sv1) 

Moderate yellowish brown (10 YR 5/4) 1 fine 
sand (SH) 

Hoderate yellowish brown (10 YR 5/4) 1 clayey 
fine sand (SC) 

Pale yellowish brown (10 YR 6/2) 1 slishtly 
clayey well sorted. medium to coarse sand (SP) 

Moderate yellowish brown (10 YR 5/4) 1 clayey 
fine sand (SC) 

Moderate yellowish brown (10 YR 5/4) 1 fine 
sandy clay (CL) 

Moderate yellowish brown (10 YR 5/4) 1 medi~m 

to coarse sand (SP) 

Pale yellowish brown (10 YR 6/2) 1 medium 
sorted medium to very coarse sand (SD) 

Moderate yellowish brown (10 YR 5/4) 1 well 
sorted medium to co<:~rse-grained sand (Si-1) 

Moderate yellowish brown (10 YR 5/4) 1 slightly 
clayey medium-graine-d sand (Si·l) 



METRIC 
Corporation 

Si· .. Ef'LE LOG 

Continued 

Well ?~umber MW-37 (OS) Well Location Off site along Irving Blvd. 

(Con~inued from Previous Page) 

Depth 
(feet) 

100-111 

lll-117 

ll/-126.5 

Thic}~ness 

(feet) 

11 

6 

9.5 

Stratiaraohic Descriotion 

Pale yellowish brown (10 YR 6/2), coarse 
sand to granular gravel (SP) 

!·lcdium gray (NS) , pebble gravel (GP) 

Hcdium gray (N5) very coarse sand 
to granular gravel (SP) 



56.5-----------------------1 

64.7-----

118 .u--------------------

123.~~-------------------------

124.~------------------------
126.5-----------------------

136.5-------------------------

. - . 
. - . 

1~--------------
. -. 
--··~-------------. -·. .. -
-· 

,. 
. ·- .. 

137.5------------------------ ----~-------------

Construction Diagram 
MW-38 

Protec-...i. ve ~·ell Head 

Concrete Slab 

12~" dia. Drill Hole 

2% ~~tonite Cement 

3% Bentonite Cem=nt 

4" dia. F .J. T PVC Casing 

8 5/8" dia. Surface Casin• 

Water Level 

4" dia. Stainless Steel 
Casing 

20 X 40 Sa"'ld 

7 7 /8" dia. Drill Hole 

10 x 20 sand 

4" di.a. St.=~inless Steel 
Screen w/0.020" slots 

T .D. of ~'Yell 

T.D. of Dr~ll Hole 



METRIC 
Corporation 

SAr·iPLE LOG 

Well Location On site. South \·Jell Number 

\·Je 11 Owner Soarton Technology. Inc. 

Sample Logger Peter H. Metzner, METRIC Corooration 

Driller Rodaers & Companv 

Drilling t·1edium 

Date of Completion 

Depth Thickness 
(feet) (feet) 

0-8 8 

8-13 5 

13-15 2 

:.5-20 5 

20-22 2 

22-38 16 

36-~8 10 

..;s-so 2 

50-60 10 

60-66 6 

Gc-90 24 

!-1ud rotarv 

Ground Elev. 5045' 

Straticraphic Description 

Moderate yellow~sh brown (lOYR 5/4) fine sandy 
clay (CL) 

Light brown (SYR 6/4) very coarse sand to granule 
gravel (SP) 

Moderate yellm·:ish brown (lOYR 5/4) fine sandy 
clay and very coarse sand to granular gravel (SCI 

Light brown (5YR G/4) very poorly sorted coarse 
sand to granule gravel (SP) 

Light brown (SYR G/4) very coarse sand to 
granule gravel (GP) 

Light brown (5YR G/4) fine to medium clayey 
sand with granule and pebble gravel (SC) 

Light brown (SYR G/4) very fine to medium sand 
with some granule fragments {SP) 

Light brown (5YR G/4) fine to coarse sand (SP) 

Medium gray (~5) very coarse sand to pebble 
gravel (SH) 

Hedium gray (!:S) coarse sand to pebble gravel (SP) 

Medium gray (::5) pebble gravel v:ith fine clayey 
sand (Gt-1) 



METRIC 
Corporation 

SAHPLE LOG 

Continued 

Well Number l-1W- 3 8 \-Jell Location 

(Continued from Previous Page) 

Depth Thickness 
(feet) (feet) Stratioraohic DescriPtion 

90-101 11 Light brown (SYR G/4) fine c~ayey sand with 
granule gravel (SC) 

101-118 17 Light brown (SYR G/4) and medium brown ( t<S) 
poorly sorted medium sand to pebble gravel (SP) 

118-121 3" Light olive gray (SY 6/l) fine to medium 
sand (SP) 

121-126 5 Light olive gray (SY 6/1) medium sand (SH) 

126-136 10 Light olive gray (SY 6/1) medium to coarse 
sand (SP) 

136-137 11 Light brown (SYR 6/4) very coarse sand to 
granule gravel with some fine sandy clay (SC) 



58.0 

66.2 

112.5 

120.0 

122..0 
123.0 

133.J 

13,;.~ 

. -. 

. -. 

....... 

Construct~on Diagram 
HH-39 

Protec+-....i ve Hell Head 

Co:1crete Slab 

12!..! 11 dia. Drill Hole 

2% Bentonite Cerrent 

3% Bentonite c~~~t 

4" dia. F .J .T PVC Casing 

8 5/8" dia. Surface Cas in~ 

Water Level 

4" dia. Stainless. Steel 
Casing 

20 x 40 sand 

7 7/8" .dia. Drill Hole 

10 x 20 sand 

4" d.i.a. sta; nless Steel 
Scree.~ w/0. 020" slots 

T .D. of ~·;!ell 

T.D. of Drill Hole 



METRIC 
Corporation 

SAHPLE LOG 

\-.Jell Number MW-39 \-Jell Location On site, South 

\·Jell o ... mer Spartan Techno loqy I Inc. 

Sample Logger Peter H. Metzner - METRIC Corporation 

Driller Rodgers & Company 

Drilling Hedium 

Date of Completion 

Depth Thickness 
(feet) (feet) 

0-2 2 

2-15 13 

15-40 25 

40-43 3 

43-78 35 

78-83 5 

83-93 10 

93-98 5 

98-103 5 

103-112 9 

Mud rotarv 

Ground Elev. 5044' 

Stratiqraphic Description 

Light brown (5YR 6/4) clayey fine to coarse 
sand (SC) 

Light brown (5YR 6/4) slightly clayey, silty 
very coarse sand to granule gravel (SM) 

Hoderate yellowish brown (lOYR 5/4) clayey 
very fine sand (SC) 

Pale yello~ish brown (lOYr. 6/2) and medium 
gray (N5) pebble gravel (G\-1) 

Pale yellowish brown (lOYR 6/2) and medium 
gray (t-15) slightly cemented pebble gravel (GW) 

Pale yellowish brown (lOYR 6/2) and medium 
gray (t!S) slightly cemented pebble gravel v.•ith 
alternating clayey fine sand layers (GP) 

Light brown (5YR 6/4) clayey very fine sand 
with pebble gravel (SC) 

Light brown (SYR 6/4) fine sandy clay ~ith 
pebble gravel (CL) 

Light brown (SYR G/4) fine sand to merliurn 
gray (NS) granule and pebble gravel (SP) 

Medium gray (N5) light bro\.,rn (SYR G/4) and 
grayish orange pink {5YR 7/2) granule a~d pebble 
gravel (GP) 



METRIC 
Corporation 

\-Jell Number MW-39 

S]\J·iPLE LOG 

Continued 

\~ell Location 

(Continued from Previous Page) 

Depth 
(feet) 

112-127 

127-133 

133-134 

Thickness 
(feet) 

l3 

6 

l 

Stratiqraphic Description 

Pale yellowish brown (lOYR 6/2) poorly 
sorted fine to very coarse sand (SP) 

Medium gray (NS), light brown (SYR 6/4), 
and grayish orange pink (SYR 7/2) pebble 
gravel (GP) 

Light brown (SYR G/4) silty clay (CL) 



57.0----------------------

66.1-----

107.0 

114.0 

115.0 
117.0 

127.0 

128.0 

. - . . -. 
. -1~-------

. -·. .. -
-· 

Construction Diagram 
MW-40 

Prot.e~ -i ve \~11 Head 

Concrete Slab 

12~" dia. Drill Hole 

2% Bentonite Cema~t 

3% Ba~tonite Cement 

4 11 dia. F. J. T PVC Casing 

8 5/8" dia. Surface Casinc; 

Water I..e.vel 

4 11 dia. Stainless Steel 
casing · 

20 x 40 sand 

7 7/811 dia. Drill Hole 

10 x 20 sand 

4" dia. Stainless Steel 
Scree.~ w/0 .02D 11 slots 

T.D. of \Veil 

T. D. of Drill Hole 



METRIC 
Corporation 

SAl·1PLE LOG 

\-Jell Number MW-40 Well Location On site, SW 

Well Owner Spartan Technoloov, Inc. 

Sample Logger Peter H. r1etzner - METRIC Coroora tion 

Driller Rodgers & Comoanv 

Drilling Medium Mud rotary 

Date of Completion 

Depth Thickness 
(feet) (feet) 

0-21 21 

21-31 10 

31-38 7 

38-50 12 

50-54 4 

54-61 7 

61-90 29 

90-107 l7 

107-lll 4 

lll-116 5 

Ground Elev. 5044' 

Stratigraphic Description 

Light brown (5YR 6/4) silty clay {CL) 

Light brown (5YR 6/4) slightly clayey very 
fine to coarse sand (SP) 

Light brown (5YR 6/4) slightly clayey fine 
sand (SI1) 

Light brown (5YR 6/4) slightly clayey, very 
poorly sorted, fine sand to granule gravel (SW) 

Light brown (5YR 6/4) slightly clayey very 
fine to coarse sand (SM) 

Light brown (5YR 6/4) slightly clayey medium 
to very coarse sand (SM) 

Light brown (5YR G/4) clayey fine to coarse 
sand (SC) 

Light brown (5YR G/4) medium to very coarse 
sand (SP) 

Light olive gray (5YR 6/l) fine to medium sand (SP) 

Light brown (SYR 6/4) to light olive gray 
(SY 6/l) medium to very coarse sand (SP) 



METRIC 
Corporation 

Sl\ .. HPLE LOG 

Continued 

Well Number MW-40 Well Location 

(Continued from Previous Page) 

Depth 
(feet) 

116-121 

121-128 

Thickness 
~(feet) 

5 

7 

Stratigraphic Description 

Light brown (5YR 6/4) to light olive gray 
(SY 6/1) fine to very coarse sand (SP) 

Light brown (5YR 6/4) poorly sorted clayey, 
very fine to very coarse sand (SC) 



62.0 

69.1 

8S.D 

89.0 

90.0 
92.0 

. - . . -. 

97.0 ------------
99.0---------------

·Construction Diagram 
M\i-41 

Protective ~-Jell Head 

Concrete Slab 

12~" dia. Drill Hole 

2% Bentonite Cement 

3% Bentonite Cement 

4 11 dia. F .J. T PVC Casing 

8 5/8 11 dia. Surface Casing 

Water Level 

4" dia. Stainless Steel 
Casing 

20 x 40 sand 

7 7/8 11 dia. Drill Hole 

10 x 20 sand 

4 11 dia. Stainless Steel 
Scree.11 w/0 .020 11 slots 

T .D. of tvell 

T.D. of Drill Hole 

3% Bentonite Cement 



METRIC 
corporation 

SAHPLE LOG 

MW-41 Well Location On site, West vlell Number 

Well Owner 

Sample Logger 

Spartan Technology, Inc. 

Peter H. Metzner - METRIC Corporation 

Driller Rodgers & Company 

Drilling Medium Mud rotary 
. ,.., 

Date of Completion 

Depth 
(feet) 

0-35 

35-42 

42-47 

47-51 

51-77 

77-85 

85-96 

96-1{)6 

106-116 

11'6-117 

Thickness 
(feet) 

35 

7 

5 

4 

26 

8 

ll 

10 

10 

1 

Ground Elev. 5047 1 

Stratiqraohic DescriPtion 

Light brown (5YR 6/4) silty cliy (CL) 

l1edium gray (N5) slightly cemented granule 
and pebble gravel (GP) 

Light brown (5YR 6/4) medium to very coarse 
sand (SP) 

Light brown (SYR 6/4) slightly cemented 
fine to coarse sand (SP) 

l1edium gray (N5) and light brown ( 5YR 6/4) 
pebble gravel (GP) 

Medium gray (NS) slightly cemented pebble 
gravel (GP) 

Pale yellowish orown (lOYR 6/2) medium to 
coarse sand (SP) 

Light brown (5YR 6/4) medium to coarse sand (SP) 

Light brown (SYR 6/4) to pale wellowish 
brown (lOYR 6/2) fine to very coarse sand (SP) 

Light brown (5YR 6/4) to pale yellowish brown 
(lOYR 6/2) coarse sand to granule gravel (SP) 



METRIC 
Corporation 

Well Number MW-41 

SA!-1PLE LOG 

Continued 

Well Location 

(Continued from Previous Page} 

Depth 
(feet) 

117-118 

Thickness 
(feet) 

1 

Str'atigraohic Description 

Light brown (SYR 6/4) very coarse sand and 
medium gray (NS) granule gravel (SP) 



65.0---------------------t 

80.5--

97.5 ------------

102.0-----------

103.0 -----------
105.0 -----------------------

115 .o ------------------
117.0-----------

Locking ~-Jell Cap 

Concrete Slab 

~------ 12~" dia. Drill Hole 

+------ 2% Bentonite Ce.•TEmt 

WB--+------- 4" dia. F.J.T. PVC Casing 

~~------ 8 5/8" dia Surface Casing 

--Water Level 

~~---------- 4" dia. Stai.n.kss· Steel 
Casi."lg 

:+------- 20 X 40 Sand 

. -. - . . - . . -
~--------- 7 7/8" dia. Drill Hole 

.: :::··'"' .-t-------- 10 X 20 Sand -. 
~---------- 4" dia. Stainless Steel 

,. # •• 

I •- • • 

screen w/O.D20" Slots 

---------T.D. of Well 

--------- T.D. of Hole 

MV..42 
CONSTRUCTiaJ DIAG.PJ\..'1 



METRIC 
':orporation 

SAHPLE LOG 

Well Number MW-42 Well Location On site, NW 

Well Owner Sparton Technology, Inc. 

Sample Logger METRIC Corporation, Peter H. Metzner 

Driller Rodgers & 

Drilling Medium Mud 
I 

'~ 

Date of Completion 

Depth Thickness 
(feet) (feet) 

0-10 10 

10-30 20 

30-35 5 

35-40 5 

40-45 5 

45-50 5 

50-55 5 

55-75 20 

75-80 5 

80-95 15 

Company, Inc. 

rotarv 

10-31-89 Ground Elev. 5055' 

Stratiqraohic Descriotion 

Pale yellowish brown (10 YR 6/2) silt to very 
fine sand with some very coarse sand 

Pale yellowish brown (10 YR 6/2) very fine to 
medium sand with some granule gravel 

Pale yellowish brown (10 YR 6/2) poorly sorted, 
fine sand to granule gravel 

Pale yellowish brown (10 YR 6/2) poorly sorted, 
medium sand to small pebble gravel 

Moderate yellowish brown (10 YR 5/4) silt 

Moderate yellowish brown (10 YR 5/4) silty clay 

Medium gray (N5) to yellmvish gray (5 Y 8/1) 
granule gravel to small pebble gravel 

Medium gray (N5) to yellowish gray (5 Y 8/l) 
large pebble gravel 

Hedium gray (NS) to yellowish gray (5 Y 8/1) 
pebble gravel with pale yellowish brown (10 YR 6/2) 
clayey silt 

Pale yellowish brown (10 YR 6/2) poorly sorted 
clayey very fine sand to very coarse sand, with 
some granule gravel 



METRIC 
:orporation 

Well Number MW-42 

SAMPLE LOG 

Continued 

Well Location On site. NW 

(Continued from Previous Page) 

Depth 
(feet) 

95-97 

97-105 

105-115 

115-117 

Thickrless 
(feet) 

2 

8 

10 

2 

Stratigraphic Descriotion 

Pale yellowish brown (10 YR 6/2) coarse sand 
to pebble gravel 

Pale yellowish brown (10 YR 6/2) coarse to 
very coarse sand 

Pale yellowish brown (10 YR 6/2) coarse sand 

Pale yellowish brown (10 YR 6/2) medium to very 
coarse sand 



~5 ------------------~--· 

81.0-- sz 

121----------------------

124---------------------

125--------------------
127----------------------

Lockir.g Well Cap 

Concrete Slab 

.....,--------12~" dia. Drill Hole 

*"------- 2% Bentonite Cerrent 

·~1-------- 8 5/8" dia. Surface Casing 

--tvater Level 

)ooll;jF------- 4" dia. Stainless Steel 
Casing 

.,..._ ______ 20 X 40 Sand 

t+---------7 7/8" dia. Drill Hole 
. - . 

.1 ....... ~--------10 X 20 Sand .·-. 

~1-------- 4" dia. Stainless Steel 
· - ·· screen w/0.020" Slot 

137 ,. ~· . -------.; .... D. of Well 
I ... "' • 

138-------------- --- --------T.D. of F.ole 

MW-43 
CQ."lS'I'PJJCl'I~ DL~GRn..~t 



METRIC 
corporation 

SAMPLE LOG 

r1W-43 Well Location On site. NW \-Jell Number 

\-Je 11 Owner 

Sample Logger 

Spartan Technology, Inc. 

METRIC Corporation, Peter H. Metzner 

Driller Rodqers & Company, Inc. 

Drilling Medi urn _;.!M~u:::.:d:::._..=rc::o:...:t::..::a:::..;r~v--------------------

Date of Completion 

Depth Thickness 
(feet) (feet) 

0-15 15 

15-35 20 

35-45 10 

45-50 5 

50-75 25 

75-80 5 

80-85 5 

85-90 5 

90-95 5 

95-100 5 

11-9-89 Ground Elev. 5056' 

Stratigraphic Description 

Pale yellowish brown (10 YR 6/2) poorly sorted 
very fine to very coarse sand 

Pale yellowish brown (10 YR 6/2) fine to medium 
sand 

Pale yellowish brown (10 YR 6/2) very fine to 
fine sand 

Moderate yellowish brown (10 YR 5/4) silty clay 

Medium gray (N5) to y.ellowish gray (5 Y 8/1) 
pebble gravel 

Medium gray (N5) to yellowish gray (5 Y 8/1) 
very coarse sand to pebble gravel 

Pale yellowish brown (10 YR 6/2) clay with some 
small pebble gravel 

Pale yellowish brown (10 YR 6/2) fine sandy clay 

Pale yellowish brown {10 YR 6/2) fine sandy clay 
and medium gray (NS) to yellowish gray (5 Y 8/l) 
small pebble gravel 

Hedium gray {N5) to yellowish gray (5 Y 8/1) 
small pebble gravel 



METRIC 
-:orporation 

Well Number MW-43 

SAMPLE LOG 

Continued 

Well Location On site, NW 

(Continued from Previous Page) 

Depth 
(feet) 

100-120 

120-124 

124-130 

130-136 

136-138 

Thickrtess 
( fe.et) 

20 

4 

6 

6 

2 

Stratigraphic DescriPtion 

Pale yellowish brown (10 YR 6/2) fine sandy clay 
with granule to pebble gravel 

Very light gray (NB) granule gravel 

Very light gray (N8) small pebble gravel 

Pale yellowish brown (10 YR 6/2) well sorted, 
coarse sand to granule gravel 

Pale yellowish brown (10 YR 6/2) well sorted, 
clayey coarse sand to granule gravel 



Top of Riser 

Elevation 5058·68 

GROUND SURFACE 

Cement /Bentonite 
Grout 

4" PVC Casing 
to 70 feet 

12- I I 4" Borehole 
to 1{)3 feet 

8-5/8" steel casing 
to 1.02 feet 

ft Date 11/18/89 

o..,..,.--r--:-Y-:-:E::-::L-:L-...,O=w=Is=H-=---=a-=Rc-::O=w=NC7"'"'"'::F=I.,..,N-=E__,T=o=----

35 

40 

MEDIUM SAND {SP) 

YELLOWISH-BROWN CLAYEY 
FINE TO MEDIUM SAND (SC) 

YELLOWISH -BROWN SANDY 
CLAY (CL) 

with coarse sand 

YELLOWISH-BROWN FINE TO 
COARSE SAND (SW) 

with gravel 

Harding Lawson Auoclat•• MONITORING WELL DETAIL MW-44 
Eng1neers and 
Environmental Serv1ces 

.108 NUMBER 

06310.039.12 

Spar-ton Techno1ogy Inc. 
Albuquerque, New Mexko 

APPAO\IED OATE 

3/90 
REVISED DATE 



GROUND SURFACE 

Stai.-:less Steel casing 
from 70-106 feet 

85 

90 

Equipment_G:::...::D_-..:..1=-50:...:0=--------­

Elevation 

BROWN & GRAY GRAVEL (GP) 
with coarse sand 

= H.,dlnv Law a on A .. oclatea M JNITORING WELL DETAIL MW-44 
Eng1neers and 
Env1ronmental Serv1cez 

.JOe NUMBER 

0631'0.039.12 

Spartan Technology Inc. 
Albuquerque. New Mexico 

DATE 

3/90 
REVISED DATE 



Top of Riser 

Elevation 5090.10 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 71 feet 

12- 1/4" Borehole 
to 136 feet 

8-5/8" steel casing 
to 135.:!5 feet 

Equipment _G=-=D_-..:..15.::..0.::..0~-------

Elevation ft D 11/24/89 au::-:...:....::.....:......:___ I 

YELLOWISH -BROWN SANDY 
·CLAY (CL) 

-with medium coarse sand below 15 feet 

YELLOWISH-BROWN CLAYEY 
MEDIUM TO COARSE SAND ~SC) 

H8rdlnv uwaon Aaaoc:latea MONITORJNG WELL DETAIL MW-45 
=.ngine.ers and 
=:nVIronmental Services 

JOB NUMSEA 

06310.039.12 

Spar-ton Technology Inc. 
Albuquerque, New Mexi-co 

APPAOVEO OATE 

3/90 
AEVIS£0 OATE 



GROUND SURFACE 

45 

50 

60 

65 

7{) 

75 

80 

Equipment _G_D_-_1_5_00 _______ _ 

.. 
.... 
.· 
. .. . . . ··: 
.. ·.· 

... 
·.:· .. 

·.-.· ..... 
. . . . . · . 
. . . 

.... 

. . . : . . . 
. . ... . 

. . ... 

.. ·. 

Elevation ft Date 11/24/89 

YELLOWISH-BROWN SANDY 
CLAY (CL) 

BROWN CLAYEY SILT (ML) 

BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

BROWN & GRAY SANDY 
GRAVEL {GP) 

-with clay from 78 to 83 feet 

HardinG Lawaon A .. oc:latea MONITOIUNG WELL DETAIL MW-45 
fng1neers and 
Env•ronmental Services 

.106 NUMBER 

0631 0.{)39.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPAOIIEO DATE 

3/90 
REVISED DATE 



GROUND SURFACE 

Stainless Steel casing 
from 71-143 feet 

85 

90 

95 

ft 

-gray below 95 feet 

Hardlne Lawaon A .. oclat .. MONITORJNG WELL DETAIL MW-45 
Engineers and 
Env1ronmental Services 

JOB NUMBER 

06310.039.12 

Spart<>n Technology Inc. 
Albuquerque, New Mexico 

DATE 

3/90 
REVISED 

Date 11/24/89 

PLAH 

DATE 



7-7/8" Borehole 
!36-153 feet 

Sand pack: 
20x40 sand (140-141) 
I Ox20 sand ( 141 -153) 

4" Stainless Steel 
Screen {Slot size 0.02") 

Bottom C:1p 

125 

135 

140 

.... . . ·. 
·.·. :: 

.. ·. 

.·. 

.· · .. · .· 

.. · .. 
. •. ..... . . 

... ·.:-·.· 

. ·· .. 

. · · .. · .· 
.. ·.· ---:-:--, 
.. ·.· .. . . 
: .. · 

Equiprnent __ G __ D_-_1_5_0_0 ______________ _ 

Elevation ft Date II /24/89 

BROWN & GRAY MEDIUM TO 
COARSE SAND {SP) 

with gravel 
-no gravel below 130 feet 

LIGHT BROWN SILTY CLAY (CL) 
BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

-with 3-inch clay layer from 141.5 
to 1 41.8 feet 

145 BROWN & GRAY FINE TO COARSE 
SAND (SW) 

.. · 

150 

End of Boring at 153 feet. 

155 

160 

Hardlnv Lawaon Aaaoclat .. MONITORING WELL DETAIL MW-45 
E-na1neers and 
En~1ronmental Serv1ces 

.JOe NUUBEA 

06310.039.12 

Spartan Technology In-c. 
Albuquerque, New Mexico 

AI"PAAVEO DATE 

3/90 
REVISED DATE 



Top of Riser 
Elevation 5118.95 

GROUND SURFACE 

Ccmen t /Bentonite 
Grout 

4" PVC Casing 
to 125 feet 

12- 1/4" Borehole 
to 165 feet 

8-5/8" steel casing 
to 164.25 feet 

Equipment _G.=....=D_-~1-=-5-=-0.:...0 _______ _ 

Elevation ft Date 11/30/89 

O~--~-Y=E-L_L_o=w-Is=H~-B~R~O=W~N-F=I-N=E~S~A~N~D~(=sp=)-

5 

10 

IS 

20 

25 

30 

35 

40 

> .· 

.· ·.:- .· 

.··.:- .· 

.· ·.:-

.. ·. 

.> .· 

. ·.:-
.· ·.:-

YELLOWISH-BROWN SILTY 
FINE SAND (SM) 

YELLOWISH-BROWN CLAYEY 
FINE SAND ·(SC) 

-with medium sand below 27 feet 

BROWN FINE TO COARSE 
SAND (SW) 

: •· · with clay 

BROWN CLAYEY FINE TO MEDIUM 
SAND (SC) 

with occasional sandy clay 

H•rdlng L•waon A .. ocl•t•• MONITORING WELL DETAIL MW-46 
Eng1ne.ers and 
Environmental Serv~ees 

JOB NUt.t9ER 

06310;039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

3/90 
REVISED DATE 



GROUND SURFACE 

Equipment ~G::...D:::._-..::..15=-0:...:0 _______ _ 

Elevation ft D I 1/30/89 

BROWN SANDY CLAY {CL) 

BROWN CLAYEY FINE TO MEDIUM 
SAND (SC) 

with occasional sandy clay 

Harding Lawun A .. oclatea MONITORING WELL DETAIL MW-46 
Eng•neers and 
Environmental Serv1ces 

JOe NUt.411£R 

0631 0;039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED o.t.TE 

3/90 
o.t.TE 



GROUND SURFACE 

90 

Equipment _G_D_-_1_5_0_0 _______ _ 

Elevation ft Date 11/30/89 

BROWN FINE TO COARSE 
SAND (SW) 

with gravel 

BROWN & GRAY SANDY 
GRAVEL iGP) 

BROWN CLAYEY MEDIUM TO 
COARSE SAND (SC) 

YELLOWISH-BROWN SANDY 
CLAY (CL) 
BROWN CLAYEY COARSE 
SAND (SC) 

H•rdlng L•waon A .. ocl•t•• MONITORING WELL DETAIL MW-46 
Eng1ne-ers and 
-Env1ronmental Services 

J08 NUIABEA 

06310,039.12 

Sparton Technology Inc. 
Albuquerque. New Mexico 

APPAOIIEO DATE 

3/90 
REVIS£0 DATE 



Stainless Steel casing 
from 125-170 feet 

125 

Equipment _G=D_-..:..1 ::..50::..:0::..__ ______ _ 

Elevation ft Date 11/30/89 

BROWN MEDIUM TO COARSE 
· · .· SAND (SP) 
.. · . 

. · .. . 
.· ... · . 
. . ·. with gravel and cobbles below 128.5 feet 

BROWN & GRAY SANDY 
GRAVEL {GP) 

-sligh{ly clayey below ISO feet 

Hudlnv L•w•on Auoc:l•t .. MONITORING WELL DETAIL MW-46 
Ena1neers and 
En~1ronmental Serv1ces 

J0S NUMBER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPA:IYEO DATE 

3/90 
REVISED DATE 



I 

Equipment GD-1500 

Elevation ft Date 11/30/89 
GROUND SURFACE 

160 .., ·--:;. t--.., r-·.:.-:;. 1:" ·-· .., 
f.-~~ 

:;. 1:" 
foi..~~ .., 

1:;. ~ ·~·. .., r-::.-,:;. iT -~·. .., r-::__ .. ,:;: f-.' 
165 1.:.. .... .., 

,:;:: 
~ BROWN FINE TO COARSE .., 

I~ IT SAND (SW) :--. 
S:lndpack: .. 

20x40 sand (167-168) : 
: .. 

!Ox20 sand (168-180) 
: 

== 
170 

.t: 
7 -7/8" Borehole = :I= 
165-182 feet :-!~ 

.. 
: 

·~== .. I= = :::::: ·= I= 175-4" Stainless Steel ·~== : :I= : 
Screen (Slot size 0.02") I= .. ~ 

·~ 
I= ;::: = ::::::: .. 

-with from 179 182 feet I= gravel to ... ~ 
180- .. 

Bottom Cap : .. 
: 

: 

~ 
End of Boring at 182 feet. 

185-

190-. 
. 

195 

200 

Hardlnv Lawson A .. oclat .. MONITORJNG WELL DETAIL MW-46 
Engtneers and 
Enwonmental Services 

.J08 NUI.ISER 

0631{),039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPAOYEO DATE 

3/90 
REVISED DATE 



.J 

J 

., 

Top of Riser 

Elevation 5115·84 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 164.6 feet 

12-1/4" Borehole 
to 175 feet 

8-5/8" steel casing 
to 174 feet 

: ) 
Equipment _G_D_-_15_0_0 ________ 1 

Elevation ft Date 12/7/89 

o~--~~L~IG~H~T~B~R~O~W~N~f~l~N~E~S~A~N~D~(~SP~)------J 

5 

20 

.. :: .. 

BROWN & GRAY FINE TO 
COARSE SAND (SW) 

•:: ·. -with sandy clay pockets below 7 feet 

·.:. .· 

. ·.:- .· 

... 

BROWN FINE TO MEDIUM 
SAND {SP) 

YELLOWISH -BROWN CLAYEY 
FINE SAND (SC) 

H•rdlnv L•waon Auoct•t•• MONITORING WELL DETAIL MW-47 
Engineers and 
Envtronmental Servtces 

JOe NUIJBER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque. New Mexico 

DATE 

3/90 
REVISED OATE 



i 
.J 

~, 

I 
_j 

I 
....1 

-' 
J 

_j 

l 

GROUND SURFACE 

75 

80 

0 • •• ·.-· 

.. ·. 

··.:-:. 
·: ·: .. 
·· .. . . ...... 

. · .. .. .. 

. · .. 
. · .. ·.-: 
.. ·. 

· .. ·. 
.. · . 

.... 

ft Date 12/7/89 

-with medium sand below 42 feet 

BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

with gravel 

-with oc-casional sandy clay pockets 
from 66 to 68 feet 

-with occasional sandy clay pockets 
from 72 to 82 feet 

Hardlnv Law a on A .. oclat•• MONITORING WELL DETAIL MW-47 
Engine.ers and 
fnv1ronmental Services 

.JOe NUUBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexi-co 

APPAO\IEO OATE 

3/90 
REVISED DATE 



.. 
J 

-
' 

.l 

-
j 

-
I 

J 

-
1 
J 

GROUND SURFACE 

Equipment _G_D_-_1_50_0 _______ _ 

Elevation ft Date 12/7/89 

80~--~-----------------------------

95 
. · .. 

.· .. · .· 

100 
..... 

105 

110 

115 

.. ·. 

: ·.:. 

12{) 

BROWN CLAYEY MEDIUM TO 
COARSE SAND {SC) 

BROWN MEDIUM TO COARSE 
SAND (SP) 

with gravel, occasional clay pockets 

BROWN CLAYEY MEDIUM TO 
COARSE SAND {SC) 

BROWN & GRAY FINE TO 
COARSE SAND (SW) 

with occasional clay 

Hardlnv Lawaon A .. oclatea MONITORING WELL DETAIL MW-47 
Engineers and 
Enwonmental Serv1ces 

.J06 NUMBER 

0631 0,.03'9.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPRJVEO . DATE 

3/90 
REVISED DATE 



l 
I 
' 

Equipment _G=-::D_-...:.1.=.50.:..0=----------

Elevation ft Date !2/7 /89 
GROUND SURFACE 
~~~~~~~~~~~r--------------120~--~------------------------------

125 

... 

·' . . . . . ·.· . 
. ,· . 

. · ·:- ,· 

130 .. 

135 

140 

. 145 

150 

ISS 

160 

·.:-· .. 

.. . . 
•' 

. . . . . . 

•' .. 
. . 

·.:-:-· 
BROWN CLAYEY FINE SAND (SC) 

BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

with occasional gravel 

Harding Lawson Anoclat .. MONITORING WELL DETAIL MW-47 
Eng1neers and 
Envuonmental Services 

JOB NU1.18£A 

0631{),039.12 

Sparton Technology Inc_ 
Aibuquerque, New Mexico 

DATE 

3/90 
REVISED DATE 



l 

Equipment ___:G:::...=..D_-_15;;....0,;_0;__ ______ _ 

ft Elevation 
~G~R~O~U~N~D-~SU=-R~F_A~C~E--~~.-------------I60~--~-----------------------------

Date 12/7/89 

Stainless Steel casing 
from 164.6-180 feet 

Sand pack: 
20x40 sand ( 177- 178) 
I Ox20 sand (178- 197) 

7-7/8" Borehole 
174-197 feet 

4" Stainless Steel 
Screen (Slot size 0.02") 

Bottom Cap 

185 

190 

...... 

. . · . 
. . . · .. 

.. . . . . · ... · .. 
.· ·.:-

. ::· . 
. . ·: .. 

. :. .· 
... 
. · .:- .. · 

. . . . . 

. . . 

BROWN, GRAY, & BLACK 
GRAVEL (GP) 

BROWN, GRAY, & BLACK 
GRAVELLY SAND (SP) 

End of Boring at 197 feet. 

Hardlnv Lnnon A .. oclataa MONITORlNG WELL DETAIL MW-47 
Eng1neers and 
Env•ronmentat ServiCes 

.X>B NUIAB€R 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

3/90 
REVISED DATE 



.. 
I 

J 

-
j 

-
-
J 

• 

l 
J 

Top of Riser 

Elevation 5168.33 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 180.0 feet 

12- 1 I 4" Borehole 
to 180 feet 

8-5/8" steel casing 
to 187 feet 

Equipment _G __ D-_1 S_O_O _______ _ 

Elevation ft Date 12/15/89 

o,.~.-~Y~E~L7L~O~W~-~B~R~O~W~N~F~IN~E~T~O~--------i 
.. > .· 

5 

10 

15 

25 

30 

MEDIUM SAND (SM) 

. ·.:. 

· · > BROWN FINE TO COARSE 
SAND (SW) 

with occasional clay, gravel 

YELLOW-BROWN CLAYEY FINE 
TO MEDIUM SAND (SC) 

Hardlnv Lawaon A .. oclatn MONITORING WELL DETAIL MW-48 
Engineers and 
Envlr'Onmen{al Services 

DRAWN 
.J08 NUI.IB£A 

06310,{)39.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

I<Pf>f>CNEO DATE 

3/90 
REVISED DATE 



. 
' 
j 

1 
1 

Top of Hiser 

Elevation 5168.33 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 180.0 feet 

12- I I 4" Borehole 
to 180 feet 

8- 5/8" steel cnsing 
to 187 feet 

Equipment _G.=...=D_-_i...:..S_OO..:__ ______ _ 

Elevation ft Date 12/15/89 

o~~~-Y=E~L-L~O-W~-~B~R~O~W~N~F=IN~E~T~O~-------I 
. . . : . . . 

5 

25 

MEDIUM SAND (SM) 

.:·. · BROWN FINE TO COARSE 

.:· .· SAND (SW) 

with occnsional clay, gravel 

YELLOW-BROWN CLAYEY FINE 
TO MEDIUM SAND (SC) 

Hardtnv Lawson •••octet .. MONITORING WELL DETAIL MW-48 
Eng1neers and 
Environmental Services 

.JOB NUI.I&.R 

0631 0,039.12 

Spnrton Technology Inc. 
Albuquerque, New Mexico 

w>PPC/1/EO DATE 

3/90 
REVISED DATE 



-i 

j 

.. 
j 

l 
.. 
j 

-I 

I 
J 

~ 

l 

GROUND SURFACE 

.·· .. 
65 

Equipment _G=D_-....:..15=-0=-0=----------1 

Elevation ft Oa 12/15/89 

BROWN & GRAY FINE TO 
COARSE SAND (SW) 

with occasional clay 

-with gravel from 67 to 69 feet 

BROWN CLAYEY SAND (SC) 

Hardlne L•w•on Anoclat .. MONITORING WELL OET AIL MW-48 
Engineers and 
Environmental Serv1ces 

OAAWN 
J08 NUMBEfl 

{)631 O.OJ9.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

3/90 
REVISED 



j 

. 
I 

J 

GROUND SURFACE 

85 

90 

95 

100 

105 

110 

115 

120 

.. :-
... 

·.:. .· 

.. · .. · 

... . . . . . 

. . . ·.· .. 

.· ·.:-_.· 

.. · .. 
. · .. 

. · .. · .. · 

. . : . . . . . 

.. · .· 

.. ·. 

Equipment _G.;__D_-_;15;_0_0 ________ 1 

Elevation ft Date 12/15/89 

BROWN & GRAY FINE TO 
COARSE SAND (SW) 

with occasional clay and gravel 

BROWN SANDY CLAY (CL) 

BROWN & GRAY FINE TO 
COARSE SAND {SW) 

with occasional clay and gravel 

-loss of gravel and clay below 115 f.eet 

Hardln11 Lawson A .. oclat .. MONITORING WELL DETAIL MW-48 
Engtne.ers and 
Envtronmental Servtces 

..108 NIJM&f\ 

0631 0.039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

3/90 
REVISED DATE 



. 
J 

... 

-l 
l 

I 

125 

130 

135 

140 

145 

.. ·.· .. 
. . . . . . . 
. :: .. . . . . 
. : : .. 
. . ·: ... 

. ·. :-· .. 

. . . . 
0. :-· •• 

. :: .. ..... · 

... 

. . :- .· 

.· ·.:-

.· .. · . 

. . · . 
. . . . . ·.· . 
. . ·.· . . .. . 
. . . 
. · ·.: ... · 
.. · .. . . .. . 
. . ·.' . . . ··.· 

.· ·.:-_.· 

Equipment _G.:;__D_-__;1 5_0_0 _______ _ 

Elevation _ ..::...ft ____ Date 12/15/89 

BROWN & GRAY CLAYEY MEDIUM 
TO COARSE SAND (SC) 

BROWN & GRAY MEDIUM TO 
COARSE SAND {SP) 

with gravel 

BROWN & GRAY SANDY 
GRAVEL {GP) 

with cobbles 

Hardin~ Lawson Auoclatea MONITORING WELL DEf AlL MW-48 
Engineers and 
Environmental Services 

J08 NUt.ISER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

W'Pf'OV£0 DATE 

3/90 
REVISED DATE 



Stainless Steel casing 
from 180-192 feet 

7-7 /8" Borehole 
188-209 feet 

Sand pack: 
20x40 sand ( 189- 190) 
I Ox20 sand ( 190- 207) 

4" Stainless Steel 
Screen {Slot size 0.-02") 

Equipment _G_D_-_1_50_0 _______ _ 

Elevation ft Date 12/15/89 

165 

H•rdlnv L•w•on A .. ocl•t .. MONITORING WELL DETAIL MW-48 
Eng1neers and 
Env1ronmental ServiCes 

.JOB NUUBEA 

1)63 1{),{)39.12 

Spartan Technology Inc. 
Albuquerque, New Mexi-co 

OATE 

3/90 
REVISED OATE 



Equipment GD-1500 

Elevation ft Date GROUND SURFACE 
200 

w . ._---· ~:.:..-·-· .. 

~·· ~~-..-·-· ~<--~--
~~ 
~";; ·' 

205 ·-· ·'F ~-~-..- ~r :J~·- ·-· ~<--~-
J~. ·~·. 

•.. ~<--~---·-· : 
~<--:.:..-
~~.; 

Cap ~ Bottom 
End of Boring at 209.0 feet. 210 

215 

220 

225~ 

230 
. 

' 

235-

240-

Hardlnv Lawaon A .. oclatea MONITORING WELL DETAIL MW-48 
Engtneers and 
Enwonmental ServiCes 

J08 NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPf'IOVEO DATE 

3/90 
AE"IIIS£0 

!2/1 5/89 

OATE 



Top of Casingfnl 
Equipment GD-1500 Elevation 5043.68 I 

GROUND SURFACE I I Elevation ft Date 1/11/90 
... 

0 

~ LIGHT BROWN SILTY FINE TO ,~ 
MEDIUM SAND (SM) I~ ~ 

.. 

I~ ~ 

,~ ·f:--.., .. 

IS 
h-

r: 
5-j:r .., ·. 

I~ ~ 
h-

I~ .., .. 
I~ 

~ .., 
,~ ~ 

r-
I~ .., 

h-
.~ .., 

10-
1:;: r: . ·. 
I~ r: 

h-Cement/Bentonite I~ .., .. 
Grout I~ fr .., 

tT 
I~ r:: I~ .., 

IS IT ,~ .., 

1: r-.., 
r-

~2 
.., 

IT .., 
~ 

l~ 
.., 

IT .., 
20 IT 

'l£ 
.., 
r: 
~ 

4" PVC Casing 

t ; 
.. 

to 56.4 feet J-.: .., 
,~ r.-

IT 
.. · .. 

)~ .., .•. 

]S 
~ 25 .., 
r-

):r .., .. l; r.-
~ .. 

1: ~ 
T 

r-'I:;: 
~ 

.. 
12-1 I 4" Borehole 1:;: 30 

'IT 
to 128 feet 1:;: r.. . .. 

'I:;: .., 
1:;: 

..... 

f... I; ..., 

1:;: 
r-
r:' 

1:;: 35- ~;; 
BROWN & GRAY SANDY ~ ·-· 8-5/8" steel casing 

12 
..... -~--- GRAVEL (GP) 4..'"':.: to 127.7 feet 

j~ 
7 ·-· ~··-r: . .._. .. 

f-~-
1:;: ~ rn ..., 

LIGHT BROWN SILTY FINE TO - H 
40-

H•rdlne L•waon Aaaocl•t•• MONITORING WELL DETAIL MW-49 
Engineers and 
Environmental ServiCes 

.J08 NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

3/90 
REVISED DATE 



GROUND SURFACE 

Equipment _G=-D=--_;15;...;0....:.0 _______ _ 

Elevation ft Date l/ll/90 

40~~,-7M~E~D~I~U~M~S~A7N~D~(S~M~)-------------I 

BROWN & GRAY SANDY 
GRAVEL (GP) 

LIGHT BROWN SANDY CLAY (CL) 

BROWN, GRAY, & BLACK 
GRAVEL (GP) 

LIGHT BROWN CLAYEY 
GRAVEL (GC) 

BROWN, GRAY, & BLACK SANDY 
GRAVEL (GP) 

Hardlnv Lawaon A .. oc:lat .. MONITORING WELL DETAIL MW-49 
Eng1neers and 
Environmental Serv1ces 

JOe NUMBER 

06310,039.!2 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APf'AOIIEO DATE 

3/90 
REVISED DATE 



] 

J 

l 

1 
l 
1 
l 
l 
] 

GROUND SURFACE 

Stainless Steel casing 
from 56.4-137.8 feet 

85 

90 

95 

120 

Equipment _G=-.:::.D_-...;..1.:...50.:...0 ________ 1 

Elevation ft Date I 111/90 

BROWN CLAYEY GRAVEL (GC) 

BROWN, GRAY, & BLACK SANDY 
GRAVEL (GP) 

BROWN & GRAY MEDIUM TO 
COARSE SAND (SP) 

with gravel 

H•rdln9 L•w•on Auocl•t•• MONITORING WELL DETAIL MW-49 
Engineers and 
Environmental 'Serv~ees 

JOB NUI.IBER 

063IO,Q39.l2 

Spartan Technoiogy Inc. 
Albuquerque. New Mexico 

OATE 

3/90 
REVIS£0 OATE 



J 

GROUND SURFACE 

Sand pack: 
20x40 sand 
(134. 7 -135.8) 
10x20 sand 
(135.8- 147.9) 

7 -7/8" Borehole 
from 128-148 feet 

4" Stainless Steel 
Screen (S.lot size 0.02") 

Bottom Cap 

135 

Equipment _G_D_-_1_5_0_0 ________ 1 

Elevation ft Date I /I 1/90 

TO 

-loss of coarse sand from 126 to 128 feet 

BROWN SILTY FINE SAND ·(SM) 

BROWN SILTY FINE SAND {SM) 
with clay laminations and 
embedded gravel 

BROWN & GRAY MEDIUM TO 
COARSE SAND -(SP) 

with gravel 

BROWN, GRAY, & BLACK COARSE 
SANDY GRAVEL (GP) 

with occasional sandy clay 

End of Boring at 148.{)0 feet. 

H.rdlnv Law a on Anoclatea MONITORING WELL DETAIL MW-49 
Eng1neers and 
Env1ronmental Servtees 

.JOe NUIABEA 

063!0,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPWJVEO DATE 

3/90 
REVISED DATE 



Top of PVC Casing 
Elevation 521 1.51 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 225 feet 

12 -1/4" Borehole 
to 235 feet 

8-5/8" steel casing 
to 234 feet 

Equipment _G_D_-_15_0_0 _______ _ 

Elevation ft Date 4/2/90 

·o -.-.-r--r-y-~==-=--=-~=~=--=-=-.,...,...,..,:---=-=-=-==---:--=,_....,...=-=:o-:---
YELLOWJSH -BROWN SILTY FINE TO 

5 
.· ... ·. 

10 

.... 

15 

MEDIUM SAND (SM) 

YELLOWISH-BROWN SILTY FINE TO 
COARSE SAND (S\V) 

TAN SILTY CLAY (CL) 
with sand 

-with pumice Oow density), 
vesicular from 31 to 40 feet 

Hardlnv L•w•on A .. octataMONITORING WELL DETAIL MW-50 
Ena1neers and 
En~1r-onmental Serv1ces 

DRAWN J08 NUI.ASC:R 

0631 0,{)39.12 

Spartan Technology Inc. 
Albuquer-que, New Mexico 

APPAOIIEO DATE 

12/9{) 
REVISED OATE 



Top of PVC Casing 
Elevation 521 1.5 ! 

GROUND SURFACE 

45 

so 

55 

60 

. •' 

.· ·.: ... · 

. ·:. ·.· 

. :: · . 

. . ·.· .. . ·· .. 
. : .. ..... 

.... 

.. ·.· . 

. . . 
• 0 ·: •• 

. :: . 

. · ·.:.·.· 

.... 

ft Date 4/2/90 

-with gray gravel from 42 to 45 feet 

TAN, BROWN & GRAY FINE TO 
COARSE SAND (SW) 

with sandy clay pockets 

TAN, BROWN & GRAY MEDIUM 
TO COARSE SAND (SP) 

with gravel 

TAN, GRAY, BROWN & BLACK 
GRAVEL (GP) 

basaltic, with sand (slow penetration) 

H•rdlng L•waon A .. ocl•teMONITORING WELL DETAIL MW~50 
Engineers and 
Environmental Services 

.JOe NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New M-exico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5211 ·5 1 

GROUND SURFACE 

Equiprnent __ G~D_-_1~5_00 ______________ __ 

Elevation ft Date 4/2/90 

80~~=--------------------------------

85 

90 

95 

100 

.... 

. ·. 

.. 

·.·.· 

TAN, GRAY, BROWN & BLACK 
GRAVELLY SAND (SP) 

110 TAN, GRAY, BROWN & BLACK 
MEDIUM TO COARSE SAND (SP) 

115 

120 

Herding Lewaon A .. ocletei.1.0NITORING WELL DETAIL MW-50 
Eng1neers and 
Env1ronmental Servtees 

.lOB NUMBER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 521 1.5 1 Equipment _G_D_-_l_so_o _______ _ 

Elevation ft Date 4/2/90 . GROUND SURFACE 
~-----------~--=r~--------------120~--~-------------------------------

TAN, BROWN, BLACK & GRAY 
SANDY GRAVEL (GP) 

-with occasional silty clay seams 
from 136 to 137 feet 

TAN CLAYEY GRAVEL (GC) 

TAN, GRAY. BROWN & BLACK 
SANDY GRAVEL {GP) 

with occasional clay 
-with boulders from lSI to 153 feet 

TAN, BROWN, GRAY & BLACK 
CLAYEY GRAVEL (GC) 

H•rdlnv L•wson A .. ocl•teMONITORING WELL DETAIL MW-50 
Eng1neers and 
Envlronmen{al Serv1ces 

.)()6 NUMBER 

0631{),039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APf>ROVEO OATE 

12/90 
AEVISEO OATE 



Top of PVC Casing 
Elevation 521 1.51 

165 

170 

Equipment ___:G:::...D=----=-15:::...0:....:0:..__ ______ _ 

Elevation ft Date 4/2/90 

TAN, GRAY, BROWN & BLACK 
FINE TO COARSE SAND (S\V) 

TAN, GRAY, BROWN & BLACK 
SANDY GRAVEL (GP) 

-with boulders from 184 to 195 feet 

TAN, BROWN & BLACK CLAYEY 
GRAVEL (GC) 

Harding Lawson A .. oclateMONITORING WELL DETAIL MW-50 
Eng1neers and 
Env1r.anmental Serv1ces 

JOB NUMBER 

0631(),039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5211 •51 

4" Stainless Steel 
casing 
from 225 to 235 feet 

7-7 I 8" Borehole 
from 234-260 feet 

205 

Equipment ---..:G=-D=---~15:...:-o:...:o:....._ ______ _ 

Elevation ft Date 4/2/90 

BROWN, GRAY & BLACK MEDIUM 
TO COARSE SAND {SP) 

with gravel 
BROWN, GRAY & BLACK SANDY 
GRAVEL (GP) 

with fine sand seams 

H•rdlng L8w•on A .. ocl•teMONITORING WELL DETAIL MW-50 
Engineers and 
Environmental Servfces 

JOEl NUUBER 

06310,039.12 

Sparton Technol.agy Inc. 
Al·buquerque, New Mexico 

APPROIIEO OATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5211 ·51 

4" Stainiess Steel 
Screen (Slot size 0.02") 
from 235 to 250 feet 

Sand pack: 
20x40 sand (232- 233) 
I Ox20 sand (233- 252) 

Bottom Cap 

Bentonite seal 
(252-253) 

Sandpa.ck: 
1 Ox20 sand (253-260) 

:.·. 

:'· .. 

245 

250 

255 

260 

265 

270 

275 

280 

Equipment _G_D_-_1_50_0 _______ _ 

Elevation ft Date 4/2/90 

-tan sandy clay pockets from 
243 to 244 feet 

BROWN, GRAY & BLACK 
GRA YELL Y SAND (SP) 

End of Boring at 260 feet. 

H.,dlnv L•waon A .. ocl•teMONITOR.ING WELL DETAIL MW-50 
Ena:neers and 
En~1ronmental Services 

JOB NUMBER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

12/90 
REVISED DATE 



Measuring Poin:.::t:......-----.. 
Elevation 5058.74 

3'± 

52'--------------

63'------------------

75 ·--------------

77'--

12" !'1.anhole 

Ground Level 

2 1 X 2 1 X 411 Cor.crete 
Slab 

------ Water tight l~~le 
Flange & Cover 

....,..:------- Concrete SuptXJrt 

2" Stainless Steel 
Casing 

Cave Material 

Water Table 7/2/90 

2" Stainless Steel 
Screen w/0.020" Sloi 



METRIC 
Corporation 

SAHPLE LOG 

MW-51 Well Location Well Number 

Well Owner 

Sample Logger 

Spartan Technology, Inc. 

Peter H. Metzner, METRIC Corporation 

Driller Rodaers & Compaoy. Toe 

Drilling Medium Hallow Stem Au~er 

Date of Completion 

Depth 
(feet) 

0 - 20 

20 - 70 

70 - 86 

Thickness 
{feet) 

20 

50 

16 

5-ll-90 Ground Elev. 5058.5 

Stratigraphic Description 

Pale yellowish brown (10YR6/2) medium-sorted 
very fine to medium fine sand with s·ome coD.rse 
and granule gravel 

Moderate yellowish brown (lOYRS/4) well-sorted 
very fine to fine sand 

Pale yellowish brown (lOYR6/2) fine to coarse 
sand with subangular to rounded granule ~o 

c0bhle gravel 



Top of PVC Casing 
Elevation 5165 .4 1 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 177 feet 

12-1 I 4" Borehole 
to 188 feet 

:+:-. -~: 

Equipment_G-=--D_-....:.1..:..5_00.:....._ ______ _ 

Elevation ft Date 6/4/90 

O -,--y:'"T""':"T~-:-L-:-1 G=H:-:T,-,T:::::-:-A"'"'N:-S=l-=-L-=T~Y;-=F 1:-:-N-:-:E,...-;:T~O:-:-l\1;-;:E;-;:D::-:1-:-U:-:M-;­
SAND (SM) 

.... 

. . ·. 

slightly cbyey 

TAN SANDY CLAY ~CL) 

BROWN, BLACK, WHITE, GRAY, & 
TAN FINE TO COARSE SAND (SW) 

with occ<~sional gravel 

BROWN, BLACK, GRAY, TAN, 
& WHITE SANDY GRAVEL (GP) 

BROWN, BLACK, GRAY, & TAN 

Hardtnv Lawson ... octateMONITORING WELL DETAIL MW-52 
Enaineers and ~i..Ait 

En~1ronmental Services 

.J06 NUMBER 

.06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

12/90 
REVlSEO DATE 



Top of PVC Casing 
Elevation 5165.4 1 

GROUND SURFACE 

8-5/8" 
Steel casing 
from 0 to 186.8 feet 

ft Date 6/4/90 

4D~~,-=s~IL~T~Y~F~I~N~E~T~0~~~1~E~D7IU~M~SA~N~D~(S~~1~)-­
-slightly clayey 

45 

SQ 

55 

60 

65 

70 

75 

80-

-with occasional coarse sand 

BROWN,BLACK,TAN,GRAY,& 
WHITE MEDIUM TO COARSE SAND 

(SP) 

TAN SILTY FINE TO COARSE 
SAND (SW) 

with clay 

TAN, BROWN, & BLACK MEDIUM TO 
COARSE SAND (SP) 

TAN, BROWN, & BLACK SILTY 
FINE TO COARSE SAND 1SW) 

-with clay below 79 feet 

H•rdlng L•w•on A .. ocl•teMONITORJNG WELL DETAIL MW-S2 
Eng1neers and 
Env1ronmental ServiCes 

.JOB NUMBER 

06310,039.12 

Spanon Technology Inc. 
Albuque·rque, New Mexico 

DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5165.41 

GROUND SURFACE 

Equipment _G.;...D_-"'-15_0.;...0 _______ _ 

Elevation ft Date 6/4/90 

80~--~------------------------

85 

90 

95 

100 

105 

110 

115 

120 

BROWN, BLACK, TAN, & GRAY 
· · · · MEDIUM TO COARSE SAND (SP) ... 

. ·. 

TAN, BROWN, & BLACK FINE TO 
COARSE SAND (SW) 

TAN, BROWN, & BLACK SILTY 
FINE TO MEDIUM SAND (SM) 

BROWN, BLACK, TAN, WHITE, & 
GRAY FINE TO MEDIUM SAND (SP) 

with coarse sand 

BROWN & TAN CLAYEY MEDIUM 
TO COARSE SAND {SC) 

Harding Law a on A .. ocl•teMONITORING WELL DETAIL MW-52 
Engineers and 
Environmental Serv1ces 

J08 NUI.IBER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPAOIIED DATE 

12/90 
REV1SED DATE 



Top of PVC Casing 
Elevation 51 oS.4! Equipment _G..:....:::D_-....::..1.:....50.:....0=-----------

Elevation ft Date 6/4/90 
GROUND SURF ACE 
~------------=-~~~r--------------120,~~---------------------------------

125 

140 

.· ·.:- .· 

BROWN, TAN, & BLACK SILTY 
FINE TO MEDIUM SAND {SM) 

-with coarse snnd below 137 feet 

TAN & BROWN CLAYEY FINE TO 
MEDIUM SAND {SC) 

BROWN, TAN, & BLACK SILTY FINE 
TO MEDIUM SAND (SM) 

H•rdlnv L•w•on Auocl•teMONITORING WELL DETAIL MW-52 
Enomeers and 

Pt. Ail 

Env1ronmental Services 

JOe NUMBER 

0631{},039.12 

Spart'On Technology Inc. 
Albuquerque, New Mexko 

DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5165·41 Equipment _G_D_-_I5_o_o _______ _ 

ft Elevation 
_G_R_O_U_N_D_SU_R_F_A_C_E~~~~-----------160,~,-----------------------------

Date 6/4/90 

Stainless Steel casing 
from 177 to 190.8 feet 

Sand pack: 
20x40 sand 
(187.6' -188.9') 
10x20 sand 
(188.9'-206.5') 

7-7 /8" Borehole from 
187 to 208 feet 

4" Stainless Steel 
Screen (Slot size 0.02") 
from 190.8 ·to 206 feet 

195 

200 

> .· 
... · 

BROWN, BLACK. GRAY, WHITE, 
& SANDY GRAVEL (GP) 

-with decreasing sand content 

TAN SILTY FINE TO MEDIUM 
SAND (SM) 

Hardlnv Lawaon A .. oclateMONITORlNG WELL DETAIL MW-52 
Ena1neers and 
En~1ronmental Services 

.JOG NUMBER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Equipment GD-1500 ·Elevation 5165·41 

GROUND SURFACE 
Elevation ft Date 6/4/90 

200 

1 

I a ! ,__ 
s ! 

l=l _, 
PI 

II .__ 

205- TAN, BROWN, & BLACK FINE TO §! COARSE SAND {S\V) 
Bottom Cap I -· 

I 
I 

f-

210 End of boring at 208 feet. 

215 

220 

225-

230-

235 

240 

Herding Lewaon AnociateMONITORING WELL DETAIL MW-52 
Engineers and 
Env1ronmental Serv1ces 

JOe NUMBER 

06310,039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

~D DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5163· 96 

GROUND SURFACE 

Cement/Bentonite 
Grout 

4" PVC Casing 
to 175 feet 

12 -I I 4" Borehole 
to 186 feet 

Equipment _G_D_-_15_0_0 _______ _ 

Elevation ft Date 6/14/90 

0',~,-~T~A~N~S~IL~T~Y~F~IN~E~T~O~M~E~D~I~U~M~----­

5 

10 

15 

20 

25 

30 

35 

40 

. . . : . . . SAND {SM) 

. · ·.:. .· 

TAN, BROWN, & BLACK MEDIUM 
.·. · .·· TO COARSE SAND (SP) 

... ·. 

TAN SANDY CLAY (CL) 

H•rdlnv L•waon AnoclateMONITORING WELL DETAIL MW-53 
Engineers and 
Environmental Services 

.)()8 NUMB€R 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New M-exico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5163·96 

G'ROUND SURFACE 
ft Date 6/14/90 

80,.7nnr--~~~------~~--~--~~---­
-with clayey gravel from 80 to 84 feet 

85 

90 

TAN, BROWN, BLACK, & GRAY 
MEDIUM TO COARSE SAND (SP) 

with gravel 

TAN & BROWN SANDY CLAY {CL) 

H•rdlng uwson A .. ocl•teMONITORING WELL DETAIL MW-53 
Eng1neers and 
Environmental Serv1ces 

.J08 NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque. New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 

Elevation 5 163· 96 

...... ·-· 

125 

130 

135 ... 

.. ·. 

140 

Equipment _G_D_-_1_50_0 _______ _ 

Elevation ft Date 6/14/90 

TAN, BROWN, BLACK, & GRAY 
FINE TO COARSE SAND (SW) 

with oc~asional gravel 

TAN & BROWN CLAYEY FINE 
SAND (SC) 

BROWN, TAN, BLACK, & GRAY 
SANDY GRAVEL ~GP) 

- with ~obbles at 159 feet 

Hardtnv Lawson A .. octateMONITORING WELL DETAIL MW-53 
Engineers and 
EnVIronmental Services 

JOB NUI.ABER 

0631 O,Q39.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

OAT£ 

12/90 
REVISED OAT£ 



Top of PVC Casing 
Elevation 5163· 96 Equipment _G_D_-_1_5_0_0 _______ _ 

Elevation ft Date 6/14/90 
GROUND SURFACE 
-----------------c~~~-------------160,~=r--------------------------------: =~~ r-._ =_ ' 

. _., 
:~ 

:1 
:~ 
:-. 

Stainless Steel casing 
from 175 to 189.8 feet -

7-7/8" Borehole from ' 
184 to 206 feet 

Sand pack: 
20x40 sand 
(186.8' -187 .8') 
10x20 sand 
(187.8'- 205') 

4" Stainless Steel 
Screen (Slot size 0.02") 
ff'om 189.8 to 204 feet 

165 

195 

200 

BROWN,BLACK,GRAY,TAN.& 
WHITE MEDIUM TO COARSE 
SAND (SP) 

with gravel 

-with increasing gravel t-o 195 feet 

BROWN, GRAY, BLACK, & TAN 
SANDY GRAVEL {GP) 

BROWN FiNE TO MEDIUM SAND (SP) 

H•rdlnv L•waon Aaaocl•taMONITORING WELL DETAIL MW-53 
Engineers and 
Env1ronmental Serv1ces 

JOB NUMBER 

0631{).{)39.12 

Spartan Technology Inc. 
Albuquerque, New Mexi<:o 

APPROVED OATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5163· 96 

Equipment _G_D_-_15_0_0 _______ _ 

Elevation ft Date 6/14/90 

~G~R~O~U~N~D-=S~U~R~F~A~C~E~~~,--------------2DQ,.--.--------------------------------=. 

··~·· .·~·. 

·'::::;:: '· ·::::;:: ·. 
:~. 
:§ .. 

205-1 Bottom Cap TAN SANDY CLAY (CL) 

End of boring at 206 feet. 

210 

215-

220 

225 

230-

235-

240-

H•rdlng L•wson A .. ocl•teMONITORlNG WELL DETAIL MW-53 
Engtneers and 
Envtronmental Servtc.es 

JOB NUMBER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROIIEO OATE 

12/90 
AEVIS£0 OATE 



Top of PVC Casing 
Elevation 5097·64 

.GROUND SURFACE 

4" PVC Casing 
to l-Q7 feet 

8-5/8" Steel casing 
from 0 to 112 feet 

12- 1 I 4" Borehole 
to 112 feet 

Cement/Bentonite 
Grout 

Equipment --.:G:::...=.D_-..:..15::.:0:.:0:....._ ___________ _ 

Elevation 5097.64 ft Date 7/26/90 

o,~~~~~~~~--~=-~------------T AN SILTY SAND (SM) 

5 

1-Q 

15 

with occasional clay 

TAN, BROWN & BLACK MEDIUM TO 
COARSE SAND (SP) 

with occasional clay 

TAN, BROWN & BLACK CLAYEY 
MEDIUM TO COARSE SAND (SC) 

with silty seams below 57 feet 

Harding Law a on A .. oclataMONITORlNG WELL DETAIL MW-54 
Engineers and 
Env1ronmental Serv1ces 

..108 NUMBER 

06310.039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

APPROIIED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5097·64 

GROUND SURFACE 

45 

Equipment _G_D_-_1_50_0 _______ _ 

Elevation 5097.64 ft Date 7/26/90 

TAN & BROWN SILTY CLAY {CL) 
with some sand 

Harding Lawaon A .. oclataMONITORING WELL DETAIL MW-54 
Engineers and 
Enwonmental Serv1ces 

J06 NUt.IBEEI 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROIIEO DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5097 ·64 

GROUND SURFACE 

4" Stainless Steel 
casing from 
107 to 117 feet 

Sand pack: 
20x40 sand 
(114 to 115 feet) 
l Ox20 sand 
(115 to 132 feet) 

85 

90 

Equipment ___:G::..=--D-..:.15::..0:..:0:...._ ______ _ 

Elevation 5097.64 ft Date 7/26/90 

TAN, BROWN & BLACK MEDIUM TO 
COARSE SAND (SP) 

with occasional gravel 

-increasing gravel below 95.0 feet 

TAN, BROWN & BLACK SANDY 
GRAVEL (GP) 

with cobbles 

H•rdlnv L•waon Auocl•teMONITORING WELL DETAIL MW-54 
Engtneers and 
Envtronmental Servtces 

JOB NUIASER 

06310.039.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

DATE 

12/90 
REVISCO DATE 



/ 

Top of PVC Casing 
Elevation 5097 ·64 

7-7 /8" borehole from 
112 to 134 feet 

4" Stainless Steel 
Screen (slot size 0.02") 
from 117 to 132 feet 

Bottom Cap 

Eqmpment~G~D~-1~5~00~------------

Elevation 5097.64 ft Date 7/26/90 

125 

130 

End of Boring at 132.00 feet. 

140 

145 

150 

155 

160 

PLATE H•rdlnv Lawson A .. oc::lateMONITORING WELL DET An. MW-54 
Engineers and · 
Environmental Serv•ces 

OF\AWN .JOEl NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5168·61 

GROUND SURFACE 

4" PVC Casing 
to 171.6 feet 

8-5/8" St.eel casing 
from {) to 243 feet 

12- 1 I 4" Borehole 
to 244.5 feet 

Cement/Bentonite 
Grout 

Equipment _G.;;._D_-_1.:.. 50_0 _______ _ 

.Elevation 5168.61 ft Date 8/5/90 

o~-.. -. ~=B=R~O~W~~~F=1~N=E~T=O~C~O~A~R=s=E~S~A~N=D~(~==v)~ 
. . : . . . . 

35 

40 

with occasional clay an·d small gravel 

YELLOW-BROWN CLAYEY FINE TO 
MEDIUM SAND {SC) 

BROWN & GRAY FINE TO COARSE 
SAND (S\V) 

with occasional clay 

H•rdlng L..w•on Auocl•teMONITORING WELL DETAIL MW-55 
t:ng1ne.ers and 

PcAlt 

t:nvironmental Services 

.JOe NUMBER 

06310;039.12 

Spartan Technology Inc. 
Albu'CJuerque, New Mexico 

API"R::)vEo OATE 

12/90 
REVISEO OAl'£ 



Top of PVC Casing 
Equipment GD-1500 Elevation 5168.61 

Elevation 5168.61 ft Date 8/5/90 
GROUt-:D SURFACE 

40 

1~ 
~ .., 
f-.' .., 

i~ f-.' 
; 

I~ .., 
""' I~ ~ jS .., 45-r' 

l~ 
.., 
r .., 

,:;: ..,.. .., 
I~ 

.:,: .., 
.,:;: ·p .., 
I~ r· 
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I~ ~ .... .. 
I~ . .., 
i:;: p .., 
I~ 

p .., 
I~ 

p 
~ I~ .., 

55-

~~ 
.:,: .., 

I~ 
p .., 

I JS: 
f:.' .., 

TAN & BROWN SANDY CLAY (CL) f:.' 

~~ 
.., 
p .., 

:;: H.-.., 
60-:;:.. f:"' 

~ BROWN FINE TO COARSE SAND {SW) ,:;: .., 
with occasional ,~: .f:.' clay .., 

f 1:1' 
p 

IS p 

Is ~ 65-
~ .. 

iS p 
~~ ~ .., 
I~ f:"' 

I~ ~ .., 
·~ 

p 70-
·~ 

p 
I~ ~ .• 

~~: ~ 
,~. ~ ,.,.. ... 
'I:;: 

p 
p '!:;: p 75-

'JS ~ 
i~: .., 
!:: ft' ... 

ft' 

1: ~ ·t-.: - 80-

Herding Lewaon A .. ocleteMONITORING WELL DETAIL MW-55 
Engtneers and 
Envtronmental Services 

.JOB NUMBER 

.0631 0.039.12 

Spartan Technology ln<:. 
Albuquerque, New Mexi-co 

DATE 

12/9{) 
REVISED DATE 



Top of PVC Casing 
Elevation 5168·61 

GROU~D SURFACE 

Equipment _G __ D_-_1_50_0 _________ _ 

Elevation 5168.61 ft Date 8/5/90 

80,,,---r--------------------------------

85 

BROWN SANDY CLAY (CL) 

BROWN & GRAY CLAYEY FINE TO 
MEDIUM SAND (SC) 

BROWN SANDY CLAY (CL) 

Harding Law a on A .. oclateMONITORING WELL DETAIL MW-55 
Eng1neers and 
Environmental Services 

JOe NUU6£R 

06310.039.12 

Spanon T.echno1ogy Inc. 
Albu-querque, New Mexico 

DATE 

12/90 
AEVlSEO DATE 



Top of PVC Casing 
Elevation 5168·61 

125 

130. 

135 

140 

... 

5168.61 ft Date 8/5/90 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND (SW) 
with occasional gravel 

BROWN SANDY CLAY (CL) 

H•rdlng L•waon Aaaocl•teMONITORING WELL DETAIL MW-55 
Eng1neers and 
Enwonmental Services 

JOB NUMBER 

06310,039.12 

Spar-ton Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED OATE 



Top of PVC Casing 
Elevation 51 -68·61 

4" Stainless Steel 
casing from 
171.6 to 255 feet 

165 

170 

Equipment _G_D_-_1_ 50_0 _______ _ 

·Elevation 5168.61 ft Date 8/5/90 

BROWN & GRAY SANDY GRAVEL 
(GP) 

Hudlng Law eon A .. oclateMONITORING WELL DETAIL MW-55 
Engtneers and 
Environmental Services 

.JOB NUMBER 

0631 0,.()39.12 

Sparton Technology Inc. 
Albuquerque, New Mexi-co 

APPROVED DATE 

12/90 
REVISED DATE 



op of PVC Casing 
Elevation 5168·61 

GROUND SURFACE 

Equipment _G.::.....;_D_-_1.:....50_0 _______ _ 

. Elevation 5168.61 ft Date 8/5/90 

BROWN MEDIUM TO COARSE 
SAND (SW) 

with occasional clay and gravel 

BROWN SANDY CLAY (CL) 
with some si It 

H•rdlng L•waon A .. ocl•teMONITORING WELL DETAIL MW-55 
~ng1n.eers and 
~nvironmental Services 

..109 NUMBER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

12/90 
DATE 



Top of PVC Casing 
Elevation 5168·61 

7-7/8" borehole from 
243 to 267 feet 

Sand pack: 
20x40 sand 
(252 to 253 feet) 
1 Ox20 sand 
(253 to 267 feet) 

4" Stainless Steel 
Screen (slot size 0.02") 
from 255 to 265 feet 

Bottom Cap 

245-

250-

255-

260-

265-

270-

275-

280-

Equipment _G=-=.D_--=-1=-50.:..;0:..__ ______ _ 

Elevation 5168.61 ft Date 8/5/90 

BROWN & GRAY FINE TO COARSE 
SAND (SW) 

End of boring at 267.0 feet. 

H•rdlng L•waon A .. ocl•teMONITORING WELL DETAIL MW-55 
Engine.ers and 
Environmental Services 

.JOe NUMBER 

063 J.0,039.12 

Spartan Technology Inc. 
A1.buquerque, New Mexico 

APPROIIEO OATE 

12/90 
REVISED OATE 



Top of PVC Casing 

Elevation 5168·61 

GROUND SURFACE 

4" PVC Casing 
to 190 feet 

8-5/8" Steel casing 
from 0 to 210 feet 

12-1 I 4" Borehole 
to 212 feet 

Cement/Bentonite 
Grout 
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p .., 
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5168.61 ft Date 8/13/90 

O-r-T-.--;:B:-::R::-;0~\-;-:~'="N:-:-M~E::-::D::-:l:-:-U-:-:M~T=-o=--::C=-:O~A~R-=s=E.....,S=-A,.....,N~D-
.(SW) 

with occasional silt 

5 

: 

10 
-fine to medium sand below 10.0 feet 

: 

15 : 

20-

25-

30-

'-:-:-- . 

BROWN FINE SILTY SAND .(SM) 

35-

BROWN FINE TO MEDIUM SAND ~SP) 

-with silt from 38 to 48 feet 

40 

H•rdlng L•waon Anocl•teMONITORING WELL DETAIL MW-56 
Engineers and Spartan Technology Inc. 

P~....AiE.: 

Environmental Serv1ces Alb N M · 
uquerque, ew ext-co 

DRAWN JOB NUIA8ER 

06310.039.12 
DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5168·61 

GROU!';D SURFACE 

Equipment _G_D_-...:;1..:..5..:..0..:...0 _______ _ 

.Elevation 5168.61 ft Date 8/13/90 

40~--~---------------------

45 

50 

55 

60 

65 

.... 

. . ··. 

70 
. ·.· .. 

BROWN SILT (ML) 
with occasional fine sand 

BROWN FINE TO MEDIUM SAND (SP) 
with occasional clay and minor gravel 

BROWN & GRAY CLAYEY SAND {SC) 

H.,dlng Lawaon A .. oclateMONITORING WELL DETAIL MW-56 
=:natneers and 
:::n~tronmental Services 

.JOB NUMBER 

0'6310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

12/9{) 
REVIS£0 DATE 



Top of PVC Casing 

Elevatioo 5168·61 

GROUND SURFACE 

Equipment _G_D_-_1 S_O_O _______ _ 

Elevation 5168.61 ft Date 8/13/90 

BROWN & GRAY FINE SAND (SP) 
with some silt 

BROWN FINE SILTY SAND (SM) 

Herding Lewaon AaaocleteMONITORING WELL DETAIL MW-S6 
Engineers and 
Environmental Services 

JOB NUM6Efl 

06310,039.12 

Spartan Technology In'C. 
Albuquerque, New Mexico 

APPROIIEO DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5168·61 Equipment _G.::...=D_-....::1..::.5..::.0.:..0 ______________ _ 

. Elevation 5168.61 ft Date 8/13/90 
GROUND SURFACE 
~------~~~~=--=~~---------------120.,~rr----------------------------------

125 

130 •' 

135 

140 ,. 

145 

150 

..: 

-occasional small gravel at 145 feet 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND (SW) 

BROWN & GRAY CLAYEY SAND (SC) 
with some silt 

Harding Law•on A .. oclateMONITORING WELL DET All.. MW-56 
Engineers and 
Environmental Serv1ces 

J08 NUMBal 

06310,039.12 

Spanon Technology Inc. 
Albuquerque, New Mexico 

APPROVED DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5168·61 Equipment _G_D_-_15_0_0 ______________ _ 

Elevation 5168.6! ft Date 8/13/90 GROUND SURFACE 
~~~~~~~~~~~r--------------160,~7-r--------------------------------

