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DEPARTMENT OF THE AIR FORCE 

27TH CIVIL ENGINEER SQUADRON (ACC) 
CANNON AIR FORCE BASE NEW MEXICO 

Lieutenant Colonel Alexander P. Karibian 
Commander 
506 N DL Ingram Blvd 
Cannon AFB NM 88103-5003 

Mr. David Cobrain 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Dr E Building 1 
Santa Fe NM 87505-6303 

Dear Mr. Cobrain 

5 Apr 05 

Enclosed for your review are two copies of the Final Construction Completion Report for 
the Remedial Action at Solid Waste Management Unit 101-Sewage Lagoons Cannon Air Force 
Base, New Mexico, dated Mar 05. 

This Construction Completion Report documents the design and construction of a cover 
system for the Sewage Lagoons as part of a voluntary corrective measure to close the site. Tetra 
Tech EC, Inc. (TtEC) conducted the remedial action and prepared this report in accordance with 
the United States Environmental Protection Agency Resource Conservation and Recovery Act 
Corrective Action Plan Guidance (EPA, 1994). 

If you have any questions regarding this information, please contact Mrs. Sheila Newman, 
Environmental Flight, at (505) 784-6391 or email sheila.newman@cannon.af.mil. 

Sincerely 

ALEXANDER P. KARIBIAN, Lt Col, USAF 

Attachment: 
Final Construction Completion Report for the Remedial Action at SWMU 101-Sewage 
Lagoons Cannon Air Force Base, New Mexico (2 cys) 
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Draft Construction Completion Report for the Closure of SWMU 101-Sewage Lagoons 
Cannon Air Force Base, New Mexico 

October 2004 

I Comment 
No. Page/Section Comment Response 

Reviewer: Pete Zamie- Restoration Project Manager, Cannon AFB 
1. Mr. Zamie had no comments on the report. 

Reviewer: Brad Jones- Project Engineer, USACE, Omaha District 

1. General Include figure showing typical cross section of cover system for reference with The text was revised and a figure was added to provide the general 
paragraphs 3.1.4- 3.1.7. schematic cross-section of the cover system as requested. 

2. General Include discussion of as-built soil cover being smaller than shown on design TtEC revised the discussions in 3.1.2, 3.1.3, and 3.1.4 to clarify. Tit' 
drawings due to sludge thickness being less than anticipated. How were final associated FCR and DCN were referenced. \ 
grades and grading limits revised to accommodate this change? 

3. Paragraph 3.13, Excavation The first paragraph states 70,000 cubic yards of material was to be removed from Text was added to clarify the volumes of materials placed as 
and Handling of Area Band placed in Area A (per the TtFW Work Plan, 2003). The second requested. 
Contaminated Material paragraph states an additional (unexpected) sludge volume amounting to 13,200 

cubic yards was encountered in a trench in the southern section of Area B. The 
last sentence of the paragraph states the total volume of material placed in Area A 
is 73,400 cubic yards. Please clarify volumes because 70,000 + 13,200 does not 
equal 73,400. 

4. Paragraph 3.1.4, Sludge State total sludge volume and volume of random fill material placed in Area A. Text was added to clarify the volumes of materials placed as 
Consolidation and Random requested. 
Fill 

5. Paragraph 3. 1.5, Soil State total volume of soil barrier layer material placed in Area A. TtEC added text and the volumes for clarification. 
Barrier Layer Construction 

6. Paragraph 3.1.7, Specify "offsite location" for obtaining erosion/vegetation layer. Text was added to clarify that the borrow source was located 8 miles 
ErosionNegetation Layer north of Melrose, NM. 
Construction ( 

7. Paragraph 3.1.8, Site Include table with seed mix (species and pounds of seed). TtEC added a table providing the seed mix as requested. ""· 
Revegetation and Fence 
Construction 

8. Paragraph 3.4.2, Concrete Was concrete debris used for biota barrier material? Only concrete debris from an offsite source was used for biota 
Debris barrier material. Text was added to clarify the use and sources of 

concrete used during the construction of the soil cover system. 

9. General The report must include a detailed discussion of the numerous problems A detailed discussion cannot be provided as requested by USACE 
encountered during hydraulic conductivity testing of the soil barrier layer because TtEC personnel have been barred by the TtEC Legal 
performed by the Contractors QC Laboratory. In addition to a discussion of the Counsel from providing information related to the problems 
problems, the report should address how these problems were overcome. Does the associated with the Contractor's QC Laboratory which could 
report include all hydraulic conductivity test results or only those test results that interfere with pending and/or unresolved litigation between our 
are valid? subcontractor and their subcontractor geotechnical laboratory. 

-· --

Comment Response Sewage Lagoons CCR 3~2005.doc; 03/16/05 
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Draft Construction Completion Report for the Closure of SWMU 101-Sewage Lagoons 

Cannon Air Force Base, New Mexico 
October 2004 

Comment 
No. Page/Section Comment Response 

The cooperative effort conducted by TtEC, USACE, and 
subcontractors resulted in acceptable data which supported the 
Submittals eventually approved by USACE. All aspects of the 
constructed soil cover system currently meet the Construction 
Specifications required for this project as shown in Appendix A of 
the report. 

Reviewer: Donna Russell- USACE, Albuquerque District 

1. Ms. Russell's comments were covered under the comment submitted by Brad Jones. 

Comment Response Sewage Lagoons CCR 3-2005.doc; 03116105 ? 
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June 1, 2005 

Mr. David Cobrain 
State of New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 
Sant Fe, New Mexico 87505-6303 

RE: Work Assignment No. 06110.330.002; State ofNew Mexico Environment Department, 
Santa Fe, New Mexico; General Permit Support Contract; RCRA Engineering Design 
Support for Cannon Air Force Base, Task 2 Deliverable 

Dear Mr. Cobrain, 

Enclosed please find the deliverable for the above referenced work assignment. The deliverable 
consists of an engineering review of the landfill cover for SWMU 101 (Sewage C Lagoons). 

Given the annual average rainfall in Clovis of 17 inches (plus 5 inches of snow per year) (ref 
http://www.wrcc.dri.edu/cgi-binlcliMAIN.pl?nmcv13 ), the limited solubility of the constituents 
of concern, the shallow slopes of the completed cover (3%), and the low hydraulic conductivity 
of the 18-inch thick cover soil barrier, it is our opinion that the design and subsequent 
construction of the final cover are appropriately protective of human health and the environment. 

Our only area of concern is that there was no separation layer (either soil or geosynthetic filter) 
placed between the 6-inch vegetative soil layer and the biotic barrier. The biotic barrier consists 
of an 18-inch thickness of 3- to 6-inch pieces of broken concrete, although the lower 9-inches of 
this material apparently contains a substantial amount of smaller particles. The pore spaces in 
the concrete layer are likely more than sufficient to hold all of the soil contained in the vegetative 
layer. Hence, over time the vegetative layer may sink or infiltrate into the biotic barrier. To 
assess whether this is occurring, the Air Force should periodically survey the vegetative cover. 
As the landfill will also be settling due to consolidation of the landfill materials and underlying 
soils, the survey will have to be conducted by "potholing" at 4 to 8 locations in the cover surface. 
We recommend conducting the survey at 1 year and then every 5 years thereafter unless the first 
survey shows either extensive loss of the vegetative cover or no loss. This requirement could be 
placed in the Post-Closure Operations and Maintenance Plan for the former sewage lagoon. 

The document is formatted in Word. The deliverable was emailed to you on June 1, 2005 at 
david_cobrain@nmenv.state.nm.us and to Ms. Cheryl Frischkom at 
cheryl_frischkom@nmenv.state.nm.us. A formalized hard (paper) copy of this deliverable will 
be sent via mail. If you have any questions, please feel free to contact me at (303) 763-7188 or 
Mr. Greg Starkebaum at (303) 973-0072. 



Sincerely, 

June K. Dreith 
Program Manager 

Enclosure 

cc: Ms. Cheryl Frischkom 
Mr. Greg Starkebaum 
Denver Files 



TASK 2 DELIVERABLE 

ENGINEERING DESIGN SUPPORT FOR 
CANNON AIR FORCE BASE, SWMU 101; SEWAGE LAGOONS 

Submitted by: 

TechLaw, Inc. 
560 Golden Ridge Road, Suite 130 

Golden, CO 80401 

Submitted to: 

Mr. David Cobrain 
State of New Mexico Environment Department 

Hazardous Waste Bureau 
2905 Rodeo Park Drive East 

Building 1 
Santa Fe, New Mexico 87505 

In response to: 

Work Assignment No. 06110.330 

June 2005 
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General Comment 

The Introduction to the Final Construction Completion Report (Report) states that the Report 
was prepared in accordance with requirements outlined in the Environmental Protection Agency 
(EPA) Resource Conservation and Recovery Act (RCRA) Corrective Action Plan Guidance. 
However, the Report text does not explain whether the SWMU 101 site investigation and 
corrective measures study, completed in 1992 and 2001, respectively, or the cover construction 
work in 2003, were actually performed in accordance with the guidance. Previous reports, work 
plans and construction specifications, and contaminant data, were not reviewed as part of this 
assignment. 

The following criteria from the Corrective Action Plan guidance were used to examine the 
adequacy of the Report, and apparent deficiencies are discussed in specific comments: 

Chapter V, Section VI: Construction Completion Report 

The Permittee/Respondent shall prepare a Construction Completion (CC) Report 
which documents how the completed project is consistent with the Final Plans and 
Specifications. A CC Report shall be submitted to the implementing agency when the 
construction and any operational tests have been completed. The CC Report shall, at 
a minimum, include the following elements: 
1. Purpose; 
2. Synopsis of the corrective measure, design criteria, and certification that the 
corrective measure was constructed in accordance with the Final Plans and 
Specifications; 
3. Explanation and description of any modifications to the Final Plans and 
Specifications and why these were necessary for the project; 
4. Results of any operational testing and/or monitoring, indicating how 
initial operation of the corrective measure compares to the design criteria; 
5. Summary of significant activities that occurred during construction. 
Include a discussion of problems encountered and how they were 
addressed; 
6. Summary of any inspection findings (include copies of key inspection 
documents in appendices); 
7. As built drawings or photographs; and 
8. Schedule indicating when any treatment systems will begin full scale 
operations. 

Specific Comments 
~ 

C"j v' 1. The purpose of the SWMU 101 remedial action is not clearly explained in the Report. 
Although Section 2.3 (page 2-2) mentions the need to "prevent exposure to ecological receptors" as 
the reason for constructing the engineered cover and biotic barrier, the specific ecological 
receptors and contaminants that present unacceptable risks are not identified. A wide range of 
parameters is listed in discussion of groundwater monitoring (page 2-2), and additional 



chemicals are identified in several reports of soil sample analyses (Appendix A). The purpose of 
the remedial action, however, is not described in any further detail. The Report should identify 
the specific ecological receptors and hazardous constituents (and their concentrations) that 
resulted in the decision to consolidate contaminated sludge and soil, and construct the cover 
system. 

2. The first sentence in Section 3 (page 3-1) states a different purpose for the cover system, 
contradicting Section 2.3. Section 2.3 states that "No risk to human health was identified from 

~xposure to surface or subsurface soil or sludge at the site." Section 3, however, says that "The 
,yf Sewage Lagoons cover system was designed to minimize potential threat to human health and 

the environment ... " This statement indicates that a potential threat to human health would exist if 
the remedial action was not implemented. These two statements are incompatible. The 
statement of purpose in Section 3 should be revised to identify the specific ecological receptors 
at risk, rather than human health. 

3. The Report provides a reasonably complete description of the construction of the corrective 
/measure, but ~sign criteria are nJt provided. For example, the Report does not prov~ required 

/ hydraulic co~ouctivit¥-and uses classification of the soil barrier, thicfn\sses and tolerances for 
the soil hamer, biota barrier and erosion/vegetation layer, compaction requirements for sludge 
and contaminated soil from the North Lagoon, etc. The Report should provide a summary of the 
design criteria for the project, as specified in the guidance. 

;I: 

4. The Report does not provide a certification that the corrective measure was constructed in .~-~l t:- \ •' ·.~\ 
accordance with the Final Plans and Specifications. The Report should provide this certification, ov··' ~ 
as specified in the guidance. 1 1 

,; ., 
.._· .. 

5. Section 3.2.7 (page 3-6) states that no nonconformance reports were filed in regard to this 
project. This statement appears to be at odds with the description of construction of the biota 

/ barrier in Section 3.1.6 (page 3-4), which states that half of the crushed concrete (16,000 cubic 
yards) did not meet t~grain size requirements of Specification 02115. The discussion in 
Section 3.1.6 do~ot explain whether the size of this concrete was too small or too large to 
meet the specification. The referenced Field Change Request (FCR) No.6 (in Appendix B of the 
Report) indicates that" ... fine material in the crushed concrete stockpile at SWMU 97" is the 
problem, but does not mention any size problems with "Keel material" (left over from runway 
work), which is proposed for use in FCR No. 9. Finally, Design Change Notice (DCN) No. 2 (in 
Appendix B of the Report), approving use of the undersized material from SWMU 97, states that 
"Changed specification will be reflected in record drawings and completion report". The changed 
specification is not mentioned in Section 3.1.6 or on the drawings provided in the Report (Figure 
3-1, page 3-9), or elsewhere in the Report. Section 3.1.6 should be revised to clarify why the 
SWMU 97 and Keel materials did not meet specification 02115, and explain how the 
specification was changed. 

6. Section 3.1.6 states that the first lift of the biota barrier layer consisted of the SWMU 97 and \ .' 
Keel materials, and the second lift was 3- to 6-inch crushed concrete from an unspecified offsite ) · 1 

~~-~tee. The Excavation and Handling Plan for Biota Barrier Layer (in Appendix A of the\_ · 
Report), however, states that the offsite material will be placed first, and the second lift will be 



the on-site (SWMU 97 and Keel) materials. This procedure is confirmed in DCN No.2. Section 
3 .1. 6 should be revised to correct the description of the upper and lower lifts of crushed concrete 
materials. If the current description in Section 3 .1.6 is actually correct, this is an apparent 
nonconformance with the above plan and DCN No.2. The offsite source of crushed concrete 
should also be identified. 

7. The 6-inch thick erosion/vegetation soil is not separated from the biota barrier by soil or 
synthetic filter material. The absence of a filter raises the concern that soil may eventually 
infiltrate into the coarse broken concrete biota barrier. The infiltration of soil may occur whether 
the coarse or fine concrete biota barrier material was placed immediately below the 
erosion/vegetation soil. The Report does not explain or justify the lack of a filter material. 

8. DCN Nos. 1 and 3 identify additional changes in the project specifications that are not 
mentioned in the Report. These changes (eliminating the berm between the North and South 
Lagoons, and modification of soil permeability test conditions) should be described in the body 
of the Report, and the reasons they were necessary for the project should be explained. 

9. Future maintenance and protection of the cover system are not addressed in the Report. 
Periodic mowing is apparently already occurring (photographs of the mowed cover are included 
in Appendix C), but erosion repair is not addressed. Exposure of the biota barrier could result in 
increased infiltration, reduced vegetation growth, and decreased evapotranspiration. Access 
restrictions described in the Report are limited to fencing. If additional restrictions are proposed 
or have been implemented, such as warning signs, Commander's Orders, or other forms of 
institutional controls, they should be identified and described. These subjects are important parts 
of the design criteria, which should be summarized in the Report. 



BILL RICHARDSON 
GOVERNOR 

December 23,2005 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 
Telephone (505) 428-2500 

Fax (505) 428-2567 

www.nmenv.state.nm. us 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Colonel John D. Posner 
Commander 27th Fighter Wing 
100 D.L. Ingram Boulevard 
Cannon Air Force Base, New Mexico 88103-5214 

SUBJECT: NOTICE OF DEFICIENCY 

RON CURRY 
SECRETARY 

DERRITH WATCHMAN-MOORE 
DEPUTY SECRETARY 

FINAL CONSTRUCTION COMPLETION REPORT REMEDIAL 
ACTION AT SWMU 101-SEWAGE LAGOONS 
CANNON AIR FORCE BASE, NEW MEXICO 
CANNON AIR FORCE BASE 
EPA ID NO. NM7572124454 
CAFB-05-006 

Dear Colonel Posner: 

The New Mexico Environment Department (NMED) has completed its review of Cannon Air 
Force Base's (CAFB's) 2005 "Final Construction Completion Report Remedial Action". NMED 
also reviewed CAFB's April2001 Revised Final Corrective Measures Study Report SWMU 101-
Sewage Lagoons, and the February 2003 Final Work Planfor the closure ofSWMU 101-Sewage 
Lagoons". Before this report can be approved CAFB must supply additional information and 
clarification as follows. 

General Comments 

1. The purpose ofthe SWMU 101 remedial action is not clearly explained in the report. 
Although Section 2.3 (page 2-2) mentions the need to "prevent exposure to ecological 



Colonel John D. Posner 
December 23,2006 
Page2 

receptors" as the reason for constructing the engineered cover and biotic barrier, the 
specific ecological receptors and contaminants that present unacceptable risks are not 
identified. A wide range of parameters is listed in discussion of groundwater monitoring 
(page 2-2), and additional chemicals are identified in several reports of soil sample 
analyses (Appendix A). The purpose of the remedial action, however, is not described in 
any further detail. CAFB must identify the specific ecological receptors and hazardous 
constituents (and their concentrations), and any other factors that resulted in the decision 
to consolidate contaminated sludge and soil and to construct the cover system. 

2. While the report provides a reasonably complete description of the construction of the 
corrective measure, design criteria are not provided. For example, the report does not 
provide required hydraulic conductivity and Unified Soil Classification System (USCS) 
classification of the soil barrier, thicknesses and tolerances of the soil barrier, biota barrier 
and erosion/vegetation layer, compaction requirements for sludge and contaminated soil 
from the North Lagoon. CAFB must provide a summary of the design criteria for the 
project. 

3. The 6-inch thick erosion/vegetation soil cover is not separated from the biota barrier by 
soil or synthetic filter material. The absence of a filter raises the concern that soil may 
eventually infiltrate into the coarse broken concrete biota barrier. The infiltration of soil 
may occur whether or not the coarse or fine concrete biota barrier material was placed 
immediately below the erosion/vegetation soil cover. CAFB must explain or justify the 
lack of filter material or include one in the final design. 

4. Future inspection, maintenance and protection of the cover system are not addressed in 
the report. Periodic mowing is apparently already occurring (photographs of the mowed 
cover are included in Appendix C), but erosion repair is not addressed. Exposure of the 
biota barrier could result in increased infiltration, reduced vegetation growth, and 
decreased evapotranspiration. Access restrictions described in the report are limited to 
fencing. If additional restrictions are proposed or have been implemented, such as 
warning signs, Commander's Orders, or other forms of institutional controls, they must 
be identified and described. 

Specific Comments 
1. 

Project Description (Section 3), page 3-1, paragraph 1; This section states that "the 
Sewage Lagoons cover system was designed to minimize potential threat to human health 
and the environment ... " 



Colonel John D. Posner 
December 23, 2006 
Page 3 

NMED Comment: The statement in Section 3 indicates that a potential threat to human 
health would exist if the remedial action was not implemented. CAFB must identify the 
specific ecological receptors at risk, in addition to addressing human health. 

5. Nonconformance, page 3-6 
NMED Comment: This section states that no nonconformance reports were filed in 
regards to this project. This statement conflicts with the description of construction of the 
biota barrier in Section 3.1.6 (page 3-4), which states that half of the crushed concrete 
(16,000 cubic yards) did not meet the grain size requirements of Specification 02115. 
The discussion in Section 3.1.6 does not explain whether the grain size ofthis concrete 
was smaller or larger than specification. The referenced Field Change Request (FCR) 
No. 6 (in Appendix B of the Report) indicates that "fine material in the crushed concrete 
stockpile at SWMU 97" did not meet the specifications, but does not mention any size 
problems with "Keel material" (left over from runway work), which is proposed for use 
in FCR No.9. Finally, Design Change Notice (DCN) No.2 (in Appendix B of the 
Report), approving use of the undersized material from SWMU 97, states that "Changed 
specification will be reflected in record drawings and completion report". The changed 
specification is not mentioned in Section 3.1.6 or on the drawings provided in the Report 
(Figure 3-1, page 3-9), or elsewhere in the Report. CAFB must clarify why the SWMU 
97 and Keel materials did not meet specification 02115, and explain how the 
specification was changed and any potential effects from using off specification material. 

6. Biota Barrier Construction, page 3-3 
NMED Comment: This section states that the first lift of the biota barrier layer consisted 
of the SWMU 97 and Keel materials, and the second lift was 3- to 6-inch crushed 
concrete from an unspecified offsite source. The Excavation and Handling Plan for Biota 
Barrier Layer (in Appendix A of the Report), however, states that the offsite material will 
be placed first, and the second lift will be the on-site (SWMU 97 and Keel) materials. 
This procedure is confirmed in DCN No.2. CAFB must clarify the description of the 
upper and lower lifts of crushed concrete materials. If the current description in Section 
3.1.6 is correct, this is an apparent nonconformance with the above plan and DCN No.2. 
The offsite source of crushed concrete must also be identified. 

8. Design Change Notice (DCN) Log, Appendix B, page B-1 
NMED Comment: DCN Nos. 1 and 3 identify additional changes in the project 
specifications that are not mentioned in the Report. CAFB must identify and describe 
these changes (i.e., eliminating the berm between the North and South Lagoons, and 
modification of soil permeability test conditions), and provide the reasons for their 
implementation. 



Colonel John D. Posner 
December 23, 2006 
Page4 

9. Previous Investigations and Evaluations, page 2-2, paragraph 1; The report states that 
"Currently, groundwater monitoring is conducted annually at the Sewage Lagoons to 
comply with RCRA requirements." 
NMED Comment: The last reported groundwater data was presented in the report 
entitled October 2002 Cannon Air Force Base, New Mexico RCRA Ground Water
Monitoring at Sewage Lagoons and at Landfill 5, Analytical Results of Samples Collected 
March 12-14 2002 and February 2005 Cannon Air Force Base, New Mexico RCRA 
Ground-Water Monitoring at Sewage Lagoons, Landfill5, and Perimeter Wells 
Analytical Results for Samples Collected June 14-16, 2004. CAFB must explain why 
there was no data collected for 2003. 

CAFB must provide the information listed above within 90 days of receipt of this letter. 

Ifyou have any questions concerning this letter, please contact Tammy Diaz of my staff at 505-
428-2552. 

Sincerely, 

James P. Bearzi 
Chief 
Hazardous Waste Bureau 

BRZ:td 

cc: *J. Kieling, NMED HWB 
Dave Cobrain 
TammyDiaz 
C. Frischkorn, NMED HWB 
L. King, EPA Region 6 (6PD-N) 
Pete Zamie, CAFB 

File: Reading File & CAFB 2005 File 



CONSTRUCTION COMPLETION REPORT FOR THE 
REMEDIAL ACTION AT SWMU 1 01-SEWAGE LAGOONS 

CANNON AIR FORCE BASE, NEW MEXICO 

Prepared for: 

27 CE/CEV 
Cannon Air Force Base, New Mexico 

and 
HQACC/CEV 

Langley Air Fore~ Base, Virginia 

Prepared by: 

Tetra Tech EC, Inc. 
6605 Uptown Boulevard N.E., Suite 220 

Albuquerque, New Mexico 87110 

Under Contract No. DACW45-94-D-0003 

Delivery Order 35 Work Authorization Directive 1 

U.S. Army Corps of Engineers 
Omaha District 

Omaha, Nebraska 

March2005 



Section 

Cannon Air Force Base 
Construction Completion Report for SWMU 101-Sewage Lagoons 

TABLE OF CONTENTS 

Page 

I. INTRODUCTION ........................................................................................................................... I -I 

2. SITE HISTORY AND PREVIOUS INVESTIGATIONS .............................................................. 2-1 

2.1 
2.2 

Cannon AFB Description and History .................................................................................. 2-1 
Sewage Lagoons Description and History ............................................................................ 2-1 
Previous Investigations and Evaluations ............................................................................... 2-l 

3. PROJECT DESCRIPTION ............................................................................................................. 3-1 

3.1 Construction Activities ......................................................................................................... 3-1 
3.1.1 Grading and Drainage ... ~ ....................................................................................... 3-2 
3.1.2 De1nolition and ReJnoval.. ..................................................................................... 3-2 
3.1.3 Excavation and Handling of Contaminated Material ............................................ 3-2 
3.1.4 Sludge Consolidation and Random Fill ............................................................... 3-12 
3.1.5 Soil Barrier Layer Construction .......................................................................... 3-12 
3.1.6 Biota Barrier Construction .................................................................................. 3-13 
3.1.7 Erosion/Vegetation Layer Construction .............................................................. 3-13 
3.1.8 Site Revegetation and Fence Construction .......................................................... 3-13 

3.2 Construction Documentation .............................................................................................. 3-14 
3.2.1 Record Drawings ................................................................................................. 3-14 
3.2.2 Health and Safety Inspections ............................................................................. 3-14 
3.2.3 FCRs a11d DCNs .................................................................................................. 3-14 
3.2.4 Manufacturers' Certifications .............................................................................. 3-16 
3 .2. 5 Laboratory Testing .............................................................................................. 3-16 
3.2.6 Site Inspection and Quality Control Reporting ................................................... 3-16 
3.2.7 Nonconfonnance ................................................................................................. 3-16 
3.2.8 Site Photographs .................................................................................................. 3-16 
3.2.9 Certified Payroll .................................................................................................. 3-16 

3.3 Regulatory FraJnework ....................................................................................................... 3-16 
3.3.1 Pennits ................................................................................................................. 3-17 

3.4 Project Waste Descriptions ................................................................................................. 3-17 
3.4.1 Tumbleweeds and Brush ..................................................................................... 3-17 
3 .4.2 Concrete Debris ................................................................................................... 3-18 
3.4.3 Demolition Debris ............................................................................................... 3-18 
3.4.4 Personal Protective Equipment ............................................................................ 3-18 

3.5 Reporting Spills and Releases ............................................................................................. 3-18 
3.6 Training/Certification Requirements .................................................................................. 3-18 
3.7 Updates to the Regulatory Compliance Plan ...................................................................... 3-18 

4. QUALITY ASSURANCE PROJECT PLAN ................................................................................ .4-1 

5. HEALTH AND SAFETY ............................................................................................................... 5-1 

6. INSPECTION AND MAINTENANCE .......................................................................................... 6-I 

6.1 Cover Maintenance and Monitoring ..................................................................................... 6-1 
6.2 Institutional Controls ............................................................................................................. 6-l 

7. REFERENCES ................................................................................................................................ 7-1 

G \WP\TERC\Cannon\SWMU 101 SL CCR\Lagoons F1nai_CCR Rev 2 doc March 2005 



Cannon Air Force Base 

Construction Completion Report for SWMU 101-Sewage Lagoons-Sewage Lagoons 

APPENDICES 

Submittals Appendix A 

Appendix B 

Appendix C 

Appendix D 

Appendix E 

Appendix F 

Field Change Requests, Design Changes Notices, and Requests for Information 

Site Photographs 

Site Inspections 

NPDES Permit 

Waste Manifests 

G \WP\TERC\Cannon\SWMU 101 SL CCR\Lagoons Fmai_CCR Rev 2 doc ii March 2005 



Cannon Air Force Base 
Construction Completion Report for SWMU 101-Sewage Lagoons 

LIST OF FIGURES 

Figure 2-1. Base Location Map .................................................................................................................. 2-5 

Figure 2-2. Sewage Lagoons Site Location Map ....................................................................................... 2-7 

Figure 3-1 . Current Conditions at S WMU 10 I ........................................................................................ 3-19 

Figure 3-2. South Lagoon Area, Pre-Construction Existing Conditions .................................................. 3-21 

Figure 3-3. North Lagoon Area, Pre-Construction Existing Conditions .................................................. 3-23 

Figure 3-4. Post-Construction, N01th and South Lagoons ....................................................................... 3-25 

LIST OF TABLES 

Table 3-1. Design Criteria Summary ........................................................................................................ 3-3 

Table 3-2. Seed Mix Details ................................................................................................................... 3-14 

Table 3-3. Field Change Requests and Design Change Notices ............................................................. 3-15 

Table 5-1. Incident Smn1nary ................................................................................................................... 5-l 

G \WP\TERC\Cannon\SWMU 101 SL CCR\Lagoons F~nai_CCR Rev 2 doc iii March 2005 



Cannon Air Force Base 

Construction Completion Report for SWMU 101-Sewage Lagoons 

LIST OF ACRONYMS AND ABBREVIATIONS 

ACI 
AFB 
Area A 
AreaB 

CMS 
COPEC 
cy 

DCN 
DQCR 

EPA 
ERP 

FCR 
Foster Wheeler Environmental 

ft 

IRP 

NMED 
NPDES 

OSHA 

PPE 
PVC 

RCRA 
RFI 

SBL 
SWMU 
SWPPP 

TtEC 

US ACE 

C:\Temp\notes036FOO\Lagoons Fmai_CCR Rev2.doc 

Arrowhead Contracting, Inc. 

Air Force Base 
South Lagoon Area 

North Lagoon Area 

Corrective Measures Study 

chemical ofpotential ecological concern 

cubic yards 

Design Change Notice 

Daily Quality Control Report 

U.S. Environmental Protection Agency 

Environmental Restoration Program 

Field Change Request 

Foster Wheeler Environmental Corporation, Inc. 

foot, feet 

Installation Restoration Program 

New Mexico Environment Department 

National Pollutant Discharge Elimination System 

Occupational Safety and Health Administration 

personal protective equipment 

polyvinyl chloride 

Resource Conservation and Recovery Act 

RCRA Facility Investigation 

soil barrier layer 

Solid Waste Management Unit 

Stormwater Pollution Prevention Plan 

Tetra Tech EC, Inc. 

U.S. Army Corps of Engineers 

v March 2005 



Cannon Air Force Base 
Construction Completion Report for SWMU 101-Sewage Lagoons 

THIS PAGE INTENTIONALLY LEFT BLANK 

C:\Temp\notes036FDO\Lagoons F1nai_CCR Rev 2.doc vi March 2005 



Cannon Air Force Base 

Construction Completion Report for SWMU 1 01-Sewage Lagoons 

2. SITE HISTORY AND PREVIOUS INVESTIGATIONS 

This section presents a brief description and history of Cannon AFB and SWMU 101, and summarizes the 

results of previous investigations conducted for the Sewage Lagoons. 

2.1 Cannon AFB Description and History 

Cannon AFB occupies approximately 4,000 acres south of U.S. Highway 60/84 in Curry County, New 

Mexico. The Base is 6 miles west of the city of Clovis, near the border between New Mexico and Texas 

(Figure 2-1 ). The area surrounding Cannon AFB is used mainly for farming and ranching. Cannon AFB 

also maintains several satellite facilities. 

In 1942, the Department ofDefense established Clovis Army Air Base, a training facility for B-17, B-24, 

and B-29 aircrews. In 1945, the Base was renamed Clovis Army Airfield, which was closed in 194 7. The 

facility was reactivated in 1951 and reassigned to the Tactical Air Command; in 1957 it was renamed 

Cannon AFB. In 1975, the 27th Tactical Fighter Wing became the principal U.S. Air Force unit at 

Cannon AFB. ln 1992, the Base was reassigned to the Air Combat Command, which currently maintains 

a combat-ready force and provides replacement training of combat aircrews for worldwide tactical 

organizations. 

2.2 Sewage Lagoons Description and History 

The Sewage Lagoons were identified as SWMU 101 in the Cannon AFB Hazardous Waste permit dated 

November 14, 1989. The Sewage Lagoons, which were constructed in 1966, consisted oftwo unlined 

surface impoundments, operating in series, that received combined sanitary and industrial wastewater 

from Base facilities. The north and south lagoon areas had concrete-lined banks and unlined emihen 

bottoms, operated in series, and had a combined surface area of approximately 39 acres (Figure 2-2). In 

1998, a new wastewater treatment plant was put in operation at Cannon AFB. Although sewage discharge 

to the lagoons stopped in 1998, the Base continued to discharge treated wastewater to the lagoons in order 

to prevent direct exposure to the underlying sludge. In early 1998, the Base stopped discharging treated 

wastewater to the lagoons and allowed them to dry. 

2.3 Previous Investigations and Evaluations 

In 1992, S WMU 101 was investigated during the Appendix I RCRA Facility Investigation (RFI) 

(Woodward-Clyde, 1992). The results of the RFI indicated that the thickness of the sludge in the north 

and south lagoons was approximately 2 feet (ft) and the average water depth ranged from 3.5 to 4.5 ft 

(Woodward-Clyde, 1992; E&E, 1998). 
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Based on the results of the RF1, the Sewage Lagoons were recommended for continued annual 

groundwater monitoring for volatile organic compounds, metals, pesticides, nitrate, sulfate, and total 

dissolved solids. An interim monitoring program was implemented to support site closure until Cannon 

AFB, EPA, and the New Mexico Environment Department (NMED) could resolve the applicable 

regulatory framework. Even though SWMU I 0 I was not included on the Cannon AFB RCRA Part B 

permit (issued in 1989) at that time, Cannon AFB chose to carry SWMU I 0 I through the RCRA process. 

The Base understood that at some point the lagoons would be added to the permit. Currently, groundwater 

monitoring is conducted annually at the Sewage Lagoons to comply with RCRA requirements. 

A Corrective Measures Study (CMS) for closure ofSWMU 101 identified and evaluated potential 

corrective actions (Foster Wheeler Environmental, 200 I). Human health and ecological risk assessments 

were conducted as part of the CMS to determine the requirements for contaminant containment and 

source control. An ecological survey was also conducted. No risk to human health was identified from 

exposure to surface or subsurface soil or sludge at the site. However, concentrations of inorganic 

chemicals produced elevated ecological screening values for potential ecological receptors. The results of 

the ecological risk characterization precluded the need to prevent exposure to lagoon sludge for ecological 

receptors. A summary ofthe ecological risk characterization is presented below: 

• The ecological risk characterization for measurement receptors from potential exposure to 

COPECs in north lagoon sludge, south lagoon soil, and south lagoon sludge found that pesticides 

produced elevated risks for the deer mouse and least shrew. However, there were limited toxicity 

data available for terrestrial invertebrates and plants and risk could not be quantified for the 

majority ofthe pesticides (Foster Wheeler, Environmental 2001). 

• Concentrations ofVOCs did not produce elevated risk for any of the measurement receptors at 

any of the areas of concern. Concentrations ofPCBs produced elevated risks for the deer mouse 

and least shrew in north lagoon sludge. This is the only area of concern in which PCBs were 

detected. 

• Concentrations of metals produced elevated risks for all measurement receptors. Ecological 

screening quotients (ESQs) ranged from 1.1 for terrestrial invertebrates from lead exposure to 

5,300 for plants from silver exposure. Many of these ESQs are likely overestimated because of 

the presence of naturally high concentrations of metals. Most of the metals were detected at 

concentrations only slightly higher than background and would pose risk to potential receptors 

even at background concentrations. 
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• The SLERA was designed to evaluate potential risk to representative receptors from multiple 

trophic levels present at the site as well as wildlife temporarily visiting the site. The risk 

characterization indicated that there might be risk for multiple tropic-level species from COPECs 

present in lagoon sludge and the underlying soil. 

• To prevent exposure to ecological receptors, sludge removal from the former north lagoon, in

place consolidation in the former south lagoon, and closure using an engineered cover with a 

biotic barrier were selected as the corrective actions for closing the lagoons. 

The Phase III Sludge Management, Compliance Evaluation, and Requirements Identification report 

(E&E, 1998) and the Sewage Lagoons Closure Final Specifications (USACE, 2002) concurred that 

dewatering, consolidation, and compaction of the contaminated material, followed by the placement of a 

protective cover, was an economical solution to close the lagoons permanently. The construction 

activities documented in this Construction Completion Report-excavation of contaminated sludge and 

soil, in-place consolidation of the material, and construction of an engineered cover-are considered a 

voluntary corrective measure. The cover design assumed that the contaminated media at the site consisted 

of approximately 2 ft of sludge overlying a 1-ft-thick layer of soil. 
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3. PROJECT DESCRIPTION 

The Sewage Lagoons cover system was designed to minimize potential threat to human health and the 

environment by removing the sludge and underlying contaminated soil from the former north lagoon, 

referred to as the North Lagoon Area, consolidating the excavated material into the former south lagoon, 

referred to as the South Lagoon Area, grading and compacting the sludge and soil material to prepare the 

substrate, and constructing a 42-inch-thick engineered earthen cover system. Specific results of the human 

health and ecological risk evaluations are presented in the CMS (Foster Wheeler Environmental, 2001). 

Section 2.3 ofthis report presents a summary of the ecological risk characterization. 

Construction activities conducted for the remediation of the sewage lagoons included the following: 

• Grading and drainage construction 

• Demolition and removal of concrete and piping 

• Excavation and handling of contaminated material from the North Lagoon Area 

• In-place consolidation of excavated material, random fill, and grading in the South Lagoon Area 

• Construction of a 20-acre, 42-inch-thick engineered earthen cover (soil barrier layer) 

• Installation ofthe biota barrier and erosion/vegetation layers 

• Site revegetation and fencing 

In submittals and other interim deliverables referred to in this report, the South Lagoon Area is referred to 

as Area A and the North Lagoon Area, Area B. 

Mobilization began on March 5, 2003, and the major field construction activities were completed on 

December 18,2003. Temporary erosion control measures were implemented in early January 2004 and 

maintained until revegetation was accomplished in April 2004. 

3.1 Construction Activities 

The following subsections describe the construction activities that were performed at SWMU 101 by the 

TtEC subcontractor, Arrowhead Contracting Inc. (ACI) of Overland Park, Kansas. For this project, TtEC 

provided construction management support and did not self-perform any construction work. Table 3-1 

presents a summary of the design specifications and criteria implemented on this project. 
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3. 1.1 Grading and Drainage 

ACI constructed temporary soil erosion control measures along the southern and southeastern borders of 

SWMU 101 to prevent storm water runoff from leaving the site. Additionally, temporary soil erosion and 

sediment control measures (i.e., straw bales and silt fences) were installed at two drop-inlets and one 

culvert on the east side of the entire unit during construction and post-construction activities. 

3.1.2 Demolition and Removal 

To prepare the site for demolition activities, ACI constructed access roads into the lagoons and trimmed 

tree limbs hanging over the perimeter fence to remove the safety hazard. The overburden (e.g., 

tumbleweeds, brush) was then removed and disposed along with the cleared tree limbs as clean 

construction waste at an approved offsite facility. Demolition involved removing concrete structures, 

slabs, steel and polyvinyl chloride (PVC) piping, and associated components from the North Lagoon 

Area. These materials were then used as fill in the South Lagoon Area. 

The Work Plan (Foster Wheeler Environmental, 2003) required complete removal of the concrete-lined 

banks of the former south lagoon and removal of the piping only from the former no1th lagoon (i.e., the 

concrete-lined banks left intact). Instead, the concrete slabs covering the earthen banks ofthe southern 

half of the North Lagoon Area were also removed. Materials from the exposed earthen berms in the North 

Lagoon Area and the earthen berms surrounding the South Lagoon Area, approximately 20,000 cubic 

yards (cy), were used to construct the soil-barrier layer (SBL) of the cover system, resulting in cost 

savings to the project. The berm material was tested and approved using the same requirements as offsite 

materials. TtEC prepared Field Change Request (FCR) No.3 (Appendix B) and Design Change Notice 

(DCN) No. I (Appendix B) to implement these changes. The USACE reviewed and approved all FCRs 

and DCNs prior to implementation. Due to the removal of the earthen berms, the resulting landfill cap is 

slightly smaller than shown on the original design drawings. 

3.1.3 Excavation and Handling of Contaminated Material 

According to the work plan (Foster Wheeler Environmental, 2003), approximately 70,000 cy of 

contaminated material was to be excavated from the North Lagoon Area and placed in the South Lagoon 

Area. However, the thickness of the sludge and the layers of underlying contaminated soil were less than 

anticipated, resulting in approximately 60,200 cy. The variance in depth was attributed to evaporation of 

the lagoons, beginning in 1999 through the initiation of construction. The sludge contained relatively little 

moisture and was consolidated without the need for dewatering. FCR No.2 (Appendix B) was prepared 

to eliminate the task of drying the sludge. 

G \WP\TERC\Cannon\SWMU 101 SL CCR\Lagoons F1nai_CCR Rev 2 doc 3-2 March 2005 



Cannon Air Force Base 
Construction Completion Report for SWMU 101-Sewage Lagoons 

Table 3-1. Design Criteria Summary 

I I 
Changes from Original 

Specification Design/Specification Summary* Specification 

Section 02111-Excavation and Handling of Contaminated Material 

General The work shall consist of excavating approximately 70,000 cubic yards of sludge from FCRs No. 2, 4, and 7 approved 
the north lagoon and placing this material in the south lagoon. Depending on the for eliminating dewatering 

moisture content and apparent shear strength of north lagoon sludge, tilling and (sludge was dry), removing 

drying of north lagoon sludge prior to placement in the south lagoon may be required. sludge encountered at below 
1 ft, and backfilling over-
excavated area to remove 
deeper sludge. 

Existing Structures and Utilities The Base Civil Engineering Office at Cannon AFB shall obtain all utility clearances No changes. Implemented as 
and digging permits prior to construction. Take all necessary precautions to ensure written. 
no damage occurs to existing structures and utilities. Monitoring Wells F, G, and H 
and their associated purge tanks shall be protected from damage during construction. 

Subgrade Preparation Prior to receiving sludge from the north lagoon, sludge in the south lagoon shall be No changes. Implemented as 
loosened to a depth of 24 inches and allowed to dry for a minimum period of 48 written. 
hours during dry weather conditions. After the upper 24 inches of sludge has been 
loosened and dried in the south lagoon, the subgrade shall be compacted by a 
minimum of 3 passes using a footed roller with a minimum weight of 40,000 pounds. 
Additional passes shall be made until the subgrade is firm, exhibiting not more than 1 
inch of deflection during a pass of the footed roller. No density testing shall be 
performed. 

Contaminated Material Removal Sludge from the north lagoon shall be excavated and placed in the south lagoon after No changes. Implemented as 

sludge in the south lagoon has been dried and compacted. Sludge from the north written. 
lagoon shall be allowed to dry before being removed and transported to the south 
lagoon. The drying process shall consist of using a tiller, or other approved 
equipment, to loosen the upper 12 inches of sludge in a given area. A 12-inch lift of 
the tilled area shall then be allowed to dry for a minimum period of 48 hours during 
dry weather conditions prior to removal and placement in the south lagoon. The 
maximum total depth of sludge to be removed from the north lagoon is approximately 
24 inches. 

Confirmation Sampling and Analysis Confirmation samples shall be collected after all sludge and underlying subgrade No changes. Implemented as 

material has been removed, and analyzed for contaminants. Confirmation samples written. 

shall be collected at a frequency of one per 40,000 square feet from the bottom and 
side slopes of the excavated area in the north lagoon. 

Placement No backfill material shall be placed in the north lagoon. Sludge from the north lagoon FCR #5 approved to allow 

shall be placed in the south lagoon in 12-inch lifts. Sludge shall be compacted by 3 backfilling of over-excavated 

passes of a footed roller with a minimum weight of 40,000 lbs. No density testing areas in North Lagoon. 

L____ ---·---- --
shall be performed. 
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Table 3-1. Design Criteria Summary (Continued) 

Changes from Original Specification Design!Specification Summary* Specification Section 02115-Biota Barrier Layer 
General Excavation of onsite recycled concrete and placement on the south lagoon for use as Implemented as amended. a biota barrier layer to discourage small, burrowing rodents from penetrating the soil barrier layer. 

Addendum to Specification: Under SD-06, Test Reports, the Contractor shall submit for approval a gradation curve and engineering description of all off-site materials proposed for use as biota barrier material, according to ASTM D 422 and ASTM D 
' 2487, respectively. 
I Biota Barrier Material Biota barrier layer material shall consist of crushed (recycled) concrete obtained from FCRs #6 and #8, and DCN #2 on site sources, or may consist of rock or stones obtained from off-site sources with a approve to allow offsite minimum dimension of 3 inches and a maximum dimension of 6 inches. Crushed materials to be used. concrete shall be obtained from the stockpile located east of the lagoons, consisting of crushed concrete from the former Landfill 25. Recycled concrete used for the biota barrier shall consist of reasonably clean; durable; angular particles that are 

reasonably free of organic matter; soft particles; friable particles; and other 
objectionable materials. 

Existing Structures and Placement Site utilities shall be field located prior to construction. Damage to existing structures No changes. Implemented as I and utilities are not allowed. written. Placement Biota barrier layer material shall be placed in a single lift above the soil barrier layer. FCRs #6 and #8, and DCN #2 The completed biota barrier layer shall be a minimum of 15 inches and a maximum of approved to allow offsite 18 inches in thickness. materials to be used. Compaction Biota barrier material shall be compacted using a 1 0-ton smooth drum roller. No changes. Implemented as Compaction shall consist of 2 passes over all areas. written. Section 02140-ErosionNegetation Layer 
ErosionNegetation Layer Soil Erosion/vegetation layer soil shall consist of natural, friable soil that is representative No changes. Implemented as Product of soils in the vicinity that produce heavy growths of crops, grass, or other vegetation. written. In addition, erosion/vegetation layer soil shall be reasonably free from underlying 

subsoil; clay lumps; weeds; brush; litter; matted roots; toxic substances; or any material that might be harmful to plant growth or be a hindrance to grading, planting, or maintenance operations. Erosion/vegetation layer soil shall comply with criteria 
listed in Table 1 of the specification. 

Borrow Source Assessment Assessment tests shall be performed on each principal type or combination of FCR #11 approved to delay materials proposed for use to ensure compliance with specified requirements. At testing for moisture content least one set of tests shall be performed on each borrow source proposed. until reseeding in Spring 2004. Classification Testing: A set of borrow source assessment tests shall consist of Atterberg limits, particle size analysis excluding hydrometer, and moisture content. 
ErosionNegetation Layer Material: Testing shall consist of grain-size analysis, pH, and organic content. 

- -- - --
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Table 3-1. Design Criteria Summary (Continued) 

Changes from Original 
Design/Specification Summary* Specification 

Chemical Contamination Testing: Borrow used for the erosion/vegetation layer shall 
be free of contamination. Each borrow source shall be sampled and analyzed for 
chemical contamination. 

Erosion/vegetation layer material shall be uniformly placed in a single lift and traffic No changes. Implemented as 
compacted by 1 pass of compaction equipment. The completed thickness shall be 6 written. 
inches. Soil shall be placed within a range of 2 percent dry to 3 percent wet of 
optimum moisture content. 

Finished surfaces shall be uniformly graded and shall be free from depressions, No changes Implemented as 
mounds, or windrows. The top surface of the erosion/vegetation layer shall be no written. 
greater than 0.15 feet above the grades shown on the drawings. 

Each day that material is placed, a minimum of 3 standard moisture content tests No changes. Implemented as 
shall be performed for correlation with nuclear moisture test data. Standard tests written. 

shall be performed at locations that are as close as possible to nuclear density test 
locations. 
ErosionNegetation Layer Material: During construction, representative samples shall 
be taken for testing from the borrow source at the frequencies listed in Table 2 of the 
specification. 
Moisture Content of In-Place ErosionNegetation Layer Material: Moisture content 
tests shall be performed in accordance with Table 3 of the specification. 

Nuclear Moisture Content Tests: The nuclear gauge calibration checks shall be made 
at the beginning of a job, on each different type of placement material. Nuclear 
moisture content gauges shall be standardized daily. 

Erosion rills that exceed 1 inch in depth or other damage resulting in depressions that No changes. Implemented as 

exceed 1 inch in depth shall be repaired and grades re-established until the time of written. 

seed placement. 

Includes removal of the existing soil berm surrounding the south lagoon and FCR #3 and DCN #1 approved 

placement of random fill within the south lagoon. to allow demolition of the 
central berm on the north side 
of the south lagoon to facilitate 
construction of the soil cover. 

Borrow material shall be selected to meet requirements and conditions of the No changes. Implemented as 

particular fill for which it is to be used. Necessary clearing, grubbing, disposal of written. 
debris, and satisfactory drainage of borrow pits shall be performed as incidental 
operations to the borrow excavation. 

Excavation shall be performed to the lines and grades shown on construction FCR #5 approved to remove 

drawings. Suitable excavated material shall be transported to and placed in fill areas sludge encountered deeper 

within the limits of the work. Satisfactory drainage shall be provided at all times. than planned. 

I 
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Table 3-1. Design Criteria Summary (Continued) 

Changes from Original Specification Design!Specification Summary* Specification 
Following excavation and removal of north lagoon sludge, the subgrade in the north 
lagoon shall be graded to minimize pending of water. 

Utilization of Excavated Materials Suitable material removed from required excavation under this section shall be No changes. Implemented as 
utilized in the formation of the cover system provided the material complies with all written. 
specification requirements. Material authorized to be wasted shall be disposed of in 
such manner as not to obstruct the flow characteristics of any existing ditch or 
channel, or impair the efficiency or appearance of any structure. 

Preparation of Ground Surface for All vegetation, such as roots, brush, heavy sods, heavy growth of grass, and all No changes. Implemented as Random Fill decayed vegetable matter, rubbish, and other unsuitable material within the area written. 
upon which fill is to be placed, shall be stripped or otherwise removed before the fill is 
started. Stumps, logs and roots more than 1-112 inch in diameter shall be excavated 
and removed to a depth not less than 18 inches below the original ground surface. 
Sloped ground surfaces steeper than one vertical to four horizontal on which fill is to 
be placed shall be uniformly scarified to a depth of 1-2 inches to promote bonding of 
fill material with the existing subgrade. The subgrade shall be wetted or dried to 
obtain the specified moisture content and density prior to placement of fill. 

Random Fill Random fill shall be placed within the south lagoon as shown on construction No changes. Implemented as 
drawings. Suitable material removed from excavation areas may be used as random written. 
fill. Material shall be placed in loose lifts not to exceed 8 inches in thickness for the 
full width of the cross section. Each layer shall be compacted before placing the next 
(overlying) lift. 

Compaction Each layer of fills constructed shall be compacted to at least 90 percent of maximum No changes. Implemented as 
density. Cohesive soils shall be at a moisture content between 1 percent below and 4 written. 
percent above optimum moisture when compacted, without the occurrence of 
bulking. 

Placing Topsoil Reference specification section 02140, ErosionNegetation Layer. No changes. Implemented as 
written. 

Field Testing Control Quality control sampling and testing shall be performed in accordance with No changes. Implemented as 
specification section 01451, Contractor Quality Control. written. 
Moisture-Density Determinations: Testing shall include Atterberg limits, grain size 
determinations and specific gravity. 
Density Control: One test shall be made for each 1 ,500 square yards or less for each 
layer of specified depth. 

--···--· 
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Table 3-1. Design Criteria Summary (Continued) 

Changes from Original 
Design/Specification Summary* Specification 

All areas covered by the project shall be uniformly smooth graded. The finished No changes. Implemented as 
surface shall be compacted and free from irregular surface changes. The finished written. 
surface shall be not more than 0.15 foot above or below the established grade and 
shall be free of depressed areas where water would pond. All ditches shall drain 
readily. 

During construction, embankments and excavations shall be kept shaped and No changes. Implemented as 
drained. Existing ditches and channels shall be maintained to drain effectively at all written. 
times. The subgrade shall be brought to grade where ruts exceed 1 inch in depth 
occur and recompacted prior to placement of overlying materials. Newly graded 
areas shall be protected from traffic and from erosion. 

1. Concrete dike surrounding the lagoon on all 4 sides No changes. Implemented as 

2. Concrete gate structure, associated piping, water valves and meters in the written. 

southeast corner 

3. 15-inch diameter steel discharge pipe-northwest corner 

4. 15-inch diameter steel overflow pipe-northwest corner 

5. 15-inch diameter steel overflow pipe-northeast corner 

6. 6-inch diameter PVC diffuser pipe located adjacent to concrete gate structure, 
southeast corner 

7. Concrete slab approximately 12 feet by 10 feet, 6-inches thick, with No. 8 
reinforcing steel 12" on center each face-northwest corner 

8. Five soil access roads shall be pushed into the south lagoon and used as 
random fill beneath the cover system 

15-inch diameter steel discharge pipe located at the north end No changes. Implemented as 
written. 

The amount of dust resulting from demolition shall be controlled to prevent the No changes. Implemented as 
spread of dust to occupied portions of the construction site and to avoid creation of a written. 
nuisance in the surrounding area. 

Protection of Personnel: Evaluate site conditions prior to and during demolition work No changes. Implemented as 

and take necessary precautions to protect personnel working in and around the written. 
demolition area at all times. 

Protection of Existing Structures: Avoid damage to Monitoring Wells F, G, and H 
during construction. Purge tanks, located adjacent to these wells, shall be removed 
prior to construction. These tanks shall be replaced in their original locations after 
construction. 

Protection of Existing Trees: One Elm tree is located along the west side of the south 
lagoon, along the fence separating the lagoons from the abandoned runway. 
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Table 3-1. Design Criteria Summary (Continued) 

Changes from Original Specification Design/Specification Summary* Specification Existing Fence Sections of the existing fence along the south and west sides of the lagoons may be FCR #8 approved to construct removed to provide access to the site, Sections of fence removed shall be reinstalled a fence around the perimeter of in their original locations at completion of the project the south lagoon soil cover. , Disposition of Material All removal items shall be placed in random fill areas of the south lagoon, Concrete No changes, Implemented as dikes shall be broken into pieces not to exceed 36 inches in any dimension, Removal written, items shall be covered with at least 24 inches of random fill prior to placement of the 
I soil barrier layer. 

Section 02377-Soil Barrier Layer 
General Soil barrier layer material shall be obtained from an offsite source. Alternatively, FCRs #3 and #10 and native soil excavated beneath the keel section for the runway improvement project at DCN #3 approved to allow use Cannon AFB may be used. Keel subgrade material grain-size distribution is of central berm material based approximately between 5 and 15 percent passing the No. 200 sieve. The layer shall on meeting testing criteria. provide an in-place hydraulic conductivity of 1.5 x 10-4 centimeters per second (cm/s), Based on testing, Keel material or less. 

did not meet specification and 
was used for the biota barrier 
instead. Soil Barrier Layer Product Soil shall be free of roots, debris, organic or frozen material, and shall have a No changes. Implemented as maximum clod size of 2 inches at the time of compaction. Soil barrier layer material written. shall comply with criteria listed in Table 1 of the specification. Borrow Source Assessment Tests shall be performed on each principal type or combination of materials from all No changes. Implemented as sources proposed for use in the soil barrier layer. A minimum of one set borrow written. assessment tests shall be performed for each borrow source proposed. A set of borrow source assessment tests shall consist of classification testing, moisture-density (compaction) testing, and hydraulic conductivity testing. Installation Soil Barrier Placement: Soil shall be placed in 2 equal loose lifts, resulting in a No changes. Implemented as thickness of 18 inches after compaction. Where hand operated tampers are used, the written. loose lift thickness shall not exceed 4 inches. Holes left by grade stakes shall be backfilled and compacted. 

Moisture Control: The minimum allowable moisture content shall be no less than optimum moisture content. The moisture content shall be maintained uniform throughout each lift. 
Compaction: Soil shall be compacted by at least 3 passes of the equipment to meet the density requirements of each lift. 
Scarification: Uniformly scarify each lift to a depth of 2 inches. The final lift of soil barrier layer material shall not be scarified. 
Repair of Voids: Voids created in the soil barrier layer during construction shall be repaired by removing sand or other non-cohesive material, placing soil infiltration --·-··- -----·- ---- layer backfill in lifts no thicker than 3 inches and tamping each lift with a steel rod. 

--L.__ _____ ----
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Table 3-1. Design Criteria Summary (Continued) 

Changes from Original 
Design/Specification Summary* Specification 

Each lift shall be tamped a minimum of 25 times altering the location of the rod within 
the void for each blow. Other ruts and depressions in the surface of the lifts shall be 
scarified, filled, and then compacted to grade. 

The top surface of the soil barrier layer shall be no greater than 2 inches above the FCR #1 0 approved to allow 2-
grades shown on the drawings. No minus tolerance will be permitted. inch ( +/-) for soil barrier layer. 

Soil Barrier Layer Material Tests: Samples shall be taken at frequencies listed in No changes. Implemented as 
Table 2 of the specification from onsite stockpiles or after a loose lift of soil barrier written. 
layer material has been placed. 

Moisture Content and Density Tests of In-Place Soil Barrier Layer: Testing shall be 
performed in a grid pattern that is staggered for successive lifts so that sampling 
points are not at the same location in each lift. Moisture content and density tests 
shall be performed in accordance with Table 3 of the specification. 

Rapid Tests: Each day that soil barrier layer material is compacted, a minimum of 
one set of moisture content and density tests shall be performed using standard 
procedures. Rapid tests shall be checked at the frequencies shown in Table 3 of the 
specification. Standard tests shall be performed at locations that are as close as 
possible to the location of rapid tests being checked. 

Nuclear Density and Moisture Content Tests: Nuclear density readings shall be taken 
in the direct transmission mode. The nuclear gauge calibration checks shall be made 
at the beginning of a job, on each different type of placement material. Nuclear 
density and moisture content gauges shall be standardized daily. 

Hydraulic Conductivity Tests of In-Place Soil Barrier Layer Material: A minimum of 5 
undisturbed samples shall be taken for hydraulic conductivity testing for each lift of 
soil barrier layer material placed and compacted. Each undisturbed sample shall be 
tested for hydraulic conductivity. If any test result is greater than 1.5 x 1 o·4 cm/s, 
modifications shall be proposed and approved prior to placement of additional soil 
barrier layer material of that type. If the hydraulic conductivity of any test is more than 
7.5 x 1 a· cm/s, 3 additional tests shall be performed near the location of the original 
failed test. If any of the retests fail, the area shall be repaired out to the limits defined 
by passing hydraulic conductivity tests. The area shall then be retested as directed. 

Moisture Content: After placement, moisture content shall be maintained or adjusted No changes. Implemented as 

to comply with acceptable zone criteria. written. 

Erosion: Erosion rills in excess of 1 inch in depth that occur in the soil barrier layer 
shall be repaired and grades re-established. The method of repair shall not decrease 
the minimum required thickness of the soil barrier layer. 

Retests: Areas that require repair shall be retested as directed. 

I 
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Table 3-1. Design Criteria Summary (Continued) 

Changes from Original Specification Design/Specification Summary* Specification Section 02921-Seeding 
Seed Product Seed Classification: State-certified seed of the latest season's crop shall be provided FCRs#11, #12, and#13 in original sealed packages bearing the producer's guaranteed analysis for approved to delay seeding 

I 
percentages of mixture, purity, germination, hard seed, weed seed content, and inert effort, install erosion protection, material. 

and revise the seed mix. Permanent Seed Species and Mixtures: Permanent seed species shall be proportioned by weight 
Quality: Weed seed shall be a maximum 1 percent by weight of the total mixture. 
Seed Mixing: The seed supplier may mix the seed prior to delivery or on site, if directed. 
Substitutions: Substitutions will not be allowed without written request and approval. Fertilizer Product Fertilizer shall be controlled release commercial grade, free flowing, uniform in No changes. Implemented as composition, and consist of a nitrogen-phosphorus-potassium ratio. Fertilizer shall be written. derived from sulphur-coated urea, urea formaldehyde, plastic or polymer coated pills, or isobutylenediurea. Fertilizer shall be balanced with the inclusion of trace minerals and micronutrients. 

Mulch Product Mulch shall be free from weeds, mold, and other deleterious materials. Mulch No changes. Implemented as materials shall be native to the region. The material selected for mulch shall be either written. straw, hay, wood cellulose fiber or paper fiber 
Water Water shall not contain elements toxic to plant life. No changes. Implemented as 

written. Installing Seed Time and Conditions Seeding shall occur between 1 June and 1 September. Seeding operations shall be FCR #11 approved on performed only during periods when beneficial results can be obtained. When 9/26/2003 to delay seeding drought, excessive moisture, or other unsatisfactory conditions prevail, the work shall until Spring 2004. be stopped when directed. 
Site Preparation Finished Grade: Verify that finished grades for the erosion/ vegetation layer are as No changes. Implemented as shown on the drawings prior to seeding. written. 

Application of Fertilizer: Fertilizer shall be incorporated into the soil to a maximum 4-inch depth or may be incorporated as part of the tillage or hydroseeding operation. 
Prepared Surface: The prepared surface shall be a maximum 1-inch below the 
adjoining grade. New surfaces shall be blended to existing areas. The prepared surface shall be completed with a light raking to remove debris and protected from 
compaction or damage by vehicular or pedestrian traffic and surface erosion. Debris and stones larger than 1-inch in any dimension shall be removed. Erosion rills greater than 1-inch in depth shall be repaired prior to seeding. 
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Table 3-1. Design Criteria Summary (Continued) 

Changes from Original 
Design/Specification Summary* Specification 

Seeding method shall be drill seeding or hydroseeding and result in uniform No changes. Implemented as 
coverage over the entire area to be seeded. Gravity feed applicators that drop seed written. 
directly from a hopper onto the prepared soil shall not be used. 

Existing turf areas and pavements that have been damaged from the seeding No changes. Implemented as 
operation shall be restored. Excess and waste material shall be removed and written. 
disposed of offsite. Adjacent paved areas shall be clean. 

The area shall be protected against traffic or other use upon completion of seeding No changes. Implemented as 
by erecting barricades and providing signage. written. 

The seed establishment period to obtain a healthy stand of grass plants shall begin No changes. Implemented as 
on the first day of work and end 60 days after the last day of seeding. The seed written. 
establishment period may be modified for inclement weather, shut down periods, or 
for other reasons as directed. 

• Specifications and design criteria are provided for Division 2 of the project specifications presented in the Final Work Plan for the Closure of SWMU 101, Sewage Lagoons Cannon 
Air Force Base (Foster Wheeler Environmental 2003). 
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During the excavation of the southern section of the North Lagoon Area, a subgrade "trench'' of sludge 

trending east-west was discovered below the established limits ofthe contaminated soil layer. This 

material, approximately I 3,200 cy, was placed in the South Lagoon Area at no additional cost to the 

project under FCR No. 5 (Appendix B). The over-excavated area was backfilled with stockpiled material 

left over from former runway work under FCR No.7 (Appendix B). This stockpile is commonly referred 

to as the Keel material and was located adjacent and west of SWMU 101. TtEC conducted post

excavation confirmation soil sampling. Hagar & Associates, P.C. Land Surveyors completed the post

excavation topographical and sample location surveys. According to the sludge layer as-built survey, the 

total amount of fill materials placed in the South Lagoon Area, including concrete rubble, piping, sludge 

and contaminated sludge and soil, was 73,400 cy. 

3.1.4 Sludge Consolidation and Random Fill 
ACI excavated approximately 60,200 cy of sludge and contaminated soil materials from the North 

Lagoon Area and consolidated this with the South Lagoon Area material, as illustrated in Figure 3-1. The 

13,200 cy of additional sludge material excavated from the North Lagoon Area (Section 3.1.3) was used 

as random fill in the South Lagoon Area in place of the Keel material specified in the final Work Plan 

(Foster Wheeler Environmental, 2003) and resulted in cost savings to the project. The consolidated 

material and random fill was graded from I to 3 percent, per DCN No. 3 (Appendix B), and surveyed to 

document as-built conditions. The Record Drawings document the final contours and grade of the 

consolidated material and random fill. 

