
DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS 27th FIGHTER WING (ACC) 

CANNON AIR FORCE BASE, NEW MEXICO 

27FW/CC 
100 S DL Ingram Blvd Suite 100 
Cannon AFB NM 88103-5214 

Ms. Barbara Hoditschek 
Manager, RCRA Permits Program 
Hazardous & Radioactive Materials Bureau 
1190 St Francis Drive 
P 0 Box 26110 
Santa Fe NM 87502 

Dear Ms. Hoditschek 

Thank you for your comments and assistance on our Resource Conservation and Recovery Act 
(RCRA) Subpart X permit application for Melrose Air Force Range (AFR). We feel the meeting 
between your staff, our environmental office and contractor on February 1, 1994 to discuss these 
comments was paramount in our successfully completing the necessary revisions. 

In response to your comments you will find answers to your specific questions at Attachment 1. 
We have also included a revised Part A application (Attachment 2). Supporting documentation 
such as the new Baseline Characterization Sampling and Analysis Plan, the Environmental Soil 
Monitoring Sampling and Analysis Plan, Contingency Plan, and necessary corrected pages are also 
attached. 

Together, we have set the pace for the Air Force and the nation by working closely on this 
project. Without your support we could not have accomplished this level of quality. We look 
forward to working with you to finalize the permit. If you have any questions, please contact Capt 
Greg Walters at (505) 784-4348. 

Attachments: 
1. Revised Part A Application 
2. Response to NOD 
3. Baseline Sampling Plan 
4. Soil Sampling Plan 
5. Contingency Plan 
6. Correction Pages 

Sincerely 

ltl~fJ__ 
WILLIAMM.~ 
Brigadier General, USAF 
Commander 



1a: There are no specific problems associated with analytical detection of explosive residues, toxic metals, 
etc resulting from incomplete combustion of reactive wastes. Cannon AFB has rewritten the 
environmental media monitoring plan (Atch 4) to increase the level of confidence in finding potential 
contamination. This new monitoring plan will take into account mechanical transport and dilution of 
contamination. 

1b: This new monitoring plan will take into account mechanical transport and dilution of contamination. 
This includes biasing the sampling strategy to account for wind direction at time of detonation, sampling 
at depth within the detonation area (Ground Zero), and having additional samples in reserve, should 
potential transport of contamination extend beyond existing sampling plan boundaries. 

2. The methodology and calculation for the revised sampling plan are contained in the plan at Atch 4. 

3. Based upon our 1 Feb 94 meeting, we have agreed to conduct additional baseline characterization for 
the modified Appendix VIII analytes. A Baseline Characterization Sampling and Analysis Plan has been 
provided for your review (Atch 3). A brief justification for the modified Appendix VIII listing is 
contained in this plan. 

4. Method 8330 cannot be used as an indicator for tracing other compounds. However, the primary 
indicator of contamination at OD units is metals. Metals also represent the most persistent form of 
contamination. The "Bang Box Studies" (Johnson 1991 and 1993) indicated semi-volatile organics 
releases were approximately two orders of magnitude less than metals releases. Since the compounds of 
Method 8330 are primarily SVOCs, it will provide an indication of SVOC presence for these target items. 
Baseline sampling will include SVOC analysis. If baseline sampling indicates the presence of SVOCs, we 
would recommend modifing the routine monitoring plan to replace explosives with SVOCs. 

5. Migration potential will be monitored by biasing the sampling plan toward likely avenues of migration 
(e.g. wind direction, run-off avenues, and depth samples). If contamination is found, the presence and 
extent of contamination will be confirmed. Details regarding this are contained in the environmental 
monitoring sampling and analysis plan at Atch 4. 

6. The hypothesis for a low migration potential has been complemented with additional data and a 
stronger soil sampling and analysis plan. 

7a. Table C-3 which listed potential waste munitions to be treated has been rewritten to include only 
those wastes where the treatment standard specified in Air Force Technical Order 11A-1-42 General 
Instructions for Disposal ofConventional Munitions (Part B application AppendixD1-3) is detonation. 
Those items whose treatment standard specifies burning will not be treated at the OD unit. A revised table 
C-3 is located in Atch 2 with the revised Part A application and in Atch 6 as correction pages. 

7b. Propellants will not be detonated at the OD unit, unless OD is the recommended treatment options. 
In addition, the "Bang Box Studies" (Johnson, 1991 and 1993) identified the primary indicators of 
contamination to be metals. Sampling for explosives (EPA 8330) would determine if any whole 
propellant grains were dispersed during a detonation event. By products from other munition items would 
be broken down to basic organics, most of which would be vaporized during the detonation because 
detonation is more relative to intended use. 

8. The source of this information was Headquarters Air Combat Command who formulated the listing in 
conjunction with several munitions manufacturers, US EPA, and the DoD Explosives Safety Board. 

9a. Action levels have been calculated for all items with an applicable reference dose (RID). However, 
since some background levels are above calculated action levels, the action level has been increased 
accordingly. The additional baseline sampling will better establish background levels to reconfirm 
selected action levels. 



9b. Remedial action procedures are described in the revised soil sampling and analysis plan. 

1 Oa. Present job titles will not change until the reclassification is complete. In order for this to happen 
the Skill Training Syllabus (STS) is presently under revision. When the STS is released for 
implementation, the permit data will be updated accordingly. Until this time, old position titles will 
remain the same. 

lOb. Sampling and aralysis will normally be conducted by a qualified contractor. We have added 
qualification requirements for contract personnel to have proper 29 CFR 1910 certification and a 
minimum of 2 years of experience. This has been added to the personnel training section of the part B 
permit application. The correction page is located at Atch 6. 

11 The Melrose AFR contingency plan has been rewritten and is provided at Atch 5. 

12. The apparent conflict in delineation of the 100 yr flood plain was because the original drawing by 
USGS was not properly scaled. Cannon AFB and Radian personnel conducted additional surveys to gain 
more detail with relation to the flood plain and the location the OD unit. USGS was able to provide more 
accurate location of the flood plain with this survey data. 

13a. References to regional or perched acquifer flow have been corrected. 

13b. Quantities of waste explosives have been updated to reflect consistency between the Part A and Part 
B applications. A revised part A application is provided at Atch 5 to include new commander signatures. 

13c. The relationship between potential contamination and chemical analysis from the potable water well 
have been deleted. The potable water well is screened in the Ogalala acquifer. 
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This facility will be utilized for Open Detonation for the demilitarization of 
munitions, munition related iterrs, and similar reactive jtems. Items are transported 
from Cannon AFB to Melrose Range on military vehicles. The operation is conducted 
as described in the Part B Permit Application Section D. 
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I certify under penalty of law that this document and all attachments were prepared under my direction or .. 
supetvlslon In accordance with a system designed to assure that qualified personnel properly gather and ) 
evaluate the Information submitted. Based on my Inquiry of the person or persons who manage the system, or .•• 
those persons directly responsible tor gathering the Information, the Information submitted Is, to be the best of •••• 
my knowledge and belief, true, accurate, and complete. I am aware that there are slgnltlcant penalties tor :::: 

false the of tine and tor violations. ·.·· 

General, USAF Commander, 27th Fighter Wing 

Commander, 27th Civil Engineer Squadron 

* Munitions items are handled in pounds Net Explosive Weight (NEW) 

Design Capacity: 8 ea 1000 lb (NEW) detonations in an 8 hour day 

8 X 1000 lb (NEW)/8 hr = 1000 lb/hr *This is a maximum design 
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DISTRIBUTION STATEMENT 

Distribution Limited to U.S. Government Agencies only to protect technical or operational 
data or information from automatic dissemination under the International Exchange Program or 
by other means. Other requests for this document must be referred to HQ Air Combat 
Command/CEV, Langley Air Force Base, VA, 23665. 



FROM: DATE: ___ _ 

SUBJECT: Distribution of Melrose AFR Plan 106, 22 February 1994 

TO: See Distribution 

1. This office is in possession of __ copy(s) of subject plan. 

2. Request distribution be changed as follows: 

Exclude from distribution. 

Increase number of copies to __ . 

Decrease number of copies to __ . 

Change office symbol and/or address as follows: 

OLD OFFICE SYMBOL/ADDRESS: 

NEW OFFICE SYMBOL/ADDRESS: 

3. Above changes apply to this plan only. 

4. Above changes apply to all plans distributed by your 
office. 

5. REMARKS: 

(Signature of Commander or Authorized Representative) 

(Unit/Office Symbol/Phone Number) 

Note: Complete and return this form to 27 CES/CEV only if distribution is incorrect. 



Melrose AFR Plan 106 
SECURITY INSTRUCTIONS 

1. The long title of this document is Spill Prevention and Response (SPR) Plan. The title 
is unclassified. 

2. This document is unclassified and requires no special handling or control measures. 

3. As this plan is unclassified, it does not come within the scope of directives governing the 
protection of information affecting national security as specified in Air Force Directives 
in the 205 series. 

4. This plan will be distributed to those organizations shown on the Distribution List, 
Section X. The plan will be controlled in accordance with established USAF procedures 
for unclassified documents. 

5. Tasked organizations are authorized to extract and reproduce those portions of this 
document essential in the accomplishment of necessary planning and in the preparation 
of supporting documents. 
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RECORD OF CHANGES AND ANNl~AL REVIEW 

RECORD OF CHANGES: 
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RECORD OF REVIEW: 
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Melrose AFR Plan 106 
PLAN SUMMARY 

1. Purpose. This plan provides guidance and assigns responsibility for the prevention and 
proper response to spills of oils, sewage, or hazardous substances. This plan was 
prepared and formatted in accordance with Air Force Engineering and Services Center's 
Guidance Manual for Preparation of Spill Prevention and Response Plans. This plan 
outlines the procedures for the Melrose AFR to comply with federal, state, and local 
environmental laws and regulations. 

2. Conditions of Execution. 

a. This plan will be effective for execution upon discovery of an oil or hazardous 
substance spill. 

b.. The plan will be executed in accordance with Chapter 3, "Plan Execution," for 
the general procedures and Annex I for site-specific situations. 

3. Operations to be Conducted. 

a. Forces Assigned. Melrose AFR- and/or Cannon AFB-assigned personnel. 

b. Supporting Plans/Orders 

(1) This plan may be implemented in conjunction with Cannon AFB 
Operations Plan 355-1, Cannon AFB Disaster Preparedness Operations 
Plan. 

(2) Agencies handling oils, sewage or hazardous substances will develop a 
checklist for initial notification in accordance with Phase I, Spill 
Discovery and Initial Notification. 

(3) Key Assumption. Required personnel will be available. 

(4) Operational Constraints. Federal, state, and local laws and regulations on 
the handling of oil, sewage, and hazardous substances. 

(5) Command Relationships. 27 SPTG/CEV is the Office of Primary 
Responsibility (OPR) for the plan and will request support through the 
Environmental Protection Committee. 

(6) Logistic Appraisal. This plan is logistically feasible. 

(7) Personnel Appraisal. This plan is supportable with current resources. 
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ACC 
AFB 
AFESC 
AFR 
BCE 
CE 
CECC 
CECT 
CERCLA 
CEV 
CFR 
CHEMTREC 
CHRIS 
CRT 
CWA 
DCCP 
DCG 
DoD 
DRMO 
DSN 
EOD 
EPA 
EPC 
ETIS 
HAZMAT 
HMIS 
HQ 
HW 
IRP 
MSDS 
NMED 
NOSC 
NRC 
NSN 
OEHL 
OHMTADS 
OHSPC 
OPLAN 
OPR 

LIST OF ACRONYMS 

Air Combat Command 
Air Force Base 
Air Force Engineering Service Center 
Air Force Range 
Melrose AFR Civil Engineer 
Civil Engineering 
Civil Engineering Control Center 
Civil Engineering Cleanup Team 
Comprehensive Environmental Response, Compensation, and Liability Act 27th Civil Engineering Squadron/Environmental Management Flight 
Code of Federal Regulations 
Chemical Transportation Emergency Center 
Chemical Hazardous Response Information System 
Cleanup and Recovery Team 
Clean Water Act 
Disaster Casualty Control Plan 
Disaster Control Group 
U.S. Department of Defense 
Defense Reutilization and Marketing Office 
Defense Switching Network 
Explosive Ordnance Detachment 
Environmental Protection Agency 
Environmental Protection Committee 
Environmental Technical Information System 
Hazardous Materials 
Hazardous Material Information System 
Headquarters 
Hazardous Wastes 
Installation Restoration Program 
Material Safety Data Sheet 
New Mexico Environmental Department 
National On-Scene Coordinator 
National Response Center 
National Stock Number 
Occupational and Environmental Health Laboratory 
Oil and Hazardous Materials Technical Assistance Database System 
Oil and Hazardous Substance Pollution Contingency 
Operations Plan 
Office of Primary Responsibility 
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osc 
OSHA 
POL 
RCRA 
RQ 
RRT 
SPR 
SPTG 
UOCP 
USAF 
USCG 

LIST OF ACRONYMS - Continued 

On-Scene Coordinator 
Occupational Safety and Health Administration 
Petroleum, Oil, and Lubricants 
Resource Conservation and Recovery Act 
Reportable Quantity 
Regional Response Team 
Spill Prevention and Response 
Support Group 
Used Oil Collection Point 
United States Air Force 
United States Coast Guard 
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Melrose AFR Plan 106 
Quick Reference Table 

This table should be used as a quick reference listing when responding to a spill. The 
first response should be to determine the substance spilled and whether it is hazardous. This 
listing contains the most common hazardous substances and their associated National Stock 
Numbers (NSNs) used at Melrose Air Force Range (AFR) and the reportable quantity of that 
substance. 
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Quick Reference Chemical Listing 

Substance RQ 

Aboveground Storage Tank, Leaking 1 lb 

Antifreeze (Hazardous) 5000 lb 

Diesel Fuel 25 gal 

Engine Oil 25 gal 

Gasoline 25 gal 

Hydrazine any amount 

Hydraulic fluid I lb 

JP-4 25 gal 

Lubricant oils 25 gal 

Listed Hazardous Substances Varies 
(Listing in Section I) 

Paint Waste - Thinners 100 lb 

Sulfuric Acid 100 lb 

Synthetic Oils 25 gal 

Used Paint Rags 100 lb 

IX 



1.1 PURPOSE 

27TH FIGHTER WING (ACC) 
MELROSE AIR FORCE RANGE 

NEW MEXICO 88103-5000 
25 FEBRUARY 1993 

CHAPTER 1- BACKGROUND 

This Spill Prevention and Response (SPR) Plan is intended to fulfill the requirements of an 

Oil and Hazardous Substance Pollution Contingency (OHSPC) Plan and the hazardous waste 

spill prevention and response requirements. The Contingency Plan portion of the document 

specifies procedures to be followed when responding to releases, accidents. and spills 

involving oils, sewage, or hazardous substances. These include spill detection, reporting, 

containment, cleanup, and disposal procedures. The plan should be implemented in 

conjunction with the Cannon Air Force Base (AFB) Disaster Preparedness OPLAN, 355-1, if 

circumstances warrant implementation of the OPLAN. Also included within this document 

are general procedures for training programs and procedures for plan reviews and updates. 

The SPR Plan is supported by several vital annexes that provide the specific information 

associated with the facilities found on Cannon AFB. 

1.2 AUTHORITY 

This plan was developed in accordance with applicable legislation/regulations. The major 

federal oil and hazardous substances spill prevention and response legislation and regulations 

are as follows: 

Clean Water Act (CWA). PL 92-500. 33 USC 1251 as amended by PL 95-217 and PL 95-

576. Effective date 1977. The CWA authorizes the President to issue regulations 

establishing procedures, methods, equipment, and other requirements to prevent discharges of 

oil and hazardous substances from onshore and offshore facilities, and to contain such 

discharges. 
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27TH FIGHTER WING (ACC) 
MELROSE AIR FORCE RANGE 

NEW MEXICO 88103-5000 
25 FEBRUARY 1993 

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), PL 

96-510 42 USC 9601. Effective date 11 December 1980. CERCLA provides for spill 

reporting, liability compensation, cleanup, and emergency response for hazardous substances 

(excluding oil) released into the environment and the cleanup of inactive disposal sites. 

Resource Conservation and Recovery Act (RCRA), PL 94-580, 42 USC 6901. Effective 

date 21 October 1976. Subtitle C of the Solid Waste Disposal Act, as amended by RCRA, 

directs the Environmental Protection Agency to promulgate regulations establishing a federal 

hazardous waste management system. 

33 Code of Federal Regulations CCFR) Part 153, Control of Pollution by Oil and Hazardous 

Substances, Discharge Removal. Effective date 26 April 1976. Requires the notification of 

the Duty Officer, National Response Center, U.S. Coast Guard (USCG) of the discharge of 

oil or a hazardous substance from a facility in violation of section 311 (b )(3 of the CQA). 

40 CPR Part 110, Environmental Protection Agency Regulations on Dischanle of Oil. 

Effective date 11 November 197 6. Defines a reportable spill of oil. 

40 CPR Part 117, Determination of Reportable Quantities for Hazardous Substances. 

Effective date 28 September 1979. Defines reportable spill quantities for substances 

designated under section 311 of the CWA and requires notification of the National Response 

Center in the event of a reportable spill. 

40 CPR Part 151, Hazardous Substance Pollution Prevention for Facilities Subject to 

Permitting Requirements. Proposed regulation 1 September 1978. Requires the preparation 

and implementation of a Spill Prevention Control and Countermeasures plan to prevent 

discharge of CWA Section 311 hazardous substances by any facility subject to permitting 

requirements under the National Pollutant Discharge Elimination System. 
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40 CFR Part 264, Standards for Owners and Operators of Hazardous Waste Treatment, 

Storage, and Disposal Facilities. Effective date 19 May 1980. Established requirements 

under Section 3004 of RCRA for owners and operators of facilities that treat, store, and 

dispose of hazardous waste. Requirements include preparedness and prevention of hazards, 

contingency planning, emergency procedures, manifests, recordkeeping, reporting, security, 

inspection of facilities, and personnel training. 

40 CFR Part 300, National Oil and Hazardous Substance Pollution Contingency Plan. 

effective date 16 July 1982. Provides for coordinated federal action to try to prevent 

discharges of oil and hazardous substances, and· to protect the environment from damage 

when discharges occur. The plan also requires federal local contingency plans for federal 

installations and promotes federal-state coordination. 

1.3 APPLICABLE DEFINITIONS 

Cleanup and Recovery Team (CRT) -- A team of predesignated individuals at Melrose Air 

Force Range (AFR) and stationed at Cannon AFB, trained and equipped to specifically clean 

up spills. The CRT is currently composed of members of the Cannon AFB Civil 

Engineering Squadron. 

Environment -- Means the navigable waters, water of the contiguous zone, and any other 

surface water, groundwater, drinking water supply, land surface, and subsurface strata. or 

ambient air under the jurisdiction of the United States. 

Hazardous Material -- Any material which, because of its quantity, concentration, or 

physical, chemical, or infectious characteristics, may pose a substantial hazard of any release 

to the environment. 
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Hazardous Material Response Team -- A team of predesignated individuals at each AFB and 

AFR, trained and equipped to execute operations for the response, control, and containment 

of hazardous substance spills. 

Hazardous Substance -- Hazardous material or hazardous waste designated as hazardous 

under Section 101(14) of CERCLA. A comprehensive list of CERCLA regulated hazardous 

waste that may be present at Melrose AFR is presented on the Quick Reference Chemical 

Listing on page iv of the SPR Plan. 

Hazardous Waste - Any solid, semisolid, or contained gaseous 

for disposal as defined or identified in 40 CFR Part 261. 

Release/Spill -- Synonymous terms as defined by section 101( "!/ ~ ~..:Ct' 
intentional or accidental loss, including any spilling, leaking, pumping, pourmg, c:lmttu.5 , 

emptying, discharging, injecting, escaping, leaching, dumping, or disposing of a hazardous 

substance into the environment. It includes the release of any material of any size, nature, 

and quantity that: 

(1) Occurs in or endangers critical water areas; 

(2) Generates public interests; 

(3) Becomes the focus of an enforcement action; or 

the 

(4) In any way poses a real or potential threat to public health or welfare, 

ot the environment. 

Reportable Quantity -- The quantity designated for each of 699 hazardous substances in 40 

CFR 302, under the provisions of section 102 of the CERCLA. These spill quar:ttities are for 

any 24-hour period and include spills on land and in air in addition to spills in the water. 
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Spills typically may occur in the work place and are cleaned up without a threat to the 

environment, public health, and property. 

Response Personnel -- Those predesignated personnel charged with being knowledgeable of 

the nature of hazardous material present in their work places and storage areas. These 

personnel will also be knowledgeable on spill containment and the cleanup of operational 

type spills, site layout (e.g., material locations and spill equipment), and use of the site plan. 
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CHAPTER 2 - RESPONSE ORGANIZATIONS 

GENERAL SPILL RESPONSE ACTIVITIES 

The Cannon AFB On-Scene Coordinator (OSC) has available all base resources in 

determining and performing response actions in the event of an oil or hazardous substance 

spill. Deployment of personnel and resources will be activated only if called by the OSC, 

the OSC's representatives on-scene, or the Base Commanding Officer. For spills beyond the 

capabilities of Melrose AFR and Cannon AFB, additional emergency services can be 

obtained from the state of New Mexico or contractors or through the U.S. Environmental 

Protection Agency (EPA) Regional Response Team (RRT). 

2.2 BASE SPILL RESPONSE CENTER 

The Cannon AFB Fire Department receives all initial spill reports from Melrose AFR. The 

Fire Department operates 24-hr/day and alerts/activates the Melrose AFR SPR Plan. The 

Fire Department also notifies the Base Command Post, who in turn passes the report up the 

chain of command. 

2.3 ORGANIZATIONAL FUNCTIONS 

Spill response organizations consist of representatives from various squadrons and basewide 

functions. 

2.3.1 Environmental Protection Committee 

The Base Environmental Protection Committee is responsible for reviewing the SPR Plan 

before its promulgation by the Installation Commander and before finalization of any 
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modifications occurring during the annual review and update of the plan. The committee 

will develop pollution abatement policy guidance, monitor implementation of this plan and 

other pollution abatement directives, and ensure that supporting procedures by responsible 

commanders are published. 

2.3.2 On-Scene Coordinator (OSC) 

The OSC is the individual assigned the responsibility for directing and coordinating all spill 

response actions for U.S. Air Force (USAF) spills (see Executive Order 12316). The OSC 

will have the authority to use the expertise and resources of the HAZMAT Team and 

Disaster Control Group (DCG) in determining and performing response actions. It is also 

the responsibility of the OSC to ensure that training programs regarding spill response 

activities are routinely conducted. The OSC will ensure only certified and trained personnel 

perform spill containment, recovery, cleanup, disposal, and restoration activities. 

The primary OSC for spills of oil and hazardous substances at Melrose AFR will be the 

Commander, 27 Support Group (27 SPTG/CC). 27 SPTG/CC may appoint someone as OSC 

according to OPLAN 355-1. The alternate OSC will assume full responsibility in the 

absence of the primary OSC. 

2.3.3 Disaster Control Group (DCG) 

Members notified by the DCG (under the responsibility of the 27 FW Command Post) are 

tasked to respond to all spills when requested by the OSC and to provide services for spill 

containment, recovery, cleanup, disposal, and restoration activities as directed by the OSC. 

The personnel on the DCG and their designated responsibilities are discussed below. 
~ . 
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The Commander 27 SP1G will: 

2.3.3.2 

(1) Act as primary OSC responsible for directing and coordinating all spill 

response actions. 

(2) Implement Cannon AFB OPLAN 355-1, if deemed necessary. 

(3) Properly report and document oil or hazardous substance spills. 

Authorize and coordinate with higher headquarters all required 

notifications and requests for assistance to federal (outside the USAF), 

state, or local agencies and the news media. 

(4) Appoint first alternate OSC according to OPLAN 355-1 Chain of 

Command. 

Base Civil Engineer 

The Base Civil Engineer (BCE) (27 SP1G/CE) will: 

(1) Provide Environmental personnel to furnish technical expertise relative 

to pollution control techniques. 

(2) Within his capability, provide personnel, transportation and equipment 

for containment, cleanup, and restoration of landscape due to spills of 

oils and hazardous substances that exceed the capability of the Base 

agency responsible for the spill. 
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(3) Notify the Commander 27 SP1G of personnel and equipment 

requirements that exceed Base capability. 

( 4) Ensure that adequate types and quantities of spill response and 

protective equipment, sandbags, absorbent material, cleanup equipment, 

etc., are stocked as designated in this plan. and that such gear is 

properly inspected, operated, and maintained. 

(5) Provide suitable inventory and storage for chemical agents, absorbent 

materials, and equipment not otherwise specified to be furnished by 

other units employed in combating pollution. 

Base Fire Chief 

The Base Fire Chief (27 SPTG/CEF) will: 

(1) Act as the OSC until the Commander 27 SPTG or designee arrives at 

the spill scene. 

(2) Direct Fire Department to record all spill reports received from the 

Emergency Call Line (911) on a designated telephone log. 

(3) Immediately respond to spills as necessary to protect life and property 

with due regard for the environment. 

( 4) Direct emergency dispatch operator to notify Base Hospital if injuries 

are reported. 
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(5) Provide technical assistance to the OSC concerning response to and 

handling of combustible or flammable substances. 

(6) Direct emergency dispatch operator to notify the Environmental Flight 

on spill occurrences, if necessary. 

(7) Measure explosive concentrations and determine if an explosive hazard 

exists. This information will be provided to the OSC for use in 

establishing the cordon. 

(8) Provide trained personnel, transportation, and equipment for 

containment of spills of hazardous chemicals where special protection 

equipment is required (i.e., self-contained breathing systems, corrosive 

resistant clothing, etc.) This team shall be called the Fire Department 

HAZMAT Team (HAZMAT Team). Training of the HAZMAT Team 

members shall include the 24-Hour HAZMAT First Responder course. 

(9) Maintain a current list of all members of the HAZMAT Team along 

with their duty telephone numbers as well as nonduty telephone 

numbers. 

(1 0) Contact the HAZMAT Team members and inform them to assemble at 

a designated area as soon as possible. 

(11) Evaluate and identify the spill area and determine whether health 

hazards have been eliminated. 
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(12) Direct emergency dispatch operator to notify Security Police of spill 

occurrence if evacuation is required. 

(13) Notify the Chief of Operations when the Civil Engineering Cleanup 

Team (CECT) is needed for containment and cleanup. 

(14) Fully equip, train, and maintain HAZMAT Team members to provide 

initial control, emergency rescue, and hazard mitigation at the scene of 

a hazardous spill. 

Chief, Environmental Management 

The Chief, Environmental Management (27 SP1G/CEV) and assigned staff will: 

(1) Respond to all spill emergency calls. Provide technical and scientific 

support to the OSC in environmental pollution matters during all oil or 

hazardous substance incidents. 

(2) Advise the OSC as to the need to, or in his/her absence, activate 

specific members of the HAZMAT Team and the CECT. 

(3) Determine the adequacy of the ultimate cleanup effort and advise the 

OSC of any additional cleanup requirements. 

(4) Represent the commanding officer in matters of coordination between 

Melrose AFR and federal/state agencies exercising jurisdiction in 

environmental pollution control. 
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(5) Ensure proper containerization and disposal of all hazardous wastes 

resulting from the spill. 

(6) Maintain official records and photographs documenting the extent of the 

spill and all contaminants, cleanup and recovery actions taken, and 

procedures used. 

(7) Report to the scene of the spill immediately upon notification, as 

ordered by the OSC. _ 

(8) Provide technical expertise on severity of spill, containment, and 

remediation. 

(9) Assess environmental impact. 

(10) Notify the state of New Mexico, the New Mexico Emergency Response 

Center (through the New Mexico State Police and in accordance with 

Chapter 3 and OPLAN 355-1), the National Response Center (NRC), 

and Air Combat Command (ACC) of reportable spills. Submit 

pollution incident reports. 

(11) Ensure proper cleanup and disposal of contaminated materials. 

(12) Notify Base Bioenvironmental Engineer of spill and materials that 

require testing. 
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The Bioenvironmental Engineer (27 MG/SPB) will: 

2.3.3.6 

(1) Upon notification of a spill, and at the direction of the OSC, sample 

and test the affected waterways to monitor the extent and degree of 

pollution caused by the spill, if any. 

(2) Provide the technical assistance and advice to the OSC and the hospital 

with respect to the health hazards associated with oils and hazardous 

substances. 

(3) Perform confirmation sampling after cleanup activities to ensure that 

hazardous constituents have been removed. 

Readiness Officer 

The Readiness Officer (27 SPTG/CEAD) will 

(1) Ensure that the Cannon AFB Disaster Preparedness OPLAN 355-1 is 

coordinated with the SPR Plan in the event of a hazardous substance 

OPR: 27 SPTG/CEV 
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The Chief of Security Police (27 FW /SP) will: 

2.3.3.8 

(1) Immediately mobilize his or her organization to an actual or potential 

oil, sewage or hazardous substance spill, to isolate the spill area and 

control traffic when and where necessary as directed by the OSC. 

(2) Ensure that while individuals in the security force are on normal 

patrols, they are continuously aware of oil and hazardous substance 

spills and report all areas that appear to be suspect. 

Liquids Fuels Maintenance Technician 

The Liquid Fuels Maintenance Technician will: 

2.3.3.9 

(1) Report to the scene, at the request of the OSC, to measure explosive 

vapor concentrations and determine where explosion hazards exist. 

This information will be provided to the OSC for use in establishing the 

cordon. 

Staff Judge Advocate 

The Staff Judge Advocate will: 

(1) Respond to all oil and hazardous substance pollution spills, at the 

request of the OSC, to ensure that information, records, and samples 

adequate for legal purposes are obtained and safeguarded for future use. 
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(2) Advise the OSC on the legal aspects of spill response when parties 

other than the USAF are responsible for the spill. 

(3) Obtain necessary permission from land owners to investigate and clean 

up spills. 

Public Affairs Officer 

The Public Affairs Officer will: 

(1) Respond to all oil or hazardous substance spills when requested by the 

OS C. 

(2) Keep abreast of all Melrose AFR actions during a spill and prepare to 

provide prompt and accurate news releases on the nature of the 

discharge and the steps being taken to correct the problem. This policy 

must be followed to obtain understanding from the public, ensure 

cooperation from all interested parties, and check the spread of 

misinformation. 

(3) Coordinate all news media releases involving actions with the Wing 

Commander. 

(4) If the Regional Response Team News Office is activated, coordinate all 

news releases with them. If a Regional Response Team News Office is 

not activated, the EPA's Public Information Office can be contacted 

( 404-881-3004) if deemed appropriate. 
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(5) Prepare and direct a public awareness program to inform all personnel 

assigned to Melrose AFR (military, civilian, and contractor) about spill 

prevention programs as well as spill discovery and notification 

responsibilities and procedures. 

Safety Officer 

The Safety Officer will: 

2.3.3.12 

(1) Provide technical assistance to the OSC with respect to the safety of 

personnel. 

Base Hospital Commander 

The Base Hospital Commander (27 MG/CC) will: 

(1) Ensure that medical personnel and ambulance(s) are dispatched to the 

site of the spill as directed. 

(2) Ensure that emergency treatment is rendered and injured personnel are 

removed to the Base Hospital for treatment. 

(3) Ensure that current and follow-up information on injured personnel is 

provided to the OSC as soon as possible. 

( 4) Ensure that hospital staff are familiar with health effects of hazardous 

substances present at Melrose AFR. 
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(5) Implement, if required, the 27 Medical Group Disaster Casualty 

Control Plan (DCCP) to ensure prompt admittance of the injured for 

treatment (this includes strict control measures to prevent risks of 

hazards to hospital personnel and the public). 

Transportation Officer 

The Transportation Officer will: 

2.3.3.14 

(1) Provide OSC with transportation as required for spill response 

personnel and equipment. 

Weather Officer 

The Base Weather Officer will: 

(1) Ensure that the OSC is provided with up-to-date weather information as 

requested. 

(2) Assist in calculating direction and downwind concentration of airborne 

contaminants. 
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The Chief, Communications Squadron (27 SP1G/CS) will: 

2.3.3.16 

(1) Ensure that a photographer documents with photographs, as directed by 

the OSC, the extent of the spill as well as the containment, 

countermeasures, and restoration procedures used. 

Comptroller 

The Comptroller will: 

(1) Assign job numbers to identify resources on materials and labor due to 

oil or hazardous substance spills. 

(2) Accumulate costs and report to the Wing Commander the value of 

resources expended. 

(3) Initiate action to recover funds as appropriate. 

2.3.4 Hazardous Materials Response Team (HAZMAT Team) 

Trained personnel will remain on 24-hour alert at the Base Fire Department. The HAZMAT 

Team will work under the direction of the Base Fire Chief and in coordination with the OSC. 

The necessary equipment will be on hand for the HAZMAT Team to perform the following 

tasks in the event of an emergency: 
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(1) Serve as the first responder (if directed by the Fire Chief) to any spill 

where the amount of material spilled exceeds the Reportable Quantity 

(RQ). 

(2) Provide emergency rescue of endangered personnel while protecting 

others from existing hazards. 

(3) Establish a cordon around affected areas with controlled access/egress. 

(4) Control, mitigate, or otherwise contain spill material to prevent loss of 

life and property and prevent degradation of the environment. 