4" Stainless Steel 
casing from 
I 90 to 220 feet 

165 
. · .. · 

.. · .. . . . · 

.·. :-
. · .. · 
.. · .. .. . 

170 .· ·.: .· 
::._:-· .. 
. . 

. > .· 
.. 
. . . 

: . ..... 
. . 

. :- .· 

BROWN FINE TO COARSE SAND (SW) 
with occasional gravel, increased fine 
sand, decreased gravel below 165 feet 

-occasional clay below 168 feet 

BLACK & GRAY SANDY GRAVEL 
(GW) 

Herding L•w•on A .. ocleteMONITORING WELL DETAIL MW-56 
Engineers and 
Environmental Servtees 

JOe NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPRJVED OATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5168·61 

5168.61 ft Date 8/13/90 
GROUND SURFACE 
1~~~~~~~~~--~~~---------------200,~-.~~-~-----------------------------------.,... .. I~ r' 

7-7 /8" borehole from 
210 to 232 feet 

Sand pack: 
20x40 sand 
{217 to 218 feet) 
10x20 sand 
(218 to 232 feet) 

4" "Stainless Steel 
Screen (slot size 0.02") 
from 220 to 230 feet 

Bottom Cap 
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folo:_.-
t*-:~:· 
.. · .. · 
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.-'·:-· .. 
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. : .. 
. . . : . . . 
. : : :-
.··:- .· 

225- ... 

230- _:. :: .. 
. ·.· .. 

235-

240 

BROWN & BLACK FINE TO COARSE 
SAND (SW) 

End of boring at 232.0 feet. 

Hndlng L•waon Aaaocl•teMONITORING WELL DETAIL MW-56 
Ena1neers and 
Envtronmentat Serv1ces 

PLAT~ 

JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

APPROI/'EO DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 510354 

GROUND SURFACE 

4" PVC Casing 
to 116 feet 

8-5/8" Steel casing 
from 0 to 121 feet 

12- 1 I 4" Borehole 
to 122 feet 

Cement/Bentonite 
Grout 

Equipment GD-1500 

Elevation 5103.54 ft Date 8/29/90 

0"--~=T~A~N~F=IN~E~S~A~N=D~(S~P~)------------­
with silt 

S- ~ BROWN FINE TO COARSE SAND (SW) .. ·. 

. . . : . . . . 

.. 
. · . 
. · .. · 

. :·. 
10-

15-

... 

20- .... :: .. 

25-

30 

35- .. · . 

40-

. · . 
. . · 

with occasional clay 

H•rdlng Lawaon Aaaocl•teMONITORING WELL DETAIL MW-57 
Engineers and 
Environmental Serv~ees 

JOe NUMBER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

12/90 
REVISEO DATE 



Top of PVC Casing 
Elevation 51 03·54 

GROUND SURF ACE 

Equipment _G=-D=--·..:...15_0=-0 ______________ _ 

Elevation 5103.54 ft Date 8/29/90 

40,~~---------------------------------

.. 
· .. · 

45 
... 

. . . . . · .. · 

.... ·.· .. 

50 .··::.:.· 
.. ·.· .. 
. . . . 

. . . . . · .. · . •' . 
. ··.· .. 
. : : ~ : : 

DARK BROWN & BLACK FINE 
SAND (SP) 

BROWN CLAYEY MEDIUM SAND (SC) 

LIGHT BROWN TO BROWN SILTY 
CLAY (CL) 

Hardlnv Lawaon A .. oclatelwfONITORJNG WELL DETAIL MW-57 
Engineers and 
Env1r-onmenta! Services 

PLATE: 

.JOB NUMBER 

06310,039.1-2 

Spa·rton Technology Inc. 
Albuquerque, New Mexico 

DATI: 

12/90 
REVISEO CAll: 



·Tap of PVC Casing 
Elevation 5103·54 

GROUND SURFACE 

4" Stainless Steel 
casing from 
116 to 126 feet 

Equipment _G_D_-_1_5_00 _______ _ 

Elevation 5103.54 ft Date 8/29/90 

80 on~~--_-o_c_c_a~si~o-n-a7l_s_a_n~d~b-e~lo_w_8~0~f~e-e_t _____ __ 

85 

90 

110 

BROWN & BLACK COARSE SANDY 
GRAVEL (GW) 

Harding Lawaon A .. oclateMONITORlNG WELL DETAIL MW-57 
Engineers and 
Environmental Services 

Pi_ATt 

J08 NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, Ne~1 Mexko 

DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 51 03·54 Equipment __ G_D_-_1_ 50.:....0 _______ _ 

Elevation 5103.54 ft Date 8/29/90 
GROUND SURF ACE 
~~~~~~~~~~=-~----------------l 20~-.r~-=r-=s=R~O~"~N~&~~~c~-==-~~~~~----

i!;: ~ --:-~ \v 'BLA K GRAVEL (GP) 

Sand pack: 
20x40 sand 

•1:;: ~ ~.~ cobble s1ze 

~~ ~ f.i.~.· 
·~ ._~ 

: --:-----:-~ 
~ 125 (123 to 124 feet) 

1 Ox20 sand 
( 124 to 144 feet) 

BLACK & GRAY FINE TO MEDIUM 
SAND (SP) 

7-7/8" borehole from 
121 to 144 feet 

4" Stainless Steel 
Screen (slot size 0.02") 
from 126 to 141 feet 

Bottom Cap· 

:; 

130 

135 

140-

145-

150-

155 

160 

: .. 

: .. 

.. 

.. 

.... 

.. 

.... :-· .. 

End of boring at 144.0 feet. 

Harding Lawaon AaaocleteMONITORING WELL DETAIL MW-57 
Enafneers and 
E'l~1ronmental Services 

.JOB NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DA~ 

12/90 
REVISED DATE 



!fop of PVC Casing 
Elevatioc 5168.89 

GROUND SURFACE 

4" PVC C~ing 
to 182.5 feet 

8-5/8" Steel casing 
, from 0 to 189 feet 

l 

12-1/4" Borehole 
to 190 feet 

Cement/Bentonite 
Grout 

~p~t __ G_D __ -_15_0_0 ___________ -----

Elevation 5168.89 ft Date 9/10/90 

0~.-.. -.-T~A~N~&~B~R~O~W~N~FI~N~E~T~O~C~O~A~R~S~E---­
SAND {SW) 
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:·1:::,·: .· .. · . . . . 
. ·,· :-.· 

··.: 

with occasional clay 

BROWN & GRAY SILTY SAND (SM} 

H•rdlne uw•on A .. - •• t.~IONITORING WELL DETAIL MW-58 
=z Engtneers and 

Envtronmental Services 

PLATE 

c::Al- .JOe NUMBER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

OATE 

12/90 
OATE 



l 

Top cf PVC Czsing 
Elevado"' 5168.89 
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EQWpment __ G,_D ___ -1_5_o_o _______________ __ 

Elevution 5168.89 ft Date 9/10/90 

-increasing silt at 44 feet 

-occasional clay at 55 feet 

DARK BROWN FINE TO MEDIUM 
SAND {SP) 

with some clay 
..• 

Hardlnv Lawaon Aaaoc:l11t•MONITORING WELL DETAIL MW-58 
Engineers and 
Enwonmental Servtees 

JOB~ 

06310.<139.12 

Spartan Technology Inc. 
Albuquef'que. New Mexico 

C4TE 

12/90 
OATE 



op of PVC Casing 
Elevation 5168.89 

GROUND SURFACE 

Equipment_G..;.,..;;.D_-..;;.;! 5;;..0;....;0 _______ _ 

Elevation 5168.89 ft Date 9/10/90 

80~--~-----------------------------

85 

90 

.·.- .. · .. · 

.. :-".· . :: . . . ·: .. .. . 
-:·>:.· 
:.::: .. 
.. . ·.: ... · 
·\=< . ·.:-.-· 
.... 

·~·>.: ·: ... 

:~?~:: 
. ·.:-'.· .. 
·:·=<·~ 
• •', 0 ... ... . . ·. 

TAN & BROWN FINE CLAYEY 
SAND (SC) 

H•rdlne Law•on Anoclmte~ONITORING WELL DET All.. MW-58 PLATE 

Engineers and 
Env1ronmental Services 

,.\:J8 NI.IW&at 

'()6310.039.12 

Sparton Technology inc. 
Albuquerque. New Hexico 

OATE 

12/90 
OATE 



op of PVC Casing 
Elevatio- 5168.89 

125 

130 

135 

~p~t __ G_D_-_1_5_00 ____________ __ 

Elevation 5168.89 ft Date 9/10/90 

TAN & BROWN FINE TO MEDIUM 
SAND (SP) 

with occasional c!ay 

-little to no clay below 135 feet 

TAN. BROWN & GRAY CLAYEY 
SAND (SC) 

H•rdlnv Lawson A .. oclota~ONITORING WELL DET All.. MW-58 PL.o\TE 

~~a1neers and 
Er~~1ronmental Services 

JOB N.Jr.ca£R 

{)6310.039.12 

Spartan Technolog-; Inc. 
Albuquerque. New Mexico 

OATE 

12/90 
OATE 



ap of PVC Casing 
Elevation 5168.89 

" 

Equi GD-1500 
p~t------------------------ I 

Elevation 5168.89 ft Date 9/10/90 

~G~R~O~U~N~D~S~U~R~F~A~C~E~~~-------------160~~~~==~~~~~~~~~~~--
... BROWN TO DARK BROWN FINE TO 

4" Stainless Steel 
casing from 
182.5 to 194 feet 

Sand pack: 
20x40 sand 
(191 to 192 feet) 
10x20 sand 
(192 to 211 feet) 

7-7 I 8" borehole from 
189 to 211 feet 

165-

.. . · ... 
. · ... . : .. . · ·.:- .· ... · .... .. . 

:\/ 
:\/ 

MEDIUM SAND {SC) 

-tan clay below 168 feet 

BROWN. GRAY & BLACK SANDY 
GRAVEL (GP) 

Hardln9 uwson AuoelateMONITORING WELL DET An.. MW-58 
::ngineers and 
Environmental Servrces 

..OS~ 

06310 • .039.12 

Spartan Techn-ology Inc. 
Albuquerque. New Mexico 

DATE 

12/90 
REVISED DATE 

f>L..lTE 



I -rap of PVC Casir:g Equipment_G;;:::,.::;D_-..:.1 s;;.;c:....;:o _______ _ 

!Elevation 51.68·89 

I Elevation 5168.89 ft Date 9/10/90 

!~G~R~O~U~N~r=D~S;;..;U~R~F~A~C~E~~~~---------200~---=-----------------, 
14" Stainless Steel 
Screen (slot size 0.02") 
from 194 to 209 feet 

b:Jttom Cap ··:·:· · .. :· .... 
:,· .. · . . . : ·.· .... :. . 

205 

End of boring at 2ll.O feet. 

215 

220 

225 

230 

235 

240 

::=::::3! H•rdlnv L8w.an AncolctcMOI"flTORING W"""cl..L DETAIL MW-58 
-'t': a ; iii '! Eng1neers anc 
'Is 1 . ; ~ (: Spartan Technology Inc. 
~ _nvrronmenta! 'Serv:ces Albuquerque, New Mexico 

JOe NUiol.6EA OATE 
~6310;C39.12 12/90 

' 

REVISED OATE 



I
ITop of PVC C2.sing 

Elevation 5059·18 

GROUND SURFACE 

4" PVC Casing 
to 88.9 feet 

8-5/8" Steel casing 
) from 0 to 95 feet 

12 -1/4" Borehole 
to 97 feet 

Cement/Bentonite 
Grout 
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r;;. 
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:.: p 
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:.: 
:.: 
.,~ 
~ 
to-
f..• 
f.t" p 
~ 
1'-1 
f.p" 
.f..' 
-~ 

~ :.: 
f..' 
f..' 
f..' 
to-

~ :.. 
; 
~ 
~ 
to-

-~. 
. f.. 
~-

~ :.. 
to' 
-~-
~-

r.; 
r.: 
f..-

Equipment GD_-_1_5_00 _______ _ 

Elevation 5059.18 ft Date 9117/90 

o~-.~_,-~T~A~N~'~&~·~B~R~O~W~N~F~I~N~E~T~O-C~O~A~R~S~E~--­
.. ·.· . 
... . . >:. 
. : ... .· .. ·. 

.... 
·'::·':·· 

5- .. · .. · . : :. ~ . 

10-

15-

20-

25-

30-

35-

40-

..· .. · 

0 •• 0 

::·:>.·: .... . .. . ... .. . 

·.: ·. . : ... ... 
0 •• • 

: :_:. 
.... · . : .. ... . . •. 
.. =.::.:.: 
0 ••• . : . :-.. . .. . ... .. .. 
. : :· .. .... . · .. ·. .. . . :: .. . . . 
.· ·.:-.-· . ;._ . 

.. ·. 
... 
... . . . .. . ... . . . . 
:: :·: .... 
. ::. ... . . •' .· 

SAND (SN) 

Hardlnv Uw•on A .. oolat.MONITORING WELL DETAIL MW-59 

) Eng1neers and 
Envtr-onmental Services 

.J08 NUM8EA 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

12/90 
DATE 



~pment __ G ___ D-_15_0_·0 ______________ _ 

Elevation 5059.18 ft Date 9/17/90 

1;G~R~O~U~N~·o~SU~R~F~A~C~E~~'-=-------------- 40~--~-----------------------------

BROWN FINE TO MEDIUM SAND {SP) 

TAN & BROWN FINE CLAYEY 
SAND (SC) 

TAN SANDY CLAY (CL) 

BROWN MEDIUM TO COARSE SAND 
(SW) 

BROWN FINE SAND (SP) 
with occasional tan cJay 

Hardlnv L.a•non AacoclatcuMONITOR.Il\IG ~ DET AlL MW-59 
Engineers and 
Enwonmen-tal Services 

..JOa NUt.ISEA 

06310.039.12 

Sparton T echr. ~logy Inc. 
Albuquet"que, New Mexico 

OATE 

12/90 



Top of PVC Casing 
Elevation 5059.18 

Equipment_G_D_-_15_0_0 _______ _ 

Elevation 5059.18 ft Date 9/17/90 

._ ~~G~R~O~U~N~D~S~U~R~F~A~C~E~~~-------------------- so~-.~.----------------------------------------~ 

4" Stainless St·eel 
casing from 
88 •. 9 to 104.6 feet 

7-7 /8" borehole from 
95 to 117 feet 

"'. · Sandpack: 
20x4<l sand 
(102 to 1<13 feet) 
10x20 sand 
(1 03 to 117 feet) 

4" Stainless Steel 
Screen (slot size 0.02") 
from 104.5 to 115 f.eet 

Bottom Cap 

.· .. · 

BROWN. GRAY &. BLACK SANDY 
GRAVEL (GP) 

TAN CLAYEY SAND (SC) 

BROWN. GRAY &. BLACK SANDY 
GRAVEL (GP) 

occasional clayey sand from 96 to 
98 feet and from 99 to 100 feet 

BROWN &. BLACK GRAVEL (GWJ 
cobble size 

End of boring at 117.0 feet. 

\~~~ H•rdlnv uw•on ... oclat.MONITORING WELL DETAIL MW-59 
Engineers and Spartan Technology Inc. 
Environmental Serv1ces 

Albuquerque. New Mexico 
JOG NUMBER OATE 

0631 0.{)39.12 12/90 

""-.ATE 



~op of PVC Casing 
!Elevation 5133.62 

GROUND SURFACE 

4" PVC Casing 
to 155 feet 

8-5/8" Steel casing 
~ from 0 to 175 feet 

i1 

12-1 I 4" Bocehole 
to 176 feet 

Cement/Bentonite 
Grout 

Equipme:lt_G __ D-_ls_o_o _______ _ 

Elevation 5133.62 ft Date 9/26/90 

O·~~ .. ~·~B=R~o=w~N~&~T~A~N~S~IL~T==Y~F=I~N=E~T~O~----------

5 

10 

25 

. ... MEDIUM SAND (SM) 
BROWN & TAN CLAYEY MEDIUM 
SAND (SC) 

BROWN & GRAY SANDY CLAY (CL) 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND {SP) 
with occasional fine gravel 

TAN & BROWN SILTY CLAY {CL) 
with occasional sand and some 
embedded gravel 

~~m~ H•rdlnv L.ewson AaaoclateMONITORING WELL DET All.. MW-60 
Engineers and 
Environmental Services 

.108 NUUOER 

06310.039.12 

Sparton Technology Inc. 
Albuque.rque. New Mexico 

Q.t.TE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevation 5133.62 

45 

50 

Eqwpment __ G~D~-~15~0~0 ____________ __ 

Elev<:tion 5133.62 ft Date 9/26/90 

BROWN & GRAY CLAYEY MEDIUM 
SAND (SC) 

TAN & BROWN SANDY CLAY (CL) 

Hardlnv uwson Auoclata.MONITORING WELL DET An. Pw-iW-60 
Engineers and 
E:wironmental S.erv1ces 

PLATE 

.JOB NU...aa. 
06310.039.12 

Spanon Technolo.gy Inc. 
Albuquerque. New Mexico 

OATE 

12/90 
OATE 



!Top of PVC Casing 
!Ei:::vaticn 5133.62 

i 

~~prnent __ G __ D_-_1_50_0 _______________ __ 

5133.62 ft 

I~G~R~o~u~N~o~s~u~R~F~A~C~E~~~-------------- ao~~~------------------------------
Elevation Dz.te 9/26/90 

1 
I 
I 

l 

~ 
~ 

85 

90 

110 

BROWN & GRAY FINE TO COARSE 
SAND (SW) 

BROWN & GRAY SILTY CLAY (CL) 
with sand 

-occasional coarse sand and gravel 
below 116 fe.et 

Hardlnv Law eon AuoctotaMONITORING 'lh'ELL DETAIL MW-60 
Engtnee!s and 
Envtronmen·tal Servtces 

J08 NUM8£R 

0631().039.12 

Spanon Technology Inc. 
Albuquerque, New Mexico 

OATE 

12/90 
REVISEO OATE 

PLATE 



op of PVC Casing 
Elevation 5133.62 

Eqwpment __ G __ D_-_1_so_c ______________ __ 

Elevation 5133.62 ft Date 9/26/CJO 

1~G~R~O~U~N~D~S~U~R~F~A~C~E~I-R~r-------------12Q1,~~~~~~~~~~~~~~~~--
BROWN & GRAY FINE TO COARSE 

4" Stainless Steel 
casing from 
155 to 175 feet 

125 

130 

... 
... 
. · ·.:·:. ... . · ·.: · . . . . . . .. · . . •' .. . . . . 

• 0 ·: • . ,• .· 

SAND (SW) 
with some gravel 

BROWN & GRAY GRAVELLY 
SAND (SP) 

BROWN & GRAY SANDY GRAVEL 
(GP) 

BROWN & GRAY CLAYEY GRAVEL 
(GC) 

Hardlnq uwaon Aaaocl•to.MONITQRING WELL DET AlL MW~O 
Engineers and 
:Enwonmental ServiCes 

JOB NUWSER 

06310.039.12 

Spanon Technology In<:. 
Albuquecque. New Mexico 

CI-TE 

12/90 
OATE 

"L.AIE 



~~Top of PVC Casing 
Elevation 5133.62 

7-7/8" borehole from 
175 to 197 feet 

Sand pack: 
20x40 sand 
(182 to 183 feet) 

10x20 sand 
083 to 197 feet) 

4" Stainless Steel 
Screen {slot size 0.02") 
from 185 to 195 feet 

Bottom Cap 

165 

180 

185 

190 

. . 195 
; .... 

·.: :::::. 

200 

EqWpment _____ G~D~-~15~0~0---------------------------------

Elevntion 5133.62 ft Date 9/26/90 

BROWN & GRAY GRAVEL (GP) 
with occasional clay 

: · : DARK BROWN & BLACK FINE . ·.:- .· 
=:. :: SAND {SP) 

... . · ·.:: .. 

.: ... .. . . . 

~·\·> 
. ·.:-:-· 
:-::-'.· : ... . . . . · .. · 
.· .. · .. . . . . ·.· .. 
... . .. 

End of boring at 197.00 feet. 
Groundwater encountered at 165.48 feet 
during drilling. 

Hardlnv LDw•on .A .. oclcteMONITQRING WELL DET All.. MW-60 
J :Engineers and s T h 1 1 

~Are 

Enwonmental Services parton ec no ogy nc. 
Albuquerque. New Mexico 

JOO NUI.I&EFI 

06310.039.12 
OATE OATE 

12/90 
REVIS£0 



IT op of PVC Casing 
'Elevation 5133.98 

GROUND SURFACE 

4" PVC Casing 
to 148 feet 

8-5/8" Steel casing 
from 0 to 153 feet 

12 -1/4" Borehole 
to 154 feet 

Cement/Bentonite 
Grout 

Eqt:~pment_G_·_0_-_1_50_0 _______ _ 

Elevation 5133.98 ft Date 9/28/90 

o~~,_~T~A~N~S~IL~T~Y~F~l~N~E~S~A~N~D~(~S~~~1)-----------.. · . 

5 

.... . 

. . · . 

.. · .. · 
... . · .. · . 

. · ·.:-.· 

.· ·.:-.· 

.··.:-:· 

.··.:-.· 

.· ·.:. .· 
10 .. · . 

• • •• 0 

.··.:-.· 

.··.:-.· 
• •• 0 

.··.:-.· 

15 

20 ::· ·. 

\?~ 
0 •• • 

.. =.:;.:_: 

··\·> 
··.:.'.· 

:<<·: 
25 

.· ·.:- .· . : .. 

. · ·.: ... · 

BROWN & TAN SANDY CLAY ·(CL) 
with some seams of clayey sand 

BROWN & GRAY GRAVELLY SAND 
(SP) 

TAN & BROWN SILTY CLAY ~CL) 
with some sand 

TAN & BROWN CLAYEY SAND (SC) 

Hudlno uwcon AoooolctcMONITORlNG ~ DET All.. MW-61 
Engineers and 
Enwonmen{al Services 

.J03 NUMGER 

06310.039.12 

S.parton Technology Inc. 
Albuquerque. New Mexico 

OATE 

12/90 
REVIS£0 DATE 



ITap of PVC Casing 
Elevatioc 5133.98 

GROUND SURFACE 

45 

~pment __ G_D __ -_Is_o_o ____________ __ 

Elevation 5133.98 ft D~te 9/28/90 

TAN & BROV/N SILTY CLAY (CL) 
with occasional sand 

TAN & BROWN SANDY CLAY (CL) 

H•rdln9 uwson A .. ocleteMONITORING ~ DETAIL MW-..:61 PLATE 
::ng1ne.ers and 
!:nwor.mental Services 

J08 NUiolaER 

06310.039.12 

Spartan Technology Inc. 
Albuquerque, New Mexi<:o 

CAlC 

12/90 



) 

IT op of PVC Cas log 
!Elevation 5133.98 

'GROUND SURFACE 

85 

110 

115 

120 

... . . · .. · .·· . . . . . . .. · .. · 

... . ··.:- .· 
0 •• 

. ·. >'·· . ·: .. ... ·: .. 
·: ... 
. . . . ·.:· .. 
. :: .... : ... 
. · ·.:-:-· 

EqWp~ent __ G~D __ -_15~0_0 ______________ _ 

Elevation 5133.98 ft Date 9/28/90 

TAN & BROWN CLAYEY SAND .(SC) 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND (SP) 

TAN & DARK BROWN CLAYEY 
SAND (SC) 

ll!ardlng L.aw•on Ae::aciate.MONITORlNG WELL DET All. MW-61 Pt.ATE 
Engineers and 
Env1r-onmen.tal Services 

J03 NUU£€R 

0-6310.03-9.12 

Spartan T~hnology Inc. 
Albuque·rque. New Mexico 

DATE 

12/90 
REVISED DATE 



Top of PVC Casing 
Elevad()D 5133.98 

Equipment _G_D_-_1_50_0 _______ _ 

I 

I~G~R~O~U~N~D~S~U~R~F~A~C~E~~o=---------------120~~~--------------------------------
Elevation 5133.98 ft Date 9/28/90 

4" Stainless Steel 
easing from 
148 to 158 feet 

Sand pack: 
20x40 sand 
(155 to 156 feet) 
l0x20 sand 
(156 to 1 n feet) 

125 

. '" · BROWN & BLACK MEDIUM TO 
··.: COARSE SAND {SP) 
... . . . •. 

·: .. .. . · ... 
. · ·.:-'.· ... ... 

:: 0. 

·.: :.· 
:.:: ... · 
··_: ... · 
·· .. 

. . . 

BROWN & GRAY SANDY GRAVEL 
(GP) 

DARK BROWN FINE TO MEDIUM 
SAND (SP) 

160 .· . 

Hardln111 uwaon Aoaoe~lateMONITOR.ING WELL DETAIL MW-61 
Engineers and 
Envrronmental Services 

J08 HUlotSEA 

06310,{)39.12 

Sparton Technology Inc. 
Albuquerque, New Mexico 

OATE 

12/90 

PLATE 



!Top of PVC Casing 
Elevatioc 5133.98 ~pment __ G~D~-~15~0~0 ________________________ __ 

Eievatioo 5133.98 ft Date 9/28/90 
~G~R~O~U~N~D~S~U~R~F~A~C=E~~~-----------------160~~~--------------------------------------------

7-7/8" borehole from 
154 to 1 n feet 

4" Stainless Steel 
Screen (slot size 0.02") 
from 158 to 173 feet 

Bottom Cap 

1:: I 
Jill1 

165 

170 

175 

.. . · .. ·. ..... 
.. ·: .. 
. ·: .. 
. : ... ... .. . . 

180 

End of boring at 1 n.OO feet. 
Groundwater encountered at 163.55 feet 
during drilling. 

185 

190 

195 

200~ 
Hardlnv Law•on Acccc:lg:oMONITORlNG V'/ELL DETAIL MW-61 
= :~g~nee.rs and 
: . . Spar-ton Technology Inc. ::.rwrronmental ServiCes Alb N M · 

uquerque. ew ex1co 
J06 NUI.ISEA OATE 

06310.039.12 12/90 
OATE 



Top of ?VC Casing 
Elevation 5075.00 

GROUND SURF ACE 

2" PVC Casing 
to 85 feet 

Cement/Bentonite 
Grout to 44 feet 

6-1 I 4" Borehole 
to 115 feet 

Eqllipmen: ____ G ___ D-~15~0~0 ____________ __ 

Elevation 5075.00 ft Date 9/28/90 

o~.-.-. ~~T-A~N~F=I~N~.E~S~A~N=D~(s=p=)--------------

5 

10 

35 

... · 

.. • .· ... . . . 
........ ~ 
,• 

: ... . ·· ..... . 
•' ... .. :-· .. 

: .. 

.. . . • . 

. . 
,•. 

LIGHT BROWN FINE TO 
MEDIUM SAND {SP) 

LIGHT BROWN CLAYEY FINE 
SAND (SC) 

LIGHT BROWN FINE SAND (SP) 

LIGHT BROWN FINE SANDY 
CLAY (CL) 

Hardlnv Law•on AuoclateMONITORING WELL DETAIL MW-62 
Engtneers and 
Environmental Servtces 

.IOQ NUMSEA 

06310.039.12 

Spartan Technology Inc. 
Albuquerque. New Mexico 

a.t.TE 

12/90 
OATE 



1
Top of PVC Casing 
E!evstio.., 5075.00 

GROUND SURFACE 

Borehole allowed to 
cave-in from 44 to 
115 feet 

.. . . 

.. . . 
·:: 
.. . . 
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.. 
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: .. . · ·.:- .· .: ... . . . · .. . : ... 

0. ••• •• 

-:_:. :: 
0 .• • 

. .. :: .. . . . · .. ·. : ... . . . . 

Eqcipment __ G_D __ -_15_0_0 ______________ _ 

Elevation 5075.00 ft Date 9/28/90 

LIGHT BROWN CLAY (CL) 

TAN MEDIUM TO COARSE SAND {SoV) 

-granular gravel at 52 feet 

-l/4" to 1-1/2" pebbly gravel at 67 feet 

M•rdln9 Lawson Ac;cclctoJ.-lONITORING \'"{ELL DETAIL MW-62 
Eng1neers and 
Environmental Servtces 

JOe NI,J;,ISEi! 

{).6310,{)39.12 

Spartan Technology Inc. 
Albuquerque, New Mexi-co 

OATE 

12/90 
OATE 



Top of PVC Casing 
Elevation 5075.00 

GROUND SURFACE 

2" Stainl-ess StP.el 
Casing from 
85 to 95 feet 

2" Stainless Steel 
Screen (slot size 0.01") 1 from 95 to 110 ~eet 

r : 

:-. : 
: 

• . : . . : 
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Equipme!:t_G_D_-_l_so_o _______ ., 

SD75.00 ft Date 9/28/90 Elevation 

80,~-r---------------------------------

85-

90-

95-

100-

105-

110-

... . . ·: .. 
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.. ·. 
0 ••• • 
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: ~/ ~-~ .· ···: ... . . . .. • . : ... .. :: .. 
-:· 
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• ·:. 0. 

. ·.: · .. . . . . . ·: .. 

.. . . · ·.: ... · 
: .. . 

. · · .. · . . _:_.:-:.: 

.:: .. 

. · ·.:-· .. 
115- :...:..;..;.;. 

120-, 

-occasional gravel at 85 feet 

-1/2" gravel at 98 feet 

-2" gravel at 100 feet 

End of boring at 115.00 feet. 
Groundwater encountered at 103.66 feet 
during drilling. 

H.c~rdtnv Law eon Acooclate~ONITORING WELL DETAIL MW-ii2 
E:ngtneers and 
Envtronmental Servtces 

JOB NUU8£R 

06310.039.12 

Spartan Technology Inc. 
Albuquerque. New Mexico 

OATE 

12/90 
REVISED 



Top of PVC Casing 
Elevation 5065· 7 4 

GROUND SURFACE 

2" PVC Casing 
to 73 feet 

6-l/4" Bor-ehole 
to 98 feet 

Cement/Bentonite 
Grout 

~prnent __ G __ D_-_1_5_0_0 ________________ • I 
Elevation 5065.74 ft Date 10/1/90 

Oi~T.~.~. ~~T~A~N~F~IN~E~S~A~N~D~{S~P~)-------------
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15 

20 

25 

30 

35 

. . 
:': (.' 
.- ·.· 
... . . · .. 
. ; ... 
0. ·.• . . . • .· .... 
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• 0 • •• • 
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:::: ... . . . . . · ·.:-:.· 
·:.::.·.: . : ... .. ·:. ... · 
.· ·.: ... · 

.... 
• • 0 • . . • .· . · .. .· · ..... · 

0: .. . .. · .. 
0 ••• 

: . :-
.... · .... . · ·.:- .· 
0 •••• . · ·.:- .· 

•oi ·•·•··•··• 

TAN TO BROWN FINE TO MEDIUM 
SAND (SoN) 

YELLOW, BROWN & TAN FINE 
SAND (SP) 

-increased medium sand with occasional 
gravel from 38 to 42 feet 

·:! 1 HcrdlnQ L.Dw•on AllcoclctoMONITORING VIJELL DETAIL MW-63 

)j i sj ~~~::~~e~~~ Services Spartan Technology Inc. 

PLATE 

• 7 Albuquerque, New Mexico 

J:3 NUUSER CAT;; 

Oo3H>.039.12 12/90 



Top of PVC Casing 
Elevation 5065.74 

GROUND SURFACE 

2" Stainless St~el 
casing from 
73 to 83 feet 

Eqwpment __ G_o __ -_ls_o_o _______________ __ 

Eievation 5065.74 ft Date 10/l/90 

40on~~-------------------------------

45 

so-

55-

... . :. : . . . ·. . . . . . . . . 
•' ·. 

.... .... · . : .. 

. ·.:->· 

-occasional grav~l from 44 to 50 feet 

BROWN CLAYEY SAND (SC) 
occasional coarse sand and small gravel 

BROWN SANDY GRAVEL (GP) 
gravel size increases with depth 

Herd Inc; Lllw•on Ac:oclctoMONITQRING w-.t=.LL DET All.. MW-63 
Engineers and 
Environmental Servtees 

.JCISNU~ 

06310 .. 039.12 

Spanon Technology Inc. 
Albuquerque, New Mexico 

OATE 

12/90 
OATE 



. ; 
Top of PVC Cc:sing 
Elevatioo 5065•7 4 Equiprnent __ G~D_-~1~5~00~--------------------------

Elevation 5065.74 ft D~tc 10/1/90 

~G~R~O~U~N~D~S~U~R~F~A~C~E~r..~------------------- 80~~~-----------------------------------------

2" Stainless Steel 
Screen (slot size 0.0 1 ") 
from 83 to 98 feet 

Natural sand 
formation 
allowed -to collapse 
around screen 

Bott~m Cap 

85 

90 

105 

110 

115 

End of boring at 98.00 feet. 
Groundwater encountered at 89.20 feet 
during drilling. 

~~~w~ H•rdlnv Lcweon Accoe~late.\iONITORING WELL DETAIL MW4j3 

l~a - - Engtneers and s 
i • i ~; 1 Enw-onmental Serv•ces panon Technology Inc. 

Albuquerque. New Mexi-co 

DATE 
.lOG NUiooi6ER 

0631 0.{)39.12 
DATE 

12/90 
REVISED 



Top of PVC Casing 
Elevaticc 5097.84 

GROUND SURFACE 

4" PVC Casing 
to 113 feet 

8-5/8" Steel casing 
. from 0 to 134 feet 

12 -l/4" Borehole 
to 136 feet 

Cement/Bentonite 
Grout 

Equipmen~_G;;;::;....::.D_-.:...:15;:..:0:....::0 _______ _ 

Elevation 5097.84 ft Date 10/3/90 

o~~~=T~A~N~&~B=R~O~W~N~C~L~A~Y~E~Y~F~IN~E=------­

5 

10 

15 

... . .. · .· 
.=.::.:.: 

<:·:·. 
0 •• • . . . 

. . . . ·. ···: 
0 ••• . ·.:-.-· 
:.=-:::.: 
: . :-·· .. · .· ... ... 
.... . ,• 

....... 

SAND {SC) 

-medium to coarse sand below 4 feet 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND (SP) 
with occasional gravel 

TAN & BROWN CLAYEY FINE 
SAND ~SC) 

-with medium sand below 32 feet 

Hcrdlnv Law con Accoct::;::UONITORING WELL DETAIL l\fW-64 
~noineers and s ·r h 1 1 - - S · parton ec no ogy . nc. :.;:vt~onmen{al ervrces A·lb N M · 

uquerque. · ew · ex1co 
.103 NIJLCS£R 

06310 • .039.12 
DATE 

12/CXJ 
DATE 
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Top of PVC Casing 
Eleva:.icn 5097.84 

~prnent __ G~D_-_l~_~o_o ______________ __ 

Elevation 5097.84 ft Date 10/3/90 

-interbedded with occasional sandy 
clay seams below 7 4 f.eet 

TAN SANDY CLAY (CL} 

Hudln'3 Law lion Aaac:-cl•t~MCNITORING vVELL DET An. MW-64 
~~g:neers and 
~~wcnmental Serv1ces 

..OS NUUS€R 

0631'<).039.12 

Spanon Technology Inc. 
Albuquerque. New Mexi-co 

DATE 

12/90 
REVISED DATE 

• I 

I 



I 
!Top of PVC Cssing 
Elevation 5097.84 

1 

4" Stainless Steel 
casing from 
113 to 138'10" feet 

EqWpm~1t __ G~D_-~l5~0~0~-------------

Elevation 5097.84 ft Date 10/3/90 

BROWN & GRAY MEDIUM TO 
COARSE 

SAND (SP) 
TAN SANDY CLAY {CL) 

BROWN & GRAY SANDY GRAVEL 
(GP) 

H•rdlnv ~\non A•coclctoMONITORING WELL DETAIL ~.fW-64 
Engineers and 
Environmental Serv1ces 

JOCJ NUUSEA 

0631{),039.12 

Spartan Technology Inc. 
Albuquerque, New Mexico 

DATE 

12/90 
DATE 



Top -of PVC Cas:.Og 
Elevation 5097.84 

Sand pack: 
20x40 sand 
(136 to 137 feet) 

10x20 sand 
(137 to 152 feet) 

l
7-7/8" borehole from 
136 to 152 feet 

4" Stainless &eel 
Screen (slot size 0.02") 
from 138.8 to 149 feet 

Bottom Cap 

125 

130 

1.40 

14 

150 

160 

. I 
~pment __ G~D~-~15~0_0 _________________ , ,~ 

Elevation 5097.84 ft Dat~ 10/3/90 

TAN, BROWN & GRAY CLAYEY 
GRAVEL (GC) 

DARK BROWN & BLACK FINE TO 
MEDIUM SAND (SP) 

End of boring at 153.00 feet. 
Groundwater encountered at 130.05 feet 
during drilling. 

HgrdlnQ uwnon .t.cooclcteMONITORING v~ DET An.. MW-64 P1..ATE 
Engineers and 
£nvironmental Services 

J08 HUU6ER 

06310,039.12 

Spartan Technology Inc. 
Albuquerque, New M~xico 

o.\Te 

12/90 
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FIGURE 2 

MW-65 CONSTRUCTION DIAGRAM 

... ~1 ,,,,, ..... ,_, 
.!'X 4 X e" Slab 

-

10 3/4" o.d. St eel Surface Cas1ng 

7 7/8" Hole 

Stat1c Water L eve I 

5% Bentonite Cement@ 13.0- 13.5 #/gal 

4" Sch. 40 F JT PVC Well Cas1ng 

1/4" X 112" T eflon Lined Siamese 
e Tubing Polyethylen 

QED P1 101 H Bladder Pump 

112" o.d Tell on L1ned Polyethylene 
Tubmg 

Stamless Ste el Packer Support Cable 

Change Mud 

1/8" O.d Nyio n Packer Inflation Line 

20- 4{) Sand 

12- 20 Sand 
QED PacKer 

lnfiat.on 80 
PVC 

PSI 

112" Teflon L ined Polyethylene Tub1:1g 

4" FJT Sch 
Screen w/0 

40 PVC Well 
.020" Slots 



METRIC 
Corporation 

SAMELE_LO_G 

Borehole Number MW::65_ Borehole Location __ N_t525277.92_ E3743_43.8Z ________ _ 

Property Owner City_ofAibuquerque 

Sample Logger PeteLti. Metzner, Metric_GO[p_oratio"-'---------- __ 

Driller Ho_dgers EnvironmentaLSe-tVjces,Jnc-~---

Drilling Medium Mud_Rotary 

Date of Completion I:12:9_6 Ground Elevation ____ 5_156.45___ _____ _ 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

0-5 5.0 Moderate yellowish brown (1 OYR 5/4 ), medium 
sorted, sub-rounded to rounded, very fine sand 
to medium sand. 

5- 15 10.0 Moderate yellowish brown (10YR 5/4), poorly 
sorted, sub-rounded to rounded, fine sand to 
very coarse sand. 

15- 30 15.0 Pale yellowish brown (1 OYR 6/2), poorly 
sorted, sub-rounded, medium sand to granule 
grav-el. 

30-50 20.0 Moderate yellowish brown ( 1 OYR 5/4 ), poorly 
sorted, sub-rounded, clayey very fine sand to 
granule gravel. 

50-70 2Q:O Moderate yellowish brown (10YR 5/4), poorly 
sorted, sub-rounded, fine sand to very coarse 
sancL 

70-85 15.Q Moderate yellowish brown (10YR 5/4), poorly 
sort-ed, sub-angular to sub-rounded, very fine 
sand to granul-e gravel. 



METRIC 
Corporation 

SAMeL.E._LO_G 
Continued 

Borehole Number MW-=:65_ Borehole Location ~-52521L92£3_I4343.8_7 ___ _ 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

85- 95 10.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-rounded, medium sand to granule 
gravel. 

9·5- 105 10.0 Moderate yellowish brown (1 OYR 5/4 ), poorly 
sorted, sub-rounded, clayey very fine sand to 
granule gravel. 