3.1.5 Soil Barrier Layer Construction 
The SBL is approximately 43,500 cy of an 18- to 21-inch-thick earthen cover system composed of clean, 

approved soil, that was placed on top of the sludge and random fill layer (Figure 3-1 ). The purpose of the 

SBL is to reduce infiltration of moisture into the underlying layer of contaminated material. Both onsite 

(20,000 cy) and offsite (23,500 cy) sources were used for the SBL; all source material was tested in 

accordance with Specification 02377 (Appendix A). To limit infiltration, the permeability criteria for the 

SBL required in Specification 02377 is 1.5 x 10-4 centimeters per second. The onsite soils came from the 

former earthen berms around the southern half of the North Lagoon Area and the berms surrounding the 

South Lagoon Area (Section 3.1.2). The remaining soils came from an approved offsite source located 

near Melrose, New Mexico, approximately 20 miles west of the Base. A post-construction survey 

completed on the SBL by Lydick Engineers and Surveyors (Appendix A) indicated that subcontractor 

miscalculations had caused the cover to be thicker (up to 21 inches) than the requirements in Specification 

02377, which calls for only 18 inches. The additional material was approved in FCR No. I 0 

(Appendix B). 
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The biota barrier consists of 18 inches of recycled, crushed concrete placed on top of the SBL (Figure 

3-1 ). The purpose of this layer is to prevent animals from burrowing into the SBL. Three sources were 

used to provide the material required to construct the biota barrier. Approximately 8,000 cy of material 

came from the crushed concrete stockpile at SWMU 97, Landfill25; an additional 8,000 cy consisted of 

extra, unused Keel material (FCR No.9, Appendix B); and another 16,000 cy of3- to 6-inch crushed 

concrete from an offsite source (FCR No.6 and DCN No.2, Appendix B). Because the grain size of the 

SWMU 97 and Keel material sources did not meet the requirements of Specification 02115 

(Appendix A), DCN No. 2 was submitted for approval. The design change revised the placement of 

materials for the biota barrier layer in two lifts. The first (bottom) lift consisted of 9 inches of 3- to 6-inch 

crushed concrete from an offsite source (FCR No.6 and DCN No.2, Appendix B). The second (top) lift 

consisted of the finer SWMU 97 and Keel material. Using a two-layer approach to constructing the biota 

barrier layer allows the top layer to perform as a filter layer between the topsoil cover material and the 

lower layer of3-inch to 6-inch crushed concrete. The upper portion of the biota barrier, because of its 

finer gradation and gravel and sand sized particles, will mitigate against infiltration of the topsoil cover 

into the bottom of the biota barrier layer. Placement of the finer biota barrier layer material on top of the 

coarser material precluded the need for a filter material to be placed beneath the erosion/vegetation layer. 

3.1. 7 ErosionNegetation Layer Construction 

The 6-inch erosion/vegetation layer was completed in mid-December 2003 (Figure 3-1 ). Approximately 

12,800 cy of material was imported from a borrow area located 8 miles north of the Village of Melrose, 

New Mexico (Submittal 02140-2 in Appendix A) to construct this layer. Topsoil layer placement was not 

completed by the specified September 1, 2003, deadline necessary to ensure that seedlings are established 

before winter. This delay in the revegetation effort was addressed in FCRs No. 11 and No. 12. The 

USACE approved an interim soil stabilization plan to crimp-mulch the existing topsoil and implement 

erosion control measures specified in the Stormwater Pollution Prevention Plan (SWPPP). Rocky 

Mountain Reclamation crimp-mulched the site in early January 2004. A post-construction survey was 

completed prior to the crimp-mulch operations. A complete survey is presented in the Appendix A. 

3.1.8 Site Revegetation and Fence Construction 

Rocky Mountain Reclamation returned in April 2004 and revegetated the South Lagoon Area, 23 acres, 

by seeding with native species using an approved seed mix (see Table 3-2 and FCR No. 13, Appendix B). 

A copy of the seed mix certification is provided in Appendix A. TtEC installed a five-strand barbed-wire 

fence on the northern boundary of the capped area to separate the North and South Lagoon Areas and to 

G \WP\TERC\Cannon\SWMU 101 Sl CCR\Lagoons Fma!_CCR Rev2 doc 3-13 March 2005 



Cannon Air Force Base 
Construction Completion Report for SWMU 1 01-Sewage Lagoons 

prohibit access (FCR No. 8, Appendix B). This fence was tied-in with the existing fencing that was 

around the other sides ofthe site. 

Table 3-2. Seed Mix Details 

Common Name Seed Mix Pounds Pure Live Seed Total Pounds 
(Botanical Name) per Acre Seed Mix Used 

Sideouts gramma (Vaughn variety) 1.75 40.25 
(Bouteloua curtipendula) 

Blue gramma (Halchita variety) 0.50 11.50 
(Boute/oua gracilis) 

Little bluestem (Pastura variety) 1.35 31.05 
(Schizachyrium scoparium) 

lndiangrass (Lanna variety) 2.00 46.00 
(Sorhastrum rutans) 

Switchgrass (Blackwell variety) 1.00 23.00 
(Panicum virgatum) 

Purple prairie clover 1.50 34.50 
(Petalostemum purpureum) 

Fourwing Saltbrush 3.90 89.70 
(Atriplex confertifolia) 

Total: 12 pounds per acre 276 pounds used 

3.2 Construction Documentation 

3.2.1 Record Drawings 

The Record Drawings for this project are presented on Figures 3-2 through 3-4. Figures 3-2 and 3-3 

illustrate the pre-construction topography of the South and North Lagoon Areas, respectively. Figure 3-4 

illustrates the final topography of the site after completion of construction activities. All other approved 

interim drawings are presented in Appendix A as submittals. Several partial surveys were performed to 

allow concurrent construction activities. 

3.2.2 Health and Safety Inspections 

The Site Superintendent performed weekly health and safety inspections. Periodic inspections were also 

conducted by the Project Manager (or designee) or the Project Environmental Safety Manager per TtEC 

standard operating procedures. Copies of all these inspections and final inspection report are retained in 

the project files. 

3.2.3 FCRs and DCNs 

There were 13 FCRs and 3 associated DCNs generated during the construction project. Table 3-3 presents 

a summary of the FCRs and DCNs submitted for approval by USACE relative to Divisions I and 2 of the 

project specifications. All FCRS and DCNs relate to changes required for Division 2 of the project 
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specifications regarding construction with the exception ofFCR No. I. FCR No. I was approved for 

Division I, Specification 01351 requiring a change to the project health and safety plan clarifying project 

personnel responsibilities, personnel protection, and project duration. 

Table 3-3. Field Change Requests and Design Change Notices 

Number I Content I Date Approved 

Field Change Requests 

1 Specification 01351-Revisions to Site Safety and Health Plan based on site 3/19/03 

conditions, duration of project, and personnel responsibilities. 

2 Specification 02111-Modifications to eliminate sludge drying and subgrade 3/27/03 

preparation. Sludge was dry. Dewatering not necessary. 

3 Specification 02377-Removal of central berm for use as soil barrier layer. 3/31/03 

Prepared in conjunction with DCN 1. 

4 Specification 02111-Request to remove sludge outside of project 3/31/03 

boundary. Rejected-No sludge 
removal outside project 
boundaries. 

5 Specification 01450-Excavation of additional sludge material in North 5/21/03 

Lagoon. Sludge found deeper in some areas that required removal. 

6 Specification 02115-Piacement of offsite and onsite biota barrier materials 6/18/03 

in two lifts. Three sources of material available of different size. Prepared in 

conjunction with DCN 2. 

7 Specification 02111-Backfill of North Lagoon. Backfill of over-excavated 6/18/03 

areas identified in FCR #5 required to bring area to grade. 

8. Fence installation. Cannon AFB requested construction of a fence 9/24/03 

surrounding the area of the south lagoon soil cover. 

9 Specification 02115-Use of Keel material for biota barrier. Need for 8/21/03 

additional source of material for biota barrier with Keel Section material 

proposed for use. 

10 Specification 02377-Adjust specification for thickness of soil barrier layer 9/22/03 

by allowing a 2-inch variance. Prepared in conjunction with DCN 3. 

11 Specifications 02140 and 02921-Delay of reseeding effort and in soil 9/26/03 

moisture testing to encourage optimum growth with reseeding to take place 

in Spring 2004. 

12 Specification 02921-Revision to reseeding specification and erosion 12/2/03 

protection over winter based on reseeding delay until Spring 2004. 

13 Specification 02921-Revision to reseeding specification for amount of 4/3/04 

seeding and seed mix. Specification revised based on actual conditions of 

the site. 

Design Change Notices 

1 Eliminate the berm between the north and south lagoons. Associated with 5/21/03 

FCR #3. Berms between south and north lagoon required removal to allow 

for construction of soil cover in area of south lagoon. 

2 Specification 02115-Biota barrier, offsite and SWMU material placement, 6/18/03 

including lifts. Multiple sources of material approved for use. Coarser 

crushed concrete to be placed in first lift with finer Keel Section material to 

be placed in second lift in order to fill in voids left within the first lift. Onsite 

material included crushed concrete and Keel Section material. Offsite 

material included crushed concrete. Associated with FCR #6. 

3 Specification 02377-Change wording of Specification 02377, Part 3, 9/19/03 

Section 3.1.3 regarding the testing required for soil barrier material at 

optimum moisture content and revising test for 1-3% of optimum moisture 

rather than a minimum of 2% optimum moisture. Associated with FCR #1 0. 
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A summary ofthe design specifications and criteria with their applicable FCRs and DCNs are presented 

in Table 3-1. Appendix B provides a copy of the FCRs and DCNs for this project. 

3.2.4 Manufacturers' Certifications 

Mulch and seed certifications are presented in the project submittals in Appendix A. 

3.2.5 Laboratory Testing 

Geotechnical and analytical soil test results are presented in Appendix A as part of the submittals. 

Submittal 01450 covers laboratory testing for the borrow materials. Submittal 02111 covers testing for 

confirmation sampling. 

3.2.6 Site Inspection and Quality Control Reporting 

All three-phase inspections (preparatory, initial, and follow-up) were performed for each definable feature 

of work and are presented in Appendix D. Completion inspections for major tasks are also included in 

Appendix D. TtEC prepared Daily Quality Control Reports (DQCRs) during construction. Copies of the 

DQCRs are available at the USACE Resident Engineer's office at Cannon AFB, and electronic files are 

available within the US ACE Resident Management System. TtEC retains copies of all DQCRs in the 

project file. 

3.2. 7 Nonconformance 

There were no nonconformance reports filed in regard to this construction project. 

3.2.8 Site Photographs 

Representative site photographs, which were taken during the course of construction, are presented in 

Appendix C. 

3.2.9 Certified Payroll 

Copies of the certified payroll are available at the USACE office at Cannon AFB. TtEC retains copies of 

the certified payroll in the project file. 

3.3 Regulatory Framework 

Cannon AFB is conducting an Environmental Restoration Program (ERP) at the Base, which was initially 

managed under the U.S. Air Force Installation Restoration Program (IRP). The IRP was subsequently 

integrated with the EPA RCRA corrective action program. This site has been included under the Base's 

ERP as S WMU I 01, the Sewage Lagoons. ERP activities are implemented at the Base in accordance with 
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the Comprehensive Environmental Response, Compensation and Liability Act of 1980 and response 

procedures consistent with the National Contingency Plan. 

3.3. 1 Permits 

The following permits were completed for construction activities at SWMU I 0 I: 

• National Pollutant Discharge Elimination System Stormwater Construction Permit (NPDES)

The construction area at SWMU I 0 I was greater than S acres, thus requiring a Title 40 Code of 

Federal Regulations 122.26 NPDES permit for construction activity, including clearing, grading, 

and excavation activities. Construction activities were performed under the NPDES permit No. 

NMR10B863. 

• SWPPP-TtEC prepared an SWPPP specifically for the construction activities at SWMU 101. 

The plan was followed during construction. The SWPPP is presented in the final Work Plan 

(Foster Wheeler Environmental 2003). The NPDES permit and Notice oflntent and Notice of 

Termination are presented in Appendix E. 

3.4 Project Waste Descriptions 

This section describes the waste streams that were generated during corrective action activities and how 

the waste was managed. The waste streams included: 

• Tumbleweeds and brush 

• Concrete debris (slope slabs, gate structures, etc.) 

• Demolition debris (PVC and steel piping) 

• Personal protective equipment (PPE) 

These waste streams and their ultimate disposal or recycling are described in the following subsections. 

3.4.1 Tumbleweeds and Brush 

Both lagoons contained an abundance of dried tumbleweeds and brush that had accumulated over time. 

ACI placed these items in roll-off containers and disposed them as clean construction waste at a local 

municipal landfill. 
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3.4.2 Concrete Debris 

ACI removed, demolished and sized approximately 2,000 cy of concrete rubble from the lagoon berm 

slopes in accordance with Specification 02220, (Appendix A). They recycled this concrete as fill and 

stabilization material in the South Lagoon Area. The concrete material taken from the berms was not used 

as biota barrier material. 

3.4.3 Demolition Debris 

Approximately 20 tons of PVC and steel piping was removed from the North Lagoon Area and recycled 

as fill material in the South Lagoon Area in accordance with Specification 02220 (Appendix A). Offsite 

recycling of the piping was not feasible because the piping could have potentially been contaminated with 

sludge. 

3.4.4 Personal Protective Equipment 

PPE, such as gloves, were disposed as nonhazardous solid waste in a local municipal landfill. 

3.5 Reporting Spills and Releases 

Precautions were taken to prevent oil and fuel spills, including daily inspections by site personnel of 

equipment, structures, and containers. One reported spill and release occurred during the construction 

activities: A subcontractor vehicle leaked hydraulic fluid outside S WMU 1 01 on the former runway, 

adjacent to and west of the site. The spill was reported according to Base procedures and the material was 

picked up and disposed of by a subcontractor. The spill was not a state-reportable incident. A copy of the 

waste manifest is provided in Appendix F. 

3.6 Training/Certification Requirements 

TtEC field personnel, ACI field personnel, and craft labor completed Occupational Safety and Health 

Administration (OSHA) 40-hour Hazardous Waste Operator training and annual updates. No additional 

training or certifications were required for field employees or craft labor. 

3.7 Updates to the Regulatory Compliance Plan 
No changes or updates were made to the Regulatory Compliance Plan. 
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6. INSPECTION AND MAINTENANCE 

TtEC performed monthly SWPPP inspections until revegetation was completed and the Notice of 

Termination from EPA (Appendix F) was approved. Copies of S WPPP inspections are retained in the 

project files. Periodic maintenance of the soil cover and monitoring will continue as described below. 

6.1 Cover Maintenance and Monitoring 

Periodic visual inspections ofthe installed cover are proposed as part of the routine operations and 

maintenance program for the soil cover system at S WMU I 0 I to ensure that the cover integrity is 

maintained. Inspections consist of a site walkover and should occur a minimum of once every 6 months 

for the first 5 years, and then annually. Typical repairs may include cleaning drainage channels, replanting 

vegetation, and replacing cover soil. Side slopes should be inspected for erosion damage and repaired or 

fortified as needed. Additional inspection ofthe site should be performed after significant rainfall events, 

and inspection results will be documented and managed by Cannon AFB personnel. Inspection 

observations should note any differential settlement, surface cracking, erosion, ponding, biointrusion, or 

other potential concerns that could affect the integrity of the landfill cover. 

6.2 Institutional Controls 

Perimeter fencing around the soil cover was installed to prevent intrusion to the site. Groundwater 

monitoring is currently being conducted at SWMU 101 and will continue in accordance with long-term 

groundwater monitoring program requirements. 

There is no anticipated future land use for the site and it will be withdrawn from future consideration. Site 

access will be limited to long-term groundwater monitoring program sampling and soil cover 

maintenance activities. 
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4. QUALITY ASSURANCE PROJECT PLAN 

TtEC prepared a Quality Assurance Project Plan in accordance with Specification 01451 (Appendix A), 

and provided it in the final Work Plan (Foster Wheeler Environmental, 2003). 

Confirmation sampling was performed at SWMU I 01 in the North Lagoon Area after excavation 

activities were completed in accordance with Specification 02111. Offsite borrow sources were sampled 

prior to delivery, in accordance with Specification 01450. Copies of analytical test data are provided in 

Appendix A. 
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5. HEALTH AND SAFETY 

Health and safety activities were conducted in accordance with the SWMU 101 Site Safety and Health 

Plan (Foster Wheeler Environmental, 2003), the Cannon AFB Base-Wide Health and Safety Plan (USAF, 

2000), and USACE Engineers Manual 385-1-1 (USACE, 2003). All site workers, including 

subcontractors, were required to review, comply with, and sign-off on the project health and safety 

requirements and procedures. 

No OSHA-recordable health and safety incidents occurred during the SWMU 101 field effort. Table 5-1 

summarizes non-reportable incidences that occurred onsite. 

Table 5-1. Incident Summary 

Incident Date Description/Summary 
June 3, 2003 Operator of the nuclear gauge was not wearing a radiation 

detection badge. 

June 25, 2003 Dump truck leaked 15 to 20 gallons of hydraulic fluid in the 
excavation area (Section 3.5). 

December 10, 2003 Subcontractor vehicle struck a military vehicle in the 
parking lot. 

December 16, 2003 Theft of a John Deere 4x2 utility vehicle (Gator). 
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6. INSPECTION AND MAINTENANCE 

TtEC performed monthly SWPPP inspections until revegetation was completed and the Notice of 

Termination from EPA (Appendix F) was approved. Copies of SWPPP inspections are retained in the 

project files. Periodic maintenance of the soil cover and monitoring will continue as described below. 

6.1 Cover Maintenance and Monitoring 

Periodic visual inspections of the installed cover are proposed as part of the routine operations and 

maintenance program for the soil cover system at SWMU 101 to ensure that the cover integrity is 

maintained. Inspections consist of a site walkover and should occur a minimum of once every 6 months 

for the first 5 years, and then annually. Typical repairs may include cleaning drainage channels, replanting 

vegetation, and replacing cover soil. Side slopes should be inspected for erosion damage and repaired or 

fortified as needed. Additional inspection of the site should be performed after significant rainfall events, 

and inspection results will be documented and managed by Cannon AFB personnel. Inspection 

observations should note any differential settlement, surface cracking, erosion, ponding, biointrusion, or 

other potential concerns that could affect the integrity of the landfill cover. 

6.2 Institutional Controls 

Perimeter fencing around the soil cover was installed to prevent intrusion to the site. Groundwater 

monitoring is currently being conducted at SWMU 101 and will continue in accordance with long-term 

groundwater monitoring program requirements. 

There is no anticipated future land use for the site and it will be withdrawn from future consideration. Site 

access will be limited to long-term groundwater monitoring program sampling and soil cover 

maintenance activities. 
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Submittals 



-l TITLE AND LOCATION ,u 101 -Sewage Lagoons, Cannon AFB DATE 24' 04 

SUBMITTAL REGISTER (ER 415-1-10) I CONTRACTOR Foster Wheeler Environmental C I CONTRACT NUMBER DACW45-94-D-0003 0035 

CLASS I- CONTRACTOR CONTRACTOR GOVERNMENT 

TRANS- SPEC FICATION SCHEDULE DATES ACTION ACTION 

ACTIVITY ITEM DESCRIPTION OF CONTRACTOR 
MITTAL 

No. 
PARAGRAPH TYPE OF SUBMITTAL FlO SUBMIT ~PPROVAL MATERIAL CORPS CORPS 

No. SUBMITTAL REVIEWER 
No. No. or NEEDED NEEDED NEEDED ODE RECEIVED ~ODE RETURNED 

GA BY BY BY DATE DATE 

SECTION· 01351 Safety, Health & Emer Response-HTRW/UST 

1 1 013511.27.1 work zone SHOP DRAWINGS GA JAM 14 Mar03 B 19 Mar 03 

1 2 01351 1.28.1 decontamination facilities SHOP DRAWINGS GA 14 Mar03 A 19 Mar 03 

1 3 013511.14 exoosure monitorine /Air samolina PRODUCT DATA FlO 14 Mar03 A 19 Mar 03 

1 4 01351 1.27.2 site control loa PRODUCT DATA GA 14 Mar03 A 19 Mar 03 

6 5 013511.11.1 HAZWOPER QUALIFICATIONS CERTS CERTIFICATES GA JAM A 30 Apr 03 A 01 May 03 

SECTION • 01450 Chemical Data Quality Control 

1 1 01450 3.4 Samolina & Analvsis Plan PRODUCT DATA GA JAM A 07 Apr 03 A 18 Apr 03 

2 2 01450 3.2.2 Analv1ical Data Packaae- Field test TEST REPORTS GA JAM A 16 Apr 03 A 25 Apr 03 

1 3 01450 1.5 Lab Aooroval CERTIFICATES GA JAM A 07 Apr 03 A 18 Apr 03 

1 4 01450 3.3.1 Field analv1ical data Coord. (FADC\ CERTIFICATES GA JAM A 07 Apr 03 A 18 Apr 03 

SECTION • 02111 Excavation & Handling Contaminated Mat'l 

1 1 02111 Excavation and Handline Plan TEST REPORTS GA B 14 Mar03 B 19 Mar03 

2 2 021111.3 Tooo Survev SHOP DRAWINGS FlO JAM A 31 Mar03 F 01 Apr 03 

4 3 021113.1.4 Confirmation Samolina and Analvsis TEST REPORTS GA SysAdmin A 16 Jun 03 A 18 Jun 03 

3 4 021111.3 TOPO- Post Excavation and Samole Points SHOP DRAWINGS FlO JAM A 05 Jun 03 A 06 Jun 03 

SECTION • 02115 Biota Barrier Layer 

1 1 021151.4 Exc & Hndlna Plan for Biota Bar Laver TEST REPORTS GA A 21 Apr 03 B 25 Apr 03 

3 2 021151.3 Tooo Survev Post South SHOP DRAWINGS GA JAM A 18 Sep 03 A 22 Sep 03 

2 3 021151.4 Revised Biota Material Handline Plan TEST REPORTS GA JAM A 07 Aug 03 A 07 Aug 03 

5 4 021151.3 TOPO Survev Post North Biota NW Final SHOP DRAWINGS GA JAM 30 Dec03 A 09 Jan 04 

4 5 021151.3 TOPO Survev Post East SHOP DRAWINGS GA JAM B 05 Nov03 B 07 Nov 03 

6 6 021151.3 TOPO Survev Post North Slooe (East) SHOP DRAWINGS GA JAM B 20 Nov03 B 04 Dec 03 

SECTION • 02140 ErosionNegetatlon Layer 

1 1 02140 Matrl Hndlne Pin - ErosionNea. Laver TEST REPORTS GA A 21 Apr 03 B 25 Apr 03 

4 2 021401.3.1 Tooo SHOP DRAWINGS FlO JAM 05 Jan 04 A 07 Jan 04 

3 3 02140 3.4. Erosion Veeetation Material Testina TEST REPORTS GA JAM B 31 Oct 03 B 31 Oct 03 

2 4 02140 1.3 Borrow Source Assessment Rot TEST REPORTS GA JAM 18 Sep 03 A 24 Sep 03 

5 5 02140 3.4 ErosionNee Laver Material oH422.0raanic TEST REPORTS GA 05 Jan 04 A 07 Jan 04 

SECTION· 02210 Earthwork/grading 

1 1 02210 1.3.4 TOPO-Post Over Excavation Backfill SHOP DRAWINGS GA JAM A 20 Nov03 A 06 Jan 04 

2 2 02210 3.1 Disoosal Facilitv TEST REPORTS FlO JAM 19 Mar03 A 26 Mar03 

4 3 02210 1.3.1 Suitable material TEST REPORTS GA JAM A 05 May 03 A 06 May03 

3 5 02210 3.9 Field testina Control CERTIFICATES GA JAM A 28 Apr 03 A 30 Apr 03 

SECTION • 02220 "' 
.. 

RANGE :ALL SORT : SECTION & ITEM 
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I TITLE AND LOCATION SWMU 101- Sewage Lagoons, Cannon AFB DATE 24 Aug 2004 

SUBMITTAL REGISTER (ER 415-1-10) I CONTRACTOR Foster Wheeler Environmental C I CONTRACT NUMBER DACW45-94-D-0003 0035 

ClASS I- CONTRACTOR CONTRACTOR GOVERNMENT 

TRANS- SPEC 
FICATION SCHEDULE DATES ACTION ACTION 

ACTIVITY ITEM DESCRIPTION OF CONTRACTOR 
MITTAL 

No. 
PARAGRAPH TYPE OF SUBMITTAL FlO SUBMIT APPROVAL MATERIAL CORPS CORPS 

No. SUBMITTAL REVIEWER 

No. No. or NEEDED NEEDED NEEDED ODE RECEIVED ODE RETURNED 

GA BY BY BY DATE DATE 

1 1 02220 1.3 Work Plan-Demo • TEST REPORTS GA JAM 20 Mar03 A 20 Mar03 

SECTION - 02377 Soil Barrier Layer 

4 1 02377 1.5 TOPO-Post Excavation and Samolina Points SHOP DRAWINGS GA JAM 29 May03 A 02 Jun 03 

2.1 2 02377 3.1 Borrow Source Assessment Test TEST REPORTS GA JAM 29M~03 B 29 May03 

10 3 02377 3.4.2 Moisture Content. Dens Soil Barrier-1st TEST REPORTS GA JAM B 31 Jul 03 B 07 Aug 03 ! 

6.1 4 02377 3.4.3 Hvdraulic Conductvtv Soil Barrier-1st TEST REPORTS GA JAM B 25 Jul 03 B 25 Jul 03 

1 5 02377 3.1.6 Commerical Testina Lab CERTIFICATES FlO JAM A 28Apr 03 F 30 Apr03 

20 6 02377 3.1 Borrow Source Assmt Berm Material-2nd 65 TEST REPORTS GA A 23 Sep 03 B 01 Oct03 

5 7 02377 3.1.1 Borrow Source Assmnt- Off Site-1st 6500 TEST REPORTS GA JAM A 09 Jun 03 A 12 Jun 03 

9 8 02377 3.1 Assessment Tests- Gr Size. PI.LL.Proc TEST REPORTS GA A 31 Jul 03 B 07 Aug 03 

12 9 02377 3.4.2 Moisture Densitv-2nd lift TEST REPORTS GA A 08 Aug 03 A 12 Aug03 

14 10 02377 3.4.3 Hvdraulic Conductw SBL-2nd lift 3 of 5 TEST REPORTS GA A 08 AlJ9 03 B 12 Aug 03 

8.1 11 02377 3.1 Borrow Source Offsite-2nd 6500 TEST REPORTS GA B 23 Sep 03 A 25 Sep 03 

21 12 02377 Borrow Offsite-3rd 6500 TEST REPORTS GA B 12 Sep 03 A 25 Sep 03 

11 13 02377 1.5 TOPO-POST SBL PLACEMENT SOUTH TEST REPORTS FlO JAM A 07 Aug 03 B 07 Aug 03 

13 14 02377 3.1 2nd Set Assessment Test 1st & 2nd lift TEST REPORTS GA JAM A 08 Au_g 03 A 12 Aug 03 

17 15 02377 3.4.2 Moisture Densitv 2nd lift final arouo TEST REPORTS GA JAM A 23 Sep 03 B 25 Sep 03 

19 16 02377 3.4.3 Hvdraulic cond 2nd lift final 2 of 5 TEST REPORTS GA JAM A 23 Sep 03 A 01 Oct03 

16 17 02377 1.5 TOPO Post SBL North Half TEST REPORTS GA JAM B 18 Sep 03 A 22 Sep 03 

18 18 02377 3.4.3 Retest of #1 Hvd Cond Lift 1 Berm Mat TEST REPORTS GA JAM A 23 Sep 03 B 25 Sep 03 

23 19 02377 3.1 Borrow Source Assessment 3rd 6500 berms TEST REPORTS GA A 23 Sep 03 B 02 Oct 03 

22 20 02377 3.4.1 Final Assessment test Gr.PI.LL TEST REPORTS GA JAM B 23S~03 B 25 Sep 03 

SECTION - 02921 Seeding 

2 1 02921 2.1 Seed ina CERTIFICATES FlO JAM 27 Apr04 F 29 AQ1"04 

3 2 02921 2.3 Fertilizer CERTIFICATES FlO JAM A 29 Apr 04 F 29 Apr 04 

1 3 02921 2.4 Mulch CERTIFICATES FlO JAM 09 Jan 04 F 04 Feb 04 

6 4 02921 O&M-Data O&MDATA FlO JAM A 17 Aug 04 F 24 Aug 04 

5 5 02921 3.6.3.3 Maintenance record O&M DATA FlO JAM A 08 Jul 04 F 03 Aug04 

4 6 029211.3 c Mulch- 2nd Installation for seedina CERTIFICATES FlO JAM A 29 Apr04 F 29 Apr 04 

RANGE :ALL SORT : SECTION & ITEM 
-
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I 1 r<AN~M! t I AL OF :sHOP DRAWINGS, EQUIPMENT OAT~ MATERIAl SAMP(,t'~ OR TRANSMITTAL NO. DATE 
' :MANUFACTURER'S CERTrFICATES OF COMPLIANCE 03/1312003 0135\-1 

... 
{Reat! lnstrv~ons onltJe reY~se side prtor 10 lo.ltla~ ttlls form) 

SECTION I ~REQUEST FOR APPROVAL OF THE fO~OWING ITEMS (This seclion will be irlltJa!ed by the oontrador' ...... TO: Cannon AFB R$sid8!l( Office 
FROM: Fosle• WMeler Environmental C CONTRACT NO. CHECK ONE: us Army Oo'i!S ot !:ngmeers 00 TH£8 IS A NEW TRANSMITTAL 

2()1 N. Peri~er Rd. 6605 Uplown Blvd, NE: Sui!e 220 DACW45·94·D·0003 0035 D TH£S IS A RESI.l3MlTTAL OF 
C~A.F13, NM tl8103 .Albuquerque, NM 67110 TRANSMITTAL 

SPEC!ACATION SEC.I'{O. (Cover OC'IIy one section with each PROJECT TITLE AND LOCATION CHE1x]NE: THIS TRA'NSMFFT At. IS ~osmftt:IQ 01351 SWMU 101 ·Sewaoelauoor;sCannonAFB FOR FlO (iiGO'I'T. AP~OVAl lll:M. DESCRIPTION OF ITEM SUBMI11ED MFGOROONTR. ftlO. C~NTRACTREfERENCE FOR VAAIATION FOR 111:0. (T'IPe sit&. model numbel'/fltf;.} CAT.,C.URVE OF OOCUMENT COttmACTOR {S~W:., ce 
D~NGOR COP !Eli 

DRAWING 
USC CODE lnltudloo ~ BROCfiiJRE NO. SPEC. No.6) COO£ 

(See irn;buctkm nD. 8} !>ARA,fiO. StiEEI' foiO, 

"· b. (. d. •• f. ~. h. l. 
~ work zone SHOP DRAWINGS 4 1.27.1 Figure E-3 A 'B 
2 decontamination facilttles SHOP DRAWINGS 4 1.28.1 A A 1 3 exposure mon~oring IA1r sampling ! PRODUCT DATA 4 1.14 A 

" 4 site comrol lag PRODUCT DATA 4 1.27.2 A A . 

REMARKS If l Clrily that tht above submitted '"' hiM !leta ~~ IT WOUlD BE. GREAil Y APPAECIATEDjXPEDITED TO FACILITATE SUBCONJRACTOR STARl'·UP. In 11t111t aiM "'' earreettl'lilln tl!tstricl confoHMIIte wltb the 
eo~ I dnwlngund specllicStlC!t$ •l«'!~t~Pt as olhtrwlse C'A.J MG. E-:S Co.-1 F, t't.ltA ~ .$ fv\01<. 1 r-)6 \S f'loT" ~I'Zt'!) st.ttd. J 

WI "11-t-1 ,.J ~ CJFf=IC£ '\1'lJh c.__ext_ ~s-r 0+= ''SAA.oiC.i~Gi LfrjE :' ( 

~Q~ . :<"' 3·/l·O,l; 
~Me ~IGNATI.tftE OF CQNTRAClOR 

SECTION 1• -APPROVAL ACTION 
ENCLOSURES RETURNED {Lis! by item No.} -·Tim::zREOf7P- DATE 

.3-i ~-C/J 
ENG FORM 4025-R,_ MARS' (ER415-HO) EOITION OF SEP 93 (S (1D<;Ql£l!:. SHEET 1 OF 1 {f'~q~oomt: CE:MP.f" 

'~' .._,, 



SUBMITTAL REVIEW VERIFICATION SHEET 
Date: March 13. 2003 Submittal No.: 01351·1 

Foster Wheeler Environmental Corporation Stamp 
SWMU 101 Sewage Lagoons Closure·, Cannon AFB, NM 
Certified for approval as ind~ted below: 

~ Approved as submitted 
B· Approved except as noted on lh• <trawlngs and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marf<ed in thi:s· $ubrnittal i$ th:,.t propo!ied 
to be Incorporated into Contrat:t Nt~mber' OACW45--94--0-0003, Delivery Order No. 35, Work Autt'lorization 
Directive 1 is in compliance with the contract drawings and specifications. can b• inE;tillled in the 
allocated spaces, and is submitted for Govemment approval. 

Review~d/Certified Sy: ~~- ~ Ka-hy Orne •• • QC Program Manager 

Description of Items reviewed: SD-02, Shop Drawings-Worn Zones 

U.S. Army Corps of Engineers Stamp 
U.S. Army Engineer District. Albuquerque Cor'ps of Engineer.: 
Certified tor -a-pprova\ u lndlcet~ belOW: 

C

D

E

F

G-

Note: 

Approved as submiUed. 

Appmved except as noted on the drawings and/or att~ched $heel($). Re$ubm~ion not 
r't!QUir~d. 

Approved except as noted on the drawings and/or attached sheet(~.J). Resubmi$.$ion required. 

Will be returned by separate correspondence. 

Disapproved; .see comments on att:ached sheet. 

Receipt acknowledged. 

Other. Specify. 

It~& appn,>~d as to general layout only. Dimensions and quantities checked. Approval does 
not relieve contractor of responsibilities for errors that rnay exl$t. a$ oontr4!etor ohall be 
responsible Cor dimensions and desiqn of acJeQuate corrections. Details and satisfactory 
construction of work. 

-~ 

Date: l8' !4ft«.- ({)3 

Reviewer's Signature: 

9/Z · d WlfRI:Il ~nn7 ·gJ·HW 
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SUBMITTAL REVIEW VERIFICATION SHEET 
Date: March 13,2003 Submittal No.: 01351-2 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 SeWage Lagoons Closure, Cannon AFB, NM 
~rt\fied f<>r QPProv$\ M indicated below: 

(? A.pproved as submitted 
Approved except as noted on the drawings and/or attached sheets. 

2: '· 

It is hereby certifi9d thii!t the (equipment) (material) shown and mar1<ed in this submittal is that proposed 

to be incorporated into Contlact Nmnber DACW45-94-D--0003, Delivery Otdvr No. 35. Work Authorization 

Directive 1 is in compliance with the C'Qf)lr3~t drawing.~J .and specffications, can be instaJJed in the 

i!llloeated spaces, and ;s $\lbmitted for Government appfO'I&I. 

Reviewed/Certified By: ~~~~r~M;~ 
Description of items revieweo: SD-02, Shop Drawings-Vecontamlnation ~ac;ilitif#s 

'---· 

U.S. "Army Corp& of Engin~rs Stamp 
U.S. Army Engineer District, Albuquerque Corps of Engineers 
Certified for approval as indicated below; 

Approved as submitted. 

Approved except as noted on the drawings and/or at1ached sheet(s). Resubmission not 
re~uired. 

C- Approved except as rwted on the drawing$ and/or attached sheet(s). Resubmission required. 

D - Will be returned Dy separate correspondence. 

E - D;sapproved~ see com'll'llilln\s <m 0~ed $hee1. 

F ~ Recc,ipt ac~<nowle(fg&d. 

G- Other: Specify. 

Note: Items approved as to general layout only. Dimension$ and quantities cheeked. Approval does 

not relieve contractof qf fPwsp<JnsibilitiG& for errol'S that may exist, as contr.act.or shatt be 

responsih1e for dimensians end design of adequate correctlcns. DetaUs and satisfactory 

construction of work. 

Date: 18 ~ (/)3 

Review$r's Signature: 

9/8 . d OL80'0N Wlt'QI:II ~007 ·~I·HW 
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SUBMITTAL REVIEW VERIFrCATION SHEET 
Date: March 13, 2003 Submittal No.: 01351·3 

Foster Wheeler Environmental Corporation Stamp 
SWMU 101 S~wage laQoons Closure. Cannon AF8. NM 
Certified for approval as indicated below: 

(9 Approved as submitted 
B- Approved except as noted on !h., d~wl119::> and/or attac::heo e;heet=l-

It is hereby certified that the {equipment) (materia\) shown and m-arlte6 in this~subm'Hial is \hat -proposed 
to be Incorporated info Contract Number OACW4~94-D-0003. Delivery Order No. 35. Worlc AUthoriz21tion 

Dir~ve 1 is il"l compliance with the contract drawings and specifications. can be installed in the 
allocated spaces. and Is $Ubmltt•d for Govornment approval. 

Reviewed/Certified By: ~~ __.,) KlJthy ornaikJ)C Progr«'m M21n~t!:r ·-- ... --... ·· 
O~;~scription l;lf items revie~d: SD-03, Product Data-Expci!>Ut$ Monitoring/Air Sampling Program 

U.S~ Army Corps of Enginaors Stamp 
U.S. Army Engineer District. Albuquerque Corps of Engineers 
Certified far approval as indicated b$1Qw: 

t8 
8-

c. 
0-

F· 
G-

Note: 

Approved as subml~ed. 

Approved except as noted on the drawings and/or attached sheet(s). Resubmission not 
required. 

Approved except as noted on trte <Irawlngs andlor attached sheet(s}. Resubmission requfract. 

Will be returned by separate correspondence. 

Disapproved; see comments on attached sheet. 

Receipt :acknowledged_ 

Other. Specify. 

Items approved as to generaJ layout only. Dimensions and quantities checked. Approval doe$ 

not relieve~ contr;,ctor of responsibilities for errors that may exist, as contractor shall b~ii 

responsible for dimvn:slons al"ld design of adequ.aJte corn~~ctions. Details and &atisfactory 

construction of work, 

Reviewer's Signature: 

0:\t.-ly Ooxumenls\TERC\Cannon DO 003S\Submitwl Review Verif,ca!ian Sheet doc 

0/P.O'ON 
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SUBMITTAL REVIEW VERIFlCATtON SHEET 
Oate; March 13, 2003 Submittal No,: 01351-4 

Foster Wheeler Environmental Corporation Stamp 
SWMU ,01 sewage Lagoons Closure, Ce~nnon AFB, NM 
Certified for approval as indicated below: 

~ Approved as submitted 

B- Approved exoept as noted on the drawings and/or attached sheets. 

It is hereby certified t~t th• (~quipm•~:nt) {ml!lter'i211} snown and marked in th~ submittal is tha't proposed 

to be incorporated into Contriilct Number OACW45-94-0-0003, Delivery Order No. 35, Work Authorization 

Directive 1 is in compliance with tl'te contract drawings ane! specifications; can be installed in tl'le 

alloeated spaces, and is submitted for Govemmenl approval. 

Reviewed/Cenified By; ~·~- -::r Ka yO~e~,QCPnograrnManager 

oescl1ption of items reviewed: SD-03, Product Datil-Site Control Log 

U.S~ Army Corps· of Engineers Stamp 
U.S. Army Engineer District, Albuquerque Corps of Ertgineers 
Certified far approve\ a6 indicated ~w: 

Approved as submitted. 

Approved except as noted on the drawings and/or atuil~;hed eheet(s). Resubmission not 
reQuired. 

Approved e::.ccept as noted on the drawings and/or attached sheet(s). Resubmission required. 

Will be r~urned by separate correspondence. 

Disapproved: see comments on attache~ shaet. 

Receipt acmowledged. 

Otne~ Specify. 

Items approved i!S to generallaYQvt only. Dimensions and quantities checked. Approval does 

not relieve contractor of rt;~&ponslblllties for errors that may exist. as oontra~tor shall be 

responsible for dimensions and design of adequate et~rrecti~ns. Details and satisfactory 

construction of wotk. 

Signature: _ _,(.._~=;----'=+J.....,,.::;..:;·~=...;;;:::::.._ ______ _ Date: { 8 /I.M.rt(_ cp 3 

Reviewer's SignaturEt: 

9/9 'd 01£0·0N 
~*TOTAL PAGE.11 ** 

~1117.:11 Rnn7. 'rii'HW 



TRANSMITTAL OF SHOP ORAWJNGS, EQUIPMENT DATA, MATERIAL SAMPLE&, OR DATE TRANSMITTAL NO. 
• .. ' 

MANUFACTURER'S CERTIFICATeS OF COMPLIANCE 03119fZ003 01361-6 

(Reed lnatructlone on the rtNMe tfcfeprior to lnltlaltlg this form) 

SECTION f ·REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (Thiaseotlonwlllbeklidatedbytl'leCOiiraetOr) 
' 

TO: Canna1 AFS Resident Office FROM: Foster Wheeler environmental C 
CONTAACT NO. CHECK ONE: 

US Army Corps of engineers 8605 UptoNn Blvd, NE Suite 220 DACW4e-84-o.ooo3 0035 
00 THIS IS A NEW TRANSMITTAL 

201 N. Pertmeter Rd. 

0 THI$1S A RE$UBMmAl. OF · 

C1111non AFB. NM 8~8103 
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SWUU 101 -~ ~oons Cannon AFB FOR FlO Ll GCNT. APPftt:NAt. 
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SECTION II,. APPROVAL AC110N " 
I 

ENCLOSURES RETURNEC (List bY ftem No.) -.r~:z~»~ 
DATE 

b<-1. {} ~ $. -c)&, ---e~ 

~:wr.: !:'ORM t fl(, MAR t5 (ER 415-1-10) EDrTION OF §pI~ 1!1 OBSOLETE. SHEET 1 OF1 !PI'CIIlOIWI!t C!MP.( 
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TRAINING CERTIFICATION 
This certifies that 

Walter Migdal 

has successfully completed the following training: 

OSHA 1910.120 (e)(8) REFRESHER TRAINING 

Date(s) March 28, 2002 

Location Albuquerque, NM 
(14512) 

lnstructor(s) A,-• * .... ,,C' 
Roser Margotto, C1H 

FOSTER ®WHEELER 
FOSTER WHEELER ENVIRONMENTAL CORPORATION 

. 
• 
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TRAINING CERTIFICATION 

This certifies that 

James A. Morning 

has successfully completed the following training: 

OSHA 1910.120 (e)(8) REFRESHER TRAINING 

Date(s) March 28, 2002 

Location Albuquerque, NM 
(11992) 

lnstructor(s) + ~ 8ft~ 
Roger Margette, CUi 

FOSTER Wj WHEELER 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 

,.-.- y!'' ·--~~,: { ·t~· _:;~ •:, ·! (•5: -·, ... :_,,.,._.-, ,.,. 
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Dele Completed: 

Receipt. 
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bdemaOonal union or Operating F..ng~neus 
Hazmat Training Program 

Local 0 s ·;. 0 
This is to certify that 

has SUCXC5Sfully Ullllpleted tbe 40-hour 
Hazardous Waste Traininz Program 
specif'IC811y dc:signed for -workers in 

aa:ordancc with OSHA at 

-~~ 
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Certificate of Training 
This certificate acknowledges that 

. Ben Williams 

<~~i: has successfully completed the following: 

~-~HAZARDOUS WASTE OPERATIONS--~-~-,-~ 
---~--. -·-- . - . . --
. --~~:--- . AND EMERGEN-CY RESPONSE .. 

·-

-:.- 8-HOURHAZWOPER TRAINING·-----·-

Per OSHA 29 CFR 1910.120 

Course Date: November 1, 2002 

Course Location: Overland Park, Kansas 

Scott Siegwald, ~M, CHMM 
Instructor 

Arrowhead Contracting, Inc. 
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Certificate of Training 
· This certificate acknowledges that 

Aaron Mathena 
. -

--·-. ~~:- has successfully completed the following: -_ · 
. . -

- . 

-:=HAzARDous WASTE OPERATIONS. -
. ~~:- AND EMERGENCY RESPONSE_· _::~---

. ... 
- -- . 

-~> 8-HOUR HAZWOPER TRAINING··::~~:~-

PerOSHA29 CFR 1910.120 

Course Date: November 1, 2002 

Course Location: Overland Park, Kansas 

Scott Siegwald, RiM, CHMM 
· Instructor 

Arrowhead Contracting, Inc. 
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Certificate of Training · 
This certificate acknowledges that 

Terry Thompson . 

has successfully completed the following: 

·--·. 
HAZARDOUS WASTE O-PERATIONS:_ 
. _---~--AND E-MERGENCY RESP-ONSE~-~~~~· . 

. - . . . ·---
--

--· -·-· -----· .. -- -· ----- ---- -· 

~--. S~HOUR HAZWOPERTRAINING :.-~~-:-

Per OSHA 29 CFR 1910.120 : 

Course Date: November 1, 2002 _ · 

Course Location: Overland Park, Kansas 

Sc.ott Siegwald, M, CHMM 
Instructor· 

Arrowhead Contracting, Inc. 

.· . ·--. 

-
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Certificate of Training 
This certificate acknowledges that 

Andrew Arnold 
.. _____ _ 

~-~~~-~- has successfully completed the following:· --~ 

. -·· .. 
·-

.-~#A~ARDOUS WASTE OPERAT.IONS~~~-:~ · 
-~~~- . AND EMERGENCY RESPONSE ----

--

-~~~ 8-HOUR HAZWOPER TRAINING·~~~-----. 
- . 

-Per OSHA 29 CFR 1910.120 

Course Date: November 1, 2002 

Course Location: Overland Park, Kansas 

Instructor 
Arrowhead Contracting, Inc. 
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Certificate of Training 
This certificate acknowledges that 

Greg Wall ace 

has-successfully completed the following: 

----

.HAZARDOUS WASTE OPERATIONS· 
---------

AND EMERGENCY RES.PONSE~- .. -_:~:-
--- -
..:· __ ---- -:.::: 
--- --

8-HOUR HAZWOPER. TRAINING:_:~::_: 

Per OSHA 29 CFR 1910.120 __ 

Course Date: November 1, 2002 

Course Location: Overland Park, Kansas 

Scott Siegwald; REM, CHMM 
Instructor 

Arrowhead Contracting, Inc. 

. -- -- . -- - - --
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TAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL fl 

,, 
TRAN~ "'LES, OR DATE TRANSMITTAL Nf 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 03/27/2003 0135'·1-~. I 

(Read Instructions on the reverse side prior to initiating this form) 

SECTION I -REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be initiated by the contractor) I 

TO: Cannon AFB Resident Office FROM: Foster Wheeler Environmental C 1~( 
~ONTRACT NO. CHECK ONE: 

US Army Corps of Engineers 0 THIS IS A NEW TRANSMITTAL 

201 N. Perimeter Rd. 6605 Uptown Blvd, NE Suite~~R '2, 1 ~, DACW45-94-D-0003 0035 [i] THIS IS A RESUBMITTAL OF 

Cannon AFB NM 88103 Albuquerque, NM 87110 TRANSMITTAL 01351-~ 

SPECIFICATION SEC. NO. (Cover only one section with each PROJECT TITLE AND LOCATION CHECK ONE: THIS TRANSMITIAL IS 
transmittal) 01351 SWMU 101- Sewage Lagoons Cannon AFB FOR 0FIO CXIGOV'T. APPROVAL 

ITEM DESCRIPTION OF ITEM SUBMITIED MFG OR CONTR. NO, CONTRACT REFERENCE FOR VARIATION FOR 
NO. (Type size, model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 

DRAWING OR COPIES USE CODE Instruction USE 
BROCHURE NO. SPEC. DRAWING No.6) CODE 

(See instruction no. 8) PARA. NO. SHEET NO. I! \ 

a. b. c. d. e. f. g. h. I. .AI 
5 HAZWOPER QUALIFICATIONS CERTS CERTIFICATES 5 1.11.1 A A~ , 

REMARKS I certify that the above submitted Items have been reviewed 
In detail and are correct~d In the strict conformance with the 

-~ ·~·~''"' ·~··" , .. ,.,.. .. stated. 

107. ~ . 
( ~AME 4ND SIGN~RE OF CON\RACTOR 

·:·p· 

SECTION II- APPROVAL ACTION - I ""-__,/ 

ENCLOSURES RETURNED (List by item No.) NAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY l OAT~ ' .. · 
J.~j)~~~-,··: 

/Z-4_~ff~ 
.r.~"' 

c~rz_ lJ-3'"- ()3 
ENG FORM 4025-R, MAR 95 (ER 415-1-10) EDITION OF SEP 93 IS OBSOLETE. SHEET 1 OF 1 (Proponent: CEMP·CE) 
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SUBMITTAL REVIEW VERIFICATION SHEET 

Date: March 27,2003 Submittal No.: 01351-5.1 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons Closure, Cannon AFB, NM 

Certified for approval as indicated below: 

A - Approved as submitted 

B - Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submittal is that proposed 

to be incorporated into Contrad Number DACW45-94-D-0003, Delivery Order No. 

Directive 1 is in compliance with the contract drawings and specifications, can . 

allocated spaces, and is submitted for Government ap val. // 

Reviewed/Certified By: 

Description of items reviewed: SD-07- Re-submittal of Hazwopper C .· s- Supervisor Training 

U.S. Army Corps of Engineers Stamp 
U.S. Army Engineer Distrid, Albuquerque Corps of Engineers 

· eel for approval as indicated below: 

Approved as submitted. 

j..-'1;:;~~ 

~ ~~~oved except as noted on the drawings and/or attached sheet(s). Resubmission not 

~ired. 

Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

Will be returned by separate correspondence. 

E - Disapproved; see comments on attached sheet. 

F - Receipt acknowledged.G -Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval d~ 

not relieve contractor of responsibilities for errors that may exist, as contractor shall be 

responsible for dimensions and design of adequate corrections. Details ~nd satisfactory 

construction of work. 

Date: -----.,.--

0:\CAFB\Submittals\Sutmitlal Review Verification Sheet haz wop .doc 
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jACOBS ENGINEERING GROUP INC. 

Walter Migdal 
has satisfactorily completed 8-hour H&S Supervisor and 

Management Training for Hazardous Waste Site Operations and 
Emergen~ Respo~ compliance with OSHA 29 CFR 1910.120. 

October 15, 1992 
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03/27/2003 1~:52 913-814-9997 ARROWH~AD CUNI~ACilN PAGE 02/ 112. 

• • 

. . 

· Certificate qfTrainillg 

This certificate acknowledges that· 

· -B·EN WILLIAMS.· 

has SU:ccessfully completed lhe following.~ 

. . 

HAZARDOUS WASTE OPERaTIONS 
AND EMERGENCY. RESPONSE . . •' . . . 

. ··8-liOpR MANAG~~NT._& .SUPE.RVISO~· · 

Per OSH~_29-.CFR 1910.l20(e)(4) 
. ·. 

· Co~se pate: S~p~ember 6, 2000 
Course Location: OVerland P~k, Kansas· · 

Scott SiegwalcCiEM;(rHMM. ·. 
· ·. : Instructo~. . 

Arrowhead ·contracting, Iiic. · . .. . . -



TRANSM~r L OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAr "':S, OR DATE TRANSMITIAL NO. 

01351-0 MANUFACTURER'S CERTIFICATES OF COMPLIANCE 

(Read instructions on the reverse side prior to initiating this form) A. P R 3 0 ZQQJ 
04/30/2003 

SECTION I -REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be initiated by the contractor) 

TO: Cannon AFB Resident Office 
US Army Corps of Engineers 
201 N. Perimeter Rd. 
Cannon AFB. NM 88103 

SPECIFICATION SEC. NO. (Cover only one section with each 
transmittal) 01351 

5 

ITEM 
NO. 

a. 

REMARKS 

DESCRIPTION OF ITEM SUBMITTED 
(Type size, model number/etc.) 

b. 

HAZWOPER QUALIFICATIONS CERTS 

'J: 
'1. 

FROM: Foster Wheeler Environmental C 

6605 Uptown Blvd, NE Suite 220 

Albuquerque, NM 87110 

CONTRACT NO. I CHECK ONE: 
[XJ THIS IS A NEW TRANSMITI AL 

0 THIS IS A RESUBMITI AL OF DACW45-94-D-0003 0035 

TRANSMITTAL 

PROJECT TITLE AND LOCATION I CHECK ONE: THIS TRANSMITTAL IS 

SWMU 101 -Sewage Lagoons Cannon AFB FOR 0 FlO [iJ GOVT. APPROVAL 

MFG OR CONTR. NO. FOR I VARIATION' FOR 
CAT., CURVE OF CONTRACTOR (See CE 
DRAWING OR COPIES USE CODE Instruction USE 

BROCHURE NO. SPEC. No. 6) CODE 
(See instruction no. 8) PARA. NO. 

~ ~ ~ g. h. I. 

CERTIFICATES 5 1.11.1 A A 

Hazwopper carts for additional Operating Engineer employee recently hired. 
An OSHA 10 hour training certification is being submitted in place of an 8 Hour refresher certification per section (e) 9- other 
training :29 CFR 1910.120 

SECTION II- APPROVAL ACTION ~I 
ENCLOSURES RETURNED (List by item No.) NAME, TITLE AND SI?E OF APPRO"UTHORITY ( 

,/L(Na &24 · 
ENG FORM 4025-R, MAR 95 (ER 415-1-10) EDITION OF SEP 93 IS OBSOLETE. SHEET 1 OF 1 

DATE 

g-;-o3 
{Proponent: CEMP..CE) 

.. 



SUBMITTAL REVIEW· VERIFICATION SHEET 

Date: April 30, 2003 Submittal No.: 01351-6 

Foster Wheeler Environmental Corporation Stamp 
SWMU 101 Sewage Lagoons Closure, Cannon AFB, NM 

Certified for approval as indicated below: 

A - Approved as submitted 

8 - Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submittal is that proposed 

to be incorporated into Contract Number DACW45-94-D-0003, Delivery Order No. 35, Work Authorization 

Directive 1 is in compliance with the contract drawings and specifications, ca e installed in the 

allocated spaces, and is submitted for Government approva . 

Reviewed/Certified By: 

Description of items reviewed: Hazwopper Certs 

U.S. Army Corps of Engineers Stamp 
U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

:tJ Approved. as submitted. 

8- Approved except as noted on the drawings and/or attached sheet(s). Resubmission not 
required. 

C - Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

D - Will be returned by separate correspondence. 

E - Disapproved; see comments on attached sheet. 

F - Receipt acknowledged. 

G - Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibilities for errors that may exist, as contractor shall be 

responsible for dimensions and design of adequate corrections. Details and satisfactory 

co~ctio!work. 
Signature: 2 ~t Date: 5 -)-0 2> 

Reviewer's Signature: 

0:\CAFB\Submittals\Submittal Review Verification Sheel.doc 
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OSHA 000044787 • U.S. ~of. Labor 
Occupatlonel Safety and ·Health Administration 

MAmi.UL G. OO'FI Z 

has successfully completed a 1o-hour Occupational Safety and HeaRh 
Tralnfng. Course In 

- ~·~~.!={-

~~ ~Z-143 
(Date) 

/ 
0111 Completed: 

Reoelpt II 

91231 

lnfemaUonal Union or Operating Engineers 
Haunat Training Program 

Local 953 0 
This is to certify that 

Hanuel 11. Ortiz 
has successfully completed the 40-hour 

Hazardous Waste Training Program 
specifically designed for workers in 

accordance with OSHA at 
29 CFIU910.120. 

........ 
<~4<-i~.!if·~j .. :.~, 

~0\. 

03" 

.il 



expose them to hazardous substances shall be trained in how to respond to such 

expected emergencies. 

(8) Refresher training. Employees specified in paragraph (e)(l) of this section, 

and managers and supervisors specified in paragraph (e)(4) ofthis section, shall 

receive eight hours of refresher training annually on the items specified in 

paragraph (e)(2) and/or (e)(4) ofthis section, any critique of incidents that have 

occurred in the past year that can serve as training examples of related work. and 

other relevant topics. 

?\?) (9) Equivalent training. Employers who can show by documentation or 

~ certification that an employee's work experience and/or training has resulted in 

ttaining equivalent to that training required in paragraphs (e)(l) through (e)(4) of 

this section shall not be required to provide the initial training requirements of 

those paragraphs to such employees and shall provide a copy ofthe certification 

or documentation to the employee upon request. However, certified employees or 

employees with equivalent training new to a site shall receive appropriate, site 

specific training before site entry and have appropriate supervised field 

experience at the new site. Equivalent training includes any academic training or 

the training that existing employees might have already received from actual 

hazardous waste site work experience. 
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104/C:£1/C:I010.J ldl:j:q~ 41-1~+~~1+?848 7 85057842663 
.04(22103 13:15 FAX 505784266:) U.S. ARMY CORPS 

NO·. 543 ' Gl03 
14110 

SUBMITTAL REVIEW VERIFICATION SHEET 

DaiB: Apt1115. 2003 Submittal No.: 01450-2 

Foster Wheeler Environmental Corporation Stamp 
SWMU 101 Sewage Lagoons Closure, Cannon AFB. NM 
Certified for approvar u ihdfcated below: 

A· Approved as submitted 
8- ApprovE:d mceep\ as noted on 'ihe dl"a~Hing& andi'Of' Qtbcl\ed she&\!.. 

n \8 hereby c~ nr.ft \he (equipment) (ma\erl&\) shown and mmked k\ this wbmiMat m that PJOP<JSed 
ID be incorpor.ated info COnlnlef Number DACW4~e4·D-0003. Delivery Order No. 35, Wottc Authori2!ation 
Dlrac:Uire 1 Is In c:omplience with lhe COf'ltracl draw~ and specilicatibns, can be instaled in the 

allocated s~s. and Is sUbmitted for Govem~nt approval. 

t....)J.:t Hje(L(1 
~edBy: b' 

Kathy Omemilr., QC Program Manage.-

Deseription of 1\Bm$ reviewed: SD-06, Ana~ Data Package.:... Field Test 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

April 15, 2003 
TERC-035.001-03X-073 

Ms. Donna Russell 
U.S. Army Corps of Engineers 
201 North Perimeter Road 
Cannon AFB, New Mexico 88103 

Subject: TERC No. DACW45-94-D-003, Delivery Order 35, WAD 1; Data Evaluation for 
Soil Samples Collected to Characterize On-site and Off-site Borrow Sources; 
Cannon Air Force Base, New Mexico 

Dear Ms. Russell: 

The purpose of this letter is to provide results of the risk screening evaluation.for soil samples 
collected from on-site and off-site borrow sources for the purpose of constructing the soil cover 
at the Sewage Lagoons at Cannon Air Force Base (AFB) in January 2003. Evaluation of the data 
was completed following guidance from the New Mexico Environment Department (NMED) 
Hazardous Waste Bureau (HWB) (NMED 2000). 

Six samples were collected on site from the berms currently in place at the Sewage Lagoons as 
indicated below: 

• BA2-SLEB-Eastern berm of the South Lagoon 

• BA2-NLEB-Eastern berm ofthe North Lagoon 

• BA2-SLSB-Southern berm of the South Lagoon 

• BA2-SL WB-Western berm of the South Lagoon 

• BA2-NLWB-Western berm ofthe North Lagoon 

• BA2-LB-Berm between the South and North Lagoons 

One sample was collected off site (BA2-001) at a rural uninhabited location approximately 20 
miles west of Cannon AFB, north of the village ofMelrose. 

All samples were analyzed for the parameters presented as chemicals of potential concern 
(COPC) in the risk assessment completed for the corrective measures study of the Sewage 
Lagoons (USAF, 2001) and included the following: pesticides, polychlorinated biphenyls, 
nitrate, and selected metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and 
silver). The attached tables present a summary of the analytical results for samples collected to 
characterize potential borrow sources. 

~ I 
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Samples were collected and the data were evaluated according to the NMED-HWB soil
screening level (SSL) guidance (NMED, 2000) for analytes detected in soil samples. Residential 
SSLs were used to provide conservative estimates of risk. The NMED SSLs do not define 
unacceptable levels of contamination in soil and sediment rather they identify a level below 
which there is no need for further concern. Chemicals that do not have NMED SSLs were not 
included in the risk evaluation. COPCs are defined as the detected organic compounds and the 
metals detected above background values for Cannon AFB that have NMED SSLs. 

For on-site samples, two metals (selenium and lead) were detected at concentrations greater than 
background values (Table 1 ). There is some uncertainty in the background values for Cannon 
AFB because the minimum background values between surface and subsurface soil were used to 
screen the data. Most often surface soil background values are less than subsurface soil 
background value and it is difficult to determine what depth of soil is represented in the berm 
material. Lead and selenium concentrations in on-site soil samples are less that the subsurface 
soil background values (U.S. Air Force [USAF], 1997, Table 6-3). No metals detected in the 
off-site sample were at concentrations greater than background for the vicinity of Clovis, New 
Mexico (USAF, 1997, Table 6-3) (Table 2). COPCs for on-site and off-site soil samples include 
the following: 

On-site Borrow Source 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 

alpha-Chlordane 
gamma-Chlordane 

Nitrate 

Off-site Borrow Source 
4,4'-DDE 

Nitrate 

A ratio of the maximum detected concentration of each COPC and the NMED SSL was 
calculated, and the ratios for each toxicity endpoint, carcinogenic and noncarcinogenic, were 
summed. The attached table presents the calculated ratios for COPCs and the risk ratio sums 
based on the analytical results for soil samples. 

Neither ofthe ratio sums for carcinogenic and noncarcinogenic COPCs in on-site or off-site soil 
samples exceed 1.0; and this indicates that soils present an acceptable risk and do not pose a risk 
based on direct exposure. 

Based on the data evaluation, the soil is acceptable for use as borrow material for the 
construction of the soil cover at the Sewage Lagoons. 
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If you have any questions or comments, please contact me at (505) 878-8901 or Carol Bieniulis 
at (505) 878-8924. Thank you. 

Attachments 

cc: T. Zink!USACE, Omaha 
C. Bieniulis/FWENC, Albuquerque 
J. Moming!FWENC, Cannon AFB 
K. Omemik!FWENC, Denver 
S. Seyedian!FWENC, Denver 
G. Wallace/Arrowhead Contracting 
A. Mathena/ Arrowhead Contracting 
TERC-4 Program File 

Sincerely, 
Foster Wheeler Environmental Corporation 

Walter Migdal, REM 
Task Manager 
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Table 1. Evaluation of On-site Borrow Source Soil for Cannon AFB Sewage Lagoons Remediation 

On-site Borrow Source 

Toxicity Samples from Existing Lagoon Berms 
Analyte Endpoint BA2-SLEB BA2-NLEB BA2-SLSB BA2-SLWB 

4,4'-DDD c 0.00139 NO NO NO 
4,4'-DDE c 0.00172 0.000731 0.00275 0.00133 
4,4'-DDT c NO 0.00051 0.000589 0.000691 
alpha-Chlordane c 0.00126 0.00053 NO NO 
gamma-Chlordane c 0.00112 0.000464 NO NO 
Nitrate nc 11.9 6.92 10.7 22 
Arsenic c 3.75 3.55 3.1 3.2 
Barium nc 86.2 69.8 61.5 59.3 
Chromium nc 7.53 6.75 6.63 6.98 
Lead nc 12.7 12.8 8.14 8.95 
Selenium nc NO 0.535 NO NO. 