(5) Coordinate with outside spill response agencies and emergency 

personnel if OPLAN 355-1 is implemented. 

The HAZMAT response effort requires the total cooperation of all organizations to handle 

the incident. The HAZMAT team is built around functional roles, or elements, with one or 

more persons assigned. Specific checklists covering each of the following functional 

elements shall be developed to handle incidents involving both facility and transportation, 

specific chemicals, and generic responses. Each of the functional elements is defined below. 

The Hazard Group Supervisor will: 

(1) Assist the OSC with the overall scene management and directly 

supervise the HAZMAT team, and 

(2) Keep the OSC fully advised of technical or specific information relative 

to the spill incident at hand. 
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(1) Assemble and analyze all technical reference material, incident data, 

and other resources to include interviews with Bioenvironmental 

Engineering personnel and other technical specialists, and 

(2) Make recommendations to the HAZMAT Supervisor concerning 

evacuation criteria, personal protective equipment and clothing, and 

mitigation procedures. 

This is one of the first positions that will be filled during an incident, and 

requires one to three persons depending on the complexity of the incident. 

The Safety and Health Monitor will: 

(1) Monitor the safety and health of all personnel within the hazard area 

(hot and warm zones), 

(2) Consult with the Bioenvironmental Engineering personnel and other 

technical specialists on the safety and health aspects of the incident, 

(3) Have the authority to alter, suspend, or terminate activities that pose an 

imminent danger condition or are immediately dangerous to life or 

health, 

( 4) Remain in constant contact with the Hazard Supervisor and maintain a 

log of exposure times for each person in the hot zone, and 
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(5) Be knowledgeable in the operations being used and trained in the 

emergency handling of hazardous materials. 

This position usually requires one to two persons depending on the complexity 

or geographical size of the incident. 

The Entry Personnel Element will: 

(1) Perform the physical reconnaissance of the problem area, if safely 

possible. They will document and report the presence of potential life 

hazards and environmental factors, 

(2) Assist in plan formulation for control actions, 

(3) Don proper protective equipment and gear and enter the hot zone to 

perform product control. All personnel in the hot zone must work in 

pairs. There must be backup personnel on standby to perform 

assistance or rescue of personnel in the hot zone wearing appropriate 

level of protective equipment, and 

(4) Ensure that emergency medical services personnel are available with 

transport capabilities. 

The element requires a minimum of four to six persons. 
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(1) Determine the proper decontamination procedures and setup the 

decontamination zone site before anyone enters the hot zone, 

(2) Coordinate all decontamination activities with the Hazard Group 

Supervisor, the Safety and Health Monitor, and the Information 

Management Monitor, and 

(3) Perform decontamination procedures on all persons leaving the hot 

zone. Decontamination personnel shall wear personal protective 

equipment appropriate to the incident. 

The element requires a minimum of four to six persons. 

The Resources Management Element will: 

(1) Control all tools, protective clothing,and equipment used during the 

incident, 

(2) Be responsible for all members of the HAZMAT team not specifically 

assigned to other functional areas, 

(3) Document the use of all expendable items, and 

(4) Assist the Entry Element in donning an doffing their protective 

equipment and clothing. 
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This element requires a minimum of four to six persons depending on the 

complexity and/or geographic size of the incident. 

2.3.5 Civil Engineering Cleanup Team (CECT) 

The CECT will be staffed by the Civil Engineering Squadron and shall be under the control 

of the Base Civil Engineer. The CECT shall: 

(1) Be staffed, trained, and equipped to handle oil and hazardous substance 

spills that may be encountered at Cannon AFB. Hazardous substance 

spills include nitrogen tetroxide and hydrazine. 

(2) Respond to all Cannon-related spill emergency calls on and off base as 

requested by the OSC. 

(3) Clean up the spills to satisfy all federal, state, and local requirements. 

( 4) Conduct bimonthly training sessions to prepare the Civil Engineering 

Cleanup Team members for oil and hazardous substance spills that may 

be encountered. 

(5) Be placed on a recall roster to permit after-hours cleanup of oil and 

hazardous substance spills. 

2.3.6 Tasked Commanders and Staff Agency Chiefs 

It is the responsibility of tasked commanders and staff agency chiefs to publish such 

procedures that are necessary for implementing this plan and ensure that adequate training is 
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conducted and environmental protection/pollution abatement procedures are implemented in 

their areas of responsibility. They will designate additional project officers and monitors as 

required to ensure an effective program and continually inspect the work areas under their 

control to ensure that effective pollution abatement procedures are followed. They will also 

ensure that Site-Specific Contingency Plans developed for their particular areas are posted in 

prominent locations at potential spill sites. 

2.3.7 Individuals Assigned, Attached to, or Working at Melrose AFR 

Each individual assigned to, attached to, or working at Melrose AFR is tasked to report any 

spill of oil or hazardous substance to the Base Fire Department and to take every reasonable 

precaution to prevent the spillage of oil or hazardous substances. In addition, all contractors 

performing services will be notified prior to the initiation of the contract of their 

responsibilities to take every reasonable precaution to prevent the spillage of oil or hazardous 

substances and to report any spills of this nature to the Base Fire Department. 
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CHAPTER 3 - PLAN EXECUTION 

3.1 GENERAL PROCEDURES 

The Oil and Hazardous Substance Contingency Plan for Cannon AFB designates the 

procedures to be followed in the event of releases, accidents, and spills involving oils, 

sewage or hazardous substances and the organizations, personnel, and equipment responsible 

for carrying out the response functions. 

The OSC is the individual assigned the authority for directing and coordinating all spill 

response actions. The OSC will have the authority to use the expertise and resources of the 

HAZMAT Response Team and personnel associated with the Primary Crash Network. Only 

the OSC or his/her designee can activate the HAZMAT Team. The activation of the 

HAZMAT Team and the Disaster Control Group (DCG) is effected to provide a coordinated 

response to contain, control, recover, and restore the environment from all spills. Annex IV 

summarizes all Base telephone numbers used for contacting these organizations. Off-duty 

telephone numbers are maintained by the primary and alternate OSCs, the Fire Department, 

and the Civil Engineering Service Call Desk. Annex IV also summarizes all off-base 

response organizations along with the telephone numbers used for contacting those 

organizations. The responsibilities of the OSC and personnel assigned to the HAZMAT 

Team and DCG regarding contingency planning are outlined in Chapter 2. 

Due to the diversity of materials stored at Melrose AFR and the variable severity of the 

hazards presented in the event of a spill, the response actions will vary. General procedures 

should be reviewed and, if necessary, updated before adopting courses of action in a 

particular situation. Site-Specific Contingency Plans exists for each facility at Melrose AFR; 

these are referred to in Chapter 4 for use in the event of a release. The execution of the 

SPR Plan is divided into four phases: 
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• Phase I - Spill Discovery and Initial Notification, 

• Phase II - Response Actions, 

• Phase III - Short-Term Site Restoration. and 

• Phase IV- Long-Term Site Restoration. 

It should be noted that this plan deals primarily with solid and liquid pollutants. 

3.2 PHASE I - INITIAL NOTIFICATION AND RESPONSE 

Phase I designates the initial spill response procedures to be followed by any individual 

discovering a spill or potential spill of oil, sewage or hazardous substances. The person(s) 

discovering a spill is responsible for providing initial defensive actions without undue risk of 

personal injury. Figure 3-1 presents a flow chart for visualization of the notification and 

response processes. The initial notification will vary depending on the amount of material 

spilled. 

(1) The party discovering the spill will immediately call the Fire 

Department at 911 to notify emergency personnel: 

OPR: 27 SPTG/CEV 

(a) When notifying the Fire Department of the spill occurrence, the 

following information should be provided if it is known or can 

reasonably be determined. 

• N arne of individual reporting spill. 

• Location of spill, including street address. 

• Number of injured personnel and nature of injuries (if 

applicable). 

• Type of substance spilled . 
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• Amount spilled (estimated). 

• Rate material currently spilling (estimated). 

• Time spill occurred (estimated). 

• Extent spill has traveled. 

• Any additional pertinent information (i.e., other potential 

hazards). 

(b) After notifying the fire department, implement the following 

actions as necessary upon discovery of a spill. The order of the 

actions will depend on existing conditions. 

• Initiate evacuation, if necessary. 

• Notify Base Hospital (via ext. 4-911) for injuries. 

• Check causes and stop the source of spill, when possible, 

without undue risk of personal injury; use of on-site spill 

containment equipment and materials may be necessary. 

• Restrict access to spill scene to authorized personnel. 

• Restrict all sources of ignition when flammable 

substances are involved. 

• Report to OSC upon arrival. 

(c) Base personnel other than Fire Department personnel receiving 

reports of spills shall aid in channeling the report to the Fire 

Department, who will respond as outlined. 
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(2) The Fire Department will: 
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(a) Immediately respond as necessary to protect life and property 

with due regard for the environment. 

(b) Record spill reports on a Spill Report/Response Form (Annex 

I), designed to record the information listed in paragraph (l)b in 

this section along with the time of the report. 

(c) Notify the Fire Chief and Environmental Flight (or Base Civil 

Engineer if Environmental Flight cannot be contacted) as well as 

the Base Hospital if injuries are reported. The Fire Chief will 

notify the Command Post, who will execute notification through 

the DCG. The Fire Chief will serve as the OSC until relieved 

by the Base Civil Engineer or the Base Commander. This 

designation is vital for success of the spill response. The 

current duty telephone numbers for these personnel are listed in 

Annex III. 

(d) Activate the HAZMAT Team to establish cordon, contain 

migration, and rescue the injured. 

(e) Notify the Chief of Operations or Deputy Chief of Operations 

when the cleanup team is needed. 
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(3) The Base Environmental Flight or Civil Engineer will: 

(a) Respond with available personnel, equipment and materials, if 

requested by appropriate authority and approved by the OSC. 

(b) Advise the cleanup team on cleanup procedures and proper 

disposal methods. 

( 4) The Command Post will: 

(a) Maintain a current list of all members of the DCG including 

their duty telephone numbers (Annex III) as well as nonduty 

telephone numbers. A backup copy of this list will be posted at 

the Fire Department dispatch desk, which receives all CE 

Service Call Desk calls during nonduty hours. 

(b) Activate the DCG members designated by the OSC and inform 

them to assemble within 15 minutes at a specified location. 

PHASE II - FOLLOW-ON RESPONSE 

(1) Spill Containment and Control: 

(2) Spill Response Actions: The OSC or his designee will direct and 

coordinate all spill response actions. The actions under the 

responsibility of the OSC are: 
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(a) Activate or authorize action from appropriate members of the 

HAZMAT Team based on information obtained during initial 

notification or information provided by the Environmental Flight 

and immediately investigate the reported spill. 

(b) Determine the source, type, extent, approximate quantity, and 

cause of the spill and institute appropriate action to stop the 

source of spill, if the spill is still occurring. 

(c) Evaluate the magnitude and severity of the threat to public 

health, welfare, and natural resources. Material Safety Data 

Sheets are on file with Bioenvironmental Engineering and should 

be maintained at each facility. 

(d) Take appropriate safety precautions to protect response 

personnel and any additional personnel located in proximity to 

the probable spill route (in accordance with OPLAN 355-1). 

The Security Police Squadron (27 SPS) will be used to initiate 

evacuation procedures and establish traffic control points and 

entry control points as determined by the OSC. 

(e) Institute spill containment procedures. In accomplishing this 

task, the OSC should refer to the following sources of 

information either contained in this document or kept on file: 

• Chapter 4 for the Melrose AFR Site-Specific 

Contingency Plan. 
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• Material Safety Data Sheets which are on file with 

Bioenvironmental Engineering. The HMIS database can 

also be utilized. 

• Annex II for spill response equipment inventories and 

locations of equipment. 

• Annex V for a map to assist in the determination of 

probable spill routes and access to the spill sites. 

(f) Determine the party responsible for the spill. 

• If the USAF is the responsible party, spill cleanup 

actions will be the responsibility of the facility where the 

spill occurred. 

• If someone other than the USAF is the responsible party, 

the responsible party should be informed of the spill and 

their response action evaluated by the Base OSC. 

(g) Direct the Environmental Flight to contact HQ ACC/CEV by 

telecon (DSN 574-3553) if uncertain of the spill classification. 

For spills occurring after normal duty hours or on weekends, 

the ACC/CE alert duty officer should be contacted through the 

ACC Command Post (DSN 574-2224/2225). 
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(h) Determine whether a "Reportable Spill" has occurred. Annex 

IV includes "Reportable Spill" criteria for the substances 

identified on the Base as potential "Reportable Spill" substances. 

(i) Telephonic and message notification of other federal and state 

agencies must be made promptly by the Environmental Flight 

representative following telecon notification of reportable spill to 

HQ ACC/CEV. These agencies are listed in Annex IV. 

G) Direct the Base Bioenvironmental Engineer to take samples to 

determine the chemical nature, pollutant concentration, and 

extent of the spill as required for response actions and 

documentation. 

(k) Advise Base Public Affairs of the size and nature of the spill 

and response actions. 

(1) Initiate cleanup actions. Pollutants will be collected to the 

maximum extent possible. 

• Reusable or reclaimable JP-4 will be stored in tanks for 

proper disposition. All other oils and hazardous 

substances will be disposed of through DRMO in 

accordance with Cannon AFB Operations Plan 18-4, 

Management of Recoverable and Unusable Liquid 

Petroleum Products, or Cannon AFB Hazardous Waste 

Management Operations Plan, as appropriate. 
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• Absorbent and similar material will be placed in 55-gal 

drums, labeled, turned in to the DRMO (by the 

organization causing the spill) and stored there, if 

necessary, until eventual disposal in accordance with 

federal, state, and local environmental laws and 

regulations. 

• Hazardous pollutants will be collected in polyethylene­

lined drums (see 49 CFR 178.133) or other approved 

drums, as specified by 49 CFR 172.101 or 102; labeled; 

turned in to DRMO (by the organization causing the 

spill); and stored there, if necessary, until eventual 

disposal in accordance with DoD and RCRA regulations. 

(m) Develop corrective action plans to ensure that spills or similar 

spills do not occur again. 

(n) On completion of cleanup operations, a "final" report will be 

submitted to HQ ACC/CEV, with information copies to HQ 

USAF/CEV and NMED; within 15 days of a spill of hazardous 

waste requiring the implementation of the SPR Plan, such a 

report will be submitted to the Regional Administrator of EPA. 

Both regulatory agency reports and internal USAF reports 

should contain all of the information listed in Annex IV. 
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PHASE III- SHORT-TERM SITE RESTORATION 

Phase III site restoration occurs when: (1) the spill has been deemed a "Reportable 

Quantity"; (2) the release has been mitigated, flow of spill material has ceased, and 

migration pathways have been closed; and (3) the event is no longer an imminent threat to 

humans or the environment. 

Cleanup and disposal will then be the responsibility of the CECT under the authority of the 

OSC in coordination with the Base Civil Engineer and the Chief, Environmental 

Management. The cleanup method used will depend on the characteristics of the spilled 

material, size of spill, location of spill, character of the area, and potential impacts. 

If it is decided to clean up the spill with on-base resources, the OSC will instruct the CECT 

to assemble and move to the Control Site. Cleanup personnel shall use proper protective 

equipment at all times during cleanup operations. 

The CECT shall: 

(1) Treat the spill, if safe and feasible, to mitigate hazards; 

(2) Clean all contaminated surfaces of the spilled material. Water, 

detergents and/or solvents can be used to remove residual spill material 

from asphalt, and other hard, impermeable surfaces; 

(3) Collect spill residue, other contaminated material, and all nonreusable 

cleanup materials, including disposable clothing, sorbents, brushes, 

rags, brooms, and containers. Package material in U.S. Department of 

Transportation-approved containers. Mark and label container in 
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accordance with Department of Transportation and EPA requirements, 

as appropriate; 

(4) Thoroughly decontaminate and inspect all reusable protective clothing 

and equipment before it is returned to their proper storage location; and 

(5) Ventilate indoor areas. 

If it is decided that cleanup is beyond the capabilities of the CECT, the OSC shall activate 

any other appropriate on-base resources to aid in clean-up or coordinate any required 

additional assistance with the Wing Commander. If cleanup is done by an outside contractor 

or agency, the OSC shall maintain on-scene command and support cleanup as needed until 

relieved by higher authority, if necessary. 

3.5 PHASE IV - WNG-TERl\1 SITE RESTORATION 

Phase IV may require an extended time period to complete. This phase includes spill site 

restoration where hazardous chemicals have contaminated large quantities of earth or 

groundwater or where surface water is contaminated. Phase IV actions will prevent further 

contamination, restore contaminated earth and water, and permit productive use of the spill 

site. These restoration activities are administrated and contracted out to a service contractor 

through the Environmental Flight Installation Restoration Program (IRP) section. 
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The Initial Notification Checklist, provided in Annex I, should be used when notifying the 

Fire Department at Ext. 4-911 of a reportable spill. The minimum information that should 

be provided, as outlined in the checklist, is as follows: 

a. Name/rank of individual reporting the spill. 

b. Location of spill, including street address. 

c. Description of injuries. 

d. Name of spilled substance. 

e. Amount of substance spilled. 

f. Rate of spill (if spill is still occurring). 

g. Time of spill. 

h. Distance spill has traveled/spread. 

1. Other pertinent information. 

The completed form should be delivered to 27 SPTG/CEV within two working days after the 

incident. 

3.6.2 Procedures for Notifying HQ ACC 

HQ ACC/CEVCM is responsible for environmental oversight at Melrose AFR. It also 

provides advice and staff assistance in all areas of environmental protection including spill 
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response matters. HQ ACC/CEVCM is located at Langley AFB, VA and can be contacted 

in the following manner: 

DSN 

Commercial 

574-3553 

(804) 764-3553 

3.6.3 Procedures for Notifying Regulatory Agencies 

Submit a pollution report within 60 days of a "major" oil spill or when requested by the 

National Response Team and the Regional Response Team [40 CFR 300.56]; within 60 days 

of a 1 ,000-gal oil spill or two reportable oil spills in 12 months to the Regional 

Administrator of EPA [40 CFR 112.4]; within 60 days of a reportable spill of CWA Section 

311 substances to the Regional EPA Enforcement Division Director and the appropriate state 

agency [proposed 40 CFR 151.4]; and within 15 days of a spill of a hazardous waste that 

requires the implementation of the SPR Plan to the Regional Administrator of EPA [40 CFR 

264.56, 265. 56]. The reports must be in narrative form for regulatory reports and as 

prescribed in Air Force Rule 19-8 for USAF Reports. The reports must contain the 

following information [40 CFR 300.56, 264.56, 265.56, Air Force Regulation 19-8 

Paragraph 6, Figure 1]: 

• 

• 
• 
• 
• 

N arne, owner, and address of installation . 

Name and telephone number of OSC. 

Incident report (initial, second, third, final) . 

Date and time of incident. 

Time of official spill notification to the National Response Center and other 

regional and state officials. 

• Location of incident and the nature of the terrain at the location to include 

surface and subsurface drainage characteristics and relationships to water 
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bodies (estimate extent of area affected, such as miles of stream or acres of 

lake). 

• Weather conditions and how they affected response action. 

• Cause of incident. 

• Type and estimated amount (barrels, gallons, pounds) of pollutant and the 

official size classification for oil spills (minor, medium, major). 

• Actual damage and/or potential threat to human life, to property (private, 

state, or federal), and to plant or animal life. 

• Corrective action taken to eliminate pollution source. 

• Corrective action taken to remove pollutant. 

• Assistance required (federal, state, private contractors). 

• Estimated completion date of remedial actions and anticipated effectiveness. 

• Estimated quantity and disposition of spill material and contaminated soil and 

water. 

• Description of any problems encountered during implementation of the SPR 

Plan and an explanation of how the SPR Plan was, or will be, modified to 

prevent the recurrence of the spill event. 

• Anticipated or actual reaction by the news media and public to the incident. 

Specify potential for liability (for internal USAF reports only). 

• Whether all emergency equipment used in a spill response has been 

decontaminated. Response equipment must be decontaminated and ready for 

use before the areas of a facility affected by a spill can be put back into 

service [40 CFR 264.56, 265.56]. 

• A copy of this SPR Plan if one is requested. 
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Various off-base entities can be used for information and assistance during a spill event. A 

complete discussion of off-base resources is discussed in Section IV. 

3.6.5 Activation of Disaster Control Group (DCG) 

The DCG must operate in concert with the OSC to ensure that spill response and disaster 

response activities are coordinated when the DCG is activated. It is the responsibility of 

Commander 27 SPTG, acting as OSC, to implement Cannon OPLAN 355-1, if deemed 

necessary. 
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CHAPTER 4 - CONTINGENCY PLAN 

4.1 IMMEDIATE SPILL EMERGENCY ACTION PLAN 

WARNING: Predesignated personnel at Cannon AFB have been specifically tasked, trained, 

and equipped to respond to all hazardous substance spills. Unauthorized individuals shall 

never undertake the response to or investigation of any actual or suspected hazardous spill. 

IN CASE OF AN OIL OR HAZARDOUS SUBSTANCE SPILL 

• Initiate evacuation, if necessary. 

• Notify Base Hospital (via ext. 911) for injuries. 

• Notify 911 immediately. Be prepared to provide the information outlined 

below (Spill Response Checklist). 

• Check causes and stop the source of the spill without undue risk of personal 

injury; use of on-site spill containment equipment and materials may be 

necessary. 

• Make spill scene "OFF LIMITS" to unauthorized personnel. 

• Restrict all sources of ignition. 

• Report to OSC upon arrival. 

• When notifying the fire department of the spill, the following information 

should be provided: 

OPR: 27 SPTG/CEV 

Name of individual reporting the spill; 

Location of spill; 

Number of injured personnel, types of injuries; 

Type of substance spill; 

Rate material is currently spilling (estimated); 

Time that spill occurred (estimated); 
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Extent spill has traveled; and 

Any additional, pertinent information. 

4.2 GENERAL FACILITY INFORMATION 

Melrose APR is approximately 40 miles west of Cannon AFB in Roosevelt County, New 

Mexico. The primary function of the range is to provide support facilities for USAF aircraft 

to practice conventional and nuclear bombing and strafing techniques. The primary wastes 

generated by the range are diesel fuel, used engine oil, and waste paints. 

The facility has been in operation since 1965 and is attached to Operations Group. The 

facility consists of the following structures: 

• Operations Center 

• Fire Department Annex 

• Aboveground Storage Tanks for Fuels 

• Open Detonation Thermal Treatment Unit 

Personnel at this facility are military and civilian and work the following shifts: 

Area 
Shift Supervisor . Extension ·Military Civilian 

Days Range Manager 4-2571 1 7 
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Spills within the buildings will be contained inside. If a spill occurs in the compound, the 

spill will migrate into the ground and will have to be cleaned up accordingly. 

4.3.1 Fire Safety Plan 

(1) Building Construction: Metal frame on concrete foundation. Steel roof. 

(2) Evacuation: In the event of a fire or potential fire/explosion, all personnel in 

any building within 500 feet in all directions will be evacuated. 

Toxic/flammable vapors or fumes being carried downwind may endanger 

personnel in building in all directions. Notify the Fire Department 

immediately to alert local authorities. 

(3) Containment Measures: 

• Minor spills occurring inside the building should be confined with 

absorbents. Material should be picked up and containerized, if 

possible. The spill area should be cleaned up using absorbent 

materials. 

• Major spills should be contained by absorbent materials and cleaned up 

by the CECT. 

• Releases involving the thermal treatment unit will be handled in 

accordance with the operating procedures outlined in the RCRA Permit 
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for Open Detonation Activities at Melrose AFR, Section G -

Contingency Plan. 

(4) Utilities: The building is heated using natural gas. Primary lighting is 

provided through overhead florescent bulbs. There are lights located at each 

exit from the facility. 

4.4 FIRE AND SPILL EQUIPMENT 

Fire extinguisher are located throughout the facility. The following spill response equipment 

and materials are stored at the range: 

Quantity Description 

13 Halon 1211, 28 pound, Model GH-17F fire extinguishers 

2 Water hose connection with hose 

2 Face shields 

2 Pair chemical resistant gloves 

2 Rubber aprons 

1 Eyewash station (adjacent to vat room) 

1 Nonaggressive fluid absorbent spill kit (PIG Corp) 

1 50-lb bag of absorbent material 

4 55-gal OH drums (17E) 

4 Telephones (three in main building and one in tower) 

1 Radio - UHF, VHFD fixed site 

6 Johnson handheld 

3 CBs (one in each vehicle) 

OPR: 27 SPTG/CEV 4-4 



Quantity 
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1 

1 

1 
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Description 

Pick up trucks 

Dumptruck 

Grader 

Backhoe 

Bull Dozer 

500-gal water trucks 
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Procedures should be implemented to ensure that this equipment is in a state of readiness and 

that, after use, reusable equipment is cleaned and fit for reuse. Used equipment should be 

assessed to ensure that only reusable equipment is cleaned. Other used equipment should be 

managed as hazardous waste and replaced immediately by the Environmental Management 

Office. 

During thermal treatment operations, munitions and EOD personnel will have on-hand the 

following additional equipment. 

Quantity Description 

1 First Aid Kit 

1 Fire extinguishers per vehicle 

1 Respirator with appropriate cartridges per person 

2 Shovels per EOD vehicle 

1 55-gal open head drum 

1 Chemical apron per person 

1 Pair leather or rubber gloves per person 

1 Pair rubber boots per person 

1 Pair goggles or face shields per person 

4 Handheld Motorola Radios 
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4.5 HAZARDOUS MATERIALS STORED AT THIS SITE 

Approximate Maximum 
Material Stored Quantity Location 

Used Engine Oil <20 gal Used Oil Collection Point 

Diesel Fuel <500 gal Hazardous Material Storage 

Paint Products < 10 gal Hazardous Material Storage 

The Material Safety Data Sheets for substances used at this site are located in the training 

office. 

4.6 INSPECTIONS AND PERSONNEL TRAINING 

The facility hazardous waste monitor conducts weekly inspections of the hazardous materials 

generating areas. These inspections are documented in the hazardous waste logs and any 

deficiencies noted are immediately corrected. 

All personnel who work with hazardous materials in the shop are required to take both 

Hazardous Communications training through Military Public Health and Hazardous Waste 

Management Training through Environmental Management. Training includes: 

• Identification and use of hazardous materials, hazardous waste, and oil 

products; 

• The use of spill and fire control equipment; 
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• Spill response procedures for various work areas; 

• The locations and functions of all shutoff switches; 

• The physical characteristics and hazards associated with materials used in the 

shop; and 

• Safe operating procedures for all shop activities. 

4. 7 PLAN UPDATING AND POSTING REQUIREMENTS 

The facility supervisor shall notify the Environmental Management Office in writing 

whenever changes occur at this facility which may affect the effective implementation of this 

plan. At a minimum, the plan must be updated arumally. The Environmental Management 

Office is responsible for updating this site-specific contingency plan. 

The facility supervisor must post a copy of this site-specific contingency plan in an open 

area, accessible to all personnel working in the shop. In addition, all personnel must have 

access to the Material Safety Data Sheets for any hazardous materials used by the facility. 
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CHAPTER 5 - TRAINING REQUIREMENTS 

All military,. civilian, and contractor personnel assigned to Melrose AFR will successfully 
complete a training program that teaches them to perform their duties in a way that ensures 
compliance with the federal, state, and DoD regulations. 

5.1 . PERSONNEL TRAINING REQUIREMENT 

Commanders will ensure all personnel (military and civilian) who use, handle, or are 
potentially exposed to oil or hazardous substances complete the Federal Hazard 
Communication Training Program in accordance with Air Force Occupational, Safety and 
Health Standard 161-21, dated 23 January 1989 and OPLAN 355-1. This training will be 
conducted upon initial work area assignment and whenever a new hazard is introduced into 
their working area. OSHA HAZWOPER Training in accordance with OSHA regulation 29 
CFR 1910.120 and HQ ACC - Hazardous Waste Operations and Emergency Response 
Implementation Guidance. 

5.1.1 Level 1 - First Responder (Awareness) 

This level is covered under HAZMAT Training administrated by the Readiness Flight. 
Personnel covered include: Security/Law Enforcement, Command and Control, Air Traffic 
Control, Accumulation Point Managers, Hazardous Material Storage Location Personnel, 
Ground Safety Personnel, Readiness Personnel, and On-Scene Disaster Control Group (DCG) 
(As Assigned). 
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This level is covered under HAZMAT Training administrated by the Readiness Flight. 
Personnel covered include: On-Scene Disaster Control Group (DCG) (As Assigned), Fire 
Protection, Environmental Managers, Fuels Management Personnel, Bioenvironmental 
Engineer, Safety, Readiness Personnel, Accumulation Point Managers, and Hazardous 

· Material Users (as directed by EPC). 

5.1.3 Level 3 - Hazardous Materials Thchnician 

Level 3 will be provided by Fire Department training personnel or by contractors 
administrated through the Environmental Flight. Personnel covered include: Explosive 
Ordnance Personnel, HAZMAT Response Team, Cleanup Response Team (as assigned), 
Fuels Management Personnel, and Readiness. 

5.1.4 Level 4 Hazardous Materials Specialist 

Level 4 will be provided by Fire Department training personnel or by contractors 
administrated through the Environmental Flight. Personnel covered include: HAZMAT 
Response Team Leader(s), Cleanup Response Team Leaders, Hydrazine Specialists, 
Bioenvironmental Engineers and Technicians, and Environmental Flight. 

5.1.5 Level 5 - OSC 

This training must be the requirements of the formal Air Training Command (ATC) OSC 
Course G307R0516-001, in accordance with Air Force Rule 355-1, Chapter 7. Personnel 
covered include: Installation Commander, Logistics Group Commander; Operations Group 
Commander, Support Group Commander; Disaster Preparedness, and Senior Fire Officials. 
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Level 6 will be provided by Fire Department training personnel or by contractors 
administrated through the Environmental Flight. Personnel covered include personnel 
assigned to the Cleanup Response Team and Fuels Management Personnel. 

5.2 HAZMAT TEAM TRAINING 

All Base personnel designated by the Fire Department as part of the HAZMAT Team must 
take part in periodic spill response training programs. The training will be in accordance 
with the Occupational Safety and Health Administration (OSHA) Rule protecting hazardous 
waste workers and emergency responders (29 CFR 1910.120) Fire fighters will complete 
their training in accordance with ACC Supplement 1 to Air Force Rule 92-1. 

The training will consist of formal classroom training and spill exercises. Spill response 
exercises will be conducted at least annually. Response to an actual spill will satisfy the 
annual requirement for spill response exercises. New HAZMAT Team members should be 
given a copy of the SPR Plan and be briefed when they are assigned to the team. 

5.3 CIVIL ENGINEERING CLEANUP TEAM (CECT) 

All Base personnel assigned and designated by the Chief of Operations as part of the CECT, 
must take part in the periodic cleanup response training program. The training will be in 
accordance with the Occupational Safety and Health Administration (OSHA) rule protecting 
hazardous waste workers and emergency responders (29 CFR 1910.120). 

The training will consist of formal classroom training and spill exercises. Spill response 
~xercises will be conducted at least annually. Response to an actual spill cleanup will satisfy 
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the annual requirement for a spill response exercise. New CECT members should be given a 
copy of the SPR Plan and be briefed when they are assigned to the team. 
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CHAPTER 6 - PLAN REVIEW AND UPDATE 

The SPR Plan will be reviewed annually, at a minimum, and amended as required. Other 
circumstances which will warrant a plan review and update are listed as follows: 

• When a RCRA permit is modified; 

• When facility changes occur which increase the potential for spills or change 
the spill prevention and response procedure methods and equipment; 

• When the SPR Plan fails or proves to be ineffective in the prevention of or 
response to a spill event; 

• At the request of the U.S. Environmental Protection Agency or the New 
Mexico Environment Department; 

• After enactment of, or amendment to, pertinent federal or state legislation, or 
changes in DoD or USAF policy. Particular attention should be given to 
changes in reportable spill quantities; 

• After pertinent modifications of federal, regional and state contingency plans: 

• After any changes in adjacent land and water use that would affect spill 
prevention and response considerations; and 

• At the request of the Cannon AFB EPC. 
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The Environmental Protection Committee will be responsible for reviewing the report, 

monitoring any corrective actions and amending the SPR Plan when necessary. The review 

of the SPR Plan, and any resulting amendments or changes to the plan will be logged on the 

record sheet at the front of this document. 
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CHECKLISTS FOR SPILL NOTIFICATION AND RESPONSE 

These checklists are to be used by the various response facilities and responders to spills 

during response to emergencies. The checklists used by the facilities are: 

Initial Response Checklist 

Spill Report/Response Form 

Civil Engineering Service Call (27 CES/CEMRC) 

Service Call Desk Checklist 

Base Fire Department (27 CES/CEF) 

Base Fire Department Checklist 

Chemical Mishap 

Assistant Chief Responsibilities 

Fire Department - Upon Arrival 

Fire Department - Restricted Entry 

On-Scene Coordinator (27 SPTG/CC) 

On-Scene Coordinator Checklist 
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INITIAL RESPONSE CHECKLIST 

D Institute evacuation procedures, if applicable. 

D Notify the Fire Department, 911. 

D Give first aid to injured personnel. 

D Stop the source of the spill when possible, without undue risk of 
personal injury. This includes use of on-site spill containment 
equipment and materials. 