105- 115 10.0 Moderate yellowish brown (1 OYR 5/4) sandy 
clay. 

115-145 30.0 Pale yellowish brown (10YR 6/2), well sorted, 
sub-rounded, medium sand to coarse sand. 

145- 150 5.0 Moderate yellow~sh brown (10YR 5/4), poorly 
sorted, sub-rounded, medium sand to coarse 
sand. 

1'50- 1"55 5.0 Pale yellowish brown (10YR 6/2), well sorted, 
sub-rounded, medium sand to coarse sand. 

155- 160 5.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to granule grav.el with some clay. 

1'60- 16'5 5.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to .granule gravel. 

1£5- 175 10.0 Pale yellowish brown (10YR 6/2), medium 
sorted, sub-angular to sub-rounded, v-ery 
coarse sand to small pebble gravel. 



METRIC 
Corporation 

SAME.LE_LO~G 

Continued 

Borehole Number MW-:-65 Horehole Location N_152522I.9_2_E3_Z4343 . .81___ __ _ 

Depth Thickness 
(feet) {feet) Stratigraphic Description 

175-180 5.0 Pale yellowish brown (10YR 6/2) and ??N4??, 
well sorted, sub-angular to sub-rounded, small 
pebble gravel. 

180- 195 15.0 Moderate yellowish brown (10YR 5/4) clayey 
very fine sand and some white (N9) clay. 

195- 210 15.0 Pale yeHowish brown (10YR 6/2), poorly 
sorted, sub-rounded, fine sand to granule 
gravel. 

210-230 20.0 Pale yellowish brown (1 OYR 6/2), poorly 
sorted, sub-rounded to rounded, medium sand 
to small pebble gravel. 

230-240 10.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-rounded to rounded, very fine sand 
to granule gravel. 

240-245 5.0 Light brown (5YR 6/4) sandy day. 

245-260 15.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-rounded, fine sand to very coarse 
sand. 

260-270 10.0 Pale yellowish brown (1 OYR 6/2), medium 
sorted, sub-rounded, coarse sand to small 
pebble gravel. 

270-275 5.0 Pale yellowish brown (10YR 6/2), medium 
sorted, sub-rounded to rounded, medium sand 
to very coarse sand. 
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4 . . I 4 · x 4' x 6" Siab 

10 3/4" 0. d. Steel Surface Cas1ng 

7 7/8" Ho le 

5% Bento mteCement@ 13.0-13.5#;gal. 

1/4"x112' ·Teflon Lined S;amese 
ene Tubing Poly.ethyl 

-Static Water Level 

QED P11 {)1 H Bladder Pump 

4"Sch. 40 FJT PVC Well Cas1ng 

1/2" o.d Teflon Lmed Poiyetnylene 
Tub1ng 

Change Mud 

Stainies s Steel Packer Support Cable 
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---12-20 Sand 
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MW-€6 CONSTRUCTlON DIAGRAM 



METRIC 
Corporation 

SAME_LE LOG 

Borehole Number MW:-6€ Borehole Location NJ52"6389_.09 E375859.24__ __ _ 

Property Owner City of Albuquerque __ ------------------

Sample Logger Petec H. Metzner, Metric _Corporation ______ _ 

Drmer Rodgers Environmental Ser:vjces, Inc~-----------

Drilling Medium Mud_Rotary ________ _ 

Date of Completion 6-20::96 Ground Elevation 5J_03.03 _________________ _ 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

D-5 5.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to very coarse sand. 

5- 15 10.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to granule ·gravel. 

15- 20 5.0 Pale yellowish brown (10YR 6/2), medium 
sorted, sub-angular to rounded, medium sand 
to granule gravel. 

20-35 15.0 Pate yellowish brown (1DYR 6/2), poorly 
sorted, sub-angular, very fine sand to very 
coarse sand. 

35-40 5.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular, very fine sand to very 
-coarse sand with some day. 

40-45 5.0 Pale yellowish brQwn {10YR 6/2), poorly 
sort€0, sub-angular, very fine sand to very 
coarse sand. 



METRIC 
Corporation 

SAMP_LE_LO_G 
Continued 

Borehole Number MW__:_6JL Borehole Location _N1526_3_89L0_9_E3I58:5_9.24__ ______ _ 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

45-65 20.0 Pale yellowish brown (1 OYR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to granule gravel. 

65-75 10:0 Pale yellowish brown (10YR 6/2), medium 
sorted, sub-angular to sub-rounded, fine sand 
to very coarse sand. 

75-80 5.0 Pale yellowish brown (1 OYR 6/2), poorly 
sorted, sub-angular to sub-rounded, very fine 
sand to granule gravel with some clay. 

80-85 5.0 Pale yellowish brown (1 OYR 6/2), w~ll sorted, 
sub-angular to sub-rounded, granule gravel to 
small pebble gravel. 

85- 100 15.0 Pale yeBowish brown (10YR 6/2), poorly 
sorted, sub-angular, very fine sand to very 
coarse sand. 

100- 120 20.0 Light brownish gray {5YR 6/1 ), poorly sorted, 
angu~ar, medium sand to pebble gravel. 

120- 135 15.0 Light brownish gray {5YR '6/1 ), poorly sorted, 
angular to sub-angular, clayey very fine sand 
to small pebble gravel. 

13'5- 145 10.0 Light brownish gray~5YR 6/1 ), poorly sorted, 
angular, very fine sand to small pe~e gravel. 

145- 150 5.0 light brownish gray (5YR 6/1 ), poorly sorted, 
angular to sub-angular, medium sand to small. 
pebble gravel. 



METRIC 
Corporation 

SAME_LE_ LO_G 
Continued 

Borehole Number MW~:66_ Borehole Location Nt526389L0_9 E375859~2_4__ __ 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

150- 1'60 10.0 Light brownish gray (5YR 6/1 ), poorly sorted, 
angular, very fine sand to small pebble gravel. 

160-175 15.0 Light brownish gray (5YR 6/1 ), poorly sorted, 
sub-angular, very fine sand to granule gravel. 

175-200 25.0 Pinkish gray {5YR 8/1 ), angular to sub-
rounded, sandy clay and clayey very fine sand 
to granule gravel. 

200-205 5.0 Light brownish gray (5YR 6/1 ), angular to sub-
rounded, clayey very fine sand to granule 
gravel. 

2{)5- 215 10.0 Light brownish gray ('5YR 6/1 ), angular to sub-
rounded, medium sand to small pebble gravel. 



0' - ---- rG - ' .... 
' .. . . . .. rT'I ,...,.., 

~ T I 

:~ ~I ,.... 

5' / l/ 
/ 

I 

v/ 
I/ 
I 

:/ 
I 

l!~ 
I 

209' '? -- I 
I 

I :/ 223' '/I\ '] 
1\ f I 

/ I ,; I 
I 
I 

v I 

I 
v I 
/ I 
v 

~ l" 305' 
1\ 

I 
\ 

I I\ 
I 

1\' ' 1\ 
365' r 36T 
368' • ....... ;. . • 
370' ·~· • t.' 

1/ • = :::::= 

380' 

i~l 

. ~ 

390' 

t=IGURE 4 

1- . ,.... .. • 

v 
.. ~~ /U '-'-'-'/,' -

4' X 4' 

._:; I C : ~ 

x 6" Slab "T 

14" o.d. Steel Surface Cas.ng 

12 1/4 in. Hole 

8 5/8" o.d. x 0 . 188" Wall Steei 
ng Surface Cas1 

1/4" x 112" Te 
Polyethylene 

flon Lmed S1amese 
Tubmg 

- - -Static Water Level 

QED P1101H 

2% Bentonite 

5% Bentonite 

Bladder Pump 

Cement@ 14 0- 14.5#/gal. 

Cement@ 13 0 - 13. 5#/gal. 

112" o.d. Tefl on Lined Polyethylene 
Tubing 

118" o.d Nyl on Packer lnfiatiOn Line 

teel Packer Support Cable Sta1nless S 

Change Mu d 

7 7/8 in. Hoi e 

4" Sch. 40 F JT PVC Well Casmg 

20-40 San d 

OED Packe r Sta1nless 
lnflat1on 70 psi 

12-20 San d 
112" Teflon Lined Polyethylene Tubing 

40 PVC Well 4" FJT Sch . 
Screen w/ 0.020" Slots 

MW-67 CONSTRUCTION DIAGRAM 



METRIC 
Corporation 

SAMPLE_ LOG 

Borehole Number MW-:67_ Borehole Location _N1_52522:0~1LE3Z5352AL.L7 ___ _ 

Property Owner Spartan J echnology ,_lnw._ ________ _ 

Sample Logger -~eter_H._ Metzner,_Metric__Gorporatio""n_L_ __ _ 

Driller Rodgers_ EnvironmentaLSeNice_s_,Jnc..._.. __ _ 

Drilling Medium Mud_R-otary ______________________ _ 

Date of Completion 7-t5-=96 Ground Elevation _51fi92_.__ ________ _ 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

0- 5 5.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to small pebble gravel. 

5- 15 10.0 Pale yellowish brown ( 1.0YR 6/2), poorly 
sorted, sub-angular to sub-rounded, clayey 
very fine sand to granule ·gravel. 

15-40 25.0 Pa1e yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, clayey 
very fine sand to very coarse sand with some 
day .. 

40-55 15.0 Pale yellowish brown {1 OYR 6/2), poorly 
sorted, sub-angular to sub-rounded, clayey 
very fine sand to pebble gravel with some clay. 

55-60 5.0 Pate yellowish brown (10YR 6/2) sandy clay. 

60-80 20.0 Pale yellowish brown (10YR "6/2), poorly 
sorted, sub-angular to sub-rounded, clayey 
very fine sand to small pebble gravel. 



METRIC 
Corporation 

SAMaE_LO_G 
Continued 

Borehole Number M_W:if/_ Borehole Location N152522.D..._3_8_.E3I5_352A . .L.L7 __ _ 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

80- 105 25.0 Pale yellowish brown (10YR 6/2), medium 
sorted, sub-angular to sub-rounded, clayey 
very fine sand to coarse sand. 

105-110 5.0 Pale yellowish brown (1 OYR 6/2), medium 
sorted, sub-rounded, medium sand to very 
coarse sand. 

110- 140 30.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, clayey 
very fine sand to Qranule gravel and day. 

140- 145 5.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to very coarse sand. 

145- 170 25.0 Pale yellowish brown (1 OYR 6/2), poorly 
sorted, sub-angular, very fine sand to granule 
gravel and clay. 

170- 190 20.0 Pale yellowish brown (1 OYR 6/2), medium 
sorted, sub-angular, medium sand to very 
coarse sand. 

190- 200 10.0 Pale yellowish brown (10YR 6/2), medium 
sorted, angular to sub-angular, very coarse 
sand to small pebble gravel. 

200-210 1{):0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, ~ery fine 
sand to Qranule Qravel. 



METRIC 
Corporation 

SAMe.LE_LOG 
Continued 

Borehole Number MW-:-_67_ Borehole Location Nt525220.38_ E3I5352.47 _____ _ 

Depth Thickness 
{feet) (feet) Stratigraphic Description 

210-230 20.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, clayey 
very fine sand to granule gravel. 

230- 255 25.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, clayey 
very fine sand to granule gravel and clay. 

255-275 20.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular, fine sand to small pebble 
gravel. 

275- 310 35.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to small pebble gravel and clay. 

310- 320 10.0 Pinkish gray (5YR 8/1 ), poorly sorted, sub-
angular to sub-rounded, fine sand to granule 
gravel. 

320-330 10.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, medium 
sand to small pebble gravel. 

330-360 30.0 Pale yellowish brown (10 YR 6/2), medium 
sorted, sub-rounded to rounded, fine sand to 
coarse sand. 

,_ 

360-363 3:0 Pale yellowish brown (1DYR 6/2) clay.> 

363-390 27.0 Pale yellowish brown (10 YR o/2), medium 
sorted, sub-rounded to rounded, fine sand to 
coarse sand. 
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METRIC 
Corporation 

SAMeLELO_G 

Borehole Number MW_::6ll Borehole Location _ _NJ52621fLI1:E374503.81 ________ _ 

Property Owner Cjty __ otAibuquerque. ____ _ 

Sample Logger f>.eteLJ::L Metzner, Metric_Gorporation_______________ _ ___ _ 

Driller Rodgers_EnvironmentaLServices,.lnc~-------------- _____ _ 

Drilling Me<iium Mud.Rotary_ _ __ _ 

Date of Completion I:B-96_ Groun<i Elevation __ 5_165.53~-

Depth Thickness 
(feet) (feet) Stratigraphic Description 

0-5 5.0 Pate yellowish brown (1 OYR 6/2), poorly 
sortea, sub-angular to sub-rounded, fine sand 
to granule gravel. 

5- 15 10.0 Greenish gray (5G 6/1) clay. 

15-25 10.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular, very fine sand to coarse 
sand. 

25-35 10.0 PaJe yellowish brown (10YR 6/2), medium 
sorted, sub-angular to sub-rounded, very fine 
sand to coarse sand. 

35-40 5.0 Pale yellowish brown (HJYR 6/2), medium 
sorted, sub-angular to sub-rounded, fine sand 
to very coarse sand. 

40-70 30.0 Pale yellowish brown (10YR 6/2), medium 
sorted, sub-angular t{) sub-rounded, fine sand 
to coarse sand. 



METRIC 
Corporation 

SAM~LE LOG 
Continued 

Borehole Number MW-68 Borehole Location N15262t6.Zl_E3.7A503~81 _______ _ 

Depth Thickness 
(feet) {feet) Stratigraphic Description 

70- 85 15.0 Pale yellowish brown (10YR '6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to very coarse sand. 

85- 90 5.0 Pale yellowish brown (10YR 6/2), well sorted, 
sub-angular to sub-rounded, coarse sand to 
very coarse sand. 

90- 100 1{).0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, very fine 
sand to very coarse sand. 

1'00- 110 10.0 Pale yellowish brown (10YR 6/2), well sorted, 
sub-angular to sub-rounded, medium sand to 
coarse sand. 

110-125 15.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular, clayey very fine sand to 
granule gravel. 

125- 140 15.0 Pale yellowish brown (10YR '6/2) sandy clay. 

140- 150 10.0 Pale yellowish brown (1 OYR 6/2) clayey very 
fine·sand. 

1'50- 160 10.0 Pale yellowish brown (10YR 6/2) sandy clay. 

160- 170 1'0.0 Pale yellowish brown (10YRu/2) clayey v.ery 
·fine sand. 

170- 180 10.0 Pale yellowish brown (1{)YR 6/2), well sorted, 
sub-rounded, medium sand {o very.roarse 
sand. 



METRIC 
Corporation 

SAMPLE_LOG 
Continued 

Borehole Number MW::t38_ Borehole Location N_152t32t6.Zt_E374503.8j __________ _ 

Depth 
(feet) 

180- 194 

194- 210 

210- 220 

Thickness 
(feet) 

14.0 

1t3.0 

10.0 

Stratigraphic Description 

Pale yellowish brown (10YR 6/2), well sorted, 
sub-angular to sub-rounded, granule gravel to 
small pebble gravel. 

Pale yellowish brown (10YR 6/2) sandy clay. 

Pale yellowish brown (1 OYR 6/2) clayey very 
fine sand. 
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METRIC 
Corporation 

SAMPLE LOG 

Borehole Number _MW.=fi9_ Borehole Location N1526239.55 E374502.60 

Property Owner _ctt_y_oi_Aibuquerq~---------------

Sample Logger Peter H Metzner, Metric Corporation 

Driller Badgers Environmental Services, Joe. 

Drilling Medium MudRa.~~-------------------------------------

Date of Completion 7-23-96 Ground Elevation __ ___,5..t._1u..65.._4u.6~_,_ ______________ _ 

Depth 
(feet) 

0- 15 

15-20 

20-30 

30-40 

40-45 

45-55 

Thickness 
(feet) 

15.0 

5.0 

10.0 

10.0 

5.0 

10.0 

Stratigraphic Description 

Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to granule gravel. 

Pale yellowish brown (10YR 6/2) clayey very 
fine sand. 

Pale yellowish brown (1 OYR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to very -coarse sand 

Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-rounded, fine sand to very coarse 
sand. 

Pale yellowish brown (10YR 6/2), medium 
sorted, sub-rounded, fine sand to coarse sand. 

Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-rounded, very fine sand to coarse 
sand. 



METRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number MW-69 Borehole Location N1526239.55 E374502.60 

Depth Thickness 
(feet) {feet) Stratigraphic Description 

55- i30 5.0 Pale yellowish brown (1DYR 6/2), sub-rounded 
to rounded, medium sand to coarse sand. 

60-65 5.0 Pale yellowish brown (10YR 6/2}, poorly 
sorted, sub-angular to sub-rounded, very fine 
sand to coarse sand. 

65-70 5.0 Pale yellowish brown (10YR 6/2), medium 
sorted, sub-angular to sub-rounded, medium 
sand to very coarse sand. 

70-75 5.0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, medium 
sand to small pebble gravel. 

75-85 10.0 Pale yellowish brown (10YR ·6/2), poorly 
sorted, sub-angular to sub-rounded, very fine 
sand to very coarse sand. 

85- 105 20.0 Pale yellowish brown (1{)YR 6/2), poorly 
sorted, sub-angular to sub-rounded, very fine 
sand to very "Coarse sand. 

105- 140 35.0 Pale yellowish brown (10YR 6/2) sandy clay. 

140- 145 5.0 Pale yellowish brown (1 OYR 6/2), poorly 
sorted, sub-angular, fine sand to very coarse 
sand. 

145- 155 1.Q.O Pale yellowish brown (1 OYR 6/2) sandy day 
and clay. 



METRIC 
Corporation 

SAM~LE LOG 
Continued 

Borehole Number MW.:-6_9_ Borehole Location N1526239.55 __ E374502.60 _______ _ 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

155- 165 10.0 Pale yellowish brown (10YR 6/2), medium 
sorted, sub-angular to sub-rounded, coarse 
sand to very coarse sand. 

165- 170 5.0 Pale yellowish brown (1 OYR 13/2), medium 
sorted, sub-angular to sub-rounded, medium 
sand to very coarse sand. 

170- 185 15.0 Pale yellowish brown (1 OYR 6/2), medium 
sorted, angular to sub-angular, very coarse 
sand to small pebble gravel. 

185- 190 5.0 Pale yellowish brown (10YR 6/2), well sorted, 
angular to sub-angular, granule gravel to small 
pebble gravel. 

190- 200 10.0 Pale yellowish brown (10YR 6/2), poorly 
so-rted, angular to sub-angular, clayey very fine 
sand to small pebble gravel. 

200- 21.0 1().0 Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to coarse -sand with some clay. 

210- 220 10.0 Pale yellowish brown (10YR 6/2) sandy clay. 

220-235 15.0 Pinkish gray (SYR 8/1) sandy clay with small 
pebble gravel. 

235-250 15.0 Pinkish gray {5YR 8/1) sandy clay. 



METRIC 
Corporation 

SAMP_LE_LOG 
Continued 

Borehole Number MW-69_ Borehole Location N1526239.55_ E374502.60 _______ _ 

Depth 
(feet) 

250-270 

270- 278 

Thickness 
(feet) 

20.0 

8.0 

Stratigraphic Description 

Pale yellowish brown ( 1 OYR 6/2), poorly 
sorted, sub-angular to sub-rounded, medium 
sand to coarse sand. 

Pale yellowish brown (10YR 6/2), poorly 
sorted, sub-angular to sub-rounded, slightly 
clayey, medium sand to coarse sand. 
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METRIC 
Corporation 

SAMPLE LOG 

Borehole Number MW-70 Borehole Location On site, wesL 

Property Owner 

Sample Logger 

Driller 

Spartan Technology, Inc. 

Cindie Salisbury and Peter Metzner, METRIC Corporation 

Rodgers Environmental Services, Inc. 

Drilling Medium Hollow stem auger _________ _ 

Date of Completion February 18, 1998 Ground Elevation 5043.0 ft 

Depth 
(feet) 

0-5 

5- 10 

10- 15 

15- 35 

35-45 

45- 5·5 

55- "60 

·6{)- 70 

Thickness 
(feet) 

5.0 

5.0 

5.0 

20.0 

10.0 

10.0 

5.{) 

10.0 

Stratigraphic Description 

Grayish orange (10YR 7/4), well sorted silt. 

Grayish orange (10YR 7/4), well sorted, sub­
angular to sub-rounded, very fine sand to fine 
sand. 

Grayish orange (10YR 7/4), medium sorted, sub­
angular to sub-rounded, very fine sand to medium 
sand. 

Grayish orange (10YR 7/4), well sorted, sub­
angular to sub-rounded, fine sand to medium 
sand. 

Grayish orange (10YR 7/4), medium sorted, sub­
angular to sub-rounded, very fine sand to medium 
sand. 

Moderate yellowish brown (1DYR 5/4), poorly 
sorted, sub-angular to sub-rounded, medium 
sand to fine sand with some very coarse sand to 
pebble gravel. 

Moderate yellowish brown (10YR 5/4), poorly 
sorted, sub-angular to sub-rounded, medium 
sand to fine sand with some small pebble gravel 
to-cobble. 

Moderate yellowish brown (10YR 5/4), poorly 
sorted, sub-angular to sub-rounded, medium 
sand to very fine sand with some small pebble 
grav.el to cobble. 



METRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number MW-:7D Borehole Location On site, west 

Depth 
(feet) 

70- 116 

116- 122 

122- 124 

124- 128 

128- 138 

138- 143 

Thickness 
(feet) 

46.0 

6.0 

2.0 

4.0 

10.0 

5.0 

Stratigraphic Description 

Moderate yellowish brown (1 OYR 5/4 ), well 
sorted, sub-angular to "SUb-rounded, medium 
sand to fine sand. 

Moderate yellowish brown (10YR 5/4), medium 
sorted, sub-angular to sub-rounded, medium 
sand to fine sand with clay layers. 

Clay. 

Moderate yellowish brown (10YR 5/4), medium 
sorted, sub-angular to sub-rounded, medium 
sand to fine sand with clay lay.ers. 

Moderate yellowish brown {1 OYR 5/4 ), well 
sorted, sub-angular to sub-rounded, medium 
sand to fine sand. 

Moderate yellowish brown (1 OYR 5/4 ), well 
sorted, sub-angular to sub-rounded, silty sand. 
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METRIC 
Corporation 

SAMPLE LOG 

Borehole Number MW:-:Lt Borehole Location Bryan_Avenue_ 

Property Owner Spartan Technology, Inc._________ _ _ __ _ __ _ 

Sample Logger PeterMetzner/Cindie Salisbury, METRIC Corporation 

Driller Rodgers Environmental, Inc. ______________________ _ 

Drilling Medium Mud_'RDtary _ _____ _ ______ _ 

Date of Compl·etion October 28, 1 998_ Ground Elevation _ 5134.59_ 

Depth 
(feet) 

0- 10 

10- 15 

15-25 

25-30 

30-40 

40-45 

45-50 

50-55 

55 -'60 

Thickness 
(feet) 

10 

5 

10 

5 

10 

5 

5 

5 

5 

Stratigraphic Description 

Grayish orange (10YR 7/4), poorly sort.ed, sub­
angular to sub-rounded, fine to very coarse sand. 

Grayish orange ( 1 OYR 7/4 ), poorly sorted, sub­
angular to sub-rounded, slightly clayey fine to 
very coarse sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to sub-round.ed, fine sand to granule 
gravel. 

Grayish orange {10YR 7/4), poorly sorted, sub­
rounded, fine sand to granule gravel. 

Grayish orange ( 1.0YR 7/4 ), poorly sort.ed, sub­
angular to sub-rounded, very fine sand to granule 
gravel. 

Grayish orange (1 OYR 7/4 ), poorly sort-ed, sub­
angular to sub-rounded, very fine to very coarse 
sand. 

Grayish orange ( 1 OYR 7/4 ), medium sorted, sub­
angular to sub-rounded, -clayey very fine to 
medium sand. 

Grayish orange (10YR 7/4), medium sorted, sub­
angular to sub-rounded, fine to coarse sand. 

Grayish orange (10YR 7/4), poorly sort.ed, sub­
angular to sub-rounded, clayey very fine to fine 
sand, with some very ooarse sand. 



METRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number MW-71 Borehole Location Bryan Avenue_ 

Depth 
(feet) 

60-65 

65- 7-Q 

70-75 

75-80 

80-95 

9'5- 100 

100-11{) 

110-115 

115- 120 

120- 125 

Thickness 
(feet) 

5 

5 

5 

5 

15 

5 

10 

Stratigraphic Description 

Grayish orange (10YR 7/4), medium sorted, sub­
angular to sub-rounded, very fine to very coarse 
sand. 

Grayish orange (1 OYR 7/4 ), medium sorted, sub­
angular to sub-rounded, very fine to medium sand 
with clumps of light brown (5YR 6/4) c1ay. 

Light brown (5YR 6/4) clay with some grayish 
orange (1 OYR 7/4 ), sub-angular to sub-rounded, 
fine to very fine sand. 

Grayish orange (10YR 7/4), poor~y sorted, sub­
angular to sub-rounded, very fine to very coarse 
sand with some granule to small pebble gravel. 

Grayish orange (10YR 7/4) clay with some very 
fine to fine sand. 

Grayish orange (1'0YR 7/4), poorly sorted, sub­
angular to sub-rounded, dayey very fine to 
coarse sand. 

Grayish orange (10YR 7/4) clay with fine to 
coarse sand. 

5 Grayish orange (1DYR 7/4), poorly sorted, sub-angular to sub­
rounded, clayey very fine sand to small pebble gravel. 

5 Grayish orange (10YR 7/4), poorly sorted, sub-angular to sub­
rounded, clayey very fine sand with some granule to small pe-bble 
gravel. 

5 Grayish orange (10YR 7/4), poorly sorted, sub-angular to sub­
-rounded, clay-ey very fine 1'and to granule gravel. 



METRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number MW::?_t Borehole Location Bryan Avenue __ 

Depth 
(feet) 

125- 130 

130- 135 

135- 145 

145- 155 

155- 180 

180- 195 

195 - 200 

200-245 

245-270 

Thickness 
(feet) 

5 

5 

10 

10 

25 

15 

5 

45 

25 

Stratigraphic Description 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to sub-rounded, medium sand to granule 
gravel. 

Grayish orange (1 OYR 7/4 ), poorly sorted, sub­
angular to sub-rounded, fine sand to small pebble 
gravel. 

Grayish orange (1 OYR 7/4 ), poorly sorted, sub­
angular to sub-rounded, very fine sand to small 
pebble gravel. 

Light brownish gray {'5YR 6/1 ), poorly sorted, sub­
rounded, very fine sand to small pebble gravel. 

Grayish orange (10YR 7/4 ), poorly sorted, sub­
angular to sub-rounded, very fine sand to small 
pebble gravel with some clay. 

Grayish orange (10YR 7/4 ), poorly sorted, sub­
angular to sub-rounded, v.ery fine sand to small 
pebble gravel. 

Grayish orange (10YR 7/4), medium sorted, sub­
angular to sub-rounded, very fine to medium 
sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to sub-rounded, very fine to coarse sand 
with some granule gravel. 

Grayish orange (1DYR 7/4), poorly sorted, sub­
rounded, clay.ey very fine to ·medium sand with 
some granule grav.el. 



METRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number MW-71 Borehole Location Bryan Avenue __ 

Depth 
(feet) 

270-275 

275- 287 

287- 291 

291 - 295 

295- 300 

300- 308 

308- 314 

314-319 

319- 327 

327- 330 

Thickness 
(feet) 

5 

1-2 

4 

4 

8 

6 

5 

8 

3 

Stratigraphic Description 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to sub-rounded, very fine to coarse sand 
with some granuie gravel. 

Light brownish gray (5YR 6/1 ), poorly sorted, sub­
angular to sub-rounded, medium sand to small 
pebble gravel with some clay. 

-Grayish orange (1 OYR 7/4 ), poorly s-orted, sub­
angular to sub-rounded, clayey medium sand to 
small pebble gravel. 

Light brownish gray -(5YR 6/1 ), poorly sorted, sub­
angular to sub-rounded, fine sand to granule 
gravel. 

Light brownish gray (SYR 6/1 ), medium sorted, 
sub-angular to sub-rounded, medium to very 
coarse sand. 

Grayish orange (10YR 7/4), poorly s-orted, 'Sub­
angular to sub-rounded, s1ightly clayey medium to 
-coarse sand. 

Light brownish gray {5YR 6/1 ), poorly sort.ed, sub-
rounded to sub-angular, medium sand to granule 
gravel. 

Light brownish gray (5YR 6/1 ), poorly sorted, sub-
angular to sub-rounded, medium sand to granule 
gravel with some very pale orange (1 OYR 8/2) 
clay. 

Very pale orange {10YR 8/2) sandy clay. 

Very pale orange {10YR 8/2) clay af.temating with 
fine to very fine sand. 



M·ETRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number MW-71 Borehole Location Bryan Avenue. 

Depth 
{feet) 

330- 334 

334- 335 

335- 340 

340-342 

342- 343 

343- 345 

345- 350 

350-355 

355- 356 

Thickness 
(feet) 

4 

1 

5 

2 

1 

2 

5 

5 

1 

Stratigraphic Description 

Grayish orange (10YR 7/4) clay alternating with 
very ·fine to coarse sand. 

Very pale orange (10YR 8/2) clay. 

Grayish orange (1DYR 7/4), poorly sorted, sub­
angular to sub-rounded, clayey very fine to 
coarse sand. 

Grayish orange (10YR 7/4) fine silty sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to sub-rounded, clayey very fine to very 
coarse sand. 

Pale reddish brown (1 OR 5/4) clay. 

Grayish orange ( 1 OYR 7/4 ), poorly sorted, sub­
angu4ar to sub-rounded, very fine to medium 
sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to sub-rounded, very fine to very coarse 
sand. 

'Grayish orange (1 OYR 7/4 ), poorly sorted, 
angular to sub-rounded, very fine to very coarse 
san<:! with light brown {5YR 6/4) clay. 
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METRIC 
Corporation 

SAMF?LE LOG 

Borehole Number MW-:: 72 Borehole Location On-site W-est Side 

Property Owner 

Sample Logger 

Driller 

Sparton Technology ,_1 nc. __ .. ____ ___ _ __ 

Cindie Salisbury/f:leter_ Metzner, METRIC Corporation 

Rodgers & Co.,Jnc. ________ . ______ . ___ .--·· 

Drilling Medium Hollow Stem AugeL _____ ·--·- __ . _ 

Date of Completion Marcb.5, 1999 Ground Elevation ____ 5,053 feeL 

Depth 
(feet) 

0-5 

5- 15 

15-45 

45-50 

50-55 

5·5- 60 

60-65 

'65- 70 

70-75 

75- 77.5 

Thickness 
(feet) 

5.0 

10.0 

30.0 

5.0 

5.0 

5.0 

5:0 

5.0 

5:0 

2.5 

Stratigraphic Description 

Grayish orange (10YR 7/4), medium sorted, 
subangular to subrounded, v.ery fine to medium 
sand. 

Grayish orange (10YR 7/4), poorly sorted, 
subangular to subrounded, very fine to medium sand 
with silt layers. 

Grayish orange {10YR 7/4), well sorted, subangular 
to rounded fine to medium sand. 

Grayish orange (10YR 7/4), sandy clay with mottles. 

Grayish orange (1.0YR 7/4 ), well sorted, subangular 
to subrounded, fine to medium sand. 

Grayish orange (10YR 7/4), medium sorted, 
subangu1ar to subrounded, clayey very fine to 
medium sand. 

Grayish orange (10YR 7/4), well sorted, subangular 
to subrounded, fine to medium sand. 

YeHowish gray (5Y 8/1 ), poorly sooed, subangular to 
subrounded, fine sand to pebble gravel. 

No recov,ery. 

Very .pale orange (10YR 8/1 ), day-ey silt. 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number MW-72 Borehole Location On-site West Side 

Depth 
(feet) 

77.5- 85.5* 

85.5- 85.6* 

85.6- 102* 

102- 102.3* 

102.3- 106* 

106- 106.2* 

106.2- 109* 

109 - 1{)9.5* 

1{)9.5- 11{)* 

Thickness 
(feet) Stratigraphic Description 

8.0 Sand. 

0.1 Firm sand. 

16.4 Sand. 

0.3 Firm sand. 

3.7 Sand. 

0.2 Firm sand. 

2.8 Sand. 

0.5 Clay. 

0.5 Cemented sandy clay. 

* No cuttings were recovered after 77.5 feet. Log is based on observations on position 
of hexrod cross hair. 
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METRIC 
Corporation 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

Date of Completion 

Depth 
{feet) 

0-5 

5- 10 

10-20 

20-25 

25-40 

40-55 

55- '60 

-60- 75 

SAMPLE LOG 

MW-73 Borehole Location On-Site 

S.parton Technology, Inc.__ _ _________________ _ 

Peter H. Metzner/Cindie Salisbury, METRIC Corporation 

'Rodgers Environmental Services, Inc. 

Hollow Stem Auger ______________________ .. _ . 

March 2,_1999 Ground Elevation . 5042.5_ -- --

Thickness 
(feet) 

5.0 

5.0 

10.0 

5.0 

15;0 

15.0 

15.0 

Stratigraphic Description 

Moderate yellowish brown (10YR 5/4), well 
sorted, sub-angular to sub-rounded, fine to 
medium sand. 

Grayish orange (10YR 7/4), medium sorted, 
sub-rounded, silty to fine sand. 

Grayish orange (1DYR 7/4), medium sorted, 
sub-rounded, very fine to medium sand. 

Moderate yellowish brown (1DYR 5/4), medium 
sorted, sub-angular to sub-rounded, fine to 
medium sand with some -coarse sand. 

Moderate yellowish brown (10YR 5/4), medium 
sorted, sub-angular to sub-rounded, v.er fine to 
medium sand. 
Moderate yellowish brown (10YR 5/4 ), poorly 
sorted, sub-angular to sub-rounded, fine to 
very coarse sand with some small pebble 
gravel. 

Moderate yellowish brown (10YR '5/4), meciium 
sorted, sub-angular to sub-rounded, fine to 
coarse sand. 

Moderate yellowish brown (10YR 5/4), poorly 
sorted, sub-angular to sub-rounded, fine to 
medium sand with pebble gravel. 



METRIC 
Corporativn 

Borehole Number 

Depth 
{feet) 

75-83 

83*- 104* 

SAMPLE LOG 
(Continued) 

MW~7_3 Boreho~e Location On~Site _____________ _ 

Thickness 
(feet) 

8.0 

21.0 

Stratigraphic Description 

Sand with some clay layers. 

Sand. 

* Logged by watching position of hex rod cross bar. 
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08-1 COMPLET~ON DIAGRAf\1 

4'x4'x4" Concrete Slab 

Pr.esent Ground Level 
Original Ground Level 

4" FJT Sch. 40 PVC Well Casing 

5% Bentonite Cement 

6 3/4" Hole 

20-40 Sand 

Static Water Level 

10-20 Sand 

4" FJT Sch. 40 PVC Well 

Screen w/ 0,020 slots 



METRIC 
c~xporation 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

SAMPLE LOG 

08-1 Borehole Location Benton Street 

Spartan Technology, Inc. ______________ _ 

Peter Metzner and Cindie Salisbury,_MEIHIC Corporation 

Rodgers Environmental Services___ _ _____ _ 

Mud Rotary ___________________________ _ 

Date of Completion August 12, 1998 ________ Ground Elevation 5166.6 ft 

Depth 
(-feet) 

0- 15 

15-45 

45-60 

BO -75 

75-80 

80- 11{) 

no- 120 

120- 130 

130- 140 

Thickness 
(feet) 

15.0 
' 

30.0 

15.0 

15.0 

5.0 

30.0 

10.0 

10.0 

10.0 

Stratigraphic Description 

Grayish orange (1{)YR 7/4), well sorted, rounded to 
sub-angular, fine sand with some day. 

Grayish orange (10YR 7/4), well sorted, rounded to 
sub-angular, fine to -coarse sand. 

Grayish oran.g.e (10YR 7/4), medium sort.ed, r-ounded 
to sub-angular, clayey fine to coarse sand. 

Grayish orange (10YR 7/4), medium sorted, rounded 
to sub-angular, fine to medium sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
rounded to sub-angular, medium to v.ery coarse 
sand. 

Gray1sh orange (1 OYR 7/4 ), poorly sorted, rounded 
to sub-angular, c-layey very fine to coarse sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
rounded to sub-angular, dayey very fine sand to 
granule gravel. 

Grayish orange (10YR 7/4), well sorted, rounded to 
sub-angular, medium sand to coarse sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
rounded to sub-angular, fine to very coarse sand. 
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CONSTRUCTION DLA.GRAM 
CONTAiNMENT WELL CW-1 

SPARTON TECHNOLOGY. INC. 

-

Present Ground Level 
Original Ground level 

Baker =3PS810WBEO-H 4 Pitless 
Adapter w/ Ventilated Cap 

4" Galvamzed Pipe 

5<;·<. Bentonite Cement 

12 1/4" Hole 

8 5/8" x .322" o.d. Stamless 
Steel Well Casmg 

#6-3C Submersible Cable 'N: ground 

Static Water Level 

10-20 Sand 

3
/." Polyethylene Sounding Tube 

4" Bronze Check Valve 

Goulds 6 CHC 6" 4-stage Pump w: 
25hp 460V 3-phase r .. 1otor 

8 5/8" x .322" o.d. Stamless 
Steel '.Yell Screen w· 0.020 slots 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number GW=-1 Borehole location Benton Street_ ___ _ 

Property Owner Sparton_lechnology, Inc. __________________ _ 

Sample Logger Peter H. Metzner,_METRIC_Corporation ________ _ 

Driller Rodgers Environmental Services,_! nc. ________ _ 

Drilling Medium Mud rotary ____________ _ 

Date of Completion September 1,_1.99_8__ ___ Ground Elevation 5164.4_JL .. 

Depth 
{feet) 

0-6 

6- 13 

13- 17 

17-20 

20-30 

30-33 

33-55 

'55- 70 

70-85 

Thickness 
(feet) 

6.0 

7.0 

4.0 

3.0 

10.0 

3.0 

22.0 

15.0 

15:0 

Stratigraphic Description 

Grayish orange (10YR 7/4), well sorted, sub­
angular to sub-rounded, coarse to very coarse 
sand with some small clay clumps. 

Moderate orange pink (5 yr 8/4 ), poorly sorted, 
sub-angular to sub-rounded, very fine to coarse 
sand. 

Moderate orange pink {5YR 8/4) clayey very fine 
to fine sand. 

Grayish orange (10YR 7/4), .poorly sorted, sub­
angular to sub-rounded, very fine to coarse sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to sub-rounded, very fine to very coarse 
sand. 

Moderate grayish orange {5YR 8/4) to very pale 
orange (1 OYR 8/2) day. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to sub-rounded, clayey very fine to 
coarse sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to sub-rounded, clayey very fine to 
<:oarse sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angu1arto munded, medium to very coarse sand. 



METRIC 
Corporation 

SAMPLE LOG Continued 

Borehole Number CW-J Borehole Location Benton_Street~- -----~ _ 

Depth 
(feet) 

85- 110 

110-115 

115- 140 

140-155 

155- 160 

1£0- 165 

165- 168 

H38- 175 

175- 185 

185-190 

190-203 

Thickness 
(feet) 

25.0 

5.0 

25.0 

15.0 

5.0 

5.0 

3.0 

7.0 

10.0 

5.0 

13.0 

Stratigraphic Description 

Grayish orange (10YR 7/4), well sorted, sub-angular 
to sub-rounded, coarse to very coarse sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to sub-rounded, very fine to very coarse 
sand. 

Grayish orange (10YR 7/4), medium sorted, sub­
angular to rounded, clayey very fine to medium sand. 

Grayish orange (10YR 7/4), well sorted, sub-angular 
to rounded, medium to coarse sand. 

Grayish orange (10YR 7/4) sandy clay. 

Gray ish orange ( 1 OYR 7/4 ), well sorted, sub-angular 
to rounded, medium to-coarse sand. 

Grayish orange (10YR 7/4) too moderate orange 
pink {5YR 8/4) clayey medium to coarse sand. 

Grayish orange (10YR 7/4 ), poorly sorted, sub­
angular to rounded, medium to coarse sand with 
pebble gravel and clay. 

Pale yellowish brown (10YR 6/4 ), poorly sorted, sub­
angular to sub-rounded, ·coarse sand to pebble 
gravel and grayish orange {5YR 8/4) day. 

Moderate orange pink (5YR 8/4) clayey fine sand -to 
granu~e gravel. 

Sandy clay, ranging in -color from moderate orange 
pink {5YR 8/4) to grayish crange ( 1 OYR 7/4) with 
.granul-e -to pebble ·gravel. 



METRIC 
Corporation 

SAMPLE LOG Continued 

Borehole Number CW-J Borehole Location Benton_StreeL ____________ _ 

Depth 
(feet) 

2.03- 215 

215-225 

225- 247 

247- 255 

255-265 

265-280 

280-300 

300- 310 

310- 345 

345- 371 

Thickness 
(feet) 

12.0 

1.0.0 

22.0 

8.0 

10.0 

15.0 

20.0 

1{).0 

35 

26:0 

Stratigraphic Description 

Pale yellowish brown (1.QYR 6/2), poorly sorted, sub­
angular to rounded, clayey very fine sand to granule 
gravel. 

Pale yellowish brown (10YR 6/2), poorly sorted, sub­
angular to sub-rounded, fine to coarse sand with 
reddish yeHow (5YR 6/8). 

Pale yellowish brown (1 OYR 6/2), poorly sorted, sub­
angular to sub-rounded, fine to very coarse sand. 

Pale yellowish brown (1 OYR 6/2), poorly sorted, sub­
angular to sub-rounded, fine to very coarse sand with 
clumps of grayish orange (10YR 7/4) sandy clay. 

Pale yellowish brown (10YR 6/2), poorly sorted, sub­
angular to rounded, clayey very fine to -coarse "Sand 
with some grayish orange (10YR 7/4) sandy clay. 

Pale yellowish brown (10YR 6/2), poorly sorted, sub­
angular to rounded, clayey fine to very coarse sand 
with light brown (5YR 6/4) clay. 

Pale yellowish brown (10YR 6/2), poorly sorted, sub­
angular t'O sub-rounded, dayey very fine to -coar-se 
sand. 

Pale yellowish brown {10YR 6/2), well sorted, sub­
angular to sub-rounded, medium to coarse sand. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to rounded, very fine to -coarse sand. 

Pale yellowish brown (10YR 6/2), medium sorted, 
sub-angular to sub-rounded, clayey mecHum to very 
coarse sand. 



METRIC 
Corporatton 

Borehole Number 

Depth 
(feet) 

371 - 372 

SAMI?_LE LOG Continued 

CW.:J Borehole Location Benton Street_____ ___ __ __ _ ____ _ 

Thickness 
(feet) 

1.0 

Stratigraphic Description 

Clay, ranging in color from pale reddish brown (10R 
5/4) to grayish orange (10YR 7/4). 



METRIC 
Corporation 

Borehole Number 

Depth 
(feet) 

140- 160 

1'60- 170 

170-175 

175- 185 

185- 190 

190- 195 

195-220 

220-255 

255-265 

265-310 

31D-315 

315- 335 

SAMPLE LOG Continued 

08-1 Borehole location Benton Street . 

Thickness 
(feet) 

20.0 

10.0 

5.0 

10.0 

5.0 

5.0 

25.0 

35.0 

10.0 

45.0 

·5.o 

20.0 

Stratigraphic Description 

Moderate orange pink {5YR 8/4) clay. 

Grayish orange (1 OYR 7/4 ), .poorly sorted, rounded 
to sub-angular, fine to very coarse sand. 

Moderate orange pink (5YR 8/4) day with some 
granule grav.el. 

light gray (N7), well sorted, angular to sub-angular 
small pebble gravel. 

light gray (N7), poorly sorted, angular .to sub­
angular, coarse sand to pebble gravel. 

Yellowish gray (5Y 8/1 ), poorly sorted, sub-rounded 
to sub-angular, clayey very fine sand to pebble 
gravel. 

Yellowish gray {5Y 8/1 ), sandy clay with pebble 
gravel. 

Grayish orange (10YR 7/4), poorly sorted, sub­
rounded to sub-angular, clayey v.ery fine to very 
coarse sand. 

Grayish orange (10YR 7/4), medium sorted, rounded 
to sub-angular, clayey fine to coarse sand with 
yellowish gray (5Y 8/1) clay. 

Grayish orange (10YR 7/4), medium sorted, rounded 
to sub-angular, medium to very coarse sand, with 
yellowish gray{5Y 8/1) clay. 

Very pal€ orange (1DYR 8/2), sandy clay. 

Grayish orange (10YR 7/4), medium sorted, sub­
rounded to sub-angular, ..clayey fine to -coarse sand. 



METRIC 
Corporation 

SAMELE LOG Continued 

Borehole Number 08_-:.l Borehole Location Benton _Street _________ _ 

Depth Thickness 
(feet) (feet) Stratigraphic Description 

335-340 5.0 Very pale orange (10YR 8/2), sandy clay. 

340- 343 3.0 Grayish orange (10YR 7/4), medium sorted, rounded 
to sub-angular, clayey fine to coarse sand. 

343- 344 1.0 Grayish orange (10YR 7/4), sandy clay. 

344-349 5.0 Grayish orange (10YR 7/4), medium sorted, rounded 
to sub-angular, clayey fine sand to coarse sand with 
layers of very pale orange (1DYR 8/2) clay. 

349-355 6.0 Grayish orange (10YR 7/4), medium sorted, rounded 
to sub-angular, clayey fine to coarse sand. 

355- 3'60 5.0 Grayish orange (10YR 7/4), well sorted, rounded to 
sub-angular, fine to coar-se sand. 

360- 376 16.0 Grayish orange ( 1 OYR 7/4 ), well sorted, rounded to 
sub-angular, fine sand to coarse sand. 

376-377 1.0 Very pale orange (10YR 8/2), sandy day. 
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METRIC 
Corporation 

Borehole Number 

Property Owner 

Sample Logger 

Driller 

Drilling Medium 

Date of Completion 

Depth 
(feet) 

0-5 

5- 10 

10- 15 

15- 2.0 

20-25 

25-40 

40-55 

55- '60 

£0-80 

SAMPLE LOG 

08:2 Borehole Location Chantilly Road _______________ _ 

Sparton.Technology,_lnc. ____________________________ _ 

Cindie_ S alisbu ry_and_peter_Metzner, METRIC_ Corporation 

Rodgers_ Env.ironmentaLServices, Inc. ___________ _ 

Mud rotary__ _ _____________ _ 

_ July2l,_1998 ____ Ground Elevation 5165.26 ft _ 

Thickness 
(feet) Stratigraphic Description 

5 Grayish orange (10YR 7/4), poorly sorted, sub-angular 
to sub-rounded, fine to very fine sand with -Clay and 
some granule gravel. 

5 Grayish orange (10YR 7/4), poorly sorted, sub-angular 
to sub-rounded, very fine sand to granule gravel. 

5 Grayish Qrange (10YR 7/4), poorly sorted, sub-angu1ar 
to sub-rounded, very fine sand to granule gravel. 

5 Grayish orange (1DYR 7/4), poorly sort.ed, sub-angular 
to sub-rounded, clayey very fine to medium sand with 
some granule gravel. 

5 Grayish orange (10YR 7/4), poorly sorted, sub-angular 
to sub-round.ed, clayey v.ery fine to coarse sand with 
some granule gravel. 

15 Grayish orange (10YR 7/4), poorly sorted, sub-angular 
to sub-rounded, very fine to very coarse sand with some 
granule gravel. 

15 Grayish orange (10YR 7/4), poorly sort-ed, sub-angular 
to sub-rounded, very fine sand to granule gravel. 

5 Grayish orange ( 1 OYR 7/4 ), poorly sorted, sub-angular 
to sub-rounded, very fine to medium sand with some 
pebble gravel. 

5 Grayish orange (10YR 7/4), poorly sorted, sub-angular 
to sub-r-ounded, very fine to -coarse sand. 



METRIC 
Corporation 

SAMPLE LOG Continued 

Borehole Number 08-2 Borehole Location Chantilly_Road ____________________ _ 

Depth 
(feet) 

80- 100 

100- 110 

110-114 

114- 120 

120- 130 

130- 138 

138- 139 

139- 143 

143- 150 

150- 163 

Thickness 
(feet) 

20 

5 

4 

6 

10 

3 

1 

4 

7 

8 

Stratigraphic Description 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to munded, clayey very fine to very coarse 
sand with some small pebble gravel. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to rounded, v.ery fine sand to coarse sand 
with some clay clumps. 

Grayish orange (10YR 7/4 ), poorly sorted, sub­
angular to sub-rounded, very fine sand to granule 
gravel with some clay. 

Pale yellowish brown (10YR 6/2), clay with sub­
angular to sub-rounded granule to small pebble 
gravel. 

Grayish orange (10YR 7/4), medium sorted, sub­
angular to rounded, very fine sand to medium sand 
with clay. 

Grayish orange (1 OYR 714 ), poorly sorted, sub­
angular to rounded, fine to very coarse sand. 

Grayish orange (10YR 7/4) clay. 

Grayish orange (1DYR 7/4), poorly sorted, sub­
angular to rounded, fine sand to very coarse sand 
with some clay clumps. 

Grayish orange (10YR 7/4) sandy clay with sub­
angular to angular small pebble gravel. 

Grayish orange (10YR 7/4), poorly sorted, sub­
angular to rounded, fine to coarse sand with clay 
ranging in color from moderate yellowish brown 
(1-QYR 5/4) to pale reddish brown (10R 5/4). 



METRIC 
Corporation 

SAMPLE LO_G_Continued 

Borehole Number 08-2 Borehole Location Chaotilly __ Road ________ _ 

Depth 
(feet) 

163- 1-65 

1£5- 167 

167- 169 

169-175 

175- 180 

18D- 190 

190- 200 

200-220 

22D- 243 

243-260 

Thickness 
(feet) 

2 

2 

2 

6 

5 

10 

10 

10 

23 

17 

Stratigraphic Description 

Grayish orange (10Y-R 7/4), well sorted, sub-angular 
to rounded, fine to medium sand. 

Grayish orange (10YR 7/4), medium sorted, sub­
angular to rounded~ medium to very coarse sand. 

Clay ranging in color from grayish orange (10YR 7/4) 
to pale reddish brown (1DR 5/4 ). 

Multi-colored, poorly sorted, angular to sub-angular 
coarse sand to small pebble gravel ranging in color 
from dusky yellow (5Y 6/4) to grayish green {5G 5/2), 
from pale red (5R 6/2) to pale red purple (5RP 6/2) 
and from light gray (N7) to medium dark gray (N4 ). 

Multi-colored, well sorted, angular to sub-angular 
small pebble gravel to small cobbles ranging in color 
from dusky yellow {5Y 6/4) to grayish gr.een (5G 5/2), 
from pale red (5R 6/2) to pale red purple {5RP 6/2) 
and from light (N7) to medium dark gray (N4 ). 

light brownish gray (5YR 6/1 ), poorly sorted, sub­
angular to sub-rounded, fine to very coarse sand with 
multi-colored granule to small pebble gravel. 

No sample retrieved. Coarse sand and gravel. 

No sample retrieved. Sand. 

Light brownish gray (5YR '6/1 ), poorly sorted, sub­
angular to rounded, very fine sand to granule gravel. 

Light brownish gray (SYR 6/1 ), poorly sorted, sub­
angular{o round, fin.e and very ..coarse sand with 
clay. 



METRIC 
Corporation 

SAMPLE LOG_Continued 

Borehole Number 08-2 Bor.ehole Location _Chantilly_ Road _______________________________ _ 

Depth Thickness 
{feet) (feet) S tratig rap h ic Description 

260-265 5 Multi-colored, angular to sub-angular, small 
pebble gravel ranging in color from dusky yellow 
{5Y 6/4) to grayish green (5G 5/2), from pale red 
(5R 6/2) to pale red purple (5RP 6/2) and from 
light (N7) to medium dark gray {N4) with light 
olive 9ray (5Y 5/2) olay. 

2-65- 276 11 Light brownish gray (5YR 6/1 ), poorly sorted, sub-
angular to rounded, fine to coarse sand with 
some granule gravel. 

276-281 5 Light brownish gray (5YR 6/1 ), poorly sorted, sub-
angular to rounded, clayey fine sand to granule 
gravel. 

281 -290 9 Light brownish gray (5YR 6/1 ), poorly sorted, sub-
angular to sub-rounded, clayey fine to very 
coarse sand. 

290-297 2 Light brownish gray (5YR B/1 ), poorly sorted, sub-
angular to rounded, fine sand to granule gravel . 

297-303 6 Light brownish gray (5YR 6/1 ), poorly sorted, sub-
angular to rounded, clayey very fine sand to 
granule gravel. 

3·03- 315 12 Grayish orange (10YR 7/4), poorly sorted, sub-
angular to sub-rounded, clayey very fine sand to 
small·pebble gravel. 

315- 32{) 5 Grayish orange (1DYR 7/4), poorly sorted, sub-
angular to rounded, clayey very fine to coarse sand. 

320- 325 '5 Grayish orange (10YR 7/4), well sorted, sub-009ular 
to rounded, fine to medium sand. 



METRIC 
Corporation 

SAMeLE LOG Continued 

Bor.ehole Number 08~2 Borehole Location Ghantilly_Road ___ _ 

Depth Thickness 
(feet) (feet) Stratigraphic O.escription 

325- 335 10 Grayish orange ( 1 OYR 7/4 ), poorly sort.ed, sub-
angular to sub-rounded, very fine to very coarse 
sand. 

335- 345 10 Grayish orange (10YR 7/4), poorly sorted, sub-
angular to sub-rounded, v.ery fine to coarse sand. 

345-377 33 Grayish orange (10YR 7/4), poorly sorted, sub-
angular to rounded, v.ery fine to coarse sand. 

377-378 1 Pale reddish brown (10R 5/4), sandy clay. 
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PUBLIC INVOLVEMENT PLAN 

fOR 

CORRECTIVE MEASURE ACTIVITIES 

SPARTON TECHNOLOGY, INCORPORATED 

COORS ROAD PLANT 

ALBUQUERQUE, NEW MEXICO 



, 

I. INTRODUCTION 

This Public Involvement Plan (PIP) is being submitted to d~scribe policy 

and procedures to disseminate information to the local community on corr~ctive 

measure activities. The corrective ~asure activities were detailed in 

separate workplans submitted to the City, County, State, and U.S. EPA. The 

corrective measures include groundwater plume containment wells (together 

with associated treatment and disposal) and vadose zone soil vapor extraction 

and treatment. 

II. OBJECTIVES OF THE PUBLIC INVOLVEMENT PLAN 

The Public Involvement Plan (PIP) for corrective measure activities at 

the Sparton Coors Road Plant has three main objectives: 

1) Provide the local community with specific information regarding 

corrective measure activities including off-site containment, 

on-site containment, and soil vapor extraction. 

2) Respond to local community concerns and needs that arise during 

corrective ~asure activities. 

3) Provide for effective management of community relations and 

monitoring of public involvement. 



.. 

III. ELEMENTS Of THE PUBLIC INVOLVEMENT PLAN 

Historically, corrective measure activities at the Coors Road Plant have 

been extensively communicated to the public through the active participation 

of the City of Albuquerque, Bernalillo County, various state agencies, U.S. EPA, 

New Mexico Utilities, and the Albuquerque Metropolitan Area Flood Control 

Authority. In addition, the corrective measure activities have been communicated 

through public meetings and local news media articles. Spartan will continue to 

participate in these activities as requested. However, this PIP focuses on making 

information readily accessible to local residents, businesses, and property owners 

in the vicinity of the Spartan plant potentially impacted by ~orrective measure 

activities. 

There are four specific elements in this PIP: 

1) Notification of local residents, businesses, and property owners in 

the immediate neighborhood about corrective measure activities. The 

notification would include a description of the corrective measure 

activities and a corrective measure activities schedule. A contact 

person for Spartan would be designated in ea~h notification. 

2) Preparation and distribution of brief fact sheets about the corrective 

measure activities status and results. The fact sheets would include 

a contact person for Spartan. 

3) Provision for an additional public accessible repository for information 

and documents covering the corrective action. This repository would 

be located at the Taylor Ranch Public Library and would supplement the 

existing repositories at the City of Albuquerque Public Works Department 

and at the New Mexico Environment Department in Santa Fe. 

4) Public meetings to provide overview/summary of ~orrective measure 

activities. 



.. 

, . 
IV. NOTIFICATHlN 

Spartan will notify local residents, business~s, and property owners 

situated over the TCE plume (as defined in the most current Ground Water 

Monitoring Program Plan Report) and that are adjacent to areas where corrective 

measures are planned or being implemented of the ongoing corrective measure 

activities. S~arton will develop the notification list within 60 days after 

the effective date of the Consent Decree. The mailing list will be developed 

by Spartan through research of local real estate, utility, and tax records. 

Spartan will include U.S. EPA's current notifi~ation list with the mailing. 

Within 9.0 days aft.er the effective date of the Consent Oecr.ee, Spartan 

will transmit a notification to the notification list entities which will 

include a brief description and location of the corrective measures and 

indicate further information can be obtained from either the established 

public-accessible r~positories or by contacting either Mr. R. Jan Appel at 

Spartan Technology, Inc. in Jackson, Michigan, or Mr. Tony Hurst in Albuquerque. 