* Background values taken from Naturally Occurring Concentrations of lnorganics 
and Background Concentrations of Pesticides at Cannon Air Force Base, New Mexico (USAF, 1997) 

Note: Values in BOLD were quantitated at levels greater than the method reporting limit (MRL). 
All other values were estimated at values less than the MRL. 

c - carcinogen 
mg/kg - milligrams per kilogram 
nc - noncarcinogen 
SSL - soil-screening level 

Borrow Soil Evaluation.xls On-Site 411512003 

BA2-NLWB 

NO 
0.0023 

0.00193 
0.00038 

0.000471 
18.4 
3.21 
67.9 
6.89 
10.3 
NO 
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BA2-LB 

0.000384 
0.00102 

0.000465 
0.000624 
0.000542 

6.9 
3.35 
68 

6.86 
9.88 
0.39 



Table 1. Evaluation of On-site Borrow Source Soil for Cannon AFB Sewage Lagoons Remediation 

On-site Borrow Source 
Maximum Cannon AFB 
Detected Background Maximum> NMED 

Concentration Value Background SSL Carcinogen 
Analyte (mg/kg) (mg/kg) Value (mg/kg) Ratio 
4,4'-DDD 0.00139 -- -- 24 0.000058 
4,4'-DDE 0.00275 . -- -- 17 0.00016 
4,4'-DDT 0.00193 -- -- 17 0.00011 
alpha-Chlordane 0.00126 -- -- 16 0.000079 
gamma-Chlordane 0.00112 -- -- 16 0.00007 
Nitrate 22 -- -- 98000 --
Arsenic 3.75 3.6 No 3.9 --
Barium 86.2 670 No 5200 --
Chromium 7.53 10.5 No 230 --
Lead 12.8 8.7 No 400 --
Selenium 0.535 0.26 No 380 --

Hazard Index 0.00048 

* Background values taken from Naturally Occurring Concentrations of lnorganics 
and Background Concentrations of Pesticides at Cannon Air Force Base, New Mexico (USAF, 1997) 

Note: Values in BOLD were quantitated at levels greater than the method reporting limit (MRL). 
All other values were estimated at values less than the MRL. 

c - carcinogen 
mg/kg - milligrams per kilogram 
nc - noncarcinogen 
SSL - soil-screening level 

Borrow Soil Evaluation.x/s On-Site 411512003 

Noncarcinogen 
Ratio 

--
--
--
--
--

0.00022 
--
--
--
--
--

0.000 
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Table 2. Evaluation of Off-site Borrow Source Soil for Cannon AFB Sewage Lagoons Remediation 

Off-site Borrow Source 
Clovis, NM 

Background Maximum> 

Toxicity Off-site Sample Value* Background NMED SSL 

Analyte Endpoint BA1-001 (mg/kg) Value (mg/kg) 

4,4'-DDE c 0.000685 -- -- 17 

Nitrate nc 3.35 -- -- 98000 

Arsenic c 3.5 6.5 No 3.9 

Barium nc 102 500 No 5200 

Chromium nc 7.87 30 No 230 

Lead nc 12.1 15 No 400 
Hazard lnde)(_ 

* Background values taken from Naturally Occurring Concentrations of lnorganics 

and Background Concentrations of Pesticides at Cannon Air Force Base, New Mexico (USAF, 1997) 

Note: All values were estimated at values less than the MRL. 
c - carcinogen 
mg/kg - milligrams per kilogram 
nc - noncarcinogen 
SSL- soil-screening level 

Borrow Soil Eva/uation.xls Off-site 411512003 

Carcinogen 
Ratio 

0.000040 

--
--
--
--
--

0.000040 
-
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Noncarclnogen 
Ratio 

--
0.000034 

--
--
--
--

0.000034 
--



TRANSMmAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPlES, OR ll'TE lRANSMITAl NO. 

MANUFACTURER'S C£RT1FlCATES OF OOMJIUAMCE 041D41.2003 01-451)..1 

(RBad lnstruCIIDns oo the nw~ne &ile prior to inittalnQJ !til fllTTll 
SECTION I ·¥QUEST FOR APPROVAL DF TfiE FOLLOWING ITEMS (Thi5 -eetlon wilbe ~by lhi! contractDr) 

: IU: Ulnnol'l AFBRBsiienlO!fice I FROM: fc&lar w..elar &Mt 111 111111n1al C 1......,"'""'~-NCl I~~ rE/IIlRANS'-ITTAl U3 !l.lmy Corps of Blgineers 
6605 ~n Blvd, NE &JIB 220 MON45-94-0.0003 0035 20t f\1. ~er Rd. 0 THIS lS A f&UWITAL 0: _ 

Cannon A.FB, ~., 8&1D3 Albuquerque, tN 871 t D 'TRANSMTfAL 

5RDFCA 1'011 SEC. NO. (Olver only cne sectbn w lth each mc>JECT'lm..EAWLOCATION CI1ECIC ONE: 'nfiS ~SMITTAl. IS 
trans n-atal) 01.50 SWKJ 10t ·Sewage lagoons Qmoon AFB fOR 0 FIOrn GOVT. APPROVAL 

IT£IIJ P!!SCRIP110N OF.I!I'M StJ8MITJEj WG OR COtifR. ~~- CONntJC'r IU:FJ;~Ce FOR V,IIRI.ATIOH fOR 
ND. (Type me, m*l numbltl'elc.,) Cllf'., CURVE Of COCUIII£N1 CON~ In~ ct 

DRIWINDOR COPfl!S tiS!! COD! US£ 
8ROC!WRl NO. 5P!C. ORI"flltG No.6) COD I! 

CS• lnsbucllon no. Ill PMANO. SHI!.ET tfO. .. b. .... iS • ... f. g • h. I. 

1 !Sampling & Analys1s Plan PRODUCT DATA 5 3.4 A 

3 Lab Approval CER11FICA TES s 11.5 A 

-() 1-'teld anaJyllcaJ Clsta Ct)ord. \~"AOCJ 1 CER"IIH~S ~ :3.J.1 A A 

I 
I 

l 

I 
RBM.~ I ~fytlllll tbs now e11blillftlld 11ilm• hiiV• been r81118'1W!d I In dnll.nd ne mlftd mil hi til• s1rlctconi'Dnu1111~....CUJ th• 