D Restrict access to spill scene to authorized personnel. 

0 Restrict all sources of ignition when flammable substances are 
involved. 

D Report to On-Scene Coordinator and provide assistance until team is 
fully operational. 
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SPILL REPORT/RESPONSE FORM 

WHEN A SPILL OCCURS: 

NOTIFY BASE FIRE DEPARTMENT VIA EXT. 911 

A. Provide the following information: 

Name/Rank/Grade of Reponer: ----------------­

Organization Causing Spill: ------------------

Phone: --------------------------­

Time & Date of Incident: ------------------­

Type of Spill: 

Amount Spilled: 

Location of Spill: 

Cause of Incident: 

Sewage 

Hazardous Waste (Specify) 

Polychlorinated biphenyl 

Oil/Fuel Oil/Hydraulic Fluid (Circle One) 

Fuel/JP-4 (Circle One) 

Extent Spill Traveled (into storm drains, oil/water separators, or ground): __ 

Rate of Spill (estimate): 

Corrective Actions Taken (if any): 

A copy of this form should be forwarded to 27 CES/CEV within two days of an incident. 
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SERVICE CALL DESK CHECKLIST 

1. Initial Information Required: 

Name of Informant: 
Location of Spill: 
Substance Spilled: 
Amount Spilled (Estimated): 
Time Spill Occurred (Estimated): 

2. Action Outline: 

A. Immediately notify and provide initial information to: 

Fire Department (CEF) 
24 Hours: Ext. 911 

Environmental Coordinator/Office 
Duty Hours: Ext. 2739/4639 
Non duty Hours: Same 

Time: 

Time: 

B. Initiate notification to the following after receiving notification from either the 
Fire Department or the Environmental Management office that additional 
notification is necessary. 

Base Civil Engineer (CE) 
Duty Hours: Ext. 2008 
Nonduty Hours: Ext. 2253 

Chief of Operations (CEO) 
Duty Hours: Ext. 4357 
Nonduty Hours: Ext. 200112002/2578 

Squadron Duty Officer (CE/CCQ) 
Nonduty Hours: Ext. 200112002/2578 

Base Bioenvironmental Engineer 
Duty Hours: Ext. 4063 
Nonduty Hours: Ext. 4033 

Readiness Flight (CEAD) 
Duty Hours: Ext. 4177 
Nonduty Hours: Ext. 2253 

Command Post 
Duty Hours: Ext: 2253 

Time: 

Time: 

Time: 

Time: 

Time: 

Time: 
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BASE FIRE DEPARTMENT CHECKLIST 

1. Initial Information Required: 

Name of Informant: 

Phone Number of Informant: 

Location of Spill: 

Substance Spilled: 

Amount Spilled (Estimated): 

Time Spill Occurred (Estimated): 

Injuries: 

Other Pertinent Information: -----------------------

2. Action Outline: 

A. Immediately notify and provide initial information to: 

Service Call Desk (CEMRC) 
24 Hours: Ext. 2001 

Time: 

Note: Do not initiate notification over the Primary Crash Network until 
determination is made to implement the Spill Prevention and Response Plan. 

3. Follow-up Information: 

Follow normal Fire Department Standard Operating Procedures for follow-up on oil 
spills. 
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CHEMICAL :MISHAP 

1. Obtain the following: Time 

A. Location of Incident: ------------------------------
B. Nature of Incident: --------------------------------
C. Type/Amount/Name or ID# of Material: 

D. Health Hazard: ------------------------------------

E. Callers Name/Phone/Location:------------------------

F. Any Other Information Available:-----------------------

2. Dispatch Vehicles: 

3. Notify the Following: 

A. Security Police: Day x4-2677 
Night x4-2677 

B. Command Post: Day x4-2253/2256 
Night x4-2253 

c. Fire Chief: Day x4-4852 

D. CE Commander Day x4-2008 

E. CE Service Call Day x4-200112002 
Night x4-2001/2002 

F. Bioenvironmental Day x4-4063 

G. Recall Firefighters Day x4-2794/2881 
Night x4-2794/2881 

H. CHEMTREC 1-800-424-9300 

4. Other Emergency Actions: 
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ASSISTANT CHIEF'S RESPONSIBILITIES 

1. Establish a staging area at least 4,000 feet upwind. 

A. Plot Incident Location; Grid Location: ----------·------

B. Plot and Establish Entry Control Point (ECP): ------------

2. Have Security Police Begin Evacuation, if necessary. 

3. Get As Much Information As Possible: 

A. Type/Amount/Name or ID# of Material: 

B. Health Hazard: -----------------------

C. Callers Name/Phone/Location: ------------------

D. Any Other Information Available: ------------------

4. Request D R F. 

5. Request Spill Assessment Team. 

6. Establish a Decontamination Area. 

7. Address Utility Hazard Potential: 

A. Drainage or Sewers: -----------------------

B. Electrical and Gas: ------------------------------

8. Other Emergency Actions: ------------------------
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FIRE DEPARTMENT - UPON ARRIVAL 

1. If spill or wet areas are seen, stay away from them. Park uphill and upwind from 
spills. 

2. If vapor release is suspected, stay well away from it as an invisible cloud is usually 
much larger than a visible cloud. 

3. If no release is seen, look at spectators to spot any people who are ill or unconscious. 
If people are down, stay away until you know what the situation is and can protect 
yourself. 

4. Always go in slowly to avoid "getting in too deep" before you realize it. 

5. You may have to stop well back from an incident and send in two firefighters in full 
gear and SCBA to check the situation out. They should go in slowly; approach from 
upwind; use detection and explosion meters, explosion proof lights, and no radios; 
and stay out of observed chemicals. 

6. Get information shipping papers, material safety data sheets from people at the scene 
(driver, plant officials, eye witnesses). 

7. Establish control points for entering and leaving incident area for emergency services 
(and public, if necessary). 

8. Establish separate holding areas for personnel or victims who accidentally become 
contaminated. 

9. From a distance, use binoculars to look for placards on vehicles. 

10. If you do not know, stay back (down the road or outside the gate) and appraise the 
situation slowly and carefully before doing anything. 

11. Establish command post and staging areas well away from the area on the upwind 
side only. 

12. Get technical help with expertise on the hazardous material involved. 

13. Remember-you do not carry the equipment and entry suits for all chemicals so you 
cannot deal with all chemicals. 

14. Some gases are toxic (can be absorbed through the skin and through standard turnout 
gear) and odorless. 

15. If you cannot find out what chemical is involved, treat it as highly toxic, violently 
reactive, or explosive. 
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FIRE DEPARTMENT- RESTRICTED ENTRY 

As soon into the operation as possible, areas of restricted entry (zones) will be established. 
these areas shall be termed: 

1. Area of maximum hazard (exclusion or hot) 

2. Decontamination area (warm) 

3. Clean area (cold) 

The first arriving units will establish an initial hot zone. The HAZMAT Response Team and 
Safety Officer will establish restricted entry areas. Boundaries of zones may be adjusted as 
conditions dictate. The following guidelines will apply: 

1. Geography, weather conditions, building layout, properties and state of product 
involved, and other varying factors will influence boundaries of restricted entry 
areas. 

2. Only those persons properly protected will be allowed into the hot and warm 
zones at any time. 

3. Persons exiting the hot zone must pass through controlled access points and 
undergo proper decontamination and medical evaluation. 

4. Exit from warm zone will be allowed only after proper decontamination has been 
performed. 

5. Zone boundaries and controlled access points will be clearly marked. 

6. All command posts, canteens, press areas, staging areas, etc. must be located out 
of the hot and warm zones. 
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ON-SCENE COORDINATOR CHECKLIST 

1. Initial Information Required: 

Nameofinfurmant: -------------------------------------------------

Location of Spill: -------------------------------------------

Substance Spilled: 

Amount Spilled (Estimated): 

Time Spill Occurred (Estimated): 

2. Action Outline: 

A. Report to Civil Engineer Control Center (CECC) 

1. Pick up a radio, vehicle. and driver (Tower and CE frequencies). 

2. Pick up OSC tube and this checklist. 

B. Proceed to site of spill and take command. Assistance will be provided by the 
Base Civil Engineer, Base Environmental Coordinator, Bioenvironmental 
Engineer, Legal Office, Photo Lab, Security Police, and Command Post. 

C. Stop spill at the source. Remove hazardous equipment and aircraft. 

D. Make initial damage assessment report to CECC. 

1. Identify spill material, quantity, and source. 

2. Estimate course of spill and time to a key terrain feature. 

E. Order Civil Engineering Cleanup Team actions. Consider: 

1. Manpower available. 

2. Heavy equipment (CE, Supply, Transportation) 

3. Damming materials and predesignated dam positions. 

4. Sorbent materials. 

5. Final containment devices such as radial gates on drainage ditches. 
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ON-SCEJ\TE COORDINATOR CHECKLIST (Continued) 

F. Direct Bioenvironmental Engineer to sample affected and unaffected water 
courses. 

G. Direct Security Police to cordon off hazardous areas and detour traffic. 

H. Direct Legal Office to gather data if a civilian contractor may be involved. 

I. Direct photographer to photograph and record the times of key events and 
evidence. 

J. Direct Procurement to authorize purchase of material and equipment, as needed. 

K. Supervise cleanup and restoration. 

L. Complete Summary Report. 

3. Reports: The OSC will prepare and maintain a report on each oil spill to include the 
following information: 

A. Location of Spill 

B. Date and Time of Spill 

C. Time of Response 

D. Circumstances which caused the spill. 

E. Type and amount of pollutant spilled. 

F. Actions taken to recover pollutant. 

G. Actions taken to prevent reoccurrence of the incident. 

H. Cost estimate to correct incident. 
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EQUIPMENT INVENTORIES 

This annex lists the equipment that has been staged at various areas throughout Melrose AFR 
and Cannon AFB. The equipment listed may be procured by the On-Scene Coordinator or 
designee in the event of an oil or hazardous substance spill. Equipment requests shall be 
made by telephone to the appropriate shop supervisor or squadron commander. Upon 
authorized requests, the supervisor or commander will arrange prompt delivery of the 
equipment to the scene of the incident. Availability of assigned vehicles and equipment shall 
be determined through the vehicle status charts in the Damage Control Center and at Motor 
Vehicle Dispatch, Ext. 4-2832. 

These lists shall be updated annually, Of as available resources change. Information gathered 
for Disaster Preparedness Plan updatescan be useful in updating this set of lists. 
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PHONE LIST FOR RESOURCES 

Fire Department Day 4-911 
Night 4-911 

Civil Engineering Service Call (SC) Day 4-2001 
Night 4-2001 

Security Day 4-2677 
Night 4-2677 

Environmental Management Day 4-2739 
Night 4-2001 

Bioenvironmental Engineering Day 4-4063 
Night 4-2001 

Liquid Fuels Maintenance Day 4-2112 
Night 4-2001 

Petroleum, Oils, Lubricants (POL) Day 4-4531 
Night 4-4531 

Disaster Preparedness Day 4-4177 
Night 4-2001 

Motor Pool Vehicle Dispatch Day 4-2833 
Night 4-2001 

Medical (Emergency Room) Day 4-4033 
Night 4-4033 

Aerospace Ground Equipment (AGE) Day 4-2696 
Night 4-2695 
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SPILL RESPONSE EQUIPMENT 

1. Transportation 
Item Description 
General Purpose Vehicles: 
Bus, 28 passenger 
Bus, 44 passenger 
Step Van, 1 Ton 

Step Van, 1 1/2 Ton 
Commercial Van, 2 1/2 Ton Cargo 
Truck, 1 Ton 
Truck, 1 1/2 Ton 

Special Purpose: 
Tractor, 5 Ton 
Tractor, 10 Ton 

Wrecker, Commercial, 5 Ton 
Wrecker, M-816, 5 Ton 
High Reach 

1200 Gallon Gas Truck 
H-11 Crane 
MB-4 Aircraft Tug 

U-18 Crash Recovery Tug 
U-39 Snow Removal Truck 
SnoW Removal, Blast Truck 

Farm Tractor, WHLD Industrial 
Sweeper, R/W 
Sweeper, Street 
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On-Hand 

5 
2 
5 

1 
2 
3 
3 

2 
2 

1 
1 
1 

3 
1 
3 

1 
1 
2 

2 
2 
2 



Item Description 
C-300 Refueling Truck 
1,500 Gallon Water Truck 
Forklift, Rough Terrain, 6, 000 Lbs 

Heavy Equipment: 
Loader, 25,000 Lbs, AIC 
Dump Truck, 5 Ton 
Dump Truck, 10 Ton 

Grader, Road 

2. Fire Department (HAZMAT Response Truck) 
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On-Hand 
1 
1 
1 

2 
4 
1 

1 

For a complete listing of equipment and tools kept by the Base Fire Department, contact 
Ext. 4-4270. 

3. Base Spill Kit 

Item Description 
85 Gallon Overpack Drum 
55 Gallon Drum, Steel, Open Head 
55 Gallon Drum, Steel, Closed Head 
Rags 
Hard Hats 
Face Shield, Silicone 
Aprons, Full Length, Rubber 
Gloves 
Shovels 

Non-Sparking, Square Blade 
Steel, Square Blade 
Steel, Pointed Blade 

Goggles 
Sample Bags, Plastic 
Bung Wrench 
Rachet Wrench w/ 15/16" Socket 
Crescent Wrench, 3/4" 
Boots, Chemical Resistent 
Handpump, Corrosion Resistent 
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Unit 
EA 
EA 
EA 

BUNDLE 
EA 
EA 
EA 
PR 
EA 

EA 
BOX 

EA 
EA 
EA 
PR 
EA 

Quantity 
15 
10 
10 
2 

15 
15 
15 
15 
6 
3 
3 
2 

15 
3 
2 
1 
2 

15 
1 



Respirators, Full Face Shield 
3M Easi-Air, Size Medium 
3M Easi-Air, Size Large 

Respirator Cartridges (1 Pair Per Resp.) 
Acid Gas, Organic Vapor 
HEPA, Dusts, Mists 

Respirator Filter Clips ( 1 Pr per Resp.) 
Acid Gas, Organic Vapor 
HEPA, Dusts, Mists 

Vermiculite 
Sodium Bicarbonate 
Absorbent Socks 

Socks, PIG, Size Small 
Socks, PIG, Size Large 

Pillows, PIG 
Bucket, 5 Gallon 
Epoxy Putty Drum Repair Kit 
Storage Bags, Respirator 
Eye Wash (6 min. Portable) 
Multi-channel radios with charger unit 
10 Gallon Water Jugs 
First Aid Kit 
Box Ear Protectors 

Reference Material: 
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Unit 
EA 
12 

Quantity 
30 

8 
PR 
40 
10 

PR 
10 
10 

LBS 
LBS 
EA 
EA 
EA 
EA 
EA 

ROLL 
EA 
EA 
EA 
EA 
EA 
EA 

300 
500 
200 

25 
25 
25 
5 

12 
90 
2 
3 
3 
1 
1 

NFPA Fire Protection Guide on Hazardous Materials (Environmental Management) 
C.H.R.I.S. Manual (Environmental Management, Fire Department) 
SAX Dangerous Properties of Industrial Materials (Environmental Management) 
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KEY PERSONNEL PHONE LISTING 

DUTY PHONE AFTER HOURS 

Base Operations 4-2801 4-2801 

Command Post 4-2253 4-2253 

On-Scene Coordinator (OSC) 4-2761 4-5031 
27th Support Group Commander 
1755 Midway Circle 
Cannon AFB, NM 88103-5000 

Base Civil Engineer 4-2008 4-2001 
1753 Midway Circle 
Cannon AFB, NM 88103-5000 

Base Fire Chief 4-91114852 4-91114852 

CE Service Desk 4-2001/2002 4-2001 

Environmental Coordinator 4-2739 4-2001 
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PRil\1ARY CRASH NETWORK PHONE LISTING 

DUTY PHONE AFTER HOURS 

Bioenvironmental Engineer 4-4063 4-4033 

Disaster Preparedness 4-4177 4-2253 

Security Police 4-4111 4-4111 

Liquid Fuels Maintenance 4-2112 4-2001/2002 

Staff Judge Advocate 4-2211 4-2253/4111 

Public Affairs 4-4131 4-2253 

Safety Office 4-2811 4-2253 

Base Hospital (Emergency) 4-4033 4-4033 

Explosive Ordnance Disposal 4-2909 4-2253 

Maintenance Control Center 4-2541 4-2541 

Vehicle Control Center 4-2775 4-2775 

Weather Forecasters 4-2748 4-2305 

Switchboard 4-3311 4-3311 

Chaplain 4-2507 4-2253 

Mortuary Affairs 4-2374 4-2253 
Alert Photographer 4-2765 4-2253 

Base Contracting 4-4520 4-2253 
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OUTSIDE EMERGENCY RESPONSE AGENCIES 

U.S. Environmental Protection Agency, 
Region VI 
Attn: Mr. Richard Mayer 
1445 Ross Avenue 
Dallas, Texas 75202-2733 
(214) 655-6776 

Clovis Fire Department 
Attn: Mr. Ron Edward 
320 Mitchell Street 
Clovis, New Mexico 88101 
Emergency: 911 
Non-emergency: 763-5531 

Melrose Fire Department 
Attn: Mr. Keith Shaw 
420 5th Street 
Melrose, New Mexico 88124 
Emergency: (505) 253-4222 

Roosevelt Hospital Laboratory 
Attn: Mr. Bobby Lyons 
1700 South Avenue 0 
Portales, New Mexico 88130 
1-356-4411 

Roosevelt County Sheriff 
Emergency: 911 
Non-emergency: 1-365-4404 

Clovis Civil Defense 
769-2381, ext. 502 
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NM Environmental Department 
Office of Hazardous and Radioactive Waste 
Attn: Mr. Ed Horst 
1190 St. Francis Drive 
Santa Fe, New Mexico 87502 
(505) 827-4300 

Portales Fire Department 
Attn: Capt. Steve Potest 
301 South Avenue C 
Portales, New Mexico 88130 
Emergency: 911 
Non-emergency: 1-356-4406 

Clovis High Plains Hospital 
Emergency Department 
Attn: Ms. Diane Martin 
2100 North Thomas Street 
Clovis, New Mexico 88101 
769-7169 

Curry County Sheriff 
Emergency: 911 
Non-emergency: 769-2335 

N.M. State Highway Patrol 
Emergency: 911 
Non-emergency: 7863-3426 

Portales Civil Defense 
1-356-4404 
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COORDINATION WITH SPECIAL FORCES 

Several USAF special commands and other federal special response tams are readily 

available to provide technical support, advice, and assistance in the event of a spill or 

release. Support from these special forces will, when required, be requested as detailed 

below, and will be funded by the major claimant for the incident. 

1.0 USAF AGENCIES 

1.1 Air Combat Command (HQ ACC/CEVC), Langley AFB, Langley, VA 

Responsible for ensuring environmental compliance of all USAF installation. The office can 

provide advice and staff assistance on all areas of environmental protection including spill 

response matters. Request for HQ ACC/CEVC support can be made by DSN 574-3553 or 

commercial (804) 764-3553. 

1.2 Air Force Center for Engineering and Services Agency (AFCESA), Tyndall 
AFB, Panama City, FL 

Provides technical guidance and assistance to major commands and bases in contingency 

operations and environmental planning. Request for AFCESA support can be made to the 

Vice Commander, DSN 523-6431 or the Fire Protection!HazMat Personnel at DSN 523-

6149/6151 or commercial (904) 283-6151. 

1.3 Air Force Occupational and Environmental Health Laboratory (OEHL) 

Assigned responsibility for providing consulting services n spill sampling contaminant 

treatment methods, as well as analytical support during response and recovery operations. 
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For complex spill problems, on-site support may be provided. Request for OEHL support 

may be made through DSN 240-3005 (consulting) or 240-3626 (analytical support). 

2.0 NON-USAF AGENCIES 

2.1 Regional Response Team (RRT), EPA Region IV, Dallas, TX 

Can act as emergency response team to assist and advise the OSC, during the pollution 

emergency. The RRT consists of representatives of participating federal and state agencies 
and local municipalities, and can bring all their expertise and resources of these agencies and 

coordinate their actions in supplying needed assistance to the OSC. A directory of the 
participating agencies is provided in Annex III of this plan. The team can be reached 

through the EPA Public Information Center at (214) 767-3274. 

2.2 State of New Mexico Response Team, Santa Fe, 1\TJ.\1 

Can provide technical expertise and will be notified during spill response. The State OSC 

will be familiar with the available sources of spill response equipment within the State of 

New Mexico. Request for assistance can be made through their 24-hour reporting office at 

(505) 827-8329. The local contact for the State is Mr. David Tanner, Clovis, NM who can 
be reached at (505) 769-3728. 

2.3 City of Melrose Fire Department 

The City of Melrose Fire Department and local Civil defense Agencies will provide available 

personnel and equipment as requested to control hazards. These agencies will be activated 

through procedures established in the Cannon AFB OPLAN 355-1 and the mutual aid 

agreements signed by the Cannon AFB Fire Chief and the City of Melrose Fire Chief. The 
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Point of Contact for the City of Melrose Fire Department is Mr. Keith Shaw at (505) 253-

4222. 

2.4 Special Pollution Control Forces 

Established under the NCP to assist the RRT, these agencies can provide the OSC with high 

level trained personnel and equipment, technical expertise, scientific support, communication 

support, and advice in pollution response matters. These agencies include: 

• U.S. Cost Guard National Strike Force; 

• EPA Environmental Response Team; 

• EPA Technical Assistance Team; 

• USCG Emergency Task Force; and 

• USCG Public Information Assist Team. 

Requests for assistance from these agencies shall be made by the OSC through the RRT, 

when required, according to proper procedures, established in the EPA/USCG regional 

contingency plans. The types of assistance provided by these special forces are also 

described in the federal regional plan. A directory of these organizations in included in 

Annex III of this plan. 

3.0 NATIONAL HOTLINES AND PUBLICATIONS 

3.1 Chemical Transportation Emergency Center (CHEMTREC) 
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A 24-hour hotline that provides warnings and listed guidance to the OSC when a spill 

product can be identified by either chemical or trace name, or other identifying 

characteristics. CHEMTREC will also assist the OSC in contacting the manufacturer or 

shipper for additional information. this service should only be used whenever adequate spill 

information is not available. the telephone number for CHEMTREC is 1-800-424-9300. 

3.2 Chemical Hazards Response Information System (CHRIS) 

An official publication of the USCG that currently provides technical information and 

appropriate response procedures for over 1,000 different substances. The manual contains 

four volumes which are periodically updated. 

3.3 Environmental Technical Information System (ETIS) 

A computerized information system which contains Federal and State environmental 

regulations, directories of Federal and State environmental contacts and computer modeling 

capabilities. The ETIS systems manager is the U.S. Army Construction Engineering 

Research Laboratory. AFCESA manages USAF use of the system. Information on the 

system and how to access it can be requested through DSN 970-6167 or commercial (904) 

283-1667. 

3.4 DoD Hazardous Material Information System (HMIS) 

A computerized DoD database and repository of Material Safety Data Sheet (MSDS) 

information which provides personnel precautionary information for handling hazardous 

materials. Updated versions of the database are maintained by the Bioenvironmental 

Engineer and Base Supply. The database is generated by the Defense General Supply Center 
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- SSH, Petersburg, Virginia and can be reached at DSN 695-4371 or commercial (804) 279-

5589. 

4.0 PRIVATE ORGANIZATION AND CONTRACTORS 

Melrose AFR does not have any existing arrangements with local emergency organizations 

and cleanup contractors to supplement in-house spill response resources and expertise. For 

major emergencies, additional assistance can be requested from the EPA's Regional Response 

Team. All requests for Regional Response Team assistance should be coordinated with the 

wing commander and conducted through the contracting squadron (27 SPTG/COS). 

5.0 

5.1 

REPORTABLE SPILL NOTIFICATION REQUIREMENTS 

HQ ACC LANGLEY AFB ACC/CEV Duty Hours DSN 574-3553, 
Environmental Coordinator Non-or Duty Hours DSN 574-2224/574-2225 

HQ ACC/CEVCM should be contacted even if Base personnel are uncertain of spill 

classification. The purpose of the telecon is to verify spill classification when uncertainty 

exists and to gather available information on reportable spills to assist the initial command 

telecon report to HQ/CEV. As much of the following information as can be reasonably 

determined should be initially reported: 

a. Name of installation; 

b. Location of incident and local geography; 

c. OSC name and telephone number; 

d. Date and time of spill; 

e. Type and estimated quantity of spill substance; 

f. Magnitude and severity of threat to public, health, welfare and natural 

resources; 
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g. Weather conditions at the spill site; 

h. Cause of incident; 

27TH FIGHTER WING (ACC) 
MELROSE AIR FORCE RANGE 

NEW MEXICO 88103-5000 
25 FEBRUARY 1993 

1. Anticipated containment and cleanup action and effectiveness; 

J. Need for assistance by National, Regional or State response teams; and, 

k. Any other pertinent information. 

"Reportable Spill" Notification Requirements 

If spill is deemed a "Reportable Spill" by the OSC, the following additional organizations 

and agencies will be notified promptly following telecon notification of ACC/CEV. The 

notification should include as much of the information outlined in Item 1 as possible. 

Federal and State Agencies: 

National Response Center 

New Mexico Department of 

Environmental Quality 

Hazardous and Radioactive Waste 

EPA - Region VI 

Additional Air Force Organizations: 

(800) 424-8802 

(505) 827-4300 

(214) 655-6776 

If spill is deemed a "Reportable Spill" by the OSC, a confirming message 

containing the available information outlined below must be released and transmitted to the 

following organizations. Environmental Flight personnel will use the WIMS-ES Spill 

Reporting module as the primary reporting mechanism. 
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HQ ACC LANGLEY AFB VA/CEV /SGPAE/ /HQ USAF WASH DC/ /CEV /SGES/ /HQ 

AFESC TYNDALL AFB FLI/DEVP/PA DEMM// HQ USAF WASH DC//LEYF// (When 

POL is involved) HQ USAF WASH DC/ /RDCM/ I (When industrial facilities are involved) 

HQ USAF WASH DC/ /JACL 

The reporting module contains prompts and the outline necessary to file an 

acceptable report. The following information is required to ensure that the spill is reported 

in an accurate and timely manner. 

• Name and address of installation and/or owner; 

• Name and telephone number of OSC; 

• Incident report (initial, second, third, final); 

• Date and time of incident; 

• Time of official spill notification to the National Response Center and 

other regional and State officials; 

• Location of incident and the nature of the terrain at the location, to 

include surface and subsurface drainage characteristics and relationships 

to water bodies (estimate extent of area affected such as miles of stream 

or acres of lake); 

• 
• 

• 

• 

Cause of incident; 

Type and estimated amount (barrels, gallons, pounds) of pollutant and 

the official size classification (minor, medium, major); 

Actual damage and/or potential threat to human life, to property 

(private, State, or Federal), and to plant or animal life; 

Where appropriate, include fish or wildlife affected and an estimated 

number killed. 

• Corrective action taken to remove pollutant; 

• Assistance required; 
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• Estimated completion date of remedial actions and anticipated 

effectiveness; 

• Estimated quantity and disposition of spill material and contaminated 

soil; 

• Anticipated or actual reaction by the news media and public to incident 

and specific potential for liability; 

• Description of any problem encountered during implementation of the 

SPR Plan and an explanation of how the Spill Prevention Response 

Plan was, or will be, modified to prevent the recurrence of the spill 

event. 

• Confirmation that emergency response equipment is back in operation 

before resuming operation activities; 

• Description of any problems encountered during implementation of the 

SPR Plan and an explanation of how the Spill Prevention and Response 

Plan was, or will be, modified to prevent the recurrence of the spill 

event: 

• Anticipated or actual reaction by the news media and public to the 

incident (Specify potential for liability in the internal Air Force reports 

only); and 

• A copy of this SPR Plan if requested. 

The information will be transmitted in message format identified in AFR 19-8 within 4 hours 

of telecon notification to ACC/CEV. If telecon notification is made after 1500 hours local, 

the message will be transmitted no later than 1000 hours the following day. 
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6.0 ADDITIONAL OFF-BASE SPILL RESPONSE RESOURCES 

AIR FORCE AUTHORITIES 
(report as appropriate) 

AGENCY /OFFICE SYMBOL MESSAGE OR PHONE 

Headquarters, Air Combat Command, DSN 574-3668 (duty hours) 
Environmental Compliance, HQ ACC/CEVC DSN 574-3312 (non-duty hrs) 

Comm (804) 764-7740 

FM 44SPTG GREEN AFB CAl ICEV I I Message 

HQ ACC LANGLEY AFB VAIICEVCI/ Message 

HQ USAF BOLLING AFB DC/CEVC/ /JACE/ ISGPB Message (Information Copy) 

HQ AFCESA TYNDALL AFB FL/IPA//DEMM// Message 

HQ ACC LANGLEY AFB VA//SGPB/1 Message 

HQ USAF PENTAGON WASH DC/ /LGSS/ I Message (POL spills only) 

AFCEE SAN FRANCISCO CA/IESSI/ Message (Your appropriate 
RCO) 

SAF PENTAGON WASH DC/ I AQCMI I Message (When GOCO 
Facilities are involved) 
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UNNAMED ARROYO NEAR FLOYD, NM 

RIO GRANDE BASIN 

Part 8 UNGAGED SITE 

100-YEAR FLOOD PLAIN STUDY 

TYPE OF MEASUREMENT. -Flood hydrograph and water surface profile determination for a ungaged 
site. The techniques for this flood plaiqL ~Jl~1 sis are accomplished using the SCS unit hydrograph 
approach in computer program package offtt~- ~Water surface profile computations are accomplished 
using computer program WSPRO. (l-\.y~r-1!--'1>..\,~ J · 

{teL-l. 
LOCATION. - L.1 t. 34 16 43, long. 103 47 23, in SE NW SW, sec. 27, T.1 N., R. 30 E., 14.5 miles southwest 
of Melrose and 13 miles west-northwest of Floyd, in 'Roosevelt county. Study reach starts about 300 feet 
above Open bum / Open Detonation unit situated on the Melrose Bombing Range and ends about 350 feet 
below the unit. Site altitude is 4,380 feet from topographic map. 

SURVEY OF SITE.-The drainage basin was determined for the unit location and a corresponding stream 
reach traversing the unit, for the 100 year flood boundary determination. The channel geometry was 
surveyed on January 25-26, 1993 by Ben Phillips and Scott Waltemeyer. Instrument W453551 was found 
correct by double rodding between two hubs and closed on the RP 1 at -0.05 ft. closure. The instrument 
for the surveying is a Total Station and the radial traversing function is used for the cross-section 
stationing. 

DRAINAGE AREA. -7.3 square miles. U.S. Geological Survey 7.5 minute quadrangle maps: Tolar, SE 
and Garnmil Well, NE was used for the drainage basin delineation. The basin was divided into a 
overland flow subbasin on top of the mesa and gullied subbasin below the escarpment. The following 
basin measurements are: 

Subbasin 
o-.. erland 
Gullied 

Drainage area 
(square miles) 

3.71 
3.57 

Flow length Altitude-high 
(feet) (feet) (feet) 

7,550 4,690 
19,960 4,600 

Altitude-low 
(feet) 

4,640 
4,400 

H 

50 
200 

FIELD CONDmONS. -A reach was surveyed for 5,430 ft. The reach is straight with some contraction 
on the most downstream section. The channel is defined in the vicinity of the OB/OD unit, but the 
topography is disturbed below. Roads and a motor pool parking area exist below. Cross sections 5, 6, 
7, and 8 are not used for the analysis because a flow channel is not defined. Channel material consists 
of grass, firm earth and some sand in the channel bottom. Roughness coefficients using Mannings n 
values: 

Section 
1 
2 
3 
4 
5 
6 
7 
8 

n value Sub area 1 and 2 
0.022 0.024 
0.022 0.024 
0.022 0.024 
0.022 0.024 

propagated from section 4 
" 

" 
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Two photographs were made from 35mm color slides. 

HYDROLOGY. -The 100 year peak discharge is determined from unit hydrograph method of the U.S. 
Soil Conservation Service, known as SCS TR-20 computer program. The U.S. Army Corps of Engineers 
computer package known as Hydrologic Engineering Center HEC-1 also includes the SCS TR-20 method. 
The HEC-1 Flood Hydrograph Package is used for this analysis beginning on page 4. 

Precipitation Component: A synthetic storm from depth-duration data is used for the hypothetical} 00 year 
24 hour storm. NOAA precipitation station CN 1838 Clovis-North. The 24 hour precipitation for the 
basin is 5.40 inches and a NOAA Atlas II rainfall distribution is used for the analysis. The NOAA Atlas 
II for New Mexico was used for the 5-minute, 15-minute, 60-minute, 2-hour, 3-hour, 6-hour, 12-hour, and 
24-hour rainfall distribution. The precipitation depth values are listed on the HEC-1 computer input and 
output. The following model parameters determined are as follows: 

scs Subbasin Impervious 
lag slope v area 

Subbasin hours hours ~rcent w CN 12ercent 
Overland 1.57 2.62 0.7 0.8 74 10.4 
Gullied 0.90 1.50 1.0 74 4.5 

The overland flow Tc is computed with the following equation: 

Tc = L/3600 • V 

where L is flow length in feet; 
V is velocity in feet per second, from figure 2.3 of SCS chapter 2 manual for New Mexico. The 

overland flow hydrograph is shown on page 11. 