The notice will also indicate logistics concerning a public information meeting 

on the corrective measure activities that Spartan will conduct within 60 to 

90 days after the eff-ective date of the Consent Decree. Spartan will provide 

notice and will conduct a public meeting to inform the public concerning the 

progr-ess of the corrective action activities within 460 and 490 days after the 

effective date of the Consent Decree. 

The general public shall be notified through publication of a notice in the 

form of a display a~vertisement in a newspaper of general circulation in the 

Albuquerque metropolitan area. 
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V. FACT SHEETS 

Sparton will prepare a fact sheet which summarizes corrective measure 

activities and schedules and indicates how information can be obtained 

through Sparton. Sparton will update this fact sheet from information 

contained in the site annual report described in Attachment D of the 

Consent Decree. This fact sheet will be transmitted on an annual frequency, 

after regulatory approval, to the notification list entities. Fact sheets 

and updates will also be available from Spartan's contacts, Mr. R. Jan 

Appel or Mr. Tony Hurst, upon request. These fact sheets and regular updates 

will provide for consistent dissemination of information on corrective 

measure activities. 

VI. ADDITIONAL PUBLIC REPOSITORY 

Sparton will establish an additional public-accessible repository at the 

Taylor Ranch Public Library. The Taylor Ranch Library will be added to the 

distribution list for all deliverabl~s from Sparton to the City, County, 

State, or U.S. EPA. Sparton will further provide a notice to the Taylor Ranch 

Public Library that additional information and previous site history can be 

reviewed at existing repositories at the City of Albuquerque Public Works 

Department and at the New Mexico Environment Department in Santa Fe. Sparton 

will check annually on proper maintenance of the public-accessible repository. 

VII. REGULATORY REVIEW 

Notifi~ation documents, fact sheets, and any other publicly-distributed 

documents will be submitted to the City, State, and U.S. EPA for r.evi.ew and 

comments prior to public issuance. Fact sheets and/or updates will be submitted 

concurrently with required reports for each corrective action component. 
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1.0 INTRODUCTION 

Sparton Technology, Inc. (Sparton) has agreed to install, test and operate an off-site 

containment well near the leading edge of an off-site plume of solvents thought to be associated with 

past operations at its Coors Road Facility in Albuquerque, New Mexico. A monitoring well for 

confirming the vertical extent of the plume {MW-71), the containment well (CW-1), and two 

observation wells {OB-1 and OB-2) that provided data during the testing of the containment well 

were installed in the summer of 1998, in compliance with the terms of the "Work Plan for the 

Installation of Additional Wells and Conducting a Pump Test in the Area of the Leading Edge of the 

Contaminant Plume Originating from the Sparton Technology, Inc. Coors Road Facility", effective 

July 7, 1998 (PI Work Plan). 

A step-drawdown test and a three-day constant rate pumping test were conducted on the 

containment well between December 4 and 12, 1998, in accordance with the terms of the PI Work 

Plan. The results of these tests and data on the hydraulic gradient of the aquifer and on the extent 

of the plume was used to estimate the pumping rate required to contain the plume [see Interim 

Report on Off-Site Containment Well Pumping Rate1 (Interim Report)]. This pumping rate was used 

to conduct a 30-day containment feasibility test on the well between December 31, 1998 and January 

30, 1999. Since the completion of the containment feasibility test, Sparton is continuing to operate 

the well at the same pumping rate. 

The containment well and the air stripper and infiltration gallery which will be installed to 

treat and discharge the pumped groundwater will constitute the off-site containment system for the 

1 S. S. Papadopulos & Associates, Inc., 1998, Interim Report on Off-Site Containment Well Pumping Rate: 
prepared for Sparton Technology, Inc., Coors Road Facility, Albuquerque, New Mexico, December 28. 
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plume. Discharge from the containment system is addressed in a Ground Water Discharge Plan 

approved by the New Mexico Environment Department, a copy of which is attached (see Appendix). 

The performance of the off-site containment system will be evaluated annually based on data 

to be collected in compliance with Attachment A - Ground Water Monitoring Program Plan 

(Monitoring Plan). During the first year, an additional evaluation will be performed after six months 

of continuous operation, that is, five months after the end of the 30-day feasibility test. Data for this 

first evaluation will also include those collected during the 30-day feasibility test in compliance with 

the PI Work Plan. Based on the results of this first evaluation, adjustments to the operating pumping 

rate of the containment well will be made, if necessary. If the well is not capable of producing the 

pumping rate required to achieve containment, additional extraction wells will be installed. 

The purpose of this Work Plan is to describe the procedures that will be used to evaluate the 

performance of the off-site containment system, that is, to verify containment of the off-site plume. 

Issues related to the installation of the air stripper and infiltration gallery components of the off-site 

containment system, and the development of an Operation and Maintenance Plan are also addressed 

in this Work Plan. 

2 
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2.0 DATA AND MONITORING REQUIREMENTS 

The information needed to select the operating pumping rate for the off--site containment 

system and to evaluate its performance, that is, to determine whether the system provides the desired 

hydraulic capture of the plume, is: 

1. The transmissivity of the aquifer near the leading edge of the plume; 

2. The prevailing natural hydraulic gradient in the off-site area; 

3. The extent of the contaminant plume; 

4. The pumping rate of the containment well(s); 

5. Water-levels in existing monitoring wells, the containment well, and the two 

observation wells during the operation of the containment system; and 

6. Water-quality data collected :from monitoring wells during the operation of the 

system. 

The objective of any data collection or monitoring activities associated with the containment 

system performance evaluation is to provide the above listed information. 

The hydrogeologic tests that were conducted as described in the PI Work Plan have provided 

data for determining the transmissivity of the aquifer near the leading edge of the plume. 

The prevailing natural hydraulic gradient in the off-site area was determined from water-level 

data collected from off-site wells during the last several years, as well as additional water-level data 

that were collected, in .. compliance with the PI Work Plan and the Monitoring Plan, prior to the 30-

day containment-feasibility test. 

The extent of the plume was confirmed from water quality data collected from existing 

monitoring wells. Data collected during the last several years under the ongoing monitoring 

program and those that were collected under the PI Work Plan and the Monitoring Plan, prior to the 

3 
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containment-feasibility test, were used for this purpose. Water-quality data collected from the 

monitoring wells during the operation of the containment system will be used for future assessments 

of the performance of the containment system. 

Pumping-rate and water-level data for evaluations of the containment system performance 

were collected in accordance with the PI Work Plan during the .conduct ofthe 30-day containment­

feasibility test, and will be collected in accordance with the Monitoring Plan during the subsequent 

continuous operation of the containment system. 

4 
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3.0 EVALUATION OF CONTAINMENT SYSTEM PERFORMANCE 

. The tasks that need to be performed to select the operating pumping rate for the off-site 

containment system and to evaluate the performance of the system are: 

Task 1-

Task 2-

Task 3-

Task 4-

Task 5-

Task 6-

Determine transmissivity of the aquifer; 

Determine prevailing off-site hydraulic gradient; 

Confirm extent of the contaminant plume; 

Determine pumping rate needed to achieve containment; 

Evaluate capture zone of the containment well using data from the first six 

months of continuous operation, including the containment-feasibility test; 

prepare report on results of evaluation; and 

Evaluate capture zone after each year of continuous operation using data 

collected during that year, and present results in Annual Reports. 

A brief description of each of these tasks is presented below. 

3.1 Task 1 - Transmissivity of the Aguifer 

The transmissivity of the aquifer near the leading edge of the plume was estimated from the 

analysis of data from the tlu:ee-day constant rate pumping test that was conducted using the 

containment well. The results of this analysis were presented in the Interim Report which was 

prepared within two weeks of the end of the test and submitted prior to the beginning of the 30-day 

containment-feasibility_test. Additional evaluations of the transmissivity will be made using data 

collected during the 30-day containment-feasibility test. The results of these evaluations will be 

presented in the Groundwater Investigation and Off-Site Containment System Design Report 

5 
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(Groundwater Investigation Report) that will be prepared by the end of the seventh month of 

continuous operation. 

3.2 Task 2 - Off-Site Hvdraulic Gradient 

January 1998 water-level data from off-site monitoring wells indicate that the current off-site 

hydraulic gradient is about 0.0025 foot per foot to the northwest. Additional evaluations were made, 

using historic water-level data that were collected prior to the testing program, to determine the 

average magnitude and direction of the hydraulic gradient. Kriging of the average water-level data 

and regression analyses were used for these evaluations. The results of the evaluations were 

included in the Interim Report that was prepared prior to the beginning of the containment-feasibility 

test (see Task 1). 

3.3 Task 3 - Extent of the Plume 

The depth of the containment well needed to capture the vertical extent of the plume has 

been determined from water-quality data available from deep monitoring wells including monitoring 

well MW -71 which was recently installed by Sparton under the terms of the PI Work Plan. 

The lateral extent of the plume to be captured by the off-site containment system was 

confirmed prior to the containment-feasibility test using the most recent water-quality data available 

at that time. Trichloroethylene (TCE), the primary volatile organic constituent at the site, was used 

as the indicator parameter for determining the extent of the plume. Concentrations ofTCE detected 

in monitoring wells were used to develop TCE isoconcentration maps. At monitoring well cluster 

locations, only the well having the highest TCE concentration (regardless of its depth) was used in 

this process. The isoconcentration map was developed by kriging the logarithms of measured TCE 

6 
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concentrations, and taking into consideration the rate and direction of groundwater flow and the past 

history of contamination in the off-site area. In this process, monitoring wells in which the TCE 

concentration reported for the most recent sampling event was less than the detection limit were 

treated as follows: 

1. Wells in which contaminant concentrations have been historically reported as less 

than the detection limit, were assumed to be clean; a TCE concentration of0.01 J..lg/L 

was used in the kriging process. (A higher concentration, equal to one-half the 

detection limit, was used in well MW -63 because the use of a concentration of 

0.01 JJ.g/L resulted in a plume boundary which was not consistent with the direction 

of groundwater flow.) 

2. Wells in which low levels of contaminants have been detected in the past, were 

assumed to have a TCE concentration equal to one-half the detection limit; however, 

in well MW-57 where the highest past TCE concentration was less than one-half the 

detection limit, the value ofthis highest past concentration (0.3 JJ.g/L) was used. 

In addition to these monitoring well data, six artificial control points were used in the kriging 

process to maintain the plume boundary defined by this process consistent with the direction of 

ground-water flow. The location -coordinates of these control points are given below: 
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Control Point Easting Northing 

CP-1 374,680 1,524,640 

CP-2 376,410 1,525,680 

CP-3 377,650 1,524,700 

CP-4 377,900 1,524,450 

CP-5 377,750 1,524,100 

CP-6 377,500 1,523,750 

Control point CP-1 is to the northwest of monitoring MW-62, and control point CP-2 is at 

the mid-point between MW-63 and MW-64. The pmpose of these two control points was to control 

the two sides of the plume boundary defined by the kriging process and prevent the boundary from 

spreading outward in a manner inconsistent with the direction of flow. A TCE concentration equal 

to one-half of that detected in MW -62 was used at CP-1 and a concentration equal to the average of 

those detected in wells MW-63 and MW-64 was used at CP-2. The remaining four control points 

are upgradient from the Sparton property; their purpose was to prevent the defined plume from 

spreading in an upgradient direction. A TCE concentration of 0.01 ~giL was used at these four 

points. The extent of the plume was defined by the 5 ~giL TCE isoconcentration contour. The 

results of this evaluation were included in the Interim Report that was prepared prior to the 

beginning of the 3'0-day containment-feasibility test{see Task 1). 

Although the initial extent of the plume to be captured was based only on TCE 

concentrations as an indicator .compound, future determinations of the extent of the plume will be 

based on all site-related contaminants. Isoconcentration maps for each contaminant will be 

developed using a process similar to that described above for TCE. The extent of the plume that 
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needs to continue to be captured will be defined by the envelop of the isoconcentration contours 

corresponding to the more stringent of the Maximum Contaminant Levels (MCLs) for drinking 

water established under the Safe Drinking Water Act or the maximum allowable contaminant 

concentrations in groundwater set by the State of New Mexico Water Quality Control Commission 

for site-related compounds. 

3.4 Task 4 - Reguired Pumpine Rate 

The transmissivity determined from the three-day constant rate pumping test (Task 1) was 

used in ~onjunction with the average hydraulic gradient in the off-site areas (Task 2) and the lateral 

extent of the plume (Task 3) to calculate the pumping rate that should provide hydraulic containment 

of the plume. The results of this calculation were included in the Interim Report that was prepared 

prior to the beginning of the 30-day containment-feasibility test (see Task 1). The 30-day 

-containment-feasibility test was conducted at the calculated pumping rate. Currently, the 

containment well is operating at this pumping rate, and will continue to operate at this rate, unless 

otherwise indicated by the performance evaluation that will be conducted after six months, as 

discussed in Task 5. 

3.5 Task 5 - Capture Zone Evaluation 

Confirmation of the performance of the containment well, that is, the determination of 

whether the well is indeed containing the.plume, will be based on water-level data that were 

collected from observation and monitoring wells during the conduct of the containment-feasibility 

test and those to be collected during the subsequent five months of continuous operation. The first 

step in this evaluation would be an analysis of the feasibiiity test data to determine whether the 
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transmissivity from this longer test is consistent with that determined from the constant rate pumping 

test; any adjustments to the transmissivity that may result from this analysis will be considered in 

the evaluation of the system performance. 

The next step of the evaluation would be to determine the capture zone of the well. Water­

level data collected after water levels have stabilized, will be contoured to prepare a water-level map 

which is consistent with the pumping rate of the well and the transmissivity of the aquifer. Detailed 

information on the water levels in the vicinity of the containment well plays an important role in the 

preparation of this water level map. However, since the transmissivity of the aquifer has been 

established by the short-term testing and will be confirmed or adjusted by the results of the long-term 

testing conducted under the PI Work Plan, water-level conditions in the vicinity of the containment 

well can be accurately estimated using relatively few water-level measurements from monitoring 

wells. Specifically, water level measurements from a few monitoring wells surrounding the 

containment well will be combined with the transmissivity determined from the tests in a regression 

equation to calculate the shape of the water-level surface in the vicinity of the containment well. 

This regression equation has the following form: 

Hj =A+ B*Xj + C*Yj + (Qw * In (r)) I (2T) 

where the index j denotes a monitoring well, H is the measured water level in that well, X and Y are 

coordinates of that well, r is the distance between the monitoring well and the containment well, Qw 

is the pumping rate of the containment well, T is the transmissivity of the aquifer and A, B, and C 

are regression coefficients. Once the coefficients A, B, and C have been determined from the 

regression analysis, the water level at several points in the immediate vicinity of the <:ontainment 

well will be calculated using the above regression equation. These calculated water levels will then 

be combined with the water-level measurements from monitoring wells and kriged to construct the 
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water-level contour map. The resulting map will be accurate with respect to the measured water 

levels and the effects of pumping from the containment well. 

This water-level map will then be used to calculate ground-water flow paths and determine 

the capture zone of the well. A particle-tracking routine, such as PATH3D2
, or equivalent, will be 

used for this purpose. The capture zone determined by the approach described above will then be 

compared to the extent of the plume, as defined in Task 3, to evaluate whether the well provides 

containment of the plume. In addition, water-quality data from monitoring wells will be assessed 

to determine whether they provide useful information in evaluating the effectiveness of the 

containment system. If this evaluation indicates that the capture zone is too small or too large in 

comparison to the extent of the plume, adjustments will be made to the pumping rate of the well to 

achieve containment or to avoid excessive pumping of uncontaminated water. The results of this 

evaluation, including any proposed adjustments to the pumping rate and/or the number of extraction 

wells, will be presented in the Groundwater Investigation Report that will be prepared by the end 

of the seventh month of continuous operation. If there are any questions as to the effectiveness of 

the containment system in providing full containment of the plume, additional measures will be 

evaluated and discussed in the Annual Report. 

2 Zheng, Chunmiao, 1992, PATH3D 3.2, A .Ground-Water Path and Travel-Time Simulator (Third Revision): 
S. S. Papadopulos & A~sociates, Inc., Bethesda, Maryland. 
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3.6 Task 6- Annual Performance Evaluations 

During the continuous operation of the containment well, annual evaluations of the capture 

zone will be made using an approach similar to that described in Task 5 and using water-level, 

pumping rate, and water-quality data collected during each year in compliance with the Monitoring 

Plan; adjustments to the pumping rate will be made, if necessary. The results ofthese evaluations 

will be presented in detailed Annual Reports prepared within four months after the anniversary date 

ofthe startup of the continuous system operation. In addition to the data and evaluations related to 

the performance of the containment system, these Annual Reports will include all other site-related 

data collected during the year, including interpretations and evaluations of these data, and a 

discussion of site operations during the year. (A list of information, data, assessments and 

evaluations, and specific subjects that will be presented and/or discussed in the Annual Reports is 

given in Attachment D- Work Plan for the Assessment of Aquifer Restoration.) These Annual 

Reports will be submitted for review and approval in accordance with procedures 'Set forth in the 

Consent Decree. 

12 
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4.0 INSTALLATION OF AIR STRIPPER AND INFILTRATION GALLERY 

This section of the Work Plan summarizes documents that will be submitted by Sparton to 

install the air stripper and infiltration gallery for the off-site containment system. 

4.1 Design Plans and Specifications 

Necessary plans and specifications for components necessary to implement this Work Plan 

have been submitted. Construction related to the air stripper and the infiltration gallery will 

commence on or before February 8, 1999. 

4.2 Construction Work Plan 

The Construction Work Plan will be submitted on or before February 8, 1999. This Work 

Plan will identify the Project Manager, present the Project Schedule, and discuss construction 

contingency procedures. All construction work will be performed by licensed contractors, and 

completed in accordance with the Project Schedule. 

4.3 Health and Safety Plan 

Construction of the air stripper and infiltration gallery will not involve potential exposure to 

hazardous substances; therefore, a Health and Safety Plan is not required for this work. 

13 
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4.4 Construction Completion Report 

Within three weeks after completion of construction, Sparton will provide a certification 

from a registered professional engineer that the system has been constructed in substantial 

compliance with the design plans and ·specifications. 

14 
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5.0 OPERATION AND MAINTENANCE PLAN 

Sparton will prepare an Operation and Maintenance Plan (O&M Plan) which will to describe 

operation and maintenance management (including a thirty-day notice of any change by Sparton of 

personnel assigned to this matter), a complete set of "as built" drawings, normal operation and 

maintenance procedures, replacement schedules, waste management practices, and contingency plans 

in the event of breakdowns or operational failures. A preliminary O&M Plan will be submitted for 

review and approval, in accordance with procedures set forth in the Consent Decree, within five 

weeks after the beginning of treated water discharge into the infiltration gallery. The final O&M 

Plan will be submitted for review and approval, in accordance with procedures set forth in the 

Consent Decree, one year later. 

A revised Health and Safety Plan will also be submitted for review and approval, in 

accordance with procedures set forth in the Consent Decree, with the preliminary O&M Plan to 

address all activities involving potential exposure to hazardous substances during the operation of 

the systems, as required by OSHA 29CFR1910.12D. 
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Appendix 

Ground Water Discharge Plan 
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METRIC 
Corporation ENVIRONMENTAL ENGINE'ERING AND SCIENCE 

8429 WASHINGTON PLACE NE. SUITE A 
ALBUQUERQUE. NEW MEXICO 871 13 
Phone: (505) 828·2801 

Ms. Marcy Leavitt, Sur.eau Chief 
Attn: Victoria Maranville 
Groundwater Quality Bureau 
NM Environment Department 
Runnels Building 
1190 St. Francis Drive 
Santa Fe, NM 87502 

Re: DP-1184 

Dear Ms. Leavitt: 

Fax.: (505) 828·2803 

February 26, 1998 

On behalf of Spartan Technology, Inc., METRIC Corporation is submitting to you 3 
original signed copies of the revised groundwater discharge permit application for the 
Coors Road Plant groundwater remediation facility, and one additional copy. Please 
accept the three.originals for filing and return to me the additional copy, file marked, in 
the enclosed self-addressed and stamped envelope. The application has been revised 
to reflect the amendment requested January 22, 1998. 

The amendment consists of the inclusion of a third alternate discharge point location 
beneath a stormwater detention pond site located on the south side of Congress 
Avenue. 

If you have any questions, please contact us. 

GLR/rkh 

Sincerely, 

METRIC Corporation 

L/1 . . 'J 2'lht.'i ·L [ -­
'-;CA..~ '7-

Gary L. Richardson, P .E. 
Executive Vice President 



METRIC 
Corporation ENVIRONMENTAL ENGINEERING AND SCIENCE 

8429 WASHINGTON PLACE NE. SUITE A 
ALBUQUERQUE. NEW MEXICO 87113 
Phone: (505) 828·2801 

Victoria Maranville 
Groundwater Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, NM 87502 

Re: DP-1184 Status 

Dear Ms. Maranville: 

February 27, 1998 Fax.: (505) 828·2803 

This memo is to confirm my understanding of the conversation we had on the telephone 
and in your office on February 26, 1998 and at the Spartan Coors Road facility on 
February 27, 1998 concerning the status of Spartan's Discharge Plan application {OP-
1184). 

• No additional application fee is necessary when the revised plan was submitted 
to you on February 26, 1998. 

• The revised plan was accepted and date stamped on February 26, 1998. 

• You expect to call me within 1 or 2 weeks with any questions or deficiencies you 
find in the revised plan. 

• I will call you about once each week to inquire about the status of the plan. 

• You will call us if you receive any public comments. 

• You expressed concern that the monitoring well associated with Alternate 2 is 
located more than 400 feet from the infiltration gallery. I indicated the proposed 
location is about as close as we can locate the well based on the availability of 
well sites. 

Please contact me if your understanding of our conversations varies from mine. 

GLR/rkh 
oc: Jim Harris 

Sincerely, 

METRIC Corporation 

~~vk~~ 
Gary L. Richardson, P .E. 
Executive Vice President 



METRIC 
Corporation ENVIRONMENTAL ENGINEERING AND SCIENCE 

Victoria Maranville 
Groundwater Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, NM 87502 

Re: DP-1184 Status 

Dear Ms. Maranville: 

March 13, 1998 

8429 WASHINGT<JN PLACE NE. SUITE A 
ALBUQUERQUE. NEW MEXICO 87113 
Phone: (505)828-2801 
Fax.: (505) 828·2803 

This memo is to confirm my understanding of the telephone conversation we had on 
March 11, 1998 concerning the status of Spartan's Discharge Plan application {DP-
1184). 

• You have not received any public comments as of March 11 , 1998. 

• You have reviewed our revised plan dated February 1998, and you plan to talk to 
Dale Doremus about your concerns. 

• You plan to get a letter to us by the end of this week (March 13, 1998) 
concerning any request for additional information. 

• You may want more or different monitoring wells associated with some of the 
alternate discharge ponds. 

• The Environment Department (ED) will need for Spartan to provide a lease 
agreement on one of the discharge point locations before the administrative 
record will be considered to be complete. When the administrative record is 
complete, the ED has 60 days to approve the discharge plan. 

• . The public notice expires on March 24, 1998. You will call us on March 25, 1998 
to tell us if any public comments have been received. 



Victoria Maranville 
Mar.ch 13, 1998 
Page2 

Please contact me if your understanding of our conversation varies from mine. 

GLR/rkh 

cc: Jim Harris 

Sincerely, 

Gary L. Richardson, P.E. 
Executive Vice President 



GARY E. JOHNSON 
GOVERNOR 

March 16, 1998 

State of New Mexico 

ENnRONMENTDEPARTMENT 
Ground Water Quality Bureau 

Harold Runnels Building 
1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 

(505) 827-2918 phone 
(505) 827-2965 fax 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. Richard D. Mico, V.P. & Generai Manager 
Spanon Technology, Inc. 
4901 Rockaway Boulevard SE 
Rio Rancho, New Mexico 87124-4469 

MARK E. WEIDLER 
Secretary 

RE: Request for Additional Information, DP-1184, Sparton Technology, Inc.- Coors Road 
Facility. 

Dear Mr. Mico: 

Tnis letter is in response to the discharge plan application received for the Spartan Technology, Inc.­
Coors Road Facility ground water remediation system located northwest of Albuquerque, in 
projected Section 7, T11N, R3£. Bernalillo County. The discharge plan application was originally 
received by the New Mexico Environment Department (NMED) Ground Water Quality Bureau 
'(GWQB), Pollution Prevention Section (PPS) on December 24, 1997. Additional information 
needed to make the application administratively complete was received on January 22, 1998. The 
application was subsequently amended by Spartan Technology, Inc. (Sparton) to include an 
additional alternate discharge location and re-submitted to NMED on February 26, 1998. In 
accordance with Water Quality Control Commission (WQCC) Regulation 31 08.B and 31 08.C, the 
required public notice for the discharge plan was published on February 25, 1998. The public 
comment period will end on March 25, 1998. Prior to making a decision on the discharge plan 
application, additional technical information is required. The following information is required in 
order to proceed with the discharge plan process: 

1. Three alternate discharge sites are proposed in the discharge plan application. 
However, signed copies oflease agreements between land owners and Spartan were 
not included for any of the sites. NMED recognizes that Spartan is in the process of 
negotiating with land owners prior to choosing a discharge location or locations. In 
order for the administrative record to be complete, Spartan must submit signed lease 
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agreements to NMED before the discharge plan can be approved in accordance with 
WQCC Regulation 3W9.B. 

Please submit the signed lease agreement(s) to NMED as soon as possible. 

2. The containment well is estimated to produce up to approximately 600 gallons per 
minute (gpm). Sparton requested a permit to discharge up to 600 gpm, however the 
infiltration gallery is designed for 200 gpm. If in order to contain the contaminant 
plume, Sparton needs to discharge greater than 200 gpm to the infiltration gallery, 
the infiltration gallery will need to be expanded. 

Sparton may submit a design for a phased construction to accommodate flows up to 
600 gpm at this time or, prior to discharging greater than 200 gpm to the infiltration 
gallery, Sparton will need to submit revised plans and specifications for NMED 
approval for the expansion of the infiltration basin. 

3. One monitor well per alternate discharge location is proposed by Sparton. NMED 
will require more than one monitor well per discharge location to monitor ground 
water quality and determine gradient in the vicinity of the proposed infiltration 
gallery. In addition, the proposed monitor well associated with alternate 2 discharge 
location is located approximately 500 feet down gradient of the proposed infiltration 
gallery within the Calabacillas arroyo. NMED believes the proposed alternate 2 
monitor well is located too far from the infiltration gallery for timely detection of 
potential ground water contamination from the infiltration gallery. The down 
gradient monitor well must be located within 50 feet of the proposed infiltration 
gallery to detect potential ground water contamination as a result of your discharge 
Where applicable, N1\1ED will consider use of other properly completed wells in the 
near vicinity of the discharge locations for the determination of ground water 
.gradient. 

In accordance with WQCC Regulation 3107 .A, please submit a revised monitoring 
plan which includes the following: installation of three monitor wells for .each 
discharge location, two monitor wells must be located down gradient of the proposed 
infiltration gallery, and one up gradient to monitor ground water quality in the 
vicinity of~e proposed infiltration gallery. All monitor wells must be triangulared 
and surveyed to common permanent bench mark to the nearest one-hundredth of a 
foot; located within 50 feet of the proposed infiltration gallery; and installed in 
accordance with NMED Guidelines for Monitor W.ell Construction and 
Abandonment (copy enclosed). In addition, please include in your amended 
submittal a commitment and procedure for plugging, abandoning, and replacing the 
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monitor wells in the event that they are damaged by flooding in the arroyo. 

4.. The monitoring plan submitted to NMED proposes quarterly ground water 
monitoring for two years and semi-annually thereafter. Quarterly ground water 
monitoring for all monitor wells surrounding the infiltration basin will be required. 
Ground water monitor wells shall be sampled and analyzed prior to discharge and on 
a quarterly basis for the duration of the discharge permit for chlorinated solvents, and 
iron and manganese using EPA approved methods. NMED will consider a request 
for a reduction in monitoring after two (2) years for the following: 1) a reduction in 
monitoring frequency for up gradient wells, and 2) a reduction in monitoring 
frequency if no iron and manganese is detected above WQCC standards. A 
minimum of one down gradient well will need to be continued to be monit-ored 
quarterly for the duration of the discharge. 

The monitoring plan proposes effluent monitoring from the air stripper on a daily 
basis for the first week following start-up, weekly for the first month, and monthly 
thereafter for chlorinated solvents. In addition to the chlorinated solvents, iron and 
manganese will be required to be monitored on a weekly basis for the first month of 
operation and a monthly basis thereafter. 

In accordance with WQCC Regulation 3107 .A, please incorporate the above­
referenced changes into your revised monitoring plan. 

5. Aqua-Mag is proposed to be added to the treated effluent prior to discharge to the 
infiltration gallery to prevent clogging and scale due to mineralization. Product 
information and concentrations of constituents to be injected are required for Aqua­
Mag. 

In accordance with 31{)6.B, please submit detailed product information for Aqua­
MagtoNMED. 

6. The contingency plan submitted for the alternate discharge locations does not address 
measures to be taken in the event that ground water is contaminated, the infiltration 
gallery fails, or there is surfacing of treated effluent in the vicinity of the proposed 
infiltration gallery as a result of Spartan's discharge. 

In accordance with WQCC Regulatwn 3107 .A, please submit a revised contingency 
plan to NMED outlining measures to be taken in the event that ground water in the 
vicinity of the infiltration gallery is contaminated as a result of your discharge and 
measures to be taken in the event there is ~urfacing effluent. 
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7. The closure plan for the proposed infiltration gallery allows for the plugging and 
abandonment of the infiltration gallery in place. NMED believes that it is acceptable 
to plug and abandon Alternate 1 site in place (dedicated park site) and Alternate 3 
(City of Albuquerque storm water site). However, NMED does not believe plugging 
and abandoning in place to be an appropriate method of closure for the arroyo site 
(Alternate 2). Equipment in the arroyo must be removed following post closure 
monitoring in order to prevent the disposal of refuse in a watercourse as required by 
WQCC Regulation 2201. 

In accordance with WQCC Regulation 3107 .A, please submit a revised closure plan 
for the Alternate 2 discharge location to include removal of the infiltration gallery 
equipment following the period of post closure monitoring and prior to final 
termination of the discharge plan. 

The requested information is needed in order to complete the administrative record and proceed with 
the discharge plan process. Please respond to this Tequest by April 13, 1998. 

If you have any questions pertaining to the requested information, please feel free to contact me at 
(505) 827-0652. Please be advised that additional information may be needed in order for NMED 
to complete the technical review of the dis-charge plan application and prior to issuing approval of 
the proposed discharge plan. 

Sincerely, _ 

(?A~f v{(~ 4""--vJ// 
Victoria Maranville 
Geologist 
Ground Water Pollution Prevention Section 

Enclosure: 

xc: 

Discharge Plan Review Process Flow Chart, NMED Guidelines for Monitor Well 
Construction and Abandonment 

Dennis McQuillian, NMED/GWQB 
Ana Marie Ortiz, Assistant General Council, NMED Office of General Council 
Gary Richardson, P.E~. _METRIC Corporation, 8429 Washington Place NE., 
Albuquerque, New Mexico. 



SPARTCN 
SPAI::tl I ON TECHNOLOGY 

Ms. Victoria Maranville 
Groundwater Quality Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, NM 87502 

Re: DP-1184 Status 

Dear Ms. Maranville: 

March 20, 1998 

RECEIVED 
HAR 2 0 1998 

. "'I · -ND WATER FlUP"' · 

Spartan Technology, Inc. (Spartan) is providing the following responses to your request 
for additional information dated march 16, 1998. As you suggested, we are providing 
the information in the form of this letter rather than revising the discharge plan. It is our 
understanding that you will incorporate this letter into the discharge plan approval. 

Each of the seven items requested in your letter of March 16, 1998 are repeated in 
italics, and Spartan's response is presented below the request. 

NMED Comment 
1. Three alternate discharge sites are proposed in the discharge plan application. 

However, signed copies of /ease agreements between land owners and Spartan 
were not included for any of the sites. NMED recognizes that Spartan is in the 
process of negotiating with land owners prior to choosing a discharge location or 
locations. In order for the administrative record to be complete, Spartan must 
submit signed /ease agreements to NMED before the discharge plan -can be 
approved in accordance with WQCC Regulation 3109.8. 

Please submit the signed /ease agreement{s) to NMED as soon as possible. 

Sparton ·Response 
1. Spartan is presently negotiating with the fee owner of the land (Ron Brown) at 

the Alternate 2 discharge point which is located in the Calabacillas Arroyo. We 
will transmit the Access Agreement to you at the earliest possible date. 

NMED Comment 
2. The containment well is -estimated to produce up to approximately 600 gallons 

per minute (gpm). Spartan requested a pennit to discharge up to 600 gpm, 

Sparton Technology,lnc. 0 4901 Rockaway Blvd .• SE !:i Rio Rancho. NM 87124-44690 (505) 892-5300'0 FAX (505) 892-5515 
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however the infiltration gallery is designed for 200 gpm. If in order to contain the 
contaminant plume, Spartan needs to discharge greater than 200 gpm to the 
infiltration gallery, the infiltration gallery will need to be expanded. 

Spartan may submit a design for a phased construction to accommodate flows 
up to 600 gpm at this time or, prior to discharging greater than 200 gpm to the 
infiltration gallery, Spartan will need to submit revised plans and specifications 
for NMED approval for the expansion of the infiltration basin. 

Spartan Response 
2. As stated in the last paragraph of Item 16. of the Discharge Plan Application 

Form, "If the actual system capacity is more or less than 200 gpm, the gallery 
size will be increased or decreased proportionally." If the infiltration gallery must 
be sized for more than 200 gpm, Spartan will submit revised plans and 
specifications for NMED approval prior to discharging more than 200 gpm. 

NMED Comment 
3. One monitor well per alternate discharge location is proposed by Spartan. 

NMED will require more than one monitor well per discharge location to monitor 
groundwater quality and determine gradient in the vicinity of the proposed 
infiltration gallery. In addition, the proposed monitor well associated with 
Alternate 2 discharge location is located approximately 500 feet down gradient of 
the proposed infiltration gallery within the Calabacillas Arroyo. NMED believes 
the proposed Alternate 2 monitor well is located too far from the infiltration 
gallery for timely detection of potential groundwater contamination from the 
infiltration gallery. The down gradient monitor well must be located within 50 feet 
of the proposed infiltration gallery to detect potential groundwater contamination 
as a result of your discharge. Where applicable, NMED will consider use of 
other properly completed wells in the near vicinity of the discharge locations for 
the determination of groundwater gradient. 

In accordance with WQCC Regulation 3107.A., please submit a revised 
monitoring plan which includes the following: installation of three monitor wells 
for each discharge location, two monitor wells must be located down gradient of 
the proposed infiltration gallery, and one up gradient to monitor groundwater 
quality in the vicinity of the proposed infiltration gallery. All monitor wells must be 
triangulated and surveyed to common permanent bench mark to the nearest 
one-hundredth of a foot; located within 50 feet of the proposed infiltration gallery; 
and installed in accordance with NMED Guidelines for Monitor Well Construction 
and Abandonment (copy enclosed). In addition, please include in your amended 
submittal a commitment and procedure for plugging, abandoning, and replacing 
the monitor wells in the event that they are damaged by flooding in the arroyo. 
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Spartan Response 
3. With respect to Alternate 2, and based on the site visit yesterday involving Gary 

Richardson and yourself, Spartan will construct three new monitoring wells near 
the infiltration gallery as follows: 

• One down gradient monitoring well located within 50 feet of the 
infiltration gallery. 

• One down gradient monit9ring well located within 150 feet of the 
infiltration gallery. 

• One up gradient monitoring well located within 250 feet of the 
infiltration ~Jallery. 

Spartan will survey the locations of the three new monitoring wells, and Spartan 
will survey the measuring point elevations of the new monitoring wells to the 
nearest one-hundredth of a foot as related to a common permanent bench mark. 

Spartan will construct and abandon the proposed monitoring wells in accordance 
with "NMED Guidelines for Monitor Well Construction and Abandonment". As 
indicated in the second paragraph of Item 9. of the Discharge Permit Application 
Form, the monitoring wells will be screened from about 10 feet above the water 
table to about 20 feet below the water table. 

If any of the proposed monitoring wells are damaged by the flooding arroyo, 
Spartan will repair or rebuild the wells as necessary. 

NMED Comment 
4. The monitoring plan submitted to NMED proposes quarterly groundwater 

monitoring for two years and semi-annually thereafter. Quarterly groundwater 
monitoring for all monitor wells surrounding the infiltration basin will be required. 
Groundwater monitor wells shall be sampled and analyzed prior to discharge and 
on a quarterly basis for the duration of the discharge pennit for chlorinated 
solvents, and iron and manganese using EPA appmved methods. NMED will 
consider a request for a reduction in monitoring after two (2) years for the 
following: 1) a reduction in monitoring frequency for up gradient wells, and 2) a 
reduction in monitoring frequency if no iron and manganese is detected above 
WQCC standards. A minimum of one down gradient well will need to be 
continued to be monitored quarterly for the duration of the discharge. 

The monitoring plan proposes effluent monitoring from the air stripper on a daily 
basis for the first week following start-up, weekly for the first month, and monthly 
thereafter f.or chlorinated solvents. In addition to the chlorinated solvents, iron 
and manganese will be required to be monitored on a weekly basis for the first 
month of operation and a monthly basis thereafter. 
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In accordance with WQCC Regulation 3107.A., please incorporate the above­
referenced changes into your revised monitorin~ plan. 

Spartan Response 
4. Spartan will monitor the monitoring wells associated with the infiltration gallery on 

a quarterly basis for two years. The samples will be analyz~d for chlorinated 
solvents (TCE, 1,1,1-TCA, 1, 1-DCE, and methylene chloride) using EPA Method 
8021 HALO (formerly EPA Method 8010), and for chromium, iron and 
manganese using EPA Method 6010. 

Spartan may request a reduction in monitoring frequency in the up gradient well 
and one down gradient well after two years. 

Spartan will continue to monitor one down gradient monitoring well on a quarterly 
basis. 

In addition to the airstripper effluent monitoring proposed in the Discharge Permit 
Application Form Item 18., Spartan will analyze for iron and manganese on a 
weekly basis for the first month. 

NMED Comment 
5. Aqua Mag is proposed to be added to the treated effluent prior to discharge to 

the infiltration gallery to prevent clogging and scale due to mineralization. 
Product information and concentrations of constituents to be injected are 
required for Aqua Mag. 

In accordance with 3106.8., please submit detailed product information for Aqua 
Mag to NMED. 

Spartan Response 
5. As discussed in the third paragraph of Attachment E (Operation Plan) to our 

Groundwater Discharge Permit Application, Aqua Mag consists of 30% ortho 
phosphate and 70% poly phosphate. Additional Aqua mag product information 
is attached to this letter. We anticipate adding Aqua mag to the pumped water at 
a rate of about 4 ppm. 

NMED Comment 
6. The contingency plan submitted for the alternate discharge locations does not 

address measures to be taken in the event that groundwater is contaminated, 
the infiltration gallery fails, or there is surfacing of treated effluent in the vicinity.of 
the proposed infiltration gallery as a result of Spartan's discharge. 
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In accordance with WQCC Regulation 3107.A., please submit a revised 
contingency plan to NMED outlining measures to be taken in the event that 
groundwater in the vicinity of the infiltration gallery is contaminated as a result of 
your discharge and measures to be taken in the event there is surfacing effluent. 

Spartan Response 
6. If discharge to the proposed infiltration gallery contaminates the groundwater at 

the discharge point, Spartan will abate any pollution of the subsurface water in 
accordance with Subpart IV of the New Mexico Water Quality Control 
Commission Regulations. 

As discussed in the second paragraph of Item 17. of the Discharge Permit 
Application Form, the piezometer in the infiltration gallery will be equipped with a 
high level shut down which will tum off the containment well pump if the water 
level in the infiltration gallery rises to the top of the gravel in the gallery. At this 
point the water level in the gallery is seven feet below the arroyo bed. This will 
prevent surface discharge of treated groundwater. 

Spartan will either have the containment well system checked by an operator 
twice per week or install an automatic alarm to notify a responsible party, to 
assure that the system is not shut down for an extended period of time. 

If the infiltration galley clogs, based on an estimate from a local contractor, 
Spartan believes that the gallery can be replaced at the same location within 6 
weeks. 

NMED Comment 
7. The closure plan for the proposed infiltration gallery allows for the plugging and 

abandonment of the infiltration gallery in place. NMED believes that it is 
acceptable to plug and abandon Alternate 1 site in place (dedicated park site) 
and Alternate 3 (City of Albuquerque storm water site). However, NMED does 
not believe plugging and abandoning in place to be an appropriate method of 
closure for the arroyo site (Alternate 2). Equipment in the arroyo must be 
removed following post closure monitoring in order to prevent the disposal of 
refuse in a watercourse as required by WQCC Regulation 2201. 

In accordance with WQCC Regulation 3107.A., please submit a revised closure 
plan for the Alternate 2 discharge location to include removal of the infiltration 
gallery equipment following the period of post closure monitoring and prior to 
final termination of the discharge plan. 
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Spartan Response 
7. For Alternate 2, Spartan will remove the perforated pipe from the infiltration 

gallery as part of the closure activities. 

If you have any additional questions or comments, please contact us as soon as 
possible. 

Sincerely, 

(\J.J\ ~ . 'M.\.l..e 

Richard D. Mica 
Vice President and General Manager 

RDM/rkh 
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CORPORATION 

AQUA MAG 

JCjdll.abonulrics 
5043 Hwy S 1 Soulh 

Juavillc. WI .53546 
PboDc: 608-755.()422 

Pu: 608-7!!S-1339 

SEQUESTRANT, SCALE, AND COBJlOSION INmBITOR 
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111 \..od~~ m ~nermca1 t::mergency 

MATERIAL SAFETY DATA SHEET 

THe KJB.L CORPORAT10N 
P.O.BOX834 

BELOIT, WISCONSIN 53512-o834 
(800) 350422 (808) 755-0422 

Product Nama: AQUA MAG 

Date Prepared: June 18, 1988 Last Revision: Man::h S, 1996 

-----==------ PRODUCT INFORMATiON ----===---==---==-
MIZ.IalM,.._ .-- 'AiliiR1'IDII .,.._. 
.tiPPUIIIN-ftiOUL 

Synonyms: . 
Chemical Family: 
Formula: 

Blended sodium phosphala 
Uquid phosphate bland 
Proprietary 

HAZARD RATING 

··~- , • .....,MMIUID 
a •IIOODAft tiiiZAIID ~ -~a..m IUoZAIID 

Maximum Use: 23..fmg/L •-ana~~:--

.... -··--n·--· . 
~--- .. ---..-. ........... ....... 

PRDTEC'ItON INDI!X 
a-na •--o- _.,.TaRY D. aarrr 

--==----------~----PRECAUT10NARYINFORMAnON----=------===-­

Precautionary Statement 
(As defined by OSHA Hazard 
ComnnD'lk:atlons Standard) 

No aignlllcant health effects reported hom 
manufadwing locations 

--------------------INGReDl~ICOMPON~--------------==----

Chemlcalldentlty: 
OSHA PEL: 
ACGIH 1l..V: 
CAS*: 
Hazard Class: 

Sod"rum cxthofpolyphoaphate blend 
Not Bated 
Nat listed 
88915-31-1 
None 

---===-----.:=---- PHYSICAL DATA------====-------

BoiRng Point 
Meldng Point 
Vapor Pressure: 
Vapor Density (Air= 1): 
Spedftc Gravity (HzO = 1 ): 
Evaporation Rate (Butyl Acetate = 1 ): 
SolubHity In Water by Weight 
pH (nellt): 
Appearance: 
Odor. 

Above too• c. 
Not applicable 
Nota~cabla 
Not applicable 
1.387 * 0.01 
Non-wlallle 
Comptela 
6.2 * 0.5 
Clear liquid 
Sllghl 



···-.. -·- --·--~ -- - ···--

---==-------FIRE AND EXPLOSION DATA ------=---=-
Flash Point 
Flammable Umltl 

Upper. 
Lower: 

Extinguishing Media: 
Special Are Fighting Procedures: 
Unusual Fire & Explosion Hazards: 

----==--------=----=~ ~cmmYDATA---------------=----=-

StabUJty: 
lnc:cmpatibillty: 
Hazardous PolymertzaUon: 
Conditions tD Avoid: 
Hazardous Decomposition B)'-produc:ta: . . 

Stable 
ConCentnded chlorine and ccncentraled mineral acids 
Will not occur 
Olrec::t mb:ing of amcentr.dBS of chlorine and mineral adds 
Heat, chlor1ne, and sulfUr cBoxide 

----------- HEAlTH HAZARD DATA---------==--

Routes of Exposure 
Eyes: 
Skin Contact 
Skin Absorption: 
Inhalation: 
Ingestion: 

Effeda of OVerexposura 
Acute Exposure: 
Chronic Exposura: 

Other Health Effects 
Medical Conditions: 
Aggravated by Exposure: 
Cardnogenic Potential: 
NTP Annual Report 
IARC Monographs: 
OSHA 2DCFR Part 1910 Sub z: 

Additional Regulatory Information 
FDA: 
USDA: 
NSF lntsmatlonal: 
Undarwritant l.Bbonltorias: 

No published datil 
No published data 
No put)bhed data 
Nopubut.ddata 
No publahed d* 

No published data 
When good Industrial hygiene ptactkw ant falla#ied, 
no slgntncant Inhalation hazard or skin Irritation. 

None known 

Not listed 
Not llstad 
Not listed 

GRAS list: pennltlad h food 
Ustad as ~table If followed by a potable water rinse 
Certified to meet ANSI/NSF Standard 60 
Cer1Jfted to meet ANSI/NSF Standard 80 



Emergency and Flrst-Akf Procedures 
Eyes: 
Skin: 
Inhalation: 
Ingestion: 

Deccntamlnatlon Procedure: 
Notes to Physi:lan: 

Flush with water. If Irritation OCCUI3 seek medical attention. 
wash with water. If lrrttatian ocx:urs seek medical attenllon. 
Rernt7ve from exposure. 
Rinse mouth and c:Wute stcmach contents with water or milk 
HavalabiL 
wah with water. 
Large doses may cause nausea and diarrhea. 

---==-----=---=-STORAGE AND HANDUNG-------=----
SpiD or leak Prcceduras: 

Waste Disposal Method: 

Precautions In Storing: 

Material should be wiped up for salvage or disposal Flush 
with water. 
If not salvaged, dispose In a landfill in accordance with 
local, Sblta, and federal regulations. 
Should be stored In dean area for quality assurance. Keep 
container dosed when not In use. Protect from freezing 
and extreme heat. 

----------------------SPEaALPROTecnON-------------------
Respiratory: 
.eye: 
Protective Gloves: 
Clothing & Equipment 
Ventilation Requirements: 
Wor1<1Hygiene Practices: 

None raqulred 
Nat naulatlxy 
Not mandatory 
No special requirements 
No special requirements 
No spedad requlrementa. Follow good Industrial hygiene 
pmdi• 

------~------------TRANSPORTAnOHDATA-==----------------

DOT Proper Shipping Name= 
DOT ClaAtftcatlon: 
OOTI.abela: 
DOT Placards: · 
Etnergts~IC'f Ac:ddent Precautlans 
& Procedures: 

Sodium phoaphate solution 
Nat regulated 
Not required 
Nat required 

Not hazardous. See Instructions above for release or spiU. 

--c:::----=---MANUFAcnJRER'SDISCLAIMER----------­

Whlle The K}eU Corporation wtn maka 8V8IY effort to Insure the validity of this lnfonnatlon, we must rely 
on the information gtven to us by our auppiMn, and thua make no wammty, express or bnplled. as ta 
the valiatty of this data. : 

Arty use of this product or method or appfJCatlan which ts not described in the Product Data Sheet Is 
the responsibility of the uaer. 



Material Safety Data Sheet Aqua Mag 

Environmental: 
OegradabiDty/Aquatlc Toxicity 

48-hr LC 50% 
48-hr LC 50% 

< 1 ppm 
1-10 ppm 
10-100 ppm 
100-1000 ppm 
> 1000 ppm 

Aqua Mag c:onstltuents h3ve been tested to be 
barely to nan-toxic aocording to ament c:lasslflc:atlon 
IevelL 

Highly or llrongly toxic 
Taxlc 
Modend81y taldc 
Sligtdti toxic 
Barely taxio tD non-taxlc 

3580 ppm• 
2954 ppm• 

48-hr LC 50% 
25-hr/50-HR LC 50% 
0.5-hr EC 50% 

Daphne magna 
LytnrVJta sp 
Fish 1650 ppm (n.n. orfa) 10,000 ppm Q pH -r-

. 
EPA haZardous ·aubstanco? 

Waste Dlsposal Method~ 

Daphne magna 
Peeudamonas putlda 

No 

1154 ppm11089 ppm-
1Q00-1500 PIX"-

«JCFR118-117 

RCRA Status of Unused Material: Non-hazardous ..OCFR281 

• Dowden. S.F., Bennett. H.J., "Taxlclly of Selected Chemtc:ats to Certain Animals.• Journal WPCF, 
SapL 1965, pp. 1308-1316. . 

-Schoeber, I.P., Huber, L, -ecclogk:ally Relevant Dala of Nonsurfadant Componanta of Detergents 
and Cleaners: Tenskie Surfadants Detergents. 25. 99-107, (1988). 

STORAGE AND COMPATlBLE MATERIALS 

Mlntmum Tank Ratings: 
Holds rquid weighing 12lblgat (1.44 kgll) mlnlmum 
Hand1a rquid tamparaturoa up ta 130• F (4r C) 
Storage twmpe~atura range in cantaJner of~- 7rae F (r· 24• C) 

AppendbcB 

Temperature ragulate lhe Indoor storage of dnunslbulk tanks. or Insulate and heel outdoor tanks. 
Prevent Indoor drum/lank exposure to cold. ftoof1ng by elevating wtth pallets or Insulation. 

Comeattble Storaqe/PlumbJnqlPsnnp!rm Matedals; 
High-medium density polyethylene. ~Inked ~thylene, ftbergtass, reinforced plastic. 316 
Stainless Steel, glass Dnedlepoxy &ned lt8el ~ Sc::haduta 80 PVCICPVC piping, dear PVC and 
white potyethylene tubing; Ceramic. teflon. vltan, hypalon, and PVC liquid end pump materials. 

Material!! tg Avoid In storagetolumblna: 
Black Iron, mild steel, galvanized, aluminum. zinc, copper, lad, braH, bronze, and tin. 

Metmjnq equipment 
Diaphragm, and perimltte type metenng ~. ,... 

TOTFL P.06 



SPARTCIN 

Victoria Maranville 
Groundwater Quality Burau 
New Mexico Enviroumeut Departuumt 
P.O. Box 26110 
Santa Fe. NM 87.502 

March 23. 1998 

R.e: DP-1184 March 20, 1998 letter to Victoria Maranville 

Dear Ms. Marmville: 

In respou:sc to your cxnwenatiaD earlier today wBb our amsultmt. Gary lUr.bard.soa, we 
wish to revise the last p1J'8!1'&Ph of our response to Ccmuueat 4 of your letter elated 
March 16, 1998 to read as follows: 

In addition to the airstrippc:r d!luait mouitoring proposed in the Di.sc:harp: Permit 
Application :Form Item 11., Spmou wiD anaJyzo for iron aud manganese oa. a 
weC:kly basis for tbc finst JDODtb. md mmrtMy thereafter. - • 

If you have ra:ry adc:Udonal questioas or a ... ii!i"''ltS. please cout3ct us u soon u 
possible. 

S"mcerely. 

SPAR TON IECHNOLOGY. INC. 

\:~ ",'N:,v. 
Ric::hard D. Mico 
Vice Preside:Dt azul G=eral Manaaer 



'JARY E. JOHNSON 
GOVERNOR 

March 24, 1998 

State of New Mexico 

ENVIRONMENT DEPARTMENT 
Grou11d Water Quality Bureau 

Harold Runnels Building 
1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 

(505) 827-2918 phone 
(505) 827-2965/ax 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. Richard D. Mico, V.P. & General Manager 
Sparton Technology, Inc. 
4901 Rockaway Boulevard SE 
Rio Rancho, New Mexico 87124-4469 

MARK E. WEIDLER 
Secretar)' 

RE: Response to Submittal of Additional Information, DP-1184, Sparton Technology, Inc.­
Coors Road Facility. 

Dear Mr. Mico: 

The Ne\v Mexico Environment Department (NMED) Ground Water Quality Bureau (GWQB), 
Pollution Prevention Section (PPS) has reviewed Sparton Technology, Inc's. response to additional 
information dated March 20 and March 23, 1998. NMED/GWQB requested additional information 
from Sparton Technology, Inc. (Sparton) on March 16, 1998, in order to proceed with the discharge 
plan process for the Sparton- Coors Road Facility (DP-1184) ground water remediation system. The 
proposed discharge location is located northwest of Albuquerque, in proJected Section 7, TllN, 
RJE, Bernalillo County. It is NMED's understanding from discussion with Gary Richardson that 
Sparton is pursuing the Alternate 2 (Calabacillas arroyo site) discharge location, therefore the 
following comments pertain only to the Alternate 2 discharge location. 

1. NMED is aware that Sparton is currently in the process of negotiating with the fee 
owner of the land (Ron Brown) at the proposed Alternate 2 discharge location 
(Calabacillas arroyo site) and Sparton has committed to provide a signed lease 
agreement to NMED as soon as possible. Sparton must submit a signed lease 
agreement to NMED before the discharge plan can be approved in accordance with 
WQCC Regulation 3109.8. Upon receipt of a signed lease agreement, NMED will 
issue the discharge plan within 2 weeks. 



DP-1184 
Mr. Mico 
March 24, 1998 
Page 2 

2. The information submitted by Spartan regarding the expansion of the infiltration 
gallery, the monitoring plan, product information, the contingency plan, and the 
closure plan satisfies NMED's request for additional information in accordance with 
WQCC Regulation 3107. 

The public comment period for the DP-1184 will end on March 25, 1998. If there are no public 
comments received and there is no significant public interest to warrant a public hearing, NMED will 
continue to process the discharge plan application in accordance with New Mexico Water Quality 
Control Commission Regulations for the Alternate 2 location. 

Thank you for your prompt response to NMED's request for information. If you have any questions 
pertaining to the discharge plan application or the discharge plan approval process, please feel free 
to contact me at (505) 827-0652. 

Victoria Maranville 
Geologist 
Ground Water Pollution Prevention Section 

xc: Dennis McQuillan, NMED/GWQB 
Ana Marie Ortiz, Assistant General Counsel, NMED Office of General Counsel 
Gary Richardson, P.E., METRIC Corporation, 8429 Washington Place NE., Albuquerque, 
NM 87113 



GROUNDWATER DISCHARGE PERMIT APPLICATION 
FOR 

COORS ROAD PLANT 
GROUNDWATER REMEDIATION FACILITY 

BERNALILLO COUNTY, NEW MEXICO 
(DP-1184) 

RECE1VED 
FEB ? 6 1998 

SUBMITTED BY ... • '"'·'n \M tirt:n nr ,,.. .. 

SPARTON TECHNOLOGY, INC. 
RIO RANCHO, NEW MEXICO 

PREPARED BY 

METRIC CORPORATION 
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DECEMBER 1997 
Revised to Reflect Amendments Requested 

January 22, 1998 

·FEBRUARY 1998 
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INTRODUCTION 

Spartan Technology, Inc. is submitting an application for a permit to discharge treated 

groundwater to infiltration galleries located in or adjacent to the Calabacillas Arroyo in 

Bernalillo County, New Mexico. The source of the treated water to be discharged is 

from groundwater recovery well(s). 

The discharge permit application is prepared in accordance with the form provided by 

the New Mexico Environment Department, in order to ensure completeness of this 

submittal. 



NEW MEXICO ENVIRONMENTAL DEPARTMENT 
GROUNDWATER DISCHARGE PERMIT APPLICATION FORM 

Name of facility: Coors Road Plant Groundwater Remediation Facility 

Name, Title, and address of 
person(s) legally responsible 
foLdischarge.: 

B.i:chard D Mica, Vice President and 
General Manager 
Spartan Technolog_y,_.,_.I..L..In ..... c~-----

Telephone No.: (505) 892-5300 
FAX No.: (505) 892-5515 

Owner of Facility 
Owner's address: 

Spartan Technology._, .u..lnu.c..._. -------
4901 Rockaway Blvd SE 
Rio Rancho, New Mexico 87124=4469 

Telephone No: (505) 892-5300 
FAX No.: (505) 892-5515 

Name, title and address of local representative or contact person at the facility (if 
different than the responsible person), and consultant if consultant used: 

f.acility_Representatj)le Consultant 

John_M. Wakefield METRIC Corporation 
Spartoue.chnology,....,_ul n..n.cu..... ____ _ Attn.: Gary L Richardson, P E 

8429 Washington Place NE 
Albuquerque, NM 87113 

1. Type of facility or operation (dairy, municipality, mining, etc.): Discbarge..will 
r_esuiUrom a groundwater remediation operation in the vicinity_of_Sp_ariarrs __ 
Coor.s._Ro.ad..ElanLelectronics manufacturing facility 
0 

2. Proposed method(s) of treatment, storage, and/or disposal of effluent or 
leachate (Package plant-lagoon-leachfield, wetlands-infiltration gallery, air 
stripper-injection well, etc.): Groundwater from recovery well(s) will be treated_ 
b_y_.an air stripper to remove volatile chlorinated solvents. Treated gmundwateL­
will be discharged to infiltration galleries in or adjacent to the nearby Calabacillas_ 
Army_o_(Aiternates 1 and 2) or south of Congress Avenue (Alternate 3). 