••cmlnl:l dl'IIWino• 1111 d •IHidftealJons uc.pt as Olfl t!Wlse 
&ti!Cid. I 

~~hi~&. 
N ---;D &IGWATURI! OF CONmACTOft 

SECTtON Jf. APPROVAL ACTION 
e«10Sl.R5 REl"lJ!tS) (list by ll1!m t-b.) NA.~ 1111.EANJ~l\JeOF A~IIOAUlli'JMY llo\11: 

~~~.~~ f }/ij(J;s 
fHl FORM 4Gi5-R, MAR&5 (Eft 41S.1·111.1 EOinON OF' SEP N IS OBSOlETE. S+U:T 1 OF1 

c (Pr(IIIOIEI't C61P-aj 

1\> 

-# 

"~ ., 
1\ 
1\ 
' 1\ cs cs 
(., 

1-
(., 

1-
OJ 

c 
u 
I a 
~ 

( 
c 
~ u 
c 
'l 

n 
2 
G 
~ 

2 n n 
::1 u 
-1 

a 
u cs 
u 
"' a 
.t: 
1\ a a 
(., 

~ 
g 

c;: 

~ 



SUBMITTAL REVIEW VERIFICATION SHEET 

Date: April 4, 2003 Submillal No.: 01450-1 

Foster Wheeler Environmental Corporation Stamp 
SWMU ~01 Sewage Lagoons Closure, Cannbn AFB, NM 
Certified for approval as indicated below: 

ApproveCI a$ $lll:lmitted C9 Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in 1hia submittal is thai proposed 

to be incorporated into Contract Number DACW45-94-D-0003, Delivery Order No. 35, WOJk Authorization 

Dire-ctive 1 is in compliance with the contract drawing& and specifications, can be installed in the 

allocated spaces. and is sul:lmitted for Government approval. 

R$vlewed/Certlfled 8y: ~mUA.-
-ama--ss, ProJect Ct\emi&t 

Des~riptlon of ltall\$. review~Jd: SAP3.4, Lab 1\!)praval , .5. FI\DC 3.3.1 

U.S. Army Corps of Engineers Stamp 
U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval aa indicated below: 

(~ 
e-

C

O

E· 
F

G· 

Approved as submitted. 

Approwd except as n~d on the drawing& and/or attached sheet(s). Resubmiasion not 
required. 

Approved except as noted on the drawings andtor attached sheet(s). ResiJbmission required. 

Will De retumed by separate correspondence. 

Disapproved; see cornmer*l on attached $h&et. 

Receipt ac,ltnowle-dged. 

OO'ler: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibilities for errors that may exist, as contractor shall be 

responsible for dimensions anct design of adequate correc1iaru. Details and satiafectory 

constructien of wotl<. 

-Date: "f(I'I/CJ~ 

Reviewer's Signatww: 



WALTER MIGDAL, REM 
SENIOR GEOSCIENTIST 

'"~"":EXPERIENCE SUMMARY 
Over 15 years of project management; environmental remediation; site reclamation; site investigation, and construction project and 
equipment experience. Directed multidisciplinary staffs in the planning, design, and dean-up of waste contamination sites; managed 
engineering studies to evaluate the extent of environmental waste, hazardous chemical contamination, and required remediation for 
federal installations; oversaw site Health and Safety, and performed radiological audits. Current projects include RCRA and 
CERCLA landfill corrective measure studies, designs, and construction activities. Prepares reports, bid documents, scopes of work, 
budgets, and schedules. Responsible for resource/ staff allocation and technical requirements of each project. Interprets public policy 
and regulations for clients and general public. 

Currendy Delivery Order Manager and Task Manager supporting the U.S. Army Corps of Engineers, Total Environmental 
Restoration Contract (Southwest TERC) for the base-wide CERCLA driven Environmental Restoration program. Responsible for 
scope development, subcontractor procurement and management, regulatory compliance, cost and schedule controls, quality control 
oversight, client and regulator interface, document preparation and review, planning, coordinating, and implementing various 
investigation and remedial action projects on Kirdand AFB, Cannon AFB, and Holloman AFB, New Mexico. 

EDUCATION 
B.S. (Bachelor of Science), Chemistry, United States Air Force Academy, 1986 
M.S. (Master of Science), Natural Resources, University of Texas at San Antonio, 1989 
M.S. (Master of Science), Construction Engineering and Management, University of New Mexico, 

REGISTRATIONS/CERTIFICATIONS 
- - --------------

~ ertified Scientist 
.M, #282, Date oflssue: 07/25/00, Date of Expiration: 07/25/03 

Registered Environmental Manager, CONUS 
#REM07547, Date oflssue: 1995, Date of Expiration: 07/15/03 

TRAINING 
PM 300, Foster Wheeler Environmental, 2/23/02 
PM 200, Foster Wheeler Environmental, 10/7/00 
Construction Quality Management for Contractors, USACE-Albuquerque, 12/13/00 
Sales Training, Foster Wheeler Environmental, 11/18/00 
DOT HAZMA T Training, Foster Wheeler Environmental12/19 /00 
Waste Management Training, Foster Wheeler Environmental12/19 /00 
First Aid/ CPR refresher training, Foster Wheeler Environmental1/30/01 
40-Hour OSHA Hazardous Waste Health and Safety Training, National Water Well Association, 9/15/89 
8-Hour OSHA refresher training, Foster Wheeler Environmental, 03/07/01 
8-Hour HAZWOPER supervisors refresher training, ACME Environmental, Inc., 7/30/99 
Project Management, Jacobs Engineering Group, 4/11/95 
10 Hr OSHA Construction Industry Outreach Training, Roy F. Weston, Inc, 10/27/97 
Loss Control Management, Foster Wheeler EnvironmentaL 10/4/00 
Oral Presentation Skills, Foster Wheeler Environmental, 11 /16/00 
Project Management Bootcamp, PSMJ Resources, Inc., 10/8/99 

------·- ------···--
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WALTER MIGDAL, REM 
SENIOR GEOSCIENTIST 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 
EXPERIENCE 
USAGE, SW TERC DACW45-94-D-OOO; Project Manager; Kirtland AFB and Cannon AFB, NM; 04/00-Present- Fulfill 
project management responsibilities in support of U.S. Army Corps of Engineers, Total Environmental Restoration Contract 
(Southwest 1ERq for the base-wide CERCLA driven Environmental Restoration program. Responsibilities involve planning, 
coordination, and implementation of various investigation and remedial action projects on Kirtland AFB and Cannon AFB, New 
Mexico. Current K.irt:l.and AFB projects include ongoing design and construction of three alternative earthen landfill covers, 
performed as voluntary corrective measures installation of drinking water disinfection systems, site assessments, and site 
characterization. Cannon AFB projects include the remedial action of a construction debris landfill. Responsibilities include scope 
development, subcontractor procurement and management, regulatory compliance, cost and schedule controls, quality control 
oversight, client and regulator interface, and document preparation and review. 

PREVIOUS EXPERIENCE 
Roy F Weston Inc., Albuquerque, NM; U.S. Forest Service; Mount Hamilton Heap Leach and Site Redamation, Mount 
Hamilton, NV; Project Manager; 06/99-02/00- Provided project and site management and technical oversight for heap-leach 
chemical treatment and reclamation, site regrading, recontouring, hydrocarbon landfarm remediation, and hazardous waste profiling, 
collection, and disposal at the mill site. Responsibilities included planning and providing oversight for field activities and schedule 
budget control, as well as serving as client liaison with the U.S. Forest Service, BLM, and Nevada Department of Environmental 
Protection. 

New Mexico Highway and Transportation Department; Site Investigation and Redamation; Gallup, NM-Providing 
.management and technical oversight for a site investigation and reclamation project for an abandoned NMSH&ID property located 
in Gallup, NM. Activities include monitoring well installation, sample collection, and data analysis. Responsibilities included 
planning and providing oversight for field activities and schedule budget contro~ as well as serving as client liaison with the 
NMSH&TD and New Mexico Environment Department. 

Private Client; Site Investigation; Winslow, AZ...:Providing management and technical oversight for a site investigation project 
for an abandoned property located in Winslow, AZ. Activities included monitoring well installation, sample collection, and data 
analysis, and UST investigation. Responsibilities include planning and providing oversight for field activities and schedule budget 
control, as well as serving as client liaison with the Arizona Department of Environmental Quality. 

Golden Equipment Company; Asset Manager/Assistant Branch Manager/Rental Manager; Albuquerque, NM; 02/98-
06/99- As Asset Manager, prepared equipment purchase plans and annual forecasting; devised business pla~s for a new company 
division, including detailed financial statements, provided revenue projections and staffing levels needed; developed and 
implemented departmental marketing and asset management plans; and developed procedures to track equipment for more efficient 
future purchases. As Rental Manager, was responsible for $9,000,000 rental equipment inventory. In addition, supervised four rental 
and sales support personnel and maximized revenue while minimizing service costs by direct oversight of cost control procedures. 

Project/Site Manager 
Jacobs Engineering Group, Inc., Albuquerque, NM; Department of Energy (DOE); Uranium Mill Tailings Remedial 
Action (UMTRA) Project; Albuquerque, NM; 09/91-02/98- Served as Technical Assistance Contractor responsible for project 
teams who planned, designed, and evaluated work performed at three Uranium Mill Tailings Remedial Action (UMTRA) Project 
radioactive waste sites. Site activities included mill site demolition and remova~ tailings stabilization and relocation, hazardous 
materials treatment and disposal, and debris removal in Arizona, Colorado, New Mexico, Texas, and Utah. As Vicinity Property 
Manager, was responsible for a program to clean up non-government owned properties. Activities included commercial and 
residential property demolition, removal, and renovation. Developed project baseline guidance and schedule, reported status, and 
operated the property database tracking system for over 5,000 properties in eight states. 

Project Manager, US Air Force; Site Characterization and Remediation, Kirdand AFB, NM;- Managed an oil/water 
separator removal and testing of soil samples project at Kirtland Air Force Base (AFB), for the Air Force Center for Environmental 
Excellence (AFCEE). This was a voluntary corrective measure for Solid Waste Management Unit ST-66, Trestle Facility Vehicle Pit, 
and involved the removal of an oil/water separator and all associated piping and debris. In addition, performed a RCRA facility 
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mvestigation (RFI) field investigation to determine the presence or absence of contaminants in the soils underlying and surrounding 
the Trestle facility. 

Project Manager, DOE; Groundwater Transition Support Contract, Grand function, CO-Served as Project Coordinator and 
Task Manager for general support activities on the Groundwater Transition Support contract. This contract provided the DOE 
Grand Junction Office with groundwater technical support while the project was transitioned to a new contractor. Served as focal 
point for all interactions and activities associated with supporting the Contract, and as Task Manager for general administrative and 
technical support. · 

Environmental Scientist; USAGE; Sacramento District; Preliminary Assessment/Site Investigation (PA/SI); Travis AFB, 
CA,-conducted an historical research effort at a former Atomic Energy Commission facility. Provided key information to the client 
in response to media interviews and questions. 

Environmental Scientist; US Forest Service; Land Application Permit for White King; Luck Lass Mine; Lakeview, OR
Served as primary author of the ecological assessment portion of this report prepared for the USDA Forest Service. The report was 
entitled "Supporting Information for a Land Application Permit for the Disposal of Pit Waters", and was a review of the White 
King and Lucky Lass Uranium Mine Rehabilitation Project located near Lakeview, OR. 

Environmental Scientist; DOE; Soil Investigation; Pantex Plant; Amarillo, IT...Served as Sample Management Coordinator 
for a soil investigation of a high explosive (HE) waste treatment facility. Performed sampling and oversight activities to ensure that 
collection and analysis met quality assurance/quality control (QA/QC) requirements. Also co-developed the soil investigation 
report, interpreting the validated data, and developing conclusions and recommendations for necessary investigation and remedial 
action. 

T?nvironmental Scientist; DOE; Site Investigation; Pantex Plant; Amarillo, IT-Conducted a site investigation effort and 
~contamination/restoration of a RCRA storage facility. Co-developed the site-specific work plan, which included the sampling and 

analysis plan (SAP) and quality assurance project plan (QAPP). Performed sample identification, collection, packaging, and shipping 
activities, ensuring all regulatory and QA/QC requirements were achieved. Upon receipt of the analytical data, performed the actual 
decontamination activities at the site. At the conclusion of the restoration activities, co-developed the closure report for the 
investigation and decontamination of the RCRA storage facility, which received State of Texas approval for clean closure. 

Environmental Scientist; DOE; Mixed Waste Characterization Plan; Pantex Plant; Amarillo, IT-co-developed a mixed 
waste characterization plan, QAPP, and standard operating procedures (SOPs) for the Pantex Plant waste management department 
The documents were prepared to ensure compliance with state and federal regulations and Nevada Test Site waste acceptance 
criteria. 

Project Manager; United States Air Force; Kirdand AFB, NM; 06/90-09/91- Project Manager for the Air Force's Phillips 
Laboratory in a complex laser research and development effort. As Project Chemist, managed an experimental set- up for chemical 
laser diagnostics to enhance data collection, and prepared and evaluated site environmental assessments for NEP A compliance. 

Environmental Chemist/Technical Project Manager; United States Air Force; Brooks AFB, TX; 06/86-06/~ Technical 
Project Manager on the Air Force IRP for all phases of CERCLA Rl/FSs. The seven installations managed were in Alaska, 
California, Montana, at:ld Texas. Directed the work efforts of contract engineers, scientists, and technicians, and coordinated the 
review of technical reports with Air Force Headquarters, and state and federal regulatory agencies. Ensured contract compliance, 
was responsible for field audits/surveillance, and oversight of all field activities, including sample collection. Reviewed all work 
plans, SAPs, QAPPs, and health and. safety plans submitted by contractor personnel prior to field implementation. Prepared 
statements of work, contract modifications, and reviewed and evaluated cost proposals. As Environmental Chemist for the Air 
Force Occupational and Environmental Health Laboratory (OEHL). Enlisted Personnel Manager in charge of the trace organics 
section and responsible for 73 enlisted personnel Section Chief responsible for organizing the section's workload and manpower. 
Engineered the laboratory's first fully automated analytical robotic system. Environmental Chemist responsible for chemical analysis 
-.f various environmental and occupation samples (i.e., soil, water, air, oils, other solids) utilizing EPA protocols specified in SW-846 . 
. esponsible for the section's QA/QC program, which included standards preparation, data validation, and equipment maintenance 

and troubleshooting. OEHL Safety Representative responsible for establishing perchlorination protocols for the analysis of 
polychlorinated biphenyls in drinking water, as mandated by the EPA. 
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ATTACHMENT 1 

FIELD SAMPLING PLAN 
FOR 

CLOSURE CONSTRUCTION 
AT SEWAGE LAGOONS 

Prepared for: 

27 CE/CEV 
Cannon Air Force Base, NM 

and 
HQACC/CEV 

Langley Air Force Base, VA 

Prepared by: 

Foster Wheeler Environmental Corporation 
6605 Uptown Boulevard, Suite 220 
Albuquerque, New Mexico 87110 

Under Contract No. DACW45-94-D-0003 

Delivery Order No. 35, Work Authorization Directive 1 

U.S. Army Corps of Engineers 
Omaha District 

Omaha, Nebraska 

February 2003 
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ATTACHMENT 2 

QUALITY ASSURANCE PROJECT PLAN 
FOR 

CLOSURE CONSTRUCTION 
AT SEWAGE LAGOONS 

Prepared for: 

27CE/CEV 
Cannon Air Force Base, NM 

and 
HQACC/CEV 

Langley Air Force Base, VA 

Prepared by: 

Foster Wheeler Envirornnental Corporation 
6605 Uptown Boulevard, Suite 220 
Albuquerque, New Mexico 87110 

Under Contract No. DACW45-94-D-0003 

Delivery Order No. 35, Work Authorization Directive 1 

U.S. Army Corps of Engineers 
Omaha District 

Omaha; Nebraska 

February 2003 
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DEPARTMENT OF THE ARMY 
CORPS OF II:NGINI!I:ERS 

HTRW C:EHTII:II OP EJ(PII:RTtSI!! 

f2SCJIS WIEST C:ENTI!!A ROAD 

OMAHA, NII:BRI>_SKA CJ8t44-3868 

January 31, 2003 

Hazardous, Toxic and Radioactive Waste 
Center of Expertise 

Laucks Testing Laboratories, Inc. 
ATIN: Harry Romberg 
940 South Harney Street 
Seattle, W A 98108 

Gentlemen: 

This correspondence addresses the ongoing validation status ofLaucks Testing Laboratories, 
Inc. of Seattle, W A for the U.S. Anny Corps of Engineers (USACE) for chemical analysis in 
support of the USACE Hazardous, Toxic and Radi~active Waste Program. 

Laucks Testing Laboratories, Inc. of Seattle, W A is now validated for the parameters listed 
below: 

METIIOD(t) 
300.0 
300.0 
5030B/8021B 
5030B/8021B 
9010B/9012A 
9013/9012A 
8330 
8330 
8151A 
8151A 
413.1 
9071A/413.1 
351 OB/3520B/8081A 
3540B/3545/3550A 8081A 
9065/9066 
9065/9066 
351 OB/3520B/8082 
3540B/3545/3550A/8082 
3510B/3520B/8270C-SIM 

PARAMETERS 
Anions<S) 
Anions<S) 
BTEX - Volatile Organics 
BTEX - Volatile Organics 
Cyanide 
Cyanide 
Explosives 
Explosives 
Herbicides 
Herbicides 
Oil &Grease 
Oil &Grease 
Organochlorine Pesticides 
Organochlorine Pesticides 
Phenolics 
Phenolics 
Polychlorinated Biphenyls 
Polychlorinated Biphenyls 
Polynuclear Aromatic Hydrocarbons 

MA TR.D(<2> 
Watet3> 
Solids 
Watet3> 
SoJids<6> 
Water(3> 
Solids(3> 
Watet3> 
Solids(3> 
Water(3) 
Solids(3) 
WateP> 
Solids 
Watet3> 
Solids(J) 
WaterCJ> 
Solids(3> 
Watet3> 
Solids<3> 
WateP> 



3540EV3545/3550AJ8270C-S~ 
351 OB/3520B/8270C 
3540B/3545/ 3550AJ8270C 
3005A/301 OA3015/6020 
3050B/6020 
7470A 
7471A 
9060 
9060M 
3510B/3520B/Mod 8015 
3540B/3545/ 3550A/Mod 8015 
5030B&1:od 8015 
5035/Mod 8015 
AK.lOl/102/103 
AK.lOI/102/103 
418.1 
9071AJ418.1 
5035/8260B 
5035/8260B 

~2-

Polynuclear Aromatic Hydrocarbons 
Semivolatile Organics 
Semivolatile Organics 
TAL Metals<4> 
TAL Metats<4> 
Mercury 
Mercury 
Total O!:ganic Carbon 
Total Organic Carbon 
TPH-DRO 
TPH-DRO 
TPH-GRO 
TPH-GRO 
TPH- GRO/DRO/RRO 
TPH- GRO/DRO/RRO 
TRPH 
TRPH 
Volatile Organics 
Volatile Organics 

Solids<3> 
Water<3> 
Solids<3> 
Water<3> 
Solids<3> 
Water2 

Solids0 > 
Water<3> 
Solids 
Water3> 
Solids(3) 
Water<3> 
SolidsO> 
Water<3> 
Solids(3) 
Water3> 
Solids(J) 
Water3> 
Solids<3> 

Remarks: 1) Sample preparation methods have been added to reflect program policy change. 

2) 'Solids' includes soils, sediments, and solid waste. 

3) The laboratory has successfully analyzed a perfonnance testing sample for this 
method/matrix. 

4) TAL Metals: Aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, 
chromium, cobalt, copper, iron. lead, magnesium, manganese, mercury, nickel, 
potassium, selenium, silver, sodium, thallium, vanadium, and zinc. 

5) Anions: Chloride, fluoride, sulfate, nitrate, nitrite, and ortho-phosphate. 

6) Approval for analysis ofsolids is limited to procedures using the "high concentration" 
methanol extract technique. · 

· Based on the recent successful analysis of a NELAC PT sample for Explosives in soil by EPA 
8330 your laboratory will continue to be validated for sample analysis by the methods listed 
above. The period of validation for all parameters has been previously established and expires 
on December 19, 2004. 

The USACE reserves the right to conduct additional laboratory inspections or to suspend 
validation status for any or all of the listed parameters if deemed necessary. It should be noted 
that your laboratory may not subcontract USACE analytical work to any other laboratory location 
without the approval of this office. This laboratory validation does not guarantee the delivery of 
any analytical samples from a US ACE Contracting Officer Representative. 



... 

-3-

Any questions or comments can-be directed to Richard Kissinger at (402) 697-2569. General 
questions regarding laboratory validation may be direeted to the Laboratory Validation 
Coordinator at (402) 697-2574. 

,--/ 

Sincerely, 

!&~~~ 
Director, USACE Hazardous, 
Toxic and Radioactive Waste 
Center ofExpertise 



State of Florida 
Department of Health, Bureau of Laboratories 

This is to certify that 

E87617 
Laucks Testing Laboratories, Inc. 

94() South Han1ey Street 

Seattle, WA 98108 

has complied with Florida Administrative Code 64E-1, for the examination of 
Environmental samples in the following categories: 

SDWA- Group II Unregulated Contaminants,Other Regulated Contaminants,Synthetic 
Organic Contaminants · 

CWA- Extractable Organics,General Chemistry,Metals,Volatile Organics 
RCRNCERCLA- Extractable Org~nics,Volatile Organics, General 

Chemistry,Metals,Pesticides-Herbicides-PCB's 

Continued certification is contingent upon successful on-going compliance with the 
NELAC Standards and FAG Rule 64E-1 regulations. Specific me.thods and analytes 

certified are on file at the Bureau of Laboratories, P. 0. Box 210, Jacksonville, 
Florida 32231. Clients and customers are urged to verify with this agency the 

· laboratory's certification status in Florida for particular methods and analytes. 

EFFECTIVE JULY 1, 2002 THROUGH JUNE 30, 2003 

~-
Ming 5. Chan; Ph.D. 

Bureau Chief, Bureau of Laboratories 

Florida Department of Health 

DH Fonn 1697, 3/98 
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Jeb Bu$.h,, 
Govelnor 

J.ohn 0. Agwunobi, M.D:, M.B.A 
Secretary 

Laboratory Scope of Accredita.tion Page 1 of 26 

TillS LISTING OF ACCREDITED ANAL YTES SHOULD nE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87617 

E87617 

EPA Lab Code: WAOOOOI 206-767-5060 

Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program SDW A 

Analyte Method 
1,1,1,2-Tetrachloroethane EPA 524.2 

1,1,1-Trichloroethane EPA 524.2 

1,1,2,2-Tetrachloroethanc EPA 524.2 

1,1,2-Trichloroethane EPA 524.2 

1,1-Dichloroe!hane EPA 524.2 

1,1-Dichloroethylene EPA 524.2 

1,2,3-Trichlorobenzene EPA 524.2 

1,2,3-Trichloropropane EPA 504.1 

1,2;3-Trichloropropane EPA 524.2 

1,2,4-Trichlorobenzenc EPA 524.2 

I ,2-Dibromo-3-chloropropanc (DBCP) EPA 504.1 

1,2-Dibromo-3-chloropropanc (DBCP) EPA 524.2 

1,2-Dibromoethane (EDB, Ethylene dibromide) EPA 504.1 

1,2-Dibromocthanc (EDB, Ethylene dibromide) EPA S24.2 

1,2-Dichlorobenzene EPA 524.2 

1,2-Dichioroc!hane EPA 524.2 

1,2-Dichloropropane EPA 524.2 

1,3-Dichlorobenzene EPA 524.2 

1,3-Dichloroprtipane EPA 524.2 

1,4-Dichlorobenzene EPA 524.2 

2,2-Dichloropropane EPA 524.2 

Benzene EPA 524.2 

Bromodichloromethanc EPA 524.2 

Bromofonn EPA 524.2 

Carbon tetrachloride EPA 524.2 

Chlorobenzene EPAS24.2 

Chloroform EPA524.2 

cis-1,2-Dichloroethylene EJ'A 524.2 

cis-1,3-Dichloropropene EPA 524.2 

Dibromochloromethane EPA 524.2 

Category 
Group II Unregulated Contaminants 

Other Regulated Contaminants 

Group II Unregulated Contaminants 

Other Regulated Contaminants 

Group II Unregulated Contaminants 

Other Regulated Contaminants 

Group II Unregulated Contaminants 

Group II Unregulated Contaminants 

Group II Unregulated Contaminants 

Other Regulated Contaminants 

Synthetic Organic Contaminants 

Group II Unregulated Contaminants 

Synthetic Organic Contaminants 

Group II Unregulated Contaminants 

Other Regulated Contaminants 

Other Regulated Contaminants 

Other Regulated Contaminants 

Group D Unregulated Contaminants 

Group II Unregulated Contaminants 

Other Regulated Contaminants 

Group II Unregulated Contaminants 

O~er Regulated Contaminants 

Group II Unregulated 
Contaminants,Other Regulated 
Contaminants 

Other Regulated 
Contaminants,Group ll Unregulated 
Contaminants 

Other Regulated Contaminants 

Other Regulated Contaminants 

Other Regulated 
Contaminants,Group II Unregulated 
Contaminants 

Other Regulated Contaminants 

Group II Unregulated Contaminants 

Other Regulated. 
Contaminants,Group II Unregulated 
Contaminants 

Certification 
Type Effective Date 

NELAP 211112002 

NELAP 2111f2002 

NELAP 211112002 

NELAP 21llf2002 

NELAP 21llf2002 

NELAP 21llf2002 

NELAP. 211112002 

NELAP 21llf2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 21llf2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP . 2111(2002 

NELAP 21Jlf2002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NEl..AP 2/11/2002 

NELAP 211112002 

NELAP 2/11/2002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2111f2002 

NELAP 211112002 

NELAP 211112002 

"STATE" indicates certification for the analyle by the method specified. "NELAP" further Print Date 8/912002 2:08:09 PM 
indicates certification compliant with the NELAC Standards. 



Jeb,Bush. 
Governor. 1~ ' ' / 

" HE= A" T r-p· ... : 
- ~~ . . .. . 

John 0. Agwunobi, M.O.;M.B.A. 
. Secre1ary 

Laboratory Scope of Accreditation Page 2 of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87617 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program SDWA 

Analyte · Method 

DibJ!?mOmethane EPA 524.2 

Dichloromethane (DCM, Methylene chloride) EPA S24.2 

Ethylbcnzene EPA 524.2 

Hcxacblorobutadiene EPA S24.2 

lsopropylbcnzene EPA 524.2 

Naphthalene EPA 524.2 

n-Butylbenzene EPA 524.2 

n-Propylbenzene EPA 524.2 

sec-Butylbenzene EPA 524.2 

Styrene EPA 524.2 

tert-Butylbenzene EPA 524.2 

Tetrachloroethylene (Percbloroethylene) EPA 524.2 

Toluene EPA 524.2 

Totaltrihalomethanes EPA 524.2 

trans-1,2-Dichloroethyiene EPA 524.2 

trans-1,3-Dichloropropylene EPA 524.2 

Tricbloroethene (Trichloroethylene) EPA 524.2 

Vinyl chloride EPA 524.2 

Xylene (total) EPA 524.2 

EPA Lab Code: WAOOOOl 

Category 

Group II Unregulated ContaminantS 

Other Regulated Contaminants 

Other Regulated Contaminants 

Group II Unregulated Contaminants 

Group U Unregulated Contaminants 

Group II Unregulated Contaminants 

Group II Unregulated Contaminants 

Group II Unregulated Contaminants 

Group II Unregulated Contaminants 

Other Regulated Contaminants 

Group II Unregulated Contaminants 

Other Regulated Contaminants 

Other Regulated Contaminants 

Other Regulated Contaminants 

Other Regulated Contaminants 

Group II Unregulated Contaminants 

Other Regulated Coqtaminants 

Other Regulated Contaminants 

Other Regulated Contaminants 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further Print Date 
indicates c:erlific:ation compliant with tbe NELAC Standards. 

206-767-5060 

Certification 
Type Effective Date 

NELAP 211)12002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP· 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2111/2002 ' 

NELAP 211112002 

NELAP 211 l/2002 

NELAP 211112002 

8/9/2002 2:08:09 PM 
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Governor 
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1~1 . . . . / -BEALL·· John o. Agwunobi, M.b., M.B.A. 
Secretary 

Laboratory Scope of Accreditation Page 3 of 26 

TillS LISTING OF ACCREDITED ANALYTESSHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87617 

E87617 
Lauc:ks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program CWA · 

Analyte 

1,1,1· Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1· Dichloroethylcne 

J ,2,4· Trichlorobenzenc 

1,2-Dibromo-3-chloropropane (DBCP) 

1,2-Dibromoethane (EDB, Ethylene dibromide) 

1,2-Dichlorobcnzcne 

1,2 -Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropanc 

I ,3 ·Dichlorobenzene 

I ,3-Dichlorobcnzene 

1,4-Dichlorobcnzenc 

1,4-Dichlorobenzcne 

2,4 ,6· Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotolucne (2,4-DNT) 

2,6· Dinitrotoluene (2,6-DNf) 

2-Chloroelbyl vinyl ether 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methyl-4,6-dinitrophenol 

2·Nitrophenol 

3 ,3'-Dichlorobenzidine 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chlorophenyl phenylether 

4-Nitrophenol 

Acenaphthene 

\cenaphthylene 

Method 

EPA624 .. 

EPA624 

EPA 624 

EPA624 

.EPA 624 

EPA 625 

EPAS04 

EPAS04 

EPA 624 

EPA 625 

EPA 624 

EPA 624 

EPA624 

EPA 625 

EPA 624 

EPA 625 

EPA 625 

EPA 625 

EPA625 

EPA 625 

EPA 625 

EPA 625 

EPA 624 

EPA 625 

EPA625 

EPA625 

EPA 625 

EPA 625 

EPA 625 

EPA62S 

EPA 625 

EPA62S 

EPA625 

EPA 625 

EPA Lab Code: WAOOOOI 

Category 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Extractable Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Extractable Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Ex tractable Organics 

Volatile Organics 

Extractable Organics 

E~ttractable Organics 

Extractable Organics 

Extractable Organics 

E~ttractable Organics 

Extlllctable Organics 

Extractable Organics 

Volatile Organics 

Extractable Organics 

Extractable Or~ics 

·ex tractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

"STATE" indicates certification for the analyte by the method specified. "NELAP'' further 
indicates certification compliant 1\ilb the NELAC Standards. 

Print Date 

206,.. 767-5060 

Certification 
Type Effective Date 

NELAP 2111/2002 

NELAP .. 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2/lli2002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/11/2002 

NELAP 2!1112002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

8/912002 2:08:09 PM 



-Jeb Bustr 
Governor. 

John 0. Ag·NUnobi, M.D., M.BA 
Secretary 

Laboratory Scope of Accreditation Page 4 of 26 

TIDS LISTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY WHEN 
AS SOCIA TED WITH A VALID CERTIFICATE . 

State Laboratory ID: E87617 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program CWA 

Analyte 

Acrolein (Propenal) 

Acrylonitrile 

Alkalinity as CaC03 

Aluminum 

Aluminum 

Ammonia as N 

Anthracene 

Antimony 

Antimony 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Barium 

Barium 

··Benzene 

Benzo( a )anthracene 

Benzo( a )pyrerie 

Benzo(b )fluoranlbcne 

Bcnzo(g,h,i)pczylenc 

Benzo(k)fluorarithcne 

Beryllium 

Beryllium 

Biochemical oxygen demand 

bis(2-Chloroethoxy)mcthanc 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

bis{2-Ethylbcxyl) phthalate (DEHP) 

Bromide 

Bromodichloromelbane 

Bromoform 

Butyl benzyl phthalate 

Cadmium 

Cadmium 

Method 

EPA 624 

EPA624 

EPA 310.1 

EPA200.7 

EPA200.8 

EPA 350.1 

EPA 625 

EPA200.7 

EPA 200.8 

EPA 200.7 

EPA 200.8 

EPA 6010 

EPA 6020 

EPA200.7 

EPA200.8 

EPA 624 

EPA 625 

EPA 625 

EPA625 

EPA 625 

EPA625 

EPA200.7 

EPA200.8 

EPA405.1 

EPA625 

EPA625 

EPA625 

. EPA 625 

EPA300.0 

EPA624 

EPA624 

EPA625 

EPA200.7 

EPA200.8 

EPA Lab Code: WAOOOOl 

Category 

Volatile Organics 

Volatile Organics 

General Chemistry 

Metals 

Metals 

General Chemistry · 

Extractable Organics 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Volatile Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Metals 

Metals 

General Chemistry 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

General Chemistry 

Volatile Organics 

Volatile Organics 

Extractable Organics 

Metals 

Metals 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

Print Date 

206-767-5060 

Certification 
Type Effective Date 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211 i/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP .2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/20o2 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2/1 J/2002 

NEi.AP 2/11/2002 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

·NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2/11/2002 

NELAP 2111/2002 

8/9/2002 2:08:09 PM 



:Jeb Bus"h 
Governor. 

John 0. Agwunobi, M.D., r~.8.A. 
Secretary 

Laboratory Scope of Accreditation Pages of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATEDWITHA VALID CERTIFICATE. 

State Laboratory ID: ES7617 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program CWA 

Analyte 

Cadmium 

Cadmium. 

Calcium 

Calciwn 

Carbon tetrachloride 

Chemical oxygen demand 

Chloride 

Chlorobenzene 

Chloroelhane 

Chloroform 

Chromium 

Chromium 

Chromium 

Chromium 

Chryscne 

cis- I ,3-Dichloropropene 

Cobalt 

Cobalt 

Conductivity 

Copper 

Copper 

Copper 

Copper. 

Cyanide 

Dibeni(a,h) anthracene 

Dibromochloromethane 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butyl phthalate 

Di-o-nctyl phthalate 

Ethylbcnzene 

Fluoranthene 

Fluorene 

luoride 

Method 

EPA6010 

EPA6020 

EPA200.7 

LTI.-7203 

EPA 624 

EPA 410.4 

EPA300.0 

EPA 624 

EPA624 

EPA 624 

EPA 200.7 

EPA 200.8 

EPA 6010 

EPA6020 

EPA 625 

EPA624 

EPA 200.7 

EPA200.8 

EPA 120.1 

EPA200.7 

EPA 200.8 

EPA 6010 

EPA 6020 

EPA 335.3 

EPA 625 

EPA 624 

EPA 625 

EPA 625 

EPA 625 

EPA625 

EPA 624 

EPA625 

EPA625 

EPA 300.0 

EPA Lab Code: WAOOOOJ 

Category 

Metals 

Metals 

Metals 

Metals 

Volatile Organics 

General Chemistry 

General Chemistry 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Metals 

Metals 

Metals 

Metals 

Extractable Organics 

Volatile Organics 

Metals 

Metals 

General Cheniislly 

Metals 

Metals 

Metals 

Metals 

General Chemistry 

Ex tractable Oi-ganics 

Volatile Organies 

Extractable Organics 

Extractable Organics 

Extractable Organic$ 

Extractable Organics 

Volatile Organics 

Extractable Organics 

Extractable Organics 

General Chemistry 

"STATE" indicates cerlificatioo for the aoalyte by the method specified. "NELAP" further 
indicates certification compliant with tbe NELAC Standards. 

Print Date 

206-767-5060 

Certification 
Type Effective Date 

NELAP 2111/2002 

NEI.AP 2111/2002 

NEI.AP 2111/2002 

NELAP 2111/20(12 

NEI.AP 2111/2002 

. NELAP 2111/2002 

NEI.AP 211ll2002 

NEI.AP 2111/2002 

STATE 2111/2002 

NEI.AP 211112002 

NEI.AP 211112002 

NELAP 211112002 

NEI.AP 211112002 

NELAP 211112002 

NEI.AP 211112002 

NEI.AP 211112002 

NEI.AP 211.112002 

NELAP 211112002 

NEI.AP 2111/2002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/1112002 

NEI.AP 2/11/2002 

NEI.AP 2/1112002 

NELAP 2111/2002 

NEI.AP 2/1112002 

NEI.AP 2/11/2002 

NELAP 2/1112002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/1112002 

NELAP 2/JJ/2002 

NELAP 2111/2002 

81912002 2:08:09 PM 



-Jeb Bush 
Governor. 

Laboratory Scope of Accreditation 

. . 
John 0. Agwunobi, M.O,,IvLBA 

Secretary_ 
Page 6 of 26 

TillS LISTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A V ALlD CERTIFICATE 

State Laboratory ID: ES7617 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street · 
Seattle, WA 98108 

Program CWA 

Analyte 
Hardness 

Hcxachlorobe.ozene 

Hcxachlorobutadiene 

Hexachlorocyclopentadicne 

Hexachloroethane 

Jndeno( I ,2 ,3 -<:d)pyreni: 

Iron 

Iron 

lsophorone 

Kjeldahl nitrogen • total 

Lead 

Lead 

Lead 

Lead 

Magnesium 

Magnesium 

Manganese 

Manganese 

Manganese 

Mcrcwy 

Mcrcwy 

Methyl bromide (Bromomethane) 

MC!hyl chloride (~lorome!~n~) 

Methylene chloride 

Molybdenum 

Molybdenum 

Naphthalene 

Niclcel 

Niclcel 

Niclcel 

Nickel 

Nitrate as N 

Nitrate as N 

Nitrate-nitrite 

Method 
EPA 130.2 

EPA625 

EPA625 

EPA 625 

EPA6.25 

EPA 625 

EPA200.7 

LTL-7203 

EPA 625 

EPA351.2 

EPA200.7 

EPA200.8 

EPA6010 

EPA6020 

EPA200.7 

LTL-7203 

EPA 200.7 

EPA200.8 

EPA6020 

EPA245.1 

EPA 7470 

EPA624 

EPA624 

EPA 624 

EPA200.7 

EPA 6010 

EPA625 

EPA 200.7 

EPA200.8 

EPA 6010 

EPA6020 

EPA 300.0 

EPA 353.2 

EPA300.0 

EPA Lab Code: WAOOOOI 

General O!emiSit)' 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extracta)lle Organics 

Extractable Organics 

Metals 

·Metals 

Extractable Organics 

General Chemistry 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Metals 

Volatile Organics 

Volatile Organics 

Volatile Oq:anics 

Metals 

Metals 

Extractable Organics 

Metals 

Metals 

Metals 

Metals 

General Chemistry 

General Chemistry 

General Chemisuy 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

Print Date 

206-767-5060 

Certification 
Type Effective Date 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

ll/ELAP 2111/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 211112002 . 

NELAP 211112002 

NEi.AP 2111/2002 

NELAP 2/1112002 

NELAP 2111/2002 

NELAP . 2111/2002 

NELAP 2111/2002 

STATE 2111/2002 

STATE 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

8/9/2002 2:08:09 PM 



JebBusn 
. Governor, 

John 0. Agwunobi, M.D .. M·.B.A. 
· Secret-ary 

Laboratory Scope of Accreditation Page 7 of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87617 

E87617 
Laucks Testing Laboratories, Inc. 
940 South.Harney Street 
Seattle, WA 98108 

Program CWA 

Analyte 
N ihllte-n itritc 

Nitrite as N 

Nitrite as N 

Nitrobenzene 

Nitrocellulose 

n-N itrosodimethylamine 

n-Nitrosodi-n-propylamine 

n-Nitrosodiphenylamine 

Oil& Grease 

Orthophosphate as P 

Orthophosphate as P 

Pentachlorophenol 

pH 

Phenanthrene 

Phenol 

Phosphorus, total 

Potassium 

Potassium 

Potassium 

Pyrene 

Residue-filterabie (TDS) 

Residue-nonfilterable (TSS) 

Residue-total 

Selenium 

Selenium 

Silicon 

Silver 

Sodium 

Sodium 

Sulfate 

Sulfide 

Tetrachloroethylene (Perchloroethylenc) 

Thallium 

>luene 

Method 
EPA 353.2 

EPA300.0 

EPA 354.1 

EPA 62S 

LTL-9132 

EPA62S 

EPA62S 

EPA 625 

EPA413.1 

EPA 300:0 

EPA 365.2 

EPA 625 

EPA 150.1 

EPA62S 

EPA62S 

EPA365.2 

EPA 200.7 

EPA6010 

LTL-7203 

EPA62S 

EPA 160.1 

EPA 160.2 

. EPA 160.3 

EPA200.7 

EPA6010 

EPA200.7 

EPA200.7 

EPA200.7 

LTI..-7203 

EPA 300.0 

EPA 376.1 

EPA624 

EPA 200.7 

EPA 624 

EPA Lab Code: WAOOOOI 

Category 
General Chemisby 

General Chemisby 

General Chemistzy 

Exlnlctable Organics. 

General ChemistJy 

·Extractable Organics 

Extractable Organics 

ExtTactable Organics 

General Chemistl}' 

General Chemistl}' 

General Chcmisll}' 

Extractable Organics 

General Chemisll}' 

Exlnlctable Organics 

Exlnlctable Organics 

General Chemistry · 

M«als 

Metals 

Metals 

ExtTactable Organics 

General Chemi.stty 

General ChemistJy 

General Chemistry 

Metals 

Metals 

M«als 

Metals 

Metals 

Metals 

General ChemistrY 

General ChcmistJy 

Volatile Organics 

Metals 

Volatile Organics 

"STATE" indicates certification for tbe analyte by the method specified. "NELAP" further 
Indicates c:ertificatloo.compliant with the NELAC Standards. 

Print Date 

206-767-5060 

Certirlcation 
Type Effective Date 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211 i/2002 

NELAP 211112002 

STATE 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 21.1 112002 . 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP. 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/1112002 

NEI..AP 211112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/1112002 

8/912002 2:08:09 PM 



·Jeb "Bush 
Governor . 

·John 0. Agwunobi, M.D;, tv1.B.A · 
· ·secretary 

Laboratory Scope of Accreditation Page 8 of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87617 

E87617 

EPA Lab Code: WAOOOOI 206-767-5060 

Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program CWA 

Analyte 

Total organic carbon 

T~l Petroleum Hydrocarbons (TPH) 

Total phenolics 

trans·l,2-Dichloroethylene 

trans-I ,3-Dichloropropylene 

Trichlorocthene (Trichloroethylene) 

Vanadium 

Zinc 

Zinc 

Zinc 

Zinc 

Method 

EPA 4JS.l 

.. EPA418.1 

EPA420.2 

EPA624 

EPA624 

EPA624 

EPA200.7 

EPA200.7 

EPA 200.8 

EPA6010 

EPA 6020. 

Category 
General Chemistry 

General Chemistcy 

General Chemisby 

Volatile Organics 

Volatile Organics. 

Volatile Organics 

Metals 

Metals 

Metals 

Metals 

Metals 

Certification 
Type Effective Date 

NELAP 2/ll/2002 

NELAP. 2/ll/2002 

NELAP 2/ll/2002 

NELAP 2/ll/2002 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/ll/2Q02 

NELAP 2/11/2002 

"STATE" indicates certlficalion for the analyte by tbe method specified. "NELAP" further Print Date 8/912002 2:08:09 PM 
indicates certification compliant wilh the NELAC Standards. 



.. 

Jeb Bush 
·Governor 

John 0. Agwunobi. M.D .•. M.B.A 
Secretary 

Laboratory Scope of Accreditation Page 9 of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED .WITH A VALID CERTIFICATE 

State Laboratory ID: E67617 

E87617 

EPA Lab Code: WAOOOOl· 206-767-5060 

Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program RCRAJCERCLA 

Analyte. 

1 ,l,l ,2· Tetrachloroethane 

1,1,1 .2· Tetrachloroethane 

1,1,1-Trichloroethane 

1 ,1,1-Trichloroethane 

1,1,1 ~Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1 ,2-Trichloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

1,1-Dichlorocthane 

1,1-Dichlorocthanc 

1,1-Dichlorocthy1enc 

1,1-Dichlorocthylcne 

I,I-Dichloroethy1ene 

1,1-Dichloropropcnc 

I ,2,3-Trichlorobenzenc 

1 ,2,3-Trichloropropane 

I ,2,4,5-Tetrachlorobenzene 

1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzenc 

1,2,4-Trichloroben:zene 

I ,2,4-Trimethylbenzenc 

I ,2-Dibromo-3-chloropropanc (DBCP) 

1,2-Dibromo-3-chloropropanc (DBCP) 

1,2-Dibromo-3-chloropropane (DBCP) 

. I ,2-Dibromoethanc (EDB, Ethylene dibromidc) 

1,2-Dibromoetbane (EDB, Ethylene dibromide) 

1,2-Dibromoethane (EDB, Ethylene dibromide) 

1 •. 2-Dichlorobenzene 

1,2-Dichloroben:zcne 

,2-Dichloroben:zene 

Method 

EPA 8021 

EPA 8260 

EPA 8021 

EPA 8260 

OLM04.2 

EPA 8021 

EPA 8260 

OLM04.2 

EPA 8021 

EPA 8260 

OLM04.2 

EPA 8021 

EPA 8260 

OLM04.2 

EPA 8021 

EPA8260 

OLM04.2 

EPA 8260 

EPA 8260 

EPA 8260 

EPA 8270 

. EPA8260 

EPA 8270 

OLM04.2 

EPA 8260 

EPA 8011 

EPA 8260 

OLM04.2 

EPA8011 

EPA 8260 

OLM04.2 

EPA8021 

EPA8260 

EPA 8270 

Category 
Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Extractable Organics 

Volatile Organics 

Extractable Organics 

!!xlraetable Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Extractable Organics 

"STATE" indicates certification for tbe analyte by the method specified. '.'NELAP" further 
indicates certification compliant with the NELAC Standards. 

Print Date 

Certification 
Type Effective Date 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/Il/2002 

NELAP 2!1112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/11/2002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/11/2002 

NELAP. 2/11/2002 

NELAP 2111/2002 

NELAP 211 J/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 211112002 

8/9/2002 2:08:09 PM 



Jeb·Bush 
Governor 

. John 0. Agwunobi;.M.p .. , M.B.A 
Secretary 

Laboratory Scope of Accreditation Page 10 of 26 

TIDS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 

ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87617 

E87617 

EPA Lab Code: WAOOOOl 

Laucks Testing Laboratories; Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program . RCRAJCERCLA 

Analyte 

1,2-Dichloroelhane 

1,2-Dichloroelhane 

1 ,2-Dichloroelhane 

1,2-Dichloropropane 

1,2-Dicbloropropane 

J ,2-Dich1oropropane 

1,2-Diphenylbydrazine 

1,3,5-Tnb (1,3,5-trinitrobenzene) 

1,3,5-Tnb (1,3,5-trinitrobenzene) 

1,3,5-Trimethylbenzene 

Method 

OLM04.2 

EPA 8021 

EPA 8260 

OLM04.2 

EPA 8021 

EPA 8260 

OLM04.2 

EPA 8270 

EPA 8270 

EPA 8330 

EPA 8260 

I ,3,5-TI'in.itroso-1,3,5-hCAabydrotriazine {TNX) LTL-8330 Rev. 10 

1,3-Dicblorobenzene EPA 8021 

1,3-Dichlorobenzene EPA 8260 

i,3-Dicb1orobenzenc EPA 8270 

1,3-Dichlorobenzene · OI.M04 .2 

1,3-Dichloropropane EPA 8260 

1,3-Dinitrobenzene{1,3-DNB) EPA 8330 

1,4-Dichlorobenzenc EPA 802 I 

1,4-Dicblorobenzene EPA 8260. 

1,4-.Dicblorobenzene EPA 8270 

.J,4-Dicblorobenzene OI.M04 .2 

1,4-Naphtboquinone EPA 8270 

1,4-Phenylenediamine EPA 8270 

1-Naphtbylamine EPA 8270 

1-Nitroso-3,S-dinitro-1,3,S-bexahydrotriazine LTL-8330 Rev. 10 
(MNX) 

2,2', 3,3', 4,4', 5-Heptachlorobiphenyl EPA 8082 

2,2', 3,-4', 5,5', 6-Heptachlorobiphenyl EPA 8082 

2,2', 3,-4,4', 5,5'-Heptacblorobipbenyl EPA 8082 

2,2', 3,-4,4', 5'-Hc:xachlorobiphenyl EPA 8082 

2,2', 3,5'-Tetrachlorobipheny1 EPA 8082 

2,2', 4.5,S'-Pentach1orobiphenyl EPA 8082 

2,2', 5,5'-Tetracblorobipbenyl EPA 8082 

Category 

Volatde Orgamcs,EXtraclable 
Organics · 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Extractable Organics 

Extractable Oi"ganics 

Extractable Organics 

Volatile Organics 

Extractable Oi"ganics 

Volatile Organics 

Volatile Organics 

Ex tractable Organics 

Extractable Organics, Volatile 
Organics 

Volatile Organics 

Extractable,Orgaoics 

Volatile Organics 

Volatile Organics 

Extractable Organics 

Volatile Organics,Extractable 
Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Pesticides-Herbicid~·PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides·PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

206-767-5060 

Certification 
Type Effective Date 

NELAP 2111/2002 

NELAP 211112002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 21ll/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 21ll/2002 

NELAP 211112002 

NELAP 211112002 

NELAP ;2/Jl/2002 

NELAP 211112002 

NELAP 211112002 

NELAP 21JII2002 

NELAP 211.112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2111/2002 

"STATE" Indicates certification for the analyte by the method specified. "NELAP" further Print Date 8/912002 2:08:09 PM 

indicates certification compliant with tbc NELAC Standards. 



Jeb Bush 
Governor·. IHEALTf john 0. Agwtinobi,· M.O;, M.B:A: 

Secretary 
Laboratory Scope of Accreditation Page 11 of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87611 

E87617 

EPA Lab Code: WAOOOOI 

L~tucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program RCRA/CERCLA 

Analyte 

2,2', S·Trichlorobiphmyl 

2,2',3,3' ,4,4',5,5',6-Nonachiorobiphenyl 

Method 

EPA 8082 

E.!' A 8082 
2;2',3,3',4,4',5,6-0ctacblorobiphenyl (IUPAC 195) Lll.-8083 Rev. 0 

2,2',3,3',4,4'-licxachlorobiphenyl (ruPAC 128) L 11.-8083 Rev. 0 

2,2',4,4'.S.S'-Iiexachlorobipheoyl 

2,2',6,6'-Tclranitro-4 ,4 '-azoxytoluene 

EPA 8082 

LTL-8330 Rev. 10 

2;2-Dichloropropane EPA 8260 

2,3', 4,4'-Tctrachlorobiphenyl EPA 8082 

2,3,3',4,4',5,5'·Heptachlorobiphenyl (IUPAC 189) Lll.-8083 Rev. 0 
2,3,3',4,4',5-Hcxachlorobiphenyl (IUPAC I 56) LTL-8083 Rev. 0 

2,3,3',4,4',5'-Hcxachlorobiphcnyl (IUPAC 157) LlL-8083 Rev. 0 

2,3,3',4,4'-Pentachlorobiphenyl (lUPAC I OS) L TL-8083 Rev. 0 

2,3',4,4',5,5'-Hexachlorobiphenyl (IUPAC 167) LTL-8083 Rev. 0 

2,3',4,4',5-Pentachlorobiphcnyl EPA 8082 

2,3,4,4',5-Pentachlorobipheoyl (IUPAC 114) LTL-8083 Rev. 0 

2,3,4,6-Tetrachloropbenol EPA 8270 

2,4,4'-Trichlorobiphenyl (IUPAC 28) LTL-8083 Rev. 0 

2,4,5-T EPA 8151 

2,4,5-Trichlorophenol EPA 8270 

2,4,5-Trichlorophenol OLM04.2 

2,4,6-Trichloropheuol EPA 8270 

2,4,6-Tricblorophenol OLM04.2 

2,4,6"Trinitrotoluene(2,4,6-TNT) EPA 8330 

2,4-D EPA 8151 

2,4-DB. EPA 8151 

2,4-Di.amino-6-ni.trotoluene LTL-8330 Rev. 10 

2,4'-Dic.hlorobipbenyl (lUPAC 8) LTL-8083 Rev. 0 

2,4-Dichloropbenol EPA 8270 

2,4-Dichlorophenol OLM04.2 

2,4-Dimethylpbenol EPA 8270 

2,4-Dimethylpbenol Ol.M04.2 

2,4-Dinitrophenol EPA 8270 

2,4-Dinitrophenol OLM04.2 

,4-Dinitrotoluene (2,4-DNl) EPA 8270 

Category 

Pcsticidcs-Herbicidcs-PCB's 

Pcsticides-Herbicides-PCB's 

· Pesticides-Herbicidcs-PCB's 

Pcsticidcs-Herbicides-PCB's 

Pcsticidcs-Herbicidcs-PCB's 

Extractable Organics 

Volatile Organics 

Pesticidcs-Herbicides-PCB's 

Pesticidcs-Herbicidcs-PCB's 

Pcsticides-Hcrbicie!lcs-PCB's 

Pesticidcs-Hcrbicides-PCB's 

Pesticides-Hcrbicides-PCB's 

Pcsticides-HcrbiCides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Extractable Organics 

Pcsticidcs.-Herbicidcs-PCB's 

Pesticides-Herbicides-PCB's 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Pcsticides-Herbicides-PCB's 

Peslicidcs-Herbicidcs-PCB's 

Extractable Organics 

Pesticides-Herbicides-PCB's 

Extractable Organics 

Extractable Organics 

Extractable OrganiCs 

Ex tractable Organics 

Extract;tble Organics 

Extractable Organics 

Extractable Organics 

206-767-5060 

Certification 
Type Effective Date 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/1112002 

NELAP 2/11/2002 

NEi.AP 2/1 l/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/ll/2002 

NELAP 211112002 

NELAP. 2/J 1/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2/1 1/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2/J 112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELA"P 2111/2002 

NELAP 2/11/2002 

NELAP 2111/2002 

"STATE" indicates certification for tbe analyte by the method specified. "NELAP" further Print Date 8/9/2002 2:08:09 PM indicates certification compliant with the NELAC Standards. 



Jeb Bush 
Governor 

John 0. A9w1.mobi, M.O,, M.B:A. 
-Secretary 

Laboratory Scope of Accreditation Page 12 of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87617 

E87617 
· Laucks Testing Laboratories, Inc. 

940 South Harney Street 
Seattle, WA 98108 

Program RCRA/CERCLA 

A11alyte 

2,4-Dinitrotolucne (~.4-DNT) 

2,4-Dinitrotolucne (2,4-DNT) 

2,6-Diamino-4-nitrotoluene 

2,6-Dichlorophenol 

2,6-Dinitrotoluene (2,6-DNT) 

2,6-Dinitrotoluene (2,6-DNT) 

2,6· Dinitrotoluene (2,6-DNT) 

2-Acetylaminofluorcne 

2-Amino-4,6-dinitrotoluenc: (2-am-dnt) 

2-Butanone (Methyl ethyl ketone, MEK) 

2-Butanone (Methyl ethyl ketone, MEK) 

2-Chloroelbyl vinyl ether 

2 -Chloronaphthalcne 

2-Chloronaphthalcne 

2-Chlorophcnol 

2-Chlorophenol· 

2-Chlorotolucne 

2-Hexanone 

2-Hexanone 

2-Methyl-4,6-dinitrophcnol 

2-Methyl-4,6-dinitrophenol 

2-M ethy !naphthalene 

2-Methylnapbthalcne 

2-Methylphenol (o-Crcsol) 

2-Methylphenol (o-Crcsol) 

2-Nitroaniline 

2-Nitroaniline 

2-Nitrophenol 

2-Nitrophcnol 

2-Nitrotoluene 

2-Picoline (2-Methylpyridine) 

3,3',4,4',5,5'-Hexachlorobiphcnyl (IUPAC 169) 

3,3';.1,4'-Tetrachlorobiphenyl (IUPAC 77) 

, 3,3'-Dichlorobenzidine 

EPA Lab Code: WAOOOOI 

Method Category 

EPA 8330 Extractable Organics 

Ol.M04.2 Extractable Organics 

LTI..-8330 Rev. 10 Extrilctable Organics 

EPA 8270 Extractable Organics 

EPA 8270 Extractable Organics 

EPA 8330 Extractable Organics 

OLM04.2 Ex_tractablc Organics 

EPA 8270 Extractable Organics 

EPA 8330 Extractable Organics 

EPA 8260 Volatile Organics 

OLM04.2 Volatile Organics 

EPA8260 Volatile Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 82.70 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8260 Volatile Organics 

EPA 8260 Volatile Organics 

OLM04.2 Volatile Organics 

EPA 8270 Extiactable Organics 

OLM04.2 Extractable Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8330 ·Extractable Organics 

EPA 82.70 Extractable Organics 

LTL-8083 Rev. 0 Pesticidcs-Herbicides·PCB's 

LTL-8083 Rev. 0 Pesticides-Herbicides-PCB's 

EPA 8270 Extractable Organics 

"STATE" Indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

206-767-5060 

Certification 
Type Effective Dale 

NELAP 2/ll/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 21II/2002 

NELAP 2111/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/1112002 

NELAP 2/11/2002 

NELAP 2/1112002 

NELAP 2/11/2002 

NELAP 2/JJ/2002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/1112002 

NELAP 2/11/2002 

Print Date 8/912002 2:08:09 PM 



.Jeb Bush 
Governor I~ .John 0. Agwunobi, M.D . .-M.B:A. 

Secretary 

Laboratory Scope of Accreditation Page 13 of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 

State Laboratory ID: E87617 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street · 
Seattle, WA 98108 

Program RCRAJCERCLA 

Analyte 

3,3'-Dichlorobcnzidine 

3,3'-Dimethylbenzidine 

3,4,4'.S·Tetrachlorobipbenyl (IUPAC 81) 

3,S-Dinitroaniline 

3-Methylcholanthrene 

3-Nitroaniline 

3 • N itroaniline 

3-Nitrotoluene 

4,4'-DDD 

4,4'·DDD 

4,4'-DDE 

4,4'-DDE. 

4,4'·DDT 

4,4'-DDT 

4-Amino-2,6-dinitrolohiene ( 4-am-dnt) 

4-Arninobiphenyl 

4-Bromophenyl phenyl ether 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloro-3-methylphenol 

4-Chloroanilioe 

4 -Chloroaniline 

4-Chlorophenyl phenylcthcr 

4-Chlorophcnyl phenylcthcr 

4-Chlorotolucne 

4-Dimelhyl aminoazobenzene 

4-Methyl-2-pentanone (MIBK) 

4-Mclhyl·2·pcntanone (MIBK) 

4-Melhylphenol {p-Cresol) 

4-Methylphenol {p-Cresol) 

4-Nitroaniline 

4-Nitroaniline 

t-Nitrophenol 

•-Nitrophenol 

ASSOCIATED WITH A VALID CERTIFICATE 

EPA Lab Code: WAOOOOl 

Method Category 

OLM04.2 Extractable Organics 

EPA 8270 Extractable Organics 

LTI..-11083 Rev. 0 Pesticides-Hcrbicides-PCB's 

LTL-8330 Rev. 10 Extractable Organics 

EPA 8270 Extiactable Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8330 Extractable Organics 

EPA 8081 Pesticides-Hcrbicides-PCB's 

OLM04.2 Pcsticidcs-Hcrbicides-PCB's 

EPA 8081 Pesticides-Hcrbicidcs-PCB's 

OLM04.2 Pesticides-Hcrbicidcs-PCB's 

EPA 8081 Pesticidcs-Hcrbicidcs-PCB's 

OLM04.2 Pesticides-Hcrbicidcs-PCB's 

EPA 8330 Extractable OrganiCs 

EPA 8270 Extractable Organics 

EPA 8270 Extractable Organics 

0LM04.2 Extractable Organics 

EPA 8270 Extractable Organics 

OLM04.2 Ex tractable Organics 

EPA 8270 Ex tractable Organics 

OLM04.2 Ex tractable Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8260 Volatile Organics 

EPA 8270 Extractable Organics 

EPA 8260 Volatile Organics 

OLM04.2 Volatile Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8270 Extractable Organics 

OIM04.2 Ex tractable Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

206-767-5060 

Certification 
Type Effective Date 

NELAP. 2/1112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 211112002 

'NELAP 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/J 112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/J J/2002 

NELAP 211112002 

NELAP 2/J 112002 

NELAP 2/1 112002 

NELAP 2/11/2002 

NELAP 2/11/2002 

"STATE" indicates certification for the analyte by tbe method specified. "NELAP" further Prinl Dale 8/912002 2:08:09 PM 
indicates certification compliant with tbe NELAC Standards. 



Jeb Bush 
Governor 

John 0. Agwt.1nobi, M.D., M.B.A: 
Secretary 

Laboratory Scope of Accreditation Page 14 of 26 

TillS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 

ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID:. E87617 EPA Lab Code: WAOOOOI 206-767-5060 

E87617 
Laucks Testing Laboratories, Inc. 

940 South Harney Street 

Seattle, WA 98108 

Program RCRA/CERCLA 
Certification 

Analyte Method Category Type Effective Date 

4-Nitcotoluene EPA 8330 Extractable Organics NELAP 211112002 

5-Nitro-o-toluidine EPA 8270 Extractable Organics NELAP . 211112002 

7,12-Dimethylbenz(a) anthracene EPA 8270 Extractable Organics NELAP 211112002 

a-a-Dimethylphenethylamine EPA8270 Extractable Organics NELAP 211112002 

Acmaphthene EPA 8270 Ex tractable Organics NELAP 2111.12002 

Acenaphtbene EPA8310 Ex tractable Organics NELAP 211112002 

Acenaphthene OLM04.2 Extractable Organics NELAP 211112002 

Acenapbtliylene EPA 8270 Extractable Organics NELAP 211112002 

Acenaphthylene EPA 8310 Extractable Organics NELAP 211112002 

Acenaphthylene OLM04.2 Extractable Organics NELAP- 211112002 

Acetone EPA 8260 Volatile Organics NELAP 211112002 

Acetone OLM04.2 Volatile Organics NELAP 211112002 

Acetonitrile EPA801S Volatile Organics NELAP 2111/2002 

Acetophenone EPA 8270 Extractable Organics NELAP 211112002 

· Acrolein (Propenal) EPA 8260 Volatile Organics NELAP 211112002 

Acrylonitrile EPA 8260 Volatile Organics NELAP 2111/2002 

Aldrin EPA 8081 Pesticides-Herbicides-PCB's NELAP 2/1112002 

Aldrin OLM04.2 Pesticides-Herbicides-PCB's NELAP 211112002 

Allyl chloride (3-Chloropropenc) . EPA8260 Volatile Organics NELAP 211112002 

alpha-BHC (alpha-Hexachlorocyclohexane) EPA 8081 Pesticides-Herbicides-PCB's NEL.AP 2111/2002 

alpha-BHC (alpha-Hexachlorocyclohexane) Ol.M04.2 ·Pesticides-Herbicides-PCB.'s NELAP 211112002 

alpha-Chloroane EPA 8081 Pesticides-Herbicides-PCB's NELAP 211112002 

Aluminum EPA 6010 Metals NELAP 211112002 

Aluminum EPA 6020 Metals ·NEL.AP 211112002 

Aluminum ll.M04.1 Metals NEL.AP 2111/2002 

Aniline EPA8270 Extractable Organics NELAP 211112002 

Aniline Ol.M04.2 Extractable Organics NELAP 2111/2002 

Anthracene EPA 8270 Extractable OrganiCs NELAP 211112002 

Anthracene EPA 8310 Ex tractable Organics NEL.AP 211112002 

Anthracene Ol.M04.2 Extractable Organics NELAP 211112002 

Antimony EPA6010. Metals NELAP 211112002 

Antimony EPA6020 Metals NELAP 2111/2002 

Antimony ll.M04.1 Metals NEL.AP 211112002 

\ramite EPA 8270 Extractable Organics NELAP 211112002 

"STATE" indicates certification for tbe ana1yte by the metbod specified. "NELAP" further Print Date 8/912002 2:08:09 PM 
Indicates certification compliant wltb the NELAC Standards. 



Jeb Bush 
Governor. 

john C1. Agwunobi, M.D .. , M~B.A.. 
· Secretary 

Laboratory Scope of Accreditation Page 15 of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 

ASSOCIATED WITH A V ALJD CERTIFICATE 

State Laboratory ID: E87617 EPA Lab Code: WAOOOOl 206-767-5060 

E87617 

Laucks Testing Laboratories, Inc. 

940 South Harney Street 

Seattle,WA 98108 

Program RCRAJCERCLA 
Certification 

Aoalyte Method Category ·Type Effective Date 

Aroclor-1 0 16 (PCB-I 0 16) EPA 8082 Pcsticidcs-Hetbicidcs-PCB's NELAP 2/1112002 

Aroclor-1 016 (PCB.· 10 16) OLM04.2 Pcsticidcs-Hetbicidcs-PCB's NELAP 2/1112002 

Aroclor-1221 (PCB-1221) EPA 8082 Pesticides-Hetbicidcs-PCB's NELAP 2/1112002 

Aroclor-1221 (PCB-1221) OLM04.2 Pesticides-Hc:rbicidcs-PCB's NELAP 2/1112002 

Aroclor· I 232 (PCB-1232) EPA 8082 Pesticidcs-Herbicidcs-PCB's NELAP Vll/2002 

Aroclor-1232 (PCB-1232) OLM04.2 Pesticides-Hetbicidcs-PCB's NELAP 2/1112002 

Aroclor-1242 (PCB-1242) EPA 8082 Pesticidcs-Herbicides-PCB's NELAP 211112002 

Aroclor-1242 (PCB-1242) OLM04.2 Pcsticidcs-Herbicides-PCB's NELAP 211112002 

Aroclor-1248 (PCB-1248) EPA 8082 Pesticidcs-Herbicidcs-PCB's NELAP 2/1112002 

Aroclor~l248 (PCB-1248) OLM04.2 Pesticidcs-Herbicides·PCB's NELAP 211112002 

Aroclor-1254 (PCB-1254) EP!- 8082 Pesticides-Herbicides-PCB's NELAP 211112002 

Aroclor-1254 (PCB-1254) OLM04.2 Pcs_ticides-Herbicidcs-PCB's NELAP 211112002 

Aroclor-1260 .(PCB~I260) EPA 8082. Pcsticides-Herbicides-PCB's NELAP 2111/2002 

Aroclor-1260 (PCB-1260) OLM04.2 Pesticides-Herbicidcs-PCB's "NELAP 21lli200i 

Arsenic EPA6010 Metals NELAP 2/1112002 

Arsenic EPA 6020 Metals NELAP 2/1112002 

Arsenic 1LM04.1 Metals NELAP 2/1112002 

Azinphos-ethyl (Ethyl guthion) EPA8141 Pesticides-Herbicides-PCB's NELAP 2/1112002 

Azinphos-methyl (Guthion) EPA 8141 Pcsticidcs-Herbicidcs-PCB's NELAP 211112002 

Barium EPA6010 . Metals NELAP 211112002 

Barium EPA6020 Metals NELAP 211112002 

Barium ILM04.1 Metals NELAP 21.11/2002 

Benzene EPA 8021 Volatile Organics NELAP 211112002 

Benzene EPA 8260 Volatile OrganiCs NELAP 2111i2002 

Benzene OLM04.2 Volatile Organics NELAP 211112002 

Benzo(a)anthracene EPA 8270 Extractable Organics STATE 2/1112002 

Benzo(a)anthracene EPA 8310 Extractable Organics STATE 211112002 

Benzo(a)pyrene EPA 8270 Extractable Organics NELAP 2/1112002 

Benzo(a)pyrene EPA8310 Extractable Organics NELAP 211112002 

Benzo(a)pyrenc OLM04.2 Extractable Organics NELAP 211112002 

Benz.o(b )fluoranthcne EPA 8270 Extractable Organics NELAP 2/1112002 

Benz.o(b )fluoranthene EPA 8310 Extractable Organics NELAP 2/1112002 

llenz.o(b )fluoranthene OLM04.2 Extractable Organics NELAP 2/1112002 

3enzo(g,h,i)J!C1Ylenc EPA 8270 Ex tractable Organics NELAP 211112002 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further Print Date 8t9n002 2:08:09 PM 
indicates certification compliant with the NELAC Standards. 



Jeb Bush 
Goveinor-

john 0~ Agwunobi, M.D., M.-B.A· 
Secretary 

Laboratory Scope of Accreditation Page 16 of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 

StateLaboratory ID: E87617 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program ·RCRA/CERCLA 

Analyte 

Benzo{g,h,i)pcrylene. 

Benzo(g,h,i)pe~Ylene 

Benzo(k)fluoranthene 

Benzo(k)tluoranthene 

Benzoic acid 

Benzoic acid 

Benzyl alcohol 

Benzyl chloride 

BeryUium 

Beryllium 

Beryllium 

beta-BHC (beta-Hexachlorocyclohexane) 

beta-BHC (beta-Hexachlorocyclohexane) 

beta-Naphthylamine · 

bis(2 -Chloroethox y )methane 

bis(2-Ch1oroethoxy)methane 

bis(2-Cbloroethyl) ether 

bis(2-Cbloroelhyl) ether 

bis(2-Chloroisopropyl) ether 

bis(2-Chloroisopropyl) ether 

bis(2-Ethylhexyl) phthalate (DEHP) 

bis(2-Ethyll1exyl) ph~alate·(DEHP) 

Bolstar (Sulprofos) 

Boron 

Bromide:: 

Bromobenzene 

Bromobenzene 

Bromochloromethane 

Bromochloromethaoe 

Bromodicbloromethane 

Bromodichloromethane 

Bromodicbloromethane 

Bromofonn 

·Bromoform 

ASSOCIATED WITH A VALID CERTIFICATE 

Method. 

EPA8310 

OLM04.2 

EPA 8270 

EPA 8310 

EPA 8270 

OLM04.2 

EPA 8270 

EPA 8021 

EPA 6910 

EPA 6020 

ILM04.1 

EPA 8081 

OLM04.2 

EPA 8270 

EPA 8270 

OLM04.2 

EPA 8270 

OLM04.2 

EPA 8270 

OLM04.2 

EPA 8270 

OLM04.2 

EPA8141 

EPA 6010 

EPA 9056 

EPA 8021 

EPA 8260 

EPA 8260 

OLM04.2 

EPA 8021 

EPA8260 

OLM04.2 

EPA8021 

EPA 8260 · 

EPA Lab Code: WAOOOOI 

Category 

Extractable Organics 

Extractable Organics 

Extractable Organics · 

Extractable Organics 

Extractable Organics 

. Extractable Organics 

Extractable Organics 

Volatile Organics 

Metals 

Metals 

Metals 

Pesticides-Herbicides~PCB's 

Pesticides-Herbicides-PCB's 

Extractable Organics 

Ex tractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Ex trac.table Organics 

Extractable Organics 

Extractable Organics 

Pesticidcs-Herbicides-PCB's 

Metals 

General Chemistry 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Vo Ia tile Organics 

206-767-5060 

Certification 
Type Effective Date 

NELAP 2/1112002 

NELAP 2/1 112002 

STATE 2/1112002 

STATE 2/IJ/2002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 21Ill2002 

NELAP 2111/2002 

NELAP 2/11/2002" 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 21JII2002 

~ELAP 211112002 

NELAP 2111/2002 

NELAP 211112002 

NELAP. 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

"STATE" Indicates certification for the analyte by the method specified. "NELAP" further Print Date 8/9/2002 2:08:09 PM 
Indicates certification compliant with tbe NELAC Standards. 



\' 

Jeb Bush· 
Govern.or 

;John 0. Agwt~nobi, M.D .... MB:A 
·Secrefary 

Laboratory Scope of Accreditation Page 17 of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

Stat~ Laboratory ID: E87617 EPA Lab Code: WAOOOOl 206-767-5060 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program RCRA/CERCLA Certification 
Analyte Method Category Type Effective Date 

Bromofonn Ol.M04.2 Volatile Organics NELAP 2111/2002 

Bul)'l benzyl phthalate EPA 8270 Extractable Organics NELAP 211112002 

Butyl benzyl phthalate OLM04.2 Extractable Organics NELAP 211112002 

Cadmium EPA 6010 Metals NELAP 2111/2002 

Cadmium EPA6020 Metals NELAP 2111/2002 

Cadmium ILM04.1 Metals NELAP 211112002 

Calcium EPA6010 Metals NELAP 2111/2002 

Calcium L'rL-7202 Metals NELAP 211112002 

Carbazole EPA 8270 Extractable Organics NELAP 211 J/2002 

Carbazole OLM04.2 Extractable Organics NELAP 211112002 

Carbon disulfide EPA8260 Volatile Organics NELAP 211112002 

Carbon tetrachloride EPA 8021 Volatile Organics NELAP. 211112002. 

Carbon tetrachloride EPA 826P Volatile Organics NELAP 211112002 

Carbophenothion EPA8141 Pesticides-Herbicides-PCB's NELAP 211112002 

Chlorfenvinphos EPA8141 Pesticides-Herbicides-PCB's NELAP 211112002 

Chloride EPA9056 General Chemistry NELAP 211112002 

Chlorobenzene EPA 8021 Volatile Organics NELAP 2/1112002 

Chlorobenzene EPA 8260 Volatile Organics NELAP 211112002 

Chlorobenzilate EPA 8270 Pesticides-Herbicidc5-PCB's NELAP 211112002 

Chloroethane EPA8021 Volatile Organics NELAP 211112002 

Chloroethane EPA 8260 Volatile Organics NELAP 211112002 

Chlotofonn EPA 8021 Volatile Organics NELAP 2/11/2002 

Chlorofonn EPA 8260 Volatile Organics NELAP 2/1112002 

Cbloroprenc . EPA8260 Volatile Organics NELAP 2/1112002 

Cblorpyrifos EPA 8141 ·Pesticides-Heroicides-PCB's NELAP 2/1112002 

Chromium EPA 6010 Metals NELAP 2/1112002 

Chromium EPA6020 Metals NELAP 2/1112002 

Chromium JLM04.1 Metals NELAP 211112002 

Chromium VI EPA 7196 General Chemistry . NELAP 2/11/2002 

Chryscne EPA 8270 Extractable Organics NELAP 211112002 

Cluysene EPA8310 Extractable Organics NELAP 211112002 

Cbrysene OLM04.2 Extractable Organics NELAP 2/1112002 

cis-1,2-Dichloroethylcnc EPA 8021 Volatile Organics NELAP 2/1112002 

cis- I ,2-Dichloroethylenc EPA 8260 Volatile Organics NELAP 2/1112002 

"STATE" indicates certification for tbe analyte by tbe metbod specified. "NELAP" rurtber Print Date 8/9/2002 2:08:09 PM 
indicates certification compliant with the NELAC Standards. 
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.Jeb Bush 
G·ovemot· 

Jof:tn 0. Agwunobi; M.D:, M.B.A 
Secretary 

Laboratory Scope of Accreditation Page 18 of 26 

TillS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WI-lEN 

State Laboratory ID: E87617 

E8761-7 

Laucks Testing Laboratories, In~. · 
940 South Harney Street · 

Seattle, WA 98108 

. Program RCRA/CERCLA 

Analyte 

cis-! ,2-Dichloroelhylenc 

cis-1,3 -DichloropropC!)e 

cis-1,3-Dichloropropenc 

cis-1 ,3-Dichloropropenc 

Cobalt 

Cobalt 

Cob all 

Con~uctivity 

Copper 

Copper 

Copper 

Corrosivity (pH) 

Corrosivity (pH) 

COumaphos 

Dalapon 

Decachlorobiphenyl 

dcita-BHC 

delta-BHC 

Demcton-o 

Dial late 

Diazinon 

Dibenz(a,hj anthracene 

Dibenz(a,h) anthracene 

Dibenz(a,h) anthracene 

Dibenzofuran 

Dibenzofuran 

Dibromochloromethal\e 

Dibromocbloromelhane 

Dibromochloromelhanc 

Dibromomethane 

Dibromomelbane 

Dicamba 

Dichlorodifluorometbane 

Dicblorodifluoromclhanc 

ASSOCIATED WITH A VALID CERTIFICATE 

EPA Lab Code: WAOOOOl 

Method Category 

OLM04.2 Volatile Organics 

EPA 8021 Volatile Organics 

EPA 8260 Volatile Organics 

OLM04.2 Volatile Organics 

EPA6010 Metals 

EPA6020 Metals 

ILM04.1 Metals 

EPA 9050 General Chemistry 

EPA6010 Metals 

EPA 6020 Metals 

ILM04.1 Metals 

EPA 1110 General Chemistry 

EPA 9040 General Chemistry 

EPA 8141 Pesticides-Herbicides-PCB's 

EPA 8151 I;'esticides-Heroicides-PCB's 

LTI..-8083 Rev. 0 Pesticides-Heroicides-PCB's 

EPA 8081 Pesticides-Herbicides-PCB's 

Ol.M0-4.2 Pesticides-Heroicides-PCB's 

EPA 8141 Pesticides-Hcrbicides-PCB's 

EPA 8270 Pesticides-Hcrbicides-PCB's 

EPA 8141 Pesticides-Herbicides-PCB's 

EPA 8270 Ex tractable Org;tnics 

EPA 8310 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA8021 Volatile Organics 

EPA 8260 Volatile Organics 

OLM04.2 Volatile Organics 

EPA 8021 Volatile Organics 

EPA 8260 Volatile Organics 

EPA 8151 Pesticides-Herbicides-PCB's 

EPA 8021 Volatile Organics 

EPA 8260 · Volatile Organics 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further Print Date 
indicates certification compliant with the NELAC Standards. · 

206-767-5060 

Certification 
Type Effective Date 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP. 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002. 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2/11/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

819/2002 2:08:09 PM 
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Jeb-Bush 
Governor 

Jolin 0. Agwunobi;·M.D:, M:8.A 
Secre1ary 

Laboratory Scope of Accreditatifm Page 19 of 26 

TillS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87617 · EPA Lab Code: WAOOOOI 206-767-5060 

E87617 

Laucks Testing Laboratories, Inc. 
940 South Harney Street 

Seattle; W A 98108 

Program RCRA/CERCLA 
Certification 

Analyte Method Category Type Effective Date 

Dichloroprop (Dichlorprop) · EPA 8151 Pesticides-Herbicidcs-PCB's NELAP 2111/200;l 

Dichlorovos (DDVP, Dichlorvos) EPA 8141 Pcsticldes~Herbicidcs-PCB's NELAP 211112002 

Dieldrin EPA 8081 . Pcsticides-Hcrbicides-PCB's NELAP 211112002 

Dieldrin OLM04.2 Pesticides-Hcrbicides-PCB's . NELAP 2111/2002 

Diesel range organics (ORO) AK-102 Extractable C>r&anics NELAP 2111/2002 

Diesel range organics (ORO) EPA 8015 Extractable Organics NELAP 211112002 

Diesel range organics (ORO) NWTPH-D Extractable Organics NELAP 2111/2002 

Diethyl phthalate EPA 8270 Extractable Organics NELAP 211112002 

Diethyl phthalate OLM04.2 Extractable Organics NELAP 211112002 

Dimethoate EPA 8141 Pcsticides-Hcrbicides-PCB's NELAP 2111/2002 

Dimethoate EPA 8270 Pesticides-Herbicidcs-PCB's NELAP 2111/2002 

Dimethyl phthalate EPA 8270 Extractable Organics NELAP 211112002 

Dimethyl phthalate OLM04.2 Extractable Organics NELAP 211112002 

Di-n-butyl phthalate EPA 8270 Extractable Ocgaoics NELAP 2111/2002 

Di-n-butyl phthalate .OLM04.2 Extractable Organics NELAP 211112002 

Di-o.,octyl phthalate EPA8270 Extractable Organics NBLAP 21111200i 

Di-n-octyl p~thalate OLM04.2 Extractable Organics NELAP 2111/2002 

Dinoseb (2-sec-butyl-4 ,6-dinitropheool, DNBP) EPA8151 Pesticides-Hcrbicides-PCB's NELAP 2111/2002 

Dinoseb (2-sec-butyl-4 ,6-dinitropheool, DNBP) EPA 8270 Pcsticides-Herbicides-PCB's NELAP 2/J 112002 

Endosulfan I EPA 8081 Pcsticides-Hcrbicides-PCB's NELAP 2111/2002 

Endosulfan I OLM04.2 Pesticides-Hcrbicides-PCB's NELAP 2/11/2002 

Endosulfan II EPA 8081 Pcsticides-Hcrbicides-PCB's NELAP 2111/2002 

Endosulfan II OLM04.2 Pesticides-Hcrbicides-PCB's NELAP 211112002 

Endosulfan sulfate · EPA 8081 Pesticides-Herbicides-PCB's NELAP 2111/2002 

Endosulfan sulfate OLM04.2 Pesticides-Herbicides-PCB's NELAP 2111/2002 

Endrin EPA 8081 Pesticides-Herbicides-PCB's NELAP 211112002 

Endrin OLM0-4.2 Pesticidcs-Herbicides:PCB's NELAP 211il2002 

Endcin aldehyde EPA 8081 Pesticides-Hcrbicides-PCB's NELAP 211112002 

Endcin aldehyde OLM04.2 Pesticid~-Hcrbicides"PCB's NELAP 2111/2002 

Endrin ketone EPA 8081 Pesticides-Hcrbicides-PCB's NELAP 2/11/2002 

Endrin ketone OLM04.2 Pesticides-Herbicides-PCB's NELAP 2111/2002 

EPN EPA 8141 Pesticides-Hcrbicides-PCB's. NELAP 211112002 

Ethion EPA 8141 Pcsticides-Hcrbicides-PCB's NELAP 211112002 

Ethoprop EPA814l Pesticides-Hcrbicides-PCB's NELAP 2111/2002 

"STATE" indicates certification for the ana1yte by the method specified. "NELAP" further Print Date 819/2002 2:08:09 PM 
indk:atcs certification compliant with the NELAC Standards. 



Jeb·Bush 
Governor I~ john·o. Agwunobi .. M.O .• M.B.A, 

· Secretary 

Laboratory Scope of Accreditation Page 20 of 26 

TillS LISTING OF ACCREDITED" ANALYTES SHOULD BE USED ONLY WHEN. 

State Laboratory ID: · E87617 

E87617 

Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program RCRA/CERCLA 

AnaJyte 

Ethyl rnethaccylate 

Ethyl methanesulfonatc 

Ethylbeniene 

Elhylbcnzene 

Elhy1benzene 

Farnphur 

Famphur 

Fenslilfothion 

Fenthion 

Fluoranthene 

Fluoranthene 

Fluoranthcne 

Fluorene 

Fluorene 

fluorene 

Fluoride 

gamma-BHC (Lindane, 
gamma-Hexachlorocyclohe)lane) 

ga1JU11a-BHC (Lindane, 
gam.rna-Hexachlorocyclobexane) 

ga1JU11a-Chlordane 

Gasoline range organics (GRO) 

Gasolin~ range organics (GRO) 

Gasoline range organics (G.RO) 

Heptachlor 

Heptachlor 

Heptachlor epoxide 

Heptachlor epoxide 

Hexachlorobcnzene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexacblorobutadiene 

Hexachlorocyclopentadiene 

. Hexachlorocyclopentadiene 

Hexachloroethane 

ASSOCIATED WITH A VALID CERTIFICATE 

Method 

EPA 8260 

EPA 8270 

EPA 8021 

. EpA 8260 

OLM04.2 

EPA8141 

EPA 8270 

EPA8141 

EPA 8141 

EPA 8270 

EPA 8310 

OLM04.2 

EPA 8270 

EPA 8310 

OLM04.2 

EPA 9056 

EPA 8081 

OL¥04.2 

EPA 8081 

AK-101 

EPA 8015 

NWTPH-G 

EPA 8081 

OLM04.2 

EPA 8081 

OLM04.2 

·EPA 8270 

OLM04.2 

EPA 8260 

EPA 8270 

OLM04.2 

EPA 8270 

OLM04.2 

EPA 8270 

EPA Lab Code: WAOOOOl 

Category 

Volatile Organics 

Extractable Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics . 
Pesticides~Herbicides·PCB's 

Pesticides-Herbicides·PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides·PCB's 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

General Chemistry 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's . 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicidcs-PCB's 

Extractable Organics 

Extractable Organics 

Volatile Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

206-767-5060 

Certification-
Type Effeclive Date 

NELAP 2/1112002. 

NELAP 2/1112002. 

. NELAP 2/1112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 2/1112002 

NEt.AP 2/1112002 

NELAP 211112002 

NELAP 2/ll/2002 

NELAP 2/1112002 

NELAP 2/11/2002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/1112002 

-NELAP 211112002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2111/2002 

NELAP ill 112002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further Print Date 8/912002 2:08:09 PM . 

indicates certification compliant with the NELAC Standards. 
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·Jeb Bush· 
·Governor· 

John. o. Agwunobi,.M.D., M.BA. 
Secre1arr 

Laboratory Scope of Accreditation Page 21 of 26 

THIS LISTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87617 EPA Lab Code: WAOOOOl 206-767-5060 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program RCRA/CERCLA Certification 
Analyte Met bod Category Type Effective Date 

Hexachloroethane OLM04.2 Extractable Orpnics NELAP 211112002 

Hexachloropropene EPA 8270 Extractable Organics NELAP 211112002 

lgnitability EPA 1010 General Chemistry NELAP 2111/2002 

lndeno{ 1,2,3 -cd)pyrene EPA 8270 Extlactable Organics NELAP 211112002 

lndcno{ 1,2,3-cd)pyrerie EPA 8310 Extractable Organics NELAP 211112002 

lndeno{ 1,2,3-cd)pyrcnc OLM04.2 Extractable Organics NELAP 211112002 

lodomethane (Methyl iodide) EPA 8260 Volatile Organics NELAP 211112002 

Iron EPA6010 Metals NELAP 211112002 

Iron LTL-7202 Metals NELAP 211112002 

Isobutyl alcohol (2-Methyl-1-propanol) EPA 8015 Volatile Organics NELAP 211112002 

lsodrin EPA 8270 Pesticides-Herbicides-PCB's NELAP 211112002 

Isophorone EPA 8270 Extractable Organics NELAP 211112002 

Jsophorone OLM04.2 Extractable Organics NELAP 2111/2002 

lsopropylbcnzene EPA 8260 Volatile Organics NELAP 211112002 

lsosafrole EPA 8270 Extractable Organics NELAP 2/1112002 

Keponc EPA 8270 Pesticides-Hcrbicides-PCB's NELAP 2/J 112002 

Lead. EPA 6010 Metals NELAP. 211112002 

Lead EPA 6020 Metals NELAP 211112002 

Lead ILM04.1 Metals NELAP 211112002 

Leptophos EPA 8141 Pesticides-Herbicides-PCB's NELAP 211112002 

Magnesium EPA60JO Metals NELAP 211112002 

Magnesium LTL-7202 Metals NELAP 211112002 

Malathion EPA 8141 Pesticides-Herbicides-PCB's NELAP 211112002 

Manganese EPA6010 Metals NELAP 211112002 

Manganese EPA6020 Metals NELAP 211112002 

Manganese ILM04.1 Metals NELAP 211112002 

MCPA EPA8151 Pesticides-Hcrbicides-PCB's NELAP 211112002 

MCPP EPA8151 Pesticides-Herbicides-PCB's NELAP 211112002 

Mercury EPA6010 Metals NELAP 211112002 

Mercury EPA 7470 MetalS NELAP 211112002 

Mercury EPA 7471 Metals NELAP 211112002 

Mercury ILM04.1 Metals NELAP 211112002 

Ylerphos EPA 8141 Pesticides-Hcrbicides-PCB's NELAP 211112002 

M ethacry lonitrile EPA 8260 Volatile Organics NELAP 211112002 

"STATE" Indicates certification for the analyte by the method specified. "NELAP" further Print Date · 8/9/2002 2:08:09 PM 
indicates certification compliant with the NELAC Standards. 



Jeb Bush 
Governor I~ John 0. Agwt:mobi, M.D .• M,BA 

. Secretary_ 

Laboratory Scope of Accreditation Page 22 of 26 

TillS LISTING OF ACCREDITED ANALYTES·SHOULD BE USED ONLY WHEN 

State Laboratory Ii>: E87617 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program RCRA/CERCLA 

Analyte 

MetJ:I;Ipyrilene 

Methoxychlor 

Methoxychlor 

Methyl bromide {Bromomethane) 

Methyl bromide (Bromomethane) 

Methyl bromide (Bromomethane) 

Methyl chloride (Chloromethane) 

Methyl chloride (Chloromethane) 

Methyl methacrylate 

Methyl. methanesulfonate 

Methyl parathion (Parathion, methyl) 

Methyl parathion (Parathion, methyl) 

Methylene chloride 

Methylene chloride 

Methylene chloride 

Mevinphos. 

Molybdenum 

Nalcd 

Naphthalene 

Naphthalene 

Naphthalene 

Naphthalene 

n-Butylbenzeoe 

Nickel 

Nickel 

Nickel 

Nitrate 

Nitrite 

Nitrobenzene 

Nitrobenzene 

Nitrobenzene 

Nitroglycerin 

N itroquinoline-1 -oxide 

, n-Nitrosodicthylaminc 

ASSOCIATED WITH A VALID CERTIFICATE 

EPA Lab Code: WAOOOOl 

Method Categorr 

EPA 8270 Extractable Organics 

EPA 8081 Pesticides-Hcroicides-PCB's 

OLM04.2 Pcsticides-Herbicides-PCB's 

EPA 8021 Voiatile Organics 

EPA 8260 Voiatile Organics 

OLM04.2 Volatile Organics 

EPA 8021 Volatile Organics 

EPA 8260 Volatile Organics 

EPA 8260 Volatile Organics 

EPA 8270 ExLractable.Organics 

EPA 8141 Pesticides-Herbicides-PCB's 

EPA 8270 Pesticides-Hcroicides-PCB's 

EPA 8021 Volatile Organics 

EPA 8260 Volatile Organics 

OLM04.2 Volatile Organics 

EPA 8141 Pesticides-Herbicides-PCB's 

~A6Q10 Metals 

EPA 8141 Pesticides-Herbicides-PCB's. 

EPA 8260 Volati1e·Organics 

EPA 8270 Extractable Organics 

EPA 8310 Extractable Organics 

OI..M04.2 Extractable Organics 

EPA8260 Volatile Organics 

EPA 6010 Metals 

EPA 6020 Metals 

ILM04.1 Metals 

EPA 9056 General Chemistry 

EPA 9056 General Chemistry 

EPA 8270 Extractable Organics 

EPA 8330 Extractable Organics 

OI..M04.2 Extractable Organics 

LTL-8330Rev. 10 Extractable Organics 

EPA 8270 Ex tractable Organics 

EPA 8270 Ex tractable Organics 

"STATE" indicates certification for the aualytc by the method sperified. "NELAP"- further Print Date 
indicates certification compliant with the NELAC Standards. 

206~ 767-506Q 

Certification 
Type Effective Date 

NELAP 21lll2002 

NELAP 21lll2002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 21lJI2002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211 Ifl002 

NELAP 211112002 

NELAP 211112002 

NELAP 21JI/2002 

NELAP 211112002 

NELAP . 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 21lll2002 

NELAP 211 J/2002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 21II/2002 

Nl!LAP 21JI/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 211112002 

819/2002 2:08:09 PM 



Jeb Bush 
Governor-

John 0. Agwunobi;M.O:,.M.B.A. 
.. Secretary 

Laboratory Scope of Accreditation Page 23 of 26 

THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 

State Laboratory ID: E87617 

ES7617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program RCRA/CERCLA 

Analyte 

n-NitrosodirnetbylaminC: 

n-Nitroso-di-n-butylamine 

n-Nitrosodi-n-jlropylamine 

n-Nitrosodi-n-propylamine 

n-Nitrosodiphenylamine 

n-Nitrosodiphenylamine 

n-Nitrosomet~yletbylamine 

n-Nitrosomorpholine 

n-Nitrosopiperidine 

n-Nitrosopyrrolidinc 

n-Propylbenzcne 

o,o,o· Triethyl phosphorothioate 

Octahydro- I ,3,5, 7-tetranitro-1,3.5, 7-tetra2ocine 
(HMX) 

Orthophosphate as P 

a-Toluidine 

Parathion; ethyl 

Parathion, ethyl 

p-Dioxane 

Pentachlorobenzene 

Pctitachloronitrobenzene 

Pentachlorophenol 

Pentachlorophenol 

Pentachlorophenol 

Pentaerytluitoltetranitrate 

pH 

pH 

Phenacetin 

Phenanthrene 

Phenanthrene 

Phenanthrene 

Phenol 

Phenol 

Phorate 

Phorate 

ASSOCIATED WITH A VALID CERTIFICATE 

EPA Lab Code: WAOOOOl 

Method Category 

EPA8270 Extractable Organics 

EPA 8270 Extractable Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA·8270. Extractable Organics 

EPA 8270 Extractable Organics 

EPA 8270 Extractable Organics 

EPA8270 Extractable Organics 

EPA 8260 Volatile Organics 

EPA 8270 Pesticides-Heroicides-PCB's 

EPA 8330 Extractable organics 

EPA9056 General Chemistry 

EPA 8270 Extractable o,ganics 

EPA 8141 Pesticides-Hcrbicides-PCB's 

EPA 8270 Pesticides-Herbicides-PCB's 

EPA 8015 Volatile Organics 

'EPA8270 Extractable Organics 

EPA8270 Extractable Organics. 

EPA 8151 Pesticides-Herbicides-PCB's 

EPA8270 Extractable Organics 

OLM04.2 Extractable Organics 

LTL-8330 Rev. 10 Extraetable Organics 

EPA 9040 General Chemistry 

EPA 9045 General Chemistry 

EPA 8270 Extractable Organics 

EPA 8270 Extractable Organics 

EPA 8310 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8270 Ex tractable Organics 

OLM04.2 Extractable Organics 

EPA 8141 Pesticides-Hcrbicides-PCB's 

EPA 8270 Pesticides-Hcrbicides-PCB's 

206-767-5060 

Certification 
Type Effective Date 

NELAP 2/1112002 

NELAP 2/llfl002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/llfl002 

NELAP 2/llfl002 

NELAP 2/llfl002 

NELAP 211 1fl002 

NELAP 2111/2002 

NELAP 211112002 

NELAP 21l1fl002 

NELAP 211 lfl002 

NELAP 2111/2002 

NELAP 2/llfl002 

NELAP 211112002 

NELAP Vll/2002 

NELAP 21llfl002 

NELAP 21llfl002 

NELAP 211112002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 211Ifl002 

NELAP 2/Jifl002 

NELAP 21llfl002 

NELAP 21llfl002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 21llfl002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP. 211112002 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further Print Date 8/9/2002 2:08:09 PM 
indicates certification compliant with the NELAC Standards. 
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Jeb Bush 
Govemor I~ John o.·Agwunobi, M.D., M.B:A· 

· · Secret~ry 

Laboratory Scope of Accreditation Page 24 of 26 

TIDS LISTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY \VHEN 

State Laboratory ID: E87617 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program RCRA/CERCLA 

Analyte 

Phosmct (lmidan) 

Picloram 

Picramic acid 

Picric acid 

p-Isopropyltoluene 

Potassium 

Potassium 

Prooamide (Kerb) 

Propionitrile (Ethyl cyanide) 

Pyrene 

Pyrene 

Pyrene 

Pyridine 

Pyridine 

RDX (hexahydro-1,3 ,S-trinitro-1,3 ,S·triazine) 

Reactive cyanide 

Reactive sulfide 

Ronnel 

Safrole 

sec-Butylbenzene· 

Selenium 

Selenium 

Selenium 

Silicon 

Silver 

Silver 

Silver 

Silvex (2,4,S-TP) 

Stirofos 

Styrene 

Styrene 

Sulfate 

Sulf.ide 

Sulfotepp 

ASSOCIATED WITH A VALID CERTIFICATE 

EPA Lab Code: WAOOOOl 

Method Category 

EPA 8141 Pesticides-Hc:rbicides-PCB's 

EPA 8151 Pesticides-Hc:rbicides-PCB's 

LTI..-8303 Rev. 4 Extractable Organics 

LTI..-8303 Rev. 4 Extractable Organics 

EPA8260 Volatile Organics 

EPA6010 Metals 

LTI..-7202 Metals 

EPA 8270 Extractable Organics 

EPA 8015 Volatile Organics 

EPA 8270 Extractable Organics 

EPA 8310 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8270 Extractable Organics 

OLM04.2 Extractable Organics 

EPA 8330 Extractable Organics 

Sec. 7.3 SW-846 General Chemislly 

Sec. 7.3 SW-846 . General Cbemisiry 

EPA814l Pesticides-Herbicides-PCB's 

EPA 8270 Extractable Organics 

EPA8260 Volatile Organies 

EPA 6oJo Metals 

ILM04.1 Metals 

LTI..-7202 Metals 

EPA6010 Metals 

EPA6010 Metals 

EPA6020 Metals 

ILM04.1 Metals 

EPA 8151 Pesticides"-Herbicides-PCB's 

EPA 8141 Pesticides-Herbicides-PCB's 

EPA 8260 Volatile Organics 

OLM04.2 Volatile Organics 

EPA 9056 General Cbemislly 

EPA 9030/9034 General ChemiSll)' 

EPA8141 Pesticidcs-Herbicides-PCB's 

206-767-5060 

Certification 
Type Effecdve Date 

NELAP 2/11/2002 

NELAP 2/J 1/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

·NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP 2/11/2002 

NELAP. 2/11/2002 

NELAP 2/11/2002 

NELAP 211112002 

NELAP 2/11/2002 

NELAP 2/1112002 

NELAP 2/11/2002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/11/2002 

NELAP 211112002. 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/11/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2/11/2002 

NELAP 211112002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

NELAP 2111/2002 

"STATE" indicates certification for the analytc by the method specified. "NELAP'' further Print Date 8/9/2002 2:08:09 PM 
indicates certification compliant with the NELAC Standards. 



Jeb:Bush 
Governor_ 

John 0: Agwonobi, M.O.,_M.B:A 
· · Secretary: 

Laboratory Scope of Accreditation Page 25 of 26 

TillS LISTlNG OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH A VALID CERTIFICATE 

State Laboratory ID: E87617 EPA Lab Code: WAOOOOl 20.6-767-5060 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street 

SeattJe, WA 98108 

Program RCRAJCERCLA 
Certification 

Analyte Method Category. Type Effective Date 

Sulfotepp EPA 8270 Pesticides-Herbicides-PCB's NELAP 211112002 

Syntheeic Precipitation Leaching Procedure EPA 1312 General Chemistry NELAP 211112002 

Terbufos · EPA 8141 Pesticides-Herbicides-PCB's NELAP 211112002 

tert-Butylbenzene EPA 8260 Volatile Organics NELAP 211112002 

Tetrachloroethylene (Percbloroethy1ene) EPA 8021 Volatile Organics NELAP 211112002 

Tetrachloroethylene (Perchloroctbylene) EPA 8260 Volatile Organics NELAP 211112002 

Teerachloroethylene (Perchloroethylene) OLM04.2 Volatile Organics NELAP 211112002 

Tctryl (methyl-2,4,6-lrinitropbenylnitramine) EPA 8330 Ex tractable Organics NELAP 211112002 

Thallium EPA 6010 Metals NELAP 2/1112002 

Thallium EPA 6020 Metals NELAP 211112002 

Thallium ILM04.1 Metals NELAP 2/1112002 

Thionazin (Zinophos) EPA 8270 Pesticides-Herbicides-PCB's NELAP 2/1112002 

Tin EPA6010 Metals NELAP 211112002 

Tin LTL-7202 Metals NELAP 211112002 

Tokuthion (Prothiophos) EPA 8141 Pesticides-Herbicides-PCB's NELAP 211112002 

Toluene EPA 8021 Volatile Organics NELAP 211112002 

Toluene EPA 8260 Volatile Organics NELAP 2/JI/2002 

Toluene OLM04.2 Volatile Organics NELAP 2111/2002 

Total cyanide EPA 9012 General Chemistry NELAP 2/1112002 

Total cyanide 1LM04.1 General Chemistty NELAP 211J/2002 

Total nitratecnitritc EPA 9056 General Chemistty NELAP 211112002 

Total orgll1l.ic carbon EPA 9060 General Cbemistty NEI.AP 2/11/2002 

Total organic halides (TOX) :, EPA 9020 General Chemistty NELAP 2/11/2002 

Total Petroleum Hydrocarbons (TPH) AK-103 Extractable Organics NELAP 2/11/2002 

Total phenolics EPA 9066 General Chemistry NELAP 2/11/2002 

Toxaphene (Chlorinated camphene) EPA 8081 Pesticid_es-Herbicides-PCB's STATE 211 J/2002 

Toxicity Characteristic Leaching Procedure EPA 1311 General Chemistty NELAP 2/11/2002 

trans- I ,2-Dichloroethylene EPA 8021 Volatile Organics NELAP 2/11/2002 

trans- J ,2-Dichloroethylene EPA 8260 Volatile Organics NELAP 2/11/2002 

trans- I ,2-Dichlorotthylene OLM04.2 Volatile Organics NELAP 211112002 

trans-1,3-Djcbloiopropylene EPA 8021 Volatile Organics NELAP 2/11/2002 

trans- I ,3-Dichloropropylene EPA 8260 Volatile Organics NEI.AP 2/11/2002 

ms-1 ,3-Dichloropropylene OLM04.2 Volatile Organics NELAP 2/11/2002 

.rans-1,4-Dichloro-2-butene EPA 8260 Volatile Organics NELAP 2111/2002 

"STATE" indicates certification for the aaa1yte by the method specified. "NELAP" further Print Date 8/912002 2:08:09. PM 
indicates certification compliant with the NELAC Standards. 



. Jet:i Bush 
Governor· 1~. John o .. Agwunobi; M;o .. ·M~ s:A. . 

Secretary 

Laboratory Scope of Accreditation Page 26 of 26 

TillS USTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY WREN 

State Laboratory ID: E87617 

E87617 
Laucks Testing Laboratories, Inc. 
940 South Harney Street 
Seattle, WA 98108 

Program RCRA/CERCLA 

Analyte 

Tricblo~hc:ne (Trichloroethylene) 

Trichloroetbene (Trichloroethylene) 

Tricbloroethene (Trichloroethylene) 

Trichlorofluoromethane 

Trichlorofluoromethane 

Trichloronate 

Vanadium 

Van<!dium 

Vanadium 

Vinyl acetate 

Vinyl chloride 

Vinyl chloride 

Vinyl chloride 

Xylene (total) 

Xylene (total) 

Xylene (total) 

ASSOCIATED WITII A VALID CERTIFICATE 

Method 

EPA 8021. 

EPA8260 

OLM04.2 

EPA 8021 

EPA 8260 

EPA8141 

EPA6010 

ILM.04.1 

LlL-7202 

EPA 8260 

EPA 8021 

EPA 8260. 

OLM04.2 

EPA 8021 

EPA8260 

OLM.04.2· 

EPA Lab Code: WAOOOOl 

Category 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Pestiddes-Herbicides-PCB's 

Metals 

Metals 

Metals 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

206-767-5060 

Certification 
Type Effective Date 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 2/1112002 

NELAP 211112002 

NELAP 2/11/2002 

NELAP 2/1112002 

NELAP :211112002 

NELAP 211112002 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further Print Date 8/9/2002 2:08:09 PM 
indicates certification compliant with the NELAC Standards, 
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TRANS I\ ~L OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SA .ES,OR DATE TRANSMITIAL NO. . .. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 03/13/2003 02111·1 
(Read instructions on the reverse sloe prior to initiating this form) 

SECTION I • REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be Initiated by the contractor) 
TO: Cannon AFB Resident Office FROM: Foster Wheeler Environmental C CONTRACT NO. CHECK ONE: 

US Army Corps of Engineers (X] THIS IS A NEW TRANSMITTAL 
201 N. Perimeter Rd. 6605 Uptown Blvd, NE Suite 220 DACW45-94·D·0003 0035 0 THIS IS A RESUBMITIAL OF 
Cannon AFB NM 88103 Albuquerque, NM 87110 TRANSMITIAL 

SPECIFICATION SEC. NO. (Cover only one section with each PROJECT TITLE AND LOCATION CHECK ONE: THIS TRANSMITTAL IS 
transmittal) 02111 SWMU 101 ·Sewage Lagoons Cannon AFB FOR 0FIO (XIGOV'T. APPROVAL 

ITEM DESCRIPTION OF ITEM SUBMITTED MFG OR CONTR. NO. CONTRACT ~EFERENCE FOR VARIATION FOR 
NO. (Type size. model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 

DRAWING OR COPIES USE CODE Instruction USE 
BROCHURE NO. SPEC. DRAWING No.6) CODE 

(See Instruction no. 8) PARA. NO. SHEET NO. 
a. b. c. d. e. f. g. h. I. 

1 Excavation and Handling Plan TEST REPORTS 4 B E 

REMARKS I certify that the above submitted Items have been reviewed 
B Code is a result of clarification of stockpile locations. In detail and are correct and In the strict conformance with the 
It would be greatly appreciated if this submittal could be expedited to facilitated subcontractor start-up. contract drawings and specifications except as otherwise 

stated. 
._, 

'::\: ~ ~ ... ~1 ~ ~ <:::: 3~t3~o3 
NA "--- A"N'i)';GNATURE OF CONTRACTOR 

SECTION II • APPROVAL ACTION 
ENCLOSURES RETURNED (List by item No.) NAME, TITLE AND SiGNATURE OF ZG AUTHORITY DATE 

~(A ~*- 3-r$ -c/~ 
--

ENG FORM ll""-5-R, MAR 95 (ER 415-1-10) EDITION ('\k SEP 93 IS OBSOLETE. SHEET 1 OF 1 (Proponent: CEMP·CE) 



·. t'1RR 14 2003 13:00 FR FOSTER l•JHEELER El'l'-1 303 ~8~3 371.3 TO '314022217.'348 P, f'!.3.--11 

SUBMITTAL. REVIEW VERiFiCA rtON SHEET 

Date: Marctl13, 2003 $ubmitt01i No.; O.l111-1 

Foster WheetQf Environmental Corporation Stamp 

1
! SlrVMU UJ1 Se~r.rge LagQOns Cbs<m::, Cannon AFB, NM .~....;.-----~~~ 

Certified tor -.pp~>t.U a$ indtcaled lle!O\t~t: · 
{:----------------- --------~·---__, 

\.~A.-.. Ap!)rovcd .as subl"nitied. 

1

l 
~ P..pproved ex.cept M noted Ol"f t"ie d<ewing& e~ndior elt:!:'"'...hed ~eet,. I 

/ n is hereby certified that the (eq..;lpri'lent} (material) shown and mar'r;ed in thi.'\ .';luhmittal is that pro~sed 
1 

\ to be lnco~ratM. into Contract Number DA.C\f'.J45-94-D-0003. QQ\i\IQty Order No, 3-S, Work Authorization t 

{
' Directive 1 is in complian.:;e with the iNP.triild dn;cwings a:fld specUications, can be inslai!Mi it•, !he ! 
i a\l{.t(.:ated spaefls, aoo is Su'omitleO 'ior Government approva\. l 
t Rellieweol\'..eriifterl By: '"'±:'--~~ <" l_· 

l-~-~-~~-~~~---------------Ka_ . .'_th_.:y=--O_m_e_lln __ ik_, '39 Program M&n~ger 1 

l 
i Oesclipt!Qn of items reviewed; SQ-(Jt), Tesc t(epott:;-Excavatitll'\ ~t1d H<Jn~t•'ng nan 

\ 

u.s. Army Corps of Engineers St=mp 
1'-u-.s-.-. -k-~m-.y--~-r.-g.-;n_e_e_r_D_i_~-tti-.c-t-. -A-ib_u_q_u_e_r_q~u~--Corps of Engineers 

I Gert!fu<:-d for !!!pproval ~ 1!1-dicated below: 
I -

Aoomved except a<i ~ Ol'l ll"~ d;~wings af\Qi~;H Q\t~~herl sh"'~t{£.}. Res.ubmiss\~n not 

reQuired. 

Ree&ipt acmowledged. 

Other: spedty _ 

)\ems appt(i-ied as to genera\ \ayoi.ll un\y. t>1memiions and quan\'1\',es ch~~:;~~o. Approva' does 

not re!feve contractor o-f responsibiltlie.s for errors 1hat may e:.:ist. as contractor shall be 

\ re.spon5-ib!e for diiT~ensiorl-5- ?.!id design of adequate correction-s. D~tai!5 and satisfactory 

( corn;trUGtiOn of v.urk. 

~ SognaM"'--~-~------ Dale. 

- P.£. 
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Mar' 12 03 03:1Gp CAFB NM Field OFFice 505-439-0979 

EXCAVATION AND HANDLING PLAN OF CONTAMINATED MATERIALS 
CLOSURE OF SEWAGE LAGOONS, SWMU 101 

MAR 12 2003 15:15 

CANNON AIR FORCE BASE 
CLOVIS, NEW MEXICO 

(Revision 1) 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 
SUBCONTRACT NO. 045962 

Submitted to: 

Foster Wheeler Environmental Corporation 
6605 Uptown Boulevard N.E. 

Suite 220 
Albuquerque, New Mexico 87110 

Submitted by: 

Arrowhead Contracting, Inc. 
12920 Metcalf Avenue, Suite 150 

Overland Park, Kansas 66213 

MARCH 11; 2003 

505 439 0979 PAGE.04 

p.4 \ 

, 
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·-
Mar 12 03 03: 16p LA~B NM Field GrTic~ 505-439-0U?H 

_.---

This plan describes the equipment Md procedures _propose-d by Anowhead Cont..racting, 

lru;. for t.lu: excavation lilld ~dling of contaminated materialloet;ted in both the north 

and south lagoons. ~-rrowhcad Contracting, L'lC. reserves the right to adjust the listed 

equipment and ~tteribed procedures in this pl<Ut if sit.:: c<mditians c;h;;:.-.gc a:r a. mo,:c 

n:asomMe field te5ted m~ is ~ruved \'\y F~hter Wht::el.el: En.viz:oru---omtaL 

The subo~e in thE south lagoon 'Will be Prq>~'li ptio~ l.<) r-lto.<;.ement ~f stud\', e. from the 

north la.goon. This will "beacoomplisheii by loosening the .soil to a depth of24·inches 

and a.li.Q~ed tn dry fur a rr..inlrnum of 48 huun. '!be :roil will be loosened using a 4WD 

tmotor pulling a V-ri,P.Per s.ttacbrnei""lt w.ith 30-inch rippers_ After t.~e s()il has sufficiently 

dried the subgra.dc will be compacted using a CAT S 15F. Compaction efforts will Ieilec.t 

the requirements for corupaction in pat-agr-"-Pb 3.2 of spec section 02111 in the Final 

WotkPlan. 

Sludge bvrn the.narth lagoon will be excavated in 12 inch increments and 12 inches 

below the bottom of the sludge. The a..i.ticipnte-d depth of the sludge~ a total of24 

:inches_ Soil will be ioo~d using a 4 WD tractoz: punins an off-set disc to a depth of ll 

inc~. Once the layer has been loosened and allowed to d:y, the material will be stock 

piled with the use of a CAT D6R LGP dozer. From the stock piie: a. KOiitatsu 400 . 

excavator willloo.d u...-rticuiating oii-rowi duu'rps f01 \I~s.pc:.rtation e! ronttm'.\nate.d 

material oo the sou& lagoon. Tire same prooesa wiH he used for t,l)e .next .anticipated two 

layer:,. p. \....L_ :s·H:~ r::.-~ ~ \ ~ ;,....;;. ~ '-"'- ~~ 1 ~ ._.,_) ~""""'~ ~ ~soc~ 

i:~t-->~A;?-tt.iiS., J::;c; 3-1~ ·o.3 
Placement and Compa~tion of Sludge; 

As sludge fit'the north lagoon ia being dumped in t."ie south lagoon from the articulating 

off-road dumps. a CAT D6R LOP dozer will be used to p\aee the sludge as pi"4 drn:wmg 

sl'..eet C-6 of the Fi.'la! Work Pian. The sludge wiU pl~ ia 12 inch lifu ami wmptu~ted 

using a CAT 81 Sr com~Dr. Th1; wm~tiun efihrt& vnU reflect the requirerr..ent for 

compaction as req>..thed in ~gr.ipn 3 .5.2 of .spec section 02111 of L~c Fir...ai Work Plan. 

Safety Issu!':S: . )v 
In the e-.,rcnt that a piece of equiprnent is re.ndered :;trandedf?_:~e excavation. Arrowhead 

will uoo a tow cable or cables as required. The cables will in5pc::cted prior ro each use o~Uld 

will b:; ~ted for the proper capaci\Y depenDing on tbe piece t)f equi-pm.ent. 

p.5 

\ 

) 



I' 

TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SA~PLES, OR DATE TRANSMITTAL NO. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 0312812003 021'1f'1;;2: 

(Reed Instructions on the i-ellerae aide prior to Initiating this form) 

SECTION I - REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This aectlon wtll be Initiated by the contractor) 

TO: Cannon AFB R•ldent Office FROM: Foater Wheeler Environmental C CONTRACT NO. CHECK ONE: 

US Army COIPI of Engin_.. ' [iJ THIS IS A NEW TRANSMITTAL 

201 N. Perimeter Rd. 8805 Uptown Blvd, NE ~A~o 3 1 ZOC3 DACW4e-94-D-Q003. Q.O~!I- 0 THIS IS A RESUBMITT AL OF 

Cannon AFB NM 88103 Albuquerque, NM 8711 TRANSMITTAL 

SPECIFICATION SEC. NO. (Cover only one section with each PROJECT TITLE AND LOCATION CHEC&ffNE: Ero TRANSMITTAL IS 

tlll'lsmlttal) 02111 SWMU 101 - Sewage Lagoons Cannon AFB FOR lxJ FlO GOV'T. APPROVAL 

ITEM DESCRIPTION OF ITEM SUBMITTED MFO OR CONTR. NO. CONTRACT REFERI!NCE FOR VARIATION !I NO. (Type alze, model number/etc,) C:I,w.CURVE OF DOCUMENT CONTRACTOR 
lnt=on D NOOR COPIES USE CODE 

BROCHURE NO. SPEC. DRAWING No.8) CODI! 
(SH lnttruetlon no. B) PAAA.NO. IHI!!TNO. 

L b. c. d. •• f. g. h. I. 

2 Topo Survey SHOP DRAWINGS 3 1.3 A N P_1 
; 

REMARKS 
I certify tMt the lbovt IU !ted lttma hive been l'l'tklwld 

In detail and arw correct an n thalbtct confonn~nce with tlla 

contract drewlnga and 1 lfiUtiOnt exetpt • otlltrwlll 
ttlted • 

... ----
r,/_ --~ -

"RI! /liJ SIGNATUR! ~ .... ,,._~ 

SECTION II ·APPROVAL ACTION I 
ENCLOSURES RETURNED (List by Item No.) NAME, TITLE AND SIGNATURE OF ZR\lY i DATE 

~c ~,~ 11/:-~<.'13 

ENG FORM 4021-R, MAR 01 (ER 415-1-10) EDITION OF SEP 0318 OBSOLETE. SHEET 1 OF 1 (~CEMP.cl!) 

u,..-,(M:,,. .· ........ -. 



SUBMITTAL REVIEW VERIFICATION SHEET 

Date: March 28, 2003 Submittal No.: 02111 1.3 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons Closure, cannon AFB, NM 

Certified for approval as indicated below: 

A- Approved as Slbnitted 

B - Approved except as noted on the drawings andlor attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submittal is that proposed 

to be incorporated into Contract Nunber DACW~94-D-0003, Delivery Order No. 35, Work Authorization 

Directive 1 Is In compliance with the contract drawings and specifications, can be lnstaled In the 

allocated spaces, and is submitted for Govemnent approval. 

Reviewed/Certified By: 

Description of items reviewed: SD-02- Topographic Survey- Pre Exca 

U.S. Anny Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

A-

B-

c.:. 

0-

E-

:f?_ 

Approved as submitted. 

Approved except as noted on the drawings andlor attached sheet(s). Resubmission not 
required. 

Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

Will be returned by separate carrespondence. 

Disapproved; see comments on attached sheet. 

Receipt acknowledged. G- Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve oontractor of responsiblities for errors that may exist, as contractor shaH be 

responsible for dimensions and design of adequate corrections. Details and salisfactory 

con~~ /) 

Signature: 7~/>- .f;:£ iB---- Date: I- fl[Jy-~ 
Reviewer's Signature: 



~ -
Tt._ _.8MITTAL OP SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL\. ~PLE$, OR DATE TRANSMITTAL NO. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 0312812003 02111·2 

_{_Read Instructions on the reverse aide prlor·to Initiating thle form) 

SECTION I • REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (Thle section wtll be lnltlllecl by the oontraotcr) 

TO: ·Cannon AFB Reeldent Otrlce FROM: Fotter Wheeler Environmental C CONTRACT NO. CHECK ONE: 
US Army Corpe cf Englneere " ~THIS IS A NEW TRANSMITTAL 

201 N. Perimeter Rd. eeosuptownBIYd,NE ~~~A~o31 200~ DACW45-94·0-Q003. ~~~~- THIS IS A RESUBMITT AL OF 

Cannon AFB. NM 88103 Albuquerque, NM 8711 TRANSMITTAL 

SPECIFICATION SEC. NO. (Cover only one eectlon with each . PROJECT TITLE AND LOCATION CHECMFNE: _EI8 TRANSMnTAL 18 
transmittal 02111 SWMU 101 • Sewaae Llaoone Canncn AFB !lOR FlO GO\I'l'. APPROVAL 

ITEM DIICJIIIPTION OF ITIM IUBMITT!D MFO 0111 CONTit NO. CONTRACTRIFERINC! FOR VARIATION FOR 
NO. (Type alze, model number/Ito.) ~RV! OF DOCUMENT CONTRACTOR hl=on Cl 

D OOR COPIII UIICODI U8l 
IROCHURI NO, ,.mo. ''='=z. No.8) COD! 

(See lnetructlon no. 8) 
L b. o. d. •• '· g. h. '· 

2 Topo Survey SHOP DRAWINGS 3 1.3 A N ~ 

REMARKS I OlltlfV thll the lboVI IU lied ltlml hlvl been reviewed 
In detail and a,. aonwt an ra theltlklt conrormanoe with tile 
contract di'IWinp and e llfullonl except ee otllerwln 

.Sd ) ,----:::: 
'.1- --. --

-.ljl(o IIONATUft! ~~ 

SECTION II· APPROVAL ACTION I 
., 

!NCLOSURI!!S RETURNED (Liet by Item No.) 
-dNATU:OP~~ & 

DATE 

N:..~d-3 
. 

ENG FORM 4021-R, MAR H (!~ 415-1-10) EDITION OF SEP t3 18 OBSOLETE. SHEET 1 OF 1 ~CIMP.c:t!) 

'· 

') 
, ............. , .. '••'' ' '· '-•1~··••<1 ',I, ' 

) ). 



' 
SUBIInTAL REVIEW VERIFICATION SHEET 

Date: March 28, 2003 Submittal No.: 021111.3 

SWMU 101 Sewage Lagoons Cloue. Camon AFB. NM 
Certiled for apfiroval as indic8led below: 

A- Approved as aDnlled 
8- Approved except as ncted m 1he drawings andlor allached sheets. 
It is hereby certified that the (ecppment) (malerial} shown and marked in this submittal is that proposed 
to be incolporated into Conlract tobnber OACW45-94-I).()Q(, Oelively Order No. 35. Wort Authollizsfiun 
Directive 1 Is In complance with the contract drawings and specificalons. can be Installed In the --·-.. -.,-~ 
ReviewediCertitied By. .---

James • ._,CQM t': '":> 

Descriplion m items reviewed: SD-02- TqJOQJaPtjc &m~ey-~ 
. 

Conlaminaled Sc;il 

U.S. Anny Corps of Engineers Stamp 
U.S. Amry BVneer l:lslrict. Albuquerque Corps of EnsjneMS 
Certified for approval as ildcaled below: 

A- Approved as submtied. 

8-

c~ 

D-

E-

l9 
Note: 

Approved except as noted m 1he drawings aid/or allached sheet(s). Resubmission not 
reqlftd. 

Approwed except as ncted m lie drawings andfor allached sheet(s). Resubmission required. 

Wll be returned by sepalale conespolldeiiCe.. 

Disapproved; see comments m allached sheet 

Reoeipt~G- Other: Specify. 

hans approved as to generallayolj only. Dimensions and quanlilies checked. Approval does 

not relieve COI1'IractO" of respom;iblities for enors 1hat may exist. as 001dractol l$hall be 
respoiiSible- dimensioiiS and design of adequate corrections. Detals and salisfa:oby 

~-~;2-6-
Reviews's Sgnabn: 

I>.ICAF~l~Su~Jne~al\Submillal RrMew Verlicalion 9leel TOPO .doc 

.. 
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MANUFACTURJ:R' CERTtF1CATES OF COMPLIANCE ~ ~11,-3 

(Read 1nslr\JcUlf1s on lhe ~e side prior to Initiating this fonn) 

SECTION I- REQUEST f:ORAPPROVAL OF ntE FOLLOWING ITEMS (This sectlon'#Mibaillillallldbythe~~ 

TO: tannon AFS Ret !dent 01llal FROM: FoallrWbeller EI\Worlm~ C CONTRACT NO. CHECK ONE: 

us Anrrt eo,.,. orE~-
6805 UptHn 81\d, NE Sule 'd'tJ N 0 5 2( {Q DACW494-0-Um 0035 

{i) THIS IS A NEW TRANSMITTAl 

:!l1 N. ~erUnstet R~ 0 THIS IS A AESUMIITTA.L OF 

CIWIOn AFd. NM 881~ AllucpJerq.ue,. NIIJ 8?110 lRANS,.nAL 

SPECIFICATION SEC. NO. (Cowl' anly 01wt sedkla Veith eacll PROJECT TITlE AND lOCATION Cttee&;[IS~AL 16 
1r~smllt.al) 0211"t SWMU t01 - S~Wtee Ua~~_,!101'1 AFB Ftm 1=10 GOVf. APPROVAL 

rrert DISC1UPTICH Of rrEM SU8Mif1!b WGORCQNTR. NO. ,_..,~_..llEF~NCIIl C~Cit VMUAnOY fOR 
HO. cr~ •~a rnadt1 nurn~~er~e~c:. > .~T.,CliRVE Otr DOCtJMSU ~011 eE 

bJU:WINCio OR· CCPid 
DIIA\\'ING 

UIICGCI! USE 
BRCCHURENO. $P£C. No.6) CODE 

CSee illslnGioll no. 8) "RIA NO. IHEEUC. 

a. b. c:. d. . .. f. g. II. L 

4 TOPO - Post Excavation and Sample f'omts SHOP DRAWINGS ~}I' 1.3 A A 

REMARKS I Clltll'tthiiUielilovenbllli!~ lbm8111¥t bltn r~~~lolWI!If 

~~----~ COIIII'IId fi'IWiap ffUll ._,QIIs ucept as o111eM1sa 
•tam~. -~ <. 

/ 
L!!:_ --.... 

-...: ~ .L IIIGNAnJ~toNT~ 

SECTION II ~PPROVAL ACTION { 

ENCLOSUR!S ~ETURNED (Ust ~ 1Mt11 NQ.) 

'JV~A~;;}fr;;~:~5 ~~ DATfc..l ~ (
6 
~ 

' 

j 

! 

' 
i 

• 

ENG FORM 4021-R, MAR U (E1Uf 5o f.rOJ EDf IOROFS£Pj ~as <Jasou!re.' v SHEET1 OF1 jPJapl/1lnl: CEMP.CEJ 

\ t 
g 

..... 



Date: May 29, 2003. SUbmittal No.; 02111-3 

Foster Wheeler Environmental Corporation Stamp 

SWMV 101 Sew.lagoomCioaure,Cannon~B. NM 

Certified for~ n I~ below: 

A· Approved as &ubmf«ed 

B • Approved except as. noted on the draw\ng!i andtor atta~hed she&ts. 

It is hereby certified that the (eQUfpmenl) {materfat} shown ana' marteo' In thiB submittal is (hat propos~ 

tD be Incorporated Into Contraci. Number DACW45-94-D-0003, Delivery Order No. 35, Work All!hol1zallon 

DH'edlve 1 " in compJicmce with 1he contract drtwtngs and speclflr::atlons, can 
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Mr. TomZink 
U.S. Army Corps of Engineers 
Attn: CENWO-MD-HA, 9th Fl 
106 South 15th Street 
Omaha, NE 68102-1618 · 

June 12, 2003 
TERC-035.001-03X-095 

Subject: TERC No. DACW45-94-D-003, Delivery Order 35, WAD I; Remedial 
Construction of SWMU 1 01-sewage Lagoons; Data Evaluation for Confirmation 
Soil Samples Collected from the North Lagoon, Cannon Air Force Base, New 
Mexico 

Dear Mr. Zink: 

The purpose of this I~ is to provide results of the risk screening evaluation for confirmation 
soil samples collected from the North Lagoon of the Sewage Lagoons at Cannon Air Force Base 
(AFB) in May 2003. Evaluation of the data was completed following guidance from the New 
Mexico Environment Department (NMED) Hazardous Waste Bureau (HWB) (NMED, 2000). 

Sludge and the top 1 foot (ft) of soil was excavated from the North Lagoon from late-March 
through mid-May 2003. A total of 17 composite samples plus 3 field duplicate samples were 
collected to a depth of 1 ft within the North Lagoon per Specification 02111, Section 3.1.4. The 
last composite sample was collected in the southern portion of the lagoon area that was over
excavated to remove obvious contamination which extended deeper than anticipated. 

All samples were analyzed for the parameters presented as chemicals of potential concern 
(COPC) in the risk assessment completed for the corrective measures study (CMS) of the 
Sewage Lagoons (Foster Wheeler Environmental Corporation (Foster Wheeler Environmental], 
2001) and included the following analyses: pesticides, polychlorinated biphenyls, nitrate, and 
selected metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver). 
Attachment I presents a summary of the analytical results for samples collected to characterize 
the current conditions of the North Lagoon after the sludge removal effort. 

Samples were collected and the data were evaluated according to the NMED-HWB soil
screening level (SSL) guidance (NMED, 2000) for analytes detected in soil samples. Residential 
SSLs were used to provide conservative estimates of risk. The NMED SSLs do not define 
unacceptable levels of contamination in soil and sediment rather they identifY a level below 
which there is no need for further concern. . 

~ 6605 UPTOWN BOULEVARD, N.E., Sum 220, A"UQUERQUE, NEw Mmco 87110 ~~f~ TEL: 505-878-8900 fAX: 505-878-8933 
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No metals were detected at concentrations greater than background values (Attachment 1 ). 
There is some uncertainty in the background values for Cannon AFB because data used to 
determine site-wide background values for Cannon AFB were not collected in the vicinity of the 
Sewage Lagoons. As presented in the Basewide background evaluation report (U.S. Air Force 
[USAF], 1997, Table 6-3), confirmation soil data were compared to background values presented 
for subsurface soil and soil in the vicinity of Clovis, New Mexico. Arsenic and chromiwn 
concentrations exceeded Basewide background values, but did not exceed their respective 
background values for Clovis. The range of detected concentrations of arsenic and chromiwn do 
not indicate anomalous levels attributable to a contaminant source within the former sewage 
lagoons. Of the metals detected in soil cadmium and silver do not have background values and 
were taken through the risk assessment process. COPCs for soil samples collected from within 
the North Lagoon include the following: 

• 4,4'-DDD 

• Arochlor-1260 

• Cadmium 

• Silver 
• Nitrate 

For the evaluation of direct exposure, a ratio ofthe maximum detected concentration of each 
COPC and the NMED SSL was calculated, and the ratios for each toxicity endpoint,. 
carcinogenic and noncarcinogenic, were summed. The attached table presents the calculated 
ratios for COPCs and the risk ratio sums based on the analytical results for soil samples. Neither 
of the ratio sums for carcinogenic and noncarcinogenic COPCs in confirmation soil samples 
exceed 1.0; and this indicates that soils within the North Lagoon present an acceptable risk and 
that receptors will not be adversely· affected based on direct exposure. The maximum 
concentration of nitrate was below the NMED SSL and shows there is no risk due to the 
presence of nitrate in soil at the present time. 

For indirect exposure, the groundwater pathway is eliminated because there is no potential that 
analytes detected in soil will leach to groundwater under current conditions. A comparison to 
groundwater protection levels for soil, represented by the dilution-attenuation factor 20 (DAF 
20) values, was completed and ~howed only lead and nitrate were detected at concentrations 
greater than DAF 20 values (Attachment 1). Concentrations of constituents in soil greater than 
DAF 20 values indicate a potential for leaching and groundwater quality impact assuming the 
water table is in contact with the contaminant source. DAF 20 values to not account for the 
vertical migration of leachate through the vadose zone. 

Although lead was detected in soil at concentrations greater than the DAF 20 value, there is a 
very low probability that this metal will leach to groundwater because of its low solubility, 
limited mobility, and the depth to groundwater beneath the site. Nitrate is the most soluble and 
mobile COPC detected in soil at concentrations exceeding groundwater protection levels (DAF 
20 values). As part of the CMS for the Sewage Lagoons (Foster Wheeler Environmental, 2001), 
vadose zone modeling indicated groundwater would not be impacted by leaching contaminants 
because of the lack of infiltration under realistic climatic conditions. Furthermore, modeling 

"@) 
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results indicated that infiltration of leachate would only occur if standing water was stored in the 
lagoons for a period greater than 3 years. The modeling results indicate infiltration occurs at a 
rate of 5 feet per year under normal climatic conditions and native soil permeability with a depth 
to groundwater of 300 ft (Foster Wheeler Environmental, 2001 ). Based on historical groundwater 
monitoring data, nitrate concentrations decreased to levels below the regulatory standard for 
groundwater (10 milligrams per liter) after waste was no longer discharged to the Sewage 
Lagoons; and nitrate was no longer detected in monitoring wells at the Sewage Lagoons after the 
lagoons were allowed to dry in 1999. In addition, analytical data for samples collected during 
the CMS show nitrate concentrations in lagoon sludge and native soil decrease with depth. 

Based on the data evaluation, the current condition of the North Lagoon does not impose a risk to 
human health and the environment and should be considered free of contamination due to 
previous activities at the site. 

If you have any questions ·or comments, please contact me at (505) 878-8924 or Walt Migdal at 
(505) 878-8901. Thank you. 

Attachments 

cc: B. Jones/USACE, Omaha 
M. Pastor/USACE, Carmon AFB 
P. Zamie!USAF, Carmon AFB 
W. Migdal/FWENC, Albuquerque 
J. Moming/FWENC, Cannon AFB 
K. Omernik!FWENC, Denver 
S. Seyedian!FWENC, Denver 
G. Wallace/Arrowhead Contracting 
A. Mathena/ Arrowhead Contracting 
TERC-4 Program File 

Sincerely, 
Foster Wheeler Environmental Corporation 

Carol L. Bieniulis 
Delivery Order Manager 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 
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Attachment 1. Summary of Analytical Results and Risk·.r:,,aluation for Soil Samples Collected from the North Lagoon 

Sample Background 

Chemicals of Detection Values (mg/kg) NMEDSSL 

Potential Concern Frequency I (mglkg) c 

Pesticides/PCBs 
4 4'-DDD 1/20 - 24 

Aroclor-1260 1/20 - 1.1 

Metals and Nitrate 
Arsenic 20/20 3.6/6.5 3.9 

Barium 20/20 805/500 5200 
Cadmium 14/lO NA 70 
Chromium 20/20 11.1/30 230 
Lead 20/20 7.1/15 400 

Mercury 20/20 0.082 b 23 

Nitrate 20/20 NA 98000 

Selenium 3/20 1.1/0.3 380 
Silver 2/20 NA 380 

Notes: 
' Two background values ore listed. The first value is specific to Cannon AFB (USAF, 1997). 

The second value represents Clovis, NM (USAF, 1997). 

Clovis, NM background value (USAF, 1997). 

' Provided in guidance from NMED (2000). 

Bkgd • Cannon AFB and/or Clovis, NM soil backb'l'Ound value 
co· Carcinogen 
DAF 20 • Dilution-attenuation factor 20 
max· Maximum level allowed by EPA for low-toxicity contaminant (NMED, 2001) 
mF/kg- Milligrams per kilogram 
N/A ·Value not available 
nc · Nontarcinogen 
SSL • Soil-screening level 

North Lagoon Confirmation Data.xts.xts Summary 611412003 clb 

Toxicity 
Endpoint 

en 
nc 

ca 
nc 
nc 
nc 
nc 
nc 

max 
nc 
nc 

Minimum Maximum 
Detected Detected Carcinogen Non carcinogen 

Concentration Concentration Maximum Ratio of Maximum Ratio of Maximum 

(mglkg) (mglkg) > Bkgd? to NMED SSL to NMED SSL 

0.0019 0.0019 - 0.00008 

0.064 0.064 - 0.06 

3.6 5.3 No .. .. 
87.2 726 No - --
o.os 0.49 NA - 0.007 

10 18.7 No .. --
4.9 9.1 No - .. 

0.004 0.04 No -- --
20 :Z40 NA - <SSL 

0.33 0.37 No -- .. 
. 0.19 0.49 . NA - 0.001 

Sum of Carclno.J..en Ratios 0.00008 -
Sum of.Noiti:arch)ogen Ratios - 0.07 

,•; 

DAF20 
Value 

(mglkg) 

60 
:z 

60 
800 
:zo 
20 
0.2 
2 

30 
s 
8 
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EXCAVATION AND_ HANDLING PLAN FOR BIOTA BARRIER LAYER 
CLOSURE OF SEWAGE LAGOONS, SWMU 101 
. CANNON AIR FORCE BAS.E 

CLOVIS, NEW MEXICO 
(Revision O) 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 
SUBCONTRACT NO. 045962 

Submitted to: 

Foster Wheel_er Environmental Corporation 
6605 Uptown Boulevard N.E. 

Suite 220 
Albuquetque, New Mexico 87110 

Submitted by: 

Arrowhead Contracting, Inc. 
12920 Metca~f Avenue, Sui~e 150 

Overland Park, Kansas 66213 

MARCH 5, 2003 
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Introduction: 

This plan describes the equipment and procedures proposed by Arrowhead Contracting, 
Inc . .for the placement ofthebiota barrier layer. Arrowhead Contracting, Inc. reserves the 
right to adjust the listed equipment and described procedures in this plan if site conditions 

. change or a more reasonable field tested method is approved by Foster Wheeler 
Envrromb.ental. 

Material: 

The material for the Biota Barrier Layer will be comprised from the stockpile located east 
of the lagoons and supplemented by an offsite source. All material will meet the 
requirements as specified in the project work plan. 

Transportation: 

The material located in the stockpile east of the lagoons will be transported Via 
articulating off-road dumps. 

The material being provided by an off-site vendor will arrive in end-dump trucks. It is 
anticipated that the delivery of this material will begin prior to the completion of the soil 
barrier layer. The material will be placed as close to the south lagoon project area as 
possible in the Contractor's Staging Area or other approved location. From the stockpile 
the material will be transported to the project area via <Pticulating off-road dumps. As the 
work on the Biota Barrier Layer progresses, the end-dumps may be able to back onto the 
previously placed base. ~ 

Placement: 

As the recycled concrete is delivered to the project work area in either articulating off
road dumps or end-dump trucks, a CAT D6R LGP Dozer will push the mat~al into 
place. As per spec section 02115 in the Final Work Plan, the Biota Barrier Layer will be 
placed in one lift of a minimum thickness of 15·inches and maximum thickness of 18 

. inches. Following placement of the material, compaction will be performed using an 
Ingorsol Rand SD 110 smooth drum compactor. Two passes will be made by the 
compactor to ensure the compaction requirements in spec section 02115 are m~t. 
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to be incorporated into Contrad Number DACW-45-94-D-0003, Delivery Order . 35, Work Authorization 

Directive 1 is in compliance with the contract drawings and specifications, can 

allocated spaces, and is submitted for Government apJ)IO\l"il..._ 

Reviewed/Certified By: 

Description of items reviewed: Biota Barner Handling Plan-REV 1 

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

A - Approved as submitted. 

B- Approved except as noted on the drawings and/or attached sheet(s). Resubmission not 

required. 

C - Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

D - Will be returned by separate correspondence. 

E - Disapproved; see comments on attached sheet. 

F - Receipt acknowledged. 

G - Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibilities for errors that may exist, as contractor shall be 

responsible for dimensions and design of adequate corrections. Details and satisfactory 

consbuction of WOfk.. 

~grunur~--~----------------------------- Date: ---------

Reviewer's Signature: 

O:ICAFBISubmitlals\Submil1al Review Verification Sheet.doc 



Introduction: 

This plan describes the equipment and procedures proposed by Arrowhead Contracting, 

Inc. for the placement of the biota barrier layer. Arrowhead Contracting, Inc. reserves the 

right to adjust the listed equipment and described procedures in this plan if site conditions 

change or a more reasonable field tested method is approved by Foster Wheeler 

Environmental. 

Material: 

The material for the Biota Barrier Layer will be comprised from the stockpile located east 

of the lagoons and supplemented by an offsite source. All material will meet the 

requirements as specified in the project work plan. 

Transportation: 

The material located in the stockpile east of the lagoons will be transported via 

articulating off-road dumps. 

The material being provided by an off-site vendor will arrive in end-dump trucks. It is 

anticipated that the delivery of this material will begin prior to the completion of the soil 

barrier layer. The material will be placed as close to the south lagoon project area as 

possible in the Contractor's Staging Area or other approved location. From the stockpile 

the material will be transported to the project area via articulating off-road dumps. As the 

work on the Biota Barrier Layer progresses, the end-dumps may be able to back onto the 

previously placed base. 

Placement: 

As the recycled concrete is delivered to the project work area in either articulating off

road dumps or end-dump trucks, a CAT D6R LGP Dozer will push the material into 

place. As per spec section 02115 in the Final Work Plan, the Biota Barrier Layer will be 

placed in one lift of a minimum thickness of 15 inches and maximum thickness of 18 

inches. Following placement of the material, compaction will be performed using an 

Ingorsol Rand SD110 smooth drum compactor. Two passes will be made by the 

compactor to ensure the compaction requirements in spec section 02115 are met. 
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Addendum 

Material: 

The material from the off-site source will meet the specification requirements. To ensure 

the off-site source meets specification requirements, including being free of objectionable 

material, a two-step procedure of manually picking out objectionable material as the 

product is produced at the production facility, and manually picking out objectionable 

material as it is placed on-site. By following this two-step procedure Arrowhead will be 

able to ensure the off-site material will meet specification requirements. 

Placement: 

A field change in the construction of the biota layer will be implemented to ensure proper 

coverage from both on-site and off-site material is achieved. The off-site material will be 

placed first in a 9" lift following the same procedure as described in the originally 

approved wmk plan for the construction of the Biota Layer. The on-site material will be 

placed in a 9" lift on top of the off-site material for a total depth of 18" for the Biota 

layer. 
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SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Sept 18, 2003 Submittal No.: 02115-3 

Fosier Wheeler Environmental Corporation Stamp 
SWMU 101 Sewage l.agoons Closure, Cannon AFB, NM 
CertHi$1 for 11ppllMII as hlcafed below: 

Ap~ as submitted 
B- Approved a:ep~ as noted on the drawings and/« attached sheets. 

N0.899 

h is hereby oettilied tlulllhe (equipment) (material) shown and madled In lhis submittal is that propo&ed 
to be incorporated Into Contrad Number DACW45-_94-0-al03. Dellwty Ofder No. 35. WOik Aulhorizafion 
Otrective 1 Is 1ft c:ompianoe with 1he con1ract drawings and specific:ationc can in the 
allocated lifJB(leS. and .is ldmJited for Gol.wnment .. -.a.~-") 

Reviewed~Ce!tifiad By. 

U.S. Army Corps of Engineers Stamp 
U.S. Army Et-Vneer District.~ Corp& of Engineers 
Celtified for~ as ildcated·below: 

Approwd as StJxnitteCL 

B - AppnNed e«::ept as noted on lhe draMings sndlor attJciNad aheet(s). ~ not required. . 

C- Approved mccept as. noted on the drawings andl« attached sheet(s). RGsubmission required. 

D • Wil be returned by separate conespondenoe. 

E • Oisapptoved; see comments on aaached sheet. 

F • Reoofpl admowledged. 

G • 9lher: Specify. 

Note: Items approyed as to general lay<M only. Dimensions and quantities chedc.ed. Approval does 
not relieve contracror of responsiblilies for emJI$ that may exist, as contractor sh811-be 
reeponstie for dnensions and design of adequate CXHTeCiions. OelaUs and sahfadofy 

oate: tf-GZ -o.3 

Reviewer's Signature: 
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(/fOt t:JI0Jf7 .. .. -- ~ ~ \ TRAN': TAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL~. . 1LES, OR DATE TRANSMITTAL NO . '\ 
MANUFACTURER'S CERTIFICATES OF COMPLIANCE 1110412003 02115-4 . , (Read Instructions on the reverse side prior to initiating this form) 

SECTION I • REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be Initiated by the contractor) TO: Cannon AFB Resident Office 
FROM: Foster Wheeler Environmental C CONTRACT NO. CHECK ONE: US Army Corps of Engineers 

6605 Uptown Blvd, NE S~ed~ DACW45-94-0-0003 0035 
liJ THIS IS A NEW TRANSMITTAL 201 N. Perimeter Rd. 

Albuquerque, NM 87110 0 5 2003 0 THIS IS A RESUBMITT AL OF Cannon AFB NM _88103 TRANSMITTAL 
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I J-7-dJ ; 01 {{ 1t?.l · 
~~-~ - - - - -- --ENG FORM 4028-R, MAR 95 (ER 415-1-10) EDrTION OF SEP 93 IS OBSOLETE. SHEET 1 OF2 (Proponent CEMP.CE) 
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TRANSMITTAL NO. 

0211~ 
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• "'f·' . . , -. ' 
SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Nov .t. 2003 
Submittal No.: 02115-4 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons Closure, cannon AFB. NM 

Certited for approval as indicated below: 

A- Approved as submitted 

Appi'O\Ied e.cept as nc:Hd on 1he dlawing8 andfor aneched sheet$. 

It is hereby cettilied that the (equipnent) (rnatertal) shown and marked 1n this subrninal is th!ll poposect 

to be inc:olpooalbd INa Oonlract Nmlber DACW45-94-0-0003, Delillary Order No. 5. Work Authorization 

Pirecllva 1 fs. in compliance with the oonbacl ctawings and pdil::ldicll\8, 

aftocaled spaces, and Is submilled 1or Gowmment 8plKOWI. --

Rtl'lri6Wad1Certified By: 

Description of items reviewed: TOPO Survey Post East Slope Biota 

UaS. Anny Corps of Engineers Stamp 

u.s. Army Engineer Distrid. Albuquerque Colps of Engl...-. 

Celti1ied for approval as indicalecl below: 

A- Approved as submitted. 

Approved except as noted on the chwings and/or altBched sheet($). Resubmission not 

requ\ftld. 

C- Approved except as noted on 1he drawings 8Rdlor altached sheel(s). ResubmiS&ion required. 

D • Wi'D be returned bV sepwate corteSpOndence. 

E- D~: see comments. on altached sheet. 

F - Receipt acknowledged. 

G ~ Other. Specifr. 

Note: I tans approved as to general layout or*j. 0\mi!II\Sba& and quanlflies checked. Approval does 

not relieve contractor of responsiblflies tr errors that may aOsl, as conbactor sb8ll be 

responsible for dimensions and design of adequate mrrectiona. Details and satisfactory 

Date: /1-.:=r-o ~ 

Reviewer's Signature: 
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TRANSMITTAl OF StiOP Dt:tAWJNGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSMI'TT~ NO. 

MANU):ACTURER'S CERTIFICATES OF COMPLIANCE 12/1912003 02115-5 
(Read il'lllruclions an the te\'el'se side priOr to inilialilg this form) 
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TO: Cannon AFB RetllfeOI omce FROM: FoSter Wheeler Envirot~mantal C CONTFW:T NO. CHECt<O~E: 

US Army Corps of Engineers 
6605 Uptown Blvd, NE Sula 220 oo ~ DACW-45-94-0.0003 0035 
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AII)UqUerque, NM &7110 n F.: G 3 .0 z 0 THIS IS A ftESIJetJITT Al OF 
CannQn AFB NM 88103 TRANSMITTAL 

SPECIFICATION SEC. NO. {Cawr OPIIy C!l184ecli01'1 \'tf!h each PROJECT TITLE AND LOCATION CHECtJN~ li's TRAWSMITTAt..IS 
tran~tomlllal) 0%115 SWMU 101 • St!'M~ae LaKX~IIS Cannon A.F8 fOR Fl() [} GOVT. APPROVAL 

11EM D~SCjUPT!ON M l'fi!M SUIIMnTED MFG OR CONTR. NO. CONT~ REFEICENCE I'D!!. VARIAliOH. fOR 
~0. (r'fP' SID, ~ nutnbertatc.} c,;t~c~ OF DOCUM!HT CCNTRAC'fOA (Sat CE 

DRAWING OR (;OI'IES USE COOl lnlftucllon USE 
SRoeHURE HO. IPI!C- DR*NG No. f) coot 

jSee lrrJtructlon flO. 8) P-'ftA.HO. SHE~ MO. 
a. b. c. d. •• f. "' h. I. 

4 iOPO Survey Post North Biota NW Final S~OP DRAWINGS 3 1.3 A A 
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SUBMITTAl REVIEW V.ERJFJCATJON SHEET 

Date: Dec 29, 2003 Submittal No.: 02115-5 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons Closure, Cannon AFB, NM 

Certified fur aW'fet\la\ as \nd\catoo ~: 

~ Approved as submitted 

8- Approved except as noted on the a'rawlngs and/or attacned streets. 

It is hereby certified that the (equipment) {material) shown and marked in this submittar is that proposed 

to be incorporated into Contract Number DACW45-94-D-0003, Delivery Order No. 35, Work Authorization 

Directive 1 is in com()liance with the contract drawings and specifications, can be installed in the 

allocated spaces, and .is su.bmiffed for Government approval. £->..._£.._ H r"jcf.eJ2 

Reviewed/Certified By: t-u'o/ ~ 
James Morning- CQ 

Description ot items reviewea: 10PO Survey ?0!>'\ Worth 'B\o\a NW P.na\ 

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

Celtmed f01 spprovaJ as indicated below: 

Appnwedassubm~. 

8 - Approved except as noted on the drawings and/or attached sheet{s). Resubmission not 

required. 

C - Approved except as noted on the di'BW1ngs an~tor attac'ned shee\(s). Resubmimon requiTed. 

E - Disapproved; see comments on attached sheet 

F - Receipt acknowledged. 

G- Other: Specify. 

Note: Items approved as to genera{ layout only. Dimensions and quant1Yies cnected. Approval does 

not relieve contractor of responsibilities for errors that may exist, as contractor shaD be 

responsible for dimensions and design of adequate corrections. Details and satisfactory 

con · nof 

Oate·. 

Reviewer's Signature: 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSMITTAL NO. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 1112012003 00115-6 

(Read Instructions on the l1lllei'W sicie prior to inl~ ttis form) 

SECTION 1- REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This~ will be initiated by the contractor} 

TO: Cannon AFB Resident Office FROM: Fesler Wheeler Environmentlll C CONTRACT NO. CHECK ONE: 

US /vrrPi Corps of Erlgineers 
li] THIS IS ANEW TRANSMITTAl. 

201 N. Perimeter A.d. 
6805 UpiOYm Blvd, NE Suite 220 DACW45-94-0-®03 0035 0 THIS IS A RESUBMITTAL OF 

cannon AFB NM 8811).1 AlltJquerque, NM 87110 TRANSMITTAL 

SPECIFICATION SEC. NO. (Cover CXIly one section with eac'- PROJECT TITLE AND LOCATION CHECK ONE:.ffiS TRANSMITTAL IS 

tranemlltan 00115 SWMU 101 -s~ Lagoons cannon AFB FOR 0 FlO ~ GOV1'. I\PF'ROVAl 

ITEM DI!~PTION OF rt'EM 8U81HTTED MfG OR CONTR. NO. COHrRACT FtEFERENCE FOit VARIATION FOR 

NO. <T• size, modll numbarlftl.) CAT.,C~ 01= DOCUMENT CON'I'RioClOR (See CE 

ORAWING 0111 COPIES USE CODE ln&N:lion USE 

BROCHURe NO. SPEC. ~ No.6) CODE 

(See lns1ndion no. 8) PMA. NQ. SHEET NO. 

.. b. e. d. .. f. II· h. I. 

6 iTOPD Survey Post North Slope (East) SHOP DRAWINGS 3 1.3 8 E 

REMAAKS 
I eertlfY that tllellbove 8UbmiHtd ltelllf hne IM8II revieWed 

This Is a partial sUM1f d the Biota Berrier layer, known as Nortn Slope E.lllt Half .. The weat. tout~~ am east partial &UM'/1 
fn daUIIIIId .,. conect IJid ia 1M strtc:t CCIIIfvlmlrlot wltll tM 

CORtriCt tl~ epedlillllt • 8lfCiiPt n otllerwiM 

pf8\llously aubnitted and apprCMid, witl ~to 3 points r:A the East Survey( Sub t1 02115-') 11-7.Q3. The 3 points are 
.wee~. . ~ '"": !oM~ 

identif".ed 'Mth green marker al'ld llle\latlons haW been ~ with llddilklnal pWCecl Biota material. 

This •urvav also shoNs e Incorrect elevation ldenlfiBd wittl yettow marker on u. moat Wl&lem area • llld Wilt ue «treeted witl1 ~~-)~ .. --»> 
the final SUMrf of the remarting North Slope west half survey. 
Resutling witt a "8" Co:fa. L ~ ---, 

·'- N.ii(~NATU~CONl'RACT~ 

SECTION II·APPROVALACTION f --> 

ENCLOSURES RETURNED (!At by Item No.) NAME. TITLE ANO SIGNATURE OF APPROVING AUTHORITY DATE 

~ __c; ~~ ;a-J-g .. 

-~ 

o~ ENG FORM 4026-R, MAR 95 (ER 415-1-10) EornoN OF seP 93 IS 08SOLETE. SHEET 1 OF1 ~CEMP-CE) 
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SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Nov 20, 2003 SUbmittal No.: 02115-6 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoon$ Closure, Cannon AFB, NM 

Certified for 8\lPfOval as Indicated below: 

Apl)r<Mid as submttted 

Appn:wed except as noted on the drawings ahdlor aH.aehed sheets. 

l'l is hereby certified that the (equipment) {material) shown and marked !n this submittal is that Pf'OPosed 

to be lnoorporated Into Contract Number DACW45-94-D-0003, Delivery Order No. 35 

Directive 1 Is In compliance with the contract drawings and specifications, can 

allocated spaces, and is submitted for Government approv 

Revif.tWed/Certlfied By: 

Description of Items revlewed: TOPO Survey Post North Slope East 

U.S. Army Corps of EnglneeAS Stamp 
U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

A- ~ved as submjffed. 

B Approved except as noted on the drawings and/or attached sheet(s). Resubmi:&slon not 
required. 

Approved e>roept as noted on the drawings and/or attached sheet(s). Resubmisalon required. 

Will be returned by separate correspondence. 

Disapproved; see comments on attached sheet. 

F - Receipt ackf\OIIIIedged. 

G- Other: Specify. 

Note: Item" approved u to general layout only. Dimensions and quantities checked. Approval does 

ncA relieve mmractor of responsibili\ie$ 101' errors that may ex\at. as oontfador shall be 

re&ponsible for dimensions and design of adequate corrections. Details and satisfactory 

con rk. 

Date: I J... z.t/-o? 

D:\CAFBIStbrittt!B\SutJmlltal Re-tlaw VerifiCation NE Blola.doe 

N0.027 (;103 



T.RANSMITIAL OF SHOP DRAWINGS, EQUIPMENT DATA, 
MATERIAL SAMPLES, OR MANUFACTURER'S 

CERTIFICATES OF COMPLIANCE 

PROJECT TITLE SWMU 101 - Sewage Lagoons 

LOCATION CannonAFB 

Sent to Brad Jones - Omaha District COE 

DATE 

12/04/2003 
TRANSMITIAL NO. 

02115-6 

CONTRACT NO. PAGE 

DACW45-94-D-0003 0035 1 of 1 

As-built survey shows inadequate thickness of biota barrier material in areas along the northeast, east, south, and west 
boundaries. Reference Partial Biota Barrier Layer Topographic Survey prepared by Hagar & Associates, P.C., dated 11117 

Upon conversation with Contractor it is determined that the proper cover exists but there appears to be some confusion about 
the extents of the sludge layer. When the final as-builts are submitted the drawings shall depict where the boundaries of the 
sludge is. 

Attachment to ENG FORM 4025-R Range: Selected Transmittals 



11/24/2003 11:12 402+221+7848 ~ 85057842663 

Sewage Lagoons Closure Project 
CannonAFB 

Transmittal No. 02115-6 

Comment 
As-built survey shows inadequate thickness of biota barrier material in areas along the 
northeast, east, south, and west boundaries~ Reference Partial Biota Barrier Layer 
Topographic Survey prepared by Hagar & Associates, P.C., dated 1 J/17/03. 

Brad Jones 

N0.027 
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13:15 FAX 5057842663 U.S. ARMY CORPS 

N0.542 [;105 

~ 
SUBMITTAL REVIEW VERfFfCA TION SHEET 

Date: April16. l003 Submittal No.: 0214o-1 

Foster Wheelef Environmental Corporation Stamp 

SINM.J 10foo.S.WBgcr Lagoons Clo91YB, Cannon AFB. NM 

~ b a~ as Indicated b~low: 

A· Appro'IGf1.~ submiued 

B- Approved e~toopl as noted on ltle drc~wings and/or attached sheets. 

It i6 hereby certified !hat the (equipmilnt) (material) $hown and marked In this aubmittalls that proposed 

~be~ intn Contract Number DACWe94-0-0003, t>ellvery Order No. 35, Work Authorization 

Dlredhoe 1 18 in POmpJianoe wlth lhe rornract drawings and specificii!tions. can bG l"aQIIed In the 

a\klea\eO ~. and \s aubnW.\ed 1of Go'*~n\. appro'lat. 

~led BY- ~~ :s Kathy Ome ·• Program Manager 

'De&Wp\ion of aems ~~~ S0-00, ie$\ R~port:,---Ma\ef~$ ~and'ling P\an 

U.S. Army Corp• of Engineers Stamp 

U.S./Vmy Engineer ~>'striCt. Albuquerque COrps of Engineers 

~for approval as indicated below: 

c. 
D

E· 
f. 

G-

Note: 

Approved ;as submitted. 

ApprPv.d e.xcepl as noted on the drawinps andlor attached sheet(s). Resvbmission not 

required. 

Apptoved except as nol'd on the dr21Wings andlor attached e~t(•). Resubmlssion required. 

Wilbe 1etumed by \W~r.l\e con-upo~nce. 

Disapproved: ne comments on attachett •lleet 

Receipt ackflowledged. 

Other: Specify. 

Items approved a& to general layout onty. DimensiOns snd quantities checked. Appro.,.! does 

not refteve connctor of respontibiNtifl far errors lhat may exist, ss wnlradOr .sMII be 

,.aponsible for dimensions and Oeslgn of 9dequate conedions. Detalls and &a~~tofy 

construction of work. 

v 
Reviewer's Signature: 

lllos 
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0 
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MATERIAL HANDLING PLAN FOR EROSIONNEGETATION LAYER 
CLOSURE OF SEWAGE LAGOONS, SWMU 101 

CANNON AIR FORCE BASE 
CLOVIS, NEW MEXICO 

(Revision 0) 

FOSTER WHEELER ENVIRONMENTAL CORPORATION 
SUBCONTRACT NO. 045962 

Submitted to: 

Foster Wheeler Environmental Corporation 
6605 Uptown BouJevard N.E. 

Suite 220 
Albuquerque, New Mexico 87110 

Submitted by: 

Arrowhead Contracting, Inc. 
12920 Metcalf Avenue, Suite 150 

Overland Park, Kansas 66213 

MARCH 5, 2003 



.: .. . . . 

Introduction: 

This plan describes the equipment and procedures proposed by Arrowhead Contracting, 
Inc. for the material and handling of the placement and compaction of the 
erosion/vegetation layer. Arrowhead Contracting, Inc. reserves the right to adjust the 
listed equipment and described procedures in this plan if site conditions change or a more 
reasonable field tested method is approved by Foster Wheeler Environmental. 

Material Delivery: 

All soil for the erosion/vegetation layer will be provided from an off-site source that has 
been previously approved by Foster Wheeler Environmental. Approval of the soil source 
will be provided based on a Borrow Source Assessment as described in Part 3 of spec 
section 02140 of the Final Work Plan. · 

The soil material will be delivered to the jobsite in end-dump trucks. The trucks will 
begin dumping the soil on the north side of the south lagoon area and continue to dump 
working in a southerly direction as placement progresses. At no time will the end-dumps 
be driving over placed soiL 

Placement and Compaction: 

As soil is dumped from the delivery trucks, a CAT D6R LGP dozer will be used to place 
the soil in 6 inch lifts. After placement of the soil is completed, the lift will be traffic 
compacted with the dozer as per paragraph 3.2.1 of spec section 02140 ofthe Final Work 
Plan. The ground pressure from the dozer will be 4.94 psi. 
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MANUFACTUREWS CERTIFICATES OF COMPUANCE 0011812003 ~ 
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SECTION I· REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (Thll HCttcnwlll be lnlllted bV themractor) 
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SUBMmAL REVIEW VERIFICATION SHEET 

Date: Sept 18, 2003 Submittal No.: 02140-2 

F05ter Wheeler Environmental Corporation Stamp 
SWMU 101 Sewag& LagOon$ Closure. Cannon AFB. NM 

Certified for apJJnMII BS indi~ below. 

Appnwed • subnilted 

B- Appnwed exa~Pt·as noted on the drawings andfor alladl8d sheets. 

It is ha1lby '* lified that lhe (equipmenQ (material) shown and marbclln this 'llUIJ"fJM• is that propaHd 

to be incarparated into Contraci Number OACW4ft:-94-D-0003, 081iwfy 0n1er 

Directive 1 is in complance with the cor'b8ct drawings and ~ ... c::a 

allocated spaces, and Is submllac:Uor Govemrnentl!IJII~rat:::-1 

Reviewed~Cemfted BJ; 

U.S.. Anny Corps of Engineens Stamp 
U.S. lvmy Engineer Distrid, Albuquerque Corpa of Ell{lineen 

CA.rti&wl for apprcMIIaa illdioated below: 

Approved as submilted. 

8- Approved excepl as noted on 1he drawings a'ldlor attac;hed eheeC($). ResutJmissjon not 
rwquinld. 

C • Apptoved eJGCept as noted on the drawings andlor atladlad sheet(s). Resubmission reql.ked. 

D- w• a;.e retvned by separate correspondence. 

E- ~; eile c:ommerU on llltiN:Md shaill 

F - Rec:eipfaeknowledged. · 

G. Other: Specify. 

Note: Hems apprDV'8d • to generallayod onty. D;m8lSions and quanlilles chelc:bd. Approval does 
not relle!W c:onlnlctDr m resPonsibilities tar emn thai may llllist. as contrac10r shall be 

responalbte for dimensions and design of adequsle correction&. Details and satisfadoty 

Reviewer's Signature: 

N0.903 Q03 



Memo 
To: James Morning 

Foster Wheeler Environmental Corporation 

From: Aaron Mathena 

CC: Greg Wallace 

Date: 9/9/03 

Re: Sewage Lagoons Remediation Project, Cannon AFB 
Subcontract No. 045962 
Submittal Borrow Source Assessment- Top Soil 

Arrowhead 
Contracting, Inc. 

Attached you will find the complete submittal for the Assessment of Borrow material to be used for the 
construction of the ErosionNegetation (Top Soil) layer. The borrow area is located 8 miles north of the 
Village of Melrose, NM, which is approximately 20 miles due west of Cannon AFB (see attached map). 
This is the same borrow area that was used to provide material for the Soil Barrier Layer. The borrow 
area is approximately 25 acres in size and it is estimated that 20,000 yards of topsoil is available for 
use on this project. 

lnduded in this submittal are the fdlowing: 

• ASTM's; Soil Classification, Max partide size, pH, Organic Content(%), Atterberg limits, 
Partide Size Analysis, Moisture Content 

• Logs of subsurface exploration. 

• Laboratory test results. 

The boring logs and the analytical data being submitted br this borrow source assessment are the 
same as the information that was submitted for the initial borrow source assessment of the material that 
was used for the soil barrier layer. The sample submitted for chemical analysis fran this area was a 
composite of varying depth intervals and induded top soil as part of the composite sample. 
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.SWMU 101 Sewage Lagoons 

Proposed Borrow Source Location 

8 Miles due North of Melrose on 

State Road 268 
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Dyess-Peterson Testing Laboratory, 
PROJECT: Closure of SWMU 101 Sewage Lagoon Cannon AFR.OCATION: Clovis, New Mexico CLIENT: Lydick Engineers LOGGED BY: L. Peterson DRILLED DATE: 3/13/03 DRILLED BY: A. Patterson DRILLING METHOD: Mobile B-61 3 114 inch ID Auger ELEVATION: N/A 

Description 

Cla:t!:): Sand· Light Brown with Rock (SC) 
6/4/7.5YR 

Cla)'ey Sand· . Pink with Rock (SC) 
7/3/7.5YR 

Clii)'C!t Sand' Pink with Rock (SC) 
8/3/7.5YR 

Silty Sand· Pink with Rock (SM) 
7/3/7.5YR 

Silty Sand· White with Rock (SM) 
8/I/7.5YR 

Poorl:t GJ'llded Sand wjtb Silt- Pink with Rock (SP
SM) 

7/4/7.5YR 

SPT Moisture 
Blows/Ft Percent 

6.1 

6.4 

7.5 

6.8 

7.3 

5.2 

3.6 

3.4 

2.9 

Dry 
Density Ll PL PI 

26 13 13 

26 15 11 

30 17 13 

30 15 15 

21 NP 

23 NP 

22 NP 

21 NP 

23 NP 

Shear 
Strength TSF. 

Passing 
200 

Sieve 

"38.2 

43.0 

32.1 

20.2 

15.7 

12.2 

7.9 

7.3 

7.1 
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, Apr QS 2003 7:03AN DYESS PETERSON TESTING 8063725552 :~. 5 

1S 

:zo 

30 

3S 

40 

I 

B Dyess-.Peterson Testing Laboratory, :Inc. 
PROJECT: Closure of SWMU 101 Sewage Lagoon Cannon AFB...OCATION: Clovis, New Mexico CLIENT: Lydick Engineers LOGGED BY: L. Peten.oll DRILLED DATE: N/A DRILLED BY; A. Patterson DRILLING METHOD: Mobile B-61 3 114 inch ID ELEVATJON: 100.00'· 

Deecrlptioft Dry lL Den ally Pt. . fl 

7.2 49 31 18 45.2 

I 
f 

I 
' 

13.3 33 

I 
26 ! 7 20.4 

I 

I 

0 



Apr ~9 2003 7:03AM DYESS PETERSON TESTING 8063725552 p.S 

. 3 Dyess-Peterson Testing Laboratory, Inc. 
PROJECT: Closure of SWMU 101 Sewage l.agoon Cannon AFB..OCATION: Clovis, New Mexico CLIENT: Lydick Et!gineers LOGGED BY: L. Peterson 

15 

30 

3S 

lj 

DRILLED DATE: N/A DRILLED BY: A. Pattersm1 DRILLING METHOD: Mobile B-61 3 114 inch ID ELEVATlON: 100.oo•· 
Deoscriptlon 

)&an CJ~ wl!b Sapl· :&rown (CL) 
S/211.SYR 

Silly SAIJd·. l'iuldsh 
7/2/ 

• T.D. - 13' • 

Dry 
C>enahy 

14.7 

]3.6 

8.5 

Shur LL Pl PI S1ra11gtl"l TSf 

40 ll 19 

37 19 18 

l3 NP 

Passln9 
200 

SIB VII 

?:!.9 

15.2 

17.2 
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-=---A_._p_r ___ ,o~. _2_003 7: 03AH DYESS PETERSON TESTING 8063725552 P.7 

BORING . 4 
Dyess-Peterson Testing Laboratory, Inc. 
PROJECT: Closure of SWMU 101 Sewage Lagoon ~annon .AFB..OCATION: Clovis, N<!W Mexico CLIENT: Lydick Engineers LOGGED BY: L. Peterson DRILLED DATE: N/A DRILLED BY: A. Patterson ·DRILLING METHOD: Mobile B-61 3 1/4 inch ID Auger ELEVATfON: 100.00' · 

D.acrlpllon 

0'1)'<1 Sarx!· B<owa (SC) 
4/4/7 . .5YR 

C!ayey.,Sa~ Piak witb ~ (SC) 
7/4/7.SYR 

SPT 
Blowa/Ft 

9.3 

7 . .3 

'7.3 

7.4 

7.0 

VI 

6.6 

Dry 
DeMity ll 

23 

29 

28 

Pl. PI Shear 
Str !IIIIQth TSF 

lS 8 

17 12 

I' 13 

16 (:;>. 

16 13 

9 

9 

Passing 
200 

Slave 

4fi.l 

42.2 

37.7 

3?.8 

45.0 

17.7 

15.9 



1 - Equivalent 
lon Chromatography ANALYSIS OAT A SHEET 

Lab Name: Analytical Managment Laboratories 

Client ID: ..:.Arr..;;.:.:o:.;;wli~·~ea::.:d=----------'----

Mam~ ~s~~------------------
Sample g/ml: 1.0057 . 

% Solids: not dec. 79.8199996948242 

Instrument ID ...:LD=..:1.:::20.:._ ___ ---"-_...:..-________ _ 

Injection Volume: _1_. (mL) 

Date 
. Analytical 

Analyzed Batch 

4/7/03 1006 

EPA Lab Code:KS00902 

. Kansas Certification:E-10254 

Prep 
Batch 

60 
COMPOUND 

Nitrate 

Sample ID: ...:B::.A..:.:1:...:-0:.:0:..:1 __ ...__ _________ _ 

Project ID Cannon AFB 

Project Num ....:1:.::9~----'---'--------~-
Lab Sample ID: _1:..:90:..::...:.1--. ____ '----------
Date Collected: 4/1/03 --'------ Time: 8:15 ~.;...:_ ___ _ 
Date Received: 4/2/03 10:00:00 AM 

Analytical Method: EPA 300.0 

RESULT Units Q LLR MQL DF 
3.35 mglkg 0.563 2.82 

FORM I HPLC- Equivalent 

0023 



1 - Equivalent 

PESTICIDES ANALYSIS DATA SHEET 

Lab Name: Analytical Managment Laboratories Sample ID: BA1-001 

Client ID: Arrowhead Project ID CannonAFB 

Matrix: s Project Num 19 

Sample g/ml: 30.3 Lab Sample ID: 1901 

o/o Solids: not dec. 79.8 Analytical BatCh 1001 

Instrument ID P58902 Date Collected: 4/1103 

Prep Batch 130 

Time: 8:15 

Extract Volume: 5 ( inL) Date Received: 4/2/03 1 0:00:00 AM 

Analytical Method: EPA8081 

Prep Method: EPA 3550 

CAS NO. COMPOUND 
72-54-8 4,4'-0bD 
72-55-9 4,4'-DDE 
50-29-3 4,4'-DDT 
309-00-2 Aldrin 
319-84-6 alpha-BHC 

5103-71-9 alpha-Chlordane 
319-85-7 beta-BHC 

12789-03-6 Chlordane (Technical) 
319-86'-11 delta-BHC 
60-57-1 Dieldrin 
959-98'-11 Endosulfan I 

33213-65-9 Endosulfan II 
1031-07-8 Endosulfan sulfate 

72-20'-11 Endri~ 
7421-93-4 Endrin aldehyde 
53494-70-5 Endrin ketone 

58'-119-9 gamma-BHC (lindane) . 
5103-74-2 gamma-Chlordane 

76-44-11 Heptachlor 
1024-57-3 Heptachlor epoxide 

72-43-5 Methoxychlor 
8001-35-2 Toxaphene 

EPA Lab Code:KS00902 

Kansas Certification:E-1 0254 

Date Analyzed: 419/03 Time: 6:11 

Date Prepared: 4n/03 Time: 13:46 

RESULT Units Q LLR MQL DF Date 
Analyzed 

f.Jg/kg u 0.418 2.09 4/9/03 

0.585 pgikg J 0.418 2.09 4/9/03 

J.Jg/kg u 0.418 2.09 419/03 

pglkg u 0.418 2.09 4/9/03 

J.Jg/kg u 0.418 2.09 1 4/9/03 

J.Jg/kg u 0.418 2.09 4/9/03 

pglkg u 0.418 2.09 4/9/03 

pglkg u 8.36 41.7 4/9/03 

J.Jg/kg u 0.418 2.09 4/9/03 

pglkg u 0.418 2.09 1 ".419/03 

J.Jg/kg u o.:f18 2.09 1 .4/9/03 · ... 
J.Jg/kg u 0.418 2.09 4/9/03 

pglkg u 0.418 2.09 1 '; 4/9/03 

f.Jg/kg u 0.418 2.09 1 4/9/03 

f.Jg/kg u 0.418 2.09 1 4/9/03 

J.Jg/kg u 0.418 2.09 4/9/03 

pglkg u 0.418 2.09 419/03 

pglkg u 0.418 2.09 419/03 

pglkg u 0.418 2.09 419/03 

J.Jg/kg u 0.418 2.09 419/03 

pglkg u 0.418 2.09 419/03 

J.Jg/kg u 8.36 41.7 419/03 

FORM I PEST- Equivalent 

0031 

'-> 



1 - Equivalent 

PESTICIDES ANALYSIS OATA SHEET 

Lab Name: Analytical Managrnent Laboratories Sample ID: ...:B:.:.A.:..1:...-0.:..0.:..1:..__ ________ ~-:----

Client ID: Arrowhead 
----------------------------~ 

Project ID Cannon AFB 

Matrix: S 
~----~------~--------~--

Project Num ..,1:...;:9:.._... _____________ _ 

Sample g/ml: _3-'-0-'-.3 __ Lab Sample ID: 1901 
~~---~-----------------

% Solids: not dec. 79.8 Analytical Batch 1002 Prep Batch 129 ------
Date Collected: 4/1/03 _.;.;.,:,..:..,.._ ____ _ Time: 8:15 -------Instrument ID P58902 

---~-------~------------
Extract Volume: 5 ( rriL) Date Received: 4/2103 1 0:00:00 AM 

Analytical Method: EPA 8082 ...;;;........;,_;_.:.;:._ ______ _ 
Prep Method: EPA 3550 Date Analyzed: 4/9/03 Time: 6:11 

Date Prepared: 4/7/03 Time: 13:42 

CAS NO. COMPOUND RESULT Units Q LLR MQL DF aa•• 
Analyzed 

12674-11-2 Aroclor-1016 
11104-28-2 Aroclor-1221 
11141-16-5 Aroclor-1232 
53469-21-9 Aroclor-1242 
12672-29-6 Aroclor-1248 
11097-69-1 Aroclor-1254 
11096-82-5 Aroclor-1260 

EPA Lab Code:KS00902 

Kansas Certification:E-1 0254 

pglkg 
pglkg 
pg/kg 
pglkg 
pglkg 
pglkg 
pg/kg 

u 8.27 41.3 4/9/03 

u 8.27 41.3 . 4/9/03 

u 8.27 41.3 4/9/03 
u 8.27 41.3 4/9/03 

u 8.27 41.3 4/9/03 

u 8.27 41.3 . 4/9/03 

u 8.27 .41.3 4/9/03 

FORM I PEST - Equivalent 

0039 



1 - Equivalent 
INORGANICS ANALYSIS DATA SHEET 

Lab Name: Analytical Management Laboratories Sample ID: BA1-001 

Client ID: Arrowhead 
----~~----------------------

Project ID Cannon AFB 

Matrix: ·s Project Num 19 --------------------------------
Sample g/ml: 1.24 Lab Sample ID: 1901 

% Solids: not dec. 79.8 Analytical Batch 1007 ------------------------
Instrument ID MICPT J Date Collected: 4/1/03 

----------------------~-----

Prep Batch 41 

Time: 8:15 

Date Received: 4/2/03 10:00:00 AM 

Analytical Method: EPA 6010B 

Prep Method: EPA 3050B 

CAS NO. COMPOUND 
7440-39-3 

7440-43-9 

7440-47-3 
7439-92-1 

7440-22-4 

EPA Lab Code:KS00902 

Kansas Certification:E-1 0254 

Barium 

Cadmium 

Chromium 

Lead 

Silver 

Date Analyzed: 4/8/03 

Date Prepared: 4n/03 

RESULT Units 
102 mglkg 

mglkg 

7.87 mglkg 

12.1 mg/kg 

mg/kg 

Time: 13:14 

Time: 10:15 

Q LLR MQL DF 
0.253 0.505 50.5 

u 0.253 1.01 50.5 

0.505 1.01 50.5 

2.53 10.1 50.5 

u 0.505 1.52 50.5 

FORM I IN - Equivalent 

0047 

0 

() 



1 - Equivalent 
INORGANICS ANALYSIS DATA SHEET 

Lab Name: Anaiytital Management Laboratories 

Client iD: Arrowhead ----------------------------
Matrix: S 

--~-------------------~------
Sample g/ml: 1.27 

% Solids: not dec. 79.8 

Instrument ID 

Analytical Method: EPA 6020A 

Prep Method: EPA 3050B 

CAS NO. 
7440-38-2 

7439-97-6 

7782-49-2 

COMPOUND 

EPA Lab Code:KS00902 

Kansas Certification:E-1 0254 

Arsenic 

Mercury 

Selenium 

Sample ID: ...:B:..;A..:..1;...-0..:..0.;..1;__;. ____________ ~--

Project ID Cannon AFB 

Project Num 19 
~------------------~-------

Lab Sample ID: 1901 
-------------------------~-

Analytical Batch 1010 Prep Batch _4..:..2 ___ _ 

Date Collected: 4/1/03 _..:.;..~;;._ ____ _ Tiine: 8:15 _:..;_'-'-------

Date Received: 412103 1 o:oo:oo AM 

Date Analyzed: 4/10/03 Time: 1:34 

Date Prepared: 4/8/03 Time: 10:48 

RESULT Units Q LLR MQL DF 
3.5 mglkg 0.493 0.986 0.49 

mglkg u 0.123 0.247 0.49 

mg/l<r;J u 0.493 0.986 0.49 

FORM I IN - Equivalent 

0055 
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Lydick 

PAGE 02/05 

Register~ 
New Mexico 

ROBERT L LYDICK 
ROBERT CHAD LYDICK 
ProfeuiorU.I Engim:cr and 

Land Sur'l'e)Or 

ENGINEERS AND SURVEYORS, INC. 
205 E. SECOND STREET - P.O. BOX 728 

CLOVIS. NEW MEXICO 88102-Q728 
505 762-3771 -FAX 505 762-9093 

Texas ·Oklahoma 0'. · 
Colorado 

Arron Mathenie 
Arrowhead Construction 
12920 Metcalf Suite 150 
Overland Park,Kansas 66213 

Date: 9-8-03 

RE: Testing ofVegetative Layer on Lagoon Closure SWMU 101 DACW45-94-D0003 
Cannon Air Force Base, New Mexico 

Dear Arron: 

Currently Lydick Laboratories is not validated by the US Army Corps ofEngineers to perform the test you requested on the material for the Vegetative Layer, ( ASTM D 2974-00 Ash and Organic Matter and the ASTM D 4972-01 pH of soil) 

The test results you have recieved to date on these ASTM Designations were perform by DyessPeterson Testing Laboratories, this laboratory is also currently not validated by the Corps Of Engineers. The test data was reviewed by Mr Chad Lydick a regestered Professional Engineer in the State ofNew Mexico,and it is his belief that the test meet all ASTM requirments. Please let me know how you would like me to proceed concf:mling this matter. 

Very Truly yours 

Lance E. Langan 

() 

0 



·~· 

.-.-.. - -- __ ... --· 

\WI) FOSTER WHEELER ENVIRONMENTAL CORPORA~ION 
TERCCONTRACT NO.: DACW.fJ-9-1-D-0003 

DELIVERY ORDER: 35 PROJECT TITLE AND LOCA T/ON: Worlc Plan for the Closure ofSWMU 101-Sewa~ Logoons. Con11tm AFB 

REQUEST FOR INFORMATION 

(RFI) 

RFI~o. y ~Da~ ¥ofo~ Closure Date 
Sheetl_orL 

------
Work Area: <£ fO"'S.ioJJ/I!r1~/-,q -1.-ov .La'f,.,c 
Apylicable Plans, Dra:Wgs, Specifications:._-=O;_::l---:i;_'t..__D_· _.__::::3.;..::.._/....:.. ·;_·· -~Jfb~!...-!rr~i:)=-=<v=----=:~:::::::· ~v~C(~e. __ ~?Sme;.rf- _K_e (l?r± 