SCS lag = Tc • 0.6 

The gullied flow Tc is computed from figure 2.2 using Kirpicks relation with flow length and altitude fall. 
SCS lag as above. A hydrograph of the gullied or channel flow is shown on page 16. A 1DO-year peak 
discharge uf 5,550 cubic feet per second is determined for this site from the above method. A hydrograph 
of the combined overland and gullied flow is shown on page 17. 

HYDRAULICS. -Water surlace profiles are obtained by computer program WSPRO developt>d by the 
Federal Highway Administration/ U.S. Geological Survey beginning on page 19. The method referred 
to as the standard step method for balancing the Energy Equation also known as step-backwater analysis 
is common to this computer package and the Hydrologic Engineering Center HEC-2 Water Surface Profiles 
package. Both computer packages produce the same calculations for open channel flow. The WSPRO 
package provides for improved hydraulic equations for flow through contractions or bridges, which does 
not apply to this study. The discharge of 5,550 cubic feet second is used for these water surface profile 
calculations. The flow regime was super critical and very uniform with a slight expansion indicated by 
the conveyance and Froude numbers. Cross sections 1, 2, 3, and 4 and propagated sections 5, 6, 7, and 
8 are used for the water surface profile determinations. The propagated sections are based on section 4 
and the valley slope between section 3 and 4. The propagated sections are used to obtain convergence 
of the computed profiles. 

EVALUATION OF RESULTS.-Theoretical step-backwater analysis is rated good based upon comparison 
with the two slope areas. Fall, reach length, fall versus velocity head and conveyance ratios all are within 
acceptable limits. A U.S. Geological Survey streamflow gaging station (crest-stage gage) is about 3 miles 
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east of this Unnamed Arroyo. The station number is 08079300 Blackwater Draw near Floyd, NM. The 
predicted 100 year peak discharge for this basin is 8,710 cubic feet per second and has a drainage area of 
about 10 square miles. The maximum discharge for the period of record which began in 1963 is 3,400 
cubic feet per second occurring September 1, 1969. Regional regression techniques are also applied to this 
site as presented by Waltemeyer, 1986. A 100-year peak discharge is determined at 3,280 cubic feet per 
second. Based upon the nearby gaging station record and the regional regression approach, the 100-year 
peak discharge of 5,550 cubic feet per second from the SCS method is very reasonable. 

The plan view (page 45) shows the encroachment of the flood boundary on the open bum and open 
detonation pit. The northwest ground elevation from this survey showed a assumed elevation of 103.8 
feet and the flood elevation is 102.98 feet. The south west comer ground elevation is 104.9 feet and the 
flood elevation is 105.25 feet at the right edge of water of section 1. Section 1 is located about mid 
distance between the north west and south west comer of the fence. The existing berm would need to 
be raised about 1 foot to contain this design 100 year flood discharg81. 

REFERENCES. -Miller, J.R., Frederick, R.H., and Tracy, R.]., 1973, Precipitation-frequency atlas of the 
western United States, volume Iv-New Mexico: National Oceanic and Atmospheric Administration NOAA 
Atlas 2, 43 p. 

U.S. Army Corps of Engineers, 1990, HEC-1 Flood hydrograph package user's manual: Hydrologic 
Engineering Center, Davis, California, CPD-la, 283 p. 

U.S. Soil Conservation Service, 1985, Peak rates of discharge for small watersheds: U.S. Department of 
Agriculture, Albuquerque, New Mexico, Engineering Field manual for Conservation Practices, 33p. 

Waltemeyer, S.D., 1986, Techniques for estimating flood-flow frequency for unregulated streams in New 
Mexico: U.S. Geological Survey Water-Resources Investigations 86-4104, 56 p. 

HYDROLOGIST. -Scott D. Waltemeyer composed this analysis. 1-30-1993. 
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ID MELROSE SUBBASIN:OVERLAND AND GULLIED 

ID CN 1838 NM209, CLOVIS-NORTH 

ID 100 YEAR - 24 HOUR, RAINFALL EVENT 

ID 
I RAINFALL DISTRIBUTION: BALANCED STORM 

ID 
ID 
IT 
IO 
KK 
KO 
BA 
KM 
PH 
KM 
LS 
UD 
KK 
BA 
KM 
PH 
LS 
UD 
KK 
KO 

RAINFALL DATA: NOAA ATLAS NO. 2, 
COMPUTATION INTERVAL: 5 MINUTE 

5 0 0 288 
0 2 0 

01 OVERLAND BASIN 
0 0 0 

3.7 
100 YR. - 24 HR. EVENT 

0.91 1. 79 3.15 
scs RUNOFF 

74 10.4 
1.57 

G1 GULLEY BASIN 
3.6 

100 YR. - 24 HR. EVENT 
0.91 1. 79 3.15 

74 4.5 
0.90 

G2 BASIN OUTLET 
4 

KM COMBINE HYDROGRAPHS OF SUBBAINS 
F,.. 2 

_... . 

4 

VOLUME 

3.68 

3.68 

IV-NEW MEXICO 

4.07 4.70 5.40 6.10 

4.07 4.70 5.40 6.10 



._. 
U1 

.-- ·-r p ---·I 

• • • p.,,. I 

• • • • 
• FLOOD HYOROGRIPH PACKIGE (H!C•U • • U.S. IRMY CORPS Of ENGINEERS • 
* SEPTEMIIfR 1990 * • HYDROLOGIC ENGINEERING CENTER • 
• VERSION 4.0 * • 609 SECONC STREET • 
• • • DAVIS• CAliFORNIA 95616 • 
• RUN OITE 011211199] TIME 17:45:23 • (916) 756-1104 • 
• • • • 
••••••••••••••••••••••••••••••••••••••••• • •••••••••••••••••••••••••••••••••••••• 

X X xuxxxx XX XXX X 
X X X X X XX 
X X X X X 
xxxxxxx xxxx X XX XXX X 
X X X X X 
X X X X X X 
X X XX XX XXX XX XXX XXX 

THIS PROGRAM REPLACES All PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DII, AND HEC1KW. 

THE DEfiNITIONS OF VARIABLES -RTIMP• AND -RTIOR• HAVE CHANGED FROM THOSE USED WITH T~E 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION Of •AMSKK• ON RM•CARO WAS CHANGED WITH REVISIONS DATED 211 SEP 81. THIS IS THE FOATRIN77 VERSION 
NEW OPTIONS: DAMIIREAK OUTflOW SUBMERGENCE , SINGLE EVENT DAMAGE CAlCULATION, OSS:WAI1E STAGE FREQUENCY, 
DSS:REAO TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORitHM 

HEC-1 INPUT 

LINE 10 ••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10 

1 
2 
3 
4 
5 
6 
7 
I 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
d 
24 
25 
26 
27 
211 

ID 
ID 
ID 
ID 
ID 
ID 
10 
IT 
10 
u 
KO 
Ill 
KM 
PH 
KM 
LS 
UD 
KK 
Ill 
KM 
PH 
LS 
uo 
KK 
KO 
KM 
HC 
u 

MELROSE SUBIIISIN:OVERLINO AND GUlliED 
CN 1131 NM209, CLOVIS-NORTH 
100 YEAR • 24 HOUR, RAINFAlL EVENT 

RAINFAll DISTRIBUTION: BALANCED STORM 
RAINFAll DATA: NOAA ATLAS NO. 2, VOLUME 
COMPUTATION INTERVAL: 5 ~INUTE 

5 0 0 218 
0 2 0 

01 OVERLAND BASIN 
0 0 0 

3.7 
100 YR. • 24 HR. EVENT 

0.91 1.79 
SCS RUNOFF 

74 10.4 
1.57 

G1 GULLEY BASIN 
l.o 

100 YRo • 24 HR. EVENT 
0.91 1.79 

74 4. 5 
0.90 

G2 IIASIN OUTLET 
4 

3.15 

3.15 

COMBINE HYOROGRAPHS OF SUB~,INS 

2 

3.68 

3.68 

IV•NEW MEXICO 

4.07 4.70 5.40 6.10 

4.07 4.70 5.40 6.10 

\,..· 
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••••••••••••••••••••••••••••••••••••••••• • • • FlOOD HYOROGRAPH PACkAGE CHI!C•1> * • SEPTEMBER 1990 * • VERSION 4o0 • • • • RUN DATI! 011Z11199l TIM I! 17145:23 • 
* * ••••••••••••••••••••••••••••••••••••••••• 

9 10 

IT 

OUTPUT CONTROL 
IPRNT 
I PLOT 
QSCAL 

HY OR OGRAPH TIME 
NHIII 

IDATE 
I TIME 

NQ 
NDOUE 
NDTIHE 
I CENT 

UNNAMED 
MELROSE 
CN 1838 
100 YEAR 

ARROYO ON MELROSE AIR FORCE RANGE 
SUBBASIN:OVERLAND AND GULLIED 

NM209, CLOVIS-NORTH 
• 24 HOUR, RAINFALL EVENT 

RAINFALL OISTRIIIUTIO~: BALANCED STORM RAINFALL DATA: NOAA ATLAS NO. 2, VOLUME IV•NEW MEXICO COMPUTATION INTERVAL: 5 MINUTE 

VARIABLES 
0 
2 

o. 
DATA 

' 0 
0000 

288 
0 

23SS 
19 

PRINT CONTROL 
PLOT CONTROL 
HYOROGRAPH PLOT SCALE 

"INUTES IN CO"PUTaTION INTERVAL STARTING DATE 
STARTING TIME 
NUMBER OF HYOROGRAPH ORDINATES ENDING DATE 
ENDING TIHE 
CENTURY H.IR k 

COMPUTATION INTERVAL 
TOTAL TIHE USE 

.08 HOURS 
2lo92 HOURS 

ENGLISH UNITS 
DRAINAGE UU 
PRECIPIT.TION DEPTH 
LENGTH, !LEV.TION 
FlOW 
STORAGE VOLUME 
SURf.CE ARU 
TI!"PERATURE 

SQUARE HILES 
INCHES 
FEET 
CUIIIC fEET PER SECOND 
ACRE•FEET 
ACRES 
DEGREES FAHRENHEIT 

,.. -;-I 

• Pege 2 

••••••••••••••••••••••••••••••••••••••• • • * U.S. ARHY CCRPS Of ENGINEERS • • HYDROLOGIC ENGINEERING CENTER • • 609 SECOND STREET * OAVJS, CALIPCRNIA 95616 • • (916) 756-1104 • • • • •••••••••••••••••••••••••••••••••••••• 

• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• *** •••••• 

.._:. 

~ 

""' 
._ 

.... 



- 10 u. 

11 llO 

12 lA 

14 PH 

16 LS 

o-J 17 UD 

t;; ;;r 

• 

•••••••••••••• 
• • 
• 01 • OVERLAND USIN 
• • •••••••••••••• 

OUTPUT CONTROL 
IPRNT 
I PLOT 
QSClL 

scs 

URUBLt!S 
0 
2 

o. 
100 u. 

RUNOI'I' 

SUBIASIN RUNOff DATA 

SUIIASI~ CHARACTERISTICS 

PRINT CONTROL 
PLOT CONTROL 
HYOROGRAPH PLOT SCALE 
- 24 HR • IVENT 

TAREA ].70 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR 0-PERCENT HYPOTHETICAL STORM 
••••• HYOR0-35 ...... . ...•••••...... TP•40 ••••••••••••••• 
5•MIN 15-HlN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 

.91 1. 79 3.15 3.611 4.07 4.70 5.40 6.10 

STORM AREA • ].70 

SCS LOSS RAT! 
SJRTL .70 INITIAL ABSTRACTION 

CUNIR 14.00 CURVE NUMBER 
RTIHP 1i1.40 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TL•G 1.50 LAG 

**" 
Uhl T HYOROGRAPH 

92 END-Of-PERIOD ORDINATES 
19. 41. 115. 1]]. 1119. 254. 329. 

753. 1155. 954. 1023. 10116. 1121. 1150. 
1121. 10116. 1043. 999. 949. 1198. &H. 
561. 509. 465. 426. 31111. 356. 325. 
2l4. 216. 197. 1711. 163. 150. ua. 
97. 1111. 111. 74. 67. 61. 57. 
40. 37. :n. 31. 28. 26. 24. 
17. 15. 14. 13. 12. 11. 10. 

7. 7. 6. 5. 5. 4. 3. 
1. o. 

•. _ ... , . 
• Page l 

••••••••••• TP•49 ••••••••••• 
2-DAY 4-0AY 7-0AY 10-0AY 

.oo .oo .oo .oo 

420. 520. 634. 
1156. 1156. 1150. 

769. 694. 624. 
102. 219. 256. 
125. 116. 106. 

52. 4 7. 44. 
22. iO. 18. 
10. 9. a. 

3. 2. 2. 
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HYO~OGRAPH AT STATION 01 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • OA MON HRMN ORO IUN LOSS EXCESS ,., .. , Q • OA MON HRMN ORO RUN LOSS ucess tOMP Q • 1 0000 1 .oo .oo .oo o. • 1 1200 145 .!9 .27 .e1 25a • 1 0005 2 .ou .oo • oo o. * 1 1205 146 .35 .09 .26 321 • 1 0010 ] .oo .oo • oo o. * 1 1210 147 .21 .as .16 405. 1 0015 4 .ou .oo .oo o. * 1 121 5 14a .14 .03 .11 504. 1 01)20 s .oo .oo .oo o. * 1 1220 149 .12 .Ol .09 620. 1 0025 6 .ou .oo .oo o. * 1 1225 150 .1 0 .C2 .oa 754. ; 1 0030 7 .oo .OQ .oo o. * 1 1210 151 .C6 .C1 .05 90S. 1 0035 a .oo .oo .oo o. • 1 1235 152 .cs .C1 .C4 1075 • 1 0040 9 .oo .oo .oo 1. • 1 1240 153 .cs .01 .C4 1261. 1 0045 10 .oo .oo .oo 1. * 1 1245 154 .C4 .C1 .03 1459. 1 0050 11 .Oil .oo .oo 1. * 1 1250 155 .04 .01 .Cl 1660. 1 0055 12 .oo .oo .oo 1. * 1 1255 156 .C4 .01 .Cl 11150. 1 0100 1l .oo .oo .oo 2. * 1 1300 157 .C4 .01 .Cl 2025. 1 0105 14 .oo .oo .oo 2. * 1 1305 158 .(4 .C1 .C3 2175. 1 0110 15 • oo .oo .oo 2. • 1 1310 159 .Ol .C1 .Cl 2304 • 1 0115 16 .oo .oo .oo 3. * 1 1315 160 .C3 .01 .C3 2404. 1 0120 17 .oo .oo .oo 3. * 1 1320 161 .Cl .01 .C3 2480. 1 0125 18 .Oil .oo .oo 4. * 1 1325 162 .c 3 .C1 .C2 2529. 1 ono 19 .oo .oo .oo 4. * 1 1330 163 .C2 .co .C2 2557. 1 0135 20 .oo .oo .oo s. * 1 1335 H4 .c 2 .co • c 2 2566. 1 0140 21 .ou .oo .oo s. • 1 1340 165 .C2 .oo .C2 2550. ..J 1 0145 22 .oo .oo .oo 6. * 1 1345 166 .C2 .co .02 2515. ~~-1 0150 23 .oo .oo .oo 6. • 1 1350 167 .C2 .oo .02 2465. 1 0155 24 .oo .oo .oo 7. * 1 1355 168 .c 2 .co .02 2403. 0> ..J 1 0200 25 .oo .oo .oo 7. * 1 1400 169 • c 2 .oo .c 2 2310. ....... 1 0205 26 .oo .Oil .oo a. • 1 1405 170 • c 2 .co .C1 2245 • 1 0210 27 .oo .oo .oo a. • 1 1410 1 71 .C2 .oo .C1 2149 • ..... 1 0215 28 .oo .oo .oo a. * 1 1415 172 .c 2 .co .C1 2043. 1 0220 29 .oo .oo .oo 9. • 1 1420 173 .02 .oo .01 1929 • 1 0225 30 .oo .oo .oo 9. * 1 1425 174 .c 2 .oo .C1 11116. - 1 0210 31 .• ou .oo .oo 9. • 1 1430 175 .02 .co .C1 1708 • 1 0235 32 .oo • oo .oo 11l. • 1 1435 176 .C2 .co .C1 1609 • 1 11240 n .oo .oo .oo 10. • 1 1440 177 .c 1 .oo .C1 1519. 
"" 1 0245 ]4 .01) .oo .oo 10. • 1 1445 178 .C1 .co .C1 1434 • 1 0250 35 .ou .oo .oo 10. * 1 1450 179 .01 .co .01 1355. 1 0255 36 .oo .oo .oo 11. • 1 1455 180 • c 1 .co .01 12 82 • .... 1 0300 37 .oo .oo • oo 11. * 1 1500 181 .01 .co .01 1215 • 1 0305 38 .01) .oo .oo 11. * 1 1505 182 .C1 .oo .01 1154. 1 0310 39 .oo .oo .oo 11. * 1 1S10 183 .01 .oo .C1 1096. ..... 1 0315 40 .oo .oo .oo 11. • 1 1515 184 .C1 .co .C1 1041 • 1 0320 41 .oo .oo .oo 12. • 1 1520 185 • c 1 .co .01 988 • 1 0325 42 .oa .oo .oo 12. • 1 1525 186 .C1 .co .C1 939 • 
~ 1 o:no 43 .01 .oo .oo 12. • 1 1530 187 .01 .co .01 892 • 1 ()]35 44 .01 .oo .oo 12. * 1 1535 188 .C1 .co .01 847. 1 0340 45 .01 .oa • oo 12. • 1 1540 189 • c 1 .co .C1 806 • 1 0345 4o .01 .oo .oo 12. * 1 1545 190 .(1 .co .01 768. 1 0350 47 .01 .oo .oo 12. * 1 1550 191 .C1 .co .c1 7 3Z. 
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DA MON HRMN ORO RAIN LOSS UCE SS (.I)HP Q • DA HON HAHN ORO RUN LOSS excess COHP Q 

1 0355 "41 .01 .oo .oo 13. • 1 1555 192 .c1 .co .c1 698 • 
1 0400 49 • 01 • oo .oo n . • 1 1600 193 .c1 .co .C1 667 • 
1 0405 50 .01 • oo .oo 13. 6 1 1605 194 .c1 .co .c1 638. 
1 0410 51 .01 .oo .oo 13. • 1 1610 195 .c1 .oo .c1 610 • 
1 0415 5Z .01 • oo .oo 13. • 1 1615 196 .c1 .co .c1 514 • 
1 0420 53 .01 .oo • 00 13. • 1 1620 197 .c1 .co .c1 560. 
1 0425 54 • 01 • oo .oo i3 • • 1 1625 198 .C1 .co .01 5 37 • 
1 0430 55 .o1 • oo • oo 14 • • 1 1630 199 .c1 .co .01 515 • 
1 0435 56 • 01 • 01 .oo 14 • * 1 1635 200 .c1 .co .01 495. 
1 0440 57 .01 .01 .oo 14. * 1 h40 201 .C1 .oo .c1 477. 
1 0445 ,. .01 .01 • oo 14 • * 1 1645 202 .c1 .co .01 459. 
1 0450 59 .01 .01 .oo 14. • 1 1650 20) .c1 .oo .c1 443 • 
1 0455 60 .01 • 01 • oo 14 • • 1 1655 2C4 • c 1 .co .c1 4 27 • 
1 0500 61 .01 • 01 .oo 14. • 1 1700 205 • c 1 .oo .01 413 • 
1 0505 62 .01 · • 01 .co 14. • 1 1705 2C6 .01 .oo .01 399 • 
1 0510 63 .01 • o1 .oo 15. • 1 1710 207 .c1 .oo .c1 386 • 
1 0515 64 .01 • 01 .oo 15. • 1 1715 2C8 .C1 .co .c1 374 • 
1 0520 65 .01 .01 • oo 15 • • 1 1720 209 .c1 .co .01 363. 
1 0525 66 .01 • o1 .oo 15. * 1 1725 ~10 .c1 .oo .c1 352. 
1 05:50 67 .01 .01 .oo 15. • 1 1730 211 .c1 .co .c1 342 • 
1 0535 68 .01 .01 .oo 15. • 1 1735 21Z .c1 .co .01 ]32 • 
1 0540 69 .01 .01 .oo 15. • 1 1140 213 .c1 .oo .c1 323. 
1 0545 70 .01 • 01 .oo 16. • 1 1745 214 .c1 .co • c1 315 • 
1 0550 71 .01 .01 .oo 16. • 1 1750 215 .c1 .co .c1 307 • 
1 0555 72 .01 • 01 .oo 16. • 1 1755 216 .c1 .co • c1 299 • 
1 0600 n .01 • 01 .oo 16. • 1 1800 217 .c1 .co .c1 292 • 
1 0605 74 .01 • 01 .oo 16. * 1 1805 218 .c1 .co .01 285. 
1 0610 75 .01 .01 .oo 16. • 1 1810 i!19 .c1 .co • C1 279 • 
1 0615 76 .01 • 01 .oo 16. • 1 1815 220 .C1 .oo .01 273 • '-

1 0620 77 .01 .01 .oo 17. • 1 1820 221 .c1 .co .01 267 • 
\0 1 0625 71 • o1 .01 • 00 17. * 1 1825 222 .C1 .co .c1 262. 

1 0630 79 .01 .01 .oo 17. * 1 1830 223 .c1 .oo .01 2 56. 
1 06]5 80 .01 .01 • oo 17 • • 1 1835 224 .C1 .co • c1 251 • 
1 0640 111 .01 .01 • oo 17 • * 1 11140 225 .C1 .co .c1 245. 

.... 1 0645 82 .01 .01 • 00 18. • 1 1845 226 .c1 .co .01 240 • 
1 0650 n .01 .01 .oo 18. • 1 1850 227 .c1 .co .c1 234 • 
1 0655 114 .01 • 01 .oo 18. • 1 11155 228 .C1 .co .01 229 • 

..... 1 0700 85 .01 .01 .oo 18. * 1 1900 229 .01 .co .oo 224. 
1 0705 86 .01 .01 .oo 19. * 1 1905 230 .c1 .co .cc 219. 
1 0710 117 .01 .01 .oo 19. • 1 1910 231 .C1 .oo .co 214 • 

..... 1 0715 1111 .01 .01 • oo 19 • • 1 1915 232 .C1 .co .co 209 • 
1 0720 89 .01 .01 .oo 20. • 1 1920 233 .C1 .co .co 204 • 
1 0725 90 .01 .01 • oo 20 • • 1 1925 234 .c1 .co .cc 200 • 

.... 1 uno 91 .01 .01 .oo 20. • 1 1930 235 .c1 .co .cc 195 • 
1 0735 92 .01 .01 • oo 21 • * 1 1935 236 .(1 .co • cc 191 • 
1 0740 93 .01 .01 .oo 21. * 1 1940 237 .c1 .co • cc 187 • 

.._ 1 0745 94 .01 .01 .oo 21. * 1 1945 238 .c1 .co • co 184 • 
1 0750 95 .01 .01 .oo 22. * 1 1950 239 .c1 • co .oc 180 • 
1 0755 96 .ot .01 .oo 22. • 1 1955 240 .c1 .co • co 177 • 
1 0800 97 .01 .01 .oo 22. • 1 2000 241 • c1 .co .co 174 • 
1 01105 91 .01 .01 .oo 23. • 1 2005 242 .C1 .co • cc 171 • 
1 0110 99 .01 .01 .oo 23. * 1 2010 243 .c1 • co .cc 168 • 
1 0115 100 .01 .01 .oo 24. • 1 2015 244 .c1 .co .cc 166. 
1 0120 101 .01 .01 .oo 24. * 1 2020 245 .01 .co .co 163. 
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OA MON HRMN ORO RAIN LOSS EXCESS COMP Q * OA MON HRMN ORO RUH LOSS EXCESS COMP Q 1 08Z5 102 .01 .01 .oo l4. • 1 zozs 246 .C1 .co .cc 161 • 1 OSlO 1 Ol • 01 .01 .oo 2S, • 1 2030 247 .cc .co .cc 159. 1 OU5 104 .01 • o1 .oo 25. * 1 2035 248 .co .co .oo 157. 1 0840 1 OS .01 .01 .oo 25. * 1 2040 249 .co .oo .oo 1 55. 1 0845 106 .01 .01 .oo 26. * 1 2045 250 .co .co .oo lB. 1 0850 107 .ot ,01 .oo lto. * 1 2050 251 .cc .co .co 151. 1 0855 108 .01 .ot .oo & , • * 1 2055 252 .co .oo .oo 149. 1 0900 109 .01 • 01 .oo 27. • 1 2100 253 .C(j .co .oc 14 7 • t 0905 110 • ot .01 .oo 28. • 1 2105 254 .cc .oo .cc 11.5 • t 09t0 111 .01 • 01 .oo 28. * 1 2110 255 .co .co .cc 144. t 091 s 112 .01 .01 .oo 21. • 1 2115 256 .co .co .co h2 • 1 0920 ttl • Ol .01 .oo 29. * 1 2120 257 .cc .oo .cc 141. 1 0925 114 .01 .01 .oo :so. • 1 2125 251 .oo .co .oo 139. 1 0930 115 .oz .ot .oo :so. • 1 2130 259 .co .co .co 131. 1 0935 116 .ol .01 .oo 31. • 1 2135 260 .co .oo .cc 136 • 1 0940 117 .oz • 01 .oo 32. • 1 2140 261 .cc .oo .cc 135. 1 0945 118 .oz ·01 .oo 32. • 1 2145 262 .oo .oo .oc 134. 1 0950 119 .02 • 01 .oo n . • 1 2150 263 .co .oo .co 132. 1 0955 120 .oz .01 .oo 34. * 1 2155 264 .co .co .co 131. 1 1000 121 .02 .02 .oo 36. • 1 2200 265 .cc .co .co 130. 1 1005 122 • 02 .02 .oo 37. • 1 2205 266 .oo .co .co 129. 1 1010 12] .02 o02 .oo 39. * 1 2210 267 .cc .co .cc 127. 1 1015 124 .02 .oz .oo 40. • 1 2215 268 .oc .oo .co 126. 1 1020 125 • 02 .02 .01 42. • 1 2220 269 .cc .oo .oc 125. 1 1025 126 • 02 .02 .01 45. * 1 2225 270 .oc .co .oo 124. 1 11]30 127 ,0] .02 .01 47. * 1 2210 271 .co .co .oo 123. 1 1035 121 .OJ .02 .01 so. * 1 2235 272 .oo .co .oo 1 2 2. 1 1040 129 .Ol .02 • 01 53 • * 1 2240 273 .cc .oo .cc 121. .,_) 1 1045 130 .os .oz .01 56. * 1 2245 274 .co .co .co 120. 1 1050 111 .03 .02 .01 60. * 1 2250 275 .cc .oo .cc 119. ~ 1 1055 132 .04 .03 .01 65. * 1 2255 276 .co .oo .oo 11 I. 0 1 1100 1ll .04 .02 .01 70. * 1 2300 277 .cc .co .DO 117. 1 1105 134 .04 .o:s .01 75. * 1 2105 271 .co .co .cc 116. 1 1110 135 .04 .03 .01 112. * 1 2110 279 .cc .co .oo 115. _, 1 1115 136 .04 .03 .02 119. * 1 2315 2110 .co .oo .co 115. 1 1120 137 .05 .03 .02 96, * 1 23l0 281 ,(j(j .oo .oo 114. 1 1125 131 .0) .Ol • 02 105. * 1 2325 282 .cc .oo .cc 113 • 1 1UO 139 .to .06 .04 115. * 1 2330 283 .cc .oo .oc 112. 1 1135 140 .11 .06 • 05 127. * 1 2335 284 .cc .oo .co 111 • 1 1140 141 .u .07 .06 14t. * 1 2340 285 .co .co .co 110. t 1145 142 .19 .to • to 151. * 1 2345 286 .cc .co .co 110 • 1 1150 143 .24 .11 .1] 180. * 1 2350 287 .oc .co .oo 109. 1 t155 144 • 51 .zo .31 210. * 1 2355 2811 .cc .co .oo 1011. 
* ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TOTAL RAINfALL • 6,Q7, TOTAL LOSS • 2.S3, TOTAL EXCESS • 3.5] 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6•HR 24-HR 72•HR 23.92-HR + CCFS) (HR) 

CCfS) 
+ 2566. 13.58 1157. 345. 345. 345. 

(INCHES) Z.'106 3.451 3.451 3.451 
UC:-FT) 574. 681. 681. 681. 

CUMULATIVE AREA • 1.70 St Ml 
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.... 181t1t 

..... 

19 u 

21 PH 

22 LS 

-.J 23 UD 

.... 

•••••••••••••• • • • 
G1 * GULLEY BASIN 

• • •••••••••••••• 
100 YR. - 24 HR. !VENT 

SUBBASIN RUNOFf DATA 

SUBBASIN CHARACTERISTICS 
T&RlA ].60 SUBBASIN AREA 

PRECIPITATION DATA 

DEPTHS FOR O•PERCENT HYPOTHETICAL STORM 
••••• HYDR0•35 ...... .•............. TP-40 ••••••••••••••• 5•MIN 15•111N 60•MlN Z-HR ]•HR 6•HR 12•HR 24-HR 

.91 1.79 lo15 3.68 4.07 4.70 5o40 6.10 

STORM AREA • l.60 

SCS LOSS Uti! 
STRTL .70 INITIAL ABSTRACTION 

CRVNBR 74.00 CURVE NUMBER 
RUMP 4.50 P!RCfNT liiPERVIOUS AREA 

SCS OIMtNSIONllSS UNITGRAPH 
TLIG .90 LAG 

••• 
Utll T HYDROGRAPH 

56 END•OF•PERIOD ORDINATES 49. 155. Z9l. 470. 698. 976. 1276. 1841. 1835. 1772. 1667. 1 H7. 1411. 1246. 655. 566. 493. 433. ]75. ]26. 277. 
1511. 136. 118. 100. a a. 76. 66. 37. lZ. 27. 24. 21. 19. 11. 
'· 1. 6. 4. 2. 1 • 

••••••••••• TP•49 ••••••••••• 
2•DAY 4•DAY 7-DAY 10•DAY 

.oo .oo .oo .co 

1530. 1110. 1811. 
1050. 884. 159. 

243. 210. 182. 
57. so. 4]. 
1 5. n. 11. 

I 

L. 
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HYOROuR&PH AT STATION G1 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 
0& HOM HRKN ORO RAIN LOSS EXCESS co~· o • OA HON HRHN ORO RAih LOSS EXCESS COHP C 

• 
1 0000 1 • oa .oo .oo o. • 1 1200 145 .e9 .29 .60 502. 
1 0'105 2 • 01) .oo .oo a. • 1 1205 146 .~5 .C9 .u 694 • 
1 0010 3 • O.J .Oil .oo a. • 1 1210 147 • 21 .C5 .16 942 • 
1 0'115 4 .oo • oo .oo o. • 1 1215 14! .14 .C3 .11 1247 • 
1 0020 5 .oo • oo .oo o. • 1 1220 149 .12 .03 .c ~ 1o10. 
1 0025 (I • oo .oo .oo o. • 1 1225 150 .1C .C2 .c e 2018 • 
1 0030 7 .ou .oo .oo o. • 1 1230 1 51 • c 6 .c1 .cs 24 35 • 
1 01)35 a • Oil .oo .oo 1. • 1 1235 152 .05 .C1 .C4 2812. 
1 0040 9 .oo .oo • oo '· • 1 1240 153 .C5 .at .C4 3114. 
1 0045 10 .0(1 .oo .oo '· • 1 1245 154 .C4 .c1 .C3 3327 • 
1 0050 11 • ou .Oil .oo 2. • 1 1250 155 .Clo .01 • G3 3453 • 

1 0055 12 • oo .oo .oo 2. • 1 1255 156 • c 4 .C1 .C! 3501. 
1 0100 1l • oo .oo .oo 2. • 1 1300 157 .c 4 .01 .c 3 3472 • 
1 0105 , .. • oa .oo .oo 3. • 1 13J5 158 • c 4 .ct .c~ 3376 • 
1 0110 15 .O.J • oo .oo J. • 1 1310 159 .(J .at .C3 3234. 

1 ot 15 1& • oa .oo .oo 3. • 1 1315 HO • c 3 .C1 .C3 3052. 
1 OtzO 17 .oo .ou .oo 3. • 1 1320 161 .Cl .C1 .C2 2832. 
1 1.1125 11 .0(1 • oo .oo 4. • 1 1H5 162 .CJ .C1 .C2 2589 • 
1 0130 19 • oo .oo .oo 4. • 1 1330 163 .C2 .co .C2 2358 • 
1 0135 20 • ou .Oil .oo 4. • 1 1335 164 .Ci .co .02 2152 • 
1 0140 21 .oo .oo • 00 "· • 1 1 Jt.O 165 .C2 .oo .C2 1969. 
1 0145 22 • 01) .oo • 00 4. • 1 1345 166 .c 2 .co .C2 1804 • 
1 0150 23 .oo .oo .oo "· • 1 1350 167 • c 2 .oo • c 2 1b 59 • 
1 0155 24 • oo .oo .oo 4. • 1 1355 168 .cz .co .c 2 1529. 