Djscbar_ge~aracteristics 

3. Quantity: 

a. Design discharge rate in gallons per day (gpd): up to 8154,000 gpd_ 
b. Gallons per day computed on an annual basis: up to 315,360,000 gp_y_ 
c. Number of days per year facility will be discharging: 365 days 



4. Method used to meter or calculate the discharge rate: 
Mechanical totalizing~fl~:n.oLllw.L..Um..J:s;eateW;rL...._..__ _______________ _ 

5. EIOYLCharacteristks_._O_es..cribe if flow is: 

a. Daily (five or seven days per week) or seasonal (give months): 
Discharge is planned for as many as 365 days per year 

b. Continuous or intermittent: Flow is planned to be continuous..but may_ 
on oc-casion be intermittent 

6. Discharge Quality. List the conc~ntrations of contaminants and toxic 
pollutants generally associated with the type of facility or operation. The 
contaminants of concern are those listed in Section 3-103 of the NM Water 
Quality Control Commiss.ion (WQCC) Regulations and total nitrogen 
(nitrate+ total Kjeldahl nitrogen). The toxic pollutants are listed in WQCC 
Regulation 1101-TI. 

Contaminant 

Trichloroethylene_(ICE) 
1.1.1 , -Irichloroe1hane_(ICA)__ 
1.1.:Dichloroethy1ene.~DCE )1---
MethyJene_C.hloride_ _____ _ 
Chmmiurn..Jota.._l --· 

LocationJnformation 

7. Location of discharge site (see FIGURE 1): 

Max. daily Average daily 
value value 

Concentration 

0.1 004Jg~/.__l _J,LO..Y;050_J.Jg/l __ 
_Q.0:6.0_lJQ/I 0.030_J.Jg/L__ 
_Q_QQ_5_J.JgLI 0~0025.J.Jgll _ 
_D..1QQ_J.Jgil 0J)50.JJQ/l_ 
__Qj)_SQ.rng/1 0.050..mg/l __ 

County: B.emaliii.'-L_. __________________ _ 

Township: 11 North Range: __3_East__ Section: _L(proj.)__ 
Latitude/Longitude: Lat,,_. :!:!..35!>£-o--!..1 &.2'...!./~L~o'-'-'n~g...._ . ....,1 06~0_4.!..>0~' ________ _ 

Please provide a copy of a State of New Mexico road map with the property 
clearly outlined. 
The discharge site location is indicated on FIGURE 1 

8. Location of any water supply wells, injection wells, seeps, springs, bodies 
of water or water courses within one mile of the outside perimeter of the 
discharge site. These items must be plotted on a copy of the pertinent 
USGS topographic map(s) or an aerial photograph. Include the name(s) of 
the USGS topographic map(s). Water..su?Pl.Y- wells, wat.er.co.urs.es.....aund...__ __ 
water bodies are indicated in FIGURE 1. No se.eps springs, or injectkm . .we'""'J ...... Is..__ 
ar.e..pr.esent in the area Water su.pply...welldata is outlined in ATTACl:iMENT 8. 



9. Give the location of any proposed or existing wells to be used for 
monitoring the groundwater quality. If Alternate 1 is selected, a groundwater 
monitoring well will be installed about 25 feet northwest of the infiltration gallery 
(see ATTACHMENT E, FIGURE 2). The depth to the water table is about 145 
feet at the monitoring well location The monitoring well would be screened from 
about 10 feet above the water table to about 20 feet below the water table 

If Alternate 2 is selected, a groundwater monitoring well will be installed about 
600 feet northwest of the infiltration gallery (see ATTACHMENT E, FIGURE 2) 
The depth to the water table is about 160 feet at the monitoring well location 
The monitoring well would be screened from about 10 feet above the water table 
to about 20 feet below the water table 

If Alternate 3 is selected, a groundwater monitoring well will be installed about 25 
feet northwest of the infiltration gallery (see ATTACHMENT E, FIGURE 2). The 
depth to the water table is about 110 feet at the monitoring well location The 
well would be screened from about 1 0 feet above the water table to about 20 
feet below the water table 

Groundwate.r...Conditions 

10. a. 

b. 

c. 

The depth (feet) to groundwater below the discharge site: 
The depth to groundwater at discharge Alternates 1, 2, and 3 are 
estimated as 144', 119', and107' respectively, using topographic surfaca_ 
contours and the water table contours provided in FIGURE 1 
The flow direction of groundwater below the site: 
The flow direction of groundwater in the vicinity of the discharge sites is 
northwest (FIGURE 1) 

The gradient of the groundwater below the site: 
The groundwater gradient in the vicinity of the discharge sites is 0 002 

d. Reference or source of information for 1 O.a, b, c, above: 

11. a. 

b. 

Groundwater depth is estimated from FIGURE 1 by comparison of USGS 
quadrangle topographic contours with interpolations of plotted 
groundwater contours. Groundwater flow direction is derived from 
groundwater contours developed from monitor well sounding dudng_July_ 
1996. Groundwater gradient is estimated from groundwater contours in 
the vicinity of the discharge site, as shown on FIGURE 1. 

The Total Dissolved Solids (TDS) concentration (mg/1) of the 
groundwater: 
IDS locally ranges from 430 to 4fi0 mg/1 
Reference or source of information: 
Results of sampling of February 3, 1997 and general chemistry analyses 
far wells MW-32, MW-51, MW-'60, and MW-61 



Elo.o_ding Potential 

12. Describe the flooding potential of the discharge site based on the latest 
Federal Emergency Management Agency flood plain information or site 
specific analysis: 

Alternate 1 is located outside of but adjacent to the Calabacillas Arroyo 
floodway, as delineated by the U S Department of HUD, Federal Emergency 
Management Agency, October 14, 1983, Flood Boundacy_and Eloodwa~p._ 
City of Albuquerque, NM Community Panel No 350002 0002 

Alternate 2 is located within the Calab.acilla"""'s............:A.urru..o'+-y .... o.J.J·fl"""o""'"od,.._wJU..W.a.~-------

Alternate 3 is located beneath. a Cit of Albuquerquastorm wateuie.tention pond 

-~~-----------------~----------------------------------

13. Describe the methods used to control flooding of the discharge site 
(berms, diversion channel, etc.): 
Since..Aliemate 1 is outside the flood. boundacy._NaJlood_control measur.es_are.._ 
neces.;u;.u_~-------------------------

Alternate 2 is located.within the Calabacillas Arroy..olloodw.ay. If this alternativ.e_ 
is_selacted, the infiltration_gallery will be buried 7 0 feet below the arroya_bottom_ 
to_prevent it from being_exposed by scour duting_passage of the 1 OO..:..yeaLs.torm 
(see ATTA~HMENT E) 

Alternata.3Js located..b_eneath a City of Albuquerrtue..storrn...wateuietention..pomL 
site If this altemati~Js..selected. the infil1ration_gallery_willhe.-hurie.d 50 fe.et__ 
beJow.J.baponclb.ottomJo_minimize infiltration of storm..water...intoJ.be..inflltration__ 

gai~~~-------------------------------------------------

SoilancLGe.olo.gic.Jnfonna1.ion 

14. Attach a copy of the USDA Soil <;:onservation Service soil survey map and 
descriptive information for soil(s)associated with the discharge site. 
A..soil map and soil description are presented in ATTACHMENT C 

15. Describe the lithology and thickness of each geologic unit below the 
discharge site. Please indicate which units are water bearing. This 
information may be obtained from driller's logs or geologic reports. 
Sample logs are presented in ATIACHMENT D for monitor wells MW...S2 and 
MW-66 (FIGURE 1) which describe lithology and thickness of geologic units 
he low the discharge site The ground elevation at MW-66 is 51 03' Grou.L.Lndi.A--­
-elevations at Alternates 1 and 2 are estimated, from USG_SJopograp~hu.oic'------­
contours, at 5109' and 5080', respectiYely The ground elevati~ ..... 2...L>is..____ 
5:073 Ground elevation at Alternate 3 ls estimatedlromllSGS topogra.phic'--­
c.ontours at 5075. 



Operational Plan 

16. An operational plan must be attached which describes how the system(s) 
for the collection, treatment, distribution and disposal of waste waters or 
other discharges will be operated and maintained. 
The leading edge plume containment system (see FIGURE 1) consists of 1) one 
or more containment well(s) producing up to 600 gpm (864,000 gpd) of 
groundwater, 2) an airstdpper to remove VOC's from the water, 3) a pipeline 
leading from the well and airstripper location to the infiltration gallery, and 4) one 
or more infiltration galleries located either in the dedicated park area located on 
the north bank of the Calabacillas Arroyo (Alternate 1) Qt~thin the Calabacillas 
Arro..yo=Chanimt'(Aiternate 2) or at the storm water detention pond site located 
south of Congress Avenue (Alternate 3) A detailed explanation of the desi~gnu.___ 
and operation of the leading edge plume containment system is presented in 
AITACHMENT E ...... ~,-; · , ...... 

The containment system is planned to have a capacity between 50 gpm and £00 
gpm. The actua.Ls_ystem capacity will be determined by analysis of a series of 
pumping tests conducted on the installed containment well 

I.his...application contains three alternate infiltration gallery locations The actuaL 
location of the gallery will be based on the outcome of Spartan's ongai&..&jngt:J----­
nego.tiations with landowners and easement holders of the alternative sites 
Alternate 1 is on land (a park site) owned by the City of Albuquerque Alternate 
2 is on land under private ownership and within a drainage easement held by_ 
Alb.uquerque Metropolitan Arroyo Flood Control Authority (AMAECA). Alternate 
3 is on land (a floodwater detention pond site) owned by the City of Albuquerque. 

The infiltration gallery designs presented in ATTACHMENT E are sized for 2QQ_ 
gpm. Jf the actual s~em capacity is more or less than 200 gpm, the gallery 
s.ize will be increased or decreased proportionally. 

Contingenc.y_Elan 

17. A contingency plan must be attached which describes actions to be taken 
in the event that spills or failures occur or ground water standards are 
threatened. 
In order to prevent discharge of untreated water to the infiltration gallery, the 
_ _s_ystem will be equipped with a shutdown which will tum off the .containment well 
_pump if the airstdpper blower fails Additionally, the quality of the effluent from 
_the airstripper will be monitored on a regular basis, as described in item 18 
below, to provide early warning if the treatment efficiency of the airstrippe..__r Dolis.___ 
. declining for any reason. 

· The infdtration gallery will be equipped with a piezometer to allow monitoring of 



the water level in the gal:lery. This will provide early warning if the infiltration 
gallery is clogging and allow time for scheduling maintenance or repair 
Adrlitionally, the piezometer will be equipped with a high level shutdown which 
will turn off the containment well pump if the water level in the infiltration gallery 
rises to the top of the gravel in the gallery This will prevent possible surface 
discharge of the treated groundwater 

MonitoringE.lan 

18. A monitoring plan must be attached which outlines the proposed sampling 
point locations (monitoring wells, outfalls, etc.), sampling protocols 
(bailers, pumps, etc.), sampling frequency (monthly, yearly, etc.), chemit:::.i 
parameters to be ar.aly;;c:.~d for (TDS, nitrate, etc.), static water leve:.a. 
discharge rates (gpd), etc. 

Effluent from the airstripper._willbe monimr;;-,.. ~y for the first week foJlowjng~-­
start..up, then weekly_for the first monti '· and monthly thereafter. To ensure 
compliance with the....Mew_Mexico WaleLQuality Control Commission 
Regulations, Section 3.:-J..Q3 WateL.Samples will be analyzed for trichloroethylene 
(IGE), 1,1 ,1-trichlo.ro.ethane (TCA), 1 ,1-dichloroethylene_(D.C.E.), meth}dene __ 
chloride and chmmium~--------------------

IhED'llate.rleYeUnJ.he_piezometer in theJnfiltr:ation_galle.ry_will be measureclon..a_ 
we_ekly_basis~hawater level approaches the_iap_of the grav_el in the gallecy...,_ 
maintenance willhe_scheduwlts;<eiol.d~. ------------------

A_gmund.water morutoring_well will be installed down gmdient from the infiltration_ 
gallery_(see item 9 ab~e_) Ihe monitoring well location for each infiltration'--­
gallery_all.ernate lo.cationJs shown on FIGURE 1 The well will be equippeclwntL 
a_dedicated sampling_pump It will be sampled on a quarterly_basis for theJirst_ 
two_~ars and then semi::annually Following cessation of the discbargeJb.e.,weiL 
will be sampled quarterly for two years. Ihe sampJe_s_will be analyze ..... d.....,fo ..... r __ _ 
tricbloroetbylene (ICE), 1 1 1-tricbloroetbane (TCA), 1 ,1-dichloroethyle.na.(D_CE)._ 
methylene cbloride, and cbromium. The water level wjJI be measured prio..._r t~o'--_ 
each sampling event. 

Closur:e___Eian 

19. A closure plan must be attached for system components that are likely to 
be discontinued during the term of the permit. The closure plan must 
address the reclamation and post-operational monitoring of groundwater at 
the site, as appropriate. Also the plan shall provide for plugging and 
abandonment of all monitor wells, after groundwater quality meets the 
WQCC Regulations. 
When the Jeading_edgaplurne containment system bas acbieved its objective, 
tha.airsiripper will be remd and sold foLS.cr_ap. Ibe oontainrnent weH(s) will 



be plugged and abandoned according to WOCC regulations The pipeline from 
the containment well to the infiltration gallery will be capped on both ends and 
abandoned in place The inlet piping to the infiltration gallery will be grouted 
with cement to prevent unauthorized discharge to the system The gallery itself 
will be abandoned in place 

The monitoring well associated with the infiltration gallery will be retained until 
eight consecutive quarters of monitoring data have shown that the infiltration 
gallery has not caused contamination of the groundwater beneath the gallery 
sit 
~---------------------------------------------------------

S ignature.(s) 

20. Enclose a signed copy of the lease agreement between you and the owner 
of the property on which the proposed discharge will occur. Lease 
agreement should be valid for the duration of the discharge plan or until 
the discharge plan is modified. 
ltjs_recognized that an agreement between the owner of the land where the 
infiltration gallery is to be located and Spartan is required prior to NMED 
approval of this discharge permit As discussed in item 16 above, negotiations 
wjth the landowners of the alternate sites are underway, and Spartan will 
forward..agreement(s) to NMED as soon as they are completed. 

21. I certify that I am familiar with the information contained in the application 
and that to the best of my knowledge and belief such information is true, 
complete and accurate. 

Signature of person legally 
responsible for the discharge 

Title Date 



ATTACHMENT A 

WELL LOCATION SYSTEM 
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ATTACHMENT B 

WELL DATA IN 
DISCHARGE SITE VICINITY 



Well 
No. Owner 

-
W-1 Marion Davis ----
W-2 A~bert J. Black 
W-3 Albert J. Black 
W-4 ~obert B. B!iscoe 
W-5 Manual Sandoval 

TABLE 1 

WELLS IN VICINITY OF COORS ROAD PLANT DISCHARGE SITES #1, #2, AND #3 
SPARTON TECHNOLOGY, INC., ALBUQUERQUE, NEW MEXICO 

Static 
SEO Location Year Depth Water Date Use of 
File T. R. Sec. Comp . of Well Level Meas. Water 
No. (ft) (ft) * 

RG-55450 11.03.06.313 1993 280 180 02/19/93 0 
RG-3664 11.03.08.134 - 200 56 - D 
RG-6095 11.03.08.134 - 200 47 - D 
RG-5774 11.03.03.140 1963 123 6 - D 

R.G-59010 11.03.08.144 1994 180 28 02/17/94 D 
W-6 Clair or Rosemary le Capitan RG-9807 11.03.08.314 1995 210 3~- 10/27/95 0 
W-.7 lenny Paper RG-60062 11.03.08.322 19.94 225 12 

r--
09/27/94 D 

W-8 Ron Bohannan RG-58707 11.03.08.330 1994 50 22 01/29/94 D 
W-9 Robert Briscoe . RG-12467 11.03.08.330 - 152 - - D 
W-10 Rick Schalk RG-27958 11.03.08.330 - 149 56.25 - D 
W-11 Robert J. Bickerstaff RG-64774 11.03.08.332 1996 65 15 06/24/96 D 
W-12 Tom Clark RG-64571 11.03.08.332 1996 30 10 07/12/96 D 
W-13 Robert Briscoe RG-5.59_57 11.03.08.333 1992 135 60 09/18/92 D 
W-14 Robert B. Briscoe RG-5774 11.03.08.333 - 140 55 - D 
W-15 Robert Floerchinger RG-59857 11.03.08.334 1994 50 9 10/08./9~ D -"--

Dana C. Wood W-16 RG-65160 11.03.08.334 1996 75 15 06/27/96 D 
W-17 A. F. Black. RG-5711 11.03.17.100 - 68 16 - D 
W-1L_ §~!l!J~ruzich RG-6~!!~8 11.03.17.110 1996 130 21 09/17/96 D 
W-19 §~~an chez RG-64429 11.03.17.111 1996 75 20 11/03/96 D ~_.;.7----

:W-20 Dan Dick_erson RG-64790 11 .03 .17.111 1996 38 12 05/24/96 D I 
W-21 Robert Res R.G-65085 11.03.17.112 1996 48 15 06/24/96 D ----
W-~-2 _ ~uUedge Hanes RG-:6.3991 11.03.17.114 1996 40 15 02/12/96 D 
W-23 Alicia Martinez RG-67856 11.03.17.132 1996 38 15 09/19/96 0 
W-24 Frank Mann . RG-19912 11.03.18.413 197~ ~ 12/30/7.1 D 
W-25 

~' 

River Pointe Graul!_ RG-21704 11.0.3.18.413 1972 95 6 11/06/72 0 
-~-
W-26 Frank Mann RG-2222 11.03.18.413 .19,58 86 - - D 
w-27 Ernest M. Baca RG-57103 11.03.18.423 1993 220 1,0 04/15/93 D _._ 

W-28 Patrick Glennon RG-49098 11.03.18.42,3 1988 100 6 06/28/88 D 
~ 

W-29 Robert B. Duran RG-50544 11.03.18.423 1988 20,4 - - 0 ----------- ------r-· . 
1981 114 04/01/81 D W-30 Robert Misurch RG-35879 11.03.18.423 9 

---

Remarks 

destro~ed 
destroyed 

abandoned 



w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 

---

Well 
No. Owner 

----- -----------
-31 Michael or Judith Graham ----- ram· oaVid ______________ 
-32 ----
-33 Q~orge Everage ---
-34 . ~~~y_E~~~er ---- -
-35 ~~~~-~~~!~-----
-36 C. ~-Peterson ---
-37 Richard Chavez ----- ------------
~L ~~~n Brenn~!l 
·39 ~~!_f!'!~~man ----
-40 Qel Gutierrez 
41 Q~~Berger --
·42 Alan Reeves 
-~-

Tom conueras 43 
--'--
44 ~m _gtre _ 
-~-

45 Q~ Moody 

TABLE 1 

WELLS IN VICINITY OF COORS ROAD PLANT DISCHARGE SITES #1, #2, AND #3 
SPARTON TECHNOLOGY, INC., ALBUQUERQUE, NEW MEXICO 

Static 
SEO Location Year Depth Water Date Use of 
File T. R. Sec. Comp. of Well Level Meas. Water 
No. __!!!L _!!!L • --------

RG-50051 11.03.18.423 1988 200 16 11/15/88 0 

-

Remarks 

------

-------- ----------- ------ ----- ------- --------- ----- --------·----- -------- .. 

RG-38495 11.03.18.423 1982 116 10 08/17/82 D ---------- -------
RG-42482 11.03.18.424 1984 90 - 0 

---~ --- -
RG-48686 11.03.18.424 1987 80 6 07/11/86 D 
RG:39493 

----- ----- ----- ----
11.03.18.424 1983 113 12 04/05/83 0 - ------ ----·····------~ --- ---- ··-

RG-45840 11.03.18.424 1986 75 D 
RG-5140S 

---- .. 

f-J 1.03.18.441 1989 190 10 09/08/89 D --------
1979 RG-33058 11.03.18.441 137 9 09/19/79 D . ~---------------·- -----

RG-38109 11.03.18.441 19_82 97 11 10/12/82 D 
RG-34878 11.03.18.441 1980 125 120 0~0 D 
RG-45521 11.03_.18.1~ ~~ 105 8 04/24/.86 D 
RG-4396_9 11.03.18.441 1985 ~~~ 6 05/22/85 D 
RG-46116 11.03.18.441 1986 - - D 
RG-562~!_ 11.03.18.442 1992 220 16 10/20/92 D 

1---------'--
120-

~-~ t--~~~ 

RG-36063 11.03.18.442 1981 10 06/04/81 D 

~-W~!er U~e S,._y_m~b_o_l_s ___ _ 
0 =Domestic 
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DISCHARGE SITE SOIL DESCRIPTION 



ATIACHMENTC 

DISCHARGE SITE SOIL DESCRIPTION 

According to the SCS soil survey which covers the alternate discharge sites, all of the 

sites are located within the Bluepoint Series. The Bluepoint Series consists of deep, 

somewhat excessively drained soils that formed in sandy alluvial and eolian sediments 

on alluvial fans and terraces. Slopes are generally 1 to 15 percent for the series. 

Permeability is rapid. Available water capacity is 4 to 5.5 iches. Effective root 

depth is 60 inches or more. 

A soil profile representative of the series is provided below: 

A1 0 to 8 inches, pale brown (10YR 6/3) loamy fine sand, brown (10YR 5/3) moist; 

single grained; loose; many fine and very fine roots and interstitial pores; slightly 

calcareous; mildly alkaline; clear, wavy boundary. 

C1 8 to 20 inches, pale brown (10YR 6/3) loamy sand, brown (10YR 5/3) moist; 

massive; slightly hard, few fine and very fine roots, very friable; many very fine 

intestitial pores; slightly calcareous; moderately alkaline; clear, wavy boundary. 

C2 20 - 60 inches, light yeBowish brown (1 OYR 6/4) loamy sand, dark yellowish 

brown (10YR 4/4) moist; massive; slightly hard, very friable; few fine and very 

fine roots; many very fine interstitial pores; slightly calcareous in spots; mildly 

alkaline. 

The three alternate discharge sites are located within two mapping units of the 

Bluepoint Series as outlined below: 

BCC: Bluepoint loamy fine sand, 1 to 9 percent slopes. 

Alternate discharge sites 1 and 2 are located within the BCC mapping unit indicated on 

the accompanying soil map. This soil is nearly level to moderately sloping. It has the 



profile described as representative of the Bluepoint Series, but on about 10 percent of 

the acreage the surface layer is sand. Runoff is slow, and the hazard of blowing sand 

is severe. 

Bb: Bluepoint find sand, hummocky. 

Alternate discharge site 3 is located within the Bb mapping unit. This gently rolling to 

rolling soil is in areas near the basalt flows. The soil unit occurs as low dunes 8 to '50 

feet high of reworked sand. Areas are generally 15 to 100 acres in size. The soil has a 

profile similar to that described as representative of the series, but the surface layer 

differs in texture. Runoff is slow. The hazard of soil blowing is severe. 

Source: USDA, Soil Conservation Service. June 1977. Soil Survey of Bernalillo 

County and Parts of Sandoval and Valencia Counties, New Mexico. 
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Source: USDA SCS. June 1997 Sod 
Survey of Bernalillo County and pans 
of Sandoval and Valenoa Counttes. 
N- MexiCO. Map Sheet •10. 
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BERNALILLO COUNTY. NEW MEXICO 
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ATIACHMENTO 

LITHOLOGIC SAMPLE LOGS 

FOR MW-62 AND MW-66 



.......... ..,_, __ , __ 
iROUND SURF ACE 

2" PVC Casing 
to 85 fe-et 

Cement/Bentonite 
qrout to A4 feet 

6- l/4" Bocehole 
1 

to 115 feet 

.. 

Elevation 5075.00 ft Date 9/28/90 

UGHT BROWN FINE TO 
MEDIUM SAND {SP) 

LIGHT BROWN CLAYEY FINE 
SAND <SC) 

LIGHT BROWN FINE SAND (SP) 

LIGHT BROWN FINE SANDY 
CLAY (CL) 

H•rdlnv uw•on ···-····~ONITORING ~- DETAn... MW-62 
Engtneers and 
Snv•ronmental Servte~s 

..ce NUW8£R 

06310.03'9.12 

Spartan Technology Inc. 
Albu~ue-rque. New Mexi-co 

DolTE 

12/90 



levation """' · .., ....... 

·ROUND SURF ACE. 

Borehole allowed to 
cave-in from 44 to 
115 feet 

.. 
~ ::. 
:: 
·: 
:· 
.. .. 
.. .. 
·: •. 

::-
:·. 

:: 
.. 
•. 

=:. .. .. 
·: .. .. 
·: .. 

.. .. 

.. . . 
•. 

l!: 
~~. 
·: 
:· 

:· 

: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 
: 

!· · . :. 

:· 
~: 

, 

Elevation 5075.00 ft Dat:e 9/28/90 

40~~~--------------------------------------

45 

50 

55 

60 

65 

70 

75 

80 

":\:~:~ 
::·-:-· 

\\~ 
: .. · ·:::·.-: 
. ~. ;: . ~-: 

·.:·.·· 

::::::::: 
.=.=:.:.: ... 

·:\/ 
/\~ 

:·:~:::j 
·:\/ 
.:.=:.:.: 

.iiii:l:l 
··. 

:.::-·.: 
:. :0 

.. ~:~/~ 
•:":>:·: 

. .. 
:\/ 
:. :. 

LIGHT BROWN CLAY (Cl.) 

TAN MEDIUM TO COARSE SAND (SW) 

-granular g-ravel at 52 f.eet 

-1/4"' to 1-1/2"' pebbly gravel at fJ7 fe.et 

Hardlnv uw•on ..... _ •• ,.MONITORING WELL DErAIL MW-62 
cnglnee.rs and 
Env•ronmentat Services Spanon Technolo.gy Inc. 

Albuquerque. New Mexi<:o 

~ Q.t.n;: 

12/90 



GROUND SURFACE 

2" Stainless Steel 
Casing from 
85 to 95 feet 

2" Stainless Steel 
Screen (slot si:e 0.01 ") 

· from. 95 to 110 feet 

.. 

.. .. 

.. 

.. .. 

.. . . 

.. .. 

.. . . 

.. 

.. .. ·. .. 

.. .. 
:: 

.• .. .. 
.. .. 

~:. '1: 
::. 

.. 

Elevation 5075.00 ft Date 9/28/9{) 

80~--~-----------------------------
.·.· .. ·.· . .. . . · .. · 

85 

90 

95 

100 

105 

110 

115 

120 

-ooc:asional gravel at 85 f.eet 

-112• gravel at 98 feet 

-X' gravel at 1 00 feet 

End of boring at 115.00 feet. 
Groundwater encountered at 103.66 feet 
during drilling. 

H•ralnv uwaon A .. ocl•teMONlT{)R.ING WEl..L ·DETAIL MW-62 
cngtneers and 
Envaronmen-tal Serv•c-es 

.ca~ 

06310 .. 039.12 

Spanon Technology Inc. 
Albuquerque. New Mexico 

O...TE 

12/90 



METRIC 
Corporation 

SAMPLE LOG 

Borehole Number MW.:66 Borehole Location N1526389.09 E375859.24 

Property Owner City of Albuaueraue 

Sample Logger . Peter H. Metzner. Metric Corooration 

Driller Rodaers Environmental Services Inc. 

Drilling Medium ~M:.:.u:..:d:.....:.....R:..:::o:.!.:ta::..:.rv....I...---------------------

Date of Completion 6-20-96 Ground Elevation _;:::..51..:....:0::..:3::..:.·;:::..03::::..,_ ________ _ 

Depth Thickness 
(feet) (feet) Strati9raphic D.escription 

0-5 5.0 Pale yellowish brown (1 OYR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to very coarse sand. 

5- 15 10.0 Pale yellowish brown (10YR 6/2), poorly 
s-orted, sub-angular to sub-rounded, fine sand 
to granule gravel. 

15-20 5.0 Pale yellowish brown (10YR 6/2), medium 
sorted, sub-angular to rounded, medium sand 
to granule gravel. 

20-35 15:0 P~le yellowish brown {10YR 6/2), poorly 
sorted, sub-angular, very fine sand to very 
coarse sand. 

35-40 5.0 Pale yellowish brown {10YRB/2), poorly 
sorted, sub-angular, very fine sand to very 
coarse sand with some day. 

40-45 5.0 Pale yellowish brown (1QYR 6/2), poorly 
sorted, sub-angular, very fine sand to very 
coarse sand. 



METRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number MW-66 Borehole Location N1526389.09 E375859.24 

Depth Thtckness 
(feet) (feet) Stratigraphic Description 

45-65 20.0 Pale yellowish brown (1 OYR 6/2), poorly 
sorted, sub-angular to sub-rounded, fine sand 
to granule .gravel. 

65-75 10.0 Pal.e yellowish brown (10YR 6/2), medium 
sorted, sub-angular to sub-rounded, fine sand 
to v.ery coarse ·sand. 

75-80 5.0 Pale yellowish brown ( 1 OYR 6/2), poorly 
sorted, sub-angular to sub-rounded, very fine 
sand to granule gravel with some day. 

80-85 5.0 Pale yellowish brown (10YR 6/2), well sorted, 
sub-angular to sub-rounded, granule gravel to 
small pebble gravel. 

85- 100 15.0 Pale yellowish brown ( 1 OYR B/2), poorly 
s-orted, sub-angular, very fine sand to very 
coarse sand. 

100- 120 20:0 Light brownish gray {5YR 6/1 ), poorly sorted, 
angular, medium sand to pebble gravel. 

120- 135 15.0 Light brownish gray (SYR 6/1 }, poorly sorted, 
angular to sub-angular, clay.ey very fine sand 
to small pebble gravel. 

135- 145 1{):0 light brownish gray ( SY'R 6/1 ), poorly s-orted, 
angular, very fine sand to small pebble gravel. 

145- 150 5.0 Light brownish gray (SYR 6/1 ), poorly sorted, 
angu~ar to sub-angular. medium -sand to small 
pebble gravel. 



METRIC 
Corporation 

SAMPLE LOG 
Continued 

Borehole Number MW-66 Borehole Location N1526389.09 €375859.24 

Depth Thickness 
(feet) (fe,et) Stratigraphic Description 

150- 160 10.0 Light brownish gray (5YR 6/1 ), poorly sorted, 
angular, very fine sand to small pebble gravel. 

1'60- 175 15.0 Light br:ownish gray (SYR 6/1 ), poorly sorted, 
sub-angular, very fine sand t-o granule gravel. 

175-200 25.0 Pinkish gray (5YR 8/1 ), angular to sub-
r-ounded, sandy clay and c-layey very fine sand 
to granule gravel. 

200-205 5.0 Light brownish gray (5YR 6/1 ). angutar to sub-
rounded, clayey very fine sand to granute 
gravel. 

205-215 10.0 Light brownish gray (5YR 6/1 ), angular to sub-
rounded, medium sand to small pebble gravel. 



ATTACHMENT E 

OPERATION PLAN 



ATTACHMENT E 

OPERATIONAL PLAN 

The leading edge plume containment system (see FIGURE 2) consists of 1) one or 

more containment welts producing up to 600 gpm {864,000 gpd) of groundwater, 2) an 

airstripper to remove VOC's from the water, 3) a pipeline leading from the well and 

airstripper location to the infiltration gallery, and 4) one or more infiltration galleries 

located either in the dedicated park area located on the north bank of the Calabacillas 

Arroyo (Alternate 1 ), within the Calabacillas Arroyo Channel (Alternate 2), or beneath 

the floodwater detention pond site located south of Congress Avenue. 

The containment well will consist of at least a 6 inch -diameter steel cased well. The 

depth to water at the well site is about 200 feet. The well is planned to have about 100 

feet of wire wound stainless steel screen extending from the water table to 100 feet 

below the water table. The well will be operated at a rate sufficient to produce a 

capture zone as wide as the contaminant plume (see FIGURE 2). 

The airstripper, which will be located at the well head, will be sized to treat the flow from 

the well to achieve the WQCC standards for the VOC's identified in the application. 

Additionally, the groundwater will be treated at the well head with "Aqua Mag" to inhibit 

precipitation of calcium carbonate and other scaling compounds in the pipeline and 

infiltration gallery. "Aqua Mag" is a product of Kjell which is located in Janesville, 

Wisconsin. The product consists of 30% ortho phosphate and 70% poly phosphate. 

The treated groundwater will be conveyed from the well head through an underground 

6" plastic (PVC or PE) pipeline along public rights-of-way to the infiltration gallery site 

(see FIGURE 2). 

Three alternative infiltration gallery sites are being considered as shown on FIGURE 2. 

The final gallery location will be based on Spartan's ability to gain access to one of the 

sites. In either case, the infiltration galtery was sized for 200 gpm based on the 



Monitor Well 
(Alternate 2} 

Infiltration Gallery 
(Alternate 2) 
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I 
I 
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- ,_ - .!. - - ':::=:== 
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// 
Infiltration 'Gallery 

(Alternate 1} 

~ 

'FIGURE 2 

PLUME CONTAINMENT SYSTEM 

.. 100'-• 



experience at the Van Waters and Rogers (VWR) remediation site located in 

Albuquerque's South Valley. The VWR system is believed to be sized as foltows: 

Size= 12' x 225' = 0.052 Ac 

Capacity = 120 gpm 

The system for Spartan was sized by adjusting the VWR system for the ratios of vertical 

hydraulic conductivity and capacity for the two sites as follows: 

0.062 Ac X 2472 Wyr x 200 gpm = 0.3 Ac 
814 Wyr x 120 gpm 

Atternate 1 is located in an undeveloped park site on the north bank of Calabacillas 

Arroyo (see FIGURE 2). If the infiltration gallery is constructed at this site, it will be 

recessed below the arroyo bottom elevation, as shown in FtGURE 3, to prevent the 

possibility of water seeping out of the arroyo bank. Details of Alternate 1 design are 

presented in FIGURE 4. 

Alternate 2 is located in the bottom of the Calabacillas Arroyo (see FIGURE 2). If the 

infiltration gallery is located at this site, it will be placed deep enough to prevent scour in 

the arroyo channel from exposing it {see FIGURE 3). A scour analysis was conducted 

to estimate the total long term degradation plus local scour<iepth such that the 

infiltration gallery can be plac.ed de.ep enough to prevent the gallery from being 

destroyed during its useful life, which is a~sumed to be 4 years. Two primary 

references were used in determining a reasonable depth to bury the proposed 

infiltration gallery to be built in the Catabacmas Arroyo bottom. The two 'Cited references 

are as follows: 

Mussetter Engineering .• Inc. December 1996. Draft Report Calabacillas Arroyo Prudent 

Line Study and Related Work. Prepared for AMA'FCA. 

Mussetter, K. A., Lagasse, P. f., Harvey, M.D. November 1994, Sediment and Erosion 
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Jim Cap 

4" Sch 40 PVC Piezometer with r 
Lockable Wellhead 

High Level Sensor Set at Top of Gravel 
-~-

Concrete 

s· dia. Sch 40 
PVCwWholes 

@ 1.0 ft. c.c. 
along pipe 

0 

30'- 35' 

o- 10' c.c. -o 

t 
5' 

1 

FIGURE 4 

. AlTERNATE 1 

Existing Grade 

Alternate 1 

not to scale 

Fill from Excavation 

l 
/'Filter Fabric (Nilcon TypeS 12 ozlyd2 

or equal) 

6' 

l 
1 Yz•Gravel (ASTM C33 Size No.4) 

Limit of Excavation 

1NFILTRATION GALLERY DETAILS 



Design guide. Pr.epared for AMAFCA. 

The Mussetter, December 199'6 report provides design flows, hydraulic variables and 

maximum long term degradation values for the arroyo reaches. The maximum 

degradation was assumed to occur at the upstream end reach. The scour at a 

particular station was assumed to vary linearly with distance. 

Equation 3.90 from Mussetter et al, November 1994, allows calculation of local scour as 

follows: 

Ys = (0.73 Cos 9) + (0.14· n Fr) Cos 9 + 4 Ffl·33 Sin 9 
y1 Flood Wall Antidune Scour Impingement 

Scour Scour 

TABLE 1 shows scour calculations for Station 68+00. The calculations indicate that 7.0 

feet <Jf cover will protectthe infiltration gallery from the expected scour with a signif~eant 

safety factor. Each time the gallery is rebuilt, it will be constructed to a total depth of 

13.0 feet below the arroyo bottom that exists at the time of reconstruction. This will 

result in the gallery being constructed at lower and lower elevations as time passes if 

the arroyo bed is continuing to degrade. Details of the Alternate 2 design are presented 

in FIGURE 5. 

Alternate 3 is located beneath the bottom of the floodwater detention pond located 

south of Congress Avenue (see FIGURE 2). If the infiltration gallery is constructed at 
. 

this site, it will be buried 5.0 feet below the pond bottom to minimize infiltration of storm 

water into the infiltration gallery. Details of Alternate 3 are presented in FIGURE ·6. 

All thr.ee alternates are equipped with a piezometer to monitor the water level within the 

gravel such that maintenance can be scheduled if the gallery is -clogging. 

It is believed that the life of the infiltration gallery will be limited by dogging of the 

infiltration interfa-ce, and clogging rate is pr-oportional to infiltrated volume per unit area. 
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Alternate 2 
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Alternate 3 

/_ Lockable Wellhead 

rT--_, 4• Sch 40 PVC Piezometer with 

not to scale 

High Level Sensor Set at Top of Gravel 

/ 'Fill from :Excavation 

///,,'»"·''o/.1'/ 
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along pipe 

FIGURE "6 

ALTERNATE 3 
INFILTRATION GALLERY DETAILS 



The water will be pretreated with "Aqua Mag", as is the case at the VWR site. The 

predicted lifespan for the Spartan Coors Road infiltration gallery is calculated as follows: 

VWR Wetted Ar.ea (120 gpm) 
= 12' X 225' + 6(2)(12+225) 
= 5544 ff . 

VWR Wetted Area (200 gpm) 
·= 5544 X 2ill) 

120 
= 9240 ff 

Spartan Wetted An~a (200 gpm) 
= 0.3 X 43,560 + '6(4 )(J 0.3(43,560)] 
= 15,811 ff 

Life Spartan Site= Area Spartan (200 gpm) x Life VWR Site 
Area VWR (200 gpm) 

= 15,811 x 2.5 yr. = 4.2 yr. 
9,240 

Use 4.0 yr. 

When the infiltration gallery clogs, the system will be shut down and the infiltration 

gallery will be excavated and reconstructed at the same location. 

Groundwater extraction combined with airstripper treatment is considered a best 

demonstrated available technology for volatile organic constituents (VOC) such as TCE 

and TCA. Further, 9% years of successful experience with the current on-site system, 

consisting of groundwater extraction and airstripper treatment system confirms the 

applicability of the technology to the Spartan site. The success provides the basis for 

the plan to utilize airstripper treatment technology in the offsite plume leading edge 

vicinity. The containment well (FIGURE 2) planned near the plume leading edge will be 

screened to the deeper of: (1) deepest contamination detected at well cluster #9 (MW-

48, 55, 56, and 67) or {2) the elevation at which less than 50 ppb TCE is first detected 

in new MW-7Q to provide effective v.ertical capture. In addition, previous pumping tests 

and a number of r.ecent studies/investigations show that a single well should have a 



horizontal capture exceeding the current width of the plume. However, horizontal and 

vertical capture of the containment well will be verified by extended demonstration. 

Long-term performance of the containment well will be monitored by means of the 

existing groundwater monitoring network (FIGURE 1 ). 



TABLE 1 

SCOUR CALCULATIONS INFILTRATION 
GALLERY AT Sta. 68+00 

(Upstream from Blacks Arroyo) 
(Reach 7, 8 = 0°) 

Design Storm 10-yr 

Peak Flow (Existing .conditions) {CFS) 4,210 

Velocity (V) (FPS) 10.0 

Hydraulic Depth (D) {FT) 3.1 

Fr = v/JgO 1.00 

Max. Degradation (After 10 yr, Exist. Cond.) (FT) 8.1 

Degradation @ Sta. 68+00 (3/17 x 8.1) (FT) 1.4 

Antidune Scour Y, (0.14n'Fr) Cos 8{'FT) .1A.. 

Total Scour (FT) .2.a. 

100-yr 

10,340 

13.2 

5.4 

1.00 

8.1 

1.4 

2A._ 

.3...a. 



ATTACHMENT F 

DISCHARGE SITE APPROVAL 

DOCUMENTATION 



Arrangements are being negotiated with the City of 

Albuquerque, Albuquerque Metropolitan Arroyo flood Control 

Authority, and the owner of the Calabacillas Arroyo. Final 

documents will be provided when available. 



METRIC 
Corporation ENVIRONMENTAL ENGINEERING AND SCIENCE 

8429 WASHINGTON PLACE NE. SUITE A 
ALBUQUERQUE. NEW MEXtCO 87113 
Phone: (505) 828·2801 

Mr. James B. Harris 
Thompson & Knight 
1700 Pacific Ave., Suite 3300 
Dallas, TX 75210 

Dear Jim: 

Fax.: (505) 828-2803 

October 22, 1998 

Enclosed is a copy of the quality assurance and quality control plan for Pinnacle 
Laboratories. Stavros and Pierce both indicated that you were going to compile the 
submittal, so you will need this document. Also enclosed is FIGURE 3, Additional 
Vadose Zone Investigation and Robust SVE Implementation Schedule. 

If you have questions please contact me. 

GLR/rkh 

cc: Stavros Papadopulos 
Pierce Chand~er 
Jan Appel 

Sincerely, 

METRIC Corporation 

C.~ .)__f~ 
~~-
Gary L. Richardson, P . .E. 
Executive Vice Preskient 



GARY E. JOHNSON 
GOVER1VOR 

June 26, 1998 

Stille of New Mexico 

ENVIRONMENT DEPARTMENT 
Ground Water Quality Bureau 

Harold Runnels Building 
1190 SL Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 

(505) 827-2900 phone 
(505) 827-2965 fax 

CERTIFIED MAIL- RETURN RECEIPT REOUESTED 

~-Richard D. Mico, V.P. & General Manager 
Sparton Technology, Inc . 
.f901 Rockaway Boulevard SE 
Rio Rancho, New Mexico 87124-4469 

MARK E. WE/DL...,,. 
Secretary 

RE: Discharge Plan Approval, DP-1184, Sparton Technology, Inc.- Coors Road Facility 

Dear Mr. Mico: 

Pursuant to Water Quality Control Commission (WQCC) Regulation 3109, the .discharge plan 
application for DP-1184, submitted by Mr. Richard D. Mico for the discharge of up to 864,000 
gallons per day (gpd) of-treated contaminated ground water from the Spartan Technology, Inc.­
Coors Road Facility (Spartan) ground water remediation system is hereby approved, subject to the 
conditions listed below. The facility is located in northwest Albuquerque in projected Section 7, 
Tl1N, R3E, Bernalillo County. In approving this discharge plan, the New Mexico Environment 
Department (NMED) has determined that the requirements ofWQCC Regulation 31 09.C have been 
met. 

The approved Spartan treatment and disposal system is briefly dr!scribed as follows: 

Contaminated ground water will be pumped from one -extraction well to ari air stripper to remove 
volatile chlorinated solvents. Treated ground water will be piped to an infiltration gallery located 
beneath the Calabacillas Arroyo channel (projected Section 7.14, TllN, R3E) for infiltration. 
Ground water below the infiltration site is at a -depth of approximately 119 feet and has a total 
dissolved solids concentration of approximately 400 to 500 milligrams per liter. 

The approved disc~arge pian consists of the materials submitted by Spartan and METRIC 
Corporation <iated December 23, 1997, January 22, February 26, March 20, and March 23, 1998. 
The discharge shall be manage-d in accordance with the approved plan and is subject to the 
c<>nditions listed below. 
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However, approval of this discharge plan does not relieve you of your responsibility to comply with 
the New Mexico Water Quality Act, WQCC Regulations, any other applicable federal, state and/or 
local laws and regulations, such as zoning requirements and nuisance ordinances. 

CONDITIONS FOR APPROVAL 

This discharge plan approval is subject to the following conditions for the following reasons: 

I. Spartan shall meter the volume of treated effluent discharged and remediation 
enhancement solution injected monthly and report the volwnes of each to NMED in 
the quarterly reports as described in Condition #3 (below). 

The reason for this condition is to provide a mechanism for monitoring the volume 
of treated effluent discharged in accordance with WQCC Regulation 3107 .A.l. 

2. Spartan shall sample the newly installed ground water monitor wells located in the 
vicinity of the infiltration gallery (Specific Requirement #3) within 30 days of 
installation and development, and prior to discharging treated effluent to the 
infiltration gallery, and shall submit the results to NMED within 60 days of well 
installation. The monitor wells shall be sampled and analyzed for the following 
parameters: chlorinated solvents (trichloroethylene, 1, I, 1-trichloroethane, 1,1-
dichloroethylene, and methylene chloride) using EPA Method 8021 HALO (formerly 
EPA 8010), total dissolved solids (TDS), and for chroniiwn, iron and manganese 
using EPA Method 6010 or equivalent methods. · 

The reason for this condition is to establish water quality in the vicinity of the 
infiltration gallery prior to Sparton beginning discharge, in accordance with WQCC 
Regulation 31 07 .A.8. 

3. Spartan shall submit quarterly monitoring reports to NMED. Quarterly monitoring 
reports shaH be received by the Ground Water Pollution Prevention Section 
(GWPPS) no later than January 31, April30, July 31, and October 31 of each year. 

Monitoring reports shall include the following: monthly effluent discharge volumes 
and monthly effluent quality analyses, quart·erly water levels and analytical results 
for all monitor wells used to monitor ground water quality in the vicinity of the 
infiltration gallery, weekly measurements of water levels in the piezometer, and a 
swnmary of system operation and maintenance performed during the quarter. 
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The reason for this condition is to provide a monitoring plan to ensure that ground 
water quality standards are not exceeded as a result of your discharge in accordance 
with WQCC Regulation 3106, 3107.A.5., and 3107.A.8. 

4. If the eftluent quality of the discharge does not meet WQCC standards, Spartan shall 
immediately shut down the remediation system until the sample results are 
con:=urned. A confirmation sample shall be collected from~~ treated effluent within 
48 hours of receipt of the initial analytical_r~ult~ -The system will remain de-

-~-- ___ ... 
activated for the ~hortest practical time, until the problem can be remedied and the 
treated effluent quality dq~s_}lot exceed WQCC standards. 

The reason for this condition is to provide a contingency plan to address failure of 
the treatment system in accordance with WQCC Regulation 3107 .A.8, and 
3107.A.l0. 

5. In the event of a spill or discharge of contaminated water at the well head, piping, or 
infiltration gallery, Spartan shall shut down the remediation system, determine the 
quantity, extent, and impact of the spill or discharge, and implement corrective 
action. Spartan shall inform GWPPS verbally within 24 hours of the spill or 
discharge event. Within seven (7) days of the spill or discharge event, Spartan shall 
submit to GWPPS a written explanation of the cause of the spill or discharge and 
remedial action taken. In addition, Spartan will also notify Surface Water Quality 
Bureau {SWQB) within 24-hours in the event of a spill or discharge to the arroyo. 

The reason for this condition is to provide a mechanism for dealing with 
unauthorized spills and system failure in accordance with WQCC Regulation 
1203.A, and 3107.A.10. 

SPECIFIC REQUIREMENTS 

The terms and conditions of this approval contain specific requirements which are summarized 
below. 

1. Sparton is authorized to discharge up to 864;000 gpd of treated contaminated ground 
water which has been treated using an air stripping process to below WQCC 
standards, into an infiltration gallery located beneath the Calabacillas Arroyo channel 
(projected Section 7.14, T11N, R3E). 

2. Sparton will install the -top of the infiltration galJery a minimum of seven (7) feet 
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below the arroyo bottom that exists at the time of construction to prevent scour in the 
arroyo channel from exposing the infiltration gallery. 

3. Sparton will install three ground water monitor weUs near the infiltration gallery 
prior to effluent being discharged into the infiltration gallery. The monitor wells will 
be located as follows: one down gradient monitor well will be located within 50 feet 
down gradient of the infiltration gallery; one down gradient monitor well will be 
located within 150 teet down gradient of the infiltration gallery; and one up ~die-:: 
monitor well will be located within 250 feet up gradient of the infiJtr;;.ti-:,, gallery. 

All newly installed monitor wells used to monit01 ground water quality in the 
vicinity of the infiltration gallery will be surveyed to common pennanent bench mark 
to the nearest one-hundredth of a foot. 

All monitor wells will be installed according to NMED Guidelines for Monitor Well 
Construction and Abandonment (copy enclosed). Monitor wells will be screened 
with 30 feet of well screen, screened from 10 feet above the static water level (as 
indicated during monitor well installation), and 20 feet below the water table. 

If any monitor well is destroyed or damaged during flooding of the arroyo, Sparton 
will repair or replace the monitor well as necessary and within a reasonable period 
of time. 

4. Sparton will design and construct the infiltration gallery for a discharge of200 gpm. 
However, if the infiltration gallery must be sized greater than 200 gpm, Sparton will -
submit revised plans and specifications for system modification to NMED for 
approval prior to discharging more than 200 gpm. 

5. Sparton is authoriud to add approximately 4 parts per million of liquid nutrients 
(Aqua Mag) to the injection water at the wellhead to inhibit precipitation of calcium 
carbonate and other scaling compounds in the pipeline and infiltration gallery. 

6. Sparton will install an automatic shutdown switch to tum off the containment well 
pump in the event the air stripper blower fails. In addition, the infiltration -gallery 
will be -equipped with a piezometer -to monitor the water level in the infiltration 
gallery. 1be piezometer will be equipped with a high water level shut down system 
which will shut down the .containment well pump if the water level within the 
infiltration gallery rises to the top of the gravel in the infiltration gallery. Sparton 
will either have the containment well checked by an operator twice per week or 
install an automatic shut off alarm to notify a responsible person in the event -of a 
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system shut down to prevent the system from being shut down for an extended period 
of time. 

7. Sparton will sample effluent from the air stripper system after start-up daily for the 
first week, weekly for the first month, and monthly thereafter. Samples will be 
analyzed for chlorinated solvents (trichloroethylene, 1,1,1-trichloroethane, 1,1-
dichloroethylene, and methylene chloride) using EPA Method 8021 HALO (formerly 
EPA 8010), and for-chromium using EP:\ M:thod 6010. !n addition, the air stripper 
effluent will be sampled on a weekly basis for the first month of operation, and 
monthly thereafter for iron and manganese using EPA Method 6010. 

8. Sparton will sample all monitor wells associated with the infiltration gallery on a 
quarterly basis for the following parameters: chlorinated solvents using EPA Method 
8021 HALO, and for chromium, iron, and manganese using EPA Method 6010. 
NMED will consider a request for a reduction in the monitoring after two years of 
system operation for the following: I) a reduction in monitoring frequency for the up 
gradient well, and 2) a reduction in monitoring frequency for iron and manganese if 
these constituents are not detected above Vv"QCC standards. A minimum of one 
down gradient monitor well will be monitored on a quarterly basis for the duration 
of the discharge. 

9. In the event the infiltration gallery fails or clogs, Spartan will replace the infiltration 
gallery at the same location within 6 weeks of system failure. Each time the 
infiltration gallery is rebuilt, the bottom of the infiltration gallery will be construc~d 
to a total depth of thirteen (13) fe.et below the·existing arroyo bottom as determined 
at the time of construction. 

10. In the event that ground water is <:ontaminated in the vicinity of the infiltration 
gallery as a result ofSparton's discharge, Spartan will abate any resulting ground 
water contamination in accordance with 3109.E and Subpart IV of the New Mexico 
Water Quality Control Commission Regulations. 

11. When the Spartan site is closed, Sparton will monitor the ground water in the vicinity 
of the infiltration gallery for eight -consecutive quarters for the following parameters: 
-chlorinated -solvents (trichloroethylene, 1 ,l, 1-tri<:hloroethane, 1,1-dichloroethylene, 
and methylene chloride) using EPA Method 8021 HALO (formerly EPA 8010), and 
for chromium using EPA Method 6010. IfWQCC ground water quality standards 
are not exceeded after 8 conse-cutive quarters, Spartan shall implement the Closure 
Plan as stated in the amended discharge plan application dated February 26, 1998 and 
the supplement to the discharge plan dated March 20, 1998. The closure plan 
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includes: removal of the air stripper, capping and abandoning in-place the pipeline 
leading from the contairunent well to the infiltration gallery, plugging and 
abandorunent of all monitor wells associated with the infiltration gallery according 
to NMED Guidelines for Monitor Well Construction and Abandorunent (copy 
enclosed), and removal and proper off-site disposal of all perforated pipe from the 
infiltration gallery. 

GENER<\L DISCHARGE PLA .. 'N REQUIREMENTS 

In addition to any other requir~ments provided by law, approval of discharge plan, DP-1184, is 
subject to the following general requirements: 

!\Tonitorin1: and Reporting 

Morutoring and reponing shall be as specified in the discharge plan and supplements thereto. These 
requirements are summarized on the attached sheet( s ). Any inadvertent omissions from this 
summary of a discharge plan monitoring or reporting requirement shall not reli·eve you of 
responsibility for compliance with that requirement. 

Record Keeping 

1. The discharger shall maintain at the facility, a written record of ground water and wastewater 
quality analyses. 

The following information shall be recorded and shall be made available to the NMED upon 
request. 

a. The dates, exact place and times of sampling or field measurements. 

b. The name and job title of the individuals who performed the sampling or 
measurements. 

c. The dates the analyses were performed. 

d. The name and job title of the individuals who performed the analyses. 

e. The analytical techniques or methods used. 

f. The results ofsuch analyses, and 
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g. The results of any split sampling, spikes or repeat sampling. 

2. The discharger shall maintain a written record of any spills, seeps, and/or leaks of effluent, 
leachate and/or process fluids not authorized by this discharge plan. 

3. The discharger shall maintain a written record of the operation, maintenance and repair of 
facilities/equipment used to treat, store and/or dispose ofwastewater; to measure flow rates; and/or 
to monitor water quality. This will include repairs, replacement or calibration of any monitoring 
equipment and repairs or replacement of any equipment used in Spartan's waste or wastewater 
treatment and disposal system .. 

4. The discharger shall maintain a written record of the amount of effluent discharged. 

Inspection and Entrv 

In accordance with§ 74-6-9.B & E NMSA 1978 and WQCC Regulation 3107.0., the discharger 
shall allow the Secretary or his authorized representative, upon the presentation of -credentials, to: 

1. Enter at regular business hours or at other reasonable times upon the discharger's premises 
or where recor-ds must be kept under the conditions of this discharge plan. 

2. Inspect and copy, during regular business hours or at other reasonable times, any records 
required to be kept under the conditions of the discharge plan. 

3. Inspect, at regular business hours or at other reasonable times, any faciiity, equipment 
(including monitoring and control equipment), practic:es or operations regu!ated or required 
under this discharge pian. 

4. Sample or monitor, at reasonable times for the purpose of assuring discharge plan 
compliance or as otherwise authorized by the New Mexico Water Quality Act, any effluent 
at any location before or after discharge. 

Dutv to Provide Information 

In accordance with § 7 4-6-9 .B NMSA 1978 and WQCC Regulation 3107 .D., the discharger ~hall 
furnish to the NMED, within a reasonable time, any relevant information which it may request to 
determine whether cause exists for modifying, terminating and/or renewing this discharge plan or 
to determine compliance with this plan. The discharger shall furnish to the NMED, upon request, 
copies of records required to be kept by this discharge plan. 
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Spil1s. Leaks and Other Unauthorized Discharges 

This approval authorizes only those discharges specified in the discharge plan. Any unauthorized 
discharges violate WQCC Regulation 3104, and must be reported to the NMED and remediated as 
required by WQCC Regulation 1203. This requirement applies to all seeps, spills, and/or leaks 
discovered from the treatment and disposal system. 

Retention of Records 

The discharger shall retain re~ords of all monitoring information, including all ·calibration and 
maintenance records, copies of all reports required by this discharge plan, and records of all data 
used to complete the application for this discharge plan, for a period of at least five years from the 
date of the sample collection, measurement, report or application. This period may be extended by 
request of the Secretary at any time. 

Enforcement 

Failure to grant the Secretary or his authorized representative access to the records required to be 
kept by this discharge plan or to allow an inspection of the discharge facilities or to the collection 
of samples is a violation ofthis discharge plan and the WQCC Regulations. Such violations as well 
as other violations of the discharge plan or WQCC Regulations, may subject the discharger to a 
compliance order, a compliance order assessing a civil penalty or an action in district court pursuant 
to§ 74-6-10 NMSA 1978, and/or modification or termination of this discharge plan pursuant to§ 
74-6-S.L NMSA 1978. Penalties assessed as part of a compliance order shall not exceed $15,000 
per day for violations of the terms of this permit or the requirements of§ 74~6-5 NMSA 1978, and 
shall not exceed $10,000 per day for violations of other sections of the \Vater Quality Act. 

Modifications and/or Amendments 

The discharger shall notify NMED, pursuant to WQCC Regs. 3107.C, of any modifi~ations or 
additions to the Sparton's wastewater disposal system, including any increase in wastewater flow rate 
or wastewater storage and ~isposal management changes to the system as approved under this 
di~harge plan. The discharger shall obtain NMED's approval, as a discharge plan modification, 
prior to any increase in the quantity or concentration of constituents in the leachate above those 
approved in this plan. Please note that WQCC Regs. 3109 .E and F provide for possible future 
amendment of the plan. 