~~~~~~~~? 

USACE QA Signature: __ ·~~~ .. Lti;c...A::J· '4~~-_
4

-.s.Cl~. ..c.,2!4i~·o,£.\ ~~r=-=--· ~--_-_:_Date: 9-/ tJ-c{3 
Distribution: 

AFB Project Manager 
OOM 
T a.sk Managcr/Fnginecr 
QCM 

· CQC Sys~ns'Manap:r 
Sit£ Supcrinii:Qdcrll 
USAcEQA 
Subcontractor. ----

FebM:ary 2003 

r::, 



ROBERT L LYDICK 
ROBERT CHAD LYDICK 
Professional Enginttr and 

Land Sur\'e)'Or 

WC:.O I Or<::UUI'o./ L Y Ul"l,;K 

Lydick 
ENGINEERS AND SURVEYORS, INC. 

205 E. SECOND STREET- P.O. BQX 728 
CLOVIS. NEW MEXICO 88102.0728 
505 762-3771- FAX 505 762-9093 

TO: ARROWHEAD CONSTRUCTION 
12920 METCALF,SUITE 150 
OVERLAND PARK. KS 66213 

DATE: 9-2-03 

RECEIVED FROM: BOSTWICK PITMELROSE,NM 

TYPE OF MATERIAL: PROPOSED MATERIAL FOR EROSION VEGETATIVE LAYER 

PROJECT: LAGOON CLOSURE SWMU 101 AT CANNON AF.B. CLOVIS,NM 

ASH AND ORGANIC MATTER OF PEAT AND ORGANIC SOns 
AS PER ASTM DESIGNATION D 2974-00 

ASH CONTENT= 95.00.4 

ORGANIC MATTER= 5.0% 

pH OF SOIL AS PER ASTM DESIGNATION D 4972-01 METHOD B 

pH=6.6 

LABORATORY DETERMINATION OF WATER(MOISTURE) CONTENT OF SOIL AND ROCK BY MASS AS PER ASTM DESIGNATION D 2216-98 

%MOISTURE= 10.8% 

PAGE 03/05 

Rqistered , 
New Mexico .. 

Texas· Oklahoma o·· '"•. 
Colorado 

0 

/ 

REMARKS: SAMPLE DELIVERED TO LABORATORY BY CONTRACTOR SAMPLED BELOW EXISTING VEGETATION LAYER 

PROJECT NO: DACW 94-45-0003 

LAB NO: AH-4-03-2 

0 



LYDICK LABORATORIES 
P.O. BOX728 
CLOVIS, NM 88101 

....... MD4318-01 

To: ARROWHEAD CONSTRUCTION 
12920 METCALF AVE. SUITE150 
OVERLAND PARK,KS. 66213 

Project: LAGOON CLOSURE SWMU 101 @CANNON 
A.F.B.,NM 

6 8 
22.32 22..12 
29.91 34.11 
28.73 32.26 
1.18 1.85 
6.41 10.14 
18.4 182 

Tare## 9 2 8 
TareWeiQht 22.19 22.13 2225 Tare + Wet Soil 39.14 37.77 41.72 
Tare + Drv Soil 35.59 34.52 37.72 I Number of Blows 15 23 31 :;: Weight of Water 3.55 325 4.00 ·:::; 

= WeiQht of Drv Soil 13.40 12.39 15.47 ., 
h·,.ter Content 26.5 262 25.9 

_&O.----.----~Prl~as~t~k~iT~~C~ha~rt~----r---~ 
~sor----+----~----~---4----~--~ 
~ 40~---+----~----+---~-----+--~ 'C 
~ 30r----+~--~----~---4----~--~ 
~ 20~---+----~----+---~~---+--~ = 10L---~----~----~--~~---+--~ ii: I • 

0o:---~2~0----40L----60~---80~---1~00--~120 

Liquid Limit (LL} 

··-- • ....,.,~~·'t '-' &J..I..\..11'-

-';/! -"E 
Q) 

"E 
0 
0 

Atterberg Report 
Project Number: DACAW4S-.94-D-0003 
Report Number: 5 Report Date: 9/912003 Copies To: FW\TT, COE, ARROWHEAD 
Authorized By: CONTRACTOR 
Performed By: LANCE LANGAN 
Bore#: 1 
Sample 1#: 1 Bore Date: 91212003 Sample Depth: BELOW EXISTING VEGETATION 
Preparation (Wet/Dry): DRY TO WET Page: 1 of 1 

FlowChart 
-1 U\J 

~ 

8t 

1\ 

6\ 

::X. 

4\ 

3l 

..£\ 

1l. 

0
10 25 10 

N~mber of drops 

,,,, .... t: •• , '"l ~ •·"'·~~ Q :,,, 
... -~ • ~·· ~ ... it. I; ( ''· ,-.. ·~ ~'·:" ,. ~··~.· . •r .. 

Liquid Limit 26 
Plastic Limit 18 

Plastic~ Index 8 

Natural Water Content 
Classification of Sample 

Other tests being perf{)rmed on this 
sample: Grain Size 

Method A 

CLASSIFIED AS "CL" AS PER ASTM D-2487 
VEGETATIVE LAYER BOSlWJCK PIT MELROSE NM 

, rtJng 
1 Per: ~ ~ . ~ 0 these lest results constitutes a testing service only. Engineering interpretation or evaluation of test results 18 provided only on written request. \ '• 

. 

0 
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Wt:.~ltst<UUK/LYU!CK PAGE 05/05 

ASTM 0 422-98 Particle Size Anaylsis Report 

100 

90 

80 

70 

60 

50 

40 

I f %COBBLES 
r o.o I 

SIEVE PERCENT 

SIZE FINER 
#4 100.0 

#10 100.0 
#40 99.6 

#100 94.5 
#200 65.2 

" (no specification provided) 

I I 
I l 

%GRAVEL 
0.0 

SPEC: 

PERCENT 

T 
T 

PASS? 

(X=NO) 

%SAND 

34.8 

Pl= 18 

o85= 0.120 
Dao= 
Cu= 

USCS= "CL" 

F.M.=0.05 

Sample No.: Source of Sample: 
location: VEGETATION LAYER 8-25-03 REDDISH MATERIAL 

LYDICK 

8 !il 8 . ; ~ 

%SILT I %CLAY I 

Soil Description 

Atterberg limits 
ll= 26 

Coefficients 
!?6o-
D1s= 
Cc= 

Classification 
AASHTO= 

Remarks 

65.2 l 

PI= 8 

Date: 9-9-2003 
Elev./Depth: 

0 

0 

ENGINEERS & SURVEYORS, INC. 

Client ARROWHEAD CONSTRUCTION 

Project: SWMU 101 LAGOON CLOSURE 

Project No: DACW 94-45-0003 Figure 

'' 



TRANSMsfl-. OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAl8AMP~ I DATE TRANSMITTAL NO. 

MANUFAC1tJR~R'S CERTIFICATES OF COMPLIANCE 10129f2003 021-40-3 

(Read instruCtions on the reverse side prior to Initialing ltili form) 

SECTION I • REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (Thil section w11 be iniliated by 1t1t contractor) 

TO: Cannan AFB Resident Office FROM: Foster Wheeler Envii'ClMierllll C CONTRACT NO. CHECK ONE: 

US AlrtPf Corps of Engineers 
[XI THIS IS A NEW TRA.NSMITTN-

201 N. Perimeter Rd. 
6605 UptO\VI Blvd, NE Su!M 220 DACW45-9-4-D-0003 0035 0 THIS IS A RESUBMfTTAL OF 

cannon AFB NM 88103 
Albuquerque, NM 87110 TRANSMITTAL 

SPECIFICATION SEC. NO. {C<IYer only cne section 'Mit\ each PROJeCT TITLE AND LOCATION CHECK ONE: fillS TRANSIIITT A1. IS 

transmttta~ 02140 SWMU 101 -s~e taaoans Cannon AFB FOR 0 FlO GOV'T. APPROVAl 

ITEM D!SQIPTION OF ITEM SUSMI'T1'£I) MfG OR CONTR. NO. CONT'RACT .W:I:REMCE FOR VARIATION FOR 

HO. (TWJ& •• modtl l'lumbetlele.) CAT., CUM Of DOCUMENT CONTRACTOR (See CE 

DRAWIMO OR COPIES USE CODE lnalt'Udlon use 
BROCHURI! NO. SPEC. DRAWING No.8) COOE 

(See lnstructiM no. 8} PARA. NO. SHEET MO. 

•• b. c. d. '· f. g. h. L 

3 Erosion Vegetation Material Testing TEST REPORTS 3 3.4. B y 13 

I 

I 

REMARKS 
1 certify ttwt the lbovt sullfnltt8d n.m. •• been nvlewed 

Thla subnlttalls for the aouth half only. ( lifJt'rOII 6000 CY) ~~--~-~-.. -~ 
pH Ia out d the spacif'IC8Iion range of 5-7. They are all In the 8 range.( B cede) 

ptelbtlont exctPt 11 ot11erw11a ! 

'This Is an 8Q::eplable range fOr the soils In this area d New ~o. See attaelled memo. ~-A.""'~s. /'A-ll'~,..,,~ 

Pet FCR t11. (elimination ~ ':.rj ~lure tesl) no moisture testing dala aubmlted, per table 3. +. ~ 

~J~~ t ' lS. t-JoT It- !bvcot..U. AJoTC S-ft:nO~ i. t 0 

~~· bL\ 4o PrtA.o~ ~t_e.,F;,~ /;,f: ~I\1V~ lfr 7ftt' 6t:fliloW 
~ jwttc AND SICJN111 

,(_I' ~~~ :I'l5-9~ ~~A:\.. _15'7il'l~ 
ONTMCTOR 

. ,. 
SECTION II- APPROVAL ACTION J 

ENCLOSURES RETURNED (list by Item No.) ~._~EOF~~ 
DATE 

'' 

lp ~t/ ~ . ;tJ ... '5!-t?:3> 

i ~---
-·-~--

- ~-~----
- ---

ENG FORM 4028-R, MAR H . . .-~ 
(ER 415-1·101 EDITION OF SEP 93 IS OBSOLETE. SHEET 1 OF 1 {PrqlDIIMI: CEMP.cE) 

.· -... 



SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Od 29,2003 Submittal No.: 02140-3 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage l..agoons Closure, Cannon AFB, NM 

Certified foT approval as indicated below: 

A - Approved as submitted 

Approved except as noted on the drawings and/or attached sheets. 

It Is hereby certified that the (equipment) (materiill) shown and mafbd in this $Ubmittal is that proposed 

to be incorporated into Contract Number DACW45-94-0-0003, .Delivery Order No. 35, Wott. Authorization 

Directive 1 Is In compliance with the contract drawings and specifications, 

allocated spaces, and Is submitted for Government a 

Reviewed/Certified By: 

Def.criptioo of ltemt; ~ewed~ SD-08 

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as iildicated below: 

A - Approved at. 6\M:lmitted. 