~ 1 0200 25 .oo .oo .oo 5. • 1 1400 169 .c 2 .co .C2 1410. 
w 1 0205 26 .oo .oo .oo 5. • 1 1405 170 .C2 .co .Ct 1 301 • 

1 0210 27 • Oil .oo .oo 5. • 1 1410 171 .c 2 .co .C1 1200 • 
1 0215 21 • ou .oo .oo 5. • 1 1415 172 • c 2 .co .01 1111 • 
1 0220 29 .oo .oa .oo 5. • 1 1420 173 .(2 .oo .01 10 30 • 
1 0225 30 • 01) .oo .oo 5. • 1 1425 174 .C2 .oo .C1 956 • 
1 0230 31 .01) .oo .oo s. * 1 1430 175 .C2 .co • C1 1189 • 
1 0235 3Z .oo .oo .oo 5. * 1 1435 176 .C2 .co .C1 1128. 
1 0240 3J .oo .oo .oo 5. • 1 1440 177 .C1 .co .Ct 773. 
1 0245 34 • ou .oo .oo 5. • 1 1445 178 .(1 .co .ct 7 23 • 
1 0250 35 .ou .ou .oo 5. * 1 1450 179 .C1 • co .C1 6 79 • 
1 0255 36 .ou .oo .oo 5. • 1 1455 180 • ( 1 .co .ct 6 39 • 
1 0300 37 .01) .oo .oo s. • 1 1500 1 81 .ct .co .C1 601t • 
1 0305 311 • ou .oo .oo 5. • 1 1505 te2 .ct .co .C1 572 • 
1 0310 39 .O.J .OJ • oo 5. • 1 1510 183 .C1 .oo .C1 543 • 
1 0315 40 • oo .oo .oo o • * 1 1515 184 • c 1 .co .ct 516. 
1 0320 41 • 01) .oo .oo 6 • • 1 15l0 185 • c 1 .oo .ct 492. 
1 0325 42 • oo .oo .oo 6. • 1 1525 1!6 .ct .co .ct 470. 
1 0330 4J .01 .oo .oo 6. • 1 1530 1!7 .C1 .co • 01 449 • 
1 0335 44 .01 .(II) .oo o • * 1 1535 188 • c 1 .oo .C1 4 31. 
1 0340 45 • 01 .oo .oo 6. • 1 1540 189 .c1 .oo .C1 41ft. 
1 0345 46 .01 .oo .oo bo • 1 1545 190 .c1 .co .ct 398 • 
1 0350 47 .01 .oo .oo b. * 1 1550 191 .c1 .co .C1 384. 
1 ll3S5 48 • 01 .oo .oo 6. • 1 1555 192 • ( 1 .co .ct 370 • 

1 0400 49 .01 .01 .oo 6. • 1 1600 193 • c 1 .co .C1 358. 
1 0405 ~() .01 .01 .oo o • • 1 16(15 194 .C1 .co .ct 346 • 
1 0410 51 .01 .01 • oo 6. • 1 1610 195 .C1 .co .C1 331t • 
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DA MON HRMN ORO RUN LOSS EXCESS C'JMP Q * DA MON HRMN ORO RAJ II LOSS EXCESS COI!P Q .... 1 0415 52 .ot .ot .oo 6. • 1 1615 196 .ct .oo .ct 324 • 1 04ZO 53 .ot .01 .oo 6. * 1 1620 197 .ct .oo .ot 313. 1 0425 54 .01 .01 .oo 6. * 1 1625 198 .c 1 .oo .ot 304. 1 0430 55 .01 .01 .oo 6. * 1 1630 199 .01 .co .01 295. 1 0435 56 .01 .01 .oo 6. * 1 1635 i!Oil .c1 .oo .c1 2116 • 1 0440 57 .01 .ot • oo 6. * 1 1640 i!01 .c1 .co .o 1 Z79. 1 0445 58 .01 .01 .oo 6. * 1 1645 202 .c1 .co .c1 zn. 1 0450 59 .01 .01 .oo 6. * 1 1650 203 .c1 .co .ct 267 • 1 0455 60 .01 • 01 .oo 6. * 1 1655 204 .c1 .co .01 261. 1 0500 61 .01 .ot .oo 1. * 1 1700 Z05 .C1 .co .c1 2 56. 1 0505 62 .01 .01 .oo 1. • 1 1105 206 .c1 .co .c1 Z51 • 1 0510 6] .01 .01 .oo 1. • 1 1710 Z07 .c1 .co .c1 l4 7 • 1 0515 64 .01 .01 .oo 1. • 1 1715 zoe .(1 .co .c1 243. 1 oszo 65 .01 .01 .oo 1. • 1 1720 Z09 .c1 .co .c1 2 38 • 1 0525 66 .01 .01 .oo 7. • 1 1725 210 .c1 .co .ot 234. 1 0530 67 .01 .01 .oo 1. • 1 1730 211 .C1 .co .c1 2 31 • 1 0535 61 .01 .01 .oo 7. • 1 1735 212 .c1 .oo .c1 227 • 1 0540 69 .01 • 01 .oo 1. • 1 1740 213 .ct .oo .c1 224 • 1 0545 10 .01 .ot .oo 7. • t 1145 214 .ct .oo .c1 220. 1 0550 71 .01 .ot .oo 1. • 1 1750 215 .c1 .co .C1 217 • 1 0555 n .01 .01 .oo 1. • 1 1755 210 .ct .oo .c1 214. 1 0600 1J .01 .01 .oo 1. • 1 1800 217 .c1 .co .c1 211 • t 0605 74 .ot .01 .oo 1. • 1 11105 218 .01 .co .c1 208. 1 0610 75 .01 .at .oo 1. • 1 1810 219 .01 .co .ct 205 • -.J 1 0615 76 .ot .ot .oo a. • 1 1815 220 .ct .oo .ct 202 • 1 0620 17 .01 .ot .oo 8. • 1 11120 221 .C1 .co .C1 199 • 1 0625 78 .01 .ot .oo a. • 1 1l'25 2l2 .01 .oo .c1 195. -..) 1 0630 79 .01 • 01 .oo a. • 1 1830 223 .01 .oo • c1 192 • ..... 1 fJ6l5 80 .01 .01 .oo a. • 1 1835 224 .ct .co .01 1 sa. ~ t 0640 81 .01 .01 .oo a. • 1 1840 225 .ct .co .c1 185 • ..., 1 0645 82 .ot .ot .oo a. * 1 11145 226 .01 .oo .C1 1111. 1 0650 83 .01 .01 .oo 9. • 1 1850 227 .c 1 .co • 01 178 • 1 0655 84 .01 .01 .oo 9. • 1 1855 228 .c1 .oo • oc 114 • ..... 1 0700 u .ot • 01 .oo 9. • 1 1900 229 .ot .co • oc 171 • 1 0705 86 .• 01 .01 .oo 9. • 1 1905 230 .C1 .oo .co 16 7. 1 0710 87 .01 .01 .oo 9. * 1 1910 231 .c1 .co .cc 164. 1 0715 liS • 01 .01 .oo 9. • 1 1915 23Z .c1 .co .co 161 • 1 0720 89 .01 .01 .oo 10. • 1 1920 233 .01 .oo .co 159 • 1 0725 90 • 01 .ot .oo 10. • 1 1925 234 .c1 .co .cc 156 • 1 0730 91 .01 .01 .oo 10. • 1 1930 235 .c1 .co .co 154 • 1 0735 92 .01 .01 .oo 10. • 1 1935 Z36 .c1 .oo .cc 151. 1 0740 93 .01 .01 .oo 10. • 1 1940 237 .c1 .co .cc 149 • 1 0745 94 .01 .01 .oo 10. • 1 1945 238 .c1 .oo .co 147. 1 0750 95 .01 .01 .oo 11. • 1 1950 239 .C1 .co .cc 146 • 1 0755 96 .01 .01 .oo 11. • 1 1955 240 .c1 .co .co 144 • 1 0800 97 .01 • 01 .oo 11 • * 1 2000 241 .c1 .oo .co 142. ·1 0805 98 .01 .01 .oo 11. • 1 zoos 242 .C1 .co .co 140 • 1 0810 99 .01 .01 • oo 11 • • 1 2010 243 .C1 .oo • co 139 • -' 1 0815 100 .• 01 .01 .oo 11 • • 1 2015 244 • c 1 .co .cc 137 • 1 01120 101 .01 .01 .oo 11. • 1 2020 245 .C1 .co .cc 136. 1 01125 toz .ot .ot .oo 12. • 1 2025 246 .C1 .oo .co 134. 1 0113!1 103 . • 01 .ot .oo 12 • • 1 2030 247 .co .co .co 133 • 1 1)8]5 104 .01 .01 .oo 12. * 1 2035 248 .co .co .cc 132. 1 0840 105 • 01 .01 • oo 12 • • 1 2040 249 .co .co .co 130 • 1 0845 106 • 01 .01 .oo 12. • 1 2045 250 .cc .co .co 1 29 • 1 0850 107 .01 .01 .oo 13. • 1 2050 251 .oc .oo .oo 128. 



t ___ ::::r -- -- -- -- -- -- --. ·---. 
• • P•ge 15 

DA NON HIIMN OliO II UN lOSS EXCESS COIIIP Q • Dl NON HRNN ORO RUN LOSS EXCESS COMP Q 

1 08S5 108 • 01 .01 .oo 13 • • 1 20S5 252 .cc .co .cc 127 • 
1 0900 11)9 .01 .01 • oo 13. • 1 2100 25] .co .oo .co 126 • 
1 0905 110 .01 .01 • oo 13. • 1 2105 254 .co .co .co 125. 
1 0910 111 .01 .01 .oo 14. • 1 2110 255 .cc .co .oc 124 • 

1 (1915 11Z .01 • 01 .oo 14 • • 1 2115 256 .co .co .co 122. 
1 0920 113 .02 .01 .oo 14. • 1 21ZO 257 .co .co • co 121 • 
1 0925 114 .oz .01 .co Do • 1 2125 258 .cc .co .co 120 • 
1 0930 115 .oz .01 .oo 15. • 1 2130 259 .cc .co .co 119. 
1 0935 116 .02 .01 .oo 16. • 1 2135 260 .co .co .co 118. 
1 0940 117 .oz .01 .oo 17. • 1 2140 261 .cc .co .oc 118. 
1 0945 118 .oz .02 0 00 19. • 1 2145 Z62 .co .oo .co 117. 
1 0950 119 .02 .02 .oo 20. • 1 2150 263 .cc .co • co 116 • 
1 0955 120 .02 .02 • oo 22. • 1 2155 264 .cc .co .oo 1u • 
1 1000 121 .02 .02 • oo 24. • 1 2200 265 .cc .co .oc 114. 
1 1005 12l .oz .02 • oo 27. • 1 221)5 266 .co .oo .cc 113. 
1 1010 123 .02 .02 • oo 29. • 1 2210 267 .co .co .co 112. 
1 1015 124 .oz .02 • oo 32. • 1 2215 268 .cc • co .co 111 • 
1 1020 125 .02 .02 0 00 36. • 1 2220 Z69 .cc .co .co 111. 
1 1025 126 .oz .oz .oo 40. • 1 2225 270 .co .oo .oc 110. 
1 1030 127 .03 .oz • 01 44. • 1 2230 2 71 .cc .co .cc 109. 
1 1035 128 .o:s .02 • 01 49 • • 1 2235 272 .co .co • co 108 • 
1 1040 129 .o:s .02 .01 54. • 1 224C 273 .co .co .cc 107. 
1 1045 no .os .03 • 01 60. • 1 2245 274 .co .co .oc 107. 
1 1050 131 .o:s .03 • 01 67. • 1 2250 275 .co .co .cc 106. 
1 1'l55 1'32 .04 .03 • 01 75. • 1 2255 216 .cc .oo .oc 1 OS. 
1 1100 133 .04 .03 .01 84o • 1 2300 277 .cc .co .co 104 • 
1 1105 134 .04 .03 • 01 94 • • 1 2 305 278 .cc .oo .oo 104. 
1 1110 1'35 .04 .o:s .01 105. • 1 2310 279 .cc .co .co 103. 
1 1115 136 .04 .03 .01 117 0 • 1 2315 zeo .oo • co .co 1 oz • 
1 1120 137 .os .03 .02 131. • 1 2320 281 0 c c .co .cc 1C2. 

...... 1 1125 138 .05 .04 .02 146. • 1 23Z5 28Z .co .co .oc 101 • 
U1 1 1130 139 .10 .• 06 .04 164. • 1 Z3JO ZS3 .cc • co .co 100 • 

1 1135 140 .• 11 .07 .04 185. • 1 2335 284 .cc .oo • oc 1 oo • 
1 1140 141 .13 .07 0 06 Z12. • 1 2340 Z85 .cc .co • oo 99 • 
1 1145 142 .19 .• 1 0 .09 248. • 1 2345 2!6 .co .oo • cc 911 • 
1 1150 143 .24 .1Z • 13 297 • * 1 Z350 2117 .co • oo .cc 98 • 
1 11S5 144 • 51 .21 .29 373 • * 1 2355 2118 .oo .co • oo 97 • 

• 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

••••••••••••• 

TOTAL RAINfAll • 6.07, TOTAL LOSS • 2o70, TOTAL EXCESS • 3.37 

PEAK flOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HA 72-HR 23.92-HR 

+ CCFS) (HII) 
(CfS) 

+ 3501. 12.92 1105. 323. 323. 323. 
CINCHES) 2.854 3. 321 3.321 3. 321 

UC-fT) 5411. 638. 6311. 6311. 

CUMULATIVE AREA • 3.60 SO Ml 
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27 Nt 

·············· . 
'l .............. 

OUTPUT CGNTICR. 1,.., 
IPLOT 
QSCU 

USIN GUTUT 

UIUILIS 
4 "INT CGMTIGL 
Z 'LOT CONTIOL 

Q, NYOIGGU'H 'LOT SClLI 
COIIIIIII "'DIGGU,HS O' SUIUINS 

HfDIDGII'II COIIIIIIAflGII 

LT 

ICGII' Z• IIUIIIU OP IIYDIGGUPHS TO COIIIIIII 

o. 
OAHIIIIN 'II 

11000 U1.0, 
1100S 1ll,O 
11010 us.o 
11015 1U,Q 
110l0 us.o 
110ZS 1U,O 
110!0 U7,o 
110JS UI,O 
11040 u•.o 
11045 110.0 
110!0 u1.o. 
110B 1U,o 
11100 1 IS. o 

:: 11105 1 H, 0 
11110 1!5. 0 

" .:!> 11115 1!6. 0 
V' 3 111l0 1!1. 0 
<;: o. 111ZS 1!1. 0 
~ p 111l0 1!9, 0 
•v ) 111JS 140, o 
.. 11140 h1, • 0 
- 1\ 11145 HZ, 0 

1000. 

I> k 111!0 ,.,, 0 
~ lb1115S H4, 0 
tl 11200 h!. 0 
~ 112u5 1U. 

~ 11210 h7, 
1U15 HI, 

"fl '\ 112ZO h9, 
, 11225 150, 

~' ::m :~~: e ""<. 1124~ 151. 
\\ 1HH 154, 

11HO 151. 

.... I !!~~g !~;: 
- 11!05 151. 
t _'\ 11!10 159, 
'- 3: 11!15 16~. 
-.a • IIHO 161, 

11 !25 162. 
.... 11!!0 16!. 

!\ '\ 11335 1H, 
\' ~ 11340 165. 
:r- 11!45 166. 
1,\ "''11!50 167. 
• (I 11!55 161. 
~ 1H00 1e9, 
l 11405 170. 
... 11410 171. 
"' , 11415 172. 
- 114l0 11!. 

-,11425 174. 
'\ 114!0 175. 1'1 11435 116. 

-...: ..... 11440 177. 
~ 1111445 111. 
x a 1141o 1 1•. 
~ ' 11415 110. 

" 11500 111. 
(\ 11505 liZ. 

11510 11!. 
)'- 11515 114. 

"' ..... 11520 115. 
' i\' 1 15ZS 116, 
II. " 115!0 187, 
~ ~ 1 15!5 111. 

~ .... ~~;~~ ~:~: 
--tl 1 11550 191, 
"'\ 11555 192. 
" 11600 19!. 

...:. 11605. 194. 
.'II 11610 195. > 11615 196. 

11620 197. 
11625 191. 
116!0 199. 
11635 zco. 
1 16•0 201. 
11645 202. 
11610 201. 
116B lC4, 
11700 205. 
11'05 ZC6, 
11710 207. 
11715 zoa. 
117l0 2C9, 
11125 210. 
117!0 211. 
11135 2U. 
11140 21!. 
11145 l14. 
11710 215. 
11755 216. 
11~00 217. 
11!05 211. 
11!10 Z19, 
11115 220. 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
• 0 
.o. 
.o 
0 
0 

o. 
o. 
o. 

0 • 
0 
0 
0 

0 
0 
0 

IDI OUYPLOM 

0 

ZOQO, JOOO. 

0 
0 
0 

0 
o. 

0 

0 
0 

0 

4000. 

.o •• 

0 
.o. 
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o. 

.o 
o. 

STITIOII GZ 

sooc. 

0 

.o 

.o 
o. 

0 

.o. 

6000. 

0 
0 

0 
0 

o. o. a. a. a. a. 



I . 

PEAK 
OPERATION STATION FLOW 

+ 

HYOROGRAPH AT 
+ 01 2566. 
) HYOROGRAPH AT 
+ G1 3501. 

2 COMBINED AT 
+ G2 5552. 

*** NORMAL END Of HEC-1 *** 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PEA SECOND 

TIME IN HOURS, AREA IN SQUARE HILES 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEAK 

6•HOUR 24•HOUR 72•HOUR 

13.58 1157. 345. 345. 

12.92 1105. 323. 323. 

13.08 2258. 667. 667. 

I . 

BAS IN 
AREA 

3.70 

'3.60 

7.30 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 



Tl 
Jl 
J3 

0 
St, 
XT 
GR 
N 
xe 
r 

"' J xs 
GT 
N ., XS 

" GT 
N .. xs ~ 
GT 
N 

1 xs 
GT 
N 

~ XS • GR 
GF\ 
N 
SA 
xs 
GR 
GR 
N 
SA 
xs 
GR 
GR 
N 
SA 
Px 
PX 
Px 
PX 
PX 
PX 
PX 
PX 
EX 
ER 

UNNAMED ARROYO <MELROSE BOME<ING RANGE> 
0 • 0~ •• ll..J •• (,,)2 • 1 ·'-' 
:3 23 2~ ~ 1~ 17 ~ 28 27 29 :30 14 1~ 1:3 

~~~0 
.002 

4 1c;o4(> •••• 009 
0,101.6 ~0,101.1 262,97.9 2~6,9~.2 :3:34,97.8 ~03,98.3 743,97.~ 
.022 

8 :3:300 • • • .009 
-12.8 
.022 

7 2960 • • • .009 
-9.6 
.022 

6 2620 • • • .009 
-6.4 
."':2 

~ 2~d0 • • • .009 
-S.2 
.022 

4 1 <;40 

.022 
:3 1600 

0,10~.4 2:30,102.1 SS0,101.1 ~~.9<;..7 E>72,9i.~ 723,98.4 821,101.1 
97~.102.4 1084,102.3 2000,102.6 
.022, .024 
1000 

2 1090 
0,106.4 &7,10~.7 2~7,104.1 387,102.0 482,98.9 ~~2.99.8 &90,104.0 
80:3,103.9 1009,10:3.4 2000,104.2 
.022, .024 
700 

1 48~ 

1 
e 
3 
4 
5 

' 7 
e 

0,110.6 243,109.2 448,106.9 536,10~.1 613,99.9 &73,101.8 864,107.3 
1036,107.0 1252,10~.7 1482,104.8 2000,106.2 
.022, .024 
865 



\ 

WSPRO 
V0601BB 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

••• RUN DATE & TIME: 01-29-93 13:03 

T1 UNNAMED ARROYO CMELROSE BOMBING RANGE> 
J1 o.o5 •• 1o •• o2.l.O 

Jl RECORD PARAMETERS: 
DELTAY • 0.05 YTOL • 0.10 OTOL • 0.02 FNTEST • 1 .00 IHFNOJ • -1 

J3 3 23 26 6 16 17 5 28 27 29 30 14 15 13 • 

0 5550 
••• Q-DATA FOR SEC-ID. ISEQ • 1 

SK .002 

20 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 

HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO <MELROSE BOMBING RANG£> 
••• RUN OAT£ & TIM£: 01-29-93 13:03 

•u START PROCESSING CROSS SECTION - '"4 " 

XT 4 1940 • • * .009 
+++014 WARNING: EXCESS DATA ITEMS IGNORED. 

GR 0,101.6 50.101.1 262,97.9 296,95.2 334.97.8 503.96.3 743.97.6 

N .022 

*** FINISH PROCESSING CROSS SECTION - '"4 
•u TEMPLATE CROSS SECTION "4 " SAVED INTERNALLY. 

21 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO (MELROSE BOMBING RANGE) 
••• RUN DATE & TIME: 01-29-93 13:03 

••• START PROCESSING CROSS SECTION - "8 .. 
xs a 33oo • • • .oo9 
GT -12.8 
N .022 

••• FINISH PROCESSING CROSS SECTION - "8 " 
••• CROSS SECTION •a .. WRITTEN TO DISK, RECORD NO. • 1 

DATA SUMMARY FOR SECID ua " AT SRD • 3300. ERR-CODE • 0 

X-Y 

x-

SKEW 
o.o 

IHFNO 
o. 

COORDINATE PAIRS 
X y 

o.o 8a.ao 
334.0 es.oo 

\X-MIN POINTS: 
• ..<MIN y 

o.o 88.ao 

ROUGHNESS COEFFICIENTS 
0.022 

VSLOPE 
0.0090 

(NGP • 
X 

so.o 
503.0 

X 
296.0 

CNSA • 

7) : 
y 

ea.30 
as.so 

YHIN 
82.40 

1) l 

EK 
o.so 

X 
262.0 
743.0 

XHAX 
743.0 

22 

CK 
o.oo 

y 
as .10 
84.aO 

y 
84.80 

X y 
296.0 82.40 

X YHAX 
o.o 88.80 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO <MELROSE BOMBING RANG£> 
~~~ RUN DATE & TIME: 01-29-93 13:03 

~~- START PROCESSING CROSS SECTION - •7 
xs 7 2960 * * * .009 
GT -9.6 
N .022 

*** FINISH PROCESSING CROSS SECTION - •7 " 
Ull< CROSS SECTION "7 • WRITTEN TO DISK. RECORD NO. = 2 

DATA SUMMARY FOR S£CIO •7 " AT SRO • 2960. ERR-COO£ • 0 

X-Y 

x-

SKEW 
o.o 

IHFNO 
o. 

COORDINATE PAIRS 
X y 

o.o 92.00 
334.0 88.20 

.AX-MIN POINTS: 
XHIN y 
o.o 92.00 

ROUGHNESS COEFFICIENTS 
0.022 

VSLOP£ 
0.0090 

CNGP • 
X 

so.o 
503.0 

X 
296.0 

CNSA • 

7) t 
y 

91.50 
88.70 

YMIN 
85.60 

1 ) J 

EK 
0.50 

X 
262.0 
743.0 

XHAX 
743.0 

23 

CK 
o.oo 

y 
88.30 
88.oo 

y 
88.oo 

X y 
296.0 85.60 

X YHAX 
o.o 92.00 



WSPRO 
V0601BB 

FEDERAL HIGHWAY ADMINISTRATION - u. S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO CMELROSE BOMBING RANGE> 

*** STA;<T 
xs 6 
GT 
N 

*** RUN DATE & TIME: 01-29-93 13:03 

PROCESSING CROSS SECTION 
2620 * * * .009 
-6.4 
.022 

*** FINISH PROCESSING CROSS SECTION - "6 " 
*** CROSS SECTION "6 " WRITTEN TO DISK, RECORD NO. • 3 

DATA SUMMARY FOR SECID "6 " AT SRD • 2620. ERR-CODE • 0 

X-Y 

x-·· 

SKEW 
o.o 

IHFNO 
o. 

COORDINATE PAIRS 
X y 

o.o 95.20 
334.0 91.40 

\X-MIN POINTS: 
. .HIN y 
o.o 95.20 

ROUGHNESS COEFFICIENTS 
0.022 

VSLOPE 
0.0090 

CNGP • 
X 

so.o 
503.0 

X 
296.0 

CNSA • 

7) : 
y 

94.70 
91.90 

YMIN 
ee.eo 

1} : 

EK 
o.so 

X 
262.0 
743.0 

XMAX 
743.0 

24 

CK 
o.oo 

y 
91.50 
91.20 

y 
91.20 

X y 
296.0 ee.eo 

X YMAX 
o.o 95.20 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO <MELROSE BOMBING RANG£) 
*** RUN DATE & TIME: 01-29-93 13&03 

*** START PROCESSING CROSS SECTION - "5 
xs 5 2280 * • • .009 
GT · -3.2 
N .022 

*** FINISH PROCESSING CROSS SECTION - "5 " 
*** CROSS SECTION "5 " WRITTEN TO DISK, RECORD NO. = 4 

DATA SUMMARY FOR SECID "5 N AT SRD • 2280. ERR-COD£ • 

SKEW IHFNO VSLOPE EK CK 
o.o o. 0.0090 0.50 o.oo 

X-Y COORDINATE PAIRS CNGP • 7) : 
X y X y X y X 

o.o 98.40 so.o 97.90 262.0 94.70 296.0 
334.0 94.60 503.0 95.10 743.0 94.40 

X- AX-MIN POINTS: 
.<MIN y X YMIN XMAX y X 
o.o 98.40 296.0 92.00 743.0 94.40 o.o 

ROUGHNESS COEFFICIENTS CNSA • 1>: 
0.022 

25 

0 

y 
92.00 

YMAX 
98.40 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO CMELROSE BOMBING RANGE> 
*** RUN DATE & TIME: 01-29-93 13:03 

••• START PROCESSING CROSS SECTION - "4 
xs 4 1940 
GT 
N .02.2 

*** FINISH PROCESSING CROSS SECTION - "4 
•** CROSS SECTION "4 " WRITTEN TO DISK, RECORD NO. • 5 

DATA SUMMARY FOR SECID "4 " AT SRD • 1940. ERR-CODE • 0 

SKEW IHFNO VSLOPE EK CK 
o.o o. 0.0090 0.50 o.oo 

X-Y COORDINATE PAIRS CNGP • 7> : 
X y X y X y X y 

o.o 101.60 50.0 101.10 262.0 97.90 296.0 95.20 
334.0 97.80 503.0 98.30 743.0 97.60 

X-Y \X-MIN POINTS: 
.JIIN y X YMIN XMAX y X YMAX o.o 101.60 296.0 95.20 743.0 97.60 o.o 101.60 

ROUGHNESS COEFFICIENTS CNSA • 1>: 
0.022. 

26 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U, S. GEOLOGICAL SURVEY 

MODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO CMELROSE BOMBING RANGE> 

'~~'~~* RUN DATE & TIME: 01-29-93 13:03 

PROCESSING CROSS SECTION - "3 

1600 

.. 
'it'il'it START 

xs 3 
GR 0.105.4 230.102.1 380.101.1 556.99,7 

975.102.4 1084.102.3 2000.102.6 
672.99.5 723.98.4 821.101.1 

GR 
N .022 •• 024 
SA 1000 

*** FINISH PROCESSING CROSS SECTION - "3 " 

**'~~ CROSS SECTION "3 " WRITTEN TO DISK. RECORD NO. = 6 

DATA SUMMARY FOR SECID "3 " AT SRD c 

X-Y 

SKEW 
o.o 

IHFNO 
o. 

COORDINATE PAIRS 
X y 

o.o 105.40 
"2.0 99.50 

.. _ .... 4.0 102.30 

X-Y MAX-MIN POINTS: 
XHIN y 
o.o 105.40 

VSLOPE 
0.0090 

CNGP • 
X 

230,0 
723.0 

2000.0 

X 
723.0 

10) : 
y 

102.10 
98.40 

102.60 

YMIN 
98.40 

SUBhREA BREAKPOINTS CNSA • 2>: 
1000. 

ROUGHNESS COEFFICIENTS CNSA • 2>a 
0.022 0.024 

?7 

EK 
0.50 

X 
380.0 
821.0 

XHAX 
2000.0 

1600. ERR-CODE = 

CK 
o.oo 

y 
101.10 
101.10 

y 
102.60 

X 
556.0 
975.0 

X 
o.o 

0 

y 
99.70 

102.40 

YHAX 
105.40 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO <MELROSE BOMBING RANGE> 
*** RUN DATE & TIME: 01-29-93 13:03 

*** START PROCESSING CROSS SECTION - "2 M 

:xs 2 1090 
GR 0,106.4 67,105.7 257,104.1 387,102.0 482,98.9 552,99.8 690,104.0 
GR 803,103.9 1009,103.4 2000,104.2 
N .022, .024 
SA 700 

*** FINISH PROCESSING CROSS SECTION - "2 " 
*** CROSS SECTION "2 " WRITTEN TO DISK, RECORD NO. • 7 

DATA SUMMARY FOR SECID "2 " AT SRD • 

X-Y 

. 
X-Y 

SKEW 
o.o 

IHFNO 
o. 

COORDINATE PAIRS 
X y 

o.o 106.40 
'2.0 98.90 
.~9.0 103.40 

HAX-HIN POINTS: 
XHIN y 
o.o 106.40 

VSLOPE 
0.0090 

<NGP • 
X 

67.0 
552.0 

2000.0 

X 
482.0 

10) : 
y 

105.70 
99.80 

104.20 

YMIN 
98.90 

SUBAREA BREAKPOINTS <NSA • 2>: 
700. 

ROUGHNESS COEFFICIENTS <NSA • 2>: 
0.022 0.024 

EK 
0.50 

X 
257.0 
690.0 

XHAX 
2000.0 

28 

1090. ERR-CODE • 

CK 
o.oo 

y 
104.10 
104.00 

y 
104.20 

X 
387.0 
803.0 

X 
o.o 

0 

y 
102.00 
103.90 

YHAX 
106.40 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 

HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UNNAMED ARROYO <MELROSE BOMBING RANGE> 

ttu START 
xs 1 

*** RUN DATE & TIM£: 01-29-93 13:03 

PROCESSING CROSS SECTION - "1 

485 
GR 0,110.6 243,109.2 448.106.9 536,105.1 613,99.9 

1036,107.0 1252,105.7 1482,104.8 2000,106.2 

.022' .024 

673,101.8 864,107.3 

GR 
N 
SA 865 
PX 1 

*-* FINISH PROCESSING CROSS SECTION - "1 " 

utt CROSS SECTION "1 " WRITTEN TO DISK, RECORD NO. = 8 

DATA SUMMARY FOR SECID "1 

X-Y 

SKEW 
o.o 

IHFNO 
o. 

COORDINATE PAIRS 
X y 

o.o 110.60 
3.0 99.90 

1252.0 105.70 

X-Y MAX-MIN POINTS: 
XMH' y 

0 •·· 110.60 

VSLOPE 
0.0090 

<NGP • 
X 

243.0 
673.0 

1482 .o 

X 
613.0 

H AT SRD • 

11) : 
y 

109.20 
101.80 
104.80 

YMIN 
99.90 

EK 
0.50 

X 
448.0 
864.0 

2000.0 

XHAX 
2000.0 

SUBAREA BREAKPOINTS <NSA • 2) : 

865. 

ROUGHNESS COEFFICIENTS <NSA • 2): 

0.022 0.024 

485. ERR-COD£ • 

CK 
o.oo 

y 
106.90 
107.30 
106.20 

y 

106.20 

X 
536.0 

1036.0 

X 
o.o 

0 

y 
105.10 
107.00 

YMAX 
110.60 



--- C~OSS SECTION OUTLINE PLOT SE:O-NOB • SEC-REF-DIST • 3300.0 SECID • 'B 

6 40 
90.0 ·------·-------+-------.---------·-------·---------·-------------·---------·---------·--

&6 .c ·--- _____ __.,_ _______ _.,_ _____ ~--------------

84.0 ··--------~--------~--------..--

82.0 -------------·---

-200.0 o.o 

EX 1 

... BEGINNING PROFILE CALCULATIONS -

-------·---------
200.0 

HORIZONTAL STATIONING 

30 

400.0 

----~--------·---------·---------+--

·----~--------·---------·----------

---+·---------.---------.--------+-· 
600.0 eoo.o 



--- CROSS SECTION OUTLINE PLOT SEO-NOB • 8 SEC-REF-DIST • 485.0 SECID • '1 

9 32 

115.0 .---------+---------·---------·---------+---------+--t------·---------.-------
--·---------·---------·---------·~ 

I 

• 
110.0 ·---------· 

100.0 -------' 

---+--t-------·------- ·--------
1 t 

'-+------~··---------.--·------.---------· -·· . ----.---------·---------·· 

95.0 +----------.------------------.----------.------------- -----·---------+---------·---------+· 
-200.0 200.0 

PX 2 

600.0 

HORIZONTAL STATIONING 

31 

1000.0 1800.0 



CROSS SECTION OUTLINE PLOT SEQ-NOB • 7 SEC-R£F-DIST • 1090.0 S£CID • '2 

17 34 
115.0 +----------.---------+---------·---------+----t----+---------·---------·---------·---------·---------·---------

110.0 ·---------+---------+ - +------·------

105.0 --------~------·--~---1---+·--------~--·----------------+---------+·---------·---------

100.0 ----

I_ 

I 

-.----.----.----------~--------·---------.---------·---------·--------

' l 

95.0 +---------~--------~--------~--------~---- :---~--------~~--------+--------~----------·---------.--------
-200.0 200.0 600.0 1000.0 1800.0 

HORIZONTAL STATlONlNG 
PX 3 

32 



CROSS StCTlON OUTLlNt PLOT S£0-NOB • 6 StC-RtF-DlST • 1600.0 StClD • '3 

3 40 

106.0 ·---------·---------·---------+---------.---------·-
--------~---------·---------·---------·---------.----

----

104.0 ·-----· -----.---------.---------.---------+---------·---------.--------·--------·---------·--------

--------·-------·---------·-------

100.0 -----------------~ ·--~--------1~-----------·---------··----------+ ---·---------·-------

91.0 ------------- ·------~--------~---------·--------+---------·---------·--
-------·-------

-200.0 200.0 600.0 1000.0 1400.0 1800.0 

HORIZONTAL STATIONING 

PI 4 

33 



CROSS SECTION OUTLINE PLOT SEO-NOE • S SEC-REF-DIST • l940.0 SE:CID • '4 

2 36 
102.0 ·---------·---------.---------.---------.---------·---------·---------·---------·---------·---------·---------· 

9e.n •----- ---·---------•- ------~---------.---

96.0 ·---------.---·-------+·--------~-- ·-------·-·---------.---------·---------·---------. 