Other Requirements 

Please be advi-sed that the approval of this plan does not relieve Spart'On of liability should your 
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operation result in actual pollution of surface or ground water which may be actionable under other 
laws and/or regulations. 

RIGHT TO APPEAL 

If Sparton is dissatisfied with this action taken by NMED, Sparton may file a petition for hearing 
before the WQCC. This petition shall be in writing to the Water Quality Control Commission within 
thirty (30) days of the receipt of this lt:tter. Unless a timely request for hearing is made, the decision 
of the NMED shall be 'final. 

TR<\.NSFER OF DISCHARGE PLAN 

Pursuant to WQCC Regulation 3111, prior to any transfer of ownership, the discharger shall provide 
the transferee a copy of the discharge plan, including a copy of this approval letter and shall 
document such to the NMED. 

PERIOD OF APPROVAL 

Pursuant to WQCC Reg. 3109.G.4., this discharge plan approval is for a period of 5 years. This 
approval will expire on June 26, 2003, and you must submit an application for renewal at least 120 
days before that date. 

Sincerely, 

!()~ 
Marcy Leavitt, Chief 
Ground Water Quality Bureau 

ML:VM 

Enclosures: NMED Monitor Well Construction and Abandonment Guidelines, DP Summary 

xc: Dennis McQuillan, 1\TMED/GWQB 
Ana Marie Ortiz, Assistant General Counsel, NMED Office of General Counsel 
L. William Bartels, Dist. Manager, NMED Dist. 1 
NMED Albuquerque Field Office 
Gary O'Dea, Esq., City of Albuquerque 
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Michael Donnellan, Esq., US Department of Justice 
Charlie DeSaillan. Esq., NM Office of Attorney General and ONRT, P.O. Box. 1508, Santa 
Fe, New Mexico 87504 
Gary Rkhardson, P.E., METRIC Corporation, 8429 Washington Place NE., Albuquerque, 
NM 87113 
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owner .•••••••••••••••••••• RICHARD D MICO 
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Primary Waste Type •••••••• INDUSTRIAL OTBER 
Treatment ••••••••••••••••• HYDROCARBON REMEDIATION AIR STRIPPER 
Discharge ••••••••••••••••• INFILTRATION BASIN 
Dis=harge Location •..••••• CALABACILLAS ARROYO (PROJECTED SECTION 7.14, 

TllN, R3E) 

Application. R~c-~.i.Y-~ ....... • L 

Public Notice Published •.• 
Discharge Plan Approved ••• 
Discharge Pla~ Expires •• ~ •. 

2:4::-0EC:-9..7-.. : •.. - . ..nischarge. .. voJ.wne_ .... s640.oo gpd 
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2 12 

12 12 

6 4 

6 12 

12 12: 

1 

l 

3 

l 

1 

Monthly meter readings of treated effluent 
discharged. 
Monthly volumes of-remediation enhancement 
solution injected. 
Quarterly sampling and analysis for all 
monitor wells used to monitor. ground water 
in the vicinty of the infiltration gallery 
for: chlorinated solvents using EPA Method 
BOil BALO, an~ chromium using EPA Method 
6010. 
Airstripper effluent shall be sampled daily 
for the first week, weekly for the first 
month, and monthly..thereafter for the 
fo~~o~ring: chlorinated sclvents and 

• :. chromium! • · ,. ·· 
Air1stripper et"fluent shail also be sampled 
for: iron and manganese weekly for the first 
month 'of' system operation and monthly 
thereafter. . . . .. .. . ... 

If this:space is·checked~ monitoring requirements are summarized 
or explained in more detail on the attached sheet. Any inadvertent 
omission from · this swiunary·: ·does not relieve the discharger of 
responsiblility: for compliance with. that requirement. 

send All monitoring reports; o~: cbrrespc)ndEmce to: VICTORIA MARANVILLE 

L: 

.... ::i 
; . ;. 

,. 
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1.0 INTRODUCTION 

Sparton Technology, Inc. {Sparton) has agreed to install, test and operate an off-site 

containment well near the leading edge of an off-site plume of solvents thought to be associated with 

past operations at its Coors Road Facility in Albuquerque, New Mexico. The containment well 

(CW -1) and two observation wells {OB-1 and OB-2) were installed in the summer of 1998; a step-

drawdown test and a three-day constant-rate test were conducted on the well between December 4 

and 12, 1998, in compliance with the terms of the "Work Plan for the Installation of Additional 

Wells and Conducting a Pump Test in the Area of the Leading Edge of the Contaminant Plume 

Originating from the Sparton Technology, Inc. Coors Road Facility", effective July 7, 1998 (PI Work 

Plan). 

The results of these tests and data on the hydraulic gradient of the aquifer and on the extent 

of the plume was used to estimate the pumping rate required to contain the plume (see Interim 

Report on Off-Site Containment Well Pumping Rate1
). This pumping rate was used to conduct a 

30-day containment-feasibility test on the well between December 31, 1998 and January 30, 1999, 

in accordance with the terms ofthe PI Work Plan. Since the completion of this test, Sparton is 

continuing to operate the well at the same pumping rate, and will conduct an evaluation of its 

performance after six months of continuous operation {see Attachment C- Work Plan for the Off-

Site Containment System {Off-Site Containment Plan)]. 

Sparton is also proposing to install and operate a source containment well immediately 

downgradient of its Coors Road Facility {see Attachment F -Work Plan for the Installation of a 

1 S. S. Papadopulos & Associates, Inc., 1998, Interim Report on Off-Site Containment Well Pumping Rate: 
prepared forSparton Technology, Inc., Coors Road Facility, Albuquerque, New Mexico, December 28. 

1 
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Source Containment System (Source Containment Plan)]. Groundwater pumped by the well will 

be treated at an on-site air-stripper and it is anticipated it will be returned to the aquifer through a 

series of on-site infiltration ponds. This proposed well will address potential on-site sources as 

discussed in the Source Containment Plan. 

In addition, Sparton operated an on-site soil vapor extmction (SVE) system between April 

and October 1998 to reduce contaminant concentrations in the vadose zone, and has recently 

proposed additional investigations aimed at obtaining data for implementing a modified SVE system 

(see Attachment E- Vadose Zone Investigation Workplan). 

The goal of these corrective measure activities is to restore the contaminated groundwater 

to its beneficial use. Specifically, the goal is to reduce groundwater contamination to the more 

stringent of either the federal drinking water standards (Maximum Contaminant Levels, or MCLs, 

established under the Safe Drinking Water Act) or the maximum allowable concentrations in ground 

water set by the New Mexico Water Quality Control Commission (NMWQCC). If it is determined 

that such goal is technically impracticable or technically infeasible, as determined from all relevant 

data including information obtained during the operation of the off-site containment and the on-site 

source containment systems, and subject to all necessary regulatory requirements, alternate cleanup 

standards may be submitted for approval. 

The purpose of this Work Plan is to describe the procedures that will be used to assess 

progress in aquifer restoration, evaluate alternate remedial measures, and determine the feasibility 

of restoring the aquifer to beneficial use. 

2 
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2.0 DATA AND MONITORING REQUIREMENTS 

To assess progress in aquifer restoration, evaluate alternate remedial measures, and 

determine the feasibility of restoring the aquifer to beneficial use, the following data will be needed: 

1. Hydrogeologic data on the lithology and stratigraphy of the aquifer, on 

transmissivity, recharge, water levels, and pumping rates; 

2. Water-quality data from monitoring and containment wells, and/or the influent to the 

treatment facilities; 

3. Data on the fate and transport properties of the aquifer and of the constituents of 

concern; 

4. Operational data from the containment systems; and 

5. Data on alternate remedial technologies. 

Data on the lithology and stratigraphy of the aquifer are available from regional studies, from 

reports that have been prepared on site conditions, and from the logs of wells that have been drilled 

at the site and its vicinity. Information on the aquifer transmissivity is available from an on-site test 

and from the off-site tests that were conducted under the terms of the PI Work Plan; additional 

information will be obtained from the effects of the continuous operation of the off-site and source 

containment systems. Information on regional recharge rates is available from regional groundwater 

studies, and recharge rates from the proposed on-site infiltration ponds and the off-site infiltration 

gallery will be estimated as part of the evaluations to be conducted under this Work Plan. 

Operational data. from the source and off-site containment systems, data on fate and transport 

properties, and on alternate remedial technologies will be developed during the evaluations that will 

be-conducted under this Work Plan. 

3 



~ S. S. PAPADOPULOS & ASSOCIATES, INC. 

Data on water-levels and water-quality in monitoring wells have been collected in the past 

under ongoing monitoring programs; these data will continue to be collected in compliance with 

Attachment A- Ground Water Monitoring Program Plan (Monitoring Plan). Data on the off-site 

containment well pumping rate and water quality were collected during the 30-day containment­

feasibility test and continue to be collected during the current continuous operation of the well. After 

the air stripper and the infiltration gallery for the off-site system have been installed and begin 

operating, data on treatment plant influent and effluent quality will also be collected in compliance 

with the Monitoring Plan. Similarly, after the source containment system is installed and begins 

operating, data on the source containment well pumping rate and water quality, and treatment plant 

influent and effluent quality will be collected in compliance with the Monitoring Plan. 

4 
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3.0 ASSESSMENT OF AQUIFER RESTORATION 

The tasks that will be performed to assess progress in the restoration of the aquifer, evaluate 

alternate remedial measures, and determine the feasibility of restoring the aquifer to beneficial use 

will be: 

Task 1-

Task 2-

Task 3-

Task4-

Assemble and evaluate hydrogeologic data; 

Evaluate water-quality data and assess progress in restoration; 

Develop groundwater flow and contaminant transport model; 

Prepare Annual Reports. 

Each of these is briefly discussed below. 

3.1 Task 1 - Hvdro~:eolo~:ic Data Evaluation 

Available regional and site-specific reports on the lithology and stratigraphy and the overall 

hydrogeologic setting of the site and its vicinity will be assembled, reviewed and evaluated to 

determine the conceptual framework that would be appropriate for use in developing a model needed 

for predicting future progress in aquifer restoration and for evaluating alternate remedial measures. 

This task will also include the assembly of data on transmissivity, water levels, and containment 

well pumping rates that will be collected and evaluated under the terms of other data collection and 

evaluation programs (PI Work Plan, Monitoring Plan, Off-Site Containment Plan, Source 

Containment Plan). Operational data on the treatment systems will be evaluated to estimate recharge 

through the infiltration gallery and ponds. The evaluation of hydrogeologic data will be completed 

within the first year of off-site containment system operation, and the results will be reported in the 

first Annual Report. Adjustments to these results, if any, that may be indicated by subsequent data 

will be reported in subsequent Annual Reports. 
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3.2 Task 2- Water-Qualitv Data Evaluation 

Water-quality data from monitoring wells, from the containment wells, and/or from the 

influent to the treatment systems, which will be collected in compliance with the Monitoring Plan, 

will be reviewed and evaluated. Data from monitoring wells will be used to prepare annual 

isoconcentration maps for constituents of concern, maps of concentration changes from the previous 

year, and plots of concentration against time for wells within and in the vicinity of the plume. 

Spatial-changes and temporal trends in the concentrations of the constituents of concern, determined 

from these maps and plots, and United States Environmental Protection Agency (USEPA) guidance 

documents2
•
3 will be used to assess progress in the restoration process for each year. 

Water-quality data from the containment wells and/or from the influent to the treatment 

systems will be used to calculate constituent mass removal rates. Plots of monthly removal rates for 

each year of operation, and of cumulative removal rates since the beginning of operations will be 

prepared to evaluate trends in mass removal rates. 

The results of these evaluations will be annually reported in the site's Annual Report which 

will also include all other site-related data and evaluations. 

2 USEPA, 1994, Methods for Monitoring Pump-and-Treat Performance: EPA/600/R-94/123. 

3 
USEPA, 1992, Methods for Evaluating the Attainment of Cleanup Standards, Volume 2: Ground Water: 

EP A/230/R-92/014. 
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3.3 Task 3 - Flow and Transport Model Development 

A numerical groundwater flow and contaminant transport model of the aquifer system 

underlying the site and its vicinity will be developed using the hydrogeologi-c and water-quality 

information assembled and evaluated in Tasks 1 and 2. The groundwater flow component of the 

model will be based on the MODFLOW4 simulation code developed by the U. S. Geological Survey. 

This flow model will be calibrated against water-level data from periods prior to and after the 

beginning of pumping from the source and off-site containment wells. 

The flow model will be coupled with the solute transport simulation code MT3D2fu to 

develop a model capable of simulating the migration of constituents of concern in the aquifer 

underlying the site. These simulations will be initially limited to trichloroethylene (TCE) the most 

dominant constituent at the site; however, other constituents may also be considered for simulation 

in later years if warranted by the evaluations of progress in aquifer restoration. Initial estimates of 

the transport parameters for the model will be based on data available in the literature for aquifer 

materials similar to those underlying the site. TCE concentrations detected prior to the operation 

of the source and off-site containment wells will be input into the model as initial concentrations and 

the model will be operated to simulate the effects ofthe source and off-site containment wells and 

4 McDonald, M.G. and A. W. Harbaugh, 1988, A Modular Three-Dimensional Finite-Difference Ground­
Water Flow Model: Techniques of Water Resource Investigations of the U.S. Geol. Survey, Book 6, Chapter AI. 

5 S. S. Papadopulos & Associates, Inc., 1996, 'MT3~": A Modular Three-Dimensional Transport Model 
for Simulation of Advection, Dispersion and Chemical Reactions of Contaminants in Ground-Water Systems: 
Documentation & Input Instructions. 
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predict spatial and temporal changes in concentration. Model predicted concentrations and changes 

in concentration will be compared to actual data from the site, and adjustments to transport 

parameters will be made to minimize the difference between the computed and observed results. 

Development of the initial flow and transport model will be completed during the first year 

of operation ofthe source and off-site containment systems; it is estimated that this development will 

take approximately four months. The structure of the model and the results of the initial model 

calibration will be reported in the first Annual Report of the site. This first Annual Report will also 

include predictions on water-quality conditions at the end of the second year of containment system 

. operation. At the end of the second year, actual conditions will be compared to the predicted 

conditions, and adjustments to the model and model parameters will be made as necessary; 

predictions will again be made for conditions at the end of the next year. Starting with this second 

year, an assessment will be made to determine the reliability of the model in making long-term 

predictions of plume behavior and in evaluating the need for additional remedial measures. This 

assessment will also include an evaluation of whether additional data are necessary to improve the 

model and incfease its reliability because the process of aquifer restoration may be long term and 

information obtained over the short term may not provide a sufficient basis for predicting longer 

term aquifer response. The Fesults of this assessment will be reported in the second Annual Report. 

If any additional data needs have been identified, a Groundwater Investigation Work Plan will be 

prepared to implement a data collection program. This process will be repeated at the end of each 

subsequent year and the results will be reported in the Annual Report of each year, until all data 

necessary for developing the model have been collected and the model has been deemed capable of 

making reliable predictions of future conditions. 
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3.4 Task 4 - Preparation of Annual Reports 

Reference has been made to the site's Annual Reports in this Work Plan and in both the Off­

Site Containment Plan and the Source Containment Plan. The purpose of these Annual Reports will 

be to present within a single report all data that have been collected during each year of -containment 

system operation and any data interpretations and evaluations that have been conducted during the 

year. These Annual Reports will be submitted for review and approval in accordance with 

procedures set forth in the Consent Decree. The information to be presented in the Annual Reports 

. will include the following: 

• Background information on the site and a brief description of the remedial measures 

that have been implemented; 

• Estimates ofthe initial pore volume of-contaminated water and ofthe contaminant 

mass in place; 

• Operational data on the containment and treatment systems; hours of operation versus 

hours available during the year; problems and their resolution; 

• Operational data on the SVE system; hours of operation versus hours available during 

the year; problems and their resolution; 

• Operational data on any other remedial systems that may be implemented in the 

futur-e; 

• Containment well flow rates; treatment system influent and effluent rat-es; 

• SVE syst,em air flow rates; 

• Water-level data from monitoring, containment and observation wells; 

• SVE system pressure measurements; 
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• Water-quality data from monitoring and containment wells, and compari-son ofthese 

data with media standards (the more stringent of MCLs for drinking water or the 

maximum allowable concentrations in ground water set by NMWQCC); 

• Water-quality data from the influent to and effluent from the treatment systems; 

• Air-quality data from the SVE system; 

• Pertinent data from any other remedial systems that may be implemented in the 

future; 

• Plots of monthly extraction rates and of cumulative volume of water pumped, and 

comparison with the contaminant pore volume; 

• Evaluation of water-level data; maps showing water levels and the capture zones of 

the containment wells and interpretation of these maps with respect to the 

performance of the containment systems; if capture of the off-site plume or of on-site 

source areas is not achieved, a di-scussion of additional measures that may be required 

to achieve capture; 

• Plots of monthly mass removal rates and of cumulative removal of constituents of 

concern, and comparison with the mass in place; 

• Isoconcentration and change in concentration maps for constituents of concern; plots 

of 'Constituent concentration against time in monitoring wells; interpretation of these 

maps and plots with respect to progress in remediation; 

• If the monitoring well to be installed on-site (see Source Containment Plan) is 

completed as monitoring weil MW -72 (rather than a piezometer), evaluation of 

water-quality data from this well with respect <to the performance goal of the source 

'COntainment well (during the 1":trst four years of operation); at the five year mark, an 
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evaluation of whether any source areas remain uncaptured based upon all available 

data; if such source areas are identified, proposals for specific measures to define 

and/or to capture those areas; 

• Evaluation of data from any other remedial systems that may be implemented in the 

future; 

• Discussion of any adjustments to the pumping rates of the containment wells; reason 

for such adjustments and expected results; 

• Interpretation of flow rate, air-quality and pressure data from the SVE system with 

respect to the performance goals of the system; 

• Modifications to the SVE system; reason for such adjustments and expected results; 

• Compliance with site permits; problems, if any, and their resolution; 

• Summary of contacts during the year with representatives of the local community, 

public interest groups, and state and federal parties; 

• Summary of progress in aquifer restoration; 

• Discussion of whether reliable predictions of future conditions can be made, and if 

not, discussion of the reasons; and 

• Conclusions and plans for next year. 

During the early years of operation, when model development is in progress, and alternate 

remedial systems and/or technologies are being evaluated for potential implementation at the site, 

the Annual Reports will also include the f{)llowing information: 

• Description of progress in developing the flow and transport model; 

• Detailed description of data inputs i"equired to develop the Row and transport model, 

and di-scussion of any identified additional data needs; 
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• A plan and schedule for the collection of needed data, if any; 

. • Documentation of the flow and transport model; 

• Model predictions for the next year, and discussion of the reliability of the model in 

predicting future conditions; 

If reliable predictions of future conditions can be made, additional evaluations will be 

conducted, and the Annual Report will, therefore, also include the following results of these 

evaluations: 

• Predicted future progress in restoration and projected restoration time with the 

existing containment systems, and discussion ofthe feasibility of restoration within 

a reasonable time period; 

• Evaluation of alternate remedial systems involving groundwater extraction (e.g., 

center of mass extraction), the estimated time in which each alternative remedial 

sxs!em will achieve the restoration goal, and a discussion of its effectiveness, 

including cost-effectiveness, in accelerating aquifer restoration; 

• Evaluation of alternate technologies, other than groundwater extraction, and 

discussion of their appiicability to aquifer restoration at the site; 

• Detailed discussion of any alternate remedial system, or technology, proposed for 

implementation at the site; 

• If an alternate system or technology is not proposed for implementation, detailed 

discussion of the reasons why an alternative system or technology cannot be 

effectively implemented at the site; and 

• Conclusions and recommendations for futoce actions, including an evaluation of 

whether attainment of cleanup standar-ds is technically impracticable, as defined in 
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federal regulations or guidance documents, or technically infeasible'"as defined under 

state regulations or guidance documents, or the necessity and appropriateness of 

seeking alternate abatement standards from NMWQCC. 

.:-·--
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PURPDSE 

VADOSE ZDNE INVESHGATIDN AND IMPLEMENTATION WORKPLAN 
(ADDITIONAL SOIL GAS CHARACTERIZATiDN) 

The purpose of this workplan is to establish investigative procedures for 
confirming the 1 imits of soil gas constituent concentrations above 10 ppmv and 
implementatiDn procedures for a "robust" soil vapor extraction (SV£) system that 
will remove contaminants from the vadose zone. 

PREVIOUS CHARACTERIZATION 

SDil gas characterization has been an ongoing activity at the Spartan site 
since Spring 1984. The previous investigations and reports are summarized in 
the following discussion: 

1) In Spring of 1984. Tracer Research Corporation conducted a limited 
soil gas survey. Dver 50 sampling points were utiliz.ed on-site and 
9 sampling points were utilized along Irving Boulevard south of the 
property. Highest constituent concentrations were observed in the 
sampling transect nearest the pond/sump area (near current 
monitoring well MW-17). Soil gas TCE concentrations ranged frnm 
720 ug/1 (161 ppmv) to less than 0.25 ug/1. TCA concentrati-ons 
ranged from 440 ug/1 (97 ppmv) to less than 0.25 ug/1 (RFI. 
Attachment 7. Appendix B). Results were also included in Appendix 
2 of the CMS Report. 

2) In September 198"5. a vadose zone i nvesti gati on was conducted on 
site--primarily in the pond/sump area. At EPA's request. a report 
containing the results and discussion of this investigation was not 
included in the RFI: however. boring logs and analytical results 
were included in Attachment 6 of the RFI. A total of 13 borings 
(including groundwater monitoring well MW-18) were used. Soil 
samples were obtained at approximately 5-foot intervals. These 
samples were screened using a PIO to select samples for laboratory 
testing. A total of 126 soil samples were subsequently analyzed 
for TDX. The 21 samples with positive TDX detection were further 
tested for target VOC previously identified in groundwater samples. 
VOC was detected in 6 of these samples {RFI. p.82-83). 
Concentration isopleths were centered -on the pond/sump area where 
most Df the borings had been placed. 
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3) In July 1987. an ~xt~nsive soil gas survey of over 10D sampling 
points was made. The purpose of the soil gas survey was to 
determine the extent and magnitude of groundwater impacts-­
particularly off-site (At this point in time. 25 groundwater 
monitoring wells had been installed on-site). The 1987 study is 
included in Attachment 7 of the RFI and Appendix 2 of the CMS. 

4) A third soil gas survey using 63 samp 1 i ng points was conducted in 
June 1991. The 1991 investigation covered approximately the same 
area as the 1987 survey. A report was included in Attachment 9 to 
the RFI Report and the results were included in Appendix 2 of the 
CMS Report. Results were discussed in the RFI. p.97 and CMS p. 
III-28 and III-29. The concentration pattern was consistent with 
previous work. 

'5) In April 1996. soil gas data was obtained from 13 monitoring wells 
screened across the water table. Soil gas samples were obtained 
from the monitoring wells and analyzed for VOC. The soil gas 
results w.ere consistent with previous investigations. Highest soil 
gas concentration occurred on-site near the pond/sump area. Soil 
gas concentration decr.eased rapidly moving away from the source 
area and concentrations were negli~ible off-site. (CMS. p.III-29-
p.III-30. Appendix 2). 

6) In June 1996. a vapor probe cluster was install~d in the immediate 
vicinity of the solvent sump area. This was the first intrusive 
investigation in the source area since the pond/sump area had been 
closed and capped with pavement in 1986. The vapor probe cluster 
consisted of six individual probes screened at approximately 10-
foot intervals down to just above the water table. Subsurface 
materials ranged from cl<Jy and very fine sand to scattered cobble 
gravel. Soil gas constituent concentrations were very high, 
ranging from 24.000 to 27.000 ug/1 TCE (5376 to 6048 ppmv)in a 
clayey zone at 3D f~et bgs to approximately 9. 000 ug/1 (2016 ppmv) 
in fine sand to cobble gravel .zone at 60 feet (Soil Bas Report. 
p.14 & Appendix 2). These results were consistent with previous 
data. 

7) In February 1997, 5 vapor r~covery wells were installed in and 
around the pond/sump area. Recovery well VR-1 was installed 
through the center of the original solvent sump <Jnd the r-emaining 
wells were installed at varying radial distances up to 100 feet. 
All wells were screened from 10 feet bgs to just above the water 
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table {approximately 55-foot screen). During installation. 
headspace soil gas readings were obtained from soil samples at 5-
foot intervals. Well VR-1 had the highest headspace readings of 
280 ppm with the higher readings corresponding to silt/clay zones. 
In the r·emaining wells. headspace readings were in the single digit 
to fractional ppm range. Subsequent sampling and analysis gave 
consi5tent information with the establi5hed pattern. VOC 
concentrations were highest at VR-1 and dropped off an order of 
magnitude at a radial distance of 100 feet from the sump location 
(Soil ~as Report. pp.1-7. Appendix 1). 

8) A soil vapor extraction (SVE) pilot test was conducted onsite in 
February 1997. The pilot test was conducted in VR-1 in a step 
manner up to a flow of 65 cfm and an extraction well vacuum of five 
inches of water. (Soil Gas Report. pp. 16-21. Appendix 3). 

9) The RCRA facility Investigation Report {RFI) provided a detailed 
soil gas characterization based on investigations completed through 
1991. The RFI soil gas characterization was updated through April 
1996 in the Corrective Measures Study Report (CMS). The soil gas 
characterization was further detaHed in the June 1997 Report on 
Soil Gas Characterization and Vapor Extraction System Pilot Testing 
(Soil Gas Report) and included all soil gas information generated 
from 1984 through March 1997. The characterization in the latter 
two reports was consistent with the Rfi in terms of horizontal and 
vertical extent: however soil gas concentration had generally 
decreased. 

10) An AcuVac SVE system began extraction from VR-1 on April 8. 1998 at 
a rate of 50 cubic feet per minute (cfm). Influent sampling 
through August 5. 1998 showed that constituent concentrations had 
dropped over 2 orders of magnitude with a corresponding TCE removal 
rate of approximately 290 pounds. Influent constituent 
concentrations have ·dropped off exponentially with continued 
operation (See figure 1). Emissions to the atmosphere were 
approximately 2{) pounds ·of TCE over the same operating period. 
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ROBUST SVE SYSTEM DESIBN 

Previous characterization and operation of the AcuVac SVE system to date 
indicate that a higher extraction rate or .. robust" SVE system at well VR-1. 
discharging directly to the atmosphere (without treatment) can meet prevailing 
City/County emission requirements. AcuVac system operation at VR-1 has reduced 
influent concentration to the point where higher extraction can be initiated 
without exceeding Spartan's current air permit requirements. 

The "robust" SVE design will consist of a "packaged" blower system located at 
VR-1. This system will have a design flow capacity of 400 cfm at a vacuum of 
three inches of mercury. The system will be located close to VR-1 to minimize 
unnecessary friction loss. The system will be operated at either the 400-cfm 
flow capacity limit or the three-inches-of-mPrcury vacuum limit. whichev€r is 
obtained first. 

Spartan may install and operate additional packaged systems at VR-1 or other 
locations to remediate vadose zone contamination. If locations other than VR-1 
are used. the AcuVac system could be operated until influent concentrations 
would meet direct discharge requirements. 

ADDITIONAL CHARACTERIZATION 

Location. Additional characterization of soil gas will be conducted using pipe 
probe methodology at locations shown in Figure 2. The three probe locations 
north of the building are of an approximately 200-foot radial distance from the 
solvent sump (VR-1). The three probe locations immediately south of the 
building will be near existing groundwater monitoring well MW -18 and previous 
monitoring well MW-4 and in an accessible location near the middle of the 
building. A seventh probe will be located along the south property line at the 
1984 Tracer Soil gas probe SG-5D location. An eighth probe will be 1 ocated 
inside the plant building at a location approved by the EPA. ihe actual 
location of the eighth probe will be based on analy-ses of results. from outside 
the building footprint. subject to restrictions posed by current operations such 
as the machine shop. etc. 
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Samplino/Purqinq. Pipe probe sampling will utilize conventional soil gas 
exploration methodology. A 1-1/4 inch schedule 80 steel pipe with a disposable 
steel drive point will be pushed or driven into the subsurface usin~ either a 
140-pound slide hammer or pneumatically driven jackhammer. Pipe-threaded 
couplings with teflon sealant will be used to connect pipe sections. Sampling 
will be conducted beginning at the ten-foot bgs. and each additional five-foot 
depth interval thereafter down to probe penetration refusal. If refusal occurs 
before thirty feet bgs. an offset location within fifteen horizontal feet of the 
original location will be attempted. If refusal again occurs before thirty feet 
bgs. a second offset will be attempted. If the second offset pipe probe 
installation is unable to reach thirty feet bgs. the following alternatives wi~l 
be used: 

- For the four locations south of the building. hollow-stem auger 
procedures will be used to sample to the thirty-foot depth. 

- For the three locations north of the building. pipe probe data will be 
evaluated by Spartan. the USEPA. and NMED to see if additional measures are 
warranted. 

- For the location inside the building. at least one soil gas sample from 
either the greatest depth attained or from the highest concentration depth at 
this location will be submitted to the laboratory. No additional measures will 
be taken: however. a permanent monitoring probe will be installed at the 
greatest depth or from the highest concentration depth reached at this location. 

The drive point utilizes a commercial 1-1/4-inch drive point as commonly 
used to construct we 11 point water wells. The drive point is modified by 
installing a 1-1/4-inch by 3/4-inch bushing and a four to six-inch long 3/4-inch 
pipe nipple. The drive point is attached by slip-fitting the nipple into the 
tip of the one-and-one-quarter-inch pipe probe. After driving to the desired 
sampling depth. the pipe probe is retracted approximately one-inch back to allow 
extraction of soil gas through the end of pipe. At each sampling depth. the 
pipe will be purged of at least three pipe volumes. Sampling/pur~ing procedures 
will be similar to that described in the Corrective Measures Study <CMS2 Report. 
Appendix 2(b) with the exc-eption that a second vacuum gauge will be installed at 
the top of the pipe probe. A copy of the procedure is included in Appendix A of 
this workplan. Flow rate will be adjusted at the rotameter to purge the pipe 
probe in approximately five to ten minutes. During purging, the extracted well 
gas will be screened periodically using a PID CHnu with 10.2 eV lamp or 
comparable unit) calibrated in accordance with the manufacturer's procedures in 
ApOendix B of this workplan. Probe vacuum and flow rates along with PID 
readings will ·be recorded during purge activities. At the completion of 
purging. a vacuum box will be used to obtain replicate samples Df soil gas using 
new Dne liter tedlar bags. If conditions such as excessive vacuum and/or widely 
fluctuating PID measurements are encountered. sampling will be postponed until 
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the cause has been identified ~nd corrected. The .purging/s~mpling procedure 
will be repeated at five-foot intervals down to the depth of pipe probe r-efusal. 
If field screening results are at nominal background level. no samples will be 
taken at that depth interval: however. at least one sample will be obtained at 
each probe location. 

As the pipe probe is withdrawn. a relatively permanent soil gas monitoring 
probe will be installed at the depth corresponding to the highest field 
screening value. The permanent soil gas monitoring probes will consist of Yz­
inch Schedule 40 PVC screen and riser. If the formation does not cave around 
the screen. the screen will be sandpacked using a manufactured sand. Any 
interval below the screen will be sealed with hydrated granular bentonite. The 
remaining vertical interval above the screen will be sealed with 5% bentonite­
cement grout to insure monitoring of a discrete depth interval . The p-ermanent 
probes will be maintained until soil gas remediation goals have been met. If 
field screening results indicate soil gas concentrations less than 10 ppmv. a 
long-screen vacuum measurement probe will be installed over all but the 
uppermost five feet of the penetrated interval at that location. 

All investigations will be conducted in accordance with the site Health 
and Safety Plan. 

Soil gas investigations generate little. if any. contaminated material 
requiring treatment/disposal. Decontamination of vapor phase generally requires 
only adequate purging to obtain representative samples. However. to ensure 
representative sample information. all pipe probe and permanent monitoring probe 
materials will be decontaminated prior to installation using. as a minimum. 
detergent wash and potable water rinse. Non-dedicated equipment. such as the 
steel drive pipe. will be decontaminated between each use. Materials and/or 
equipment outside or downstream of the pipe probe/sampling train will not 
require decontamination. Oecontami nation wash water will be either processed 
through the onsite air stripper system or evaporated. 

Sample Analysis. At the completion of sampling at a given probe location. 
the field screening results will be reviewed. The two samples corresponding to 
the highest field screening results will be submitted under standard SW-846 
chain-of-custody procedures to a local laboratory for analysis. If field 
screening results do not indicate a second vertical interval with soil gas 
concentration above 10 ppmv. only the gas sample with the highest concentration 
will be analyzed. At least one replicate sample will be analyzed from each pipe 
probe showing elevated soil gas concentration. Other replicate samples will be 
provided to regulatory agency representatives on request. 

All soil gas samples will be analyzed in the laboratory using EPA 
·Method 8260 with constituent detection limits of 10 ug/l or less (approximately 
2 ppm). Higher detection limits will be used for high-concentration samples. 
f'c cop;r of the lasorator;r's QAPP is f)revi999 i~ 4~~Q~ix G. ~\JAu~ lbsvP..Irt-X£ 
f'~vf£5 uJtt.-t-~ 11'4('~ 'fuejUmtf -r.o PW~c.f!Mj.f '1~ DF TJlt CcrJGcTJI 

V!(:.~. 
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REPORTS 
In accordance with the City Air Permit. Spartan wi 11 furnish quarterly 

reports on the operation of the SVE system. Information on vadose zone 
characterization obtained under this workplan will be combined with historical 
data to define the areal extent of elevated soil gas concentrations above 10 
ppmv. All soil gas results. copies of field reports. and probe installation data 
will be provided in a Vadose Zone Investigation ·Report. The report will include 
a mapping of the limits of elevated soil gas concentration relative to existing 
site features and monitoring points. Within four weeks of completion of the 
Vadose Zone Investigation activities. Spartan will submit the report for review 
and approval in accordance with the terms and conditions of the Consent Decree. 

SCHEDULE 
The "robust" SVE system will be installed and operated within 90 days 

after the effective date of the Consent Decree and will be operated for a total 
combined actual operating time of one year. The total combined operating time 
of one year shall be completed within eighteen months of initial startup. After 
completion of one year of actual operation. the "robust" system will be shut off 
for a peri ad of thr-ee months. After the three-month shutoff period. two 
consecutive months of performance monitoring sampling will be conducted to 
determine if the 10 ppmv level has been achieved. The following soil gas probes 
and groundwater monitoring wells will be utilized for performance monitoring 
sampling: 

Soil gas probes VR-1. VR-2. VR-4. VR-5. VP-1. VP-2. VP-3. VP-4. VP-5. VP-6. 
VP-8. VP-9. Vf-10. VP-11. and VP-14. 
Groundwater monitoring wells MW-7. MW-13. MW-15. MW-17. MW-18. and MW-21. 

If VR-3. VP-7. VP-12 and/or VP-13 have not been removed by the construction of 
the Rapid Infiltration Ponds at the time of the first or second performance 
monitoring sampling event. they will also be sampled. 

If the soil gas concentration in samples from groundwater monitoring wells 
can be demonstrated to represent "off-gassing" from the water table surface. the 
data will not be included in the 10 ppmv performance level evaluation. 

f:. re.p.ort containing the performance monitoring sampling results shall be 
submitted to EPA and NM£0 in accordance with the Consent Decree within 45 days 
after the last performance monitoring sampling event. If any monitoring points 
indicate contaminant levels above 1-Q ppmv. the above report shall contain a p·lan 
which will propose a schedule of additional SVE operation. 

A schedule for conducting the additional vadose zone characterization and 
for designing and implementing the ··robust .. SVE system modifications is given in 
Figure 3. 

VZ I Workp 1 an 
9 



FIGURE 3 

Soil Vapor Extraction Schedule 

10 G Task Name 

1 Soli Vapor Extraction 
System 

Consent Decree Signed Od 01/01 01/01 ~1/01 
Approve Eqpt. Order 15d 01/01 01/15 

Procure Eqpt 45d 01/16 02129 

Install Blower and Test 30d 03/01 03130 

Operate 400 CFM on 548d 03131 09129 :;:::;:::~:;:~===~=~===~=~=~=~:;:~=~=~=~=~=~:;:~:~:~:;:~:::;:~:~: 
VR-1 

Let System ~quilibriate 90d 09130 12128 

First Soil vapor sample 1 d 12129 12129 

Let System Equilibriate 29d 12/30 01127 

Second soil vapor sample 1 d 01128 01128 

11 Prepare Pertormance 44d 01/29 03/13 
Monitoring Report 
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APPENDIX A 

Pipe Probe Vapor Sampling Procedure 
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PIPE PROBE VAPOR SAMPLING PROCEDURE 

Calibrate PID in accordance with the manufacturer's procedure. Test and/or 
calibrate PIO between probes. Recor-d background level at each probe location prior to 
purging/sampling. 

After the probe has been retracted to expose the end of the pipe for 
purging/sampling. install the probehead fitting (vacuum gauge (0-60 inches water). 1/8-
inch hose barb and control valves). Connect the hose barb to the vacuum sampling box 
inlet with new vinyl tubing. The vacuum box outlet will be connected to a vacuum 
source. flow through the sampling train will be controlled by a regulating valve and 
rotameter type flow meter down stream of the vacuum box. The sampling train components 
will be arranged in similar fashion to that previously used for monitor well and vapor 
probe sampling--see accompanying sketch. 

A bentonite slurry seal will be placed at the ground surface while soil vapor 
probes are being purged and sampled. The s 1 urry will pr.event the potentia 1 for 
atmospheric air ·being drawn into the sampling train during purging and sampling. The 
p 1 acement of the s 1 urry ·sea 1 is noted in the attached figure. 

During initial stages of purging. the sampling train will be leak tested by 
closing the probehead valves and verifying that the rotameter flow rate drops to zero 
and vacuum increases. 

PID readings will be obtained by periodically closing the rotameter valve and 
op~ning the valve at the PID sampling port. Rotameter flow rates. vacuum readings, 
purge duration. purge volume. and PID readings will be recorded. 

When at least three probe volumes have been purged and PIO readings are 
relatively stable. sampling will be commenced. If conditions such as excessive vacuum 
an-d/or wi-dely fluctuating PID measurements are encountered. sampling will be postponed 
until the cause has been identified and corrected. The probehea.d valve will be closed 
and the 1/8-inch vinyl sampling tubing will be crimped to prevent backflow and a new 1-
liter Tedlar bag will be connected inside the vacuum sampling box. The crimping of the 
vinyl tube will allow only about three-inches of 1/8-inch tubing to be exposed to 
atmosphere while attaching the bag. This is a minuscule amount compared to the volume 
of the bag. The box will be closed. probehead valve opened. and vacuum applied to the 
outlet to fill the Tedl ar bag. After the Tedl ar bag is fi Hed. it will be removed from 
the vacuum samp 1 i ng box. 1 abe 1 ed. and p 1 aced in a -coo 1 er. The probehead fitting will be 
decontaminated with -detergent wash and potable water rinse and the vinyl sampling tube 
disposed. 
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SECTION 3 

CALIBRATION 

3.1 INTRODUCTION 

The PI 101 Analyzer is designed for trace gas analysis in 
ambient air and is calibrated at HNU with certified standards of 
benzene, vinyl chloride and isobutylene. Other optional 
calibrations are available (e.g., ammonia, ethylene oxide, H2S, 
etc.). Calibration data is given in the data sheet. If a 
special calibration has been done, the data is given in the 
Application Data Sheet, which notes the sample source, type of 
calibration (see Section 8, Appendix), and other pertinent 
information. 

Good instrumentation practice calls for calibration on the 
species to be measured in the concentration range to be used. 
This procedure assures the operator that the analyzer is 
operating properly and will generate reliable data. 

Some general points to consider when calibrating the PI 101 
are that the analyzer is designed for operation at ambient 
conditions and therefore the gas standards used for calibration 
should be delivered to the analyzer at ambient temperatures and 
pressure and at the proper flow rates. 

WARNING: 

The PI 101 is a non-destructive analyzer; calibrations using 
toxic or hazardous gases must be done in a hood. 

The frequency of calibration should be dictated by the 
usage of the analyzer and the toxicity of the species measured. 
If the analyzer has been serviced or repaired, calibration 
should be done to verify operation and performance. It is 
recommended that calibration be checked frequently at first 
(daily or every other day) and then regularly based on the 
confidence level developed. 

The normal meter scaleplate is 0 to 20. If the scaleplate 
is different, refer to the Application Data Sheet. If there are 
questions, consult the HNU representative before praceeding with 
calibration check. 

An accurate and reliable method of calibration check is to 
use an analyzed gas cylinder in a test setup as shown in Figure 
3-1 and described below. Additional material on calibration is 
given in Section 8, Appendix. 

3.2 A~ALYZED GAS CYLINDER 

a. Concentration - The calibration gas cylinder is to 
contain the species of interest made up in an air matrix 
at or near the concentration to be analyzed. If the 
component is unstable in air, another matrix is to be 
used. The final calibration mixture should be similar 
to the sample the PI 101 will analyze. If the expected 
concentration is not known then a concentration should 
be chosen that will cause a scale displacement of SO to 
£0% on the X10 range. Calibration on X10 range will 
provide accurate values on the Xl range as well. 
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S£CTIO~ 3.2, ANALYZ£D GAS CYLINDER cont. 

For use on the 0-2000 range, a two-standard 
calibration is preferred: one at 70 to 85% of the 
linear range and the other at 25 to 35% of the linear 
range. With the linear range of approximately 600 ppm 
for most compounds these points would lie between 420 to 
510 ppm and 150 to 210 ppm, respectively. 

b. Stability - The calibration gas must be stable within 
the cylinder during the period of use. If the 
calibration is required in the field, then use of a 
small cylinder is recommended. In addition, the choice 
of cylinder material in contact with the gas must be 
considered (steel, aluminum or teflon). If there are 
any questions, the operator should request stability and 
usage information from the gas supplier. 

WARNING 

Extreme care must be taken in the handling 
of gas cylinders. Contents are under high 
pressure. In some cases, the contents may 
be hazardo~s. Many gas suppliers will 
provide data sheets for the mixtures upon 
request. 

c. Delivery - The cylinder containing the calibration 
mixture must be connected to a proper regulator. 

WARNING 

Never open the valve on a gas cylinder 
container without a regulator attached. 

Leak test all tank/regulator connections as well a~ the 
~ain cylinder valve to prevent toxic or hazardous 
materials from leaking into the work area. Care must be 
taken that the materials of construction of the 
regulator will not interact with the calibration ga£. 

One me~hod of sampling the ~alibration gas is 
illustrate~ in Figure 3-1. Connect the cylinder to one 
leg of the tee, a flow ~eter to the opposite leg, nnd 
the probe to the third leg. The flow meter does not 
re~uire a valve. If therc_is a valve, it must be lcf~ 
wi~e onen. the flow~eter :s only to indicate excess 
flow. ·Adjust the flo~ fTom.the regulator such that c~Jy 
a little exce6E !lo~ JS reglstered at the flowmeter. 
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CTI~N 3~2, ANALYZED GAS CYLINDER cont. 

3 PROBE 

This insures that the PI 101 sees the calibration gas at 
atmospheric pressure and ambient temperature. 

d. Usage - Generally, a gas cylinder should not be used 
below 200-~00 psi as pressure effects could cause 
concentration variations. The cylinder should not be 
used past the recommended age of the contents as 
indicated by the manufacturer. In case of difficulty, 
verify the contents and concentration of the gas 
cylinder. 

e. Alternate means of calibration are possible. For 
more information, contact the HNU Service Department. 

a. Identify the probe by the lamp label. If a question 
exists, disassemble the probe and inspect the lamp. The 
energy of the lamp is etched into the glass envelope. 

b. Connect the probe to the readout assembly, making sure 
the red interlock switch is depressed by the ring on the 
connector. 

c. Set the SPAN pot to the proper value for the probe being 
calibrated. Refer to the calibration memo accompanying 
the probe. 

d. Check the Ionization Potential (IP) of the calibration 
gas to be used. The IP of the calibration gas must be 
at or below the IP of the lamp. 

e. Proceed with the calibration as described in Section 
3.4. Check the calibration memo for specific data. 
If any questions develop, call the HNU representative. 

f. NOTE: The 11.7eV lamp has a special cleaning compound. 
Do not use water or any other cleaning compound with the 
11.7 eV lamp. Do not interchange ion chambers, 
amplifier boards or lamps between probes. (See Section 
5.2) • 

• 4 PROCEDURE 

a. Battery check - Turn the function switch to BATT. 
The ne~dle should be in the green region. If not, 
rechac~e the battery. 
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SECTIOt: 3.4, PROCEDURE cont. 

b. Zero set - Turn the function switch to STANDBY. 
In this position the lamp is OFF and no signal is 
generated. Set the zero point with the ZERO set 
control. The zero can also be set with the function 
switch on the Xl position and using a "Hydrocarbon-free" 
air. In this case "negative" readings are possible if 
the analyzer measures a cleaner sample when in service. 

c. 0-20 or 0-200 range - For calibrating on the 0-20 or 
0-200 range only one gas standard is required. Turn the 
function switch to the range position and note the meter 
reading. Adjust the SPAN control setting as required to 
read the ppm concentration of the standard. Recheck the 
zero setting (step b.). If readjustment is needed, 
repeat step c. This gives a two-point.calibration; zero 
and the gas standard point. Additional calibration 
points can be generated by dilution of the standard with 
zero air if desired (see Section 8). 

d. 0-2000 range - For calibrating on the 0-2000 range, use 
of two standards is recommended as cited in Section 
3.2a. First calibrate with the higher standard using 
the SPAN control for setting. Then calibrate with the 
lower standard using the ZERO adjustment. Repeat these 
several times to ensure that a good calibration is 
obtained. The analyzer will be appoximately linear to 
better than bOO ppm, (see Figure 3-2). If the analyzer 
is subsequently to be used on the 0-20 or 0-200 range, 
it must be recalibrated as described in steps b. and c. 
above. 

e. Lamp cleaning - If the span setting resulting from 
calibration is 0.0 or if calibration cannot be achieved, 
then the lamp must be cleaned (see Section 5.2). 

f. Lamp replacement- If the lamp output is too low or if 
the lamp has failed, it must be replaced (see Section 
5.3). 

3.5 CALIBRATION CHECKING 

Rapid calibration checking in the field can be ac~omplished 
by use of a small disposable cylinder containing isobutylene. 
Irn~ediately after a calibration has been completed, a reading is 
taken on a special isobutylene standard. This provides a 
reference concentration measurement for later checking in the 
field. This can be done at any time with a portable cylinder 
containing this sa~e special standard, using this reference 
rea~ing as a check, and making adjustments to the analyzer if 
ne:cssary. In effect, this is an indirect method of 
ca~ibration, one maintaining the calibration to give direct 
reacings for the original gas mixture, but using the portable 
iscbutylene cylind~r. Details are given in Section 8.2 of t~c 
:\~pe:1dix. 
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1.0 INTRODUCTION 

Sparton Technology, Inc. (Sparton) is currently operating an on-site groundwater recovery 

system at its Coors Road Facility in Albuquerque, New Mexico. The system consists of eight 

shallow monitoring wells completed across the water table (referred to as the Upper Flow Zone or 

UFZ) and which were converted to recovery wells; the water recovered from these wells is treated 

by an on-site air stripper and the treated water is discharged into the City of Albuquerque sewer 

system. In addition, Sparton operated an on-site soil vapor extraction (SVE) system between April 

and October, 1998 to reduce contaminant concentrations in the vadose zone, and has recently 

proposed additional investigations aimed at obtaining data for implementing a modified SVE system 

(see Attachment E- Vadose Zone Investigation Workplan). 

In this Work Plan, Sparton proposes to replace these eight shallow on-site recovery wells 

with a deeper source containment well installed immediately downgradient of the site and pumping 

at a rate of 50 gallons per minute (gpm). The water pumped by the well will be treated in an air 

stripper to be installed on-site and it is anticipated it will be returned to the aquifer through a series 

of rapid infiltration ponds. 

The purpose of this Work Plan is to present details on the design of this source containment 

system, to describe a groundwater investigation that will be conducted to confirm that all on-site 

sources are contained by the system, and to describe the procedures that will be used to determine 

the capture zone of the source containment well. 

1 



.. S. S. PAPADOPULOS & ASSOCIAT.£5, INC. 

2.0 SITE CONDITIONS 

Trichloroethylene (TCE) is the primary volatile organic constituent at the site, and it can be 

used as an indicator parameter to determine the extent and distribution of contaminants at the site. 

The distribution of TCE concentrations on the Sparton property, based on a current evaluation of 

available water-quality data, is shown in Figure 1. This figure was prepared by interpolating 

logarithmically the TCE concentrations measured in monitoring and recovery wells in January and 

February 1998; for wells which were not sampled at that time, the most recent available 

measurement prior to that time was used. The figure represents an horizontal projection of the TCE 

distribution based on data from wells open either to the UFZ or to the LFZ; at monitoring well 

cluster locations, data from the well with the highest concentration at that cluster was used, 

regardless of its depth. As shown in Figure 1, near the center of the property there is an area where 

TCE concentrations exceed 5,000 J.tg/1. The concentrations in monitoring wells within this area are 

close to one percent of the effective solubility ofTCE, and suggest the potential presence of sources 

within this area 1• 

The vertical distribution of TCE concentrations near the northwestern boundary of the 

Sparton property, also based on a current evaluation of available January and February, 1998 water-

quality data, is shown in Figure 2. As shown on this figure, TCE concentrations along the 

northwestern property boundary are relatively low near the water table; the highest concentrations, 

and hence the greatest mass discharge across this boundary, occur at depths of about 20 to 40 feet 

below the water table. 

1 Pankow, J. F. and J. A. Cherry, 1996, Dense Chlorinated Solvents and other DNAPLs in Groundwater: 
Waterloo Press, Portland, Oregon. 
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Water-level contours, based on January 1998 measurements in wells open to the LFZ, and 

the average direction of groundwater flow across the Sparton property are shown in Figure 3. The 

hydraulic gradient across the property, calculated from these contours, is 0.00465 foot per foot. The 

transmissivity of the aquifer underlying the property has been previously estimated to be 18,000 

gallons per day per foot {gpd/:ft), or 2,400 feet squared per day (fi2/d), from a pumping test conducted 

on well PW-01 (see Figure 3 for well locations). 

As stated earlier, the water pumped by the proposed 50-gpm source containment well will 

be treated and it is anticipated it will be returned to the aquifer through a series of rapid infiltration 

ponds. To obtain data for the design of these ponds, a series of vertical permeability tests were 

recently conducted by Metric Corporation2
; the tests were conducted at a depth of 1.5 feet near the 

northeastern boundary ofthe Sparton property using the "Designation E-18" method ofthe Bureau 

of Reclamation3
• The results of these tests indicate an average vertical hydraulic conductivity of 

about 180 feet per year (0.5 feet per day). 

These available data were used in the design of the proposed source containment well and 

of the associated rapid infiltration ponds. 

2 Gary L. Richardson of Metric Corporation, personal communication, July 21, 1998. 

3 U.S. Department oflnterior, Bureau of Reclamation, 1974, Earth Manual: A Water Resources Technical 
Publication, Second Edition. 
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3.0 . SOURCE CONTAINMENT WELL AND ASSOCIATED FACILITIES 

The proposed location of the source containment well is shown in Figure 4. This proposed 

location is within an 80-foot easement on a property owned by Adobe Wells Partnership; therefore, 

installation of the well at this location is subject to reaching an agreement with Adobe Wells 

Partnership on an easement to install the well and a pipeline between the well and the treatment 

facilities on the Spartan property. Spartan will make best efforts, including the payment of 

reasonable sums of money, to obtain the required access from the Adobe Wells Partnership within 

30 days of the effective date of the Consent Decree. If Spartan is unable to obtain the required 

access within 30 days, it will promptly notify the Plaintiffs in writing. This notification will include 

a summary of the steps Spartan has taken in attempting to obtain access, and will request Plaintiffs 

assistance in obtaining the required access. Plaintiffs may, as they deem appropriate, assist Spartan 

in obtaining access. If Plaintiffs assist Spartan in obtaining access, Spartan will reimburse Plaintiffs 

for all reasonable costs, direct or indirect, incurred by Plaintiffs in obtaining such access, including, 

but not limited to, the cost of attorney time and the amount of monetary consideration or just . 

compensation paid. If Plaintiffs give notice to Spartan that they have not obtained access, then, no 

later than 30 days after receiving such notice, Spartan will submit to Plaintiffs for review an alternate 

method of source containment which is feasible in light of the inability to access the Adobe Wells 

Partnership property. 

The proposed source containment well will be completed with 4-inch nominal diameter 

casing and screen; the screened interval will extend from the water table to a depth of 50 feet below 

the water table. 

It is anticipated that after treatment, the water pumped from the source containment well will 

be discharged into three of six rapid infiltration ponds located within an approximately 3.6-acre 
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fenced area within and along the northeastern boundary ofthe Sparton property {see Figure 4). The 

six ponds cover an area of about 2.2 acres and each pond is designed to accept one third of the 50-

gpm discharge of the source containment well, or about 17 gpm; thus, at any given time three ponds 

will be utilized to discharge the treated-water. This six-pond design provides flexibility for 

switching between ponds for rehabilitation, maintenance and repair operations. To allow for the 

potential partial clogging of the pond bottoms during the operation of the ponds, a vertical hydraulic 

conductivity equal to 20 percent of the field-determined value was assumed in their design3
• As also 

shown in Figure 4, the air stripper (a new 50-gpm air stripper) will be installed within the fenced area 

and the existing control building will also be moved into this area. 
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4.0 PREDICTED CAPTURE ZONE OF THE SOURCE CONTAINMENT WELL 

The predicted areal limit of the capture zone of the proposed 50-gpm source containment 

well is shown in Figure 5. As its name implies, the goal of the proposed source containment well 

is to contain potential on-site sources, by substantially achieving the capture zone depicted in 

Figure 5, and eliminate the continuous release of contaminants from these potential source areas. 

With the potential sources under control, constituents remaining outside the limit of the capture zone 

will be flushed out by naturally flowing groundwater and by water infiltrating from the ponds, and 

will eventually be captured by the off-site containment well. 

The depicted capture zone of the well was predicted using the transmissivity and hydraulic 

gradient values mentioned in Section 2.0 and the software AqModel4
• The effects of the infiltration 

ponds were incorporated into this analysis by simulating each pond by multiple injection wells. 

Based on pan evaporation data from the Los Lunas Experiment Farm near Albuquerque, the 

evaporation rate from the ponds was calculated as 4.3 feet per year; this approximately corresponds 

to a five percent evaporation loss6 from the ponds and it was taken into account in simulating the 

pond effects. As shown in Figure 5, the analysis indicates that recharge from the infiltration ponds 

will cause the capture zone to be somewhat skewed with respect to the average direction of 

groundwater flow. It is also predicted that there will be a slight change in the limit of the capture 

as discharge of the treated water is switched from one three-pond set to the other; however, the 

width of the capture zone along the northwestern property boundary will remain essentially the same, 

4 O'Neill, G. T., 1992, AqModel Version 2.1 Used Manual: WellWare™, 3160 Woods Circle, Davis, 
California 95616 

5 Gary L. Richardson of Metric Corporation, personal communication, July 22, 1998. 

6 
Sparton is currently evaluating cost-effective ways to further r~duce this evaporative loss. 
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about 480 feet. The vertical projection of this predicted width of the capture zone along the property 

boundary is shown in Figure 6, superimposed on the current vertical distribution of TCE 

concentrations. Based on these TCE concentrations, the mass ofTCE to be captured by the source 

containment well is calculated to be about 85 percent of the TCE mass currently leaving the Spartan 

property across this boundary. 

The predicted horizontal and vertical extent of the capture zone presented in Figures 5 and 

6 are based on calculations that assume a well fully penetrating the saturated interval corresponding 

to the transmissivity of 18,000 gpdlft {2,400 ft2/d). Because the proposed source containment well 

will be partially penetrating this interval, its capture zone could be wider and shallower7
• 

After the source containment well is put into operation, pumpage from the existing on-site 

shallow recovery wells will be discontinued. Recovery wells, and/or shallow monitoring wells, 

which become dry due to the lowering of the water table, and are not useful as monitoring or 

extraction locations for the SVE system, will be plugged and abandoned in accordance with 

Attachment A - Ground Water Monitoring Program Plan (Monitoring Plan), or in accordance with 

other applicable regulations. 

7 Bair, Scott E. and Terry D. Lahm, 1996, Variations in Capture-Zone Geometry of a Partially Penetrating 
Pumping Well in an Unconfined Aquifer, Ground Water, v. 34, no. 5, pp 842-852. 
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5.0 EVALUATION OF CONTAINMENT SYSTEM PERFORMANCE 

The criteria and procedures that will be used to evaluate the performance of the source 

containment system will be similar to those that have been proposed for the evaluation of the 

performance of the off-site containment system (see Attachment C). Pumping-rate and water-level data 

for these evaluations will be collected in accordance with the Monitoring Plan. The capture zone of the 

well will be determined from water-level data and will be compared to the predicted capture zone (see 

Figure 5) and the extent of the potential source areas. Water-quality data will be also evaluated to 

determine whether they provide information on the performance of the contaimnent system. If the actual 

capture zone is smaller or oriented differently than the predicted capture zone, an evaluation will be 

made to determine whether any potential sources exist outside the capture zone of the well. If there are 

potential sources outside the capture zone of the well, then an ~valuation will be made to assess whether 

additional measures are required. Notwithstanding the extent of the source areas, the pumping rate of 

the well will be at least 50 gpm, unless the concentration of site-related contaminants within the capture 

zone are reduced below the more stringent of the Maximum Contaminant Levels (MCLs) for drinking 

water established under the Safe Drinking Water Act or the maximum allowable concentrations in 

groundwater set by the New Mexico Water Quality Control Commission (NMWQCC) or such alternate 

clean-up standards as may be approved by the United States Enviromnental Protection Agency (USEPA) 

orNMWQCC. 