Approved except as noted on the drawings and/or attached sheet(s). Re6Ubmission not 

required. 

C - Approved except as noted on the drawings and/or attached sheet(s). Resubmlsslon required. 

D - Wdl be retumed by separate oorresponden<ie. 

E - Disapproved; see comments on attached sheet. 

F- Receipt acknowledged. 

G - Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of respormbl\ltiesfor errors that may exist, as contractor shan be 

responsible for dimensions and design of adequate COITections. Details and satisfactory 

rk. 

Date: /{) -1/.-o:S 

Rev'1ewer's Signature: 

O:ICAFB\Submlllali\Subnitt81 Re~iew Verlflcalion top soil mat.doc 

N0.995 GJ03 

0 

0 



Memo 
Toe James Morning 

Foster Wheeler Envirormental Corporation 

From: Aaron Mathena 

CC: Greg Wallace 

Dala: 10128103 

Rec Sewage Lagoons Remediation Project, Cannon AFB 
Suboontract No. 045962 
Test Reports ASTM 4972-Erosion Vegetation Layer 

Arrowhead 
Contracting, Inc. 

This memo is in response to your memo dated October 22, 2003, referring specifically to the test 
reports for ASTM 4972. 

The test reports that are referenced in your memo are for in-place tests for topsoil. Specifications 
required a bom:m source assessment which included an ASTM 4972 prior fo any material being 
placed. Also specifications call for in-place tests to occur for f!NerY 2,000 yards d topsoil material 
placed. The original results for material collected at the borroY.f source showed a PH d 6.6, within the 
required specification range of 5-7. The test results in question are for the first, second and third, 
2,000 yards c:l in-place topsoil, and aU have tested out cl specification range. In an effort to explain 
these differences we have contacted our testing fa::ility for a response as \WII as our subcontractor for 
seeding. The laboratory is confident In there results, and do not see them as alarmingly uncommon. 
We see the fact that the topsoil is being placed clirecUy on-top d a concrete material in only a six inch 
lift as a possible explanation for the spike in reading. I do not know if this was e.~er considered when 
the spec was created but the fact that this is an in-place test puts the material in direct contact with the 
concrete material before the samples are taken. Ourselves as well as our laboratory and seeding 
contractor see this as a likelihood for effecting the test results. Finally, in talking with our seeding 
contractor, Brian Guthals, Guthals Nursery, about the effect cl the higher PH reading will have on the 
ability to establish gi"'ONth with the specified native seed, he related to me that it will not have an effect 
at au. 

If we need to pro.tide further documentation or request a field change order to comply with contract 
specification please let me know. I can be reached by phone at 9131461-4182. 

1 



·' 

ROBERT L LYDICK 
ROBERT CHAD LYDICK 
Professional Engineer and 

Land Sur.-eJUr 

Lydick 
ENGINEERS AND SURVEYORS, INC. 

205 E. SECOND STREET- P.O. BOX 728 
CLOVIS. NEW MEXICO 88102:-0728 
505 762-3771 -FAX 505 762-9093 

TO: ARROWHEAD CONSTRUCTION 
12.920 METCALF,SUITE 150 
OVERLAND PARK, KS 66213 

RECEiVED FROM: BOSTWICK PIT MELROSE,NM 

DATE: 10-8-03 

TYPE OF l\IA TERIAL: EROSION VEGETATIVE LAYER SAMPLE # 1 0-2000 yd 

PROJECT: .LAGOON CLOSURE SWMU 101 AT CANNON A.F.B. CLOVIS,NM 

ASH AND ORGANIC MA ITER OF PEAt AND ORGANIC SOILS 
AS PER ASTM DESIGNATION D 2974-00 

ORGANIC MATTER= 5.8% 

pH OF SOIL AS PER ASTM DE~IGNA TION D 4972-01 METHOU B 

pH= 8.6 

LABORATORY DETERMINATION OF W ATER(MOISTURE) CONTENT 
OF SOIL AND ROCK BY MASS ASPER ASTM DES-IGNATION D 2216-98 

% MOISTURE= 7.3% · 

;,• 

REMARKS: SAMPLE BY LABORATORY 

PROJECT NO: DACW 94-45-0003 

LAB NO: AH-4-;QJ. 

LANCE E. LANGAN 
. LABORATORY SUPERVISOR 

Registered 
New Mexico · 

Texas· Oklahoma 0' . 
Colorado 

(.) 

() 
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ASTM D 422-98 Particle Size Anaylsis Report 

100 10 

' 

I 

I 

1 

8 ~ 8 . . ~ 

' 

·I 

., 

~ 

i : 
' . 
: . ~-:. ; 

' ' 
' 
~ . 

i ·I 

0.1 
GRAIN SIZE- mm 

0.01 0.001 

%COBBLES %GRAVEL •.<,SAND %SILT I %CLAY 
0.0 0.0 20.2 79.8 

SIEVE PERCENT SPEC: PASS? Soil Description 
SIZE FINER· PERCENT (X=NO) 

#4 100.0 ;_. #10 100.0 
#40 98.7 
#80 93.5 

#200 79.8 

.. 
(no specification provided) 

PL= 

o85= o.1oo 
DJo= 
Cu= 

uses=· 

Atterberg Limits 
LL= PI=. 

Coefficients 
D5o- Dso= 
D1s= D1o= 
Cc= . 

Classification 
AASHTO= 

Remarks 
SAMPLED 9-23-2003 ON SITE 

Sample No.: Source of Sample: 
Location: VEGETATION LAYER IN PLACE 9-23-03 SAMPLE l 0-2000 YDS 

Date: 

LYDICK 

ENGINEERS & SURVEYORS, INC~ 

Client: ARROWHEAD CONSTRUCTION 
Project: SWMU 101 LAGOON CLOSURE 

Project No: DACW 94-45-0003 

ElevJDepth: 

Figure 



GRAIN SIZE DISTRIBUTION TEST DATA 

l~ent:· ARROWHEAD CONSTRUCTION 
roject: SWMU 101 LAGOON CLOSURE 
roject Number: DACW 94-45-0003 

Sample Data 

:>urce: 
ample No.: 

Sample Length(in./cm.): lev. or. Depth: 
:>cation: VEGETATION LAYER IN PLACE 9-23-03 SAMPLE1 0-2000 YDS 
ascription: 
~te: PL: 
SCS Classification: 
ast~ng Remarks: SAMPLED 

ieve 
4 
10 
40 
80 
200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

LL: PI: 
AASHTO Classification: 

9-23-2003 ON SITE· 

Mechanical Analysis Data 

Percent finer 
100.0 
100.0 

98.7 
93.5 
79.8 

0 

--------------------------~-F __ r_a~c~t_i_o_n_a_l_._c __ o_mp~o_n_e_n_t_s ____________________________ ~· ~ 

::avel/Sand based on #4 
lnd/Fines based on #200 
COBBLES = %· GRAVEL = % SAND::: 20.2 
FINES::;:: 79.8 

35= 0.10 

;,,. 

• 



ROBERT L LYDICK 
Lydick 

ENGINEERS AND SURVEYORS, INC. 
205 E. SECOND STREET - P.O. BOX 726 

CLOVIS. NEW MEXICO 66102-Q726 C
T CHAD LYDICK 
onal Engineer and 
nd Sune,or 

505 762-3771 -FAX 50S 762-9093 

c 

TO: ARROWHEAD CONSTRUCTION 
!2920 MFTCALF,SlJITE 150 
OVERLANDP.A.RK, KS 66213 

RECEIVED FROM: BOSTWICK PIT MELROSE,NM 

DATE: 10-8-03 

TYPE OF MATERIAL: EROSION VEGETATIVE LAYER SAMPLE #2 2000- 4000 yd 

PROJE.CT: LAGOOI'i'CLOSURE SWMU 101 AT CANNON A.~.B. CLOVIS,NM 

ASH Ai'\D ORGANlC MATTER OF PEAT AND ORGANIC SOILS 
. AS PER ASTM DESIGNATION.D 2974-00 · 

. ORGANIC MATTER= 5.0% 

pH OF SOIL ~S PER ASTM DESIGNATIOND 4972.;.01 METHOD B 

pH""8.8 

LABORATORY DETERMINATION.OF WATER(MOISTURE) CONTENT 
OF SOIL AND ROCK BY MASS AS PER ASTM DESIGNATION D 1il6-98 

%MOISTURE= 5.2% 

;,• 

REMARKS: SAMPLE BY LAB ORA TORY 

PROJECT.I'i().t~DAGW 9445-0003 

LA.J3 NO: AH-4-03 

LANCE. E. LANGA..~ 
. LABORATORy SUPERVISOR 

Registered 
New Mexico 

Texas· Oklahoma 
Colorado 

:j 



ROBERT L LYDICK 
ROBERT CHAD LYDICK 
Prof=iOIUII Engin~r and 

Land Surw:)Or 

Lydick 
ENGINEERS AND SURVEYORS, INC. 

205 E. SECOND STREET - P.O. BOX 728 
CLOVIS. NEW MEXICO 88102-0728 
505 762-3771 - FAX 505 762-9W3 

TO: ARROWHEAD CONSTRUCTION 
11920 METCALF,SUITE 150 
OVERLAND PARK, KS 66213 

RECEIVED FROM: BOSTWICK PIT MELROSE,NM · 

DATE: I 0-8-03 

TYPE OF MATERIAL: EROSION VEGETATIVE LAYER SAMPLE #3 4000 - 6000 yd 

PROJECT: LAGOON CLOSURE SWMU I 0 I AT CANNON A.F.B. CLOVIS,NM 

ASH AND ORGANIC MATTER OF PEAT AND ORGANIC SOILS 
AS PER ASTM DESIGNATION D 2974-00 

ORGANIC MA ITER= 7.6% 

pH OF SOIL AS PER ASTM DESIGNATION D 4972-01 METHOD B 

pH= 8.7 

LA BORA TORY DETERMINATION OF WATER(MOISTURE) CONTENT 
OF SOIL AND ROCK BY MASS AS PER ASTM DESIGNATION D 2216-98 

REMARKS: SAMPLE BY LABORATORY 

PROJECT NO: DACW 94-45-0003 

LAB NO: AH-4-03 

LANCE E. LANGAN 
LABORATORY SUPERVISOR 

%MOISTURE= 7.3% 

,,. 

Rqistered 
New Mexico 

Texas · Oklahoma 
Colorado 0 

() 
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ASTM D 422-98 Particle Size Anaylsis Report 

I 
' ' 
' . ! 

8 ~ 8 ;: .. ~ 

u: 
1-

50 z w 
0 
0:: 
w 40 
Q.. 

30 

%COBBLES I 
I o.o I 

SIEVE 

SIZE 
-···· ·-#{4 - . -

#10 
#40 
#80 

#200 

PERCENT 
FINER 

100.0 
100.0 
98.7 
94.9 
.79.1 

%GRAVEL 
i),(l 

SPEC.• 
PERCENT 

PASS? 
(Xo::NO) 

;,• 

%SAND 

20..9 

PL= 

o85= o.o992 
03o= 
Cu= 

%SILT 

Soli Description 

Atterberg Limits 
LL= 

Coefficients 
Dso-
D1s= 
Co= 

Classification 

79.1 

PI= 

Dso= 
D1Q= 

uses= AASHTO= 

* (no specification provided) 

Remarks 
SAMPLED 9-25-Q3 ON SITE 

Sample No.: Source of Sample: 
Location: VEGETATION LAYER INPLACE 9-25.:03 SAMPLE3 4000.6000 YDS 

LYDICK 

ENGINEERS & SURVEYORS, INC. 

Client: ARROWHEAD CONSTRUCTION 

Project! SWMU 101 LAGOON CLOSURE 

Project No: DACW 94-45-0003 

Date: 
ElevJOepth: 

Figure 

%CLAY I 



. \ .... 

-· --· - --·--··. -·- - -

GRAIN SIZE DISTRIBUTION TEST DATA 

Client: ARROWHEAD CONSTRUCTION 
Project: SWMU 101 _LAGOON CLOSURE 
Project Number: DACW 94~45-0003 

Sample Data 

-Source: 
Sample No. : 
Elev. or Depth: Sample Length (in. I em.) : 
Looat1on: VEGETATION LAYER INPLACE 9-25-03 SAMPLE3 4000-6000 YDS 
Description: 
Date: PL: 
USCS Classification: 
Testing Remarks: SAMPLED 

Sieve 
# 4 
# 10 
# 40 
# ao 
# 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Gravel/Sand based on #4 
Sand/Fines based on #200 

LL: PI: 
AASBTO Classification: 

9-25-03 ON SITE. 

Mechanical Analysis Data 

Percent finer 
100.0 
100.0 

98.7 
94.9 
79.1 

Fractional Com onents 

% COBBLES = % GRAVEL == % SAND= 20.9 
%FINES= 79.1 

nasa 0.10 

0 

==========================~~ 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSMITTAL NO. 

MANUFACTURER'S CERTIFICATES OF COMPUANCE 12/1912003 02140-4 
(ReM lnstuellon& on the reverse side prlclr to in~ialinglhls forlll) 

SECTION t • REQUEST FOR APPJ«>VAL Of THE FOLLOWING ll"EMS (Tilis section WID be lnlliatect by 1M ton111ctar) 

TO: Cannon AFB Resident Offfce FROM: Foster Wheeler Enwonmentat C CONTRACT NO. CHECK ONE: 
US ATTrfi Cctps rll:t!glnellr& 

6605 UpiCW!t Blvd, NE Su- 22D DACW-45-94·0..()()03 0035 
[il THIS IS A NEW TFWIStJUTi AL 

201 N. Perimeter Rd. 0 THIS IS A AESUBMITT "LOF 
Cannct~_Ata ~u. 88103 Alb~~qt~III"Ciut. NM 871 H) TAANSL1rrTAL : 

SPEClFICAliON SEC. NO. {Cover 0111y ot~e siiCI!on wilh 8IICh PROJECT 'tm.E AND LOCATJON CHtC&~ ars l'qANSMITTAL IS 
i bansmltal) 02140 SWMU 101 • ~~ La!IOOI'Ii c:..mon AFB FO,_ (XJ FlO GOVT .P/'Pf1oV1&. 

ITI'M 0EscRJPTlONOF lfErl!SUBMmED Mf:GoR~TR. NO. CONTRAC1R£~E~NC! ,OR YAAIATION ,:OR I 
NO. (Type Si~e. ntOdll 1111111&e.-letc.) CAT,,CURYS OF DOCUMeNT c~ In~ 

CE 
bRA1111H(; OR COPI~ uac;oDIE OSE · 

BROcHUR! NO. SPEC. DRAWINU ~.I) COOE ! 

(S~ lnituetlon no. B) PARA. NO. Sll!eTNO. 

• b. e. d. •• .,, 
.g. h • I. 

I 

~ Topo SHOP DRAWINGS 3 1.3.1 A N fti 
.. 

I 

I 

~E~ARI<S I Gfltlfr tl!lt till ~bO¥etubmlttBd tt.mt ....,_ blln I'IVII!'WII 

Fina! TOPO T q1 Soil 1t1 ti.UI and an tomeltlld"' lh•ltrlct ccnfotiMIIce .,.tltl tb• 
m~n1nct d-"91tiiii1Ptclfl1:8t1Qnt ~.,a~ 
.tatw. £..t..l:4. (,k-1-1~~ 

f!:£:.!Jiti¥. I 

. SECTION II ·APPROVAl ACTION ....... 
ENCLOSURES ~ETURNED (UII by item No.) ._Tmf:;zz~OF~~ 0ATE ' 

I- 1-t:?'{ a.; o ,-~y 
' ~ ~ENG FORM 4025-R, MAR 9S (ER 415-f-10) SHEET 1 OF1 ECITIOH OF SEP931S OBSOLETE. (PI'IIPCIIWrt: CfMI'.CE) 
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11:11 402+221+7848 ~ 85057842663 

SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Jalluary 2, 2004 Submittal No.: 02140-4 

Foster Wheeler Environmfmtal Corporation Stamp 

, SWMU 101 Sewage \.agoons Closure, Cannon AFB, MWI 

Certified for approvar es illcfK:ated below: 

A- Approved as submitted 

B- Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) {material) shown alld mai'Ked in this submittal is that proposed 

to be Incorporated Into Contract Number DACW45-94-0-0003, Delivery Order No. 35, Work Authorization 

Directive 1 is in compliance wltn the contract L1rawjngs and speclfications, can be Installed in the 

allocalod ..,..,.. end;, •ubm\1\ed"" ""'""""""' -· ~ ~ 
Reviewed/Certified By: 

James 'lllloming- COM 

Description of Items revjewed: SD-02 Topographic Survey Erosion Vegetative Layer 

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engine&rs 

Cert"ted ror appro'lal as Indicated belcm·. 

Approved as submitted. 

B- Approved except 86 noted on the drawings andlor attached sheet(s). ResLtbmisslon not 
required. 

C • Approved except as noted on the drawings and/or attached sheet(s). Resubmlssion required. 

0 - Will be returned by separate correspondence . 
. •. 

E - Disapproved; see comments on attached sheet. 

F - Receipt acknowledged. 

G - 0\her: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not reB eve contractor of responsibilities for errors that may exist. as contractor shaD be 

responsible for dimensions and design of adequate corrections. Details alld satisfactory 

W() k. 

Date: 1- 'f.-04-

Reviewer's Signature: 

P:ICANNON\lagoana Consltuelion\ESO\Submillall'levlew 1op0 surwy erosion laysr.doc 

I'IJ.104 

0 

() 

0 
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TRANSMITTAL OF SHOP ORAWtNGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSMITTAL NO. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 1211812003 02140-5 

(Read lrstn!c&iolll on llle leWffe side prior toftaing ll1ii fllrm) 

SECTION 1- REQUEST FOR APPROVAL OF THE FOLLOWING ITfMS (Thiu~tionwiube initialed bYtheCQIII18ctw) 

TO: Cannon AFB Rakletll OffiC8 FROt.t: Foster Wheeler Envinlnmenlal C CONTRACT NO. CHECK ONE: 

IJS Army COIPS of ECI&intets 6605 Uptown Blvd, ~ S\lite 220 DACW.45-94.0.00D3 0035 
liJ TtiiS IS A NEW TRANSMITI ld. 

201 N. Perin*!' Rd. 
0 THIS IS A RESUSMITTAL OF 

C1111lal ~FH..MIA 11103 Albuquetque, NM 871 iD TIWISWTTAL 

SPECIFICATION SEC, NO. (Col.r onty oneaec;tlon wJth each PROJECT TlTLf AND LOCATION CHECK ONE: THIS TAANSMITTAL I! 

trllllSI1\Illal) 02140 SWMU 101· S~c lmoonS cannon Af8 FOR Of:lO [il QOVf. APPROVAl 

If~ Ill OE$CRIPllotJ 0. ITEM SU8Mt0flg MFG OR COIWTR. ~- CQNTRACtR£FfR~CE FOI\ YAAI-'llON I' OR 

NO. (f~ size. mDISel numbeffeiC.) CAT., CURVE QF D()c1JMENT I:ONfRACTDfl (Sett Cl; 

DltAWING Oft COPIJ:I 
$1'£C, DfiAWiNG 

USJ!CQOE lnstnJCIIoll UIIE 
BROCHURE; NO. No.6) COOE 

(See insi!Uetioo no. 8) PAR.'. NO. SHEET NO. .. b . c. a. •• f. g. ... I . 

5 Erosion/Veg Layer Materlal pH422,0rga!1ic TEST REPORTS 3 3.4 B y AI 

.J 

' 

REMARKS 
I .:elflfY diet the a11ove &ublllltttd IentS !Ia-~ ,..,e.,._d 

OrPJic CCmtertti#S llOI meet •pdic,tkln of ;.10. 
111 dtllil11111 1rw GOrrect Ifill In the fbis:t c:anfvmlan~ Wltn the 

eonsUitlllllln wllh rec:Iafrlalion vtndor coiiCurred that lhe 1.9 lo 2.9 is acceptllble. 
contnu:t drawing• lllll•p•"llk:itlaPS IUtJM u bdle(Wile 

A variance is ~uestlld. 
llatd· W4{ fer H•s fk \. 

~{?!;:0 
NAME MD SIGNA.T'UI'e OF ~ACTOR 

SECT JON II ·ApPROVAl ACTION 

I eNClOSURES RETURNED (list by item No.) -~ TITl£-ziJ0£0fA~-Ty DATE 

I /l~td 0 M?t . /-7-0 '-/ ' I 
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11:11 402+221+7848 ~ 85057842663 

SUSMfTTAl REVIEW VERIFICATION SHEET 

Date: Januruy 2. 2004 Submittal No.: 02140-5 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons Closure, Cannon AFB, NM 

Certified for approval as indicated bel.ow: 

A- Approved as submitted 

8- Approved except as noted on the drawings and/or et1ached sheets. 

It is hereby certified that the {equipment) (material) shown and marked in this submittal is that proposed 

to be inoorporated lnm Contract Number OACW45-94-D-0003, Delivery Order No. 35, Work Authorization 

Directive 1 is in compliance with the contract dfa~'I'Jngs and specfflcatJons, can be lnst.a.Ued In the 

allocated spaces, and \s subm'l\\ed 1or Government SJYPTO'Ial. ?W ~ 
~~~~ . ~ 

James Morning- COM 

Description of items reviewed: S0-06 Test Reports-Material Testing ErosionNegetation layer 2rrrJ 6500 

U.S. Army Corps of Engineers Stamp 

\ U.S. A.rm; Eng~ 0\&U\c\, ~que Co-r~ o{ El'll:}i~ 
Certified for approval as indicated below: · 

Approved as submitted. 

B - Approved except as no\ed on \'ne clraw~ andlt)'f a\\ac.hed sheet\t.}. Resubmissloo not 

ret:tulred. · 

C - Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

o - wm be returned by separate correspondence. 

E: • Disapproved; see comments on attached sheet. 

F - Re•ceipt acknowledged. 

G- O't'ner. Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor.of responsibilities for errors that may exist, as contractor shall be 

re!~lble for dimensions and design of adequate corrections. Details and satisfactory 

Date: /-71-04-

Reviewer's Signature: 

D:IDOCUME-11migdslwiLOCALS-11Templnote•().4FBSA\-8266869.dcc 

N0.104 

0 

0 

0 



Memo 
To: Walt Migdal 

Tetra Tech FW, Inc. 
From: Aaron Mathena 
cc: Greg Wallace 
Date: 12/29/03 
Re: Sewage Lagoons Remediation Project, Cannon AFB 

Subcontract No. 45962 Test Reports ASTM 2974-Erosion Vegetation Layer 

Please consider this memo as a request for specification variance regarding the test 
results, on report dated December 17, 2003 from Maxim Technologies, Inc., for 
ASTM 2974 (Organic Content) for the final three samples taken for the Erosion 
Vegetation Layer. 

Specifications required a borrow source assessment which included an ASTM 2974 
prior to any material being placed. Als·o specifications call for in-place tests to occur 
for every 2,000 yards of topsoil material placed. The original results for material 
collected at the borrow source as well as the subsequent three frequency tests 
showed an organic content percentage within the required specification range of 5 -
20 percent. The test results in question are for the fourth, fifth and sixth, 2,000 yards 
of in-place topsoil, and all have tested out of specification range at 1.9 to 2.3 percent. 
As the material was being hauled on-site and placed, we did not observe any 
noticeable changes in the properties of the soil. In an effort to explain the differences 
between tests we have contacted our testing facility for a response. The laboratory 
double checked the test method and results for accuracy and are confident in their 
results. 

The basis for our request for specification variance is the information received from 
the seeding contractor scheduled to perform the seeding. According to Ron 
Schreibeis of Rocky Mountain Reclamation the organic content of the topsoil is within 
the range of what he would expect to see in the area. Furthermore, while it is true the 
more organic content in the topsoil is better for seed establishment, it is not typically 
available and therefore not necessary for the establishment of the native seed to be 
used for re-vegetation next spring. Finally, as evidence that the top soil used to 
construct the Erosion Vegetation Layer will support the growth of native seed, the 
borrow area where the topsoil was excavated from some thirty miles west and north 
of the jobsite had an abundance of native grass growth prior to being cleared for 
use. 

If we need to provide further documentation to comply with contract specification 
please let me know. I can be reached by phone at 913/461-4182. 



. . De~.16. 2003 8:52AM Maxim Technologies No.5649 . 

MAXIM 
Technologies Inc. 

December 16, 2003 

Aaron Mathena 
Arrowhead Contractor 
12920 Metcalf* 150 
Overland Park, KS 66213 

RE: Geotechnical Lab Testing 
PO #4310 Lab Tests Cannon AFB 
Maxim #439.01 05 

Dear Mr. Mathena 

On Behalf of Maxim Technologies, Jnc., we are pleased to present this laboratory testing report The 
laboratory results have been completed for PO 114310 Lab Tests Cannon AFB, Overland Park, Kansas. 
Submitted are the Summ3:1)' of results, Hydrometer, and PH results. 

The following report is organized a.'l depicted in the table below: 

• Lab SuilliillllY Sheet 
• Grain Size Anal)'llis 
• PH Data Sheet 

We thank you for !he opportunity to be of service. We can be reached at (913) 321-8100 if you have any 
questions or require additional information. 

Sincerely, 

~'7/J~ 
Eric Walston 
Geotechnical Laboratory Supervisor 

p. 2/6 
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De.c.l6. 2003 8:52AM 

Boring 
Number 

, 
2 

3 

Maxim Technologies 

Sample 

Maxim Technologies Inc. 
Tests Result Summary Sh!let 
PO #4310 Lab lests Cannon AFB 

Arrowhead Contractor 
4390105 

lotal 
Organic 
Content 

Sample Moisture (Method C) 
Depth (ft.) Type (%) (%) 

NA Grab 10.2 2.1 

NA Grab 14.5 1.9 

NA Grab 15.1 2.3 

No.5649 P. 3/6 

Percent 
Finer than 

#200 
Sieve PH 

63.1 8.13 

74.5 8.14 

71.9 8.17 
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Dec. 16. 2003 8:52AM Maxim Technologies No-5649 P. 4/6 

Project: 
Project Numbe~: 
Location: 
~ 

Maxim Technologies Inc. 

PO #4310 Lab Tests Cannon AFB 
4390105 
Crovis, New Mexico 
Arrowhead Contractor 

U.S. Sieve Opening in Inches U.S. Sieve Numbers 

4 2 1 112 1/4 6 10 16 3() 50 100 200 
3 1·112 314 3/B 4 8 14 20 40 6 140 

II' II I! - I "f11[1 ~ I I I 
6 

100 I" . 
95' 

I l 

90 !-1+1+-1-+-+-1-

85 I 

Hydrometer 

~~-1-+-~L · --l-1-1+1--lo-!-~ i-+······ ~~· !++-!! ~~· .. 
E I 

80 

75 

! : !-!+++!-+-+-+- 1++-t-. -:~:~:.-~-~. +!-!,•-+·. .---H..J...I.++-4-+-~' •. 
.... .J.-~L++4-1-

-! 

r-J I 
-+-+-1 
~~- .. l 

·-
·1--

i 50 I : --+++++-¥.+1 +-+·-·.. j f--tttt-' Hl\-t;!--t··- . 1-l-

45 ~1~44-1-l--1--1-- .. -!i1--+!+-I-Hr-t . .. [\ . 1-· 

40 :.1+1 .j..j...l->--1-- : ... -1++-1-H-+-+-+- ~ -+~--=-=t....,..,...+-1 -1--

35 I .. ·-H-Irt-1++-t- I L.l-++-1-+--#l t--~l-1--. 
: I I ~ 30 ... -+---1----4+!.\+· .. 1 : . -t+I+H.-:l-+--+--1 ~ . ·+----tt-lt+-t-t--r-1- ["-. . 
I ~ 

: !+~·~~+1+-1:+_-1-l:~---~:':::·:·+--.--,. :; =...J-·I+++Ho-1: --·-1--+l..J...I.++ll!-t. +. -~ ..... ~·r++·-1-·:~:~ .. _-:::+-1-1-=~ 

1:·: ~::-L..-1....---tJ..I!J-; :::--!!·+··l:L~-.... :,.J..I..,: I~:~~·L.-··-_···:::.!..-lll-+.·~=:-_·-... ~++j:~ .. ...l-· ·-_, • ..l--l~:i:":..W-+-L.....l.-_.1.-[j----il 
1000.000 100.000 10.000 1.000 0.100 0.010 0.001 

Grain Size In Millimeters 

Sand 
Silt or Clay 

Gravel 
Cobbles 

Coarse j Medium I Fine Coars Medium Fine 

Specimen No. Depth (ft) Classification LL PL PI I Cc Cu 

I NA NA 
1 NA %< .002mm Specific Gravity= 2.65 Assumed 

Clay, some silt, reddish 
30.6 brown. 

0100 060 030 010 %Gravel I %Sand %Silt&Ciay 

2.000 0.066 0.002 NA 0.0 I 36.9 63.1 

0 

0 

0 
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Maxim Technologies Inc. 

Project PO #4310 Lab Tests Cannon AFB 
Project Number: 4390105 
Location: Crovis. New Mexico 
Client: Arrowhead Contractor 

U.S. Sieve Opening in Inches I U.S. Sieve Number,; I Hydrometer 

• 2 1 112 114 6 10 16 so 50 100 200 

100 
6 3 1-1/2 314 3/8 4 e 14 20 -40 6 140 
I I I If I ! I 'll r-.. 1 · I li ~ I 1-95 ... .. ~ ' l 

. .. 
I 

.. 

~ 
~ I 

90 ! t· . .. -. -i--
I 'I ~ 

85 I 
' - f-+-1-

I 

l I 
80 

I 

II-
·"l .•. 

-- IT "I . f-
I 
I 

75 .. 

II 
. . I . . .. . . 

-9 I 
.E 70 g .. 

~ 
.. 

Gl I 

~ I 1':1. 65 -. . . ·-........ r-· >- I 

~ \ Ill I 

Cii 60 l - .. -f-
c::: I ' ir I 

. ~ \ ~ "E 55 I .. .. 
I 

~ Ill I I 
tJ 
Qj 50 .. I I 

=1 I 
.. 

~ I 

45 I I I .. 1-. .. 
I I\ . I 40 I I - .. 

~ f.-
I I \ I. I 

35 - I• .. ·~ --
30 f 

I ~ ~ I I .. I ·• .. . . . . 
I ~ I ~ .. ~:I I 

... .. - - r-
I I 

l I 

l-.I 
.... -- --!"-

I I :~ 
I 

I 

15 .. .. I 

~ I~ 
.. I I I 

I 

10 . . I ... . .. t I-~I . I 

·~ I 

5 .. .f- -I I I . 
-

I 

0 I 

1000.000 100.000 10.000 1.000 0.100 0.010 0.001 

Grain Size In Millimeters 
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Oec.l6. 2003 8:53AM Maxim Technologies No.5649 P. 6/6 .. 

Project: 
Project Number: 
Location: 

.c.IiruJt· 

Maxim Technologies /tic. 

PO #4310 Lab Tests Cannon AFB 
4390105 
Crovis, New Mexico 
Arrowhead Contractor 

U.S. Sieve Opening In Inches I U.S. Sieve Numbers I 
4 2 1 1/2 1/4 6 10 16 30 50 100 200 

100 6 3 1·112 3/4 318 4 B 14 20 40 6 140 
1 I I I I 1 . "n .rt . I I li 

95 I I 1'-.. 
f .I L1 ... I . ~ 

90 I I . .. . . 
I I 

II i 
85 

I 
.... I .. -

t I I 
I I 

80 .. 

ll 
. . 

75 .. 
I E 

II 
Ol 70 .. 
a; 

I 
~ 65 - ... 
:>. I 
ID ... 
Cl) 60 ·- .. .. 

l 
..... 

..; l u. 
~ 

'E 55 ·- .. 
I u Cl) 

j ~ 50 .. .. .. G) I 

'j a.. 
4s I ... I I .. .. .. I . ~ 

' ~ 40 .. 

1 
. 

~ 35 ' •. - .. 

~~ 
. I I 

~ 
30 

I 

- ~ . I I 

25 
I I J 

.. 1-· .. 
~. ' I 

20 I .. 
I 

-~ I~ I 

15 
I I 

~ I I 

I ~ 10 ... .. ·-· 
I 

. ~ 5
11 

I 

II I 
I I 

0 I ! I I 

1000.000 100.000 10.000 1.000 0.100 

Grain Size In Millimeters 

Cobbles 
Gravel Sand 

Coa~e I Medium 1· Fine Coars Medium Fine 

Specimen No. Depth (ft) Classification LL PL 

Hydrometer 

I-f--

I-

8 
. 

- .~ 

' 1--1--. I 

j 1\ 

.f\ 
f\ 1-

I 

~ 1- f--· 

1-1-

1\-.: . ·-
[\ 

~ ·-- f..-

1-1-

~ . I 

--
... 1-f..- . 

1-
O.Q10 0.001 

Silt or Clay 

PI Cc Cu 
NA NA 

3 NA 
Clay, some sill, reddish 

%< .002mm Specific Gravity = 2.65 Assumed 

brown. 34.5 
0100 060 030 010 %Gravel %Sand %Sill& Clay 

2.000 0.044 NA NA 0.0 28.1 71.9 
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SUBMITTAL REVIEW VERJFJCATION SHEET 

Date: Nov 20. 2003 
Submittal No.: 02210.1 

foster Wheeler Environmental Corporation Stamp SWMU 101 Sewage Lagoons Closure, Cannon AFB. NM 
Certified for approval as indicated below; 

Approved as submitted 
B - Approved except u nolecl on \he dr~ arn»or a'llached sheets. 

\ 

It is hereby certffied that. \\le ~equ\prnen\) (ma\eflal) shown and marked in this submittal is that proposed to be I~ into Contract Number OACW4~94--D-0003, Delivery Order No. 3 tn. Autholizalion rn~"' 1s \n comp\"tance with the contract drawing& and specifications. can blf!~dled allocated space&. and is submitted for Government ap 
Reviewed/Certified By: 

Description of items reviewed: TOPO Sulvey Pest Ow;r- E 

U.S. Army Corps of Engineers Stamp u.s. Anny Engineer Oistlic:t, Albuquerque Corps of Engineers 
· ed tor approval as indicated below: 

Approved as submitted. 

B- Approved except as noted on the drawings andlor attached sheet(&~. ResubmiasiOn not Jequ\red. 

C - Approved ·except u noted on v-.e ~ am»or anached sheet(s). Resubmisslon required. 
0 - Will be returned by separate correspondenoo. 

E - Di~ see comment~ on attached sheet. _ 
F - Recelpl acknowledped. · 

G- Olher. Specify. 

Note: Items approved as 10 gsi)erallayout only. Dimensions and quantities checlwd. Approval does not relieve ccriracla( 1>f ,-.ponstbJI'ttles lor errors that may exist. as cxmtractor shall be respontUble tor dimenSions and design of adequate correcllons. Details and satisfactoty 

Date: fl. -13=: 0 ') 

. ~ Relliew v.Mtcalion BacldiiN llpoo!LdOC 

" 

\ 
[;103 

\ 



.... 
TRANSMITTAL OF SHOP DRAWINGs, EQUIPMENT DATA, MATERIAL~ ~ES, OR 

MANUFACTURER'S CERTIFICATES OF COMPLIANce 

(Rtlld lntlructlone on the riiY$1'M ekle prior tO illltlalln~ this fotm) 

SECTION I ·REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS 

DATE 
0311912003 

TRANSMmAL NO. 

02210.2 

(Thit section wm be il'llllllad by the contractor) 

r 
TO: Cennon AFB Resident Office 

FROM: Foster Wheeltr Environ~ C 

US Arrrrt Corps of Engineert 
8605 Uptown BIW, NE Suitt 220 

CONTRACT NO. THIS IS A.NEW TRANSMITTAl 
- ~~ECKONe· 

201 N. !'erlmeter Rd. 
A.l:lllqUflllUt NM 81110 

Cannon AFB--MM e81Q3_ 
· ' 

DACW-45-94-0..0003 0035 THIS IS A RESUSMITi AL OF 

TRANSMITTAl 

SPECIFICATION SEC. NO. (Cowr only one MCtlon ~ tiCh 1 PROJECT TITLE AND LOC_ ATION _ _ _ _ 1 cH_ EC!9NE:_I!iiS TRANSmt_ At. IS 

trtnsmi!lll) _ 0221_1l _ _ -~ __ SWMV101-Sewegel.lg_ooneCinnon.AFB _ ~lx.I..E.IOUODVr . .APPROVAL 

11EM-l -Dt!SCftlttnON OFITIM fOB!mTT!D 
.,a~ CONTR. NO. CONTRACT MF&R!NCI- FOR 

1
VARIATtONnOR 

NO. 
(Typt alta, rnodtlnumbfrletc.~ 

CAT., CUR\IE OF DOCUMI!NT CO~TOR (Sit C! 

DRAWINQ OR COfllll 
uti 0001 lnlfluc:llon USI 

IROCHUft! NO. IPEC. DR"WING No. e) COOl 

(S..IIIIfM1Ion no. 8) P/IN. NO. 8HEi1' NO. 

.. b. 
~ ~ L t g. tl. f, 

2- Disposal Facility 
TESi REPORTS 5 3.1 A N A-

REMARKS 

I Gtttfy tltllt die aboYi tuhlltt.r lleml htw been revltWtd 

Jn tltflll lnd 1ft COII'M In f" tldctCOII,.,..,.._ Wlllt ltll 

contrtct d~ ,ncr llfolllone ~ 11 otlai!WIIt 

SECTION II· APPROVAL ACTION 
~-_I 

ENCL.OSURES RETURNED (LI$t by liMn No.) - nnaANO~~CF7AUTHOAm 

~~~~ (( ~??} 

DATE 

.i. . ;:;. b. _-c.; 3 

·I ~ORM 402!·R, MAR t! (!R 41>1·10) EOITION OF SEP I» 18 OBSOI.ETE. SHEET1 OF 1 
(i>repcmnt CI!Mp.() 
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SUBMITTAL REVIEW VERIFICATION SHEET 

SWMU 101 Se JaQe ~Cbsula. CllnnanAFB. NU 

Cellliod for SJIPOWII• hie ala d below: 

-
AppnMMI• 8Ubmllad 

SUbmittal No.: . 0 2- Z t 0 - ""2._ 

B- ,......,..., a.:q~tw .__. ...... ~- ....,.. ... "'--!lhaels.. 

ltia hereby cert11ec1 111i11 ... ~ ft• a'; iaQsfiOM\ and IR&Ibdtl .. ........, is lhalaaopoeed 

_, behD&aaB:I .. Qdnd ........ ~U...,Oidllr .. 3S. 'Wa* .... iiidailui. 

CiraclivB 11S"' CG~aplianc:e wllla&c:uw..,.caa • VI and~ • 

.... ......, spaces. and is !din.._, larGI:Mirnmalt BRII~IL 

0esa~ ar~~~~nas ,.,., • ..t.; o -z. z • o --~ ,_ P• s p-'$., I Me. 3. I 
Soul, 

u.s. Anny COt:ps af Engineels Stamp 

U..S.~EilgiAeelmakt,. .......... er.p.GI&uil 1• 
~-..... CWII- .. ::p ' d lleiDw: 

C- Apptvwed elleeJll•lldiMI aa .. dlallllngs endJor lA laed 8heell(a). Rwutoui ':w•IWJ'......, 

D· "11Bbe~IIJ8111 :ileCDt6dll ~ 
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16:31 
402+221+7848 ~ 85057842663 

N0.461 Q04 

March J 8, 2003 

Mr. James Morning 

Foster Wheeler Environmental Corporation 

6605 Uptown Boulevard N.B. 

SUite220 

Albuquerque, New Mexico 87110 

( , Dear Mr. Morning; 

Diazosal F!M'!ility 

Closure ofSewase J..aeoons. SWMU 101 

C)mnqn Aii Force Base 

Gloyis, New Mexjpo 

This submittal is intended to inform Posta' Wheela Enviroomental Corporation lhat Armwhead 

Contracting. lne. propo9e9 to use the Clovis LandfiU as the dispoSal facility for an solid waste 

that wiR be gcDf.l1llcd duriDs the subject project. The Ddchcsa and telephone number for the 

Clovis L8ndfi\1 is 2S01 B.. Brady~ Clovi&s New Mexico 88101 and (SOS) 769-7852, respectively. 

If you should have any questions regarding this submittal, please call me at (913) 814-9994. 

Sincerely, 

R~ 
Cd~ ~allace, R.O. 

Project Manager 0 k pe~ Sec-1-,.o~ 

02. -z..' o ·· ~. I 
'P , s c.>S" 1\. t r AC. 

c:r- ~ 

::,p,/P..? 
1 



TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSMITIAL NO. 

MANUFACTURER'S CERTIFICATES OF COMPLIANC~ · 2003 
(Read Instructions on the reverse side prior to Initiating this form) P R 2 8 

04/25/2003 02210-3 

SECTION I • REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be initiated by the contractor) 

TO: Cannon AFB Resident Office FROM: Foster Wheeler Environmental C 
CONTRACT NO. CHECK ONE: 

US Army Corps of Engineers 

~THIS IS A NEW TRANSMITI AL 

201 N. Perimeter Rd. 
6605 Uptown Blvd, NE Suite 220 DACW45-94-D·0003 0035 0 THIS IS A RESUBMITIAL OF 

Cannon AFB NM 88103 
Albuquerque, NM 87110 

TRANSMITIAL 
. 

SPECIFICATI.ON SEC. NO. (Cover only one section with each PROJECT TITLE AND LOCATION 
CHECK ONE; THIS TRANSMITIAL IS 

transmi!tal) 02210 
SWMU 101 ·Sewage Lagoons Cannon AFB FOR 0FIO (JaGOV'T. APPROVAL 

ITEM DESCRIPTION OF ITEM SUBMITTED MFG OR CONTR. NO. CONTRACT REFERENCE FOR VARIATION FOR 

NO. (Type size. model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 

DRAWING OR COPIES USE CODE Instruction USE 

BROCHURE NO. SPEC. DRAWING No.6) CODE 

(See instruction no. 8) PARA. NO. SHEET NO. 

a. b. 
c. d. e. f. g. h. I. 

5 Field testing Control CERTIFICATES 5 3.9 A A 

REMARKS 
I certify that the above submitted Items have been reviewed 

In detail and are correct and In the strict conformance with the 

contract drawings and specifications except as otherwise 

stated. 

~~ .gc FROG~ MANAGEB 

NAME AND SIGNATURE OF CONTRACTOR 

SECTION II • APPROVAL ACTION 

ENCLOSURES RETURNED (List by Item No.) NAME, TITLE ~RE OF ~G ~ORITY 
DATE 

.~ z_ -a?'~ r-.$o ~ 

ENG FORM 4025-~, MAR 95 

0 
(t:R 415-1-10) EDITION OF SEP 93 IS OBSOLETE. SHEET 1 OF 1 (Proponent; CEMP.CE) 

r-'\ u 0 

I 

' 



~H~H NM ~leld UFF1ce 

SUBMITTAL REVIEW VERIFICATION SHEET 

Date: April 25, 2003 Submittal No.: 02210 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage lagoons Closure, Cannon AFB, NM .. 

Certified for approval as indicated below: 

)~~Approved as submitted 

Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submittal is that proposed 

to be incorporated into Contract Number DACW45-94-D-0003, Delivery Order No. 35, Work Authorization 

Directive 1 is in compliance with the contract drawings and specifications can be installed in the 

allocated spaces, and is submitted for Govenvnent appr 

Reviewed/Certified By: 

Description of items reviewed: SD-07 Certificates-Field Testing Co 

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

1... [9 Approved as submitted. 

B- Approved except as noted on the drawings and/or attached sheet(s). Resubmission not 

required. 

C- Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

D - WiD be returned by separate correspondence. 

E- Disapproved; see comments on attached sheet. 

F - Receipt acknowledged. 

G - Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibilitieS for errors that may exist, as contractor shall be 

responsible for dimensions and design of adequate corrections. Details and satisfactory 

con\truction of work. 

Signature: ~ ~ ~ i Date: Y-60--G:) 

Reviewer's Signature: 

0:\CAFB\SIIbnillai.>\Subnillal Review Verf~Calon Sheel foeld tesldoc 

505 439 0979 PAGE.02 

p.c 



'Hpr 25 03 12:53p CAFB NM Field Of'f'ice bUb- .. :d::t-u::tt~ 

04/25/2063 16:14 505-762-9093 WESTBROOK/LYDICK 

t"'•"" 
PAGE 02/69 

._,. 
DEF'NUl.AENT OF THE ARMY 

ENGINEER RESEARCH AND DEVELOPMENT CENTER, CORPS OF ENGINEERS 

GEOTECHNICAL AND STRUClURES I.N!ORATORV 

. COP1 FOR YOUR 
INfORMATION 

Wf/IJERWAYS EXPERIMENT STATION, 3909 HH.LS FERRY ROAD 
. VICKSBURG, MISSISSIPPI 391801199 

ATTENTION OF. 

CEERD-G8-E (1110-1-8100c?) 24 Mar 03 

Memorandum .For Commender, USAE District, Albuq\lerque, AlTN: CESPA-EC-G/Mr. Gene Gutierrez, 

4101 Jefferson Plaza NE, Albuquerque, NM 87109 · 

SUBJECT: Validation ~f Lydick Engineers· & Surveyors, Inc., Clovis, NM 

1. Reference Mililary Interdepartmental Purchase Request No. W81G6930376840, dated 06 Feb 03, 

requesting lhe Inspection of lhe.materials testing laboratory of Lydick Engineers & Surveyors, Inc .. Clovis, 

NM. This laboratory was inspected on 11 Feb 03. The .results of that inspection were reported to the. 
Commander, USAE District, Albuquerque on 25 Feb 03. The laboratory reported their deficiency corrections 

to lhe M~terials Testing Center on 17 Mar 03. 

2. The Quality System of the labora1ory is satisfactory and we are granting a validation of the lab to perfOmt 

material tests for lhe U.S. Army Corps of Engineers. The material test methods that the laboratory Is 

validated to perform are: 

a. Aggregate Tests: ASTM C40, C117, C127. C128, C136, C29, CB8, C131, C142, C535, C566, C702. 

C1252, 075, 04791, and 05821. 

b. Bituminous Tests: ASTM D1559, 02041, 02172, D2726, 03203, 03666, and 05444. 

c. Concrete Tests: ASTM C31, C39, C138, C143, C172, C173, C231, C1064, C42, C78, C192, C293, 

C470, C511, C617, C805, and C1071. 

d. Soli Tests: ASTM 0421,0422,0427.0558, 0559, 0698, D854. 01140. D1556, 01557, D2216, 

02217,02487, 02488, D2922, 02937, ·D3017, 03740,04318, and 05084. 

3. We wRI add Lydick Engineers & Surveyors, Inc., las Cruces, NM to the list or commercial laboratories 

qualified to conduct material tests ror the U.S. Army Corps of Engineers, see the Materials Testing Center. 

homepage at htto:l/www.wes.army.mii/SL!MTC/mtc.htm • .All Corps offices will be notified or lhls decision and 

will have lhe opportunity to use their services. The laboratory will remain on our lisl of laboratories qualified 

to·conduct material tests unti111 Feb 06, three (3) years from the date of the inspection. 
. . 

A.://~ 
DANIEL A. LEAVEll 
Director, Materials Testing Center 

CF: 
M~. Chad lydiddl.ydick Engineers & Surveyors, InC., las Cruces, NM 

PAGE.05 

0 . 

0 

() 



'TRANS~ ··.OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL S~S, OR DATE TRANSMITTAL NO~ 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 05/0512003 0221 

(Read Instructions on the reyerse lllde prior to Initiating this form) .. 
SECTION I • REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will t>elnitlated by the contractor> 

TO: Cannon AFB Resident Office FROM: Foster Wheeler Environmental C CONTRACT NO. CHECK ONE: 

US Army Corps of Engineers 
[X} THIS IS A NEW TRANSMITTAL. 

201 N. Perimeter Rd. 
6605 Uptown Blvd, NE Suite f.fA y 0 5 20 ~3 

DACW45-94-D-0003 0035 0 THIS IS A RESUBMITT AL OF 

Cannon AFB NM 88103 Albuquerque, NM 87110 . TRANSMITTAL 

SPECIFICATION SEC. NO. (Cover only one section with each PROJECT TITLE AND LOCATION CHECK ONE: &S TRANSMrrTAL IS 

'transmittal) 02210 SWMU 101 - Sewage. L!goons Cannon AFB FOR 0 FlO GOVT. APPROVAL 

ITEM DESCRIPTION' OF ITEM SUBMITTED MFG OR CONTR. NO. CONTRACT R!FERENCE FOR VARIATION FOR 

NO. (Type size, model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 

DRAWING OR COPIES USE CODE Instruction USE 

BROCHURE NO. SPEC. DRAWING No.8) CODE 

(See Instruction no. 8) PARA. NO. SHEET NO. 

a. b. c. d. e. f. g. h. I. 

3 Suitable material TEST REPORTS 5 1.3.1 A A 

" 

REMARKS 
I certifY that the above eubmlttld lttina have been reviewed 

The Keel material is to b8 utilized as random fill per the approved work plan and USACE has previous data from Terracon reports In dltlllsnd are correct and In the atrlct conformance with tha 

used to prepare the design. · O>OtNd~ ... o"'"""'"othO<WIM 

This Is additional information to confirm It's classification. 
1 ed. 

' 'V'' - ~ y_t;;o3 
.......... ~~AND SIGNATURE 0 ...!'TOR 

SECTION II· APPROVAL ACTION L 
ENCLOSURES RETURNED (List by Item No.) NAME, TITLE AND Sl ATURE 0~ ~lJTHO~I1Y DATE 

~ {J~ ~-t-03 
-

ENG FORM 4025-R. MAR 95 (ER 41f>.1-10) EDITION OF $EP 93 IS OBSOLETE. SHEET 1 OF 1 (Proponent CEMP..CE) 

·" 
·--·· 



SUBMITI AL REVIEW VERIFICATION SHEET 

Date: May 5, 2003 Submittal No.: 0221~ 

Foster Wheeler Environmental Corporation Stamp 

. SWMU 101 Sewage Lagoons Closure. Cannon AFB, NM 

Certified for approval as iildicated below: 

Approved as submitted 

Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified Jhat the (equipment) (material) shown and marked in this submittal is that proposed 

to be incorporated into Contract Number DACW45-94-0-0003, Delivery Order o. 35, Work Authorization 

Directive 1 is in compliance with the contract drawings and specifications, 

allocated spaces, and is submitted for Government a~EOViaL----.,. 

Reviewed/Certified By: 

Description of items reviewed: SD-06-Test Report- Suitable 

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

10 Approved as submitted. 

B - Approved except as noted on the drawings and/or attached .sheet(s). Resubmission not 

required. 

C - Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

D - Will be returned by separate correspondence. 

E - Disapproved; see comments on attached sheet. 

F - Receipt acknowledged. 

G - Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibilities for errors that may exist, as contractor shall be 

responsible for dimensions and design of adequate corrections. Details and satisfactory 

. con~~lwork. 
Signature: ~~ Date: 

Reviewer's Signature: 

0:\CAFB\Submittals\Submiltal Re~ew Verificalion Suitable madoc 



ROBERT L LYDICK 
ROBERT CHAD LYDICK 
Professional Engineer and 

...... Land Surw:)')r 

MAY 5,2003' 

Lydick 
ENGINEERS AND SURVEYORS, lNC. 

205 E. SECOND STREET - P.O. BOX 728 
CLOVIS. NEW MEXICO 88102-Q728 

505 762-3771 -FAX 505 762-9093 

ARROWHEAD CONS1RUCTION 
12920 METCALF SUTIE 150 
OVERLAND PARK, KS. 66213 

DEARARRON 

Registered 
New Mexico 

Texas· Oklahoma 
Colorado 

ENCLOSED IS THE TESTING INFORMATION YOU REQUESTED ON THE KEEL SECTION MATERIAL 
TO BE USED ON THE SWMU 101 LAGOON CLOSURE PROJECT AT CANNON AF.B. AS RANDOM Fll..L. 

TIIE MATERIAL MEETS ALL REQUIREMENT SET FORTII IN SPEC. SECTION 2210 PARAGRAPH 1.3.3 
"RANDOM FILL". LISTED BELOW IS AN OVERVIEW OF THE TEST PERFORMED. 

AS1M D 422-01 PARTICLE-SIZE ANALYSIS OF SOILS 

AS1M D 698-01 LABORATORY COMPACTION CHARACIERISTICS OF SOIL USING STANDARD 
EFFORTS (PROCTOR) 

AS1M D 2487-01 CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES ( USCS) 

AS1M D 2488-01 DESCRIPTION AND IDENTIFICATION OF SOILS 

AS1M D 4318-01 LIQUID LIMIT, PLASTIC LIMIT, AND PLASTICITY INDEX OF SOIL 

IF I CAN BE OF FURTIIER. ASSISTANCE IN TillS MATTER PLEASE FEEL FREE TO CONTACT ME 

VERY 1RUL Y YOURS 

ANCE E. LANGAN 
LABORATORY SUPERVISOR 



Lydick Engineers & Surveyors, Inc. 
P.O. Box728 

Sieve 
Report Date: 
Project: 

Analysis 
4-May-01 

DACA-4700-R-0011 205 E. 2nd Street 
CI!Ms, NM 88101 
505-762-3n1 Report Number: 20 
To: US Army Corps of 

Engineers 

Proj:Runway 22/04 Keel SectionCAFB 

Copies To: 

Sample Type: 
Sampled By: 
Source: 
Tested By: 

Sample Date: 4-Apr-01 Date Tested: 1-May-01 
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10.0 1.0 
Sieve Size (mm) 

Sample Description: IN-PlACE 

<SIL T> 

'\. 

"' 
0.1 0.01 

Comment: LIMITS COULD NOT BE DETERMED AS PER ASTM D-4318 

C.O.E. 

COMPOSITE 
Lance E. Langan 

STA. 87+00 22END 
Lance E. Langan 

Date Received: 4-Apr-01 

Sieve Percent 
Size Passing 
(mm) 

37.500 100.0 
25.000 88.5 
12.500 70.6 
4.750 50.0 
2.000 40.0 
0.425 28.9 
0.075 4.4 v 



Lydick Engineers & Surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 
Clovis,NM 88101 
505-762-3n1 

Sieve 
Report Date: 
Project: 

c Report Number: 

Analysis 
4-May-01 

DACA-4 700-R-0011 
3 

To: US Army Corps of 
Engineers 

Proj:Runway 22/04 Keel SectionCAFB 

Copies To: 

Sample Type: 
Sampled By: 
Source: 
Tested By: 

Sample Date: 4-Apr-01 Date Tested: 1-May-01 
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10.0 1.0 
Sieve Size (mm) 

Sample Description: In-Place 

<SILT > 

."" 
0.1 0.01 

Comment: LIMITS COULD NOT BE DETERMED AS PER ASTM D-4318 

C.O.E. 

COMPOSITE 
Lance E. Langan 

ST A. 85+00 22 END 
Lance E. Langan 

Date Received: 4-Apr-01 

Sieve Percent 
Size Passing 
(mm) 

37.500 100.0 
25.000 90.6 
12.500 75.8 
4.750 56.7 
2.000 46.5 
0.425 32.9 
0.075 5.3 



Lydick Engineers & Surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 
CkMs, NM 88101 
sos. 762-3n1 

Sieve 
Report Date: 
Project: 

Analysis 
4-May-01 

DACA-4700-R-0011 
Report Number: 40 

To: US Army Corps of 
Engineers 

Proj:Runway 22/04 Keel SectionCAFB 

Copies To: 

Sample Type: 
Sampled By: 
Source: 
Tested By: 

Sample Date: 4-Apr-01 Date Tested: 1-May-01 
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10.0 1.0 
Sieve Size (mm) 

Sample Description: In-Place 

<SIL T> 

·. 

" ~ 
0.1 0.01 

Comment: LIMITS COULD NOT BE DETERMED AS PER ASTM D-4318 

C.O.E. 

COMPOSITE 
Lance E. Langan 

ST A. 80+50 22 END 
Lance E. Langan 

Date Received: 4-Apr-01 

Sieve Percent 
Size Passir,g 
(mm) · 

37.500 100.0 
25.000 94.7 
12.500 72.8 
4.750 52.0 
2.000 40~5 
0.425 27.4 
0.075 8.3 0 



Lydick Engineers & Surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 
Clollis, NM 88101 
50>762-3771 

Sieve 
Report Date: 
Project: 

c Report Number: 

Analysis 
4-May-01 

DACA-4700-R-0011 
5 

To: US Army Corps of Copies To: 
Engineers 

Sample Type: 
Sampled By: 

Proj:Runway 22/04 Keel SectionCAFB Source: 
Tested By: 

Sample Date: 4-Apr-01 Date Tested: 1-May-01 
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10.0 1.0 
Sieve Size (mm) 

Sample Description: NORTH END 

<SILT > 

"\ 
~ 

"\ 

0.1 0.01 

Comment: LIMITS COULD NOT BE DETERMED AS PER ASTM D-4318 

Reporting d these test results constitutes a teSting seNc:e arty. Engineering int.erpretlalielf 

C.O.E. 

COMPOSITE 
Lance E. Langan 

STOCKPILE 
Lance E. Langan 

Date Received: 4-Apr-01 

Sieve Percent 
Size Passing 
(mm) 

37.500 100.0 
25.000 88.7 
12.500 79.7 
4.750 61.6 
2.000 50.1 
0.425 36.3 
0.075 9.9 



Lydick Engineers & Surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 
CIOIIis, NM 88101 
505-762-3771 

Sieve 
Report Date: 
Project: 

Analysis 
4-May-01 

DACA-4700-R-0011 
Report Number: 6() 

To: US Army Corps of 
Engineers 

Proj:Runway 22/04 Keel SectionCAFB 

Copies To: 

Sample Type: 
Sampled By: 
Source: 
Tested By: 

Sample Date: 4-Apr-01 Date Tested: 1-May-01 
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10.0 1.0 
Sieve Size (mm) 

Sample Description: MIDDLE 

<SIL T> 

\. 
\ 

\ 

0.1 0.01 

Comment: LIMITS COULD NOT BE DETERMED AS PER ASTM D-4318 

C.O.E. 

COMPOSITE 
Lance E. Langan 

STOCKPILE 
Lance E. Langan 

Date Received: 4-Apr-01 

Sieve Percent 
Size Passing 
(mm) 

37.500 100.0 
25.000 97.0 
12.500 81.4 
4.750 64.0 
2.000 54.6 
0.425 43.0 
0.075 9.4 () 

() 



Lydick Engineers & Surveyors, Inc. 
P.O. Box728 
205 E. 2i1d Street 
Clovis, NM 88101 

Sieve 
Report Date: 
Project: (.:2-3n1 Report Number: 

Analysis 
4-May-01 

DACA-4700-R-0011 
7 

To: US Army Corps of 
· Engineers 

Proj:Runway 22/04 Keel SectionCAFB 

Copies To: 

Sample Type: 
Sampled By: 
Source: 
Tested By: 

Sample Date: 4-Apr-01 Date Tested: 1-May-01 
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10.0 1.0 0.1 0.01 
Sieve Size (mm) 

Sample Description: SOUTH END 

Comment: LIMITS COULD NOT BE DETERMED AS PER ASTM D-4318 

Reporting d these test results constitutes a testing service rriy. Engi 

C.O.E. 

COMPOSITE 
Lance E. Langan 

STOCKPILE 
Lance E. Langan 

Date Received: 4-Apr-01 

Sieve Percent 
Size Passing 
(mm) 

37.500 100.0 
25.000 95.0 
12.500 82.5 
4.750 71.8 
2.000 61.7 
0.425 48.4 
0.075 14.0 
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GRAIN SIZE DISTRIBUTION TEST REPORT c 
c c c 
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GRAIN SIZE - mm 

Test % +3~' % GRAVEL % SAND % SILT % CLAY • 1 0.0 0.0 81 .5 8.5 10.0 

LL PI Da5 D5o Dso D3o D15 D1o Cc Cu • 24 NP 1 .22 0.521 0.359 0.150 0.0550 0.0049 8.77 106.4 

MATERIAL DESCRIPTION uses AASHTO 

• Brown S i I ty Sand with Co I i che Nodules & Grovel SM 

Project No.: 2041 .Remarks: 
Project: Lydick Engineers & Surveyors, Inc. 