9f.O +·--------~---- --·-------...- ·------~---------.---------.---------·----- ·+---------·---------·---------· 
-200.0 o.o 200.0 fOO.O 600.0 eoo.o 

HORIZONTAL STATIONING 
PX 5 

34 



--- CROSS SECTION OUTLINE PLOT SEQ-NOB • 4 SEC-RE:F-DIST • 2260.0 SE:CID • '5 

B 42 

100.0 •---------•---------•---------•---·------~---------.---------+---------•---------•---------•---------•---------• 

-+--------~---------+------- ·---------+---------·---------·---------·---------· 

96.0 ·---------+---------·---------+----~~-+·---------·---------+---------.---------+---------·---------.---------· 

94.0 +---------·---------+------~----------~-----+- --------~---------·---------·---------·---------· 

va.o --·----~·-----------.---------~---- ·---------.---------·---------.---------· 
-aoo.o o.o aoo.o 400.0 600.0 eoo.o 

HORIZONTAL STATIONING 
PX 6 



--- CROSS SECTION OUTLINE PLOT SEO-NOB • 3 SEC-REF-OIST • 21020.0 SECIO • •e. 

38 

96 .o ·---·--------·-------+---·--------.------------+----------·---------·--------

94.0 ·---- -----·---~..-.-------------------·---·----·-----
·-------·------

9l.O +- --------•----------~---•------
-- ·-------·---------·-----

90.0 .-----·--------·-----------------·------~~-~--------·---------.----------
--·--------------

••• o --------------

-200.0 o.o 

PI 7 

·------------------------------.--------·~-------·---------·-------

200.0 

HORIZONTAL STATIONING 

36 

400.0 600.0 eoo.o 



CROSS SECTION OUTLINE PLOT SEO-NOB • 2 SEC-REF-DIST "' 2960.0 SECID "' '7 

0 34 

92.0 ·---------·--------- ---------·---------.---------·---------+---------·---------·---------·---------·---------

90.0 ---------~----~--------~----------+---------.---------~--------.------------------

69.0 ·- --.----------
----·------

86.0 +---------~--------+------- ·-~--------~------~ti----------+---------+ ·--------------------·--------· 

84.0------ --- ---+---------·------------------.---------.---------·---------·---------.--------· 
-zoo.o o.o 200.0 400.0 600.0 800.0 

HORIZONTAL STATIONING 
PI 8 

...,.., 



WSPRO 
V060188 

FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 
HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

1 

UNNAMED ARROYO <MELROSE BOMBING RANGE> 
••• RUN DATE & TIME: 01-29-93 13:03 

--015 WSI IN WRONG FLOW REGIME AT SECID "1 .. : USED WSI • CRWS. 
WSI ,CRWS • 105.81 105.25 

:XSID:CODE SRDL LEW AREA VHD HF EGL CRWS 0 
SRD FLEN REW K ALPH HO ERR FR• VEL 

&:XS •••••• 528. 749. 0.97 • •••• 106.23 105.25 5550. 
485. ****** 1650. 88764. 1.14 ••••• • •••••• 1.19 7.41 

-=-110 WSEL NOT FOUND AT SECID "2 ": REDUCED DELTAY. 
WSLIM1,WSLIM2.DELTAY • 102.98 99.10 -0.02 

•••130 CRITICAL WATER-SURFACE ELEVATION A S S U M E _ D 
ENERGY EQUATION N_O_T B_A_L_A_N_C_E_D AT SECID "2 

WSBEG,WSEND.CRWS • 102.98 99.10 102.98 

WSEL 

105.25 

I II II .. 

2 : :xs 
1090. 

605. 
605. 

326. 
657. 

692. 1.00 ***** 103.99 102.98 5550. 102.98 
8.02 76647. 1.00 ••••• ••***** 0.98 

•·~~10 WSEL NOT FOUND AT SECID "3 ": REDUCED DELTAY. 
WSL1Hl.WSLIH2.DELTAY • 101.68 98.60 -0.02 

•••130 CRITICAL WATER-SURFACE ELEVATION A S _ S U H E D 
ENERGY EQUATION N_O_T B_A_L_A_N_C_E_D AT SECID "3 

IIIII 

" 

3 

4 

&:XS 
1600. 

510. 
510. 

--•140 AT SECID "4 

tXS 340. 
1940. 340. 

•••140 AT SECID "5 

5 a:XS 340. 
2280. 340. 

---140 AT SECID "6 

6 I:XS 340. 
2620. 340. 

•~140 AT SECID "7 

7 :XS 340. 
2960. 340. 

---140 AT SECID "8 

WSBEG,WSEND,CRWS • 101.68 98.60 101.68 

293. 
890. 

840. 0.68 ****• 102.36 101.68 5550. 101.69 
71450. 1.00 ****• ••••••• 0.99 6.61 

": END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL.YLT.YRT • 99.26 101.60 97.60 

172. 777. 0.79 2.27 100.05 99.31 5550. 99.26 
743. 64482. 1.00 o.oo 0.03 1.08 7.14 

"I END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL.YLT,YRT • 95.88 98.40 94.40 

184. 677. 1.04 3.12 96.93 96.11 5550. 95.89 
743. 52023. 1.00 o.oo o.oo 1.31 8.19 

.. : END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL.YLT,YRT • 92.86 95.20 91.20 

172. 777. 0.79 3.12 93.65 92.91 5550. 92.86 
743. 64482. 1.00 0.13 0.03 1.08 7.14 

•: END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL,YLT.YRT • 89.48 92.00 88.oo 

184. 677. 1.04 3.12 90.53 89.71 5550. 89.48 
743. 52023. 1.00 o.oo o.oo 1.31 8.19 

"I END OF CROSS SECTION EXTENDED VERTICALLY. 
WSEL.YLT,YRT • 86.46 88.80 84.80 

38 



WSPRO FEDERAL HIGHWAY ADMINISTRATION - U. S. GEOLOGICAL SURVEY 

Y060l88 HODEL FOR WATER-SURFACE PROFILE COMPUTATIONS 

UIIIIAHED ARROYO !MELROSE BOHSING RANGEl 

*** RUN DATE ~ TIHE1 01-29-93 13103 

FIRST USER DEFlll£0 TABU:. 

XSID1COD£ VSEL YHIN SKEW SRD K AREA 0 XSTV XSVP u:w REW FRit CRWS 

e IXS 86.46 82.40 o. 3300. 6t482. 777. 5550. 571. 573. 172. 743. 1.08 81>.51 

7 aXS 89.48 85.60 o. 2960. 52023. 677. 5550. 559. 561. 184. 743. 1.31 89.71 

6 aXS 92.86 88.80 o. 2620. 64482. 777. 5550. 571. 573. 172. 743. l.OB 92.91 

5 aXS 95.88 92.00 o. 22eo. 52023. 677. 5550. 559. 561. 184. 743. 1.31 91>.11 

4 aXS 99.26 95.20 o. 1940. 64482. 777. 5550. 571. 573. 172. 743. 1.08 99.31 

3 aXS 101.68 98.40 o. 1600. 71450. 840. 5550. 597. 597. 293. 890. 0,98 101.68 

2 aXS 102.98 98.90 o. 1090. 76647. 692. 5550. 331. 331. 326. 657. 0.98 102.98 

I aXS 105.25 99.90 o. 485. 88764. 749. 5550. 549. 549. 528. 1650. 1.19 105.25 

ER 

39 
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J.:.JJ.M .FlfJ..D NOTES FOR INDIRECl' DISCHARGE M!ASUREMENT 

Site: tA.n~~IYlt!"J.. Arl'o 'i~ - m,/rc~e· fl;r Ft:Jrce tfAn .,.e 
nood date: ______ _ 

Survey Party: Ph,"/lip5 [I w4 Ue,.,..~xer 7[ Survey Date: t-25-'13. 
Instrument no.: Date of two peg test: _____ _ 
Weather: ______________________ _ 

Hub.--.-.\;.. ___ .......,_.~ 
Elevation of Hub: j 2, I f1 
Measure-up: t.{, 2 0 

lt.9t!' ; fl.Jt)-5.1'8+ - &:f,.~'JP 
___ + + ----
___ + + ----

low rod - 5.18' high rod - ~. 91 

.e.:l:ilm.u;b ~-t ~ wb 1 
Sta.U'm De,ree H1n_ ~ Distance B,gg f.:l~:~ B.cma.tls;,5 
API lc:ro 1!)2 .2.£ l5~2.. -;- 8.]~ J.o~co -e;. ~~e..c'"e/) 

ht..b2 2'1, :t.L ..i£ t l/ 'i. -~~. 72 18.'i.} ,.t:. fft:'J"' f'Ar~/Je/ t"t:'J~ W ,..J.h 
:1. 5 ec f-iE..rl -t-ow~r5 
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'16'5' 250 _51_ t/t> d-'1~ -z .~~, ~~6't 
272,. '3 50 .Jj_ .:?.£. . Lf20 -. (J'i Cfl~ ~I 
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I 3 2.:_ 3 t&' ..lL .!:J.5_ I ~2 +, 1l o;~·'L 
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'2.:3 lb :& 3.£ lf I '8 ~l_ 'ft. 1'3'.~ 

ff ~2 :& .:1£ 'IZ.D -'f.~~ ~zoz 
~ ~!t z.£. ..1.£.. 411 -3. 't I ~2~ 

11 ~ JD ~J.E_ 43't -1,7/ ~.~~. 
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J.:JJ.K .FIEJ..D NOTES FOR INDIRECT DISCHA.iGE M!AS1JREMENT 

Site: vtn,4nt•~ Arl"tP)fO - me(~t$5e ,4,rF~rce ~&LttJf? flood date: ______ _ 

Survey Party: Survey Date: J-2-£- er 1J_ Instrument no.=-------- Date of two peg test: _____ _ lleather: ______________________ _ 

~b~~-----­Elevation of Hub:_.._~-
Measure-up: Q) f. ~2.. --- + --- + ------___ + + _____ _ 

___ + + _____ _ 

low rod - --- high rod - __ _ 

Az:ipmt;h 

Statign Duree w.n_ ~ Distance R .... gc.-d- E1 ey ».~ReUA~m~M<arll..ilk ... s ------J 'j q 
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J:JJK .l'IEJ..D NOTES FOR INDIRECT DISCHARGE MEASUREMENT 

Sit:e: lAna A.'"'-~ ~} rr~P yD - m .e I ro' e. 
nood dat:e: ______ _ 

Survey Patty: Survey Daee: l-Z.f· 2'- 93 
Inserumene no.=-------- Dat:e of t:wo peg t:ese: _____ _ 
Yeaeher: ______________________ _ 

Hub._-'=-------
!levat:ion of Hub: ___ _ 
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1. INTRODUCTION 

The purpose of this sampling and analysis plan (SAP) is to provide baseline 
site characterization data for the Melrose Air Force Range (MAFR) Open 
Detonation (OD) Unit to compliment the data gathered from previous studies. The 
baseline data will be used to support the Resource Conservation and Recovery Act 
(RCRA) Subpart X Permit Application for MAFR, an ancillary part of Cannon Air 
Force Base (CAFB), New Mexico. Environmental baseline data is necessary to 
determine if previous demilitarization activities at the OD area have affected 
ambient soils and to identify contaminated areas for further study and/or remedial 
action. 

This plan explains the rationale for how and why samples are collected and 
· explains the spatial relationships for sample collection. This plan is based upon 

historical knowledge of MAFR operations, United States Air Force (USAF) OD 
operations, existing environmental conditions, previous studies conducted to 
determine contamination of OD units ("Bang Box" studies by Johnson, 1991 & 
1993, and USGS Baseline Study 1993). Where applicable, the procedures and 
quality assurance/quality control (QNQC) techniques in EPA's November 1986 
Test Methods for Evaluating Solid Waste have been used to prepare this SAP. 



2. SITE DESCRIPTION 

The OD unit is within the boundaries of MAFR in Roosevelt County, New 
Mexico, approximately 25 miles southwest of Cannon AFB. The location of 
MAFR and the exact location of the OD unit are shown in Section B of the Part B 
permit application. The area within which the OD unit is located consists of a 
700-ft circular area which is regularly cleared of vegetation and debris. Encircling 
this cleared area is an earthen berm used to prevent run-on and run-off of storm 
water. The environmental conditions, including geology, hydrogeology, 
topography and drainage features, and climate at MAFR are described in Section B 
of the Part B RCRA permit application. 

3. SAMPLING APPROACH AND RATIONALE 

3.1 RATIONALE 

Melrose AFR has never been used for the research and development of 
nuclear, chemical warfare, or other exotic warfare type weapons. The only 
munitions delivered or disposed of at MAFR have been conventional live and 
training munitions. Therefore, the emphasis of the sampling and analysis should 
search only for those constituents present in these wastes. This philosophy 
supports the analytical methods described in Section 3.3 and Table 4. Any further 
investigations should be addressed during closure of the unit and only if 
appropriate at that time. This is also supported by studies conducted on OD units 
to determine contamination and air toxic release often referred to as the "Bang 
Box" studies (Johnson 1991 & 1993). 

Previous OD operations were conducted using 10-12 feet wide trenches dug 
to a depth of 6-8 feet. Munitions were then detonated in these trenches. After the 
detonation trench was cleared of scrap metal, the trenches were backfilled. Earlier 
baseline studies adequately addressed surface soil contamination, but did not 
properly address the potential contamination located at a depth consistent with old 
trenches. Research information indicates all of the previous OD trenches were 
constructed within 50 feet of the center of the OD unit. Therefore, the primary 
focus of this study is to search for contamination at a depth of 6-15 feet within 50 
feet of the center of the OD unit. 

The number of boreholes is based upon the Remedial Action Cost 
Engineering and Requirements (RACER) System calculations using the site 
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Table 1 "Denotes Previous Background samples 
*Denotes Samples from this Round of Sampling 

VERTICAL SAMPLE LOCATIONS 

BOREHOLE I SAMP'-oE 
NUMBER NUMBER 

1 
1 
1 

2 
2 
2 
2 

3" 
3" 
3" 

4" 
4" 

5" 
5" 

6 
6 

7 
7 

8 
8 
8 

9 
9 

10 
10 

11 
11 

12 
12 

13 
13 

14 
14 

15* 
15* 
15* 
15* 

16* 
16* 
16* 
16* 

17* 
17* 
17* 
17* 

18* 
18* 
.18* 
18* 

19* 

20* 
20* 

21* 
21* 

"Denotes Previous Background Sample 
*Denotes Sample from this Round of Sampling 

1 
2 
3 

CORRESPONDING 
DEPTH USGS NUMBER REMARKS 

0-1' OB/OD0101 
5' OB/000102 
10' . OB/000103 

0-1' OB/000201 
5' OB/000202 
5' OB/000203 
10' OB/000204 

0-1' OB/000301 Previous Background Sample 
5' OB/000302 Previous Background Sample 
10' 08000303 Previous Background Sample 

0-1' OB/000401 Previous Background Sample 
5' OB/000402 Previous Background Sample 

0-1' OB/000501 Previous Background Sample 
5' OB/000502 Previous Background Sample 

0-1' OB/000601 
5' OB/000602 

0-1' OB/000701 
5' OB/000702 

0-1' OB/000801 
0-1' OB/000802 
5' OB/000803 

0-1' OB/000901 
5' OB/000902 

0-1' OB/001001 
5' OB/001002 

0-1' OB/001101 
5' OB/001102 

0-1' OB/001201 
5' OB/001202 

0-1' OB/001301 
5' OB/001302 

0-1' OB/001401 
5' OBIOD1402 

0-1' 
5' 
10' 
15' 

0-1' 
5' 
10' 
15' 

0-1' 
5' 
10' 
15' 

0-1' 
5' 
10' 
15' 

15' Additional Background Sample 

10' Additional Background Sample 
15' Additional Background Sample 

10' Additional Background Sample 
15' Additional Background Sample 
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specific conditions and potential contaminants. RACER is the standard for USAF · 
and US Army Corps of Engineers in determining site characterization parameters. 
A description of the baseline RACER parameters used to establish this study are 
contained in Appendix 1 to this plan. The RACER calculations were based upon 
investigating the entire fenced area (approximately 12 acres) of the OD facility. 
The RACER estimate requirements to characterize the entire area of the OD 
facility were 5 subsurface soil boreholes, and 4 surface soil samples. The primary 
focus of this additional baseline characterization is to search the old trench area 
(only the 50 radius circle around center of OD unit). This is the basis for 
downward adjustment of sample numbers from 5 boreholes to 4 boreholes. 

Four additional subsurface borings (Boreholes #15-#18) are to be studied 
under this SAP. All of the borings are located within .50 feet of the center of the 
OD unit. ~Samples will be collected at 0, 5, 10, and 15 ft intervals. Additional 
background samples (Borehole # 19-#21) will be taken near the previous 
background locations. Background samples will collected at depths to compliment 
previous samples (i.e. deeper than in the previous study). Background sampling 
will be conducted at a distance sufficiently separate from previous OD activities 
such that contamination at the sampling locations will not have occurred. Table 1 
summarizes vertical locations of all samples. Boring locations for the additional 
borings are indicated by a box in Figure 1. 

3.2 INTEGRATION WITH PREVIOUS STUDIES 

Vertical and horizontal sample locations from previous baseline surveys are 
located in Figure 1 with analytical results summarized in Tables 2 and 3. Upon 
review of the 1993 USGS Baseline Study, NMED found the study did not properly 
address potential contamination associated with the old OD trenches. Therefore, 
this additional baseline study will be used to compliment existing data. 

The previous study consisted of 33 samples, of which, 7 were for 
background. These samples were analyzed for RCRA metals (EPA Method 6010) 
and explosives (EPA Method 8330). The samples were located as depicted in 
Figure 1 (horizontal locations) and Table 1 (vertical location~ This sampling plan 
will compliment the previous study by further examining for contamination 
associated with old OD trenches and by providing additional sample locations, 
additional analytes, better QA/QC, and additional background sampling. 

Together, the proposed and previous studies will allow a complete 
evaluation of existing contamination at the OD facility. Should any new 
information/contamination be detected in this episode of baseline characterization, 
additional sampling may be warranted. 

5 



E ' ~ E ::I 
0 c .Q E ::I 

OEPTHOF E .E c ::I ~ :g ~ ·c ::J 

d! d! BOREHOLE#! SAMPLE <( <( <( 

1 0-1' NO 10300 NO 113 0.6 

! 
1 5' NO 5330 NO 90 0.34 
1 10 NO 6970 NO 418 0.47 

I 
! 2 0-1' NO 9620 NO 127 0.56 

l 2 5' NO 7420 NO 120 0.54 
2 5' NO 4280 NO 561 NO 
2 10' NO 5320 NO 415 NO 

i 
; 

3 0-1' NO 5830 NO 91.2 0.49 
3 5' NO 5420 NO 48.2 0.35 
3 10' NO 8960 NO 105 0.55 

i 
4 0-1' NO 9610 NO 98.8 0.64 ; 
4 5' NO 7080 NO 112 0.47 

I 5 0-1' NO 9550 NO 94.7 0.62 I 5 5' NO 5080 NO 176 0.35 I 
I 
I 6 0-1' NO 10900 NO 119 0.69 I 
I 6 5' NO 7160 NO 127 NO 

I 7 0-1' NO 9150 NO 110 0.6 
l 7 5' NO 10-100 NO 146 0.67 

I 8 0-1' NO 9800 NO 117 0.62 i 8 0-1' NO 5760 NO 211 0.39 I 8 5' NO 6650 NO 73.2 0.45 

! 9 0-1' NO 8170 NO 110 0.57 

\ 

9 5' NO 5320 NO 142 0.38 

10 0-1' NO 5680 NO 176 0.46 

I 10 5' NO 4520 NO 66.5 0.37 

! 11 0-1' NO 7460 NO 107 0.58 
i 11 5' NO 3580 NO 145 0.32 

12 0-1' NO 3300 NO 49.5 0.27 
; 12 5' NO 4680 NO 513 0.43 

I 13 0-1' NO 5000 NO 141 0.39 
I 13 5' NO 4200 NO 155 0.35 

: 14 0-1' NO 6580 NO 120 0.52 I 14 5' NO 5720 - NQ_ 63.9 0.44_ 

E 
::I E . E ::I 

:2 a t3 
NO 41100 
NO 37900 
NO 119000 

NO 48300 
NO 47600 
NO 115000 
NO 220000 

NO 8700 
NO 48500 
NO 67300 

NO 4110 
NO 57300 

NO 3030 
NO 56700 

NO 7830 
NO 97100 

NO 33600 
NO 46500 

NO 29100 
NO 48000 
NO 51000 

NO 25200 
NO 51300 

NO 57500 
NO 77700 

NO 16700 
NO 52300 

NO 11200 
NO 132000 

NO 41100 
NO 77000 

NO 23800 
NO 101000 

Table2 
Previous Study Sample Results 

METALS 
(PPM) 

E E ::I ::I 'Si E .. ! E B -o c 
c Ill Cl .r:. 8 g ~ 

Ill 
(.) ::;; 
8.3 NO 7.4 8790 NO 2440 
5.2 NO NO 5580 NO 2600 
5 NO 4.6 6300 NO 3210 

7.5 NO 6.7 8390 NO 2380 
6.3 NO 7.3 7010 NO 2070 
NO NO 4.1 4770 NO 2290 
NO NO NO 5060 NO 3060 

6.2 NO 5.8 6690 NO 1870 
5.1 NO 3.3 5940 NO 2670 
7.5 4.1 6.1 8570 NO 4530 

8.7 4.2 8.4 8430 NO 2150 
5.7 NO 6.3 6600 NO 3450 

9.1 4.3 8.4 8650 NO 1870 
4.2 NO 4.4 4710 NO 2630 

10.1 5.1 8.5 9770 NO 2350 
49 NO 4.5 5900 NO 3140 

7.3 4.3 8.5 7070 NO 1990 
7.8 4.5 9 8100 NO 2560 

7.8 4.1 8.7 7900 NO 2130 
49 NO 4.5 5050 NO 2680 
5.3 NO 4.7 5700 NO 3230 

7.1 4.1 9.5 7160 NO 1980 
4.1 NO 4.9 4420 NO 2190 

5 NO 6.6 5810 NO 1960 
4 NO 4.1 4860 NO 2510 

7.9 4.3 8.8 8210 NO 1830 
NO NO 3.1 5210 NO 1790 

4.2 NO 4.6 3670 NO 855 
NO NO 4.3 4860 NO 2320 

5.1 NO 6.7 5940 NO 1530 
NO 4 5 4590 NO 2040 

7.2 NO 8.1 7070 NO 1860 
4.5 NO 4.1 5810 NO 3030 

~ 
E 
::I 

! E E E c ...J ::I Ill w ·~ ::I E E u Cl ~ ·c j ::I ::J ., c (.) Ill 

"* 
u c 0 Ill 0 0 0 ~ Ill c ::;; ::;; z a. (/) (/) (/) > N 

149 NO 9.5 1920 NO NO NO NO 21.4 20.9 
127 NO 5.7 1050 NO NO NO NO 17.1 12.8 
104 NO 21.8 1510 NO NO NO NO 20.5 16 

154 NO 9.4 1810 NO NO NO NO 20.4 20.6 
142 NO 8.7 1480 NO NO NO Nb 19.2 17.9 
749 NO NO NO NO NO NO NO 18.3 11.9 
193 . NO 24 NO NO NO NO NO 17.6 14.3 

214 NO 7.9 1590 NO NO NO NO 13.1 18.9 
131 NO 6.6 1190 NO NO NO NO 16.2 13.2 
201 NO 9.4 2020 NO NO NO NO 26.6 22.3 

229 NO 10.4 2130 NO NO NO NO 17.3 21.8 
185 NO 8 1520 NO NO NO NO 27.4 17.9 .. 

I 
225 . 'NO 9.6 1920 NO NO NO NO 18.2 20 
143 NO 7.1 1100 NO NO NO NO 16.1 13 

249 NO 11.4 2230 NO NO NO NO . 20.5 23.5 
122 NO 8 1640 NO NO NO NO 18.6 31.1 

156 ·NO 9.8 1640 NO NO NO ~<O 20.1 18.3 
193 NO 11.2 2090 NO NO NO NO 24.2 21.5 

171 NO 9.8 1720 NO NO NO NO 20.9 23.7 
124 NO 6.4 1300 NO NO NO NO 15.3 13.9 
156 NO 7.4 1400 NO NO NO NO 22.5 16.1 

175 NO 8.9 1740 NO NO NO NO 17.2 20.8 
143 NO 6.7 1230 NO NO NO NO. 14.6 13.2 

127 NO 7.1 1110 NO NO NO NO 16.6 14.6 
107 NO 5.8 1010 NO NO NO NO 20.6 11.8 

194 NO 9 1600 NO NO NO NO 18.8 19 
158 NO 5 663 NO NO NO NO. 21.3 20.6 

84.8 NO 5.3 731 NO NO NO NO 8.7 34.5 
201 NO NO NO NO 3.1 NO NO 17 12.7 

131 NO 6.4 995 NO NO NO ' NO 16.4 15.5 
365 NO 5.9 732 NO NO NO NO 20.1 12 

177 NO 7.8 1530 NO NO NO NO 16.8 18 9 
117 NO NO 1200 NO NO N[)___j N_Q_. 23.5 15 



DEPTH OF X 
~ BOREHOLE# SAMPLE J: 

1 0-1' NO 
1 5' NO 
1 10 NO 

2 0-1-' NO 
•2 5' NO 

2 5' NO 
2 10' NO 

3 0-1' NO 
3 5' NO 
3 10' NO 

4 0-1' NO 
4 5' NO 

5 0-1' NO 
5 5' NO 

6 0-1' NO 
6 5' NO 

7 0-1' NO 
7 5' NO 

8 0-1' NO 
8 0-1' NO 
8 5' NO 

9 0-1' NO 
9 5' NO 

10 0-1' NO 
10 5' NO 

11 0-1' NO 
11 5' NO 

12 0-1' NO 
12 5' NO 

13 0-1' NO 
13 5' NO 

NO 
14 0-1' NO 
14 5' NO 

Table 3 
Previous Study Sampling Results 

EXPLOSIVE COMPOUNDS 
(EPA 8330) 

(PPM) 
w I 

z 
w w 
N z z w w N m z w 
0 w z 
0:: m w 
1- 0 N z 0:: z 
a:: 1- w z m -l 
1- 0 >-

X 10 Ci 0:: 0:: 
M- ' 1- 1-0 M w 0:: ..- ..- z 1-

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO.· NO 
NO ·NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO ! NO NO NO 
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w 
z w w w w z :::> z z w -l w w 

N 0 :::> :::> z 1- -l -l w 0 0 0 m 0:: 1- 1-
0 1- 0 0 
0:: z 0:: 0:: 
1- a:: 1- 1-z z z 1-
Ci cb Ci Ci 
' ....,.- ' ' <0 <0 ....,. 

..; N" N" N" 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 

NO NO .. NO NO 
. NO NO· NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 



Table 4 
Baseline Sampling Analytes 

COMPOUND GROUP COMPOUND EPA METHOD 
METALS 6010 

Antimony 6010 
Aluminum 6010 

Arsenic 6010 
Barium 6010 

Beryllium 6010 
Cadmium 6010 
Calcium 6010 

Chromium 6010 
Cobalt 6010 
Copper 6010· 

Iron 6010 
Lead 6010 

Magnesium 6010 
Manganese 6010 

Molybdenum 6010 
Nickel 6010 

Potassium 6010 
Selenium 6010 

Silver 6010 
Sodium 6010 
Thallium 6010 

·vanadium 6010 
Zinc 6010 

Mercury 7471 

Gross Alpha and Beta 9310 
Sulfides 9031 

SemiVOCs 8260/8270 
Soil Moisture ASTM D 2216 

Explosive Compounds 8330 
HMX 8330 
RDX 8330 

1 ,3,5-Trinitrobenzene 8330 
1 ,3,5-Dinitrobenzene 8330 

Nitrobenzene 8330 
Tetryl 8330 

2,4,6-Trinitrotoluene 8330 
2,6-Dinitrotoluene 8330 

2,4-Dinitrontoluene 8330 
2-Nitrotoluene 8330 
3-Nitrotoluene 8330 
4-Nitrotoluene 8330 

8 



3.3 ANALYSIS RATIONALE 

In previous studies, samples have been analyzed for Metals (EPA Method 
60 I 0) and Explosives (EPA Method 8330). This was sufficient to characterize 
surface soils because all volatile organic compounds (VOC) and semi-volatile 
organic compounds (SVOC) would not be present. The explosive episode would 
vaporize all VOCs The potential for S VOCs to be present in the soil after nearly 
one year since the last detonation episode is low. Thermal destruction and natural 
degradation processes are two reasons SVOCs would not be present after one year. 
However, since the basis for this study is to characterize the old OD trenches, 
SVOCs will be added to the analyte listing (See Table 1). 

Previously NMED has requested:an analysis of the entire· list of compooods 
in HWMR Appendix VIII type of analysis spectrum. Many of these constituents 
can be ruled out because of the process knowledge and munitions involved in 
detonation. As discussed above we can rule out VOCs because they become 
vaporized during the detonation episode and the Bang Box Study (Johnson 1991 
and 1993). No Polychlorinated Biphenols are present in the munitions treated at 
the range, nor have any waste oils or fluids potentially containing PCBs been used. 
Pesticides and herbicides are not treated at the OD unit. Although Gross Alpha 
and Beta measurements are on the list of analytes, no munitions or weapons 
associated with nuclear compound have ever been treated or utilized on Melrose 
AFR. 

Based upon this rationale, samples will be analyzed for a modified 
Appendix VIII list. These analytes are listed in Table 4 

SECTION 4: SAMPLING PROCEDURES AND METHODOLOGY 

4.1 SAMPLE LOCATION: 

Sample locations will be those depicted with squares in Figure 1. The 
vertical extent of sampling, ranging from the upper 6 inches to a depth of 15 feet, 
is presented for each sample location in Table 2. These sample locations should 
sufficiently identify any contamination in subsurface soils. 

4.2 QUALITY CONTROL SAMPLES: 

This section addresses requirements for field QC samples. Field QC is 
monitored by a variety of QC samples taken with sufficient frequency to verify the 
quality of field samples.· Field rinsates will be collected during each sampling 
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event to ensure decontamination procedures in. the field are adequate to prevent 
canyover of contamination from one sampling area to the next. Field rinsate 
blanks shall be collected by rinsing cleaned equipment with American Society for 
Testing and Materials (ASTM) Type II water and collecting the runoff as a sample. 
Field duplicates (samples taken at the same sampling location) will be collected 
during each sampling event. These duplicates are used to ensure that the sampling 
procedure is reproducible and that the sample is representative of the location. 
One duplicate sample will be taken for every ten baseline samples collected. For 
each mobilization of sampling (daily) one equipment blank sample will be 
collected. 

4.4 SAMPLING PROCEDURES 

Required sampling equipment includes a soil auger. for excavation, 100 -
500-mL glass vials, plastic caps, small stainless steel or Teflon-lined trowel, small 
stainless steel or Teflon-lined spatulas/scoops/spoons, and gummed labels for 
sample identification. Sampling procedures will be performed in accordance with 
ASTM D 1452, "Standard Practice for Soil Investigation and Sampling by Auger 
Borings," where applicable. Sampling procedures for the three sampling areas are 
as follows: 

4.5 CONTAMINATION CONTROL 

Sampling tools and equipment will be protected from contamination sources 
before sampling and decontaminated before and between sampling points. Sample 
containers should also be protected from contamination sources. Sampling 
personnel will wear chemical-resistant gloves when handling the sampling 
equipment and samples. Gloves will be decontaminated or disposed of between 
samples. 