After the start-up of the source containment system, Spartan will evaluate the performance of 

the system at six months, one year, and annually thereafter. The results of these evaluations will be 

reported in the site's Annual Reports which will also include all other site-related data and evaluations. 

(A list of information, data, assessments and evaluations, and specific subjects that will be presented 

and/or discussed in the Annual Reports is given in Attachment D - Work Plan for the Assessment of 

Aquifer Restoration.) 

8 
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6.0 GROUNDWATERINVESTIGATION 

The proposed source containment system has been designed to contain all potential on-site 

source areas that have been defined on the basis of the available water-quality data. To confirm that 

there are no other on-site sources outside the capture zone of the containment system, additional 

groundwater investigation will be conducted. This groundwater investigation will consist of the 

installation and sampling of a new monitoring well. The new monitoring well will be located along the 

northwest boundary of the Sparton property, at the midpoint between existing monitoring wells MW-15 

and MW -42/43, as shown in Figure 7. 

The well will be installed by drilling a 7 .5-inch hole to the top of a clayey, finer-materiallayer 

that has been encountered in monitoring wells MW-49 and MW-70 at a depth of about 120 feet. The 

drill cuttings will be examined to identify the most permeable materials within 30 feet above the top of 

the clayey layer and within 40 feet below the water table, and a 10-foot interval will be selected across 

these most permeable materials for the completion of the well. If this interval is above the top of the 

clayey layer, and the clayey layer has not been breached during drilling, the hole will be backfilled to 

the bottom of the completion interval with 3/4-inch granular bentonite. If the clayey layer has been 

breached, the hole will be grouted with a bentonite/cement grout, and a new hole will be drilled nearby 

to the bottom of the completion interval, as determined from the first hole. A 2-inch nominal diameter 

casing and screen assembly, with 10-foot screen, will be installed into the hole, the well will be naturally 

or artificially gravel packed across the screened interval, and completed by filling the annular space 

above the gravel pack with a bentonite/cement grout to the land surface. 

After completion and development, the well will be surveyed to determine its location 

coordinates and the elevation of the top of casing, and will be sampled using the procedures specified 

in the Monitoring Plan. The sample will be analyzed for VOC's, particularly TCE, using the analytical 

method specified in the Monitoring Plan. The results of this initial sampling event will be reported in 

9 



~ S. S. PAPADOPULOS Be ASSOCIATES, INC. 

a letter report which will be prepared within four weeks after the sampling of the well. In addition to 

the results of the sampling and supporting documentation, this report will include the drilling and 

completion log of the well, a revised TCE isoconcentration cross-section along the northwest boundary 

of the site and a revised TCE isoconcentration map for the on-site area and its vicinity, and the action 

that will be taken in response to the sampling results. 

The action to be taken in response to the sampling results will be as follows. If the TCE 

concentration in the sample is less' than or equal to 1,000 J.l.g/l, the well will be designated as a 

piezometer (PZ-2); the Monitoring Plan will be updated to include this piezometer in the list of wells 

that will be monitored quarterly for water levels (see Table 4-1 of Monitoring Plan). No further 

sampling of the well will be required. However, if the TCE concentration in the sample from the well 

is higher than 1,000 J.l.g/1, the well will be designated as a monitoring well (MW -72), and in addition to 

being monitored quartedy for water levels, it will be sampled semi-annually for a period of five years. 

The samples will be analyzed for VOC's, and the Monitoring Plan will be updated to reflect the above 

stated sampling frequency and period, and the analytical constituents for this monitoring well. 

The water quality data to be collected from the well, and annual evaluations of these data will 

be included in the site's Annual Reports. After five years of data collection, Sparton will submit a 

Source Containment Investigation Report presenting the results of the investigation and discussing 

whether the source containment system needs to be modified. 

10 
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7.0 INSTALLATION OF SOURCE CONTAINMENT SYSTEM 

The source containment well and the new monitoring well will be installed in accordance 

with the design presented in this Work Plan, following procedures similar to those employed for the 

installation ofthe off-site containment well and of other monitoring wells at the site and its vicinity. 

Drill cuttings and liquid wastes· will be disposed of in accordance with the RCRA Facility 

Investigation Work Plan8
• Implementation of this Work Plan will begin immediately upon the 

effective date of the Consent Decree. The installation of the source containment well is included in 

the existing Health and Safety Plan; the plan will be revised, however, to include also the installation 

of the new monitoring well. 

Documents related to the installation of the sour-ce containment system are discussed in the 

following sections. 

7.1 Design Plans and Specifications 

Site plans, architectural plans (where appropriate) for the source containment system, 

specifications for equipment and materials as needed for the construction of this system by licensed 

contractors, description of necessary permits, schedule for obtaining the necessary permits, and 

copies of applications for necessary permits will be submitted within three months of the effective 

date of the Consent Decree. Appendices will include design data (tabulations of significant data 

used in the design effort), equations (sources for major equations used in the design process will be 

listed and described), sample calculations, and laboratory or field test results. Sparton will be solely 

8 Harding Lawson Associates, 1988, RCRA Facility Investigation Work Plan, Spartan Technology, Inc., Coors 
Road Facility, Albuquerque, New Mexico: December 29, revised March 3, 1989. 

11 
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responsible for the performance of the source containment system and for obtaining and maintaining 

all required permits and authorizations. If Sparton does not obtain the necessary permits to 

implement the source containment system within the time provided in the schedule, which is 

estimated to be twelve months, Sparton will propose an alternative method for disposing of the 

treated water. The alternative method which will be proposed by Sparton will be one which will 

minimize any delay in construction and operation of the source containment system. 

7.2 Construction Work Plan 

A Construction Work Plan will be submitted, within three months after the issuance of all 

permits necessary for the source containment system, for review and approval in accordance with 

procedures set forth in the Consent Decree. This Work Plan will identify the Project Manager, 

present the Project Schedule, and discuss construction contingency procedures. All construction 

work will be performed by licensed contractors and completed in accordance with the Project 

Schedule. 

7.3 Health and Safety Plan 

Construction of the source containment system, other than the containment well, will not 

involve potential exposure to hazardous substances; therefore, a Health and Safety Plan is not 

required for this work. 

12 
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7.4 Construction Completion Report 

Within three weeks after completion of construction, Sparton will provide a certification 

from a registered professional engineer that the system has been constructed in substantial 

compliance with the design plans and specifications. 

13 
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8.0 OPERATION AND MAINTENANCE PLAN 

Sparton will prepare an Operation and Maintenance Plan (O&M Plan) which will to describe 

operation and maintenance management (including a thirty-day notice of any change by Sparton of 

personnel assigned to this matter), a complete set of "as built" drawings, normal operation and 

maintenance procedures, replacement schedules; waste management practices, and contingency p1aPS 

in the event of breakdowns or operational failures. A preliminary O&M Plan .. ~!: ~e submitted for 

review and approval, in accordance with procedures :;..,~ :,mh in the Consent Decree, within four 

weeks after the beginning of continuous operation of the source containment system. The final 

O&M Plan will be developed during the first year of operation, and will be submitted for review and 

approval, in accordance with procedures set forth in the Consent Decree, at the end of the first year. 

A revised Health and Safety Plan will also be submitted for review and approval, in 

accordance with procedures set forth in the Consent Decree, with the preliminary O&M Plan to 

address all activities involving potential exposure to hazardous substances during the operation of 

the systems, as required by OSHA 29CFR1910.120. 

14 
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FIGURES 
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AITACHMENTI 

Selection of a Mediator and Ground Rules for the Mediation 

In the event that mediation provisions of Section XIII (Dispute Resolution) of the 
Consent Decree are invoked, this attachment governs the process of selecting a Mediator and 
reaching agreement on the ground rules for the mediation process. 

1. EPA, NMED, and Sparton ("the Parties to the Mediation") shall select a Mediator 
by unanimous consent. The process for selecting the Mediator shall be as follows: 

a. Within five (5) days after the mediation is invoked, the Parties to the Mediation may each 
propose up to three candidates for Mediator. Each candidate must have appropriate 
qualifications to perform the mediation. The Parties to the Mediation will immediately 
work together to narrow this pool of mediators to a pool of candidate mediators, not to 
exceed three (3) in number, all of whom the Parties to the Mediation deem acceptable. 
The Parties to the Mediation shall first make best efforts to select a Mediator from this 
final pool of mediators by unanimous consent within ten (10) days after mediation is 
invoked. 

b. In the event that unanimous consent is not achieved within ten (10) days after mediation 
is invoked, the Parties to the Mediation agree to jointly submit to the Court a li-st of three 
(3) candidate mediators qualified to perform the mediation and request the Court to select 
the Mediator from amongst the three candidates .. The request shall be submitted within 
fifteen (15) days after mediation is invoked, unless otherwise agreed by the Parties to the 
Mediation. The Court may seek views of the Parties to the Mediation on the appropriate 
mediator and shall select the Mediator from the list proposed by the Parties to the 
Mediation. 

c. The Parties to the Mediation agree that, after selection of the Mediator, the EPA and 
NMED shall have an opportunity to seek the necessary approval within the United States 
and NMED to fund EPA's and NMED's share of the Mediator's fees and expenses. EPA 
and NMED will not unreasonably withhold its approval or funding of the Mediator. 

d. The selected Mediator must have appropriate training, experience, and expertise to 
conduct the Mediation Process, must not be biased, must be available for the duration of 
the Mediation Process, and must charge reasonable fees. 

2. The Mediator shall conduct the dispute resolution process in accordance with 
written procedures agreed to and approved by the Parties to the Mediation . In the event the 
Parties to the Mediation, after good faith efforts, are unable to agree upon mediation procedures, 

Attachment I 
~nsent Decree 
DRAFT 11105/99{Fri)at 1200-EST Page 1 of 3 

Albuquerque v. Sparton Technologv.lnc. 
CV 97 0206(D.N.M.) 

Attorney Work Product .. Settlement Confidential 

Page: 002 



!:NRD/U.S. Department of Justi.ce -- Date: 11/05/99 Time: 12:01 PM To: Michael Hebert @ 8,214-665-1264 

the parties shall work with the mediator to reach agreement on those procedur-es. The written 
procedures for mediation shall in all cases include as a minimum: 

(a) an appropriate time, date and location for the mediation; 

(b) an appropriate schedule for the mediation if it is expected to take more than one day to 
resolve the matter (the initial schedule may be amended, as necessary and in consultation 
with all parties, to accommodate the needs of the parties); 

(c) the necessary participants to the mediation; 

(d) the identification of the mediator and the agreement with respect to payment for the 
mediator; 

(e) the expectations of the Parties to the Mediation with respect to the confidentiality of the 
mediation process (at a minimum, the agreement will be consistent with the 
confidentiality requirements set forth in the Consent Decree); 

(f) the expectations of the Parties to the Mediation with respect to the appropriate process for 
the mediation, including the following: 

(i) the mediation shall be a process to assist the Parties to the Mediation in reaching 
their own agreement and the mediator shall conduct the mediation in a fair and 
neutral manner to facilitate the resolution of the dispute between the the Parties to 
the Mediation ; 

(ii) the mediator shall work for the benefit of the Parties to the Mediation and be 
guided by the provisions of the mediation agreement; 

(iii) each Party to the Mediation shall have a reasonable opportunity during the 
mediation process to present its position or information, orally and/or in writing, 
concerning issues in mediation to the mediator and the other Parties to the 
Mediation process; 

(iv) the mediator shall also ensure that each Parties to the Mediation has a reasonable 
amount of time to provide a response to other parties' position(s); 

(v) the mediator may hold private sessions with one or more Party to the Mediation 
(and counsel) and/or face-to-face joint sessions to assist the Parties to the 
Mediation in trying to find a mutually acceptable resolution of the dispute; 
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(vi) the mediator will confer with the participants, review written information 
submitted by the Parties to the Mediation and counsel, and may request position 
papers from each Party to the Mediation outlining the legal and factual issues in 
the dispute; 

(vii) the mediator shall act as a third-party neutral in a process in which the Parties to 
the Mediation, with the assistance of the mediator, collaboratively and 
collectively seek to identify issues; develop potential alternatives and approaches 
to resolve issues necessary for the parties to reach a mutually acceptable 
agreement; and resolve issues necessary for the parties to reach agreement to 
resolve the dispute. 

3. In the event of a conflict between the Decree and this Attachment, the Decree 
shall control. 

Attachment I 
Consent Decree 
DRAFT 11105/99 (Fri)at 1200 EST Page 3 of 3 

Albuquerque v. Sparton Technologv, Inc. 
CV 97 0206 (D.N.M) 

Attorney Work Product ·- Sctttement{;onfidential 

Page: 004-



A 8 c D E 
235 Sparton 1 Preliminary PCCP Feb-95 1 
236 RFI Vol1 May-92 1 
237 RFI Vol2 May-92 1 
238 EPA Administrative Record Aug-80 1 
239 2 Draft Final CMS RPT May-95 1 

~ - ---~-- ------
240 Reference Final Decision Sep-96 1 
241 Final Decision Jun-96 1 

--~--

242 Soil Investigation 1986 1 
~ . 

243 Definition of GW 
~ 

1988 1 
--·-

244 CMS RPT Jul-87 1 
~---

245 Pond & Drum Storage Areas Dec-85 1 
246 Final RFI RPT 1992 1 

··-

247 Effectiveness of GW Recovery Well Oct-89 1 
248 Comprehensive GW Monitoring Jul-89 1 
249 Off-site Investigation Oct-87 1 
250 Draft CMS RPT Nov-92 1 

- -- -~---

251 RPT of Effectiveness of GW Recovery Well Aug-92 1 
252 3 Monthly RPTs 1 

~-~--

253 Monthly RPTs Apr-90 1 ------
254 "" Jun-90 1 

--~-----

255 '"' Nov-90 2 
256 tttl Jan-90 1 

. ~ 

257 "" Feb-90 1 
258 "" Sep-90 1 

~----

259 "" Oct-90 1 
260 II Feb-91 1 
261 GW Well Data Summary 1991 1 

------
262 Annual GW Monitoring RPT 1992 1 ------
263 1111 1993 1 
264 1111 1994 1 
265 41111 Jan-98 1 
266 Alternate GW Monitoring Program 1996 1 

- ---------
267 Uti 1995 1. -----------
268 3rd Quarter 98 Annual GW Monitoring RPT 1998 1 
269 Quarterly GW RPT 1992 11 
270 II 1993 - - 1j 



A B c D E 
271 Quarterly GW RPT 1995 1 
272 1111 1996 1 
273 " 1997 1 
274 5 Hydrological Evaluation & Pumping Test 1986 1 
275 3008 Order Sep-80 1 
276 Administrative Order Feb-98 1 
277 GW Monitoring Plan May-98 1 
278 Admin Record vol 20 1 
279 6 Admin Record vol 1 1 
280 Admin record vol 2 1 
281 "vol3 1 
282 "vol21 11 
283 "vol22 1 

-----~-

284 7 ""vol4 1 
285 "vol5 1 
286 "vol6 1 
287 "vol7 1 
288 8 "vol8 1 
289 "vol9 1 
290 "vol10 1 
291 "vol11 1 
292 9 "vol12 1 
293 "Vol13 11 
294 "Vol14 1 
295 "Vol15 1 
296 10 "vol16 1 
297 "Vol17 1 
298 "Vol18 1 
299 "Vol19 1 
--------------- --------- - - - ·- --- --- - ----- ------ ----' -- -- -



Correspondence Report 
Date on AR/Invoice 

Facility Correspondance From To Subject Site Number 

Spartan EPA/Brown Sparton/Mico EPA Completed Review of Draft RPT on Effectiveness of 
GW Recovery Well System 

Spartan NMEDOGC NMED Fax: Agreement in Principle 

Spartan BB & B/Chandler Beall Law Firm Fax: Declaration 

Spartan EPA Fax: Regarding Contamination Plume 

Sparton NMED Fax: Civil Action No. 97-0208JC- Answer of Defendent 

Spartan OGC NMED Fax: Civil Action No. 97-0210M/DJS- Defendent's Brief in 
Support of Motion 

Spartan NMED Fax: Sampling Results 

Spartan Secretary of NMED Identification of Witnesses 

Spartan Secretary of NMED Motion for Continuance of Hearing 
... 

Spartan Hearing Officer/Orth NMED Order for Continuance of Hearing 

Spartan Hearing Officer/Orth NMED Order for Continuance 

Spartan Form 10-Q 

Spartan 9/13/1991 EPA/Malott NMED/Kern Phase II Environmental Site Assessment Eagle Ranch 
DevelopmenUAdobe Wells 

Spartan 2/1811992 NMED/Horst Sparton/Mico Annual Groundwater Monitoring RPT 

Spartan 5/14/1992 NMED HRMB/Garcia Perma-Fix/Kimball Documentation for 90-day Treatment in Tanks 

Spartan 6/15/1992 HDR/Chandler EPA/Phillips Final RFI RPT 



Correspondence Report 
Date on AR/Invoice 

Facility Correspondance From To Subject Site Number 

Sparton 6/19/1992 Sparton!Wakefield NMED/Collins Letter Regarding Requested Information 

Sparton 6/26/1992 EPA/Brown Sparton/Mico RFI RPT Submitted under Civil Action Consent Decree 

Sparton 7/1/1992 EPA/Phillips Sparton/Mico RFI RPT Submitted Under Civil Action Consent Decree 

Sparton 7/16/1992 Sparton/Mico NMED/Collins Pond Closure Cap has 2 cracks in the Wear Surface 

Sparton 7/23/1992 NMED/Horst Sparton/Mico Letter Regarding Repairing 2 Cracks in Pond Closure 
Cap 

Sparton 8/25/1992 NMED/Sides EPA/Mayer Pre-Draft Post-Closure Permit 

Sparton 8/28/1992 Sparton/Mico NMED/Collins Letter Regarding Sampling Event 

Sparton 9/311992 Sparton/Mico NMED/Horst Extension Request: Groundwater Sampling 

Sparton 9/10/1992 NMED/Horst · Sparton/Mico - Extension Heqlle~t Approval: Groundwater Sampling 

Sparton 9/25/1992 Dolan & Domenici/Remke NMED/Collins Document Review 

Sparton 3/4/1993 Sparton/Mico NMED/Horst Repairing 2 Cracks in the Pond Closure Cap 

Sparton 3/8/1993 Sparton/Mico NMED/Horst Request a Change in Methods used for Volatile Organics 
Analysis 

Sparton 3/31/1993 NMED/Horst Sparton/Mico Approval: Request a Change in Methods used for Volatile 
Organics Analysis 

Sparton 4/611993 Sparton/Mico NMED/Horst Sampling Notification Requirements 

Sparton 4/16/1993 NMED/Horst Sparton/Mico Regarding Repairs to the Cap over the Ponds & Sump 

Sparton 4/21/1993 NMED/Horst EPA/Phillips Regarding Incomplete document File 



Correspondence Report 
Date on AR/Invoice 

Facility Correspondance From To Subject Site Number 

Sparton 6/22/1993 NMED/Horst Sparton/Mico Rescheduling Sampling Event 

Sparton 7/8/1993 Sparton/Mico NMED/Horst Concerning Comprehensive GW Monitoring Evaluation 

Sparton 7/1511993 NMED/Aiexander Sparton/Mico Comprehensive GW Monitoring Evaluation 

Sparton 8/23/1993 NMED/Aiexander Sparton/Mico Split Sampling from Comprehensive GW Monitoring 
Evaluation Conducted July 26-27/1993 

Sparton 8/26/1993 Sparton/Mico NMED/Aiexander CME Lab RPTS 

Sparton 9/17/1993 Sparton/Mico NMED/Horst Sampling Notification; 4th Quarter 93 

Sparton 10/20/1993 Sparton/Mico NMED/Aiexander Lab RPT for Additional Sampling 

Sparton 11/18/1993 Sparton/Mico NMED/Aiexander Special GW Sampling Notification 

Sparton 1/13/1994 Sparton/Mico NMED/Aiexander GW Sampling Notification 

Sparton 4/11/1994 Sparton/Wakefield NMED/Aiexander Failure to Notify Upcoming Sampling Event 

Sparton 4/14/1994 Sparton/Mico NMED/Aiexander Quarterly RPT, GW Monitoring Program, 1st Quarter '94 

Sparton 4/14/1994 NMED/Sides Sparton/Appel Haz Waste Permit 

Sparton 4/20/1994 NMED/Sisneros Sparton/Mico Updated Post-Closure Permit Application 

Sparton 6/4/1994 Sparton/Appel NMED/Sides Scheduled Meeting Regarding Updated Post-Closure 
Permit Application 

Sparton 7/11/1994 Sparton/Mico NMED/Kern 3rd Quarter Sampling Notification 

Sparton 7/11/1994 NMED/Sides Metric Corp/Metzner Post-Closure Permit Application Guidance 



Correspondence Report 
Date on AR/Invoice 

Facility Correspondance From To Subject Site Number 

Spartan 8/4/1994 City of Alb/Bowman Spartan/Wakefield GW Remediation/Wastewater Discharge 

Spartan 9/21/1994 Metric Corp/Richardson NMED/Sides Draft Post-Closure Permit Application 

Spartan 9/22/1994 Sparton/Mico NMED/Kern 4th Quarter Sampling Notification 

Spartan 9/25/1994 Albuquerque Journal NMED/Kern Corrective Action Site Open house 

Spartan 9/28/1994 Sparton/Mico NMED/Kern 4th Quarter Sampling date moved 

Spartan 9/29/1994 NMED/Kern Sparton/Mico Approval: Sampling date moved 

Spartan 10/13/1994 Sparton/Mico NMED/Kern 3rd Quarter GW Monitoring Program RPT 

Spartan 10/17/1994 Sparton/Mico NMED/Kern 4th Quarter Sampling Notification 

Spartan 10/20/1994 NMED/Sisneros EPA/Davis Draft CMS RPT 

Spartan 1113/1994 NMED/Sisneros EPA/Davis Draft CMS RPT 

Spartan 11114/1994 Sparton/Appel NMED/Kern Copies of GW Monitoring Program, Alternative GW 
Monitoring Program & Letters 

Spartan 11/30/1994 Sparton/Appel NMED/Hoditschek Post Closure Care Permit Application 

Spartan 12/15/1994 Sparton/Appel NMed/Hoditschek Recieving Comments on CMS 

Spartan 12/22/1994 Sparton/Mico NMED/Walker Notification of Regulated Waste Activity 

Spartan 12/27/1994 EPA/Brown Sparton/Mico Analytical Results from GW Split Sampling Event 

Spartan 1/3/1995 NMED/Walker EPA/Nelson Notification Forms 



Correspondence Report 
Date on AR/Jnvoice 

Facility Correspondance From To Subject Site Number 

Sparton 11611995 Spartonl Appel NMEDILeavitt Requirements for Characterization of Contamination 

Sparton 111111995 NMEDIHositschek SpartoniAppel Post Closure Permit Application 

Sparton 111311995 SpartoniMico EPAIBrown RPT on the Effectiveness of the GW Recovery Well 
System in the Upper Flow Zone 

Sparton 112311995 SpartoniMico NMEDIKern 1st Quarter 95 Sampling Notification 

Sparton 112411995 Taichert, Wiggins, Virtue & NMED/Hositschek Comments from EPA on CMS not Recieved 

Sparton 113011995 Taichert, Wiggins, Virtue & NMEDIHositschek Post-Closure Care Permit Application 

Sparton 212811995 Black & Veatch EP A!Crossland Revisions to RPT on the Effectiveness of the GW 
Recovery Well System in the Upper Flow Zone 

Sparton 311011995 Taichert, Wiggins, Virtue & NMEDILeavitt Characterization of Contamination 

Sparton 313111995 NMED HRMBIGarcia SpartoniMico Post-Closure Permit Application 

Sparton 313111995 NMEDILeavitt SpartoniAppel Characterization of Contamination 

Sparton 41411995 SpartoniMico NMEDIKern 95 2nd Quarter Sampling 

Sparton 41411995 ONRTICary SpartoniAppel Letter Regarding Assessment of Injuries to Natural 
Resources 

Sparton 51511995 Taichert, Wiggins, Virtue & NMEDIKelley Additional Monitoring Wells 

Sparton 51911995 Sparton/Mico NMED HRMBIGarcia Post-Closure Permit Application - Administrative 
Completeness Review 

Sparton 61211995 Rob Pine OGCIHughes Memo: Response to Pierce Chandler's Comments on 
NMED's March 31, 1995 Letter 

Sparton 61711995 NMEDIHositschek SpartoniMico Post-Closure Permit Application Administrative 
Completeness 



Correspondence Report 
Date on AR/Invoice 

Facility Correspondance From To Subject Site Number 

Sparton 6/14/1995 OGC/Hughes Taichert, Wiggins, Virtue & Corrective Action Process 

Sparton 6/14/1995 EPNDavis NMED/Kelley Groundwater Investigation Required by EPA 

Spatton 6/14/1995 EPNDavis Mayor of Groundwater Investigation Required by EPA 
. -. 

Spatton 6/14/1995 EPNDavis ONRT/Cary Groundwater Investigation Required by EPA 

Sparton 7/18/1995 ONRT/Cary Sparton/ Appel Natural Resource Assessment 

Sparton 7/20/1995 City of Albuquerque/Guame EPNDavis Regarding GW lvestigation Required by EPA 

Sparton 7/20/1995 Sparton/Mico NMED/Kern 95 3rd Quarter Sampling 

Sparton 8/7/1995 EPNCrouther Sparton/Mico EPA Completion of Statement of Basis 

Sparton 8/22/1995 NMED/Kern EPNMalott Response to Request for NM Regulations 

Spartotl 8/22/1995 Sparton/Mico EPN Coleman & Saginaw EPA Docket No 

Sparton 9/7/1995 EPA/Coleman Sparton/Mico Response to Letter Requesting Cancelation of Public 
Meeting & Comment Period 

Sparton 9/12/1995 City of Albuquerque/Chavez EPNSaginaw Cleanup of GW Contamination 

Sparton 9/22/1995 City of Albuquerque/Guame NMED/Kern Fax: Cleanup of GW Contamination 

Sparton 10/2/1995 Sparton/Mico NMED/Kern 95 4th Quarter Sampling 

Sparton 10/3/1995 EPA!Crouther Sparton/Mico Comments on Draft CMS RPT 

Sparton 10/10/1995 Thompson & Knight NMED/Kern Fax: Information Request 



Correspondence Report 
Date on AR/Invoice 

Facility Correspondance From To Subject Site Number 

Spartan 10/12/1995 NMED/Kern Taichert, Wiggins, Virtue & FOIA Response 

Spartan 10/12/1995 NMED/Kern Thompson & Knight FOIA Response 

Sparton 10/17/1995 EPNColeman City of Albuquerque/Chavez Fax: Suspension of Public Comment Period 

Sparton 11/2/1995 Spartan NMED Background Information on Sparton 

Spartan 11/6/1995 Thompson & Knight EPNCrouther Responses to Draft CMS RPT 

Spartan 11/13/1995 City of Albuquerque/Guame NMED/Weidler GW Contamination 

Spartan 11/28/1995 Black & Veatch/Chandler NMED/Weidler Additional Information Request 

Spartan 12/1/1995 NMED/Weidler William Turner HfJz Waste Emergency Fund 

Sparton 12/8/1995 NMED/Kern David Clarke Statement of Basis 

Sparton 12/8/1995 Sparton/Hockenbrocht NMEd/Weidler Fax: Follow up Letter Regarding Remediation Action 

Spartan 12/18/1995 EPNCrouther Sparton/Mico EPA Revision of Statement of Basis 

Spartan 1/3/1996 Sparton/Mico NMED/Kern 96 Split Sampling Event 1st Quarter 

Sparton 1/11/1996 KDNSuarez NMED/Kern Information Request 

Sparton 1/18/1996 NMED/Kern KDNSuarez Response to Information Request, Enclosed Statement 
of Basis 

Sparton 1/25/1996 Sparton/Mico NMED/Kern Data Generated from an Internal Well Monitoring 
Program 

Spartan 1/29/1996 NMED/Kelley Senator Joseph Carraro Statement of Basis for Corrective Action 



Correspondence Report 
Date on AR/Invoice 

Facility Correspondance From To Subject Site Number 

Sparton 2/8/1996 Attorney Generals EPA/Malott Corrective Action 
- -- -- ... 

Spartotl 2/8/1996 City of Albuquerque/Guame EPA/Malott GW Contamination & Cleanup Alternatives 

Sparton 2/8/1996 Thompson & Knight/Harris EPA/Crouther Concerns about EPA 

Sparton 2/20/1996 EPA/Crouther Sparton/Mico Response to Concerns the NFA is needed 

Sparton 2/26/1996 Sparton/Mico NMED/Kern 95 Annual GW RPT 

Sparton 2/27/1996 EPAICrouther Sparton/Mico Request for Information 

Spatton 3/1/1996 EPA/Crouther Sparton/Mico EPA Comments for CMS 

Sparton 3/1/1996 Sparton/Mico NMED/Pine 96 1st Quarter Split Sampling Event 

Sparton 3/1/1996 EPA/Pierson Thompson & Knight/Harris Regarding Administrative Record 

Sparton 3/4/1996 KDA/Waybright NMED/Kern Requesting Sampling Results 

Sparton 3/8/1996 NMED/Kern KDA/Waybright Analytical Data 

Sparton 3/8/1996 NMED/Kern Shomaker & Analytical Data 
·-

Sparton 3/11/1996 Sparton/Mico EP A/Crossland Response to EPA's Request for Information 

Sparton 3112/1996 KDA/Waybright NMED/Kern Enclosed check for Coping Charges 

Sparton 3/12/1996 Sparton/Hockenbrocht NMED/Weidler Fax: Battelle Investigation 

Spattotl 3/20/1996 EPA/Crouther Sparton/Mico Fax: Regarding Sparton Responding to EPA's Comments 



Correspondence Report 
Date on AR/Invoice 

Facility Correspondance From To Subject Site Number 

Sparton 3/20/1996 Black & Vetch/Chandler Sparton/Appel Fax: 60-day Response Extension 

Spatton 3/25/1996 Sparton/Mico EPA/Crouther Fax: Response to Information Request 

Spafton 3/26/1996 NMED/Kelley EPA/Crouther Extension Request Denied: submission of Final CMS 

Sparton 3/29/1996 EPAICrouther Sparton/Mico EPA Granted 60-day Extension 

Sparton 4/5/1996 EPAICrouther NMED/Kelley EPA Granted 60-day Extension 

Spartol'l 4/12/1996 NMED/McQuillan Sparton/Appel Split Soil-Vapor Samples 

Sparton 4/16/1996 Sparton/Mico NMED/Kern 96 1st Quarter GW RPT 

Sparton 4116/1996 Sparton/Mico NMED/Kern 96 2nd Quarter GW Sampling 

Sparton 4/17/1996 EPAICrouther Sparton/Mico Sparton Formally Invoked the Dispute Resolution 
Provisions 

Sparton 4/18/1996 Sparton/Mico NMED/Kern 96 2nd Quarter GW Sampling 

Sparton 4/24/1996 OGC/Ortiz EPA/Pearson NMED Comments on EPA's Proposed AOC 

Sparton 5/1/1996 Sparton/Appel EPA/Coleman Fax: Regarding Conference Regarding Submission of 
Final CMS 

Sparton 5/3/1996 EPA/Coleman Sparton/Appel Extension Request Approval: 7-day Extension for 
Submission of Final CMS 

Sparton 5/3/1996 NMED/McQuillan Black & Vetch/Chandler Regarding Conversion Calculations for Soil-Vapor Units 

Sparton 5/10/1996 NMED/McQuillan Sparton/Appel Source Area Investigation 

Sparton 5/14/1996 Spatton/Appel NMED/Ortiz Responseto Additional Soil Vapor Investigations 



Correspondence Report 
Date on AR/Invoice 

Facility Correspondance From To Subject Site Number 

Spartan 5/16/1996 NMED/Weidler Sparton/Appel Modification to Closure Plan 

Spartan 5/21/1996 NMED/Kern Aaron Garcia Statement of Basis 

Spartan 5/22/1996 Aaron Garcia Dave Huhn Concerning New Vistas Subdivision 

Spartan 5/22/1996 OGC/Ortiz Sparton/Appel Conditional Approval on Proposal to Install Additional 
Monitoring Wells 

Spartan 5/2911996 Black & Vetch/Chandler NMED/McQuillan Fax: Additional Monitoring Well Installation 

Spartan 5/30/1996 Sparton/Appel NMED/Weidler Copy of RPT of the Battelle RPT 

Spartan 6/4/1996 NMED/Kern Dave Huhn Statement of Basis 

Spartan 6/6/1996 NMED/McQuillan Black & Vetch/Chandler Installation of a Single Nest of Vapor Probes 

Spartan 6/6/1996 NMED/Weidler Sparton/Mico Notice of Imminent & Substantial Endangerment 

Spartan 6/10/1996 Black & Vetch/Chandler NMED/McQuillan Fax: Vapor Probe Nest Installation 

Spartan 6/10/1996 ONRT/Cary EPA/Malott Comments on Draft CMS RPT 

Spartan 6/1711996 OGC/Ortiz Sparton/Appel Installation of Additional GW Monitor Wells 

Spartan 6/24/1996 EPA/Coleman Spartan Final Decision Corrective Action 

Spartan 7/2/1996 NMED/Pine Dave Huhn GW Contamination 

Spartan 8/22/1996 Black & Vetch/Chandler OGC/Ortiz Calculations of Hydraulic Influence GW Containment 
Wells 

Spartan 9/12/1996 OGC/Ortiz Thompson & Knight/Jim Regarding Written Proposals 



Correspondence Report 
Date on AR/Invoice 

Facility Correspondance From To Subject Site Number 

Spartan 9/18/1996 Black & Vetch/Chandler OGC/Ortiz Corrective Action Proposals 

Spartan 9/20/1996 Sparton/Mico NMED HRMB/Garcia 96 4th Quarter GW Sampling Event 

Spatton 10/1711996 OGC/Ortiz Thompson & Knight/Harris Fax: Requirements for Approval of Revised Interim 
Corrective Action Proposals 

Spartan 10/29/1996 Thompson & Knight/Harris OGC/Ortiz Fax: Response to Letter, 10/17/1996 

Spartan 11/18/1996 Thompson & Knight/Harris OGC/Ortiz Response to Rrequirements for Approval of Revised 
Interim Corrective Action Proposals 

Spartan 12/2/1996 OGC/Ortiz Thompson & Knight/Harris Response to letter, 11/21196 

Spartan 12/7/1996 Thompson & Knight/Harris OGC/Ortiz Proposals for: Aquifer Ttest/Extraction 
Demonstration/Additions to Monitoring Network, Vapor 
r-.~---.c.=-- ,... ___ ... ___ n:t-.a. T--"'=-- n r-.. ----=-- -~ ••• 

Spartan 12/17/1996 OGC/Ortiz Thompson & Knight/Harris Response to Letter, 12/9/1996 

Spartan 1/3/1997 OGC/Ortiz Thompson & Knight/Harris Response to Proposals 

$patton 1/17/1997 Thompson & Knight/Harris OGC/Oritz Response to Comments 

Spartan 1/21/1997 Sparton/Mico NMED HRMB/Garcia 97 1st Quarter GW Sampling Event 

Spartan 1/28/1997 Thompson & Knight/Harris DOJ/Fischal Fax: Follow-up to Settlement Discussion 

Spartan 2/6/1997 OGC/Oritz Thompson & Knight/Harris Response to Letter dated 1/17/97 

Spartan 02/19/97 NMED Civil Action No. 97 -0208JC - Complaint 

Spartan 02/19/97 Civil Action No. 97-0210M 

Spartan 02/21/97 The Observer NMED Newspaper - Headlines regarding Public Suit 



SPECIAL WARRANTY D££D 

HUNING UMITED PARTNERSHIP, a New Mexico limited partnership (•Grantor"), for consideration 
paid, grants to SPARTON TECHNOLOGY, INC., a New Mexico corporation (•Grantee•), whose address is 
2400 E. Ganson Street, J~ckson, MI 49202-0000, the following described real eswe in Bernalillo County, New 
Mexico (the "Propeny"): 

Tract B-2, Adobe Wells Subdivision, as the same is shown and designated on 
the plat of said subdivision recorded on 'J)U. IJfH , 1999 in Map 
Book qq G , Page !ZCf , records of Bernalillo County, New Mexico, 