Sample Labeled #1 of • Location: Cannon Air Force Base Sewer Lagoon 
Mi lied Cement Treated 

Bas·e from Keel Section 
~ ~ Date: 7-13-01 

GRAIN SIZE DISTRIBUTION TEST REPORT 

DYESS-PETERSON TESTING l.ABORA TORIES. INC. Figure No. 1A 



--?==?=~=~======================================================================= GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 1 -------------------------------------------------------------------------------Date: 7-13-01 _ 
~, ~ect No.: 2041 
~ct: Lydic~ Engineers & Surveyors, Inc. __ ==============-================================================================ 
-------------------------------------------------------------------------------Sample Data -------------------------------------------------------------------------------:Gocation of Sample: 
Sample Description: 
uses Class: SM 
i~ASHTO Class: 

Cannon Air Force Base Sewer Lagoon 
Brown Silty Sand with Caliche Nodules & Gravel 

Liquid limit: 24 
Plasticity index: NP ~ ·-------------------------------------------------------------------------------Notes 

·------------------------------------------------------------------------------~ Remarks: Sample Labeled #1 of Milled Cement Treated Base from Keel Section 
i:>ig. No.: 1A 
·-------------------------------------------------------------------------------Mechanical Analysis Data 
---~---------------------------------------------------------------------------::;ieve 
It 10 

Size, mm 
2.000 

Percent finer 
100.0 

~-------------------------------------------------------------------------------Hydrometer Analysis Data 
-----------------------------------------------------------------------------~--t;ation sieve is number 10 
~ mt -# 10 based on complete sample= · t of hydrometer sample: 100 
1ygroscopic moisture correction: 

Moist weight & tare = 506.70 
Dry weight & tare = 499.80 
Tare. = 129.90 
Hygroscopic moisture= 1.9 % 

~alculated biased weight= 98.17 
~utomatic temperature correction 

Composite correction at 20 deg C = 5 

100.0 

1eniscus correction only= 0 
;pecific gravity of solids= 2.63 
;pecific gravity correction factor= 1.005 lydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K Rm Eff. Diameter time, min _deg C reading reading depth mm 
2.0 20.0 7.0 12.0 0.0137 7.0 15.1 0.0378 5.0 20.0 6.0 11.0 0.0137 6.0 15.3 0.0240 15.0 20.0 6.0 11.0 0.0137 6.0 15.3 0.0139 30.0 20~0 5.0 10.0 0.0137 5.0 15.5 0.0099 60.0 20.0 5.0 10.0 0.0137 5.0 15.5 0.0070 250.0 20.0 4.0 9.0 0.0137 4.0 15.6 0.0034 

~ 

Percent 
finer 
12.2 
11.2 
11.2 
10.2 
10.2 

9.2 



El~psed 
·time, min 
1440.0 

Temp, Actual 
deg C reading 
20.0 2.0 

Corrected 
reading 
'7.0 

K Rm 

0.0137 2.0 

Eff. 
depth 
16.0 

Diameter 
mm 
0.0014 

Percent 
finer 
7.1 

----------------------------;~~~~i~~~l-~~~~~~~~~~-----------------------------

0
.··' 

------------------------------------------------------------------------------cavel/Sand based on #4 sieve 
1nd/Fines based on #200 sieve 
+ 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 81.5 SILT = 8.5 % CLAY = 10.0 

35= 1.22 D60= 0.521 D50= 0.359 
~0= 0.1496 D15= 0.05495 D10= 0.00490 :: a·. 7700 cu = 106.4143 

0 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
c 
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GRAIN SIZE - mm 

% SAND 
68.8 

D5o D3o D15 

0 01 o oo· 

% SILT %CLAY 
14.6 16.6 

010 Cc Cu • 24 NP 1 . 10 0.385 0.237 0.0668 0.0030 

MATERIAL DESCRIPTION uses AASHTO • Light Brown Silty Sand w/Coiiche Nodules/Grovel SM 

Project No.: 2041 Remarks: Project: Lydick Engineers & Surveyors, Inc. 
Sample Labeled #3 of • Locot ion: Connon Air Force Base Sewer Lagoon 
Mi lied Cement Treated 

Base from Keel Sect ion .Date: 7-13-01 

GRAIN SIZE DISTRIBUTION TEST REPORT 
DYESS~PETERSON TESTING LABORATORIES. INC. Figure No. 2A 



-. .. , 
:;:::,= ~= ~ = = = = = = = = == = = = = = == = = = = = = = === == = = = == === == == == == == = = = == = = = == = = ==== = = == == = = = = GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 2 ------------------------------~---------------------------------~--------------)ate: 7-13-01 
)roj ect No. : 2041 
)roject: Lydick Engineers & Surveyors, Inc. 
=============================================================================== 

Sample Data 
-------------------~--------------~-------------------------------~--~-----1ocation of Sample: 

:ample Description: 
rscs class: SM 
IASHTO Class: 

Cannon Air Force Base Sewer Lagoon 
Light Brown Silty Sand w/Caliche Nodules/Gravel 

Liquid limit: 24 
Plasticity index: NP 

Notes 
-------------------------------------------------------------------~----------·.emarks: Sample Labeled #3 of Milled Cement Treated 

Base from Keel Section 
'ig. No.: 2A 
---------------------------------------~-----------------------------~--------

ieve 
10 

Size, mm 
2.000 

Mechanical Analysis Data 

Percent finer 
100.0 

-------------------------------------~----------------------------------------Hydrometer Analysis Data ------------------------------------------------------------------------------eparation sieve is number 10 
ercent -# 10 based on complete sample= 100.0 
eight of hydrometer sample: 100 0 
ygroscopic moisture correction: 
Moist weight & tare = 600.30 
Dry weight & tare = 592.90 
Tare = 133.20 
Hygroscopic moisture= 1.6 % 
~lculated ·biased weight= 98.42 
;Itomatic temperature correction 
Composi,te correction at 20 deg C = 5 

:niscus correction only= 0 
)ecific gravity of solids= 2.63 
?ecific gravity correction factor= 1.005 
rdrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K Rm Eff. Diameter time, min deg C reading reading depth mm 
2.0 20.0 19.0 24.0 0.0137 19.0 13.2 0.0352 
5.0 20.0 17.0 22.0 0.0137 17.0 13.5 0.0226 

15.0 20.0 14.0 19.0 0.0137 14.0 14.0 0.0133 30.0 20.0 13.0 18.0 0.0137 13.0 14.2 0.0094 60.0 20.0 12.0 17.0 0.0137 12.0 14.3 0.0067 250.0 20.0 10.0 15.0 0.0137 10.0 14.7 0.0033 

Percent 
finer 
24.5 
22.4 
19.4 
18.3 
17.3 
15.3 

0 



~ .. · 
. El-apsed 
time, min 
1440.0 

Temp, Actual 
deg C reading 
20.0 6.0 

Corrected 
reading 
11.0 

K 

0.0137 

Rm Eff . 
depth 

6.0 ·15.3 

Diameter 
mm 
0.0014 

Percent 
finer 
11.2 -------------------------------------------------------------------------------Fractional Components 

-------------------------------~-------------------------------------------8 el/~and based on #4 sieve 
.Sand/Fines based on #200 sieve 
•%' + 3 in. = 0. 0 % GRAVEL = 0 . 0 % SAND = 6 8 . 8 :t SILT = 14.6 % CLAY = 16.6 

D85= 
D30= 

1.10 D60= 0.385 D50= 
0.0668 D15= 0.00295 

0.237 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
c 
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GRAIN SIZE - mm 

Test % +3" % GRAVEL % SAND % SILT % CLAY 

• 3 0.0 0.0 72.8 12.6 14.6 

LL PI Dss · D6o Dso D3o D,s DlO Cc Cu 

• 22 NP 1 15 0.437 0.282 0.0923 0.0058 0.0017 1 1 .75 263.0 

MATERIAL DESCRIPTION uses AASHTO 

• Brown Si I ty Sand with Cal iche Nodules & Grovel SM 

Project No.: 2041 Remarks: 
Project: Lydick Engineers & Surveyors, Inc. Sample Labeled #2 of 

• Location: Cannon Air Force Bose Sewer Lagoon 
Mi I led Cement Treated 

Bose from Keel Section 

Dote: 7-13-01 

GRAIN SIZE-DISTRIBUTION TEST .REPORT 

DYESS-PEfERSON TESTING LABORATORIES. INC. Figure No. 3A 



===~================================================================~========== GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 3 -------------------------------------------------------------------------------Date: 7-13-01 
~~ect No.: 2041 · 
~ect: Lydick Engineers & Surveyors, Inc. 
====================================================================~========== 

-------------------------------------------------------------------------------Sample Data -------------------------------------------------------------------------------Location of Sample: 
Sample Description: 
uses class: SM 
AASHTO Class: 

Cannon Air Force Base Sewer Lagoon 
Brown Silty Sand with Caliche Nodules & Gravel 

Liquid limit: 22 
Plasticity index: NP -------------------------------------------------------------------------------Notes -------------------------------------------------------------------------------Remarks: Sample Labeled #2 of Milled Cement Treated Base from Keel Section 

Fig. No.: 3A 
-------------------------------------------------------------------------------Mechanical Analysis Data -------------------------------------------------------------------------------Sieve 
# 10 

Size, mm 
2.000 

Percent finer 
100.0 -------------------------------------------------------------------------------Hydrometer Analysis Data -------------------------------------------------------------------------------s~.· .,ration sieve is number 10 

• . nt -# 10 based on complete sample= 
11'7 ght of hydrometer sample: 100 
Hygroscopic moisture correction: 

Moist weight & tare = 491.30 
Dry weight & tare = 483.60 
Tare = 130.30 
Hygroscopic moisture= 2.2 % 

:alculated biased weight= 97.87 
;;utomatic temperature correction 

Composite correction at 20 deg C = 5 

~eniscus correction only= 0 
3pecific gravity of solids= 2.63 

100.0 

3pecific gravity correction factor= 1.005 1ydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K Rm Eff. Diameter time, min deg C reading reading depth mm 
2.0 20.0 16.0 21.0 0.0137 16.0 13.7 0. 0359 5.0 20.0 15.0 20.0 0.0137 15.0 13.8 0.0228 15.0 20.0 13.0 18.0 0.0137 13.0 14.2 0.0133 30.0 20.0 11.0 16.0 0.0137 11.0 14.5 0.0095 60.0 20.0 10.0 15.0 0.0137 10.0 14.7 0.0068 250.0 20.0 8.0 13.0 0.0137 8.0 15.0 0.0034 

~ 

Percent 
finer 
21.5 
20.5 
18.4 
16.4 
15.4 
13.3 



... ' ' ·~ . 
Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent 
time, min deg C reading reading depth mm finer 
1440.0 20.0 4.0 9.0 0.0137 4.0 15.6 0.0014 9.2 ----------------------------- ;~~~~i~~~i-- ~~~~~~~~~~----------------------------o 

-------------------------------------------------------------------------------
Gravel/Sand based on #4 sieve 
Sand/Fines based on #200 sieve 
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND 72.8 
% SILT = 12.6 % CLAY = 14.6 

DS5= 
D30= 
Cc = 

1.15 D60= 0.437 D50= 0.282 
. 0.0923 D15= 0.00582 D10= 0.00166 
11.7490 Cu = 263.0268 

0 

0 
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TRANSM' ;L OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SA( 'ES,OR DATE I II'"\ I\ f.., &..Vi.J\.1 
TRANSMITTAL NO. r 1 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 03/1912003 02220-1' 

(Read instructions on the reverse side prior to initiating this form) 

SECTION I - REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be initiated by the contractor) 

TO: Cannon AFB Resident Office FROM: Foster Wheeler Environmental C CONTRACT NO. CHECK ONE: 

US Army Corps of Engineers 
[XJ THIS IS A NEW TRANSMITTAL 

201 N. Perimeter Rd. 
6605 Uptown Blvd, NE Suite 220 DACW45-94-D-0003 0035 0 THIS IS A RESUBMITT AL OF 

Cannon AFB NM 88103 Albuquerque, NM 87110 TRANSMITTAL 

SPECIFICATION SEC. NO. (Cover only one section with each PROJECT TITLE AND LOCATION CHECK ONE: THIS TRANSMITI AL IS 

transmittal) 02220 SWMU 101- Sewage Lagoons Cannon AFB FOR 0 FlO (iJ GOVT. APPROVAL 

ITEM DESCRIPTION OF ITEM SUBMmED MFG OR CONTR. NO. CONTRACT REFERENCE FOR VARIATION FOR 

NO. (Type size, model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 
DRAWING OR COPIES USE CODE Instruction USE 

BROCHURE NO. SPEC. DRAWING No.6) CODE 
(See Instruction no. 8) PARA. NO. SHEET NO. 

a. b. c. d. e. f. g. h. I. 

1 Work Plan-Demo TEST REPORTS 5 1.3 A /} 

I 

REMARKS I certify that the above sub tted Items have been reviewed 
In detail and are correct a In the str1ct confonnance.wlth the 
contract drawings and s lflcatlons except as otherwise 

I~ - CQ~ ..........._, I 

'-... "'t(AME f.Mo SIGNATURE OF C~RA~R 

SECTION II - APPROVAL ACTION ----..l I 
ENCLOSURES RETURNED (List by item No.) NAME, TITLE AND ~TURE 0~ AUTHOR.ITY ( DATE 

;• · tf._f u ~n 3-).IJ-Cl 3 
, 

-- L___ 

ENG FORM 4025-P·-""AR 95 (ER 415-1-10) EDITION OF SEP,.t>'" IS OBSOLETE. SHEET 1 OF 1 (PI""''nent: CEMP-CE) 
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SUBMITTAL REVIEW VERIFICATION SHEET 

'Date: 3/ /4~~ Submittal No.: . · 0 2 -z Z () - f 

Foster Wheeler· Environmental Corporation Stamp 

SWMU 101 Sewage~ C1osu1e. cannon AFB. NM 

Certified for 8fiPIUI'SI as hlicalecl below: 

Approved as submilled 
:Apptowed except as nolllld on the ciawiiiQS andlor' allactted sheels. 

It is hereby certified lhat the (equipment) (mat,erial) shown and marked in tis submillal is 1hat proposed 

to be h:orporated if*J Conbacl Number DACW4&94-D-0003. Delivery Onler No. 35. Work Aullolzallou 

Oifective 1 is in COI1'IJIIiance wilh the c:ontracl ciawings and speci&catio.'lS. 

allocated spaces. and is subl11illed for Gcwemment appoval. 

ReviewedfCerlified By: 

Desa lptioo of ftems reviewed: : l)ei'V\..C.. w"""" k - f> I A (/' 
u.s. Army Cor.ps of Engineers Stamp 

U.S. Anrrt Engineer" Disbid. Albuquerque Corps of Engill8eiS 

Certilied for appmval as a.• aled below: 

A/ Approyed as submitled. 
r-

Approved ecept as noled on lhe clawinys andb.alladldll sheel(s). Resubnission riot B-
requhed. 

C- Approved ew:ept as noiBd on lhe drawings andlor allac:hed eheet(s). Resubmisaion raquilad. 

0- Wll be returned by ii8piiiaiB QJiaespondence. 

E- DisappnNed; see commanls on aUactled sheet. 

F- Receipt aQ&wwledged.. 

G- Other: Specify. 

Hole: lams app~owad as to general layout onlt- Dimensions and.....,..._ c:hedad. Approwal does 

not relieve c:onbaciDr of responsibililie for emn that may exist. as conbactor shal be 

lespoliiSible for dliiiBitsbiS and design of adecJIBie conedioiiiS. Delalls and SQiisf¥'11'!ry 

construction of work. 

Signabe: Dale: 
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Introduction: 

This plan describes the equipment and procedures proposed by Arrowhead Contracting, 
Inc. for the demolition of discharge and outflow piping within the north and south 
lagoons and the concrete materials within the south lagoon. Arrowhead Contracting, Inc. 
reserves the right to modify the listed equipment and described procedures in this plan if 
site conditions change or a more reasonable field tested method is approved by Foster 
Wheeler Environmental. 

Protection of Property: 

Existing trees will not be disturbed or damaged without prior approval of Foster Wheeler 
Environmental and Base Civil Engineering Office. Portions of fencing on the west side 
of the south lagoon may be removed to facilitate hauling of the keel material into the 
south lagoon. Arrowhead will submit a diagram of which sections of fencing will be 
removed to Foster Wheeler Environmental and the Base Civil Engineering Office for 
approval prior to this work. The removed sections of fencing will be stored in the 
equipment staging area to protect against damage from the ongoing work. Arrowhead 
will restore the sections of fencing in their original locations to the satisfaction ofFoster 
Wheeler Environmental at the completion of the project. 

Empty purge tanks adjacent to monitoring wells will be moved adjacent to the perimeter 
fencing at the onset of construction to protect them from potential damage from site 
activities. Purge tanks containing fluids will be left in place and surrounded with metal 
fence post and yellow caution flagging to protect them from potential damage from 
equipment working in the vicinity ofthe tanks. Yellow caution flagging will also be 
placed on the bollards surrounding the wells to highlight the locations to construction 
equipment working in the vicinity of the wells. 

Demolition of Piping: 

Piping as designated in the Section 02220 of the Specifications will be removed and 
disposed of in the center portion of the south lagoon prior to placing any random fill over 
this material. The piping will be cut with a cutting torch or broken at joints at the ground 
surface or points coinciding with the limits of earthwork. A permit will be obtained from 
the base prior to any cutting activities. If applicable, the pipe may be broken with the use 
of an excavator track-hoe instead of cutting it with a torch. 

The pipe will then be transfer to the center of the south lagoon and broken into smaller 
pieces with the use of the track-hoe. Placement of the piping in the center portion of the 
south lagoon will ensure that a minimum of 24 inches of random fill is place over the 
pipe. Sections of piping remaining in the ground will be filled with cement grout having 
a minimum 28-day compressive strength of 250 psi. The grout will be placed directly 
into the pipe using a cement truck. A sample of the cement will be obtained and tested to 
verify the compressive strength. 



' r 

Concrete Demolition: 

The concrete dike at the inside perimeter of the south lagoon will be removed from the 

face of the berm and used as random fill. The concrete will then be transfer to the center 

of the south lagoon and broken into smaller pieces no larger than 36 inches with the use 

of the tack-hoe. Placement of the concrete in the center portion of the south lagoon will 

ensure that a minimum of 24 inches of random fill is place over this material. 

The concrete slab in the south lagoon and the concrete gate structure will be demolished 

and disposed of in a similar fashion as the concrete dike material; however, Arrowhead 

may elect to use a breaker attachment or wrecking ball to facilitate the breakage of the 

concrete into the specified dimension. Water valves and meters associated with the gate 

structure will also be placed in with the random fill. 

Access Road Demolition: 

The five access roads into the lagoons will be excavated and placed in with the random 

fill. 



TRANs{ '~'.AL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL sn.ES, OR DATE TRANSMITIAL NCJIII( -
· MANUFACTURER'S CERTIFICATES OF COMPLIANCE \ •. 04125/2003 · 0237{. "' 

(Read instructions on the reverse side prior to initiating this form) l no ') R Z.003 
SECTION I· REQUEST FOR APPROVAL OF T~LOWiNG ITEMS (This section will be initiated by the contractor) 

TO: Cannon AFB Resident Office FROM: F t Wh I E . tal C CONTRACT NO. CHECK ONE: · 

US Army Corps of Engineers os er ee er nvrronmen ~THIS IS A NEW TRANSMITIAL 

201 N. Perimeter Rd. 6605 Uptown Blvd, NE Suite 220 DACW45-94-D-0003 0035 0 THIS IS A RESUBMITT AL OF 

Cannon AFB NM 88103 Albuquerque, NM 87110 1:'RANSMITTAL 

SPECIFICATION SEC. NO. (Cover Only one section with each PROJECT TITLE AND LOCATION CHECK ONE: THIS TRANSMITIAL IS 

transmittal) 02377 SWMU 101 • Sewaae Lagoons Cannon AFB FOR IXJFIO 0GOV'T. APPROVAL 

ITEM DESCRIPTION OF ITEM SUBMITTED MFG OR CONTR. NO.. CONTRACT REFERENCE FOR VARIATION FOR 

NO. (Type size, model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 
DRAWING OR COPIES USE CODE Instruction USE 

BROCHURE NO. SPEC. DRAWING No. 6) CODE 

(See instruction no. 8) PARA. NO. SHEET NO. 

a. b. c. d. e. f. g. h. I. 

5 Commerical Testing Lab CERTIFICATES 5 3.1.6 A F 

REMARKS 
I certify that the above submitted Items have been reviewed 

SECTION II· APPROVAL ACTION 

In detail and are correct and In the strict conformance with the 

contract drawings and specifications except as otherwise 

stated. 

~" .-< 
KATHY QMERNTK, QC PROGRAM MANAGER 

NAME AND SIGNATURE OF CONTRACTOR 

ENCLOSURES RETURNED (List by Item No.) NAME, TITLE AND SIGNATURE OF APPRff AUTHORITY DATE 

;~t:~ tr~~-
ENG FORM 4025-0. MAR 95 (ER 415-1-10) EDITION OF SE'P 93 IS OBSOLETE. SHEET 1 OF 1 ;'Qnent: CEMP-CEJ 
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.. Apr 25 03 12:55p CAFB NM Field OFFice 

SUBMITI AL REVIEW VERIFICATION SHEET 

Date: · April 25, 2003 Submittal No.: 02377-1 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons Closure, CannonAFB, NM 

Certified for approval as indicated below: 

(p Approved as submitted 

B- ·Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submittal Is that proposed 

to be ;ncorpomted ;,.. Cootrac;t Number DACW45-94.D·0003, Dof..,.rder No. 35, Wort< Authorization 

Directive 1 is in compliance with the contract drawings and specificati , can be installed in the 

allocated spaces, and ;s submkled for Gove....,ent ap~ 0 
~ 

Reviewed/Certified By: I. _. ~ L/_ '2 ~l'_3 . 
•,Morning • 

1 r 
Description of items reviewed: SD-07 Commerdal Testing lab t 

U.S. Anny Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

A - Approved as submitted. 

B - Approved except as noted on the drawings and/or attached sheet(s). Resubmission not 

required. 

C - Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

D - wm be returned by separate correspondence. 

E- Disapproved; see comments on attached sheet. 
/ 

~ Receipt acknowledged. 

G- Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibUities for errors that may most, as contractor shall be 

responsible for dimensions and design of adequate corrections. Details and satisfactory 

Reviewer's Signature: 

0:\CAFB\Sutrrjllals~bmilal Re\oiew Verific8tioa Comm l.ab.doc 

512!5 439 0979 PAGE.02 

0 
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PAGE £15/~9 64/25/2663 10:14 565-762-9693 WESTBROOK/LYDICK 

L YDJCK ENGINEERS & SURVEYORS, JNC. 
CONSTRUCTION MATERIALS TESTING LABORATORY 

STATEMENT OF QUALIFICATIONS 

SUMMARY OF QUAUFlCATIONS 

J. Small Business -100% family ownership- established in 1961 within the C'rty of 
Clovis, N.M. 

2. Comply with requirements of ASTM E 329 and D 3740. 
3. Full time New MeXico and TeXas Registered Professional Engineer on staff(Current 

New Mexico P.E. Registration Number 5955. Texas P.E. Registration Number 
~~ . 

4. All testing equipment calibrated at least annually by an independent calibration 
laboratory in accordance with ASTM E 4-98. 

S. All tests.perlbrmed in accordance with standards of Amer-ican society for Testing 
Materials (ASTM) or other applicable standards. 

6. . Sufficient personnel to meet project scheduling requirement and avoid delays. 

DET AD.1ID QUALIFICATIONS: 

OWNERSHIP 

Lydick Engineers and Surveyors, Inc. is operated as a sub-chapter S corporation with 
Robert Chad Lydiclc. principal Robert L. Lydick, the fathu ofChad Lydick, founded the 
business in 1961, within the City of Clovis. The materials testing Lab was established 
within the organization in the mid 1970's which allowed the firm to offer a more 
complete full service operation to our diverse client base. 

A new state-of~the--art facility was constructed at 205 Gidding Street in 1997. This new 
facility has greatly enhanced our capabilities by providing added space for our new 
equipment as well a.s increased wet room capacity. 

Currently our laboratory staJfis composed of three certified lab techs under the 
supervision of a licensed professional engineec. AdditionaJ technicians have been 
employed in the past as needed; however our present staff has 29 years combined service 
with our company in this field. 

FACILITIES: 

A statc-of-t~art laboratory located at 204 Gidding Street in CJovis, New Mexico. The 
facility is a 2600 square foot building cons~ sting of laboratory~ office 1l1d warehouse 
space. The facility was opened in October 1997. 

Mobile laboratorjes- We currently do not have fuDy equipped mobile laboratories to 
perform soil testing, concrete testing and inspections on site. We do beNe the capability 
of sending laboratories. which are fully equipped with stato-of-tbe-111 testing equipment 
when needed. 

Rc:W.cd: 12..0.S·D2 

--- • ·- -·-· I 1111 -Ill~ 
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~4/25/2~83 1B:l4 

CAFB NM Field OFFice 

505-762-9693 WESTBROOK/LYDICK 

PERSONNBL: (Resumes included) 

p.o 
PAGE El6/69 

Robert C. Lydick- President- Majority Shareholder- Twenty-eight years expericoce in 
materials testiJl8. 

Lance Langan - Laboratoty Supervisor- Eleven years experience in materials testing. 

Robert Mick- Laboratory Safety Office- Twenty-seven yean experience in materials 
tesf:iD&. . 

Supervisory personnel to coordinate and staff work, observe fieldwork for quality 
assurance p\lrposes. 

Administrative staff to prepare and distribute reports. 

QUALITY ASSURANCE: 

Supervisor monitors both ficJd and lab work to Cll.9lire quality and uniformity in 
individual test procedures. 

Registered Professional Engineer ova-sees all testing procedures in addition to reviewing, 
signing. and stamping all :reports. 

Enginea- immediately· contacts owner or contractor personnel to discuss any failures. 

Seaman, Humboldt and Troxler nuclear gauges are maintained in accordance with 
regulations of the New Mexico Environmental Department and the United States Nuclear 
~atory Commission. · 

TRAINING: 

Technical personnel training includes: 
American Concrete Institute- .Laboratmy Technician I 
American Concrete Institute- Field Technician I 
Seaman Nuclear Measuring Devices Certificatioa 
NICET Levell 
NICET~Ill 
OSHA 40 Hour Hazwoper Cow-se 
NMSHTD Contractor- Quality Conlrol (PMBP and Soils) 
Corps of Engineers Construction Quality Management for Construction 
Corps of Engineers Airfield Paving 

2 
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INSURANCE; 

CRFB NM Field OFFice 505-439-09?9 

585-762-9093 WESTBROOK/L YDIO< 

Commercial General Liability -
Each Occurrence- · $1,000,000 
Fire Damage- S 50,000 
Medical Expense- S . S,OOO 
Personal & Adv Injmy- $1,000,000 
Galeral Aggregate - $2,000,000 
ProducuCompOpAg . Sl,OOO~OOO 

Automobile Liability-
Combined Single Limit St.ooo.ooo 

Workers Compensation- Statutory Limits 
Each Accideot- $ 100,000 
Disease Each Employee S 500;000 
Disease Policy Limit S 100,000 

Professional Liability
Limit $1,000,000 

p •. , 

PI¥:£ En I 89 

PROJECTS: Lydick Emgineers Testing Laboratory,lnc. has provided materials testing 
and engincerins services to numerous architects, engineers. contractors and oWDCI'S. A 
partial list is enclosed~ (Exhibit Vll) 

TESTING AND INSPECTION SERVICES INCLUDE: 

Permeability Tests - Flexible Wall Permea.miter performed in accordance with 
ASTMD5084. 

Compacted soils. slruclural fill., backfill, and aggregate base course for roads and 
pavements. The optimum moisture-density relationship is performed in 
accordance w.ith ASTM D 698. In place density and moisture tests are performed 
utilizing Seaman and Humboldt Nuclear Measuring Gauges. The New Mexico 
State Highway Department certifies our technicians for contractor quality control. 
These certifications are required to work on hlghway projects under the. New 
Mexico Stale Highway and Transportation Departmellt. 

Asphalt Paving and Base Course-We have a complete asphalt laboratory for mix 
designs and to test samples of hot mix. We also have a mobile hot mix laboratocy 
for me at a hot mix batch plant. Other equipment includes three Nuclear 
Measuring Gauses for density testing. 

3 
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~4/25/2003 10:14 5~5-762-9El93 WESTBROOK/LYDICK PAGE EIB/EI9 

Concrete- American Concrete Institute certified technicians. Services include 
mix designs, slump, air and compressive strength tests. Tests include concrete 

cylinders, prisms and beams. Tests perfonned in accordance with ACI 

procedures and ASTM C 31, ASTM C 39 and ASTM C 143. Equipment 
calibrated annually. 

Mortar- Technicians trained in per-Conning these tests on mortar cubes per ASTM 

C 270. Company has equipment required to perform compression testing on 
mortar sample. 

Environmental Phase I- Site Assessments 
Site assessments are required on most oommercial rea) estate transactions. 

The lender wants a full understanding of the environmental condition of the 
property prior to making a lending decision.. Site assessments are performed in 
accordance with ASTM E- J 527-00 standards. The site assessments identify 
documented and/or potential environmental impacts due to past or present 

operation or conditions, and to identify potential chemical contamination from on- · 

site and off-site sources. Superfund experience.. 

Numerous other tests as shown in the enclosed price list. 

Our technicians are trained and experienced in the performance of all the tests indicated 

in the proposal We have a sufficient number of technicians to perform the tests when required 
without delay.s. Our support staff quicldy prepares the reports from the test data and on the 

average, the written report is mailed to you within four days of completion ofthe test. Our 

engineer immediately communicates failures to you via teJephone. 

4 
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MATERIALS TESTING SERVICES 

Lydick Engineers and Surveyors_. Inc. bas operated its Materi.aJs Testing Laboratory since 1975 
in the City of Clovis. We have found that being able to offer clients a complete engineering 
seJVice. from design. construction staking to the materials testing. on their" projects has been both 
a benefit to them as well as us. The prompt determination of dat~ whether it be construction 
layout or quality of materials, is of benefit to the Design Engineer in the successful completion 
of a project. 

Our materials testing laboratory is fully equipped for the testing of soils. base cours~ concrete 
and asphalt pavements. The U.S. Corps ofEngjneers has approved the Jab equipment and staff 
for service on their projects. We have provided Ow- .services on IUUDerous NMSHID projects as 
weD as many municipal projects within Eastern New Mexico and West Texas. 

Mr. Bob Mick is our senior laboratory technician and radiation safety officer for our laboratory 
staff. He is currently rated a Certified Associate Engineering Technician through the National 

· Institute for Certification in Engineering Technologies. Bob has been directly involved in the 
materials testing field since 1974 and is qualified in all areas of materials testing. He is also 
certified in the operation ofbolh nuclear density gauges operated in our Jab. Bob was tbe project 
supervisor for the recently completed Franklin Addition, Elbe Street Reconstruction and 
Canadian and Danube Street Improvements Projects for the City ofPortales. New Mexico. Bob 
is also certified to perform services in hazardous waste restricted areas under OSHA 1910.120 
regulations. 

Mr. Lance Langan Blso is certified as Level No. 1 Technician with the American Concrete 
Institute. He is also certified on the operations of our nuclear density gauges and bas 16 years 
experience with our firm Lance bas been in responsible charge of aJI materials testing services · 
that our firm has been involved with at C.A.F.B. during their recent 200 million-dollar expansion 
program, which was begun in 1993. In addition. Lance Langan was the chief materials testing 
techniciari on the recently completed Ingram Lake Dam and Channel, Sycamore Street and 
Fairmont Park/Prince Street Drainage Improvements Projects and the Seventh Street 
Reconstruction Project within the City of Clovis. 

In addition. our finn was involved in the Runway 22/04 Re-keel Project and the .Reconstruction 
of Runway 13/31 Project recently completed at Cannon Air Force · 

Chad Lydick is the ChiefEngineer for our laboratory staff. Chad studied materials testing at 
N.M.S.U., has attended numerous N.M.S.U. concrete schools annuaiJy and is also certified in tbe 
usage of nuclear density gauges. 

Our knowledge of area material sources as well as preferred concrete and asphalt pavement 
designs has been a benefit to our clients that are unfamiliar with our area. This has insured a 
minimum of repetitive testing of materials utilized by the contractor dwing construction. 

PAGE.09 
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MANUFACTURER'S CERTIFICATES OF COMPLIANCE 0512212003 ·.·, I 
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US Amrl Corps of Engineers 
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fosta" Whcclcr EnviroomeacBJ Corp. 
221 N. Paimetcr R.oacl 
CaiiDOD AFB. NM 88103 
Offiodfu: SOl714-7164 
SOl-301-4716 

facsimile transmittal 

Fax: t-{02. 2ZI 7 B~B 
From: James Morning 
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13:07 402+221 +7848 ~ 8505?842663 

SEWAGE LAGOONS CLOSURE PROJECT 
CANNON AFB, NEW MEXICO 

Borrow Source Assessment Test Submittal 
Transmittal No. 02377-3 

The re-submittal is approved, however, the following comments are noted and shall be 
addressed in all future submittals. 

1. Provide USCS classification on all future test reports (Proctor curves. grain-size 
curves, permeability test repo~ Atterberg limits, etc.,). USCS classification 
shall be consistent on all reports. 

2. Provide a brief material description to include color, texture, and other 
distinguishing characteristics of each material for inclusion on all future test 
reports (Proctor curves, grain-size curves, permeability test reports, Atterberg 
limits, etc.,). Material description shall be consistent on all reports. 

3. Proctor curves 1 & 2: USCS classification.reported as ''SWSC". Correct USCS 
classification is "SM-SC". Please be sure USCS classification is correct and 
·consistently :rioted on all future test reports~ 

+ 

N0.620 

0 

0 

() 



13:07 402+221+7848 ~ 85057842663 N0.620 
# - ••• -·-..-· _______ .......,... 

c 

c 

SUBMITTAL REVIEW VERIFICATION SHEET 

D21te: May 22, 2003 Suf>mf'C(al Na.: (]2.371 

Foster Wheeler Environmental Corporation Stamp 
--~~---------, ..-------

SWMU 101 Sewage Lagoons Closure, Cannon AFB, NM 

Celtified for approval a~_lnd_lcatOO __ b_eto...;:._w:_. --------------------~---1 

Approved as submitted 

B- Approved emept as noted on tile drawings andlor attached sheets. 

It is hereby certified that the (equipment). (materi81) shown and marked in this su tal is that proposed 

to be inc:ot"porsted into Contr~c! Number DA~94-D-0003. Delivery Order N • 35. Work Authorization 

Directive 1 is in compliance with the contract draw\ngs and specilicatlo 

~ed •paces, end is submitted for Government &DDI'OV.I~ 

Reviewed/Cer1ffied By: 
6$ 

Description d kems reviewed: SD-06 Test Report 02377- Re-Su 

U.S. Anny Corps of Engineers Stamp 

U.S. Army Engineer Oi$ltid, Albuquerque Corps of Engineers 

Certified for approval as Indicated below: 

A - Approved as subrnA\ed. 

Approved except as noted on the drawings and/or attached sheet(s)~ Resubnlsslon not 

required. 

c- Approved except as noted on the drawings andlor·attached aheet(&). Resubmission required. 

0 - Will be r$iumed by separate correspondence. 

E - Di~pproWid; see comments on attached $beet. 

F - Receipt acknowledged. 

G ~ Olher. Speclfy. 
#------------------------:----:----:--:---:---:--:--:· .. 

Note: IU!mt approved aa to genera11Ciyout only. DimensionS and_quantilies checked. Approval do" 

not t'elieVe comector of responslbfties for errors that may 81dst, as contractor shan be 

responsible for dimensions end design of adequa\e oon-edions. Details and satisfactory 

6t.60-6E?-SOS 
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PERMEABILITY TEST REPORT 

TEST DATA: SAMPLE DATA: 
'c-''; 

Specimen Height (em): 11.43 Sample Identification: EXISTING BERM 

Specimen Diameter (em): 7.04 

Dr!:J Unit Weight Cpcf): 117.0 Vi sua 1 Description: REDDISH CLAYEY SAND 

Moisture Before Test (%); 12.6 

Moisture After Test on: 16.8 Remar~s: ~~ 0 5084-00 KSAT 

Run Number: 1 • 2 ' (poiN-Tt1 24hr. SATURATIOB) 

Ce 1 l Pressure <psi): 50.0 Maximum Dr!:l Density <pcf); 117.1 

Test Pressure<psi): 50.0 Optimum Moisture Content (%): 12.8 

Back Pressure (p·s i): 45.3 ASTM<D698) 

Di ff. Head Cps i): 4.7 Percent Compaction: 99.97. 

Flow Rate ( cc /sec ) : 1.01· x 111"-2 Per mea meter t!:Jpe: FLEXWALL 

Perm. (em/sec): 9.01 X 18"-6 Sample type: REMOLDED 

TIME - t <sec) 
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AVERAGE HYDRAULIC GRCIDIENT - dH/L (em/em) 

Project: SWMU 101 LAGOON CLOSURE@ C.A.F.B. Project No.: OACAW-45-3 

Location: WASTE WATER PLANT @ CANNOI'I A.F.B. F 1 l e l'lo.: KSAT-1 ) 
Date: 5-9-03 Lab No. : LYDICK 3-133 I"' 

Tested by: L.E.L. 

PERMEABILITY TEST REPORT Checked by: 

LYDICK ENGINEERS & SURVEYORS, INC. Test: CH - Constant head . 



=~========================================
==================================== 

" 
CONSTANT HEAD PERMEABILITY TEST RESULTS 

PROJECT NAME: SWMU 101 LAGOON CLOSURE @ C.A.F.B. FILE NO.: KSAT-1 

PROJECT NO.: DACAW-45-3 

LAB NO.: LYDICK 3-03 
PROJECT LOCATION: WASTE WATER PLANT @ CANNON A.F.B. 

SAMPLE IDENTIFICATION: EXISTING BERM 

DESCRIPTION: REDDISH CLAYEY SAND SAMPLE TYPE: REMOLDED 

MAX. DRY DENS.: 117.1 OPT. WATER CONTENT: 12.8 DATE: 5-9-03 

INITIAL PARAMETERS: 

HEIGHT: 11.43 em 

DIAMETER: 7.04 em 

WET WEIGHT: 938.5 g 

MOISTURE CONTENT: 12.6 % 

QFY DENSITY: 117.0 pef 

"~CENT COMPACTION: 99.9 

SPECIMEN DATA 

FINAL PARAMETERS: 

HEIGHT: 11.44 em 

DIAMETER: 7.04 em 

WET WEIGHT: 973.8 g 

MOISTURE CONTENT: 16.8 % 

DRY DENSITY: 116.8 pcf 

---------------------------·---------------------------------------------------

CELL NO.: 2 

CELL PRESSURE: 

TEST PRESSURE: 

BACK PRESSURE: 

I 0.0 psi 

DIFFERENTIAL HEAD: 

TEST PARAMETERS 

PANEL NO.: 2 

RUN NO. 1 

50.0 psi 

50.0 psi 

45.3 psi 

4.7 psi 

POSITIONS: 2 

RUN NO. 2 

I 

----------------~-----------------------------------------
--------------------

AVERAGE FLOW RATE: 

·~)cOEFFICIENT OF CORRELATION: 

'f ,, ERAGE GRADIENT: 

~PERATURE: \ 
I 

PERMEABILITY, K, at 20 deg C: 

PERMEABILITY DATA 

RUN NO. 1 

1. OlE-02 ccfsec 

0.99588 

28.8 

20.0 deg c 

9.01E-06 CID/SeC 

RUN NO. 2 

===================== LYDICK ENGINEERS & SURVEYORS, INC. ===================== 

+ 



============================================================================== 
PERMEABILITY TEST DATA 

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

>roject Name: 
~ile No.: 
>roject Location: 
?roject No.: 
>ample Identification: 

:..ab No.: 
)escription: 

3ample Type: 
>tax. Dry Dens • : 
>tethod (D1557/D698): 
)pt. Water Content: 
~ate: 
Remarks: 

Permeameter Type: 
rested by: 
Checked by: 
rest type: 

PROJECT DATA 

SWMU 101 LAGOON CLOSURE @ C.A.F.B. 
KSAT-1 
WASTE WATER PLANT @ CANNON A.F.B. 
DACAW-45-3 
EXISTING BERM 

LYDICK 3-03 
REDDISH CLAYEY SAND 

REMOLDED 
117.1 
D698 
12.8 
5-9-03 
ASTM D 5084-00 KSAT 
POINT#1 24hr.SATURATION 
FLEXWALL 
L.E.L. 

CH - Constant head 

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

Diameter: 1 
Top: 2.772 ·in 
Middle: 2.769 in 
Bottom: 2.774 in 
Average: 2.77 in 

Length: 1 
4.500 in 

Average: 4.50 in 

Moisture, Density and 
specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

.2 
in 
in 
in 

7.04 em 

2 3 
in 

11.43 em 

Sample Parameters: 
2.73 
1072.50 

967.55 
134.00 

1 
2.774 
2.770 
2.775 
2.77 

1 
in 4.505 

4.51 

12.6 % 
117.0 pcf 
0.3134 

99.9 % of max 

75.3 % 

After test: 

in 
in 
in 

in 

in 
in 

2 
in 
in 
in 

7.04 em 

2 
in 

11.44 em 

1107.80 
967.55 
134 •. oo 
16.8 % 

116.8 pcf 
0.3148 
100.0 % 

3 
in 

Q 

0 

0 
============================================================================== 
PAGE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 11 

==~===~=~===================================================================== '5". 



·------------------------------------------------------------------------------
CONSTANT HEAD PERMEABILITY TEST CONDITIONS DATA 

Cell No.: 2 Panel No.: 2 

Run Number: 

Cell Pressure: 
Saturation Pressure: 
Inflow Corr. Factor: 
outflow Corr. Factor: 
Test Temperature: 

1 

50.0 psi 
45.0 psi 
1. 00 
1.00 
20.0 °C 

Positions: 2 

2 

o.o psi 
o.o psi 

1.00 
1.00 
o.o °C 

--------------------------------------------------------------------------.----PERMEABILITY TEST READINGS DATA 

CASE DATE TIME ELAPSED GAUGE BURET OUTFLOW/ 

D X (24 hr) TIME-sec PRESSURE-psi READING-cc INFLOW 

S R IN OUT IN OUT RATIO 

s X 5/ 9/ 3 ·6:48:00 0 50.0 45.0 0.40 20.70 0.00 

5/ 9/ 3 7:14:00 1,560 50.0 45.0 19.80 1. 30 1.00 

R 19.80 1.30 
R 0.60 20.40 

5/ 9/ 3 7:42:00 3,240 50.0 45.0 19.90 1.20 0.99 

c 19.90 1.20 
0.90 20.20 

5/ 9/ 3 8:09:00 4,860 50.0 45.0 20.10 1.00 1.00 

R 20.10 1.00 
R 1.20 19.90 

5/ 9/ 3 8:47:00 7,140 50.0 45.0 20.40 0.70 1.00 

R 20.40 0.70 

R 1.30 19.70 

5/ 9/ 3 9:19:00 9,060 50.0 45.0 20.50 0.60 0.99 

Test Pressure = 5o.o psi Differential Head = 4.7 psi, 329.7 Cl\\ H20 

Gradient = 2.885E 01 Flow rate = 1.012E-02 ccfsec R squared = 0.99588 

Permeability, K20.0° = 9.014E-06 cmjsec, K20° = 9.014E-06 cmjsec 

c 
============================================================================== 
PAGE 2 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 11 

==:======;:=;::======================================~=========================
====== 
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PERMEABILITY TEST REPORT 
TEST DATA: SAMPLE DATA: 

Specimen Height (em): 11.43 Sample Identification: EXISTI~G BERM 

Specimen Diameter (em): 6.97 

Dry Unit Weight < pcf): 113.6 Vi sua] Description~ REDOISH CUWE'< SAMD 

Moisture Before Test on: 14.7 

Moisture After Test 00: 18.8 Remarks:: ASTM 0 5084-00 KSAT 

Run Number: 1 • 2 .. (PoiNTt2 24hr.SRTURATIO~ 
Ce 1 l Pressure <psi): 50.0 Maximum Dry Dens it~ Cpcf): 117.1 

Test Pressure:cps i): 50.0 Optimum Moisture Content 00: 12.8 

Back Pressure(psi): 45.3 ASTM<698) 

Diff. Head <psi): 4.7 Percent Compaction: 97.0% 

Flow Rate (cc/sec): 1.11 x lBA-2 Per mea meter type: FLEXWALL 

Perm. <em/sec): 1.01 X 18A-5 Sample t!:lpe: REMOLD 

TIME - t (sec) 
0 2500 5000 7500 10000 

0 
~ 

!'-.. 
,..,. ~ 
u 20 ~ 

0 ""' ~ ""-> ~ '0 
"-

I 40 

w ~ 

l 
E 

""" ::::J ~'--.... _J 

,,, 

) .o 60 --......... > ~ 
:I 
0 ' 

......... 
~ -' r.. .... 80 "' ""' 

100 
"'-. 

,..,. 
0 

1 X 10"-4 Ill 
~ 

' IJ X 10"-5 
E 
0 
~ 6 X 10"-5 

.::t. 

I <4 )( 10A-,S 

>-
t-.... 
_J 
H z X 10A-5 III 
a: 
w 
E 
~ 
w 
n. 1 X 10A-5 

0 10 Z0 30 40 

AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

Project: SWMU 101 LAGOON CLOSURE ~ C.A.F.B. Project No.: AH-303 

Location: WASTE WATER PLANT e CANNON R.F.B. F i ~e No.~ KSAT-2 

Date: 5-9-03 Lab No.: LYDICI< 3-03 

PERMEABILITY TEST 
le~ted by: 

REPORT Checked b!:F 

LYDICK ENGINEERS & SURVEYORS, INC. Test: CH - Constant head 

7 



=============================================================================== 
PERMEAB7L7TY TEST DATA 

::-"i: ·================================================~======================== 

Project Name: 
File No.: 
Project Location: 
Project No.: 
Sample Identification: 

Lab No.: 
Description: 

sample Type: 
Max. Dry Dens. : 
Method (D1557/D698): 
Opt. Water Content: 
Date: 
Remarks: 

Permeameter Type: 
Tested by: 
Checked by: 
Test type: 

PROJECT DATA 

SWMU 101 LAGOON CLOSURE @ C.A.F.B. 
KSAT-2 
WASTE WATER PLANT @ CANNON A.F.B. 
AH-303 
EXISTING BERM 

LYDICK 3-03 
REDDISH CLAYEY SAND 

REMOLD 
117.1 
698 
12.8 
5-9-03 
ASTM D 5084-00 KSAT 
POINT#2 24hr.SATURATION 

FLEXWALL 

CH - Constant head 

----------------~-------------------------------------------------------------

Diameter: 1 
Top: 2.750 in 
Middle: 2.740 in 
Bottom: 2.750 in 
Average: 2.75 in 

Length: 1 
4.500 in 

Average: 4.50 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

2 
in 
in 
in 

6.97 em 

2 3 
in 

11.43 em 

Sample Parameters: 
2.73 
1036.80 

919.70 
125.60 

1 
2.770 
2.750 
2.750 
2.76 

1 
in 4.506 

4.51 

14.7 % 
113.6 pcf 
0.3335 

97.0 % of max 

80.5 % 

in 
in 
in 

in 

in 
in 

After test: 

2 
in 
in 
in 

7.00 em 

2 
in 

11.45 em 

1069.00 
919.70 
1.25.60 
18.8 % 

112.6 pcf 
0.3392 
100.0 % 

3 
in 

============================================================~=================
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------------------------------------------------------------------------------

Cell 

CONSTANT HEAD PERMEABILITY TEST CONDITIONS DATA 

No.: 3 Panel 

Run Number: 

Cell Pressure: 
Saturation Pressure: 
Inflow Corr. Factor: 
Outflow Corr. Factor: 
Test Temperature: 

No.: 3 

1 

50.0 
45.0 
1.00 
1.00 
20.0 

psi 
psi 

oc 

Positions: 3 

2 

0.0 psi 
0.0 psi 

1.00 
1. 00 . 
0.0 °C 

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

CASE DATE 
D X 
S R 

S X 

R 
R 

R 
R 

R 
R 

R 
R 

5/ 9/ 3 
5/ 9/ 3 

5/ 9/ 3 

5/ 9/ 3 

5/ 9/ 3 

5/ 9/ 3 

PERMEABILITY TEST READINGS DATA 

TIME ELAPSED 
(24 hr) TIME-sec 

11:00:00 
11:28:00 

11:54:00 

12:21:00 

12:59:00 

13:21:00 

0 
1,680 

3,240 

4,860 

7,140 

8,460 

GAUGE 
PRESSURE-psi 
IN OUT 

50.0 
50.0 

50.0 

50.0 

50.0 

50.0 

45.0 
45.0 

45.0 

45.0 

45.0 

45.0 

BURET 
READ IN G-ee 
IN OUT 

1.10 
20.80 
20.80 
1.30 

21.00 
21.00 
1.60 

21.10 
21.10 
1.90 

21.40 
21.40 

2.20 
21.60 

21.40 
1. 70 
1.70 

21.20 
1.60 
1.60 

21.10 
1.70 
1. 70 

20.90 
1.40 
1.40 

20.60 
1.40 

OUTFLOW/ 
INFLOW 
RATIO 

0.00 
1.00 

0.99 

0.99 

1.00 

0.99 

rest Pressure = 50.0 psi Differential Head = 4.7 psi, 329.2 em H20 
3radient = 2.880E 01 Flow rate = 1.109E-02 ccfsec R squared = 0.99427 
Permeability, K20.0° = 1.008E-05 cmjsec, K20° = 1.008E-05 cmjsec 

============================================================================== 
?AGE 2 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 12 
=~============================================================================ tv 



PERMEABILITY TEST REPORT 
TEST DATA: SAMPLE DATA: 

Specimen Height (em): 11.43 Sample Identification: EXISTING BERM 

Specimen Diameter (em): 7.30 
Dry Unit Weight ( pcf): 109.1 Visual Description: REDDISH BROWN CLA'l'E'I' 

Moisture Before Test (%): 16.7 SAND 
Moisture Aft.er Test. (%) : 20.6 Remarks: ASTM 0 5084-00 KSAT TEST 

Run Number: 1 • 2 "' f8nf4hr. SATURATION~ 
Cell Pressure Cpsi): 50.0 Maximum Dry Density Cpcf): 117.1 

Test Pressure<psi): 49.7 Optimum Moisture Content on: 12.8 

Back Pressure <psi): 45.1 ASTM<D698) 

Di ff. Head <psi): 4.6 Percent Compaction: 93.2% 

Flow Rate (cc/sec): 2.GG x tBA-2 Permeameter t!::Jpe: FLEXWALL 

Perm. (em/sec): 2.22 X 10A-5 Sample t~pe: REMOLDED 

TIME - t (sec) 
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0 10 20 30 40 
AVERAGE HYDRAULIC GRADIENT - dH/l (em/em) 

Project: SWMU 101 LAGOON LOSURE @ C.A.F.B. Project No.: DACAW-45-3 

Location: CANNON A.F.B. WASTE WATER PLANT F i 1 e l'lo. : AH-3-03 

Date: 5-9-03 Lab No.: LYDICK 3-03 

Tested b~:P L.E.L. 
PERMEABILITY TEST REPORT Checked b~: L.E.L. 

LYDICK ENGINEERS & SURVEYORS. INC. lest: CH - Constant head .. 
<· 



===============================================================~============= 
PERMEABILITY TEST DATA 

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

roject Name: 
ile No.: 
roject Location: 
roject No.: 
ample Identification: 

,ab No.: 
'escription: 

ample Type: 
:ax. Dry Dens • : 
:ethod (01557 /D698) : 
•pt. Water Content: 
1ate: 
:emarks: 

•ermeameter Type: 
'ested by: 
:hecked by: 
'est type: 

PROJECT DATA 

SWMU 101 LAGOON LOSURE @·C.A.F.B. 
AH-3-03 
CANNON A.F.B. WASTE WATER PLANT 
DACAW-45-3 
EXISTING BERM 

LYDICK 3-03 
REDDISH BROWN CLAYEY 
SAND 
REMOLDED 
117.1 
0698 
12.8 
5-9-03 
ASTM D 5084-00 KSAT TEST 

FLEXWALL 
L.E.L. 
L.E.L. 
CH - Constant head 

PERMEABILITY TEST SPECIMEN DATA 

Diameter: 1 
Top: 2.872 in 
Middle: 2.876 in 
Bottom: 2.870 in 
Average: 2.87 in 

Length: 1 
4.500 in 

Average: 4.50 in 

Moisture, Densi~y and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
sat.liratioif: 

Before test: 

2 
in 
in 
in 

7.30 em 

2 3 
in 

11.43 em 

Sample Parameters: 
2.73 
1107.20 
967.23 
131.30 

. 16.7 % 

1 
2.872 
2.876 
2.871 
2.87 

1 
in 4.500 

4.50 

109.1 pcf 
0.3597 

93.2 % of max 

81.4 % 

After test: 

in 
in 
in 

in 

in 
in 

2 
in 
in 
in 

7.30 em 

2 
in 

11.43 em 

1139.30 
967.23 
131.30 
20.6 % 

109.1 pcf 
0.3598 
1·oo·~o % 

3 
in 

0 

0 

0 
:============================================================================= 
•AG:f,: 1 LYDICK ENGINEERS & SURVEYORS, INC • DATA SET 10 . . :============================================================================= 

,J--



.. 

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

~ECT NAMI 

PROJECT LOCl 

SAMPLE IDEN~ 

DESCRIPTION: 

SAND 

MAX. DRY DE1 

INITIAL PAl 

HEIGHT: 11. 

DIAMETER: 

WET WEIGHT: 

MOISTURE C< 

DRY DENSIT1 

'L~~~~~-~~~ 

CELL NO. 

CELL PRESS1 

TEST PRESS1 

BACK PRESS1 

I o. 
DIFFERENTil 

AVERAGE FL< 

\!> COEFFICIEN~ -
(':RAGE GRl 

PERATURl 

PERMEABILr 

===========~= 

------------------------------------------------------------------
CONSTANT HEAD PERMEABILITY TEST CONDITIONS DATA 

Cell No.: 1 Panel No.: 1 Positions: J 

Run Nuniber: 1. 2 

Cell Pressure: 50.0 psi o.o psi 
Saturation Pressure: 45.0 psi 0.0 psi 
Inflow Corr. Factor: 1.00 1.00 
outflow Corr. Factor: 1.00 1.00 
Test Temperature: 20.0 oc 0.0 oc 

PERMEABILITY TEST READINGS DATA 

CASE DATE 
D X 
S R 

S X 

R 
R 

R 
R 

5/ 9/ 3 
5/ 9/ 3 

5/ 9/ 3 

5/ 9/ 3 

5/ 9/ 3 

TIME ELAPSED 
(24 hr) TIME-sec 

13:32:00 
13:47:00 

13:59:00 

14:11:00 

14:23:00 

0 
900 

1,620 

2,340 

3,060 

GAUGE 
PRESSURE-psi 
IN OUT 

49.7 
49.7 

49.7 

49.7 

49.7 

44.7 
44.7 

44.7 

44.7 

44.7 

BURET 
READING-cc 
IN OUT 

1.70 
24.00 
24.00 

3.30 
22.50 
22.50 

4.50 
22.80 
22.80 
5.60 

24.70 

23.7( 
1..5( 
1. 5( 

22.3( 
2.3< 
2.3( 

21.1< 
2.2< 
2.2{ 

19.9( 
0.3( 

Test Pressure= 49.7 psi Differential Head= 4.6 psi, 326.6 < 

Gradient = 2.858E 01 Flow rate= 2.656E-02 ccfsec R squared = 
Permeability, K20.0° = 2.222E-05 cmfsec, K20° = 2.222E-05 cmjsec 

==========================================================
=======~ 

PAGE 2 LYDICK ENGINEERS & SURVEYORS, INC. 
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Lydick Engineers & Surveyors, Inc. 
P.O. Box728 
205 E. 2nd Street 
Clovis, NM 88101 
505-762-3771 

To: ARROWHEAD CONSTRUCTION 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOONS 

Sample Date: 26-Mar-03 Date Tested: 25-Mar -03 
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Proctor Report 
Report Date: 26-Mar-03 • 
Project: DACAW45-94-D-0003 
Report Number: · o· 
Sample Type: . COMPOSIT 
Source: EXISTING BERMS 
Tested By: B HIERONYMUS 

Date Received: 26-Mar-03 

Max. Dry Density: 
Optimum Moisture(%): 

Moisture 
Content 

8.5 
10.3 
12.2 
13.9 
15.5 

Dry 
Density 

107.6 
119.0 
121.2 
114.7 
111.4 

121.8 
11.6 

Wet 
Density 

116.7 
131.3 
135.9 
130.7 
128.7 

0 
Method: ASTM D-1557-01 
Rammer Type: MANUAL 
Preparation: DRY TO WET 
% Retained Smm screen: 0.0 
% Retained 1 Omm screen: 0.0 2 10 

7 8 9 10 11 12 13 14 15 
Moisture Content(%) 

16 17 18 19 % Retained 20mm screen: 0.0 

CommentFCMSSfFIED AS SMISC REPORT 1 OF 2) 

Reporting of these test results constitutes a testing service only. ngin ring interpretation or evaluation of test results is provided 
only .on written request. · 

r 



Lydick Engineers & Surveyors, Inc. 
P.O. Box728 
205 E. 2nd Street 

~~Jqvis, NM 88101 
'-"'-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARKKS66213 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOON@ CANNON AFB 

Sample Date: 26-Mar-03 Date Tested: 27-Mar-03 

12 )(l Zero Air Voids @ 2. 73 S.G. 
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Proctor 
Report.Date: 
Project: 
Report Number: 
Sample Type: 
Source: 
Tested By: 

Report 
28-'Mar-03 

DACAW45-94-D-0003 
2 

COMPOSITE 
EXISTING BERMS 

R. MICK 

Date Received: 26-Mar-03 

Max. Dry Density: 117.1 
Optimum Moisture (%): 12.8 

.Moisture Dry Wet 

13 

I 
n 1 

~ \ \ 

Content 
9.1 
11.0 
12.6 
14.7 
16.7 

Density 
110.0 
113.6 
117.0 
ll3.6 
109.1 

Density 
120.0 
126.1 
131.8 
130.3 
127.3 
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10 .11 12 13 14 15 16 17 18 
Moisture Content (%) 

Sample Description: EXISTING SANDY BROWN 

CommentljJSes--ctASStF.tEJT.AS:SIWSC REPORTZOFi] 

\ 
\ 

Method: ASTM D-698 
Rammer Type: MANuAL 

· Preparation: DRY TO WET 
% Retained 5mm screen: 0.0 
% Retained 1 Omm screen: 0.0 

19 20 % Retained 20mm screen: 0.0 

Reporting of these test results constitutes a testing service only. Engineer" g interpretation or evaluation of test results is provided 
only on written request. · 
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TRANSMmAL'OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSUITTAL NO. .. 

MANUFAC1URER'S CERTtFICATES OF COMPLIANCE 0512912003 02371-4 

(Raid lnslructlons on the 18\Nlfae •Ide prtor to tn~W~no INa tonn) 

SECTION I· REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS· (Thill sectlcn wa&be lnlllaad W lht ctlht~r) 

TO: Clmon AFB h•ldenl Otnc. f:R()M; Foster ~r EnWanl'lllrll8 C OON'rRAeT NO. ~C~bre 
US ArmfC~ of Englnlert THI81S A NEW TRANSMrrTAL 

201 N. Perlmltlr Rd. 8805 ~ Bhd, NE S\tlle 220 OACW45-14-1).(1003 0035 THIS IS A AUUBMrrTAt. OF 

~AFB.NM 88103 Alluq111tqU8, NM 87110 TRAtafTTAL 

SPECIFICATJON 8l:C. NO. (CO. oMj one eec11Gn wllh each PROJfCT TITLe ~D lOCATION C~:tr:a:~ STJWa11'1'.6LIS 
Jtan•mlltaQ 01:l71 SWMU 101-~l.aaaansCannonAFB POR Fl) [l GOVT.~ 

ITEM J)l!!ltJtlf'IQi CW'}t'IM SUIMITTID MFG Ott c:oN1'R. NO. CQITRACT Cl ~()A ~ 'e: 
NO. (1)pe ... modlll'tulnlllf/llc:.) ~IM OF DOCMIPT 

GOtt COPIU UIICCID! Ul! 
IROCHUMHO. ..c. NIL I) COD! ' 

(let lrlllndon ,.,. I) JfMA.MO. IHIETNO. I 
~ b. 0. d. .. f. g. h. I. 

1 TOP~pre c 7l>P ff' ~l.MI.lb€ "+- ~ZtJ.J~fi4 SHOP DRAWINGS ;_$ 1.5 A A 
~ 

~ 

f 
REMARJ(S I~Wthtii!M~ fbidltlmihMbltn ,_...... 

, ....... endlrtCOINCt lll .. ltltat~wlllllthl 

~~ ·-·-
"'""" 

" .~ ~~CJMAjilc~r, ..L . .J.-RT - ~o-tVR 

SECTION II· APPROVAL ACTION I c;....o-

ENCl.OSURtS FtETIJRNEO (u-t ~ 111111 H"-) ~TITLE AJ«l SIGI\\TURl OF APfROVJNG AUTHORfTY f OltTE 

c, -d?-d.? d <1d!~ 
~ ENG FORM 4t2l-ll- '-AR 15 (ER 41$.t•101 SHEET10F1 EDifiON OF SEPta IS ~l.ETE. (ltlapaNri: CEMPa, 

c 0 .. 0 

,. 
,•-

) 
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Date: May 3D. 2003 

Foster Wheeler Environmental Corporation Stamp 
S'MAU 101 Sewage Lagoons Closure, Cannon AFB. NM 
Certified for approval as indicated below: 

A- Approved as tdmiUsd 
B- Approved emept as noted on the drawings andlor attached shel!lls. 

N0.627 

n Ia hereby certHied 1hal the (equipment) (material) shown and rmu\tad in • wbmit\at Is that propoaecl 
10 be incorporala:J irm Conlrad Namber DACW45-94-0-0003, DeliM9fy No. 35, WOrt .Whori.zation 
Directive 1 is in c::omptiance wi\h the anract dnlwings and apedfic::aticlll« 
allocated spaoes, and IS $UbmiUed for Govermnenl&ppn:Mif. 

U.S. Anny Corps of Engineer& Stamp 
US. Army Engineer District.~ Corps tJf Engirretn 

f« 8pPI1M1& as itldiciMd bekw. 

Approved as submftled. 

B - Appnwed ... as noted «~lhe chwings andfor 8lfad'MKI sheef(s). Resubmission not 
require~~. 

C- Approved elCcept as noled on 1he dr'aMngs and/Qr abchad sheet(s). Resllbmisslon required. 

0- W\1 be r'alumed by .... coneepondenoe. 

E- Disapproved; see comments on alfadled sheet. 

F· Other: Specify. 

Note: hams apJli'(Jwd as to general layout only. Dimensions .and quanJIJes checlad. ApprtNal dtJtJS 
not relieve oomactor of reaponsibtities for erC\'Q that may exist. aa ccxtnrc:tor $hal be · · 
fesponsJble lor dlmensiMs and des(p of atdequate ~- Details and .ai8fadory 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR D.\TE TAANSMITIAL NO. 

MANUFACTURER'S CERTIFICAl"ES OF COMPUANCE 06/05f2003 ~n-s 

{Read Instructions an the reuarse side prior 1D iniliatii!Q lhle form) 

SECTION I .. REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (Thit section \\111 be nltlated by the contracb) 

l 0: Cannon AFB Realdant Office FROM: FOil* Whealere~C 
COif!'AAc'r NO. CHECK ONE: 

US Army Cape d Engheers 

Iii THIS IS A NEYJ TRANSMm AL 

201 N. Perimeter Rd. 
6605 UPkNm Blvd. NE &!he 220 OACW45-94-0-ooG3 0036 0 THIS ISA RESUBMITI AL OF 

. cennonns NM 88103 
Ati&JCIU~IA NM 87110 -

TRANSMITTAL 

SPECIFICATION SEC. NO, (COYir only cree 88CIIon 'Nih eaeb PROJECT TITLE AND LOCATION ~:tf~: THiS TR.l.HSMtTT.ALIS 

transmHtal) 02377 SWMU 101. S8lllstJe t.aaoon& Canncn AFB FOI\ FMl (i GOVT. APPROVAL 

ITtY DUCRIPTIOtJ 0' IT&M SUBIIfi'TEI) liFO OR C(?Nl'R. JIO. COWT~REfEA&NCE FOR VAAJA,TIOH p~ 

NO. (Type Jlze, model fUI'Iberltle.) CAT.,CUR\IE Of oOCl.JUENI' CONTIIAC'!'OR (See CE 

DRAWING OR COPiiES USE CODE 111'91Jucllon USE 

BROCHURE NO. SPEC. DRAWING No.8) cooe 

(S. lnsiJUCIIOn no. 8) 
PAAA.NO. SHEET NO. 

"'' 
b. 

c:. d. •• f. 11· h. I. 

7 Borrow Source Assessment- Off Site TEST REPORTS 5 3.1.1 A A 

" 

REMARKS 
I c.tltlfy thR 111• aboola aulml~ llwe been niYIHN 

orr 888e Source- Mek"ose NM, Site, kncwn as "Boolwlcl Pit' b::llkln Map Included 
li'l d ... U a•d 1ft Gon.ct Inc! lD IICt conforman~With lilt 

Firal6500 CY Subll'libf o-2 ft • ~---atatad. - -
. . Z-
~ ............ 

L ~~~NAT\IREY" ....,., ~ 

SECTION U ·APPROVAL ACTION /_ 

ENCLOSUilES RETURNED (Uat by Item No.) 
DATE 

b~/;2--t:/3 ~TITU-~E0~""1?Z-!_ 

~ j eNG FORM 4025-ft. MAR a (ER 415-f-10) EDITION Of SEP 9:! IS OBSOLETE. SHeET1 OFt (Praponent Cll.olP-C£) 

c 0 c 

.... 

I 

I 
I 

I 
I 

~·. 

~ 
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41212+221+7848 ~ 8512157842663 

SUBMITTAL REVI.EW VERIFJCA TION SHEET 

Date: June 5, 2003 SUbmittal No.: 02377-5 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons CJDsute, CannOn AFB, NM 

Certified for approval as indicated below. 

A- Approved a& submiHed 

B- Approved eccept as noted on fhe drawing$ and/or Bttached .sheets. 

It Is hereby certified that the (equipment) (material) shown and marked in this submlttalls that proposed 

to be Incorporated into Contract Number DACW45-94-D-0003, Def'IVEWY Ordi • 35, Work Authorization 

Directive 1 is in compliance with the contract drawings and spf;!Cifications, be Installed In the 

allocated spaces, and is submitted tor Government a,nnn...,...._ 

Reviewed/Certitled By: 

Description of !term reviewed: Off Site Borrow Source Assessment -

U.S. Anny Corps of Engineers Stamp 

U.S. Army Engineer Disttict, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

(_ 7j) Approved as sutmitled. 
r--

8 - .Approved elCCept as noted on the drawings and/or attached sheet(s). Resubmi$slon not 
required. . 

C- Approved except sa noted on the drawings .mdlor attached sheet(s). Re$Ubmlssk>n required. 

D- WiD be returned by 5eJ)afllte correspondence. 

E - Disapproved; see comments on attached sheet. 

F - Receipt adulowledged. 

G- Other: Specify. 

Note; llems approved as to general layout only. Dimen$ians snd quantities checked. Apploval does 

not relieve contractor of responsibilities for errors that may edst, as oontrador shall be 

responsible for dimension& and design of adequate corrections. Oalails and satisfactory 

construction of wock. 