To prevent cross contamination, sampling equipment will be subject to 
decontamination procedures following sample collection at each location. 
Sampling equipment will be decontaminated in a decontamination zone by being: 

·brush-scrubbed in tap water and Liquinox detergent wash in a tub to 
remove any soil from the equipment; 

·rinsed in tap water in a separate tub; 
·rinsed in deionized water; 
·rinsed in isopropanol rinse; 
·air-dried in an area upwind of the decontamination process; and 
·stored for future sampling after being wrapped in aluminum foil (shiny side 

out). 
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4.6 HEALTH AND SAFETY PROCEDURES 

Personnel performing sampling activities will utilize personal protective 
equipment such as rubber gloves, boots, aprons, and eye protection, if deemed 
necessary. Personnel will not be permitted to conduct any sampling until they 
have been cleared by the range contractor and EOD personnel. Sampling 
personnel will be properly trained in hazardous waste sampling, and will have 
appropriate medical monitoring and certification. Sampling personnel will also be 
briefed by Cannon AFB on the hazards of sampling explosive compounds. 

5. SAMPLING HANDLING AND CHAIN OF CUSTODY 

Chain Of Custody (COC) procedures will be followed to track possession of 
the samples from the titlle the scimples are .collected ·until the analytical data from 
the samples are received and recorded. For all soil samples, procedures will begin 
once sampling is complete. A sample will be considered under custody if it is: 

in the possession of the sampling team; 
in view of the sampling team; or 
transferred to a secure area. 

An area is considered secure only when it is locked and access is controlled. 
The sampling team leader is responsible for custody of the collected samples in the 
field until they have been properly transferred to the shipping coordinator, who is 
responsible for sample custody until the samples are properly packaged, 
documented, and released to a courier or directly to the analytical laboratory. A 
COC record such as the one shown in Fig. 2 will be used for the sampling effort. 

5.1 SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 

The following arrangements will be made ahead of time for the selected 
laboratory to conform to the following special requirements: 

Method 6010 Elemental Metals: Refrigerate the samples at 40C until 
analysis. 
Method 7471 Mercury: Refrigerate the samples at 4°C until analysis. 
Method 8330 Explosive Residues: If soil samples are wet, they should 
be air dried at room temperature or colder. Refrigerate the samples at 
40C until analysis. 
Method 8260/8270 Semi-Volatile Organic Compounds: Refrigerate the 
samples at 40C until analysis. 
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Table 5 summarizes the container, preseryative, and holding time.requirements for 
the samples to be collected. 

Table 5. 
SUMMARY OF SAMPLE CONTAINER, PRESERVATIVE, AND HOLDING TIME REQUIREMENTS. 

SW 846 Analyte 
Method 
6010 elemental 

7471 

8330 

8260/ 
8270 

metals 

mercury 

explosive. 
residues 

semi -volatile 
organics 

Container Preservative 

600-ml wide-mouthed none, cool, 4oc 
glass or plastic jar 

400-ml wide-mouthed none, cool, 4°C 
glass or plastic jar . 
60-ml 'wide-mouthed none, cool, 40C 
amber glass jar with 
Teflon-lined cap 
60-ml wide-mouthed none, cool, 40C 
amber glass jar with 
Teflon-lined cap 

5.2 PACKAGING AND TRANSPORTATION 

Holding time 

14 days to extraction 
26 months after 
extraction 

14 days to extraction 
28 days after extraction 
14 days to extraction 
40 days after extraction 

14 days to extraction 
40 days after extraction 

At the end of each sampling day, samples will be packaged in shipping 
containers with ice packs. The samples will be carefully packaged so that they 
will not break during shipping. Each shipping container will be sealed with a 
custody seal and shipped to the analytical laboratory by an overnight delivery 
servtce. 

6. DOCUMENTATION OF ACTIVITIES 

6.1 SAMPLE CODING 

Labels for sample containers will be uniquely coded to identify the. 
individual composite sample's location, the treatment unit, and date. Examples of 
a sample code is listed below. 

· OD1401 - Sample collected from borehole #14 at interval! (0-1') 
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6.2 SAMPLE IDENTIFICATION 

The samples collected will be identified by a tag or other means (e.g., tape) 
along with the following information: 

Collector name, 
· Sample code, 

Place of collection (facility and location), 
Date sample taken, and 
Time sample taken. 

Any other information deemed necessary will also be added to the tag. 

6.3 FIELD LOGBOOKS 

Bo\md, water-resistant field iogbooks· and waterproof black ink pens will be 
used to document the methodology, procedures, and events pertaining to sample 
and data acquisition. The logbooks will be considered formal documents 
representing a complete and organized record of all field activities. The entries 
will include, but not be limited to the following: 

·personnel present; 
·name of sampler( s) 
·date and time of every recording; 
·work location; 
·description of work and treatment process; 
·purpose of sampling; 
·environmental conditions (previous 24 hr and present weather 

conditions, amount and date of last precipitation, and any other 
conditions or activities that would affect samples); 

·soil sample descriptions; 
·description and location of area sampled; 
·sample numbers; 
·field QC data; 
·other important notes on field actiVIties, conditions, or problems; and 

initials/signature of person entering data. 

Entries made in the logbook should be of sufficient detail to reconstruct the 
taking of a sample by the reading of the entries and information recorded in it. No 
erasures or deletion marks are permitted. If a mistake is made in a logbook, it is 
corrected by placing a line through the error and rewritten in the note section. 
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· 7. LABORATORY ANALYSIS 

7.1 LABORATORY 

Design and execution of the testing program will be coordinated with an 
analytical chemist with experience in contaminated soil testing. The laboratory 
report will state the following in distinguishable print: 

·dates of sampling and testing, 
·sample descriptions and numbers, 
·name and address of the laboratory performing the tests, 
·name and qualifications of the person performing the test, 
·test method used for all tests, 
·detection limits achieved,.' and 
·name and model number of major instruments used. 

EPA SW-846 and American Standard for Testing Materials (ASTM) address 
all procedures proposed in this SAP. Extracts will be analyzed using Method 74 71 
for mercury and Method 6010 for elemental metals. The Method of Standard 
Addition will be performed for each metal on one of the submitted samples per 
sampling event. The laboratory will be required to achieve the required or 
estimated detection limits as specified in EPA SW -846. If equivalent methods are 
used, this must be justified in advance. Approval for any equivalent methods 
employed by the laboratory will be at the discretion of Cannon AFB and NMED. 

7.2 Quality Assurance/Quality Control (QA/QC) 

For all tests, the samples will be spiked with known quantities of the 
hazardous constituent and spike concentration and percent recovery reported. The 
surrogate spike recoveries will be reported for all organic tests. Results from 
method blanks on the samples will be submitted. Blanks will not be subtracted. 
The method of how the reported lower detectable limit was determined must also 
be reported. To ensure that the established data quality objectives (DQOs) can be 
attained, the level of analytical quality achieved will be at least Level III. One set 
of samples (samples collected in any one day or one sample package) per year will 
undergo the more rigorous QA/QC to ensure data of Level IV data quality. The 
laboratory will report data equivalent to Contract Laboratory Program (CLP) 
Routine Analytical Services deliverables. Data will be sufficiently documented to 
allow personnel to review and evaluate data quality. 
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7.3 SAMPLING DATA QUALITY OBJECTIVES (DQOs) 

DQOs are quantitative and qualitative statements specified to ensure that 
data of known and appropriate quality are obtained during sampling. The overall 
objective of sampling is to provide an accurate, precise, and representative 
confirmation that the OD unit treatment process is not contaminating surrounding 
soils above RCRA action or background levels. DQOs will be followed in terms 
of precision, accuracy, representativeness, completeness, and comparability 
(P ARCC). The P ARCC parameters indicate data quality. The procedures 
described in this section are designed to obtain P ARCC, for each sampling and 
analytical method and analysis. 

7.3.1 Precision 

Precision is a measure or estimate of the reproducibility of measurements 
under a given set of conditions. Specifically, precision is a qualitative measure of 
the variability of a group of measurements compared to their average value. A 
simple measure of precision is the standard deviation. The methods and protocols 
found in the most recent version of EPA SW -846 will be used by the laboratory 
performing the sample analyses. 

The overall precision of measurement data is a mixture of sampling and 
analytical factors. The objective for precision in the chosen laboratory for certain 
samples is to equal the precision demonstrated for the CLP methods on similar 
samples. Laboratories commonly determine precision from duplicate samples; 
thus, precision is usually expressed as relative percent difference (RPD). The 
calculation for RPD is: 
where Vl and V2 are the reported concentrations for each duplicate sample. 

7.3.2 Accuracy 

Accuracy is the ability to obtain a true value. The accuracy of an entire 
measurement system indicates any bias that exists; this is generally difficult to 
measure through the entire data collection process, since there are potentially 
many sources of error. These include the sampling process, field and laboratory 
cross contamination, preservation, handling, sample matrix, sample preparation, 
and analytical techniques. Sampling accuracy can be assessed by evaluating the. 
results of field blanks; and analytical accuracy, through use of known and 
unknown QC samples and matrix spiked samples. 

Laboratory accuracy is checked by adding a known amount of surrogate 
compounds to a sample and ensuring that amount is recovered in the analysis. 
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Surrogate compounds are compounds unlikely to be found in actual samples. This 
addition of a compound(s) is referred to as spiking, and the samples are referred to 
as spikes. The objective for accuracy in the chosen laboratory for certain samples 
is to equal the accuracy demonstrated for the CLP methods on similar samples 
being analyzed for similar concentrations of contaminants. Laboratory accuracy is 
expressed as percent recovery (PR), calculated by: 

where So is the background value obtained by analyzing the sample (before the 
spike is added), Sa is the concentration of the spike added to the sample, and Ss is 
the value obtained by analyzing the sample after the spike has been added. 

7.4 SAMPLE RETURN OR DISPOSAL 

Unless directed otherwise by Cannon AFB, the laboratory will dispose of all 
soil samples following analysis. The laboratory will provide certification that its 
facilities qualify for the exemption in 40 Code of Federal Regulations (CFR) 
261.4(d), which excludes waste samples from many hazardous waste management 
requirements. In addition, all laboratories will provide the base with an 
explanation of the disposal practices employed with respect to sample residual. 

8. REFERENCES 

New Mexico Environment Department, Hazardous and Radioactive Materials 
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Snedecor, G.W. and Cochran, W.G. Statistical Methods, 6th Edition, Sect. 4.14 

U.S. Environmental Protection Agency (EPA) November 1986. Test Methods for Evaluating 
Solid Waste, SW-846, 3rd Edition, Office of Solid Waste and Emergency Response, 
Washington, D.C. 
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Table C-3. Waste analysis data: typical ordnance suitable for open-detonation. 

Constituents 
General or typical M th d .. AFR. TO R f . . . . e o : e ercncc concentration or amount NEW 

0 . 
1 

p ha (lbs.) tsposa aragrap \'-... ..,·~·!;.::JJ· 

Adapter, ADU-449/B Single-based Steel 0.0083 OD: No reference 
Adapter, booster nose Tetryl Steel 0.3900 OD: No reference 
Adapter, booster tail Tetryl Steel 0.8800 OD: No reference 
Assembly, explosive transfer, 188- Tetryl Steel 

' 0.1300 OD: 9-31 1-5 

Assembly, initiator Single-based Steel 1.00 OD: 6-29, 9-31 
Blasting cap PETN/Tetryl Aluminum 0.0019 OD: 6-7 
Block, demolition TNT Paper and Tin 2.0 OD: 6-29 

() Cartridge, 30mm HEI RDX/Incendiary Steel and Aluminum 0.0916 OD: 6-9 I ..... mix 0 

Cartridge, 40mm M674 Single-based Steel and Aluminum 0.2156 OD: 6-9 
Cartridge, 40mm HE RDX/TNT Steel and Aluminum 0.0780 OD: 6-8 
Cartridge, 40mm practice Single-based Steel and Aluminum 0.0008 OB: 3-6; OD: 6-9 
Cartridge, 40mm smoke Single-based Steel and Aluminum 0.1722 OB: 3-6; OD: 6-9 
Catapult, rocket, CKU-5A/A Single-based Aluminum 5.500 OD: No reference 
Charge, demo, C-4 RDX, Plastic 30.0 OD: 6-29 Polyisobutylene 

Charge, shaped, C-4 RDX, Steel 0.8300 OD: 6-29 Polyisobutylene 

Charge, spotting, CXU-3A/B Black powder Aluminum 0.0830 OD: 6-39 phosphorus 0 
!:! 

~ Cluster, MK20 Mod 3, Rockeye Tetryi/RDX Aluminum 100.0 OD: 6-24 



., 
Table C-3 (continued) 

'C> .., 
~ 
?" 

:-;: 

Constituents· 
~ 

General or typical . . Method: AFR TO Reference 
Type of waste • · .. · 

Major inert concentration or amount NEW n· · 
1 p ha Major Reactant(s) 

(casings) 
(lbs.) 1sposa aragrap 

Cord, detonation PETN/RDX Plastic 0.0070 OB: 3-6; OD: 6-40 Detonator, electric RDX Steel 0.0003 OB: 3-6; OD: 6-7 Explosive scent, K-9 Tetryl/RDX None 8.0 OD: No reference Fuze, blasting Tetryl/RDX Plastic 
' 0.0070 OD: No reference Fuze, bomb nose Tetryl/RDX Aluminum and Steel 0.1640 OD: No reference Fuze, bomb tail Tetryl/RDX Aluminum and Steel 0.0150 OD: No reference Fuze, delay, M9 Tetryl/RDX Aluminum 0.0002 OD: No reference Fuze, extension, MlAl Tetryl/RDX Steel 2.00 OD: No reference n 

I ..... 
Fuze, FMU-130/B Tetryl/RDX Aluminum, Steel, 0.3600 OD: No reference ..... and Plastic 
Fuze, FMU-139A/B Tetryl/RDX Aluminum, Steel, 0.2778 OD: 6-33 and Plastic 
Fuze, FMU-54A/B Tetryl/RDX Aluminum and Steel 0.3600 OD: 6-33 Fuze, MK339 Tetryl/RDX Aluminum and Steel 0.0006 OD: 6-33 Fuze, practice M228 Tetryl/RDX Aluminum and Steel 0.0030 OD: No reference Rocket motor Black powder Tin 1.100 OB/OD: 8-5 to 8-15; 9-31 Signal kit, A/P25-S-1 Single-based Tin 0.0812 OD: 6-8; 6-41 Signal kit, A/P25-S-2 Single-based Tin 0.0812 OD: 6-8; 6-41 Simulator, projectile, air burst, nlack powder Paper and Plastic 0.0825 OD: 6-41 M27 or M74 

~ 
00 

"' "" 



j 
?0 

~ 

: ... 

@ 
00 

~ 

Simulator, booby trap, Ml17, 
Ml18, or Mll9 

Simulator, detonation, M80 

Simulator, grenade, M116 

Black powder 

Black powder 

Black powder 

Simulator, projectile, ground burst, Black powder 
Ml15 

Table C-3 (continued) 

Constituents 

···Major mert ·•·· · 
(cashigs) 

Paper and Plastic 

Paper and Plastic 

Paper and Plastic 

Paper and Plastic 

&!neral or typical 
concentration or amount NEW 

(lbs.) 

0.0095 

0.0070 

0.0813 

0.1410 

Method: AFR TO Reference 
Disposal Paragraph8 

OD: 6-41 

OD: 6-41 

OD: 6-41 

OD: 6-41 

Notes: (1) Air Force Technical Order llA-1-42, General Instructions for Disposal of Conventional Munitions was used for determining which waste munitions items were suitable for demilitarization by either OD or OB/OD. The reference cited in the last column indicates the disposal paragraph which discusses the specific disposal process. For instance, paragraph 3-6 applies to OB, paragraph 6-8 applies to OD, and the combination 3-6/6-8 applies to both processes. 

(2) Refer to the TO for details on all disposal processes. There are some munitions items for which the preferred disposal process was not referenced in the TO. These were deemed suitable for OD based on the type of ordnance item and the nature of its explosive constituent. 

"If both open burning and open detonation are allowable disposal techniques, then both recommended disposal methods are listed. 

HE = high explosive 
HEI = high explosive incendiary 
LR = long range 

NEW = net explosive weight 
PETN = pentaerythritol tetranitrate 
RDX = cyclotrimethylenetrintramine 

Tetryl = trinitrophenylmethylnitramine 
TNT = trinitrotoluene 

TP = target practice 

('} 
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DEPARTMENT OF THE AIR FORCE 

27 FW CC 

HEADQUARTERS 27th FIGHTER WING (ACC) 

CANNON AIR FORCE BASE, NEW MEXICO 

100 S DL Ingram Blvd Suite 100 
Cannon AFB NM 88103-5214 

Ms Barbara Hoditschek, Program Manager 
RCRA Permit Program 
State of New Mexico Environment Department 
Hazardous & Radioactive Materials Bureau 
PO Box 26110 
Santa Fe NM 87502-6110 

12 MAR 1993 

RE: RCRA Subpart X Part B Application 100-Year Flood Plain Study 

Dear Ms Hoditschek 

We are submitting the 100-Year Flood Plain Study for the Open Burn and Open 
Detonation (OB/OD) Thermal Treatment Facility at Melrose Air Force Range. The 
study indicates that we will need to raise the present berm one additional 
foot to protect the facility from a 100-year flood. A project is in the 
planning stage to raise the current berm height. 

We are awaiting approval of our Sample and Analysis Plan for the OB/OD unit 
submitted to your office 13 January 1993. Once approved, our range personnel 
will schedule the necessary work. 

Additional information will be provided to your office as we receive and 
review the material for accuracy. Your cooperation and assistance with 
Melrose Air Force Range permitting concerns are greatly appreciated. 
Questions concerning Melrose Air Force Range may be directed to Ms Vera Wood 
at 784-2739 or Mr Jim Richards at 784-4639. 

~~ 
Brigadier General, USAF 
Commander 

1 Atch 
100-Year Flood Plain Study 
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United States Department of the Interior 
GEOLOGICAL SURVEY 

Water Resources Division 
4501 Indian School Road NE, Suite 200 

Albuquerque, NM 87110-3929 

January 20, 1993 

MELROSE AIR FORCE RANGE 

100 YEAR FLOODPLAIN STUDY 

Problem Statement: 

Melrose Air Force range requires an operating permit for an open burn/open detonation unit situated in the NW 1/4 SW 1/4 SW 1/4, section 27, T. 1 N., R. 30 E. The 100 year floodplain boundary and elevation at the detonation unit needs to be determined. 

Work Statement: 

Provide a letter report of the 100 year floodplain hydrology and hydraulic analysis. The following are the estimated work tasks. 

1. Perform surveys with a 'Lietz' Total Station of the channel and subbasin hydraulic geometry. Survey the perimeter of the detonation unit for floodplain location and reference point monument. 

2. Perform hydrologic analysis for the estimated 100 year flood discharge using HEC 1 Flood Hydrograph Package presented by the U.S. Army Corps of Engineers, 1990. In addition, thr: 100 year discharge is to be estimated with U.S. Geological Survey regional regression equations. A current report available for this analysis is WRI 86-4104 by Waltemeyer, 1986. 

3. Perform hydraulic water surface profile computations using HEC 2 Water Surface Profiles presented by the U.S. Army corps of Engineers, 1990 or WSPRO, a Computer Model for Water Surface Profile Computations presented by the Federal Highway Administration/U.S. Geological Survey, 1990. 

4. Report preparation and mandatory review. 



'. . 

r l _, 

r 
L ~ 

'-­
f r 
i \l. 
L ~ 

' i_ 

' ' 
~ 

" I 

v 

--
\\1 
.j 

l~ 

United States Air Force. 

Environmental Restoration Program 

·--

GEOLOGY AND ANALYTICAL RESULTS 

FOR SOILS AT THE 

OPEN BURN/OPEN DETONATION 

THERMAL TREATMENT FACILITY 

... 
Melrose Air Force Range 

New Mexico 

August 1993 



RCRA SUBPART X PART B APPLICATIO:\" 
OPEN BUR..N /OPEN DETONATION THERMAL TREAT?YIENT FACILITY 

l'viELROSE AIR FORCE RA.:.'\GE, NE'h' :MEXICO 

August 1993 

GEOLOGY AND ANALYTICAL RESULTS FOR SOILS AT THE OPEi\i 
BURN /OPEN DETONATION THER:.viAL TREATNrE>~T FACILITY, 

l'viELROSE AIR FORCE RANGE, 1'\E\ V NIE>:~·::::o 

PREPARED FOR 

27CES/CEV 
Environmental Management Flight 

Cannon Air Force Base, New Mexico 88103 
505-784-4639 

PREPARED BY 

U.S. GEOLOGICAL SURVEY, WATER RESOl.JRCES DIVISION 
4501 INDIAN SCHOOL ROAD NE, SUITE 200 

ALBUQUERQUE, NEW l'viEXICO 87110 
505-262-5342 



NOTICE 

This report has been prepared for Cannon Air Force Base b;r ~:~ ~ L".S. Ceo logical Survey, \' ·c,~:e:· 

Resources Division, New Mexico District, for the purpose of pr,y:idir.g technical informatior .•. 

completion of their Resource Conservation Recovery Act (RCf'-..-\) Subpart X Part B operah·<;:: 

permit at Melrose Air Force Range. Because the report relates :o actual or possible releases c: 
potentially hazardous substances, its release prior to an Air Force final decision on remedi~;~ 

action may be in the public's interest. The limited objectives of th:s report and the ongoin~ 

nature of the baseline study for the permit application, along v·:ith the evoldng knowledge of site 

conditions and chemical effects on the environment and health, ::1ust be considered when 

evaluating this report because subsequent facts may become knowr ~l~Jt may make this report 

premature or inaccurate. Acceptance of this report in perfom<zmce cf ti'..: ::ontract under which it 

is prepared does not mean that the Air Force adopts t.he conclusions, :- .occmmend.:1tions, or other 

views expressed herein, which are those of the contT3ctor only c;nL: L~C r.ct necessarily reflect th;:; 

official position of the United States Air Force. 



.. PREFACE 

The purpose of this investigation is to determine the site geolc~::/ and the possible contamir.z-:tion 

of soils in or immediately adjacent to the Open Burn/Ope:-: :::Jetonation Thermal Treatr:>2:·.t 

Facility on the Melrose Air Force Range, New Mexico, wher10 contaminants may have b. cci. 

released from the operation of the Open Bum/Open Detonation Thermal Treatment Facility. 

Project Chief of this im·estigation is Jerry Larson. Technical support is provided by employees of 

the New Mexico District of the U.S. Geological Survey, Water Resources Division. Text and 

illustrations were prepared by the Publications Unit of the 0:e'vv i\lexico District. Chemical 

analyses were performed by Rocky Mountain Analytical Laborat0ry, a division of Enseco, 

Arvada, Colorado. Drilling was performed by the U.S. Geological St:r'.-C:'· 

Appreciation is extended to the base points of contact--Captuin Crego::: Walters and Ms. Vera 

Wood, Environmental Management, Cannon Air Force Base. The assistance and cooperation of 

all involved iT1 the investigation at Melrose Air Force Range are greatiy J?preciated. 

This work was performed between April and July 1993. Captain Gregory \Nalters, 

Environmental Manager. Cannon Air Force Base, is the Technic.1.l P::-oject Manager for this 

investigation. 

Approved: 

Russell K. 1_ivingston 
District Chief, New Mexico 
U.S. Geologic;;ll Survey 

Captain Gregory Walters 
Technical Project Manager 
Cannon AFB, New Mexico 
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1.0 INTRODUCTION 

1.1 Description of the Melrose Air Force R.:mge Subpart X Part B Permit 

Application 

The U.S. Force (USAF), in performing its primary mission cf L-:efense of the United States, h;1s 

frequently engaged in operations that deal with toxic and !·.zi::::::rCO'JS materials. Cannon .·\i ~­

Force Base has applied for an RCRA Subpart X Part B Pen:tit tc treat reactive material in 

expended ordnance. This baseline study will identify th con5'titJ.ents of past toxic and 

hazardous materials burned or detonated at the Open Bum/Open C2lonation site in order to 

control hazards to public health and the environment. The Department of Defense (DOD) issued 

Defense Environmental Quality Program Policy MemorandUM (DEQPPM) 80-6 in June 1980, 

which mandated that hazardous waste material sites on DCD inst;;ll,:dons be identified. The 

USAF implemented DEQPPM 80-6 in December 1'?80. The mr:-e:·.t policy is contained in 

DEQPPM 81-5, dated December 11, 1981, and was implemented cy C.S. Air Force Message 

2118072 in January 1982. 

DOD policy is to identify and evaluate suspected problems associated with past hazardous 

contarnim:tion, to control hazardous contamination, and to control hazards to the public health 

and welfare. The baseline study will be conducted in accordance with the basis for response 

actions on USAF installations under the provisions of the Comprehensive Environmental 

Response, Compensation and Liability Act (CERCLA.) of 1980, the Superfund Amendment and 

Reauthorization Act (SARA) of 1986, the Resource Conservation and Recovery Act (RCRA) of 

1976, the Hazardous and Solid Waste Amendments (HSWA) of 1984, and Executive Order 12316. 

The current study of the Open Bum/Open Detonation Thermal Treatment Facility (hereafter 

referred tc as OB/OD) on Melrose Air Force Range (MAFR) is a baseline RCRA investigation. 

1.2 History of Past Work at the Installation 

1.2.1 Previous investigative activities and documentation 

No previom investigations have been performed at this installation. An Environmental Impact 

Statement was completed on October 17, 1989, by Science Applications International 

Corporation (SAIC) for the MAFR. 
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1.3 Installation Description 

MAFR is located approximately 10 miles southwest oi \!Ielros<: ::nd approximately 30 miles ;,vest­

southwest of Clovis in east-central 0Jew Mexico (fig. 1.3.1). Th2 Rzmge consists of 77,120 acr::::c in 

Roosevelt County, New Mexico. The Air Force has 15,680 acres oi restrictive easement oi ti<e 

total acreage, which can be used for cattle grazing or gas/ oil explo!"ation or extraction. SoL~e 

crops are grown in the northern sections of the Range cut the ?rir:1c1ry ase is for cattle grazing. A 

Range support facility near the center of the Range houses a tir2 stz,1:on, maintenance area, TV 

camera station for monitoring ordnance practices, and other suppcrt facilities (fig. 1.3.2). The 

basic mission of MAFR is to support bombing and air-to-ground gunnery training missions by 

Air Force, Air Force Reserve, Air National Guard, Navy, and ~Iarine m"iits. The Range consists of 

a composite day/night simulated special and conventional weapon ~:!~ivery range and a day/ 

night tactical range. 

1.4 Description of Study Area 

The OB/OD is located approximately 1.2 miles south of the Range su?port facility as shov.'Tl on 

figure 1.3.2. The site is an approximately 700-foot-diameter circular area with a bum pit in the 

center (fig. 1.4.1). The bum pit is used infrequently and consists of bllming material with the aid 

of unused diesel fuel. Surrounding the burn pit is a 200-foot area used for detonations. 

Detonations are performed by digging trenches and exploding the ordr.ance within the trench. 

1.4.1 Project objectives 

In this proiect, the Geological Survey will investigate the OB/OD on !vlAFR to determine site 

geology and possible hazardous materials in the soil. 

The ob;2c:ive of this effort is to conduct a facility investigation of the OB/OD on MAFR and to 

identify and characterize past releases that may have occurred. Information presently available 

concerning ~;ite use, history, and type of waste is minimal. This investigation will collect data to 

determine tbe type of wastes and extent of contamination at the site. This site is remote and few 

people (receptors) are near the sites who would come in contact with airborne contaminants 

released from the sites. The receptors of most concern are people working on the base who come 

in contact with surface water or ground water from supply wells or residents of the area who 

could come in contact with ground water or surface water that has moved off the base. The 

pathways for contaminant release are air, dust, surface water, and ground water. Because no 

perennial streams are on base, contaminants in surface water would be transported during the 

rare times when runoff results from precipitation. The pathway of greatest potential if 

contaminants are released is ground water. Ground water on base is generally deep, so an 

important consideration in this study is to determine if contamination is moving through the 

unsaturated zone toward the ground water. 
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2.0 SUMMARY OF EXISTI~G INFORMATION 

2.1 Installation Environmental Setting 

A su:nrnary of the available infonnation on the environmental setting of MAFR is discus::c'-i i::-t 
the following sections. This includes the geographic setting, ge(>logy, soils, ground wz.~c-r, 

surface water, climate, biology, and demographics. 

2.1.1 Geographic setting 

MAFR is located in the High Plains section .of the Great Plains pl~ysiographic province. The 
region is essentially a plateau, bounded on the north by the Canndiz-i1~ River and on the east and 
west by prominent escarpments rising as much as 300 or more feet .:suve the lov.;er lands. 

The surface of the plains is flat throughout much of the area em,:: ;ently undulating in the 
remainder. An exception to the flat surface is the Portales Valley, whic~1 is the drainage for much 
of MAFR. This valley is as much as 30 miles wide and drains eastward-southeastward into 
Texas. The drainage on MAFR is predominantly to the northeast to·ward the Portales Valley. 
Altitudes range from about 4,620 feet on the mesa at the southwest edge of the Range ~:J 4,218 
feet at the northeast corner of the Range. 

2.1.2 Geology 

MAFR lies on the western edge of the Ogallala Fonnation and is defined as a stratigraphic unit of 
Pliocene 2ge. The Ogallala in the MAFR area includes valley-fill deposits of Quaternary age 
which consist of clay, silt, fine- to coarse-grained sand, gravel, and caliche. Lithology varies 
within s.:1ort distances, both vertically and horizontally, and individual beds or lenses are not 
contil1uous over wide areas. 

Most of th~: Ogallala is unconsolidated, although near the top and locally within the fonnation 
the sediments have been cemented, chiefly by cakium carbonate, to fom1 beds of caliche. The 
degree of cementation varies greatly from well cemented to partially cemented. The caliche 
occurs in single or multiple layers in the uppennost part of the formation throughout the area. 

The Ogallala Fonnation overlies an erosional surface incised into Triassic rocks on the :NlAFR. 
The slope of the Triassic rocks is to the east-southeast. 
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2.1.3 Soils 

Surface soils, as described by Ross and Bailey (1967), constitute generally the first 5 feet of 

unconsolidated material below land surface. The soils on \!AFR are generally of the Arr.::rilk­

Clovis loams and Amarillo-Clovis fine sandy loams associdtion, and the soils on OB/CD are 

further subdivided into Olton loan. Olton loam consists of about 4 inches of brown to cJd;:­

brown loam that has strong granular structure and is ncnc~lcareous. The subsoil is 

noncalcareous clay loam. It is about 24 inches thick and has a suba.ngular blocky structure. Th2 

subsoil overlies a strongly calcareous layer that is 18 to 20 inches ~hick, light reddish brown in 

color, and massive. Olton loam is characterized by moder3te runoff and slow interval drainage. 

Puddling is common following a hard rain and wind erosion is a slight or moderate hazard. 

2.1.4 Ground water 

The principal source 01 ground water on MAF:<. is the unde::lying Ogallala aquifer. The 

Quaternary alluvium of the Portales Valley is considered part of tl'.e Ogallala aquifer. Ground 

water in the Ogallala is unconfined and contained in the pore sp:ces of the lli<Consolidated or 

partially consolidated sediments. The saturated thickness oi Ogallala aquifer material is 

estimated to be less than 100 feet on the Range due to its proximity to the western edge of the 

aquifer. 

Depth to water varies from 41 feet below land surface along the Canadi.1 del Tule on the southeast 

comer of the Range to 128 feet along the east-central Range boundary. Ground water on the 

Range flows in a northeasterly direction toward the Portales Valley. 

2.1.5 Surface water 

MAPR .has no perennial surface water. During intense precipitation, water flows in the normally 

dry stream channels and over land. Lakes were present during pluvial periods of the 

Pleistocene, but declining water tables during the Holocene led to the drying up of these lakes. 

Presently, ephemeral lakes form in playa basins after heavy rainfall. 

2.1.6 Climate 

The climate of MAFR is semiarid. Average annual rainfall recorded at Cannon AFB is 15.2 

inches, most of which falls during the summer months as thundershowers. Monthly averages 

vary from 0.4 inches in the winter months to 2.5 and 2.7 inches in July and August, respectively. 

Maximum monthly rainfall is 11.4 inches in July and maximum daily rainfall is 4.8 inches. 

Annual snowfall for this region is 10 to 13 inches and the record snowfall is 19 inches. 

Average monthly temperatures range from the mid-30's in January to the upper 70's in July. 

Occasional days of temperature more than 100 degrees occur in the summer; the highest 

recorded temperature is 106 degrees. Minimum temperatures range from the low 20's in January 

to the mid-60's in July; the lowest recorded temperature is 11 degr2~s. 

Winds on the MAFR are often gusty and can average 19 miles ~er hour (mph) or greater. The 

prevailing surface wind direction is west. These: west winds i::~cw primarily from October to 

May. During the remainder of the year, winds tend to be from the south. Monthly wind 

averages range from 6 to 10 mph; the maximum recorded wind g-.:st is 84 mph. 
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2.1.7 Biology 

The vegetation of MAFR is classified as grassland. Grassla:~d is dominated by various grz:sscs 

but may also contain low shrubs. No fishing streams or }z-,~~es are on the Range and wiklife is 

sparse. Burrowing rodents are the most common fore of wildlife. Several spec: s of 

endangered wildlife may exist within the area, but have not been sighted on the Range. T:1ese 

include the southern bald eagle, the American peregrine f&:ccn, ::nd ~lack-footed ferret. 