SUBJECT TO taxes for 1999 and subsequent years and all easements, covenants, resttictions, and encumbrances 
~~~ . 
SUBJECT TO the following covenant, which is solely for the benefit of all present and future owner(s) of land 
sharing a common boundary with the Propeny. This covenant may be modified, waived or terminated. by written 
agreement signed by the then current owner(s) of the land sharing a common boundary with the Propeny: Any 
activity on the propeny related to environmental remediation will be limited to the installation and use of 
groundwater wells and connecting pipelines, all located below ground surface level. This shall be a covenant 
running with the land enforceable against the Grantee, its successors and assigns. 

With special warranty covenantS. 
1i ' 

WITNESS its hand and seal this2tf day of tJmPA. 1999. 

STATE OF NEW MEXICO 

COUNTY OFac-Mf~ LIL.J..O 

My commission expires: 

9 /xct I J.LiLJf) 
I 

) 
) ss. 
) 

· HUNING LIMITED PARTNERSHIP, 
a New Mexico limited partnership • 

tfo~ll(M1.4'f 
B~<n~ UiSF.Huning, as Personal Rep~~ive of 

the Estate of Fred D. Huning, Jr., Deceased, 
General Parmer 

1999151828 
~312378 

Page= 1 of 1 
1VS8/t 999 S2: 33P 
Bk-9918 Pg-583 
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S. S. PAPADOPULOS 8c ASSOCIATES, INC. 
ENVIRONMENTAL 8< WATER-RESOURCE CONSULTANTS 

S. S. PAPADOPULOS 

S. P. LARSON 

c: B. ANDREWS 

September 28,2000 

United States Environmental Protection Agency 
Region VI -Technical Section (6EN-HX) 
Compliance Assurance & Enforcement Division 
1445 Ross Avenue 
Dallas, TX 75202 
Attn: Sparton Technology, Inc. Project Coordinator Michael Hebert 

Director 
Water & Waste Management Division 
New Mexico Environment Department 
1190 St. Francis Drive, 4th Floor 
Santa Fe, NM 87505 

Chief 
Hazardous & Radioactive Materials Bureau 
New Mexico Environment Department 
1190 St. Francis Drive, 4th Floor 
Santa Fe, NM 87505 

Chief 
Groundwater Bureau 
New Mexico Environment Department 
1190 St. Francis Drive, 4th Floor 
Santa Fe, NM 87505 

Subject: 

Gentlemen: 

Sparton Technology, Inc. Coors Road Plant Remedial Program 
Response to EP AINMED Comments on 1999 Annual Report 

(3 copies) 

(1 copy) 

(1 copy) 

(1 copy) 

On behalf of Sparton Technology, Inc. (Sparton), S. S. Papadopulos & Associates, Inc. (SSP&A) 
is pleased to submit the attached document with Sparton's response to the August 9, 2000 
comments by the United States Environmental Protection Agency (EPA) and the New Mexico 
Environment Department (NMED) on the 1999 Annual Report for remedial activities associated 
with its Coors Road Plant in Albuquerque, New Mexico. The response document states each 
comment and provides Sparton' s response to that comment. Responses to some comments 
include attachments with suggested revisions to specific sections of the 1999 Annual Report, and 
suggested new figures or appendices. 

7944 WISCONSIN AVENUE. 8ETH£SDA. MARYLAND 20814·3620 • TEL. 13011 718·8900 FAX 13011 718·8909 
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United States Environmental Protection Agency 
New Mexico Environment Department 
September 28, 2000 
Page 2 

~ S. S. PAPADOPULOS 8t ASSOCIAT-ES, INC. 

Upon approval of the suggested revisions and additions, a final 1999 Annual Report will be 
issued. Due to the addition of several figures and appendices, the numbers of some figures and 
the labels of appendices in the final report would be different than those in the June 1, 2000 draft 
version. Revised report sections that are included in the response document refer to these figures 
and appendices with their new numbers and labels. To facilitate the review of the document 
these changes in figure numbers and appendix labels are listed in Attachment A to this letter. 

The response document was prepared by SSP&A in cooperation with Metric Corporation, Inc. 
and Pierce L. Chandler, Jr., PE. I certify under penalty of law that the document and all 
attachments were prepared under my direction and supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the information 
submitted. Based upon my inquiry of either the person or persons who manage the system and/or 
the person or persons directly responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief, true, accurate, and complete. I further 
certify, to the best of my knowledge and belief, that this document is consistent with the 
applicable requirements of the Consent Decree entered among the New Mexico Environment 
Department, the U.S. Environmental Protection Agency, Sparton Technology, Inc., and others in 
connection with Civil Action No. CIV 97 0206 LHJJHG, United States District Court for the 
District of New Mexico. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for kitowing violations. 

If you have any questions concerning the document, please contact me. 

Sincerely, 

S. S. PAPADOPULOS & ASSOCIATES, INC. 

Stavros S. Papadopulos, PhD, PE 
Chairman, Board of Directors 

cc: Secretary, Sparton Technology, Inc., w/ 1 copy 
Mr. R. Jan Appel, w/1 copy 
Mr. James B. Harris, w/1 copy 
Mr. Tony Hurst, w/2 copies 
Mr. Gary L. Richardson, w/1 copy 
Mr. Pierce L. Chandler, Jr., w/1 copy 
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~ S. S. PAPADOPULOS a ASSOCIATES, INC. 

ATTACHMENT A 

Changes in Figures: 

Figure 5.13 

Figure 5.14a 
Figure 5.14b 
Figure 5.21 
Figure 5.22 
Figure 5.23 
Figure 6.4 

Figure 6.5 

Figure 6.6 

Will be revised to include total chromium and will become Figure 5.21 
(copy included in response). 
Will become Figure 5.13. 
Will become Figure 5.14. 
Will be eliminated. 
Will be revised and will become Figure 5.24 (copy included in response). 
Will become Figure 5.25. 
Will be revised to add November 1998 TCE plume, and will become 
Figure 6.4a (copy included in response). 
Will be revised to add November 1998 TCE plume, and will become 
Figure 6.5a (copy included in response). 
Will be revised to add November 1998 TCE plume, and will become 
Figure 6.6a (copy included in response). 

Five new figures will be added: 

Figure 5.22 Will show monthly contaminant mass removal rates by CW-1 (copy 
included in response). 

Figure 5.23 Will show cumulative contaminant mass removal by CW-1 (copy included 
in response). 

Figure 6.4b Same as Figure 6.4a with November 1999 TCE plume (copy included in 
response). 

Figure 6.5b Same as Figure 6.5a with November 1999 TCE plume (copy included in 
response). 

Figure 6.6b Same as Figure 6.6a with November 1999 TCE plume (copy included in 
response). 

Changes in Appendices: 

Appendix A 

Appendix B 

Appendix C 
Appendix D 
Appendix E 
Appendix F 

Appendix G 

A new appendix on the areal extent of the 4970-foot silt/clay (copy 
included in response). 
A new appendix on the November 1998 TCE plume extent in the UFZ, 
ULFZ, LLFZ and Top of the 4800-foot clay (copy included in response). 
Old Appendix A - CW -1 flow data 
Old Appendix B- Monitoring well WQ data 
Old Appendix C - Influent/Effluent WQ data 
A new appendix with the AcuVac operating logs (copy included in 
response). 
A new appendix with the Roots blower operating logs (copy included in 
response). 
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Response to the August 9, 2000 Comments by USEPA and NMED on the 
"Sparton Technology Inc. 

Coors Road Plant Remedial Program - 1999 Annual Report" 
Dated June 1, 2000 

Introductory Comment: 

An independent evaluation and detailed review of the referenced document (report) was conducted 
to determine if the technical issues in the "Work Plan for the Assessment of Aquifer Restoration", 
Attachment D of the March 3, 2000, Sparton Consent Decree (Work Plan) were addressed. Four 
primary tasks were described in the Work Plan and are listed below. 

Task 1 -Assemble and evaluate hydrogeologic data 
Task 2 - Evaluate water-quality data and assess progress in restoration 
Task 3 - Develop groundwater flow and contaminant transport model 
Task 4 - Prepare Annual Reports 

The report upon which this comment document is based is intended to fulfill the requirements of the 
fourth task. Below is a general comment and specific comments regarding the report. 

Response: 

Please note the following statements from Attachment D of the Sparton Consent Decree: 

Section 3.1 Task 1, p. 5 -"The evaluation of hydrogeologic data will be completed within the first 
year of off-site containment system operation, and the results will be reported in the first Annual 
Report." 

Section 3.2 Task 2, p.6- "The results of these evaluations will be annually reported in the site's 
Annual Report which will also include all other site-related data and evaluations." 

Section 3.3 Task 3, p 10- "The structure of the model and the results of the initial model calibration 
will be reported in the first Annual Report of the site. This first Annual Report will also include 
predictions on water-quality conditions at the end of the second year of containment system 
operation." 

The 1999 Annual Report includes all this information. It does, therefore, fulfill the requirements not 
only of the fourth task but of all the tasks listed in Attachment D of the Consent Decree. 

General Comments 

1. Section 3.4 Task 4- Preparation of Annual Reports of the Work Plan specifies certain items 
will be conducted and included as part of the annual report. In general, the report is well written 
and includes the necessary detail. The report addresses a majority of the required items with a few 
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exceptions related to the SVE system operating data. Several comments are provided below 
regarding the model and its treatment of specific site data. 

Response: 

No response required. 

2. Please provide in appropriate sections of the report the estimated mass in place as specified 
in Section 3.4, p.9 of Attachment D of the Consent Decree. 

Response: 

A new section (section 2.6.1.4) will be added to the final report to discuss the initial mass in place. 
A copy of this section is included in Attachment 1. Note, however, that an estimate of the initial 
TCE mass in place was given on the table presented in pages 6-9 and 6-10 of the report. 

3. Please provide in appropriate sections of the report a comparison of water quality data from 
monitoring and containment wells to media standards (the more stringent of MCLs for drinking 
water or the maximum allowable concentrations in ground water set by NMWQCC) as specified in 
Section 3.4, p. 10 of Attachment D of the Consent Decree. 

Response: 

Concentrations that exceed media standards will be highlighted on Tables 2.5, 4.3 and 4.4, and in 
Appendix B (now Appendix D). Sections 2.6.1.2, 4.1.3.1, and 4.1.3.2 have been revised to reflect 
these changes on the tables and in the appendix. The revised sections, tables and Appendix Dare 
presented in Attachment 2. 

4. In appropriate sections of the report, please provide plots of monthly mass removal rates and 
cumulative removal rates of chemicals of concern and compare these with the contaminant mass in 
place as specified in Section 3.4, p. 10 of Attachment D of the Consent Decree. 

Response: 

Section 5.1.3 (incorrectly numbered as 5.1.2 in the draft report) has been reorganized and a section 
on contaminant mass removal has been added (Section 5.1.3.3). The monthly mass removal rates 
presented in Table 5.1 will be plotted and introduced in this section as Figure 5.22; a plot of 
cumulative removal rates (Figure 5.23) and comparisons with the mass in place will also be included. 
(Report figures will be renumbered to accommodate these new figures). Copies ofthis section and 

Figures 5.22 and 5.23 are presented in Attachment 3. 

5. Please provide a summary of the annual progress in aquifer restoration in terms of the 
percentage mass removal (i.e., annual removal of mass at CW-1 in comparison to the estimated mass 
of contaminants present in the aquifer), and in terms of the estimated percentage change in the 
volume of groundwater with contaminant concentrations above media standards (the more stringent 
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of MCLs for drinking water or the maximum allowable concentrations in ground water set by 
NMWQCC). 

Response: 

The first full paragraphs of page ES-2 and of page 7-2 (after the bulleted paragraph) address this 
comment in terms of the percentage of the pumped water to the initial pore volume, and in terms of 
the percentage of the removed TCE mass to the initial dissolved TCE mass. The percentage of the 
pumped water to the pore volume is also discussed in "Section 5.1.2 Flow Rates". Percentages of 
the total mass removed and ofthe TCE and DCE mass removed to the estimates ofthe initial mass in 
place are also discussed in the new "Section 5.1.3.3 Contaminant Mass Removal" {see 
Attachment 3). 

By using an approach similar to that using the initial pore volume (see Attachment 1), the pore 
volume of the November 1999 plume was estimated to be 1.01 billion gallons. The initial 
(November 1998) pore volume was 1.13 billion gallons; therefore, the volume of water contaminated 
above MCLs was reduced by about 10 percent during 1999. 

Specific Comments 

1. Executive Summary, p. ES-2, second full paragraph. "The total mass ofTCE removed by the 
soil vapor extraction systems was about 4.5 kg in 1999." Please provide data and calculation 
methods used to determine this mass ofTCE. If the data are estimated and the methodology is not 
well supported, please provide a range of possible values rather than a single estimated number. 

Response: 

The statement, which is also repeated on p. 7-2, second full paragraph (after the bulleted paragraph), 
will be changed to read "The total mass ofTCE removed by the soil vapor extraction system in 1999 
was estimated to be about 4 kg." This removal rate is based only on the operation of the Roots 
blower system. The mass removal rate of about 1 kg that was estimated for the 1999 operation of the 
Acu Vac system will not be included in the report since the influent concentration at the end of this 
operation was an estimate rather than an actual measurement. Reference to this estimated influent 
concentration will also be eliminated from the report (see revised Section 4.2.3 in Attachment 4 and 
revised Section 5.2 in Attachment 5). The method used for calculating mass removal rates is also 
discussed in the revised Section 5.2. 

We note that this comment, as well as several other comments presented later, pertain to the issue of 
whether the data collected during the 1999 SVE operations are adequate for making reliable 
estimates of the mass removed during these operations. We hope that the responses we are providing 
to these comments are satisfactory to the reviewers. However, we would also like to remind the 
reviewers, that under the terms of the Consent Decree, the robust 400 cfm system that began 
operating in April 2000 is to be operated for an aggregate period of one year over 18 months. The 
criteria for terminating the system are based on soil gas concentrations measured three and four 
months after shut-down. There are no provisions in the Consent Decree for terminating the system 
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after a shorter period of operation because mass removal rates have reached a very low level; in fact, 
the system has to be operated for an aggregate period of one year even if the mass removal rate has 
become zero. Under these circumstances, it appears to us that mass removal rates, and whether data 
are adequate or inadequate for determining them is a moot question. All Sparton has to do is to 
make sure that the system is operating at 400 cfm and that two rounds of sampling are conducted 
after shut-down; there is no reason for Sparton to make any other measurements during this SVE 
operation. 

2. Section 1, p. 1-1. The third paragraph in this section should also mention that 
implementation of the public involvement plan was also part of the agreed settlement between 
Sparton and the various governments. 

Response: 

Item "(t) the implementation of a public involvement plan" will be added to the list in this paragraph. 
Also, Section 5.4 will be modified to report progress in the implementation of the public 

involvement plan (see Attachment 6). 

3. Section 2.4, p. 2-5, 3rd full paragraph. "The results of the tests indicated a radius of 
influence of 175 to 200 feet." This report (and previous reports) has not provided sufficient data and 
calculations to support this estimated radius of influence. Please provide such data and calculations 
in this report, or remove the reference to radius of influence. 

Response: 

This sentence will be deleted. 

4. Section 2.5, p. 2-6. Sparton should include in the first paragraph of this section that 
implementation of a public involvement plan and a restoration work plan were remedial measures 
included in the March 3, 2000 Consent Decree. 

Response: 

The purpose of this paragraph is to list "remedial measures" that are specifically aimed at 
remediating the soil and groundwater contamination at the Sparton site. The implementation of a 
public involvement plan and the assessment of aquifer restoration are other actions that Sparton 
agreed to take under the terms of the Consent Decree, but they are not specifically aimed at 
remediation. They are listed in Section 1, p. 1-1, third paragraph (now modified as stated in the 
response to Specific Comment 2 above), but we do not believe that they need to be also listed as 
"remedial measures" in Section 2.5. 

5. Section 2.6.1.3, p. 2-9, 2nd and 3rdparagraphs and included bullets. The maps for the VFZ, 
ULFZ, and LLFZ, the estimated impacted areas, and the calculations used to estimate the volume of 
impacted groundwater should be incorporated into this report or included as an appendix. Please 
provide this information. 

4 
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Response: 

See revised Section 2.6.1.3 in Attachment 1, and Appendix B, with Figures B-1 through B-4, which 
is included in Attachment 1. 

6. Section 3.3, page 3-2, paragraph 1. The second sentence states "Monitoring data indicated 
that influent constituent concentrations had dropped to the range where treatment was no longer 
required." For clarification, please restate the sentence to read "Influent air concentration data for 
air entering the AcuVac SVE system from VR-1 indicated that the concentration was sufficiently low 
as to not need treatment prior to discharge to the atmosphere. " 

Response: 

This revision will be made in the final report. 

7. Section 4.2.1, p. 4-3". The report states "The AcuVac system was operatedfromMay 12 to 
June 23, 1999 (42 days) at 50 cfm. The Roots blower system was operatedfrom June 28 to August 
25, 1999 (58 days) at 200 cfm." Please provide a reference to the document where the actual flow 
rate data can be found and provide the flow rate data in an appendix to this document. 

Response: 

Section 4.2.1 will be revised to address this comment (see Attachment 4). As indicated in this 
revised section, data collected during the 1999 operation of the Acu Vac and of the Roots blower 
systems will be presented in Appendices F and G which are included in Attachment 4. 

8. Section 4.2.2, p. 4-3. "The AcuVac system operated at a vacuum of6.0 inches of water, and 
the Roots blower operated at 24.5 inches of water." Please provide a reference to the document 
where the actual vacuum data can be found and provide the vacuum data in an appendix. 

Response: 

As indicated in the revised Section 4.2.2 (see Attachment 4), these data are reported in Appendices F 
and G which will be added to the final report. 

9. Section 4.2.3, p. 4-3. Please provide the data and calculations used to estimate the 7.5 mg/m3 
at the end of the period of AcuVac operation. An exponential decline in the concentration of volatile 
compounds is frequently observed in extracted soil gas in the initial stages of soil vapor extraction 
(SVE) operation. In later stages of SVE operation, relatively flat and linear concentration decline 
curves are commonly observed. Please provide justification for the relationship shown between the 
initial data point and the estimated point provided in Figure 5.21 (and Figure 5.22). 

5 
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Response: 

Section 4.2.3 has been revised to indicate that only one measurement of influent TCE concentration 
was made during (the beginning) the 1999 Acu Vac operation (see Attachment 4). Reference to this 
estimated concentration has been eliminated in this revised section. Section 5.2 has also been 
revised (see Attachment 5) to eliminate Figure 5.21 and mass removal calculations for the 1999 
AcuVac operation. For the 1999 Roots blower operation, the relationship (linear in a log-log plot) 
shown between the initial and final point in Figure 5.22 (now revised as Figure 5.24 and included in 
Attachment 5) is supported by the data collected during the 1998 Acu Vac operation; influent 
concentrations which were measured frequently during this operation show a linear relationship in a 
log-log plot of the data (see Figure 2.8). Although the relationship is linear on a log-log plot of the 
data, a linear plot of the relationship (see unnumbered figure included in Attachment 5) clearly 
displays the behavior mentioned in this comment. 

10. Section 5.1.2, Water Quality, page 5-2. This section should be revised to reflect the observed 
increase in chromium concentrations since initiation of the off-site system. In addition this section 
or Section 7 should be revised to incorporate recommendations concerning these increases in the 
chromium concentrations. 

Response: 

Section 5.1.3 Water Quality (incorrectly numbered as 5.1.2 in the draft report) has been revised (see 
Attachment 3). The revised Section 5.1.3.2 discusses increases in chromium concentrations. 
Table 4.4 has also been revised to include influent and effluent chromium concentrations (see 
Attachment 2). The last sentence of the revised Section 5.1.3.2 states that a chromium reduction 
process will be added to the treatment system in 2000. A similar statement is made on the first 
paragraph of Section 7 .2. As these statements indicate, Sparton has already received and acted upon 
the recommendation to implement a chromium reduction process to the treatment plant. 

11. Section 5.1.2.2, (general). Please provide discussion regarding the continuing presence of 
TCE in well MW-71 in the fourth quarter 1998 and fourth quarter 1999 data presented in Tables 2.5 
and 4.3. Also the annual report should include a discussion on the potential for the existing 
containment system to capture impacted groundwater from this zone. 

Response: 

The revised Section 5.1.3.1 (see Attachment 3) provides a discussion of the presence of contaminants 
in well MW -71. Despite its recompletion, the well is clearly continuing to leak contaminated water 
from shallow zones into the DFZ. As stated in the revised Section 5.1.3.1 Sparton will seek agency 
approval to overdrill, plug, and abandon this well. A paragraph to that effect is also added to Section 
7.2 (see Attachment 7, paragraph 3). 

We do not believe that it is necessary to discuss in the Annual Report the potential for the existing 
system to capture impacted groundwater from the DFZ: clearly, the off-site containment well was 
not designed to capture water from the DFZ. Leakage prior to the recompletion of MW -71 was 
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removed from the DFZ by the pumping of about 20,000 gallons. The maximum contaminant 
concentrations observed before and after recompletion clearly indicate that leakage since 
recompletion is at a much smaller rate. It is anticipated that 10,000 to 20,000 gallons will also be 
pumped from the well after overdrilling and before plugging and abandoning. There are no deep 
production wells in the immediate vicinity of the site, and production wells in the Albuquerque area 
have screened intervals that are about a thousand feet long. Any contamination that may remain in 
the DFZ after the abandonment of the well would be of a very limited extent and would not be 
expected to have any significant effect on production wells in the area. 

12. Section 5.2, p. 5-4, 1st paragraph, p. 5-4. Please provide the flow rate data and methodology 
for estimating the final soil gas concentration as also discussed in Comments 7 and 9 above. 

Response: 

See response to comments 7 and 9 above. 

13. Please provide the evidence (e.g., high to low range) to support the graphical relationship 
between the two data points presented in Figure 5.22 in the calculation of mass removal by the SVE 
system (see Comment 9 ). 

Response: 

See response to Comment 9 above. 

14. Section 5.2, p. 5-4, last paragraph. Please provide the calculations to support the statements 
regarding the percent of the phase equilibrium concentration at MW-18, and justification for why 
soil gas at MW-18 would be at phase-equilibrium. 

Response: 

Based on Henry's Law and using published Henry's Law constant forTCE (Merceret al., 1990), the 
relationship between soil gas concentrations at phase equilibrium with groundwater concentrations 
is: 

Soil gas concentration in ppmv = 0.069 x Groundwater concentration in J.Lg/L 

Thus, for the groundwater concentration of 980 J.Lg/L observed in MW -18 the phase equilibrium 
concentration in soil gas would be about 68 ppmv. The observed soil gas concentration at MW -18 
was 27 ppmv, that is, about 40 percent of the phase equilibrium concentration (the 34 percent 
reported in the cited paragraph is an error and will be corrected in the final report). 

No claim is made in the cited paragraph that soil gas at MW -18 should be at phase equilibrium with 
groundwater concentrations. Rather, the expected phase equilibrium concentration in soil gas is used 
as a criterion for assessing whether contaminant flux is from the soil gas into the groundwater or 
from the groundwater into the soil gas. Clearly, since the soil gas concentration is less than the phase 
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equilibrium concentration the flux is from groundwater into the soil gas. A soil gas concentration 
higher than the phase equilibrium concentration would have been expected if the flux was from the 
soil gas into the groundwater. 

15. Section 6.1.1, Hydraulic Properties, p. 6-3 2nd paragraph. Please provide more explanation 
for the selection of0.114 ft!day as the vertical hydraulic conductivity of the sand unit and recent Rio 
Grande deposits. The ratio of horizontal to vertical hydraulic conductivity is 219, based on this 
selection. This appears to be a very high ratio. Please provide justification for this high of a ratio 
in these types of deposits. 

Response: 

The vertical hydraulic conductivity of the sand unit and recent Rio Grande deposits was estimated 
from the observed water-level decline in the sand unit and the observed vertical hydraulic gradient in 
the sand unit. The water table in the sand unit has been, and is, declining at about 0.65 per year as 
the result of pumping from deeper aquifer units primarily for municipal uses. The vertical hydraulic 
gradient that occurs in the sand unit, as a result of the release of water from storage due to the 
lowering of the water table, provides information for estimating the vertical hydraulic conductivity. 
The vertical hydraulic conductivity was calculated from the following equation: 

Kv = Sy ~hi ~t I i 

where Kv is the vertical hydraulic conductivity, Sy is the specific yield, i is the vertical hydraulic 
gradient, and ~~t is the water-table decline. The derivation of this equation is shown in 
Attachment 8. 

Using the observed water level decline (0.65 ft/yr), the observed vertical hydraulic gradient (0.002), 
and a specific yield of 0.15 (the specific yield is incorrectly stated as 0.2 on page 6-3 of the report), 
the vertical hydraulic conductivity should have been calculated as of 0.133 ft/d. Unfortunately, a 
mistake was apparently made in this calculation resulting in a vertical hydraulic conductivity of 
0.114 ft/d. This estimated vertical hydraulic conductivity was not varied during the model 
calibration process. The flow and transport models are not sensitive to reasonable changes in 
vertical hydraulic conductivity, and the error in estimating it is not expected to have a significant 
effect on the modeling results presented in the report; however, it will be corrected during the re­
evaluation of the model in the coming year. 

The horizontal to vertical hydraulic conductivity ratio of 219 (or of 188 for the corrected estimate) 
for the sand unit is consistent with the ratio of 200 used in the USGS groundwater models of the 
Albuquerque basin (Kernodle and others 1995, Kernodle 1998). 
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16. Section 6.1.1, Hydraulic Properties, p. 6-3 1st paragraph. Please provide data, including 
boring log data to support the areal extent of the 4970-foot clay, provided in Figure 6.3. 

Response: 

An appendix (Appendix A) to support the areal extent of the 4970-foot silt/clay unit will be included 
in the final report. A copy of this appendix is presented in Attachment 9. 

17. Section 6.1.1, Sources and Sinks, p. 6-4, 2nd full paragraph. Please provide justification for 
the recharge rates applied to the Arroyo, canal and irrigated fields. The text states that the rates 
were estimated based on the model calibration. Explain whether the estimated recharge rates are 
consistent with recharge rates used in other modeling efforts completed on the aquifer systems in the 
Albuquerque area. lf the estimated recharge rates are consistent with recharge rates used in other 
modeling efforts, please explain whether these recharge rates are supported by actual field 
demonstration data in the Albuquerque area. Provide the net-flux rates from these sources. 

Response: 

The recharge rates used in the calibrated groundwater flow model were: 10 ft/yr in the Arroyo de las 
Calabacillas, 10 ft/yr from the irrigation canals, and 1 ft/yr on the irrigated fields. The total recharge 
fluxes from the arroyo, canals, and irrigated fields in the groundwater flow model are 141 gpm, 
8 gpm, and 24 gpm, respectively. 

The recharge rates used in the groundwater model for the arroyo, canal and the irrigated fields are 
consistent with those used in USGS model of the Albuquerque basin (Kernodle and others, 1995). 
The USGS model specifies an explicit recharge rate only for irrigated fields. The USGS model uses 
an irrigation recharge rate of 1 acre-foot per year per irrigated acre based upon studies conducted in 
the Albuquerque area (Wilson 1992). For arroyo and canals, the USGS model calculates recharge 
rates based on duration of flow, arroyo or canal streambed conductance, assumed thickness of 
streambed, and duration of flow. For a typical canal, the calculated recharge rate in the USGS model 
is about 30 feet per year, three times that used in the Sparton groundwater model. For an arroyo, 
with a streambed conductance of 1 foot per day, and a flow duration of 10 days per year, the recharge 
rate in the USGS model is about 10 feet per year, similar to the value used in the Sparton model. 

Detailed infiltration studies were conducted in the Arroyo de las Calabacillas in conjunction with the 
design of the infiltration gallery. The vertical hydraulic conductivity of the streambed deposits were 
estimated on the basis of infiltration tests to be about 2 ft/day. In addition, when 203 gpm were 
discharged for a 24-hour period into the arroyo as part of an infiltration test in November 1996, it 
was noted that the water rapidly infiltrated into the streambed. 

18. Section 6.1.2, Model Calibration, p. 6-5 table. The values used for hydraulic conductivity for 
the sand units were not changed as a result of the model calibration. Provide a discussion 
regarding whether or not the adjustment of these parameters was a part of the calibration procedure 
and whether there were any other parameters calibrated other than those listed in the model. 
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Response: 

The report states clearly on page 6-4 that" ... the input parameters that were adjusted during model 
calibration included the hydraulic conductivity of the 4970-foot silt/clay unit and the 4800-foot clay 
unit, the head drop across the 4800-foot clay unit, and the recharge rate along the arroyo." No other 
parameters were varied during the calibration of the groundwater flow model. 

The hydraulic conductivity of the sand unit was not estimated in the model calibration process 
because the hydraulic conductivity of this unit was estimated by a rigorous analysis of the water-level 
data from October 1999 in the vicinity of CW -1. This analysis considered the measured water levels 
at all wells within 1000 feet of CW -1. The first step of the analysis was to determine the regional 
water-level trend. This trend was then subtracted from the measured water levels to produce the 
effect due to the pumping of CW -1. A parameter estimation routine, that incorporates the effects of 
pumping at CW -1, was then used to determine the transmissivity in the vicinity of CW -1 that 
produces the smallest residual in water levels at the monitoring wells. The transmissivity calculated 
using this procedure is 4040 ft2/day. The calculated hydraulic conductivity, assuming a saturated 
thickness of 160 feet for the sand unit, is 25 feet/day. 

19. The text in Section 2 lists the hydraulic conductivity of the aquifer as a range from 25 to 30 
ft/day. A hydraulic conductivity of 30ft/day appears to match the steady state drawdown in wells 
OB-1 and OB-2 better than 25 feet per day, but it results in a smaller capture area. The model 
match presented in Table 6.2 indicates the model is over predicting the drawdown at OB-1 and 
OB-2. Explain whether the hydraulic conductivity of the sand units varied as a part of the 
calibration procedure. Could an alternative model match be generated that matches the hydraulic 
head data as well with a hydraulic conductivity of 30 ftlday? 

Response: 

The data listed on Table 6.2 do not provide the information required to determine whether or not the 
groundwater model overestimates or underestimates drawdowns at OB-1 and OB-2. Only observed 
and simulated hydraulic heads, not drawdowns, are listed on Table 6.2. 

An estimate of the observed drawdowns at OB-I and OB-2 was calculated using the procedure 
described in the response to comment 18. These data were subsequently used to estimate the 
hydraulic conductivity in the vicinity of CW -1, and this estimate was used in the groundwater model. 
As a result, the use of a hydraulic conductivity of 25 ft/day in the groundwater will produce a better 
simulation of drawdowns in the vicinity of CW-1 than any other value of hydraulic conductivity. 
The model, though, has not been used to simulate drawdowns in October 1999 at OB-1 and OB-2 
from the operation of CW -1. These drawdowns could be calculated by simulating the period 
September 1998 to October 1999 with no pumping at CW -1 and then subtracting the hydraulic heads 
from this simulation from those listed on Table 6.2. 

The data on Table 6.2 do show, though, that the groundwater model underestimates water levels of 
OB-1, OB-2, and at most other monitoring wells in the vicinity of CW -1. This underestimation 
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occurs, most likely, because of errors in estimating the constant heads imposed on the northwest 
boundary ofthe groundwater model domain. The errors in estimating the specified boundary heads 
are believed to be small, and such small errors have a negligible effect on the calculated zones of 
capture. Nevertheless, the effects of these boundary heads on calculated water levels will be further 
evaluated as the model is improved in the coming years. 

20. Section 6. Please provide a figure that compares the capture area predicted by the model 
with the TCE plume shown in other figures (for November 1998 and October 1999). 

Response: 

Figures 6.4a through 6.6a, and Figures 6.4b through 6.6b presented in Attachment 10 provide this 
comparison. Note that Figures 6.4a and 6.5a suggest that the leading edge of the November 1998 
plume may be outside the model calculated capture zone in the UFZ and UI.FZ. This is misleading. 
The 1998 and 1999 plume maps that were used in preparing these figures were based on a 
combination of data from monitoring wells of different depth. The leading edge of the 1998 plume 
is based on data from well MW-65, an LLFZ well. UFZ well MW-52 at this location is clean; the 
leading edge of the1998 plume is therefore in the LLFZ where it lies within the model calculated 
capture zone (see Figure 6.6a). This is illustrated in Figures 6.4c through 6.6c of Attachment 10 
which compare the model calculated capture zones in the UFZ, ULFZ, and LLFZ with the extent of 
the November 1998 plume in the UFZ, UI.FZ, and LLFZ (see Figures B-1 through B-4 presented in 
Attachment 1 ). 

While the model results confirm the effectiveness of the containment well in containing the plume, it 
should be pointed out that in the Annual Report the evaluation of the capture zone of the 
containment well is based on the analysis of water-level data from monitoring wells (Figures 5.1 
through 5.12 of the draft report) rather than the model results. 

21. Section 6. There is no information regarding whether the model was run in transient mode 
and compared to the data from the short and long tenn pumping tests of CW-1. In addition, 
provide a discussion indicating whether this was a part of the calibration procedure. 

Response: 

The groundwater flow model was run in transient mode to simulate groundwater conditions from 
November 1998 to October 1999, and from October 1999 to November 2000. These simulations are 
described on page 6-10 of the report. 

The model was used to simulate the operation of CW-1 from January through October 1999. No 
model parameters were adjusted as the result of this simulation. The transient analysis was not part 
of the calibration process because there essentially was no information available from the change in 
water levels during the simulation period that provided new information on aquifer parameters. The 
hydraulic conductivity in the vicinity of CW -1 was estimated from a rigorous analysis of the water 
level data from October 1999 as described in the response to comment 18 and the model boundary 
conditions were specified on the basis of measured water levels, which essentially used all of the 
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available information. No fonnal attempt was made to use the groundwater flow model to simulate 
the pumping tests at CW -1 because the analysis of the October 1999 water levels, which reflects 
nearly 10 months of operation of CW -1, provides the best estimate of the hydraulic conductivity of 
the sand unit. 

22. Section 6. There is no information regarding whether a sensitivity analysis has been 
performed on the groundwater flow model. If this analysis was conducted, please present the 
results. If it was not, please explain why this is not considered necessary. Given the apparent desire 
to provide a capture zone that provides just minimal capture of the plume, testing the sensitivity of 
the assumptions that are used in the hydraulic analysis of the aquifer would seem appropriate. The 
flow model is an excellent tool for accomplishing this. 

Response: 

A discussion of the sensitivity analysis issue is presented below. As it was pointed out earlier, 
however, the evaluation of the capture zone ofthe containment well is based on analyses of water­
level data from monitoring wells (Figures 5.1 through 5.12) rather than model results. 

Sensitivity analyses of groundwater models are a powerful technique for gaining an understanding of 
how changes in model parameters affect the simulated hydraulic heads and directions of groundwater 
flow. An analysis of the sensitivity of the various model parameters in the groundwater flow model 
of the Sparton site was conducted as part of the model calibration process. This analysis indicated 
that the simulated hydraulic heads are very sensitive to the hydraulic conductivity of the 4970-foot 
silt/day unit, the hydraulic conductivity of the 4800-foot day unit, and the recharge rate along the 
arroyo when these parameters were varied within reasonable ranges. The groundwater flow model is 
not sensitive to changes in the hydraulic conductivity of the sand unit, when this parameter is varied 
within reasonable ranges. The reasons that the model is not sensitive to changes in the hydraulic 
conductivity of the sand unit are: 1) the reasonable range for this parameter has been determined by 
analysis of pumping test data and long-term system performance data to be small, and 2) constant 
head boundary conditions are imposed on the southeast and northwest boundaries of the model. 

The three parameters identified in the sensitivity analysis as sensitive parameters were subsequently 
varied in the model calibration process to minimize the residuals between observed and simulated 
water levels. Only one combination of these model parameters was identified that minimized the 
residuals. A sensitivity analysis could have subsequently been performed by varying the values of 
these parameters, but each realization in the sensitivity analysis would have had residuals that were 
larger than those shown on Table 6.2. This was judged not to be a fruitful exercise. 

The simulated capture zone of CW -1 was determined to not be very sensitive to variations in the 
model parameters that were adjusted in the model calibration process. The simulated capture zone is 
mainly a function of the horizontal hydraulic conductivity ofthe sand unit. As noted in the responses 
to many of the comments, this parameter has been accurately estimated using detailed analyses of the 
water-level data during operation of CW -1. 
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23. Section 6. Please provide the approximate travel time from the Spartan Facility to well 
CW-1 (based on the flow model or based on the aquifer analysis provide in previous sections of the 
report). 

Response: 

The travel time from the facility to CW -1, calculated by applying the particle-tracking program 
PATH3D to the 1999 water-level conditions computed by the groundwater flow model, is about 20 
years. Note that this calculation assumes that the containment well is operating continuously and 
that water levels remain at their 1999 conditions throughout the 20-year travel period. 

24. Section 6.2.1, Transport Parameters, p. 6-7, last full sentence. Please provide the data that 
support the use of0.01 percent as the organic carbon content of the aquifer. In addition provide a 
discussion of how sensitive the model is to the choice of organic carbon content and whether future 
runs of the model will include retardation. 

Response: 

The organic-carbon content of the sand unit has not been measured at the Sparton site. A low value 
for the organic carbon content was assumed based on our experiences at other sites in the southwest 
with relatively coarsed-grained alluvial sediments. The model is not very sensitive to the organic­
carbon content for the simulations that were described in the report. It is not very sensitive because 
of the short-time periods that were simulated. 

Our experience is that the long-term fate of chlorinated volatile organic compounds in groundwater 
is very sensitive to the amount of interaction that occurs between the organic compound and the 
aquifer matrix, and the amount of diffusion that occurs from fine-grained units into coarser grained 
units. Both of these parameters produce an effect that can be simulated with an effective retardation 
coefficient, but because the latter process can not be measured with simple tests and is often the 
dominant process, measuring the fraction-organic carbon content usually does not provide much 
useful information for predicting the long-term fate of organic compounds in groundwater. Our 
experience is that the best method for estimating the effective retardation coefficient is to observe the 
long-term changes in concentration that occur during aquifer remediation, and this is our proposed 
approach for the Sparton site. The groundwater model will be updated as additional information 
becomes available. 

25. Section 7. 1, Summary and Conclusions, p. 7-2, 1 stfull paragraph (also see Section 5.1.2 and 
Executive Summary, page ES-2). The text indicates that 115 million gallons of groundwater have 
been pumped at the off-site containment well in 1999 and indicates that this represents 10 percent of 
the volume of contaminated groundwater. Not all of the groundwater pumped by CW-1 comes from 
the contaminated groundwater plume. Please provide an estimate of what percentage of the pumped 
groundwater was derived from the volume of contaminated groundwater and what percentage of the 
total volume this represents. This issue should also be addressed in Section 5.1.2 and Executive 
Summary, page ES-2. 

13 
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Response: 

As shown in Figures B-1 through B-4 of Appendix B (see Attachment 1) essentially all of the water 
pumped from CW -1 during the first year of operation came from the contaminated groundwater 
plume. During the first year of pumping approximately 115 million gallons of groundwater was 
removed. This groundwater represents water that was in storage in the vicinity of CW -1; in fact. it 
represents the amount of water that was in storage in a cylindrical volume with a radius of about 320 
feet and a height equal to the saturated thickness ofthe aquifer above the 4800-foot clay. Because of 
the regional groundwater gradient, CW-1 is not at the center of the cylinder. it is off-centered toward 
the downgradient side of the cylinder. The horizontal extent of this cylinder shown in the figures of 
Appendix B was estimated using the particle-tracking program PATH3D. 
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ATTACMENTl 

2.6.1.3 Pore Volume of Plume 

TCE is the predominant contaminant at the Spartan site and has the largest plume. 
Calculation of the volume of water contaminated above MCLs, referred to as the pore volume of 
the plume, was therefore based on the horizontal and vertical extent of the TCE plume. 

In preparing the plume maps presented in the previous section (Figures 2.4 through 2.16), 
the completion zone of monitoring wells was not considered; that is, data from an UFZ well at 
one location was combined with data from an ULFZ or LLFZ well at another location. At well 
cluster locations, the well with the highest concentration was used, regardless of its completion 
zone. As such, the horizontal extent of the TCE plume shown in Figure 2.14 represents the 
envelop of the extent of contamination at different depths, rather than the extent of the plume at a 
specific depth within the aquifer. 

To estimate the pore volume of the plume, the horizontal extent of the TCE plume was 
separately determined for the UFZ, the ULFZ and LLFZ by preparing plume maps based on data 
from monitoring wells completed within each of these zones. The concentrations measured in 
the fully penetrating containment well CW -1 and observation wells OB-I and OB2 were 
assumed to represent average concentrations present in the entire aquifer above the 4800-foot 
clay, and these data were used in preparing all three maps. A rough estimate of the horizontal 
extent of TCE contamination at the top of the 4800-foot clay was also made using the data from 
the containment well and the two observation wells, and data from two temporary wells that 
obtained samples from about 30-35 feet above the top ofthe clay during the construction ofDFZ 
wells MW-67 (July 1996) and MW-71 (June 1998). The resulting horizontal extent ofthe TCE 
plume in each of these four zones is shown in Figures B-1 through B-4 presented in Appendix B. 

The extent of the plume in the UFZ was assumed to represent conditions at the water 
table; based on the elevation of the screened intervals in ULFZ and LLFZ wells (see Figure 2.4), 
the extent of the plume in the ULFZ was assumed to represent conditions at an elevation of 4940 
ft, and that of the LLFZ conditions at an elevation of 4900 ft. The extent of the plume at the top 
of the clay was assumed to represent conditions at an elevation of 4800 ft. The area of the TCE 
plumes at each of these four horizons was calculated. Using these areas, the thickness of the 
interval between horizons, and a porosity of 0.3, the pore volume was estimated to be 
approximately 150 million cubic feet (ft\ or 1.13 billion gallons, or 3450 acre-ft. 1 

2.6.1.4 Dissolved Contaminant Mass 

To estimate the mass of dissolved contaminants present in the surficial aquifer prior to 
the operation of the off-site containment system, an attempt was first made using an approach 
similar to that used in estimating the pore volume of the plume, and based on the concentration 
distributions in plumes maps that were developed using monitoring well data. This approach 
resulted in an estimated total dissolved mass of about 675 kilograms (kg), or 1490 pounds (lbs) 
consisting of about 620 kg (1370 lbs) ofTCE, 38 kg (80 lbs) ofDCE, and 17 kg (40 lbs) ofTCA. 

1 The features of the commercially available mapping program Surfer 7.0 (copyright {j 1999, Golden Software, Inc.) 
were used in generating the plume maps and in calculating plume areas and pore volumes. 
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The TCE and DCE concentrations observed during 1999 in the water pumped by the 
containment well (see Section 5.1.3.2 and Table 4.4), however, indicate that the initial 
concentrations of these compounds in areas upgradient from the containment well, or at least 
within the area from which water was removed in 1999 (see Appendix B, Figures B-1 through 
B-4), are significantly higher than those expected from the plume maps (Figures 2.14 and 2.15, 
and B-1 through B-4) that were developed from monitoring well data. It was, therefore, 
concluded that the approach used above underestimates the mass of contaminants present within 
the aquifer. 

The calibration of the numerical transport model that was developed for the site and its 
vicinity (see Section 6) provides a more reliable estimate of the initial contaminant mass. During 
the calibration process of this model, the initial TCE concentration distribution within each 
model layer was adjusted, in a manner consistent with the concentrations observed in monitoring 
wells, until computed concentrations of TCE in the pumped water closely matched the observed 
concentrations. This process resulted in an initial dissolved TCE mass of about 2,180 kg (4,810 
lbs). Based on this result, and the ratios of TCE mass to DCE and TCA mass in the plume-map 
based estimates discussed above, the initial masses of DCE and TCA are estimated to be 
approximately 140 kg (310 lbs) and 70 kg (155 lbs), respectively. Thus, the total mass of 
dissolved contaminants is estimated to be about 2,400 kg (5,300 lbs). 

Clearly, these are rough estimates of the dissolved contaminant mass, but they provide a 
preliminary basis of comparison for the mass removal rates of the operating and of the to-be­
installed containment systems. As model calibration improves during the coming years, and 
DCE and TCA transport, if required, is included in the model, these estimates will also be 
refined. 
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APPENDIXB 

HORIZONTAL EXTENT 

OF THE TCE PLUME 

AT DIFFERENT DEPTH INTERVALS 
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ATTACHMENT2 

2.6.1.2 Groundwater Quality 

The concentrations of TCE, DCE, and TCA in groundwater samples obtained from 
monitoring wells during the Fourth Quarter 1998 sampling event are summarized on Table 2.5. 
Also included on this table are data obtained on September 1, 1998 from the off-site containment 
well, CW-1, and the nearby observation wells, OB-1 and OB-2, and from temporary wells, TW-1 
and TW-2, drilled in early 1998 at the current location ofMW-73 and sampled on February 18 
and 19, 1998, respectively. For each of the compounds reported on Table 2.5, concentrations 
that exceed the more stringent of its Maximum Contaminant Level (MCL) for drinking water or 
its maximum allowable concentration in groundwater set by the New Mexico Water Quality 
Control Commission (NMWQCC) are highlighted. 

These concentration data were used to prepare maps showing the horizontal-extent of the 
TCE, DCE and TCA plumes as they existed in November 1998, prior to the beginning of 
pumping from the off-site containment well. The procedures presented in the Work Plan for the 
Off-Site Containment System were used in preparing these maps (SSP&A, 2000a). The 
horizontal extent of the TCE plume (in November 1998) is shown in Figure 2.14 and the extent 
of the DCE and TCA plumes is shown in Figures 2.15 and 2.16, respectively. The extent of 
these plumes forms a basis for evaluating the effectiveness of the remedial actions that have been 
or are about to be implemented at the site. 

4.1.3.1 Monitoring Wells 

Monitoring wells were sampled at the frequency specified in the Groundwater 
Monitoring Program Plan (Attachment A to Consent Order). The samples were analyzed for 
volatile organic compounds (primarily for determination of TCE, DCE, and TCA 
concentrations), and for total and hexavalent chromium (both filtered and unfiltered samples). 
The results of monitoring well sample analyses performed in 1999 are presented in Appendix D. 
Data on TCE, DCE and TCA concentrations, in samples collected during the Fourth Quarter of 
1999 (November 1999), are summarized on Table 4.3. For each of the compounds reported on 
Table 4.3 and in Appendix D, concentrations that exceed the more stringent of its MCL for 
drinking water or its maximum allowable concentration in groundwater set by NMWQCC are 
highlighted. 

4.1.3.2 Influent and Effluent 

Sampling of the influent began upon the completion of the containment well in late 
August 1998. Samples were collected at the end of well development and during the testing of 
the well in December 1998. In 1999, several samples were collected during the 30-day 
feasibility test of the well (the first 30 days of operation at a rate intended to contain the plume). 
After the end of this test, the influent was not sampled until the testing of the air stripper during 
the last week of April 1999. Several samples of the influent to and the effluent from the stripper 
were collected during this week. After the resumption of pumping on May 6, 1999, the influent 
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to and the effluent from the air stripper were sampled frequently until mid-June. At the 
beginning of July 1999, the sampling frequency of the influent and effluent became monthly. 

All samples were analyzed for volatile organic compounds (primarily for determination 
of TCE, DCE, and TCA concentrations). In addition, samples collected between the end of 
development and the end of the 30-day feasibility test were analyzed for total and hexavalent 
chromium, arsenic, lead, total dissolved solids (TDS), total alkalinity and hardness; the sample 
collected at the end of the feasibility test was also analyzed for iron and manganese. After the 
beginning of the complete system operation on May 6, 1999, effluent samples were also 
analyzed for total chromium, iron, and manganese under the requirements of the permit that 
controls the discharge of the treated water into the infiltration gallery; both influent and effluent 
samples were analyzed for these metals between August and December, 1999. 

The results of these influent and effluent sample analyses are presented in Appendix E. 
Concentrations of TCE, DCE, and total chromium in samples collected during 1999 are 
summarized on Table 4.4. For each of the three compounds shown on Table 4.4, concentrations 
that exceed the more stringent of its MCL for drinking water or its maximum allowable 
concentrations in groundwater set by NMWQCC are highlighted. Because concentrations of 
TCA in influent, and consequently in ~ffluent samples have been below detection limits 
throughout 1999, TCA is not reported in Appendix E or on Table 4.4. Note that, when both 
influent and influent samples were analyzed for chromium, the concentrations were essentially 
the same (except for the December I, 1999 sample). This is to be expected as chromium 
concentrations are not significantly affected by air stripping. 
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Table 2.5 

Water-Quality Data- Fourth Quarter 19988 

• Includes 2/18/98 data from temporary weli1Wl/2 which was drilled at the current location of well MW73, 
and 911/98 data from the containment well CWI, and observation wells OBI and OB2. 

Note: Shaded cells indicate concentrations which exceed MCLs based on the more stringent of the 
drinking water standards or the maximum allowable concentrations in groundwater set by the 
NMWQCC (5 Jlg/L for TCE and DCE, and 60 Jlg!L for TCA). 



~ S. S. PAPADOPULOS & ASSOCIATES, INC. 

Table 4.3 

Water-Quality Data- Fourth Quarter 1999 

Note: Shaded cells indicate concentrations which exceed MCLs based on the more stringent of the 
drinking water standards or the maximum allowable concentrations in groundwater set by the 
NMWQCC (5 flg/L for TCE and DCE, and 60 flg/L for TCA). 
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Table 4.4 

Off-Site Containment System Influent and Effluent Quality - 19998 

Remarks 

a Note that data from 12/31/98 and 1/3/00 has been included to show conditions at the beginning and end of the year. 

Note: Shaded cells indicate concentrations which exceed MCLs based on the more stringent of the drinking water standards 
or the rnaximum allowable concentrations in groundwater set by the NMWQCC (5 IJ.g/L for 'I'CE and DCE, and 50 IJ.g/L 
for total chromium). 
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Groundwater Monitoring Program 
1999 Analytical Results 

Note: Shaded cells indicate concentrations which exceed MCLs based on the more stringent of the drinking water standards 
or the maximum allowable concentrations in groundwater set by the NMWQCC (5 ~giL for TCE and DCE, 60 ~giL 
for TCA, and 50 ~giL for total chromium). 
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ATTACHMENT3 

5.1.3 Water Quality 

5.1.3.1 Groundwater Quality 

Plots of TCE, DCE, and TCA concentrations were prepared for a number of on-site and 
off-site wells to evaluate long-term water-quality changes at the Sparton site. Plots for on-site 
wells are shown in Figure 5.13 and plots for off-site wells in Figure 5.14. The concentrations in 
the on-site wells (Figure 5.13) indicate a general decreasing trend; in fact, the data from wells 
MW -9 and MW -16, which have the longest record, suggest that this decreasing trend may have 
started before 1983. A significant decrease in concentrations occurred in wells MW-16 and 
MW-21 during the last year and a half. These two wells are located near the area of the SVE 
system operations and it is apparent that they have been influenced by the 1998 and 1999 SVE 
operations. 

A plot for well MW-72 is also included in Figure 5.13. Well MW-72 (see Figure 2.3 for 
well location) was installed in late February 1999 to provide a means for assessing whether 
source areas exist outside the capture zone of the source containment well that will be installed 
downgradient from the Sparton property. The well was sampled three times, in March, May, and 
November 1999; the TCE concentrations were 1800, 1800, and 1200 Jlg/L, respectively. With 
these limited data, it is premature to reach any conclusions concerning the potential presence of 
unknown sources on the Sparton property. 

The concentrations in most off-site wells (see Figure 5.14) also had a decreasing trend 
during the last three to five years. Concentrations in wells MW-55, MW-56, MW-58 and MW-61 
appear to have peaked between 1995 and 1997, and are declining currently. Concentrations in 
well MW -60, however, increased significantly during the last seven years. The concentration of 
TCE in this well increased from low Jlg/L levels in 1993 to 11,000 Jlg/L in November 1999. 
Although the concentrations of all three constituents, TCE, DCE, and TCA, in this well appear to 
be leveling off, the well may have not yet reached its peak concentration. 

One of the two DFZ wells, MW -67 of the MW -48/55/56/67 clusrer, continued to be free 
of any contaminants as it has been since its installation in July 1996. The other DFZ well, 
MW-71 of the MW-60/61171 cluster, contained 56 Jlg/L of TCE and 1.6 Jlg/L of DCE in 
November 1998, and 65 Jlg/L of TCE and 1.8 Jlg!L of DCE in November 1999. Similar levels of 
these contaminants were also detected during the quarterly sampling of the well in 1999 (see 
AppendixD). This well was installed in June 1998. The first two DFZ samples from well, 
obtained during installation and after completion, had 1.3 Jlg/L and 1.8 Jlg/L of TCE, 
respectively. When next sampled on September 2, 1998, the well had 1700 Jlg/L of TCE and 72 
Jlg/L of DCE. Testing conducted on September 17 indicated that the well <Casing was leaking 
and that, therefore, contaminated water from shallower zones was entering the DFZ through the 
well. To mitigate this condition, about 10,000 gallons of water were pumped from the well in 
late September, and again in early October. At the end of the second pumping, the TCE 
concentration was 4. 7 Jlg/L, and DCE was not detected. The well was recompleted in late 
October 1998 by installing a 2-inch casing and screen assembly within the original 4-inch casing 
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and screen, sand packing between the screens followed by a bentonite slurry plug and 5 percent 
bentonite cement between the casings. However, after recompletion contaminant concentrations 
in the well began again rising. (TCE concentrations rose above 100 Jlg/L by early 2000). This 
continuing increase in contaminant concentrations indicates that contaminated water from the 
shallower zones continues to leak into the DFZ. Apparently, either the recompletion of the well 
was not totally successful or there are other leaks through the bentonite cement seal outside the 
outer casing. To eliminate this continuing leakage, Sparton will seek in 2000 the approval of the 
regulatory agencies to overdrill, plug, and abandon this well. 

The Fourth Quarter 1999 water-quality data presented in Table 4.3 were used to prepare 
concentration distribution maps showing conditions near the end of 1999. The horizontal extent 
of the TCE, DCE and TCA plumes, and the concentration distribution within the plumes in 
November 1999 are shown in Figures 5.15, 5.16, and 5.17, respectively. Changes in 
concentrations between November 1998 (Figures 2.14, 2.15 and 2.16) and November 1999 are 
shown in Figures 5.18, 5.19, and 5.20. Also shown on these figures is the trace of the November 
1998 extent of the plumes. The change in concentration maps show that concentrations of all 
three constituents have decreased on the Sparton facility. Concentrations of TCE and DCE also 
appear to have decreased near the center of the plume (in the off-site area, TCA does not occur 
above MCLs). The absence of TCE in well MW-65, causes the leading edge of the 1999 TCE 
plume to be narrower, well within the capture zone of the off-site containment system. Increases 
in TCE and DCE concentration have occurred downgradient from the Sparton facility and in the 
vicinity of well MW -60 and the containment well. 

5.1.3.2 Influent and Effluent Quality 

The 1999 concentrations of TCE, DCE, and total chromium in the influent to and effluent 
from the air stripper are presented on Table 4.4. A plot of the TCE, DCE, and total chromium 
concentrations in the influent is presented in Figure 5.21. In preparing this plot, total chromium 
concentrations in the influent were assumed to be the same as those in the effluent for sampling 
events when only the effluent sample was analyzed for chromium. 

As shown in Figure 5.21, the concentrations ofTCE, DCE, and chromium in the influent 
increased considerably during the year. The influent concentration of TCE remained below 200 
Jlg/L through February 1, 1999. When the influent was sampled again in late April, the TCE 
concentration was close to 1000 Jlg/L and remained in the 800 to 1200 Jlg/L range through the 
remainder 1999. The concentration of DCE increased from less than 5 Jlg/L at the beginning of 
1999 to about 40 Jlg/L in April, and remained at 40 to 50 Jlg/L through the end of 1999, with one 
exception of 73 Jlg/L reported in September. Chromium concentrations also followed a similar 
pattern. During the 30-day feasibility test that was conducted between December 31, 1999 and 
February 1, 2000, chromium concentrations ranged from 23 Jlg/L at the beginning of the test to 
35 Jlg/L at the end of the test. Based on the effluent samples that were collected at the beginning 
of the complete system operation in early May, influent concentrations of chromium had 
increased above 50 Jlg!L between February and May and fluctuated around this value through 
the remainder of the year. 

Except for a few detections of TCE at less than I Jlg/L, the concentrations of TCE and 
DCE in the air stripper effluent have been below detection limits of 0.3 and 0.2 Jlg/L, 
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respectively, throughout the period of operation of the air stripper (see Table 4.4). As a 
consequence of the increases in the influent chromium concentrations, however, the chromium 
concentrations in the effluent occasionally exceeded the 50 J..Lg/L maximum allowable 
concentration in groundwater set by NMWQCC, which is a requirement of the discharge permit 
for the infiltration gallery. To monitor chromium concentrations more closely, the frequency of 
effluent sampling for chromium analysis was increased to weekly in late December 1999, and a 
chromium-reduction process will be added to the treatment system in 2000 to mitigate this 
potential problem. 

5.1.3.3 Contaminant Mass Removal 

The monthly mass removal rates of TCE and DCE by the off-site containment system 
during the 1999 operating year were estimated using the concentration of these compounds 
shown on Table 4.4 and the monthly discharge volumes presented on Table 4.1. These monthly 
removal rates are summarized on Table 5.1 and plotted in Figure 5.22. A plot showing the 
cumulative mass removal by the off-site containment system, including 1.3 kg (3 lbs) removed 
during the December 1998 testing of the containment well, is presented in Figure 5.23. As 
shown in this figure, by the end of 1999 the off-site containment system had removed 
approximately 375 kg (825 lbs) of contaminants, consisting of approximately 360 kg (790 lbs) of 
TCE and 15 kg (35 lbs) of DCE. This represents about 16 percent of the total dissolved 
contaminant mass, or about 17 percent of the TCE and about 11 percent of the DCE mass, 
roughly estimated to be present in the aquifer prior to the testing and operation of the off-site 
containment system (see Section 2.6.1.4). 
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ATTACHMENT4 

4.2 SVE Monitoring Results 
Aow rate, operating pressure, and influent concentration data for the 1999 SVE 

operations are presented in the following sections. 

4.2.1 Flow Rates 

The AcuVac system was operated from May 12 to June 23, 1999 (42 days) at an average 
rate of about 50 cfm. The operating logs for the system are presented in Appendix F. The flow 
rate of the system was determined by measuring the differential pressure (reported as "Extraction 
Well Aow" on the operating logs) across a pitot tube located on the 2-inch line leading from the 
extraction well to the system. Figure F-1 in Appendix F was then used to convert this 
differential pressure to a flow rate. The differential pressure during the operation of the system 
ranged from 0.75 to 0.82 inches of water (see Appendix F) and averaged about 0.80 inches of 
water; for a 2-inch line this corresponds to an average flow rate of about 50 cfm (see Figure F-1). 

The Roots blower system was operated from June 28 to August 25, 1999 (58 days) at 200 
cfm. The operating logs for this system are presented in Appendix G. This blower is a positive 
displacement blower; for a given size, the flow rate is proportional to the blower speed (rate of 
rotation). To maintain a flow rate of 200 cfm, a blower speed of 2274 revolutions per minute 
(rpm) is required. The motor supplied with the blower turns at 1750 rpm; the belt drive between 
the motor and the blower increases the blower speed to 2274 rpm. 

4.2.2 Operating Pressures 

The extraction well vacuum during the operation of the AcuVac system ranged between 
5.5 and 6.2 inches of water (see Appendix F) and averaged about 6.0 inches of water. The 
vacuum during the operation of the Roots blower ranged from 1.5 to 2.0 inches of mercury (see 
Appendix G), corresponding to 20.4 to 27.2 inches of water, and averaged 1.8 inches of mercury, 
or 24.5 inches of water. 

4.2.3 Influent Concentration 

During the 42-day operational period of the AcuVac system in 1999, the influent was 
sampled at the beginning of the operation indicati!lg an initial TCE concentration of 40 mg/m3

. 

No other samples of influent were collected during the remainder of the system operation. 

During the 58-day operating period of the Roots 200 cfm blower in 1999, the influent 
was sampled twice, once at the beginnin§ and once at the end of the period. The TCE 
concentration in these samples was 30 mg/m and 6.4 mg/m3

, respectively. 
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APPENDIXF 

ACUV AC OPERATING LOGS 

MAY AND JUNE 1999 

AND FIGURE F-1 
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-s- SPARTON TEC:HNcLcc;v, tNc:. 
llf subsidiary of SP.ARTCN CORPORATION 

An ISO 9001 registered company 

200 SCFl\'l Roots Blower Log 

Well ID VR-1 

l I Status 
Date Time I On/Off 

Samples I Oil l Greased 
Yes/No Yes/No I Yes/No 

VAC I 
(in-Hg) Weather Initials l 

01 I I ! I r - I I I 
02 i I - I I I I 
03 I I I I I 
04 I I I I 
05 I I I I 
06 I I I I 
07 I I I I I 
08 I I 
09 I I I I i 
10 I I I i I 
11 I I - I I I i 
12 I I I I I I 

I I , ... 
• :> I I I I ! I 
14 I I 

! 
15 ., I 
16 "I 
17 l I I 
18 I I I 
19 1-- I I 
20 . ! I -I I 
21 I I I I .,, I "I I , ... 
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-25 II!Z.S OJ tJO Q.!{ 
I - IER - I<Srmn'<' .,,. 

..c.CI I I .,-

.:.I - I 

28 II OZ. I ON !Vrs - i~Llf)n'< I UC, 

29 iof:>oo! Okl I N o.K I '<E5 ! 5vn n'<' i 90 
30 I i I I I 

31 ! 
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~ S. S. PAPADOPULOS 8: ASSOCIATES, INC. 

ATTACHMENT 5 

5.2 Evaluation of SVE Operation 
The AcuVac system was operated for 42 days in the spring of 1999 at a flow rate of 50 

cfm. The initial concentration of TCE in the influent was 40 mglm3
• No other determinations of 

contaminant concentrations in the influent were made. Therefore, mass removal during the 
operation of the system cannot be estimated. Since the constituent concentrations at the 
beginning of this operation of the system were already sufficiently low and met the air discharge 
permit requirements, the AcuVac system was suspended in favor of the direct-discharge, higher 
capacity Roots blower system. 

The 200 cfm Roots blower system was operated for 58 days in the summer of 1999 
between June 28 and August 25. The initial TCE concentration in the influent was 30 mg/m3

, 

and the final TCE concentration was 6.4 mg/m3
• The analysis of data from the operation of the 

AcuVac system during April - October 1998 (see Figure 2.8) indicates that the logarithm of 
influent concentrations varies linearly with the logarithm of time. Influent TCE concentrations 
between the initial and final measurements made during the Roots blower operation were, 
therefore, also assumed to vary in a similar manner; a logarithmic plot of these two data points 
was prepared, and a line was drawn through them as shown in Figure 5.24. The equation of the 
line fitted to the logarithmic plot of the data (see Figure 5.24) was used to calculate the average 
influent concentration during the system operation. Using this average concentration and the soil 
gas volume removed during the operation of the system, the mass of TCE removed was 
estimated to be about 4 kg. 

The TCE mass removed by the 1998 operation of the Acu Vac system was estimated to be 
about 145 kg (see Section 2.4). Thus, the total TCE mass removal by SVE system operations in 
1998 and 1999 was about 150 kg of TCE. 

On August 31, 1999, subsequent to the AcuVac system and the 200-cfm Roots blower 
operation, a final characterization of the vadose zone plume was conducted. This included soil­
gas sampling at VR-1, VR-2, VP-4, VP-9, VP-10 and MW-18, the locations that had exhibited 
soil-gas concentrations greater than 10 ppmv prior to the 1999 SVE operations. The results of 
this characterization are shown in Figure 5.25. 

As shown on Figure 5.25, the only location where soil gas concentrations were above the 
remediation goal of 10 ppmv was monitoring well MW-18. The sample from this well was 
obtained from just above the water table and had a maximum constituent concentration of 
27 ppmv of TCE;this soil-gas concentration is about 40 percent of the phase-equilibrium 
concentration based on the groundwater concentration of 980 J..Lg/L at that same well. This 
suggests that the source of TCE detected in the soil gas at this location is volatilization from 
groundwater. (Under the terms of the Consent Order; however, another 200 cfm Roots blower 
was installed on the site in the spring of 2000 and a robust system began operating on April 10, 
2000 at a flow rate of 400 cfm.). 

AS-1 
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~ S. S. PAPADOPULOS 8c ASSOCIATES, INC. 

ATTACHMENT 6 

5.4 Contacts 

During 1999 Baird Swanson (NMED Groundwater Bureau) made several routine visits to 
the site to obtain split samples from the off-site containment system and from the SVE system. 

As part of the implementation of the public involvement plan, in late 1999 Sparton began 
development of a mailing list of all property owners situated over the November 1998 TCE 
plume and all property owners situated along the pipeline leading from the off-site containment 
well to the infiltration gallery. 

A6-l 
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ATTACHMENT 7 

7.2 Future Plans 

The off-site containment system will continue to operate at the current rate of 
approximately 225 gpm. The more intense influent sampling program that was initiated in 
December 1999 to monitor chromium concentrations will continue. A chromium reduction 
process will be added to the treatment system in 2000. 

Sparton will continue to pursue obtaining of all necessary permits, contracts, and license 
agreements necessary for the construction and operation of the source containment system. 
Upon obtaining all necessary documents and approvals, Sparton will implement and begin 
operating the system. 

To eliminate the continuing leakage of contaminated water into the DFZ through 
monitoring well MW -71, Sparton will seek the approval of the regulatory agencies to overdrill, 
plug and abandon this well. 

Data collection will continue in accordance with the Groundwater Monitoring Program 
Plan and site permits and as necessary for the evaluation of the performance of the remedial 
systems. As additional data are being collected, calibration and improvement of the flow and 
transport model developed to assess aquifer restoration will continue. 

The robust 400-cfm SVE system consisting of two 200-cfm Roots blowers, which began 
operating on April 10, 2000, will continue to be operated for a net operating time of one year as 
specified in the Consent Decree. 

Regulatory agencies will be kept informed of any significant milestones or changes in 
remedial system operations. The goal of the systems will continue to be the return of the 
contaminated groundwater to beneficial use. 

A7-1 
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ATTACHMENT 8 

DERIVATION OF 

EQUATION USED TO ESTIMATE 

VERTICAL HYDRAULIC CONDUCTIVITY 



I 

SJr-s77 : .SfA~ MoDELING 

CJ')( oo/05/02 .. S. S."PAPADOPULOS & ASso(:.'d'{Ej, INC. 

E.f7)/V1Xfl0)/ trF V~CAL /h.J>I!/I.UC.IC CollllUCbVIT7 

ftt:.oM W~ TAS <..e OECL/Ne.r 

... CemSIJer a.r~t~~tfll f!)l.·l~-~.nve J~elt;.e /'\ .-{ rfl,/tmtlfll./ 

PJ ~~cr -b-."~« ~ru,f.er. 

) ) ;; 7 7 1 I 7 ;> J 7 // 7 >;; >'// 

If we k.n"WW -fhe ver-I!C411./ J..l.lr~e.tJ/,c ~r""".L<~'~+ 4'\.1 

-1-Mt: r"'\..fe aP "v~ +~ ble c:i.llf:'CI!I\~) c...&l\ tAJe J..-c.l:.-c~fo,J~ 

fh.e c fkc-nv< v~~l AyJr,.\JIIc c..q,Jvcri-.vr-ht ? 



~~ 
In B 

~ " 

I" 
1, 

ll 
I' 

( II 
i 
I 
I 

i ,, 
i 
! . 

II 
I! 
Ill 
r 
I 

I 
I! 
I 

I 

( 

( 

ANI\Linr 1 

h (t) 

h(t+Ai:.) 

"'Pvn"j ~ ...f>.M:f: '"c~M.<NI- At~ +J,e y.,/vMe dr ctVI4!:d 

fi.dFY\ f~-e c,Jv,JV> c.r : 

ti) . 
¥~&17 c 5'1' · [h(l:)- h(f:+At.)] A .., CSy AI-. A 

NtMJ Q~ ~ <fv A A"t 
;:: (kv I)A At 

) 



. . 
• 

( 

S. S. PAPADOPULOS Be ASSOCIATES, INC . 

Sll\~ 1A~ \fcdvJ"'drlc rv+F/'1!1\,41 fVIVI-1 )c e<t va./ -+o 

-/"e V#fw""~ clr~ti\~J 1 

¥.ur (t) -= ¥ovr <2') 

l<v -
5 .Ah r -:it 

i: 



~ S. S. PAPADOPULOS & ASSOCIATES, INC. 

APPENDIX A 

AREAL EXTENT OF 

THE 4970-FOOT SILT/CLAY 

ATTACHMENT 9 



' 
APPENDIX A 

AREAL EXTENT OF THE 4970-FOOT SILT/CLAY 

Within the limits of the monitoring wells and borings associated with the Coors Road 
Plant soil and groundwater investigations, the local areal extent of the 4970-foot silt/clay is 
defined by the site well and boring logs. Geologic cross-sections along the lines shown in 
Figure A-1 were prepared to show the southern and western extent of the 4970-foot silt/clay 
(Figure A-2). The southern or southwestern extent is located between MW -73 and MW -49 (see 
Cross Section E-E on Figure A-2). The western extent is located between MW-73 and MW-46 
(see Cross Section F-F on Figure A-2). 

The regional areal extent of the 4970-foot silt/clay (Figure A-3) was determined by 
interpreting the local extent of the 4970-foot silt/clay and the regional geology as follows: 

The areal extent of "the 4970-foot silt/clay" is controlled primarily by erosional contacts 
on the east and south and inset depositional contacts on the west. The unit is here interpreted as 
an early episode of cut and fill during the final (Late Quaternary) stage of cutting of the inner Rio 
Grande Valley. These overbank deposits (the 4970-foot silt/clay) and underling river-channel 
sand and gravel (unit TG4) are part of a very low terrace fill that is inset against older terrace fill 
(Qld) and Upper Santa Fe Group basin fill (USF) to the west. To the east, still younger deposits 
associated with the present river channel and flood plain system (unit RG) truncate, and are 
slightly inset below the 4970-foot silt/clay/TG4 fill sequence. Along the western river valley 
border all these units are partly buried by a series of young arroyo channel and fan deposits 
(Units VAY, VAY2, VAY1). 

The above interpretation was made by Dr. J. W. Hawley, formerly with the New Mexico 
Bureau of Mines (now retired), who also developed the hydrologic framework (Hawley and 
Haase, 1992 and Hawley and Lozinsky, 1995) for the Albuquerque Basin and groundwater flow 
model (Kernodle et al, 1995). Dr. Hawley's interpretation of the areal extent of the 4970-foot 
silt/clay is consistent with the Albuquerque Basin hydrologic framework. 
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SPECIAL WARRANTY D£ED 

HUNING LIMITED PARTNERSHIP, a New Mexico limited partnership (•Grantor"), for consideration 
paid, grants to SPARTON TECHNOLOGY, INC., a New Mexico corporation (•oramee•), whose address is 
2400 E. Ganson Street, Jackson, MI 49202-0000, the following described real eswe in Bernalillo County, New 
Mexico (the "Property"): 

Tract B-2, Adobe Wells Subdivision, as the same is shown and designared on 
the plat of said subdivision recorded on 'PU. IJTtt , 1999 in Map 
Book qq G • Page !2 4 , records of Bernalillo County, New Mexico, 

SUBJECT TO taxes for 1999 and subsequent years and all easements, covenants, restrictions, and encumbrances 
of record; · 

SUBJECT TO the following covenant, which is solely for the benefit of all present and future owner.(s} of land 
sharing a common boundary with the Property. This covenant may be modified, waived or tenninared by written 
agreement signed by the then current owner(s) of the land sharing a common boundary with the Propeny: Any 
activity on the property related to environmental remediation will be limited to the installation and use of 
groundwater wells and connecting pipelines, all located below ground surface level. 'Ibis sball be a covenant 
running with the land enforceable against the Grantee, its successors and assigns. 

With special warranty covenants. 

WITNESS its hand and seal tbis2tf'lj(day of tlm#A. 1999. 

STATE OF NEW ME..'XICO 

COUNTY OF,ticMJIJ L/Li..tl 

) 
) ss. 
) 

· HUNING LIMITED PARTNERSHIP, 
a New Mexico limited parmership • 

~.:£~'1 
B~~ 

lliSF:Huning, as Personal RepreTcOzftive of 
the Estate of Fred D. Huning, Jr., Deceased, 
General Parmer 

., • "'JCJ 
This instrument was acknowledged before me on /./t! 'Pilc£..:ZL. 1999 by John L. Huning and Louis 

F. Huning, as Personal Representative of the Estate ofF . Huning, Jr., Deceased, as General Partners of 
Huning Limited Partnership, a New Mexico limit p e ~ . ~ 

7/;~~\ / 
"~;(_~ .• 

II II ~ 11111111111~ ~ 1~11111 
JudiJ .1). ~ward e.,.n . Co . SPIID R 7 . 89 

My commission expires: 

1 /:zc:t I :uJtJf) 

19991~1828 
:1312378 

Page: 1 of 1 
1V88/1S99 a2: 33P 
BJc-991S Pg-"SS3 



ATTACHMENTH 
To the Consent Decree In 

Albuquerque v. Sparton Technology, Inc., No. CV 07 0206 (D.N.M.) 

Post -Closure Care Permit Application Information 



ATTACHMENT H 

Post Closure Care Permit Application Information 

I. Outstanding Items Required to be Submitted 

1. An updated original signature of the facility owner or operator for the Part A 
application and the certification. [NOD Items 1 and 15; Application Page 1 and 
Attachment 1, Page 7; 40 CFR §270.11]. 

2. The identification, address, and phone number of the person(s) responsible for 
storage and updating the facility's copy of the Post-Closure Care Plan during the post­
closure care period. [NOD Item 9; 40 CFR §264.144]. 

3. A copy of the current Post-Closure cost estimate. [NOD Item 10; Application 
Page 11, Section 2.16.1; 40 CFR §264.145]. 

4. Supplement and summarize the infonnation on all Solid Waste Management 
Units (SWMUs) as required by 40 CFR § 270.14(d). One way this can be 
accomplished is by summarizing and submitting the infonnation contained in previous 
reports on the Site submitted by Sparton to regulatory authorities. 

5. The administrative record appears to be incomplete regarding soil sampling 
done at the Old Container Storage Area and therefore soil sampling records need to be 
submitted. (40 CFR §264.101). 

6. A description of training, personnel, and record-keeping demonstrating 
compliance with 40 CFR §264.16. [Application Page 10, Section 2.12; 40 CFR 
§2.12; 40 CFR §270.14(b) (12)]. 

7. A statement that, upon completion of post-closure care r-equirements, a 
certification of completion of post-closure care will be submitted in accordance with 40 
CFR §264.120. [40 CFR §264.120]. 

8. A statement that Application records will be kept for at least three years. [ 40 
CFR §270.10 (I)]. 

9. Information in the Part A on activities requiring a Permit, whether the facility is 

Attaclunent H 
Consent Decree 

on Indian land, and whether this is a new or existing facility and whether the application 
is a first or revised application. [40 CFR §§270.13 (a), (f), and (g)]. 

Page 1 of 3 
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-1 10. An established financial assurance mechanism for post-dosure care as required 
by 40 CFR Part 264, Subpart H (§§ 264.140-151). As long as and once such a 
financial mechanism is in place under the Consent Decree, it will satisfy the financial 
mechanism for the Post-Closure Application. {NOD Items 11 through 13; Application 
Page 11, Section 2.16.1]. 

11. A map showing the location of all the monitor wells. This can be included in 
groundwater monitoring plan. 

II. Previous Outstanding Items in the Post-Closure Application Satisfied bv Proposed 
Workplans 

1. Detailed plans and an engineering report describing the proposed groundwater 
monitoring system. This requirement will be satisfied under the Consent Decree. 
[NOD Item 3; Application Page 19, Section 3.7.5; 40 CFR §27D.14(c) (7) (v)]. . 

2. A description of proposed sampling, analysis, and statistical comparison 
procedures to be utilized in evaluating groundwater monitoring data. This requirement 
will be satisfied under the Consent Decree. [NOD Item 4; Application Page 19, 
Section 3.7.6; 40 CFR §270.14 (c) (7) (vi)]. 

3. Detailed plans and an engineering report describing the corrective action to be 
taken. This requirement will be satisfied by the Work Plans under the Consent Decree. 
[NOD Item 6; Application Page 20, Section 3.8.3; 40 CFR §270.14 {c) (8) (iii)]. 

4. A description of how the groundwater monitoring program will demonstrate the 
adequacy of the corrective action. This requirement will be satisfied by the 
Groundwater Monitoring Program Plan, Attachment A to the Consent Decree. [NOD 
Item 7; Application Page 20, Section 3.8.4; 40 CFR §270.14-(c) (8) (iv)]. 

5. A statement of the frequency of inspection of the groundwater monitoring wells 
and verification that inspection records will be retained. This requirement will be 
satisfied under the Groundwater Monitoring Program Plan, Attachment A to the 
Consent Decree. [NOD Item 16; Application Page 7, Section 2.5 and Attachment 4; 
40 CFR §264.14 (b) (5)]. 

6. Submittal of semi-annual reports to HR.MB. This requirement will be satisfied 

Attachment H 
Consent Decree 

under the Consent Decree. However, semi-annual ground water information will be 
submitted, but effectiveness discussions are reserved to the annual reports in the Work 
Plans. [NOD Item 8; 40 CFR §264.101]. 

Page 2 of 3 
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•• 7. Characterization of contaminated groundwater and specification of hazardous 
constituents under 40 CFR §264.93. This requirement will be satisfied under the 
Consent Decree. [40 CFR §§270.14 (c) (7) (I) and (ii)]. 

8. A summary of groundwater monitoring data obtained during the interim status 

Attachment H 
Consent Decree 

period is satisfied by the Groundwater Monitoring Program Plan, Attachment A to the 
Consent Decree. [NOD Item 2; Application Page 14, Section 3.1; 40 CFR §270.14 
(c) (1)]. 
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