2.1.8 Demographics 

No major population centers are near MAFR. The nearest ccmmunity is Melrose, which is about 

10 miles north of the Range. Clovis and Portales are about 30 -:r.iL::s east of the Range. The 

nearest inhabitants are about 4.5 miles east of MAFR on the :-cad :r~tc che Range. 

2.2 Site-Specific Environment Setting 

To design a technically sound investigation of the presence or ZlDsence of cor.taminant release 

from the OB/00, a conceptual model of contaminant movement from the site \'l.'as developed. 

This conceptual model was developed using available information on the nature of the site, 

stratigraphy, and hydrology of the MAFR area, and pertinent literature on the movement of 

contaminants in the unsaturated zone. 

The OB/OD on MAFR overlies the Holocene alluvium and the Ogallala Formation. The 

Holocene alluvium generally consists of a thin veneer (less than 50 feet thick) of clay, sand, and 

gravel on top of the Ogallala. 

The litr.ology of the Holocene alluvium and Ogallala Formation varies considerably in short 

vertiral distances. Lithology ranges from clay to gravel and cobbles. Caliche or buried soil zones 

are penetrated at several locations at various depths. Many of these caliche zones contain 

considerable amounts of calcareous cemented sediments, and in some cases root casts were 

evident. The relatively large changes in dominant grain size and sorting in small vertical 

distances indicate that the vertical and lateral permeabilities of the alluvium and Ogallala vary 

considerably in small vertical distances. The dominant grain size of the sediments on the Range 

also may considerably vary laterally in short distances. No detailed geologic mapping has been 

done on the Range. 
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2.2.1 Open Bum/Open Detonation Thermal Treatment Facility 

The OB/OD site is located in the south-central part e:f :,L\FR in section 27, Township 1 North, 

Range 30 East. The site is about 1 mil~ south of the ;:-:cJ:--, Jbservation tower and command post 

for the Range. 

Pathways for contaminar'.ts include air, dust, surface '.Vater, and ground water. Air pathways 

may result from contar:-ti:~:.mts that have a large volatility or have been blown into the air during 

detonations. Dust path;· -.lys can result from wi:ids that erode surface materials that may be 

contaminated. Surface-water pathways are likely only during precipitation from storms that 

result in runoff over and through the site and eastv,:ard. Ground-water pathways may result 

from migration of cont:m:ination through the unsatur:.1ted zone to ground water. Receptors 

include site workers and base employees who work on or near the site. 

The focus of the investigation at OB/OD was to determine the site geology and possible 

contamination in the unsaturated zone at the site. During Mary 4-6, 1993, the upper unsaturated 

zone was investigated using 20-foot soil borings and surface sampling. Two 20-foot borings 

were located within the detonation area as shovvn on figure 2.2.1.1. One additional 20-foot 

boring was drilled 200 feet \vest of the outer perimeter of the site to determine background. The 

rationale for the location chosen for the background sample was the predominantly westerly 

wind and the eastward-dipping alluvial sediments at this location, which provided an updip and 

upwind location for background samples. The 20-foot borings were sampled at 0, 5, and 10 feet 

for metals and explosive residue. 

To better define the near-surface geology, borings \-vere continuously cored to a maximum of 20 

feet. These cores were selected on the basis of providing a good cross-sectional look at the site. 

During June 3-8, 1993, two deep holes were drilled to further define the geology at depth and ~:J 

locate water-yielding zones. The first hole was drilled to 180 feet and sealed and the second hole 

was cored to 120 feet and completed as a monitoring well. In addition, 11 shallow soil borings 

were drilled to collect additional soil samples at depths of 0 and 5 feet. The locations of the soil 

borings and the monitoring well are shown in figure 2.2.1.2. 

2.2.2 Site geology 

The 20-foot cores discussed above provided a good geologic description at the OB/OD site. The 

background hole (OB/00-03) was cored to 16 feet. Drilling was halted due to vert hard 

drilling--presumably caliche. 

In general, the top 20 feet at the OBI OD consists predominantly of silt and minor amounts of 

sand, clay, and gravel. Caliche and calcification layers are scattered throughout the section. The 

predominant change observed between the holes is a distinctively lighter color of sediments 

within the impact area com?ared to those of the background site. The color change is attributed 

to the mixing of soil mc.te:-:..::1 during trenching operations and to the effects of exploding the 

d 'T' bl ? ') ? 1 ? ) ~ ? d ') ') ') 3' , . . f h t . ls t t d . 
or nance. 1a es -·-·-· , _._ . .:..,_,an -·-·-· are aescnptwns o t e rna ena pene rae m core 

holes CS/OD-01, 02, a~d :.:, respectively. 
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Table 2.2.2.1.--Lithologic log of core from hole 08/CC-01 Melrose Air Force Range, NM 

Jepth interval below land 
sunace (feet) 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

F.- . ·- ... ... -··-···--···----·· ···------··--·---..., ···-···-···--····-.:..:_.-_-_ -~ ~ ~-_-:-:_:-:-::I 

~.;&.:-~2~~~~~~~~~ 
:.;_-:;:::;:.---:7" ~::-:=.:..:.::::::..=:::_""::l -------------------------------------------· .... 
·.-=..:.:::..::-_.:.::....:::::-:::: ::;:.:__ -_-:::-:-. -... :..:.:.-=..~ 

=ft~=~~::~=~~~=~~ 
~~-~~~~~~-i8 -==--=--= .=-:..:-...==.. ~-== ~ ---=-., 

iflrl! 
~-~ E~--------------····--·:.>-

Lit:-.c:c~ic description 

1· - 2' Recover; 11". Ver; :::::n:~ucted silt (cemented). Munsell color 

chart; slit is grayish orange pink (5 YR 7/2). A few thin layers 

of calcification. Root :~;cgs throughout th1s Interval. 

2' - 4 • Recovery 22". Verv similar to above interval. Still grayish orange 

pink (S YR 7/2). Ti"le layers or mora of a banding of the 

calcification has slightly 1ncraased. but not yet turned to caliche. 

No sand or gravel. 

-1· - 6' Recovery 20". Interval is still cemented silt with some very fine 

sand Slight color change. light brown (5 YR 6/4). Thin bands 

of caliche. Also a few small bands of a darker fine sandy silt, 

moderate brown (5 YR 4.4). Still root tubes throughout. 

6' - a· Recovery 23". Light-brown (5 YR 6/4) compacted silt with some 

verf fine sand, small amount of bands of caliche. No moderate-

brown bands. Still root tubes. 

a· - 10' Recovery 22". Still has light-brown (5 YR 6/4) compacted silt with 

some very fine sand. However, there are more caliche layers. 

The silt and caliche seem to be pressed together in layers, 

breaking apart in layers. Root tubes. 

10' - 12' Recovery 20". Interval is basically the same as the previous 

sample. A slight change in color, light brown (5 YR 5/6). Slight 

increase in quantity of very fine sands. Thera are also a few 

pieces of small dark gray-black gravel, 1-2 mm. Root tubes. 

12' • 14' Recovery 23". Same as above; decrease in the compacted layers. 

more loosely packed. More fine sand. Caliche is now more of a 

calcification with more nodules rather than layers. 

14'- 16' Recovery 23". Has become more cemented silt. Most of this 

interval (14.7'-16') has a color change, gray:sh orange pink 

(5 YR 7/2). Less fine sand and mora banding of the calcification. 

Almost no small gravel. Root tubes. 

16' - 18' Recovery 19". Same as above (14.7'-16'). 

1d' - 20· Recovery 24". L.aygred cemented silt. No small gravel. Very 

small percentage oi fine sand. Coio; varies. Area with more 

calcification is ~ray1sh orange pink (5 YR 7/2); less 

calciiication is light brown (5 YR 6/4). Still root tubes. 
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Table 2.2.2.2.--Lithologic log cf core from hole OB/OD-02 Melrose Air Force Range, NM 

D9pth inter;al below land 
surface (feet) 

ur:.::·Jgic description 

~~~ti~-; 

~~:[¥:~~~~~ 

~-~~~-i t~.:.:~:r~:::.-s:-::.::a_~~~~{:f~i. 
::_:;-~~~~~;.=-~~~~2~~ 

~~~~H~Ii 
~£~~~~~~~~ 

0 - 2' Recovery 22". Very corr.oacted silt. Light brown in color (5 YR 5 6) 

(Munsell color chart:. Ciarr.eter of acetate sample tube is 28 mm. 
Numerous layers oi caliche material, as large as the full diameter 

of tube. Numerous noouies of caliche throughout interval. Small 
amount of limestone gravel, as large as 5 mm--angular tn shape. 
Root zones throughout core. 

2· - 4 • Recovery 22". Basically same as above. Compacted dry silt. Slight 
change in color, lignt brown (5 YR 6/4). No hard caliche layers 
but several irregularly banded or spotted lighter colored--probabiv 
some caicification. Root tubes throughout tnterval. Traces ot 
small, gray or darker. suoangular to angular gravel. 

.1· - 8 • Most of material is compacted light-brown silt similar to above. 
but now has a large amount oi poorly sorted gravel (quartz. feldspa~. 

limestone). Gravel is generally subrounded to subangular (m::1ny 
angular fractured !Jteces). Sizes range up to diameter of sampling 
tube (28 mm) and probably much larger. Large amount of caliche 
and other lesser degrees of calcification. 

8 · - 12' Similar to previous inter.·al only now lighter in color, grayish-orange-
pink (5 YR 7/2). Much less gravel than previous interval. Overatl 
more compacted and calcified than before (several very "tight" zones). 

12' - 15' Tightly compacted light-brown silt with many light-colored calcified 
zones: slightly more gravel than previous interval (gravel is 
generally smaller. down to sand size). No white bands of caliche. 

15' - 20' Compacted brown silt, light-brown (5 YR 5/6), slightly darker than 
before. A lot of fine sand with some coarse sand to fine gravel. 
Several caliche nodules, but no large caliche layers. Noticed a 
dime-sized piece of shrapnel in sample. No root tubes. 

20· - 22' Upper 1.3' of this interval is still compacted light-brown silt with 
fine sand. The lower 0.7' is a mixture of light-brown silt with 
coarse dark-gray and black sand with small limestone gravel as large 
as large as 5 mm. Also a hard caliche layer 0.1· thtck at 21.8 ·. 
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Table 2.2.2.3.--Lithologic log of core from hole OB/GC-03 Melrose Air Force Range, NM 

Depth interval below land 
surface (feet) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

0' w 1' 

1'. 2' 

2'- 4' 

4'- 7' 

7'- 9' 

9' - 12' 

12'- 14' 

~ ..4,- 16' 

u:-:c:cgic description 

Moderate-brown (5 YR 4/4) silt, lightly compacted with 
some fine sand ana traca of small gravel (limestone and 
quartz), subrounded tc s;..oangular. Plant roots throughout. 

Light-brown (5 yc; 3/4) moderately compacted silt. about 10% 
randomly "specl\ied" ·.v1th white nodules or small bands of 
caliche. Some iine sand, no gravel. Root zones throughout. 

Moderate orange-p1nk i 5 ·rR 8/4) silt with some fine- to very 
fine-grained sana. Abcu: 30% is white banaed but very few 
separate nodules. Rcct :uoes throughout. No gravel. 

Light-brown (5 YR 6/4) silt with some very fine- to fine-grained 
sand. Moderately comoacted with small amount of whate nodules 
(calcification) and irregular light-colored bands. Srna!l number 
of small limestone nodules. Root tubes throughout 
(no gravel). 

Light-brown silt and very fine sand similar to previous interval, 
only a half-shade darker in color, probably due to decrease 
overall in calcification. Still a few white calcite nodules. 
Traces of very hard sandstone. Root tubes throughout 
No gravel. 

Light-brown silt and fine-grained sand as above (somewhere between 
5 YR 6/4 and 5 YR 8/4 ). Slight increase in small calcite nodules 
and lighter irregularly shaped zones. Slight trace of small 
gravel, mostly flmestone, some quartz (quartz is well rounded.) 
Root tubes. 

Light-brown (5 YR 6/4) silt and very fine-grained sand similar to 
previous intervals. Slightly more compaction than before. Only 
trace of small calcite nodules and lighter colored irregularly shaped 
zones. No gravel, small amount of pale-brown (5 YR 5/2) clay 
at about 13 feet. Root tubes throughout. 

Light-brown silt "~"d ·1ery fine-grained sand. similar to previous 
interval, only has small color variations (lighter/darker) throughout 
interval. Small amount of white calcite nodules. Trace of gravel 
(mostly subroundea to subangular limestone fragments - generaily 
very small). Root tubes throughout. 
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During June 3-7, 1993, two exploratory holes were drilled in the northeast comer of the OB/OD. 

The first hole was drilled with air to a maximum depth d 180 feet. The purpose of this hole was 
to reach the Ogallala aquifer if possible and to det2r:-nir .• ~ the presence of any perched water 
zones. The Ogallala Jquifer was not rt:.::c~ed but a smz:E ::::erched zone was penetrated at a depth 

of 9-J. to 100 feet. The first hole was plugged with bentonite. A second hole was drilled using the 
mud-rotary method. This second hole was continuously cored to a depth of 120 feet and 

completed as a monitorin~ well. Table 2.2.2.4 is a description of the materials penetrated in the 

cored hole, hereafter refer:-ed to as MW-1. Figure 2.2.2.1 is a well-completion diagram showing 

the construction featun:s .- f MW-1. 

The lithology of MW-1 shows similar material in the upper 20 feet as found in other holes. The 

material becomes coarser :;dow 25 feet with sand a11d pebble material. Below 57 feet, most of the 

material is cemented and has very little carbonate material compared to the upper section. This 
lower section is assumed to be the Ogallala Formation. 

2.2.3 AnalyticJl re51..1lts and comparison to action levels 

Soil samples were collected during two time frames for this project. The first samples were 

collected while coring the 20-foot holes OB/00-01, 02, and 03. Samples were collected from 

these holes at depths of 0, 5, and 10 feet and analyzed for explosives by the High Pressure Liquid 
Chromatography (HPLC) method, SW6010 metals, antimony (furnace method), and selenium 
(furnace method). No explosives residue was found in any of the samples. The only metal 
analyzed that exceeded the RCRA action levels was beryllium. Table 2.2.3.1 is a listing of 
beryllium values obtained from the first sampling of OB/OD. Analytical lab sheets for metals 
analysis are found in Appendix A, analytical lab sheets for explosives analysis are found in 

Appendix B, and all Quality Control (QC) results are found in Appendix C. 
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Table 2.2.2.4.--Lithologic log of mor.itorir.g well MW-1 :.1elrose Air Force Range, NM 

Depth interval below land 
surface (feet) 

Litho 1 c gic description 

0 

2 I 
3 

4 
I 

5 

6 

7 

8 

9 

10 

11 

12 

::~j!j~] 
151;;-;,::.~~;i:~~;::·::::~:::.:.~~··: 

:=.=~-:;..;:;:~r..::·:.:..=--=..:.:.;. 

16 :.:.::.-::::::.=::-.=.::.::-.:-...:....-:: :::..~:·· 

17 ~~~~:=:-:.:§~iE.~~ 
~.:::7==:-::=:.-=~~::..:::.·:g 

18 g~~~~~~~~=f~~~ 

;:~!ti!~ 
::~~~~ 
~~~~~~::~.z.~ 

~~~~~il] 
~~11111 

24 

25 

26 

27 

:.l - 5' No samples retained. 

c 

g· 

10' 

(C~t::ngs) Sandy silt w1tr-J c:av and calicr1e noau1es: sand ver" fine :o 

I mea1um gra1n.ed: light brown \5. YR 516\, strong reaction With he:: caliche 
r.ccules 60<}~. ~ 20 mm. 

6 · (Cut:1ngs) Silty sand With ca .. cne and m1nor pebbles; sand very fine 
/to ;,ne-gra:ned. peebles <5%, <1 0 mm. suoangular; pebbles limestone. 

~·/ sanastcne. quartZ; light brcwn ;5 YR 5!6), strong reactiOn With HCI; 
1 ca11c~e occurs as matrix ana ,,ooules < 10 mm. 

'Cutt1ngs1 Silty sand with ca11cne and m1nor peooles: sand very fine 

8 ._............ to iine grained; pebbles <5%. <1 0 mm, subangular; peebles limestone. 
sanastone, quartZ; light brown (5 YR 516), strong react1on With HCI; 
ca11cne occurs as matr1x ana noaules <10 mm. 

g·-- (Cuttings) Sanoy silt With c!ay; sana very fine to fine grained: 
moaeo•ate brown (10 YR 4/61. strong react1on with HCI. 

10'-(Cuttlngs) Sandy silt with clay: sana very fine to fine grained; 
lignt crown (5 YR 5i6), strong reacuon With HCI. 

11 
;...----" (Cunngs) Silty sand with clay; sand very fine to fine gramed: 

w11n 5~. medium graineo; macerate reddish brown (1 0 YR 4/61; strong 
reac::on w1th HCI. 

11' - 18' Clayey Slit w1th sana: sand very fine to fine grained to medium 
grained: in lower port1on, arkos1c; light brown (5 YR 5/6); moderately 
compacteo; weaKly ceme~teo w1th Caco 3, strong react1on w1th HCI; fairly 
aoruot basal contact. 

18' - 24' 

2J' - 31' 

Silty clay, similar to prev1ous interval. Contams 0.5- to 1-mm­
aiameter root holes ana 1 mm flakes of irridescent bluish-black 
Mn-ox1de? (weakly magnetic\. 

Sar.o With snt ar.d c:ay; sand very fine to fine gramed in upper port1on: 
very fine to mea1um ~ramea in lower portion. sana-quartz; moderate 
yeliow1sn brown (10 \'R 5/4\, moderately comaac:ed, weakly cementea 'Nith 

CaCC 3, wong reac:1cr. 'Nith HCI; contains root holes and Mn flakes ,n 
upper port1on: oasal contact cons1sts or a 40-mm ('lj Silty limestone 
lens; hard. difficult to oreaK with hammer. 
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Table 2.2.2.4.--Lithologic log of monitorir.g well MW-1 Melrose Air Force Range, NM--Continued 

Depth interval below land 
surface (feet) 

Lit~:::logic description 

52 

56 

31' . 42' 

42' . 44' 

44' . 47' 

Sand with silt and mmor silty clay clumps and also pebbles with 
cobolss: sand very ;ine :o medium grained: pebbles 25%. 15 to 60 
mm, subangular to su orounded; cobble 100 mm (term mated b)l conngJ, 
subangular: pebbles ana ::obble limestone: light brown (5 YR 5/6). 
ciumos moderately;lirrniy compacted; strong reaction with HCI. 

Clayey silt with sand: sand very fine grained. arkosic; light brown 
(5 YR 516), contams root holes and Mn flakes moderately compacted. 
moderately to strongly cemented with CaC03 , strong reaction wtth HCI. 

Silty sand grading downward to silty sand with pebbles, sand very 
fine to fine-grained with <1o/o coarser whole pebbles, pebbles <2% 
subangular to rounaed, mostly <8 mm with few to 12 mm, scattered, 
except at basal contact: sand-quartz, pebbles-quartz, chert. limonite: 
reddish brawn, moderately compacted, minor root holes, moderately to 
strongly cemented with CaC03, strong reaction with HCI; abrupt basai 
contact includes 30-mm limestone (CaC03) blob with regular horizontai 
and irregular near horizontal laminae, also dendritic. 

TOP OF ROCK 

47' - 54.5' Silty clay and clayey silt. moderate-reddish-brown (10 YR 4/5); 
mooerately/strongly compacted. moderately to strongly cemented 
with caco3 , strong reactton with HCI, upper portion contains 
CaC0 3-rich blobs. also major clayey blobs, greenish gray (S GY 6/1 ), 
with moderate/strong reaction with HCI in lower portion of interval. 

54.5" - ST Silty sand: sand very fine grained, well sorted. moderate reddish 
brown (10 YR 4/5), moderately laminated <1 mm moderately comoacted. 
strongly cemented. no reaction to moderate/strong reaction with HCI 
where calcareous; gradual basal contact. 

. 51' 

TOP OF SOUND ROCK 
Sandstone with siltstone in lower central portion; sand very fine 
grained, clayey •n lower portion, well sorted. micaceous. in uoper 
portion: moderate :Jrown (5 YR 4/4), poorly to well lamtnateo <1 mm 
to 3 mm: mocerateiy hard, readily scro.tch~;~s with knife, no reactton 

with HCI. 
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Table 2.2.2.4.--Lithologic iog of monitoring well MW-1 Melrose Air Force Range, NM--Continued 

Depth interval below iand 
surface (feet) 

:..:rhologic description 

64 

65 

66 

6i 
.. 

68 
....... ::: .... ::;::;:::::::::::::::::::::::::1 

69 ·.· ....... ·.·.· .. ·.·.::::::::::::::::::::::::::::::::d 
iO :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::J 

7o.sl ·····-.:::·.= 
i1 ---··-·-···---

72 

73 

74 

75 ····· .. ············ 

76 

7;_~ ~-~~-~--~--~--~· ~-~-~~ 

~q I[ ll!; fl 
82 ;Lllillill_tilld1J@i_;J 
83 

84 

-:01· · 70.5" Sandstone, very fine ::J fine-grained, upper and lower 1 · 
yeilow ( 10 YR 812\. :nherwise grayish-brown (5 YR 3/2), 
laminated. mooerateiy cemented. scratches with knife. no 
HCI. 

pale-greenish· 
mass1ve to 
reaction with 

-,· lv 

i0.5' . 71" 

71' . 77" 

77" . 77.5' 

Mudstone/shale, pooriy defined 0.1-0.2· zone, irregular, moderate-brown 
(5 YR 4/4). 
Siltstone. shalev: micaceous. moderate brown (5 YR 4/4). poor fissilit 1 , no 
reaction with HCI. 

Sandstone, very fine to fine-grained; arkose; grayish brown (5 YR 3/2\. 
massive to laminated: poorly cemented. scratches with fingernail when 
wetted; no reaction with HCI, blebby basal contact. 

Shale, silty and sand}': sand very line grained, arkosic, moderate brown 
(5 YR 4/4), poor fiss1lity, irregular near-horizontal fracture in upper 
portion and 15 degrees (from horizontal) planar slicken-sided surface are 
Fe stained; no reaction with HCI. 

7i.5 · · 82' Sandstone; very fine to fine or medium grained in lower central portion, 
grayish brown (5 YR 3/2); massive to laminated, weakly cemented. 
scratches with fingernail when wetted; no reaction with HCI. 

82' . 85.2' Mudstone/shale; moderate brown (5 YR 4/4); irregular, near-horizontal 
weak fissility; weak reaction with HCI; basal contact is abrupt 50 
degrees near-planar slicken-side with Fe stains. 

85 ~------- =l 
~~:~ ~~ .--W as.2· . 85.5' Mudstone with volcanic ash (?), contains 10 to 20% silt and very fine to 

fine-grained sandstone. includmg glassy material; greenish gray (5 GY 6/1 ); 
poorly cemented, easily scratched when wetted; weak reaction with HCI: 
basal contact is abrupt and irregular. 

as~= 

87 

89 

90 

=----------= 91 -----------

92~~~~~~~~ ------------
93 

94 : 

95 ~<.::.-----'=-==-==-== 

a- -· ::::.:: . 95 • Mudstone and :;hale: greenish gray (5 GY 6/1 ); poor to moderately 
developed fissility, oissolves in water, few scattered slicken-sides 
and minor near-vertical hairline fractures are Fe stained; weak 
reaction with HCI. 
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le.bla 2.2.2.4.--Lithologic leg of monitoring well MV;- 1 Melrose Air Force Base, NM--Continued 

Depth interval below land L.itMiogic description 
surtace (feet} 

95· - 105' Sandstone, very fine to fine- or medium-grained; greenish gray (5 GY 
6/1 ); 97 · to 1 oo· -zone recovered crumbly (reported to be water 
beanng), small pieces easily crushed when 'Netted, no to weaK reaction 

::::::::::::::::::::::::::>>:<:>:::::::::::::::::::::::::::::::: with HCI. 

1241 • ;,; ..... .;::: """ . 
12sE .. .: - ···_,,-... _:_ · .... 3 

1 05' · 1 OT Mudstone, greenish-gray (5 GY 6!1 ). 

10T - 119' Mudstone, very silty, and siltstone. moderate-brown (5 YR 4/4). soft. 
easily scratched With Knife. very weaK reaction with HCI. 

119 · - 120.2· Sandstone, very fine to fine-grained: grayish green (5 GY 6/1) to 
gray1sh brown (5 YR 3/2); massive, moderately hard, scratches with 
Knife. 

1 ;:s :.: · 125' (Cuttings) Shaie. silty; moderate brown (5 YR 4/4) and greenish 
gray (5 GY 6/1;; ~o reaction with HC:. 
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Table 2.2.2.4.--Lithologic log of monitcr:ng 'Nell M'N-1 Melrose Air Force Range, NM--Continued 

Depth interval below la.nd Lithologic description 
surface (feet) 

125F-:~==~~~~=== r: ... ···-····-
-.:...·· .7 .. _··· .• .--: 

126··: .. ··: .. ··· .. ~··· .. ~~ 

:::~-:~-~~=r~~~~~ 
. '"= .,.; ;.:.-:;:;j 

129~~~~~~~~i~~ 
130 ~:.- ::~~: .• ·:~-~ -~-. -···=.: 

I 

144 ~--=- .... :::.:.... ... ~·: ...... :.:.;... .. :~ 
~::~-:-:-:::.-:·------

147 . . . .. ___ ....:...-· .:::---· _: .... ~ .. ·.-:.: 
148 ...... ,_ -::::···?."-::::-:.=== 
149 :.;: .. ··: .... .. ~"':"::, -~- .. ..., 

150 ~--'7~-~·?::.::=t_::;:.:~ 

151 ==------=----=-----= 
152 = 

125 · . 150' (Cuttmgs) Shale. silty: moderate brown (5 YR 4/4) and greenish gray 
(5 GY 6/1); no reacuon with HCI. 

1 :.;· 155' (Cuttings) Mudstone1shale; brownish-gray (5 YR 4/1 ), cuttings difficult 
to breaK with finger1ail when dry, dissolves when wetted. no reacuon 
with HCI. 
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Table 2.2.2.4.--Lithologic log of moni:crir.g well MVJ-1 v:elrose Air Force Range, NM--Concluded 

Depth interval below land Lithologic description 
suriace (feet) 

175~.!! .. ~ ....... =.::.:.~ -··- ., , ... ~~ .... ........__. ...... . 
~~~~ 

176 .... == ... -

177~-~::-:.~:~:-~·:·:.·.;.;:·/~-;·;·~·~.-::'.·:.~.-.·~ 
... ----·.·;. .·.·:.· ... 

i55' · 165' (Cuttings) Shale and silty shale: greenish gray (5 GY 6/1), cuttings 
difficult to break with fingernail wnen dry, dissolves when wetted, no 
react1on with HCI. 

165' - 180' (Cuttings) Sandstone with siltstone. and shale, very fine to fi~e-grained. 
greenish-gray (5 GY 4/1 ), small pieces easily crushed w1th fingers when 
wetted (except for well-indurated shale); no reacuon with HCI. 
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p 

,:1/ / '-'i.'gad locking protective well cover 

Watar-level measuring point n ;:: :-< 4' X 4" concrete pad 4,262.57 teet 

(too of 4-inch PVC cas n,.., 1 -_;! 1 "ocvs_ sea level and about 0.2 feet above 

· "' II'~ I 1 tCJp or cas1ng 
J UL I 
,.--. I / 

---- -~.------__; U I i U [ __ __:_I-------

Volclay pellet seal. 
Approximately 3.0 cubic 
feet. Top 54 feet 
below top of cas1ng ~ 

Colorado silica sand I 
10-20 mesh. Top 59 1 
feet below top ot casing 

NOT TO SCALE 

Well casing, 4-inch inside-diameter. 
scheoule-40 PVC. threaded flush joints 

20-foot-length, 4-inch 
0.010-inch slot. Top 
top of 4-inch casing. 
below top of casing 

PVC screen, 
92 feet below 

Base 112 feet 

Centralizers at 91 feet 
below top of casing 

and 113 feet 

10-foot-length, 4-inch PVC well casing, 
schedule-40 PVC 

Base of well 122 feet below top of casing 

9ase of drill hole 122 feet below top of 
casing 

Figura 2.2.2.1.--We!l--:::::nclation diagram for monitoring wall 1 MW-1. Drilled and 
complst~c ~'/ U.S. Geological Survey, Coal Branch, Denver, Colo. 

Startec 06-03-93. Completed 06-07-93. Well drilled using mud-rotary 
matnca .:11-1 Wyoming sodium bentonite drilling fluid. 
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Table 2.2.3.1.--Beryllium values obtained from holes OB/OD-01, 02, and 03 

Melrose Air Force Range, New Mexico 

RCRA 
Well and action Reporting Beryllium 

sample Depth level level concentration 

number ( ~eet) (mg/kg) (mg/kg) (mg/kg) 

OB/OD0101 0-1 0.2 0.20 0.60 

OB/000102 5 0.2 0.20 0.34 

OB/OCD103 10 0.2 0.40 0.47 

OB/000201 0-1 0.2 0.20 0.56 

OB/OD0202 5 0.2 0.20 0.54 (duplicate) 

OB/000203 ~ 0.2 0.40 Not detected 

OB/OD0204 10 0.2 1.00 Not detected 

OB/OD0301 0-1 0.2 0.20 0.49 

OB/OD0304 5 0.2 0.20 0.35 

OB/OD0305 10 0.2 0.20 0.55 

• 
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The second series of soil samples were taken June 6-8, 1993. The samples were collected at 

depths of 0 and 5 feet from three boreholes west of the OB/OD for background, three boreholes 

around the perimeter of the bermed area, and eight boreholes around the center of the site. 

Figure 2.2.1.2 sho\vs the location of lhe additional sam?ling sites. Sampling protocol for metals 

was the same as that for the previous sampling. At the request of the New Mexico Environment 

Department (NMED), explosives analysis was done by Method SW 8330. No explosives residue 

was reported in any analyses. Beryllium was found at levels above the RCRA action levels. 

Table 2.2.3.2 is a listing of beryllium values from this second series of soil sampling. Analytical 

illb sheets for metals :'nalyses are found in Appendix A, analytical lab sheets for explosives 

ani1lyses are found in .-\ppendix B, and all Quality Control (QC) results are found in Appendix C. 
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Table 2.2.3.2.-Beryllium values obtained from holes OB/OD-04 through 
OB/OD-14 Melrose Air Force Range, New Mexico 

RCRA 
Well and action Reporting Beryllium 
sample Oeoth 

> 
level level concentration 

number (feet) (mg/kg) (mg/kg) (mg/kg) 

OB/000401 0-1 0.20 0.20 0.64 
OB/000402 5 0.20 0.20 0.47 

OB/000501 0-1 0.20 0.20 0.62 
OB/000502 5 0.20 0.20 0.35 

OB/000601 0-1 0.20 0.20 0.69 
OB/000602 5 0.20 0.20 Not detected 

OB/000701 0-1 0.20 0.20 0.60 
OB/000702 5 0.20 0.20 0.67 

OB/000801 0-1 0.20 0.20 0.62 
OB/000802 0-1 0.20 0.20 0.39 (duplicate) 
OB/000803 5 0.20 0.20 0.45 

OB/000901 0-1 0.20 0.20 0.57 
OB/000902 5 0.20 0.20 0.38 

OB/001001 0-1 0.20 0.20 0.46 
OB/001002 5 0.20 0.20 0.37 

OB/001101 0-1 0.20 0.20 0.58 
OB/001104 5 0.20 0.20 0.32 

OB/001201 0-1 0.20 0.20 0.27 
OB/001202 5 0.20 0.20 0.43 

OB/001301 0-1 0.20 0.20 0.39 
OB/001302 5 0.20 0.20 0.35 

OB/001401 0-1 0.20 0.20 0.52 
OB/001402 5 0.20 0.20 0.44 
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2.2.4 Summary and conclusions 

During May 4 through June 8, 1993, 14 shallow soil borings and two exploratory holes were 

drilled on or near the OB/OD on MAFR. Three of the shallow soil borings were continuously 

cored to depths of nearly 20 feet to characterize the subsurface geology and analytical content. 

These borings were analyzed for metals and explosives at depths of 0, 5, and 10 feet. Eleven 

shallow soil borings "';ere drilled to collect additional soil samples at depths of 0 and 5 feet. Two 

exploratory holes were drilled in the northeast corner of the OB/OD. The first well was drilled 

with air to 180 feet to determine the location of water zones. This hole was then plugged with 

Bentonite. The second well was drilled using the mud-rotary method and continuously cored to 

a depth of 120 feet anJ completed as a monitoring well across a perched water zone from 94 to 

100 feet. 

The geology of the site is mostly silt and very fine sand in the upper 25 feet that becomes slightly 

coarser to a depth of 27 to 57 feet. Below 57 feet the core hole material becomes cemented and 

noncalcareous, indicating the top of the Ogallala Formation. 

Analytical results of the soil sampling showed no explosives residue in the soils. The only metal 

exceeding action levels was beryllium. Beryllium values were high in background samples ar.d 

are naturally high throughout much of New Mexico. The action levels for beryllium is 0.20 

milligram per kilogram. Values obtained from the OB/00 site ranged from nondetected to 0.69 

milligram per kilogram. 
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