Signatur~~ L ... 
(} 
v 

Reviewer's Signature: ~"""'-~---r'~'---F-"---=="-------



ROBERT L LYDICK 
ROBERT CHAD LYDICK 
Professiorul Engineer and 

Land Surw:)Or 

May29, 2003 

Arrowhead Construction 
12920 Metcalf Suite 150 
Overland Park,Ks. 66213 

Dear Arron 

Lydick 
ENGINEERS AND SURVEYORS, INC. 

205 E. SECOND STREET - P.O. BOX 728 
CLOVIS, NEW MEXICO 88102..0728 
50S 762-3771- FAX 50S 762-9003 

Registered 
New Mexico 

Texas: Okla~l ''} 
Colorado • ~ 

As per our conversation in the meeting with the Corps ofEngineers on May 21, 2003 it was 
agreed that a notation on the perm report showing that saturation of the test specimen was ran for 
twenty-four (24) hours prior to the start of permeation would take care of the ·B coefficient 
comments. The reports were amended to state that fact which in tum answered th~ Corps 
concerns of the B coefficient and the recording log that wa5 requested. 

If I can be of further assistance in this matter please feel. free to contact me. · 

Very Truly Yours, 

an. 
Laboratory Supervisor 



• Jl.J-.1 03 2003 17:09 FR FOSTER ld-£ELER 
U~'AUI£U~ ~~•~U ~U~ tw• ~vJ-

110800 L UDICK 
llOBEI\T CHAD LTDIOC 
rmluaiN fntirta:r ..., 

LMd Slltoqocw 

Lydick 
ENGINEERS AND SURVEYORS, lNC. 

205 £."SECOND STRI:Ef • P.O. BOX 728 
ClOVIS. NEW M£X1C0 88 )02..0728 

IUci-cd 
~Muico 

Tc~tl$ · Ol.lahom. 

~ 762·377) • FAX S05 76M093 

April 18, 2003 J:f" r:o 
Foster. Wheeler Eoviroomenlal O>rporaUo? (\ ~ 
6605 Uptown Blvd, Suite 220 
Albuquerque, NM B7110 

RE: Closure of SWMU 100 -Sewage Li.goons; Cannon Air Force Base. New Mexico 

Deal Walt; 

Please find enclosed herein a repon on a proposed borrow source for this subject project. This 
borrow JlOUrce is located in the SW % Section lS, T4N R32E, in C\lny County and is located 
approximately 8 miles north of the town ofMelrose, New Mexico. A site map is included as a 
part of this report forreview. · 

Lydick Engineers sub-contracted with Dyess Peterson Laboratories of Amarillo, Texas to 
perform four soil borings on the site and pcrfonn various tests on the samples obtained from 
various depths across the site.. Our laboratory staff worked closely with the Dyess Laboratory 
staff concerning the testing of these materials and will verify the results obtained for this report. 

Colcwwdo 

In addition, Mr. Lance J .angan ofLydiclc Engineers, .performed tests. on samples obtained from 
the existing berms on the sewage lagoon site at CAFB. These results are also included herein for 
review. 

It is my understanding that a blend of these various materials is being oonsidered for usage as the 
soil barrier portion of this project. 

Please notify ifl can be of further assistance in this matter. 

Very truly yours, 

~~ 
Robert Chad Lydick 
P.E. &L. S. 

~ 19 2003 15=35 50S ?52 90S3 P~.fi.l2 



SWMU 101 Sewage Lagoons · 

Proposed Borrow Source Location 

8 Miles due North of Melrose on 

State Road 268 
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ROBERT L LYDICK 

ROBERT CHAD LYDICK 

PROA:5SIONAL. ENGINEER AND 

LAND SURVEYOR 

LYDICK ENGINEERS & SURVEYORS 

BOX 72B 

CLOVIS •. NEW MEXICO 88101 f '\ 
TEL 505-762-Jn1 ·'-" 

FAX 505-762-9093 

DESCRIPTION AND' IDENTIFICATION OF SOIL 

VISUAL - MANUAL PROCEDURE 
. . 

ASTM 0-2.488 

DATE RECEIVED IN LABORATORY: ~- - 2. I - 0 ~ 

PROJECT: ~Wn u 10 I Lc...F C.\o~ur c:... 

DATE OF TEST S- "2 t-o~ 

LOCATION: t::)c.....b .l;c..\1 p; l: 

1) GROUP WW~ ~L~c~c~b-'~L~\4~~~----------------------------------------

2) GROUP SYMBO~ _'_'~L~''----------------------~----------------------

3) PERCENT OF COBBLE. BOULDERS OR BOTH (BY VOLUME) .....::0=----------------------"-

4) PERCENT OF GRAVEL. SAND OR FlNES OR THREE (BY DRY WEIGHT) _j.._,8~h..._Z>..__ _______ _ 

5) PARTICLE - SIZE RANG~ 
. ~ - FINE COURSE 

· ~ -. ~ MEDIUM OR COARSE 

6) PARTICLE ANGUlARITY: ANGULAR. SUBANGULAR, OR ROUNDED 

1) P~¢L:£ SIZE: RAT ElONGATED BOlH N/A 

B) MAXIMP.M. PARTIClE ~IZE OR ~IMENSION: -~:Af,yl..c..14-.:..... _________________ () 

9) HARDNESS OF COARSE SAND. AND LARGER PARTICLE: A4""'+-'~A-'-'"-------------------

1 0) PI..ASTlCllY OF FlNES: NON~ LOW-~ . HIGH 

11) DRY STRENGTI-1: NONE LOW ~ VERY HIGH 

12) DILATANCY: NONE ~ RAPID 

13) lHOUGNESS: LOW @0 HIGH 

14) COLOR: .-Br.~o\.!>"""'"-=~:.e..-___ __ 

15) ODOR: _,.C?c:...._ _______ __ 

16) MOISTURE: DRY @1sf) WET 

17) REACTION WITH HCI: ~ WEAK STRONG 

1 B) CONSISTENCY:( fine-grained soils only) VERY SOFf ~ HARD VERY HARD 

19) STRUCTURE: STRAllflED (Q.MINA}ij)) ASSURED SUCKENSIDED LENSED· HOMOGENEOUS 

20) CEMENTATION: WEAK ~ STRONG 

21) l.oCAL NAM_E: C kv 
22) GEOLOGIC ·INTE~R.-JP!::!::RET.~/,_All_O_N_tk> __ w __ u __ W_e_\_\_G __ r-A.d __ c.cl __ (__/ ,-. -y--------------:-0 

23) REMARK: 

~PLED~ BY: (ow&a.c.f<>~:-= TESTED BY: ~~ 

CHECKEO.·BY: ~ 1 

------------------- ?/" / REVISED FEB. 0 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
c 

c c c 
c c ~ ·- ·-- ... 

1.00 <0 f'l N ~ 

10 

0 ~~~~~~~~~LLLL~-L---U~~-~~---J~~~L-~--~~~~-L--~ 
200 100 10.0 1 .0 

GRAIN SIZE - mm 

Test % +3" % GRAVEL % SAND 
• 5 0.0 o'.o 46.2 

LL PI Dso Dso 
• 27 12 0.785 0. 132 0.0479 

MATERIAL DESCRIPTION 

• Brown Sandy Lean Clay 

Project No.: 1055 

Project: Lydick Engineers 

• Location: Cannan AFB SWMU 101 Sewage Lagoon 

Date: 4-11-2003 · A~TM D-A_ZL-ol 
GRAIN SIZE DISTRIBUTION TEST REPORT 

DYESS-PETERSON TESTING LABORATORIES. INC. 

0. 1 0.01 0.001 

% SILT I % CLAY 
1 1 . 1 1 42.7 

uses AASHTO 

CL 

Remarks: 

Sample Labeled 0-2' 

Depth of Bostwick Pit 

(Melrose) to be used for 

Liner 

Figure No. 
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5 

----------------------------------------------------------------
----~---------1 .. , 

Date:· 4-~~-2003 '-' 

Project No.: 1055 · 

Project: Lydick Engineers 
===============================~=======================================

======== 

-------------------------------------------------------------------------------Sample Data 

-------------------------------------------------------------------------------
Location of Sample: 
Sample Description: 
uses Class: CL 
AASHTOClass: 

Cannon AFB SWMU 101 Sewage Lagoon 
Brown Sandy Lean Clay 

Liquid limit: 27 
Plasticity index: ~2 

-----------------------~---------------------------------
-------------~--------

Notes 

---------------------~-----------------------------------------------------
----

Remarks: Sample Labeled 0-2' Depth of Bostwick Pit 
· (Melrose) to be used for Liner 

Fig. No. : 
---------~-------~~----;--------------------~-----------------------------~----

Mechanical Analysis Data 

-------------------------------------------------------------------------------
Sieve 
# 10 

Size, mm 
2.000 

Percent finer 
100.0 

-------------------------------------------------------------------------------
Hydrometer Analysis Data .. , 

--·- ------ ---- -------·- -- -----·- -------- --- --- --- --------- -- --------------------0 
Separation sieve is number 10 _, 

Percent -# 10 based on complete sample= 100.0 · 

Weight of hydrometer sample~ 40 
Hygroscopic moisture correction: 

Moist weight & tare = 763.90 
Dry weight & tare = 723.00 
Tare = 127.60 
Hygroscopic moisture= 6.9 % 

Calculated biased weight= 37.43 
Automatic temperature correction 

Composite correction at 20 deg C = 5 

Meniscus correction only= 0 
Specific gravity of solids= 2.65 
Specific gravity correc~ion factor= 1.000 
Hydrometer type: 152H ~ffective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp 1 Actual Corrected K Rm Eff. Diameter 
time, min deg C reading reading depth mm 

2.0 20.0 13.0 18.0 0.0136"" 13.0 14.2 0.0363 
5.0 20.0 12.0 17.0 0.0136 12.0 14.3 0.0231 

15.0 20.0 11.0 16.0 0.0136 11.0 14.5 0.0134 
15.0 20.0 11.0 16.0 0.0136 11.0 14.5 0.0134 
30.0 20'. 0 11.0 16.0 0.0136 11.0 14.5 0.0095 
60.0 20.0 11.0 16.0 0.0136 11.0 14.5 0.0067 

Percent 
finer 
48.-Q 
45.3 
42.6 
42.6 
42.6 
42.6 

0 



Elapsed Temp, ~ctual Corrected K Rm Eff. Diameter Percent 
time, min deg c reading reading depth mm finer co.o 20.0 11.0 16.0 0.0136 11.0 14.5 O.OQ34 42.6 

0.0 20.0 10.0 15.0 0.0136 10.0 14.7 0.0014 40.0 

-------------------------------------------------------------------------------
Fractional Components 

-------------------------------------------------------------------------------
Gravel/Sand based on #4 sieve 
Sand/Fines based on #200 sieve 
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 46.2 
% SILT = 11.1 % CLAY~ 42.7 

D85= 

i' 
~ 

0.79 D60= 0.132 D50= 

" , 

"I , 

0.048 

~I 



Lydick Engineers & Surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 

Clovis, NM 88101 

505-762-3n1 

To: ARROWHEAD CONST. 
12920 METCALF AVE.SUITE150 
OVERLAND PARK,KS.66213 

Project Number: 
Report Number: 
Report Date: 
Authorized By: 
Performed By: 
Bore#: 
Sample#: 
Bore Date: 
Sample Depth: 

Atterberg Report 
DACW45-94-D-0003 

~' 5/211200~ 
CONTRACTOR ·· 

LANCE E. LANGAN 
1 

Project: CLOSURE OF SWMU101 SEWAGE LAGOON@ 
· CANNON A.F.B. Preparation (Wet/Dry): 

1 
5/2112003 

O'T02' 
WETTODRY 

Page: 

11 12 
21.96 22.04 
29.31 31.20 
28.35. 30.00 
0.96 1.20 
6.39 7.96 
15.0 15.1 

Tare# 8 9 10 
Tare Weight 22.10 22.29 22.18 
Tare + Wet Soil 37.44 37.02 35.56 

. Tare + Dry Soil 33.90 33.92 32.92 
! Number .of Blows 18 27 33 
:;:: Weight of Water 3.54 3.10' 2.64 
·~ Weight of Dry Soil 11.80 11.-63 10.74 
:J Water Content 30.0 26.7 24.6 

Plasticity Chart 
60r----.----~---,~--,---~r---~ -~ sor----+----+---~----~--~~--~ -= 40r----+----+---~----~--~~--~ 

"C s 30~---+----~--~----~--~~--~ 
~ 20r----+----+---~----~--~~--~ 
eft 
~ 10r----+-·~·--;---~r----r----r----i 
D. 

20 40 60 80 100 120 

Liquid Limit'(LL) 

-
10 

9 

8 

~ 7 -c: 6 
~ 
0 5 
0 .a 4 
·~ 3 

lJ 

\J 

lJ 

lJ 

lJ 

lJ 

\J 

lJ 

2 

1 

ll 

lJ 

lJ 

Liquid Limit 27 
Plastic Limit 15 

Plasticity Index 12 
Method A 

Natural Water Content 
Classification of Sample 

Reporting of these test results constitutes a testing service only. Eng· 

10 

1 of 1 

FlowChart 

r-- -
25 

Number of drops 



Lydick 
ROBERT L LYDICK 

··'·"·')BERT a-lAD LYDICK 
.. ~(cssional Engineer •nd 
....... L.nd Survqor 

ENGINEERS AND SURVEYORS, INC. 
205 E. SECOND STREET - P.O. BOX 728 

CLOVIS. NEW MEXICO 88102.0728 

Rcgista-ed 
New Mexico 

Texas· Okbhoma 
Colorado 

··. 

50S 762-3771- FAX 50S 762-9003 

LABORATORY DETERMINATION OF WA TER(MOISTURE) CONTENT OF SOIL 

AND ROCK BY MASS AS PER ASTM D 2'2-I-6=9fti 

BOS1WICK PIT MELROSE,NM. 0' TO 2' 

W=[( Mews -Mcs )/(Mcs-Mc)]x 100 = Ms!Mw x 100 

W=WATERCONTENT% 

Mews= MASS OF CONTAINER AND WET SPECIMEN,g 

Mcs =MASS OF CONTAINER AND OVEN DRYIED SPECIMEN,g 

Mc=MASSOFCONT~g 

Mw =MASS OF WATER ( MW= Mews - Mcds),g, and 

Ms =MASS. OF SOLID PARTICLES (Ms= Mcds- Mc),g 

W=~ 
Mcws=23.11 
Mcs=23.00 
Mc=21.96 
Mw=O.ll 
Ms=l.04 

*NOTE* CONDffiON OF SAMPLE AS DELIVERED TO LAB 

BROWN LEAN CLAY CLASSIFIED AS .. CL" AS PER ASTM D 2487-98 ( USCS) 



, 

MOISTURE-DENSITY RELATIONSHIP TEST 
"' 

108 \ 

' -
~;!" ..... .,. \ 

k'" ~ \ 
106 / 1\. ,. 

' \ ~ 

I \ 
~ 1\ 

I ~ ' ..... 
0 1/ ' 1\ a. 104 

~ ~ ' ZAV for . 
I \ >. Sp.G.= ..... 
I .. ·- 2.65 

Ill 

\ c 
41) 

~ "0 , 
>. 

102 
I .... 

0 I 

100 ... 

98 
7.5 10 12.5 15 17.5 20 22.5 

Water content, % 
Test spec if i.cat ion: ASTM D 698-91 Procedure A, Standard 

Elev/ Classification Nat. Sp.G. PI % > % < LL 
Depth uses AASHTO Moist. No.4 No~200 

CL 2.65 27 12 53.6 % 
\ 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 107. 1 pcf Brown Sandy Leon Clay 
Optimum moisture = 14.3 % 

Project No.: 1055 Remarks: 

Project: Lydick Engineers Sample Labeled 0-2'Depth 

Loco t ion: Closure of SWMU 1 01 Sewage Lagoon at of Bostwick Pit(Melrose) 

Cannon Air Force Bose -Clovis, N.M. to be used for Liner 
\·.·. Date: 4-11-200.3 

MOISTURE-DENSITY RELATIONSHIP TEST 

DYESS-PETERSON TESTING LABORATORY. INC. Fig. No. 7057-F 



Lydick Engineers & Surveyors, Inc. 
P.O.Box728 
205 E. 2nd Street 

•. '"'<wis, NM 88101 
...... ,>-762-3771 

To: ARROWHEADCONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS. 66213 

Proj:CLOSURE OF SWMU 101 SEWAGE LAGOON@ CANNON A.F.B. 

Sample Date: 21-May-03 Date Tested: 21-May-03 

1 3"1 Zero Air Voids g > 2.65 S.G. 
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Proctor Report_ 
Report Date: . 24.:.May-03 
Project: 
Report Number: 

ARROWHEAD 5-03 
1 

COMPOSITE 
CONTRACTOR 
BOSTWICK PIT 
ROBERTMICK 

Sample Type: 
Sampled By: 
Source: 
Tested By: 

Date Received: 21-May-03 

Max. Dry Density: 127.6 
Optimum Moisture(%): 9.7 

Moisture 
Content 

6.7 
8.5 
10.4 
12.4 
14.2 

Dry 
Density 

108.7 
124.5 
126.8 
ll8.6 
108.0 

Wet 
Density 

ll6.0 
135.0 
140.0 
133.3 
123.3 

Method: ASTM D lfmiUti" 
Rammer Type: MECH. 
Preparation: · DRY TO WET 
% Retained 5mm screen: 0.0 
%Retained 10mm screen: 0.0 

1 o: 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 %Retained 20mm screen: 0.0 

Moisture Content (%) 

Sample Description: BROWN LEAN CLAY CLASSIFIED AS " CL" AS PER USCS 

Comment: 0' TO 2' PROCTOR 2 OF 1 

Reporting of these test results constitutes a testing service only. Engin 
only on written request 



=============================================-==============·===================== 
. MOISrcrRE-DENSITY TEST DATA . DATA FILE: 763 ~ 

==============================================================================c::> 

Dat;.e: 
Project no. : 
Project: 
Location 1: 
2: 
Remarks 1: 
2: 
3: 
Material 1: 
description 2: 
Elevation or depth: 
Fig no: 

' , 

4-11-2003 
1055 

PROJECT DATA 

Lydick Engineers 
Closure of SWMU 101 Sewage Lagoon at 
Cannon Air Force Base - Clovis, N.M; 
Sample Labeled 0-2'Depth 
of Bostwick Pit(Melrose) 
to be used for Liner 
Brown Sandy Lean Clay 

7057-F 

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

USCS classification: CL 
Natural moisture: 
Percent retained on No.4 sieve: 

SPECIMEN DATA 

AASHTO classification: 
Specific gravity: 

Percent passing No. 200 sieve: 53.6 

2.65 

Liquid limit: 27 ·~Plastic·· limit: 15 Plasticity index: 12 , 
----------------------------~~- .0= -~~_\_8 __ - -------- -·----------------------0 

T~ST DATA AND RESULTS 

Type of test: Standard, ASTM D 698-91 Procedure A 

108 r----.----.----.----.----~~ POINT NO. 1 2 3 4 5 
WM + WS 8.22 8.48 8.60 8.59 8.54 

1 0 6 t--+----1*---+-~-+----.--+---l WM 4 . 50 4 . 50 4 . 50 4 . 50 4 . 50 
WW+T #1 1256.701099.501132.9.01036.401045.00 
WD+T #1 .1201. 30 1051.60 1074.10 984.30 987.60 

1.04 t----+--t-+----+----~---+---41 TARE #1 674 .10 674 .10 674 .10 674 .10 674 .10 
MOIST #1 10. 5 12 . 7 14 . 7 16. 8 18. 3 

MOISTURE 10.5 
9 8 .__ ___ ..__ ___ ..__ ___ ,~_ ___ ,~_ ___ ,~____.J DRY DEN 10 1 . 0 

7.5 12.5 17.5 22.5 

12.7 
106.0 

14.7 
107.2 

16.8 18.3 
105.1 102.4 

•, . Max dry den= 107 .1 pcf, Opt moisture= 14 .. 3 % 
Oversize Correction Not Applied 

0 

===:================= DYESS-PETERSON TESTING LABORATORY,. INC. ===================· 



PERMEABILITY TEST REPORT 
TEST DATA: SAMPLE DATA: 
Specimen Height (em): 11 .43 Sample Identification: Sample Labeled 0-2' 
Specimen Diameter (em): 5.78 Depth of Bostwick Pit 
Dry Unit Weight (pcf): 101 . 9 Visual Description: Brown Sandy Leon Clay 
Moisture Before Test (~): 14'. 7 (CL) 
Moisture After Test (~): 23.8 Remarks: Melrose, New Mexico 
Run Number: 1 • 2 .6. 

Cell Pressure (psi).: 50.0 Maximum Dry Density (pcf): 107. 1 
Test Pressure(psi): 50.4 Optimum Moisture Content (~): 14.3 
Bock Pressure(psi): 45.2 ASTM(D698) 
Di f f. Head (psi): 5.2 Percent Compaction: 95.2% 
Flow Rote (~c/sec): 4.78 x to·-5 Permeometer type: Flexible Wall 
Perm. (em/sec): 5.66 K 10•-8 Sample type: Remolded .. 

, 
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Project: Lydick Engineers Project No.: DP-1055 

:~ 
\ 

Location·: Cannon AFB SWMU Sewage Lagoon .F i I e No.: PT-1 
Dote: 4-12-2003 

A~TM n- ~DPA -n r Lab No.: DP-6333-A 

PERMEABILITY TEST 
Tested by: 

REPORT 
Checked by: 

DYESS-PETERSON TESTING LABORATORY. INC. Test: CH ~ Constant head 

, 



===========================~================================================== 

CONSTANT HEAD PERMEABILITY TEST RESULTS 

.. , 
PROJECT NAME: Lydick Engineers 

PROJECT LOCATION: Cannon AFB SWMU Sewage Lagoon 

SAMPLE IDENTIFICATION: Sample Labeled 0-2 1 

Depth of Bostwick Pit 

DESCRIPTION: Brown Sandy Lean Clay 

{CL) 

MAX. DRY DENS.: 107.1 OPT. WATER CONTENT: 14.3 

FILE NO.: PT-1 

PROJECT NO.: DP-1055 

LAB NO.: DP-6333-A 

SAMPLE TYPE: Remolded 

DATE: 4-12-2003 

0 

-----------------------~------------------------------------------------------

INITIAL PARAMETERS: 

HEIGHT: 11.43 em 

DIAMETER: 5.78 em 

WET WEIGHT: 562.6 g 

MOISTURE CONTENT: 14.~ % 

DRY DENSITY: 101.9 pcf 

PERCENT COMPACTION: 95.2 

SPECIMEN DATA 

FINAL PARAMETERS: 

HEIGHT: 11.46 em 

DIAMETER: 5.79 em 

WET WEIGHT: 607.3 g 

MOISTURE CONTENT: 23.8 % 

DRY DENSITY: 101.6 pcf 

0 
----------------------------------------------------------------------------~-

CELL NO.: 2 

CELL PRESSURE: 

TEST PRESSURE: 

BACK PRESSURE: 

I 0.0 psi 

DIFFERENTIAL HEAD: 

TEST PARAMETERS 

·PANEL NO.: 2 POSITIONS: 1 

RUN NO. 1 RUN NO. 2 

50.0 psi 

50.4 psi 

45.2 psi I 

5.2 psi 

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

. , 

, AVERAGE FLOW RATE: 

J?~COEFFICIENT OF CORRELATION: 

AVERAGE GRADIENT: 

TEMPERATURE: 

PERMEABILITY, K, at 20 de~ C: 

PERMEABILITY DATA 

RUN NO. 1 

4.78E-05 cc/sec 

0.99963 

32.1 

20. o deg c 
5.66E-08 em/sec 

=================== DYESS-PETERSON TESTING. LABORATORY, INC. 

RUN NO. 2 

0 

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



============~================================================================= 
.. ··· . PERMEABILITY TEST DATA 

~~======================~=====~============================================ 

Project Name: 
File No.: 
Project Location: 
Project No . : 
Sample Identification: 

Lab No.: 
Description: 

Sample Type: 
Max. Dry Dens . : 
Method (D1557 /0698.) : 
Opt. Water Content: 
Date: 
Remarks: 

Permeameter Type: 
Tested by: 
Checked by: 
Test type: 

PROJECT DATA 

Lydick Engineers 
PT-1 
Cannon AFB SWMU Sewage Lagoon 
DP-1055 
Sample Labeled 0-2' 
Depth of Bostwick Pit 
DP-6333-A 
Brown Sandy Lean Clay 

,. (CL) 
Remolded 
107.1 
D698 
14.3 
4-12-2003 
Melrose, New Mexico 

Flexible Wall 

CH - Constant head 

.,. -------------------------------------~-------------------------------------
·~ PERMEABILITY TEST SPECIMEN DATA . 

Before test: After test: 

Diameter: 1 2" 1 2 
Top: 2.276 in in 2.278 in in 
Middle: 2.277 in in 2.277 in in 
Bottom: 2.280 in in 2. 283 in in 
Average: 2.28 in .. , 5. 78 em 2.28 in 5.79 em 

Length: 1 2 3 1 2 3 
4.500 in· in in 4.510 in in in 

Average: 4.50 in 11.43 em 4.51 in 11.46 em 

Moisture, Density and·sample Parameters: 
Specific Gravity: 2.65 
Wet Wt. & Tare: 692.40 737";10 
Dry Wt. & Tare: 620.30 620.30 
Tare W·t.: 129.80 129.80 

·Moisture Content: 14.7 % 23.8 % 
Dry Unit Weight: 101.9 pcf 95.2 % of max· 101.6 pcf 
Porosity: 0.3839 0.3859 
Saturation: 62.5 % 100.4 % 

============================================================================== 
PAGE 1 DYESS-PETERSON TESTING LABORATORY, INC. DATA SET 2667 
=======================-~===~================================================= 



, 

------------------------------------------------------------------------------
CONSTANT HEAD PERMEABILITY TEST CONDJ:TIONS DATA 

0 
Cell ~0.: 2 Panel No.: 2 Positions: 1 

Run Number: 1 2 

Cell Pressure: 50~0 psi 0.0 psi 
Saturation Pressure: 45.0 psi 0.0 psi 
Inflow Carr. Factor: 1. 00 1.00 
Outflow Corr. Factor: 1.00 1.00 
Test Temperature: 20.0 oc 0.0 oc 

------------------------------------------------·----------------------------·--

CASE DATE 
D X 
S R 

s 4/ 7/ 3 
"4/ 8/ 3 
4/ 9/ 3 
4/10/ 3 
4/11/ 3 
4/12/ 3 

PERMEABILITY TEST READINGS DATA 

TIME ELAPSED 
(24 hr}, TIME-sec 

6:07:00 
6:11:00 
6:06:00 
6:04:00 
6:10:00 
6:07:00 

0 
86,640 

172,740 
259,020 
345,780 
432,000 

GAUGE 
PRESSURE-psi 
IN OUT 

50.4 
50.4 
50.4 
50.4 
50.4 
50.4 

45.2 
45.2 
45.2 
45.2 
45.2 
45.2 

BURET 
READING-cc· 
IN OUT 

0.40 
4.70 
9.00 

13.20 
17.30 
21.40 

23.00 
18.?0 
14.40 
10.40 

6.50 
2.70 

OUTFLOW/ 
INFLOW 
RATIO 

0.00 
1. 00 
1.00 
0.95 
0.95 
0.93 

~est Pressure = 50.4 psi Differential Head= 5.2 psi, 367.4 em H20 
Gradient = 3.215E 01 ·Flow rate= 4.781E-05 cc/sec R squared= 0.99963 
Permeability, K20.0° = 5.658E-08 em/sec, K20° = 5.658E-08 em/sec 

·~ , 

.===~======================~=================================================== 

0 



Jun 02 2003 3:28PM DYESS PETERSON TESTING 8063725552 p.lO 

·PERMEABILITY TEST REPORT 
TEST OATA: SAMPLE- DATA: 
SpeciJTien Height (em): 11 .43 Sample J:den t if i ccit·i an: Sample Lobele9 OS 
Specim~n Diameter (em): 6.58. 0-2' Qepth of Bostwick pit for Liner 
Dry Unit Weight (pcf): 107.3 _Visual Oescript!on: BrownE Leo(l Cloy 
Moisture Before Tezt (~): 14.9 (CL} EtL ·· .. Moi stur:e After Test ("): 19.6 Re~arks: Clovis-~ · ·. 
Run Number: 1 • 2 A. . ~ ---
Cel·l Pressure (psi).: 50..0. Maximum Dry· Density_(pcf): 107. 1 
Tes: Pressure{psi): 50.-3· Optimum Moisture Content (%): 14 . .3" 
Beck Pressure(psi): 45.Q ASTt.A(0698) 
Diff. Heed (psi): ' 5 . .:5 Perce;n1: Compaction: 100.2:rt 
Flow Rote· (cc/:sec): 4.-49 • 1o·-s Permeometer type: Flexible Well 
Perm. (em/sec): 4.08 X 1.0•-8 ~ .... J 

.. :':l-
Sample_ type: Remolded 
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P.ro ject: ·_Lydick Engineers Proje-ct· No_.: DP-2827 

Locot ion: Connon AFB SWMU 101 Sewage Log-o!)n -Fi I e· ·No.: PT-.3 .. 
Dote: 5-2+-2003 Lob No.: DP-6.355-c 

Tested by: 
PERMEABILITY TEST REPORT Checked ~y: 

0~-PETERSON TESTING. L.ABORA TORY. INC. Test: CH - Con·stont head 

, 
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Jun 02 2003 3:28PM DYESS PETERSON TESTING 8063725552 p ::_1_1 __ ·-. 

===~====================================;====================================u 

· CONSTANT HEAD PERMEABILITY TEST RESULTS 

~ROJECT NAME: Lydick Engineers 
PROJECT LOCATION: Cannon AFB SWMU 101 Sewage Lagoon 
SAMPLE IDENTIFICATION: Sample Labeled as 

0-2' Depth of Bostwick Pit for Liner 
DESCRIPTION: Brown Sandy Lean Clay 

(CL) 

MAX. DRY DENS.: 107.1 OPT. WATER CONTENT: 14.3 

SPECIMEN DATA 

FILE NO.: PT-3 
PROJECT NO.: DP-2827 

LAB NO.: DP-6355-C 

SAMPLE TYPE: Remolded 

DATE: 5-24-2003 

INITIAL PARAMETERS-: ' FINAL PARAMETERS: 

HEIGHT: 11.43 em 
DIAMETER: 6.58 em 

, 

WET WEIGHT: 768.9 g 

MOISTURE CONTENT: 14.9 % 
DRY DENSITY: 107.3 pcf 

HEIGHT: 11.46 em 
DIAMETER: 6. 53 em 
WET WEIGHT: 800.4 g 

MOISTURE CONTENT: 19.6 % 
DRY DENSITY: 108.9 pef 

PERCENT COMPACTION: 100 . 2 I .. '\ 

------------------------------------------~-----------~----------------------~ 

CELL NO.: 2 

CELL PRESSURE: 
TEST PRESSURE: 

BACK PRESSURE: 

I 0.0 psi 
DIFFERENTIAL HEAD: 

, 

TEST P ARAME-:rERS. 

PANEL NO.: 2 POSITIONS: 1 

RUN NO. 1 RUN NO. 2 

50.0 psi 

50.3 psi 
45.0 psi I 

5.3 psi 

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

AVERAGE FLOW RATE: 

\\ COEFFICIENT OF CORRELATION: 
AVERAGE GRADIENT: 
TEMPERATURE: 
PERMEABILITY, K, at 20 deg C: 

PERMEABILITY DATA 

RON NO. 1 

4.49E-05 cc/see 

0.99976 

32.4 

20.0 deg c 
4.08E-08 em/sec 

=================== DYESS-PETERSON TESTING LABORATORY, INC. 

RUN NO. 2 

===============-=== 



Jun 02 2003 3:28PM 

, 

' , 

DYESS PETERSON TESTING 

, 

8063725552 p.l2 



~un 02 2003 3:28PM DYESS PETERSON TESTING 8063725552 p. 1~----

CONSTANT BEAD PERMEABILITY TEST CONDITIONS DATA 
-----------------------------------------------------------------------------u--· .. 

Cell No.: 2 Panel No.: 2 Positions: 1 

Run Number: 1 2 

Cell Pressure: 50.0 psi 0.0 psi 
Sa-turation Pressure: 45.0 psi 0.0 psi 
Inflow Corr. Factor: 1.00 1.00 
Outflow Corr. Factor: l.. 00 1.00 
Test Temper~ure: 20.0 oc 0.0 oc 

------------------------------------------------------------------------------
PERMEABILITY TEST READJ:NGS DATA 

CASE DATE TIME ELAPSED GAUGE BURET OUTFLOW/ 
DX (24 hr) TIME-sec PRESSURE-psi READING-cc INFLOW 
S R IN OUT IN OUT RATIO 

s 5/1.9/ 3 5:57:00 0 50.3 45.1 1. 30 24.70 0.00 
5/20/ 3 5:55:00 86,280 50.3 45.1 5.40 20.70 0.98 
5/21/ 3 5:52 :_00 \172,500 50.3 45 .. 1 9.40 16.80 0.98 
5/22/ 3 6:03:00 259,560 50.3 45.1 13.40 13.00 0.95 
5/23/ 3 6:00:00 345,780 50.3 45.1 17.30 9.30 0.95 
5/24/ 3 5:55:00 431,880 50.3 45.1 21.10 5.70 0.95 

rest Pressure = 50.3 psi Differential Head 5.3 psi, 369.8 em H20 
Gradient = 3. 235E 01 .. Flow rate = 4. 49l.E-05 ec/see R squared = 0. 99976 
Permeability, K20.0° = 4.077E-08 em/sec, K.20° = 4.077E-08 em/sec 

, 

(.) 
·============================================================================= 

PAGE 2 DYESS-PETERSON TESTING LABORATORY, INC. DATA SET 2736 
===============~~=================================================~=========== 

• 



Jun 02 2003 3:27PM 8063725552 ---- p.G DYESS PETERSON TESTING 

PERMEABILITY TEST REPORT 
TEST DATA: SAMPLE DATA: . . r, Specimen Height (em): 1 1 . 4.3 Sample IdenUf kot ;on' SoiOQ~~ Specimen Diameter (em): 6.90 0-2' Depth of 8ostwi . i f . in r. Dry Unit Wei~ht (pet>= 105.1 Visual Description: Brownl ~ eon Cloy Moisture Bef·ore .Test (%): 16.4 (CL). 
M_olsture After Tes.t (~): 22. 1 Remarks: Clovis. New Mexico 
Run Number: 1 • 2 .. 
Cell Pressure (psi): 50.0 Maximum Dry Density (pcf): 107.1 Test Pf"essure(ps_i 1; 49.9 Optinum Moisture Cor1tent (~): 14 . .3 Back Pressure(psi): 44.9 ASTM(0698) 
Di f f. Head (psi):. 5.0 Percent Compaction: 98.1% 
Flow Rate (cc/sec): 5.29 ·x 10--5 .Permeometer type: 'FI ex i bl.e Wall ·Perm. (em/sec): 4.59 " 10--8 Sample type: Remolded 
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Project·:· Lydick Eng.ineers Project No.: OP-1055 
Location: Cannon AFB SWMU· 101 Sewag~ Lo.goon File 'No.: PT-2· 
Do t·e: · 5-24'-200.3 Lab No.: DP-6355-B 

Tested by: 
PERM £ABILITY n;:sT REPORT 

Checked by:. 

OY,ESS-PETERSI:}N TEST:ING. LABORATORY •. INC. Test: CH - Constant he.od 
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. ====================-=:======================~===-=z:==================·=================o--:_ 
CONSTANT HEAD PERMEABILITY TEST RESULTS 

PROJECT NAME: Lydick Engineers FILE NO.: PT-2 
PROJECT LOCATION: Cannon AFB SWMU 101 Sewage Lagoon PROJECT NO.: DP-1055 
SAMPLE IDENTIFICATION: Sample Labeled as LAB NO.: DP-6355-B 

0-2• Depth of Bostwick Pit for Liner 
DESCRIPTION: Brown Sandy Lean Clay SAMPLE TYPE: Remolded 

(CL) 

MAX. DRY DENS.: 107.1 OPT. WATER CONTENT: 14.3 DATE: 5-24-2003 

INITIAL PARAMETERS: 

HEIGHT: 11.43 em 
DIAMETER: 6.90 em 

' , 

WET WEIGHT: 838.5 g 
MOISTURE CONTENT: 16. 4 \-

SPECIMEN DATA 

FINAL PARAMETERS: 

HEIGHT: 11.46 em 
DIAMETER: 6.91 em 
WET WEIGHT: 8 7 9 • 3 g 
MOISTURE CONTENT: 22.. 1 % 

DRY DENSITY: 105.1 pcf DRY DENSITY: 104.7 pcf 
PERCENT COMPACTION: 96.1 

----------------------~------------------------------------------------------

CELL NO.: 1 

CELL PRESSURE: 

TEST PRESSURE: 
BACK PRESSURE: 

I 0.0 psi 
DIFFERENTIAL HEAD: 

, 

TEST PARAMETERS 

PANEL NO.: 2 POSITIONS: 1 

RUN NO. l. RUN NO. 2 
50.0 psi 
49.9 psi 
44.9 psi I 

5.0 psi 
------------------------------------------------------------------------------

AVERAGE ·FLOW RATE: q COEFFICIENT OF CORRELATION: 
. AVERAGE GRADIENT: 

TEMPERATURE: 
PERMEABILITY, K, at 20 deg C: 

PERMEABILITY DATA 

RUN NO. 1 
5.29E-05 cc/Sec 

0.99971 
30.8 

20.0 deg C. 

4.59E-08 em/sec 

RUN NO. 2 

=================== DYESS-PETERSON TESTING LABORATORY, INC. ===================· 

0 

0 



Jun 02 2003 3:27PM DYESS PETERSON TESTING 8063725~~~------ p.B 

.. , 
~ ·===================~========~=======~~==============~====~===============~== 
......... . PERMEABILITY TEST DATA . . 

=;=========================~==============~=e=====~==~==~================:==~= 

Project Name: 
Fi~e No.: 
Project Location: 
Project No. : 
Sample Identification: 

Lab No.: 
Description: 

Sample Type: 
Max. Dry Dens.:· 
Method (D1557/D698): 
Opt. Water Content: 
Date: 
Remarks: 

Permeameter Type: 
Tested by: 
Checked by: 
Test type: 

PROJECT DATA 

Lydick Engineers 
PT-2 
Cannon AFB SWMU 101 Sewage Lagoon 
DP-1055 
Sample Labeled as 
0-2' Depth of Bostwick Pit for Liner 
DP-6355-B 
Brown Sandy Lean Clay 
(CL) 
Remolded 
107.1 
0698 
14.3 
5-24...;2003 
C~ovis, New Mexico 

,. Flexible Wall , 

CH - Constant head 

------------------------------------------------------------------------------
i~ 

Diameter: 1 
Top: 2.717 in 
Middle: 2.718 in 
Bottom: 2.719 in 
Average: 2.72 in 

Length: 1 
4.500 in 

Average:· 4.50 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare We.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

!~ 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

2 
in 
in 
in 

6.90 em 

2 3 
in 

11.43 em 

Sample Parameters: 
2.65 

968.20 
.• 850.10 
• J.29. 70 

1 
2.718 
2.719 
2.722 
2.72 

~ 
in 4.512 

4.51 

J.6.4 % 
105.1 pcf 
0.3646 

98.1 % of max 

75.7 % 

in 
in 
in 

in 

in 
in 

After test: 

2 
in 
in 
in 

6.91 em 

2 
in 

11.46 em 

1009.00 
850.10 
129. ?0 
22.1 % 

104.7 pcf 
0.3670 
100.8 % 

3 
in 

==~==========~=====~=====================================================~==== 
PAGE 1 DYESS-PETERSON TESTING LABORATORY, INC. DATA SET 2735 
·=====•======================:=====~====;====================================== 



• Jun 02 2003 3:27PM DYESS PETERSON TESTING 8063725552 p.S 

CONSTANT HEAD PERMEABILITY TEST CONDITIONS DATA 
-------------------------------------------------------~--------------------0' 

' Cell No.: 1 , Panel No.: 2 Positions: 1 

Run Number: 1 2 

Cell Pressure: 50.0 psi 0.0 psi 
Saturation Pressure: 45.0 psi 0.0 psi 
Inflow Corr. Factor: ~.00 1.00 
Outflow Corr. Factor: ~.00 1.00 
Test Temperature: 20.0 oc o.o oc 

------------------------------------------------------------------------------
PERMEABILITY TBST READINGS DATA 

CASE DATE TIME ELAPSED GAUGE BURET OUTFLOW/ 
DX (24 hr) TIME-sec PRESSURE-psi READING-cc INFLOW 
S R IN OUT IN OUT RATIO 

s 5/19/ 3 5:57:00 0 49.9 44.9 0.20 23.40 0.00 
5/20/ 3 5:55:00 86,280 49.9 44.9 5.00 18.60 1.00 
5/21/ 3 5:52:00 172,500 49.9 44.9 9.70 14.00 0.98 
5/22/ 3 6:03:00 259,560 49.9 44.9 14.40 9.50 0.96 
5/23/ 3 6:00:00 345,780 49.9 44.9 19.00 5.20 0.93 
5/24/ 3 5:55:00 431,880 49.9 44.9 23.50 1.00 0.93 

' 0 , 
Test Pressure = 49.9 psi Differential Head = 5.0 psi, 351.5 em H20 
Gradient = 3.075E 0~ Flow rate = 5.288E-05 cc/sec R squared = 0.99971 
Permeability, K20.0° = 4.593E-08 em/sec, K20° = 4.593E-08 em/sec 

.. , 

·========·====================================================================0 
?AGE 2 DYESS-PETERSON TESTING LABORATORY, INC. DATA SET 2735 
============================================================================== 



Jun 02 2003 3:27PM DYESS PETERSON TESTING 8063725552 p.3 

.r· :===7=========c============================================================= ~ . CONSTANT HEAD PERMEABILITY TEST RESULTS . 

PROJECT NAME: Lydick Engineers FILE NO.: PT-1 PROJECT LOCATION: Cannon AFB SWMU 101 Sewage Lagoon PROJECT NO.: DP-1055 SAMPLE IDENTIFICATION: Sample Labeled as LAB NO.: DP-6355-A 0-2' Depth of Bostwick Pit for Liner 
DESCRIPTION: Brown Sandy Lean Clay SAMPLE TYPE: Remolded (CL) 
MAX. DRY DENS.: 107.1 OPT. WATER CONTENT: 14.3 DATE: 5-24-2003 ------------------------------------------------------------------------------

INITIAL PARAMETERS: 

HEIGHT: 11.43 em 
DIAMETER: 6.71 em 

.. , 

WET WEIGHT: 785.5 g 
MOISTURE CONTENT: J.a • 1 \' 
DRY DENSITY: 102.7 pcf 

SPECIMEN DATA 

FINAL PARAMETERS: 

HEIGHT: 11.45 em 
DIAMETER: 6.71 em 
WET WEIGHT: 820.1 g 
MOISTURE CONTENT: 23.2 ~ 
DRY DENSITY: 102.5 pcf 

~·· 'ERCENT COMPACTION: 95.9 
~--------------------------------------------~-----------~------------------

CELL NO.: 1 

CELL PRESSURE: 

TEST PRESSURE: 
BACK PRESSURE: 

I 0.0 psi 
DIFFERENTIAL HEAD: 

.. 
' 

TEST PARAMETERS 

PANEL NO. : 1 POSITIONS: 1 

RUN NO. 1 RUN NO. 2 
50.0 psi 
50.1 psi 
45.0 psi I 

5.1 psi 
------------~-----------------------------------------------------------------

AVERAGE FLOW RATE: 
~ COEFFICIENT OF CORRELATION: 

AVERAGE GRADIENT: 
TEMPERATURE: 

~RMEABILITY, K, at 20 deg C: 

PERMEABILITY DATA 

RUN NO. 1 

5.79E-05 cc/sec 
0.99982 

31.1 
20.0 deg C 

5.26E-08 em/sec 

RUN NO. 2 

====~============== DYESS-PETERSON TESTING LABORATORY, INC. =================== 



Jun 02 2003 3:27PM • DYESS PETERSON TESTING 8063725552 p.4 , 

~--==================~======================================================-~ ' 
PERMEAB~LITY TEST DATA '--' 

·=--===-=================================~=============================-=-==== 

Project Name: 
File No.: 
Project Location: 
Project No. : 
Sample Identification: 

Lab No.: 
Description: 

Sample Type: 
Max. Dry Dens . : 
Method (D1557/D698) 
Opt. Water Content: 
Date:· 
Remarks: . 

Permeameter Type: 
Tested by: 
Checked by: 
Test type: 

.. , 

PROJECT DATA 

Lydick Engineers 
PT-1 
Cannon AFB SWMU ~01 Sewage Lagoon 
DP-1055 
Sample Labeled as 
0-2' Depth of Bostwick Pit fQr Liner 
DP-6355-A 
Brown Sandy Lean Clay 
(CL) 
Remolded 
107.1 
D698 
14.3 
5-24-2003 
Clovis, New Mexico 

Flexible Wal.l. 

CH - Constant head 

------------------------------------------------------------------------------~ 
PERMEAB~LrTY TEST SPECJMEN DATA 

Diameter: 1 
Top: 2.642 in 
Middle: 2.64~ in 
Bottom: 2.644 in 
Average: 2.64 in 

Length: 1 
4.500 in 

Average: 4.50 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

Before test: 

2 
in 
in 
in 

6.71 em 

2 3 
in 

11.43 em 

Sample Parameters: 
2.65 

.. 918.60 
, 798. 00 

133.10 

~ 
2.643 
2.64~ 

2.646 
2.64 

1 
in 4.508 

4.5J. 

18.1 % 
102.7 pcf 
0.3794 

95.9 % of max 

78.6 % 

.After test: 

in 
in 
in 

in 

in 
in 

2 
in 
in 
in 

"6.71 em 

2 
in 

11.45 ern 

953.20 
798.60 
133.10 
23.2 % 

102.5 pcf 
0.3803 
100.3 %" 

3 
in 

===========;=====;=======~====~==================~~==========~================ 

0 



Jun 02 2003 3:27PM DYESS PETERSON TESTING 8063725552 

.r·~.·~.-------------~--------------------------------------------------~----------
~ CONSTANT BEAD PERMEABILITY TEST CONDITIONS DATA 

~ , 
Cell No.: 1 Panel No.: 1 Positions: 1 

Run Number: 1 2 

Cell Pressure: 50.0 psi 0.0 psi 
Saturation Pressure: 45.0 psi 0.0 psi 
Inflow Corr. Factor: 1.00 1.00 
Outflow Corr. Factor: 1.00 l..OO 
Test Temperature: 20.0 oc 0.0 oc 

------------------------------------------------------------------------------PERMEABILITY TEST READINGS DATA 

CASE DATE TIME ELAPSED GAUGE BURET. OUTFLOW/ 
I) X (24 hr} TIME-sec PRESSURE-psi READING-cc INFLOW 
s R IN OUT IN OUT RATIO 

s 5/19/ 3 5:57:00 0 50.1 45.1 0.90 23.40 0.00 
5/20/ 3 5:55:00 86,280 50.1 45.1 6.10 18.20 1.00 
S/21/ 3 5:52:00 172,500 50.1 45.1 11..20 13.20 0.98 
S/22/ 3 6:03:00 259,560 50.1 45.1 16.30 8.20 0.98 
5/23/ 3 6:00:QO 345,780 50.1 45.1 21.30 3.40 0.96 

~R 
, 21.30 3.40 

~ 1.20 23.00 
S/24/ 3 5:55:00 431,880 50.1 45.1 6.10 18.30 0.96 

Test Pressure = ~0.1 psi Differential Head· 5.1 psi, 355.9 em H20 
3radient = 3.113E 01 Flow rate= 5.787E-05 cc/sec R squared= 0.99982 

. Permeability, K20.0° = 5.255E-08 em/sec, K20° - 5.255E-08 em/sec 

, 

/.'--':::;;,==:::::=====:::::=:::::=================================.,;============================= ;AGE 2 DYESS-PETERSON TESTING LABORATORY, INC. DATA SET 2734 
:;===-======================================================================== 
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SUBMITIAL REVIEW VERIFICATION SHEET 

~ July 24,2003 Submittal No.: 02.3>77-6..1 

Fos•r Wheeler Environmental Corporation Stamp SWMU 101 Sewag6 Lagoons~ 01nnon AFB, ,..., 
Certiied for app1MIIas ildcaled below: 

A- Appruved as sut!mlled 

It is hen!by cenilied 1bat tha (equipmenl) 6nslerial) &haM\ and rnariQed in this to be inoorporated Wo CanlraQ Ntmber ~Delivery 
Directive 11$1n complanca with the COIUacA OawiiQS 
~spaces. a1d i8 submiltedfar Gauemnenf8IPII~iF=~ 
~By: 

DMcriptior\ ot ~ m\ev:ed: &0-05 T~ R.eparb- (fnt 
Retest data l:r#-4&5 RESUBMI1TAL 

U.S. Army Corps of Engfneat'8 Stamp lf.S. Anny Engineer I:Jstdd. ~Corps of Engineers 
~fer approval as 1ndicllted below: 
A-

e- Approved-- as noled on ihe drawing8 ardor attached sheet(&). Resubmlssfon not required. . 

C - Approved l!liiDElPt • nafed on lhe drawflig& ancfor attadiecf sheel(s). Resubmlsslon reqUired. 
0- Wil be retumad by separale coneapondence. 

E- DisappCNett; see commer1s on allached cheet 

F- Receipt~. 

G - Olher: Specify. 

Note: Hems appnwred as to general ~only. lJirnensions 8fld quan111es ~- Appmer dOes not-relieve~orof~ b enons that may exist, as conb&Q)(shal" responsible b-dmensiom and design of adequafe CXW1'8CIIons.. DeCals and satisfaaory con&lruc:6on o( wodt. 

Signature: ~ ... . <1 l- .. 0a1e: +- t.5-o s \.J 

TOTAL P.03 

::,.. ' .. 
' 



TRANS. :TAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL s,...~PLES, OR DATE TRANSMITTAL No.--- I 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 07124/2003 02377-6.1 

(Read Instructions on the reverse side prior to Initiating this form) 

SECTION I - REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be Initiated by the contractor) 

TO: Cannon AFB Resident Office FROM: Foster Wheeler Environmental C 
CONTRACT NO. CHECK ONE: 

US Army Corps of Engineers 
0 THIS IS A NEW TRANSMITTAL 

201 N. Perimeter Rd. 
6605 Uptown Blvd, NE Suite 220 DACW45-94-D-0003 0035 [i) THIS IS A RESUBMITT AL OF 

Cannon AFB NM 88103 
Albuquerque, NM 87110 TRANSMITTAL Q2~7H2 

SPECIFICATION SEC. NO. (Cover only one section with each PROJECT TITLE AND LOCATION CHECK ONE: THIS TRANSMITTAL IS 

transmittal) 02377 SWMU 1 01 - SewaQe Lagoons Cannon AFB FOR 0 FlO (i] GOVT. APPROVAL 

ITEM DESCRIPTION OF ITEM SUBMITTED MFG OR CONTR. NO. CONTRACT REFERENCE FOR VARIATION FOR 

NO. (Type size, model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 

DRAWING OR COPIES . SPEC .. 
USE CODE Instruction USE 

BROCHURE NO. DRAWING No.6) CODE 

(See Instruction no. 8) PARA. NO. SHEET NO. 

a. b. c. d. e. f. g. h. I. 

4 Hydraulic Conductvty Soil Barrier-1st TEST REPORTS 5 3.4.3 B 

I 

! 

REMARKS .... lfy .... r· oubm .... l .. mo ""'' "'" ~·- I 
Test 4&5 are Retest. 

In detail and are orrect and In the strict confonnance with the 

Both "Average Gradient " are out of ASTM Parameters, and Lab will be Instructed to the correct calculation method. 
contract drawl a and specifications except as otherwise 

Retest# 1 will be submitted separately. ~ 
stated. 

~le--
--"\ I NAME AND ~TURj):>F CONTRACTOR 

SECTION II -APPROVAL ACTION ~I 

ENCLOSURES RETURNED (list by item No.) NAME, TITLE AND SIGNATURE OF APPROVING AUTHORI1 DATE 

. 

G FORM 4025-R, MAR 95 (ER 415-1·10) EDITION OF SEP 93 IS OBSOLETE. SHEET 1 OF 1 (Proponent CEMP.CE) 

c c c 
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Test 

SWMU101 
Sewage Lagoons Closure Project 

CAFBNM 
Re-Submittal of 02377-Item 4 
Hydraulic Conductivity Test 

First Lift 
Re test 4 and 5 

Contents 

l.ASTM 5084 test 4 dated 7-14-03 
3 .. 4.3 (5 per lift) test 5 dated 7-15-03 
2. Lydick Letter Soil Classification 

Test 1-3 to be submitted at later date 

4 pag~s 
"4 paJ;~S 
l page 



PERMEABILITY TEST REPORT 
,,,,, 

TEST DATA: SAMPLE DATA: 
Specimen Height <em): 6.85 Sample Identification: BARROW FILL BOSTWI. 
Specimen Diameter (em): 7.31 PIT MELROSE~NM. RETEST IN PLACE -4 
Dry Unit Weight < pcf): 86.3 Visual Descr3pt3on: BROWN SANDY LEAN cuw 
Moisture Before Test {%): 15.8 CLASSIFIED AS CL AS PER USCS 
Moisture After Test (%): 35.9 Remarks: ASTM D SBB..q-01 B=95.8 
Run Numbc=r: 1 • 2 ' INCREASED 5 PSI FOR "B" 
Ce 1 L Pressure (psi ) : 70.1 Maximum Dr~ Dens it~ <pcf): 11217.1 

Optimum Moisture Content (%) ~ 14.3 
Sat. Pressure <psi): 67.5 ASTMCD 698) 
Di ff. Head <psi): 0.1 Percent Compaction: 80.6% 

Permeamet.er t~pe: FLEXWALL 
Perm. (em/sec): 1. 86 X 111"-6 Sample t!:jpe: 1N PLAC£-4 

TIME - t (sec) 
0 2500 5000 7500 10000 

e 

""' 

.t 

..... ~ 0 0.8 0 

~ ..... 

> 

~ "'0 

I 1.6 

~ w 
I: 

1"-::J 

0 ...J 
0 2.4 > 

""" 
3: 
0 '\ ..J 
lL 3.2 

"' t"-,. " ~. ..... 4 
0 

1 X 10"-5 GJ .. 

"' " B X 10"-6 
E 
0 ..... 6 X 10"-6 

~ 

I "' X 
10"-6 

>-
1-.... 
...J ... H 

2 X 10"..:6 .. 
p:j 

\ <I ~ w 
E 
Q: 
w 
a. 1 X 10"-6 

0 5 10 15 20 
AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) . 

Project: LAGOON CLOSURE SWMU 101 C.A.F.B. ,NI'I Project No.: LE-10 
Location: WASTE WATER PLANT e CANNON F1 1 e l'lo. : AH-03 (.· 
Date: 7-14-03 Lab No.: LE-3 

) 
Tested b\:j: LEL 

PERMEABILITY TEST REPORT 
Checked b~: 

LYDICK ENGINEERS & SURVEYORS, INC. Test: FH - Fe.~ ll. n9 heacl C 



:;============================================================================= 
PERMEABILITY TEST DATA 

:~=========================================================================7 

PROJECT DATA 

Project Name: 
File No.: 
Project Location: 
Project No.: 
Sample Identification: 

1:..ab No.: 
Description: 

Sample Type: 
Max. Dry Dens • : 
Method (D1557/D698): 
:>pt. Water Content: 
Date: 
Remarks: 

Permeameter Type: 
rested by: 
Checked by: 
rest type: 

<" 
Diameter: 

Top: 
Middle: 
Bottom: 

1 
2.876 
2.879 
2.876 

in 
in 
in 

Average: 2.88 in 

Length: 1 
2.696 in 

Average: 2.70 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

LAGOON CLOSURE SWMU 101 C.A.F.B.,NM 
AH-03 
WASTE WATER PLANT @ CANNON 
LE-10 
BARROW FILL BOSTWICK 
PIT MELROSE,NM. RETESTIN PLACE -4 
LE-3 
BROWN SANDY LEAN CLAY 
CLASSIFIED AS CL AS PER USCS 
IN PLACE-4 
107.1 
D 698 
14.3 
7-14-03 
ASTM D 5084-01 B=95.8 
INCREASED 5 PSI FOR "B" 
FLEXWALL 
LEL 

FH - Falling head C 

PERMEABILITY TEST SPECIMEN DATA 

Before test: After test: 

2 
in 
in 
in 

7.31 em 

2 3 
in 

6.85 em 

Sample Parameters: 
2.73 

888.21 
825.31 
428.21 
15.8 % 

1 
2.890 
2.864 
2.841 
2.86 

1 
in 2.730 

2.73 

86.3 pcf 80.6 % of max 
0.4937 
44.3 % 

in 
in 
in 

in 

in 
in 

2 
in 
in 
in 

7.28 em 

2 
in 

6.93 em 

981.1.0 
835.12 
428.32 
35.9 % 
88.1 pcf 

0.4.832 
104.8 % 

3 
in 

:::==========;::::=============================================================== lAGE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 21 

( 

::=====================================================================~~=== 
' ,. I I -; 



PERMEABILITY TEST REPORT. 

BOSTWI" TEST DATA: SAMPLE DATA: 

Specimen Height (em): 8.33 Sample Identification: BARROW FILL 

Specimen Diameter (em): 7.29 PIT MELROSE,NM RETEST IN PLACE-S 

Dry Unit Weight <pcf): 95.1 Visual Description: BROWN SANDY LEAN CLAY 

Moisture Before Test (%): 14.2 CLASSIFIED AS CL AS PER USCS 

Moisture After Test (%): 28.8 Remarks: ASTM D 5084-01 8=97.5 

Run Number: 1 • 2 • INCREASED 5 PSI FOR ·:e" 
Cell Pressure Cpsi): 75.1 Maximum Dr~ Densit~ (pcf): 137.1 

Optimum Moisture Content (%): 14.3 

Sat. Pressure <psi): 72.3 ASIMCD 698) 

Di ff. Head <psi): 0.1 Percent Compact3on: 88.8% 
Per mea meter t~pe: f"LEXWALL 

Perm. (em/sec): 2.21 " 10~-6 Sample t~pe: IN-PLACE-S 

TIME - t (sec) 
0 2500 5000 7500 10000 

0 

"" ~ "" ~'-... 0 1 
0 

"'" '-J 

> 

""' 
1J 

I 2 

"' w " E 

~ ::l ~ _J 
0 3 
> ~--3 
0 '-, 

"'---_J 
...... 4 ~~ .. 

'"' 
5 

0 1 )( 10"-5 Ill 
(/) 

' B x 10"-6 . 
E 
0 

'-J 6 X 10"-6 

~ 

I ... )( 10~-6 

>-
I- t\ .... -' _J .... Z X 10~-6 Ill .. 
0: 
w 
E 
Q: 
w 
Q. 1 X 10~-6 

0 5 10 15 20 
AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

Project.: LAGOON CLOSURE SWMU 101 C. A . F" • B .• Nl'l Project 1'/o . : LE-10 

Location: WASTE WATER PLANT @ CANNON F 1 l e No.: AH-03 0 
Date: 7-15-03 Lab No.: LE-3 \ .. 

Tested b~:P BH 
PERMEABILITY TEST REPORT Checked b~: LEL . 

LYDICK ENGINEERS & SURVEYORS» INC. Test: FH - FaLling head C 



ROBERT L LYDICK 
ROBERT CHAD LYDICK 

~~ · " Profession:lll Engin«r and 
.......... Land Sunqor 

JULy 23,2003 

MR. BRAD JONES 

Lydick 
ENGINEERS AND SURVEYORS, .JNC. 

205 E. SECOND STREET- P.O. BOX 728 
CLOVIS. NEW MEXICO 88102.0728 
505 762-3771 -FAX 505 762-9003 

US ARMY CORPS OF ENGINEERS 
GEO'JECHNICAL ENGINEERING & SCIENCES BRANCH 

RE: CLASSIFICATION AND LABELING OF MATERIAL FOR USE ON THE LAGOON CLOSURE@ C.AF.B NEW MEXICO 

DEAR MR. JONES 

Rcgisttted 
New Mexia! 

Texas -Oklahoma 
Colorado 

THE LAGOON CLOSURE PROJECT ON GOING AT CANNON A.F.B. HAS TWO (2) BARROW SOURCES TIIAT ARE BEING USED. 

SOURCE 1 IS THE EXISTING BERM MA TERlAL IT WAS CLASSIFIED AS A REDDISH SANDY CLAYEY SAND" SM-SC" AND WAS USED ONLY ON 1HE FIRST LIFf. 

SOURCE 2 IS THE BOSTWICK PIT MATERIAL FROM MELROSE, NM IT WAS CLASSIFIED AS A BROWN LEAN CLAY "0.. ". 

TO AVOID ANY MORE CONFUSION WITH THE MATERIALS BEING USED ALL TilE REPORT NOW INDICATE E:rrnER." SM-SC" OR "CL ". 

IF I CAN BE OF FURTHER ASSISTANCE IN THIS MAT'IER PLEASE FEEL FREE CONTACT ME. 

VERY TRULY YOURS 



.. ~ ' 

c~{zi 
SUBMITTAL REVIEW VERIFICATION SHEET 

Date:· July 24, 2003 Submittal No.: 02377-6.1 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage lagoons Closure, Cannon AFB, NM 

Certified for approval as indicated below. 

A - Approved as submitted 

It is hereby certified that the (equipment) (material) shown and marked in this 

to be incorporated into Contract Number DACW45-94-D-0003, Delivery 0 

Directive 1 is in compliance with the contract drawings nd specifications 

allocated spaces, and is submitted for Government appro 

Reviewed/Certified By: 

Description of items reviewed: SD-06 Test Reports- (First lift 

Retest data for #4&5 RESUBMITT Al 

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below. 

A - Approved as submitted. 

3.4.3 

B- Approved except as noted on the drawings and/or attached sheet(s). Resubmlssion not 

required. 

C- Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

D - Will be returned by separate correspondence. 

E - Disapproved; see comments on attached sheet. 

F - Receipt acknowledged. 

G - Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibilities for errors that may exist, as contractor shall be 

responsible for dimensions and design of adequate corrections. Details and satisfaCtory 

construction of work. 

Signature: ________________ _ 
Date: ------

Reviewer's Signature: 

0:\CAFB\SubmitlalsiSubmiltal Review Verification Hyd Cond.doc 

0 
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TRAN~rAL OF'SHOP DRAWINGS, EQUIPMENT DATA, MATERIALS ,,ES, OR DATE TRANSMITTAL NO.~ 
, MANUFACTURER'S CERTIFICATES OF COMPLIANCE 0710212003 02377- . 

(Read Instructions on the reverse side prior to Initiating this form) 

SECTION I· REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be Initiated by the contractor) 
./, 

TO: Cannon AFB Resident Office FROM: Foster Wheeler Environmental C CONTRACT NO. CHECK ONE: 
US Army Corps of Engineers 

8605 Uptown Blvd, NE Suite \l () '3 1\)0'3 DACW4S.94-0..0003 0035 
[ID THIS IS A NEW TRANSMITTAL 

201 N. Perimeter Rd. 0 THIS IS A RESUBMITTAL OF 
Cannon AFB NM 88t03 Albuquerque, NM 87110 J \) TRANSMITTAL 

SPECIFICATION SEC. NO, (Cover only one section with each PROJECT TITLE AND LOCATION CHECBNE: ~IS TRANSMITTAL IS 
transmittal) 02377 SWMU 101- Sewage ~oons Cannon AFB FOR FlO I ~ GOVT. APPROVAL 

ITEM DESCRIPTION OF ITEM SUBMITTED MFO OR CONTR. NO. CONTRACT REFERENCE FOR VARIATION FOR NO. (Type alze, model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (SH CE 
DRAWING OR COPIES USE CODE lnatrucUon USE 

BROCHURE NO. SPEC. DRAWING No.8) CODE 
(SH Instruction no. 8) PARA. NO. SHEET NO. 

•• b. c. d. e. f • g. h. I. 
4 Hydraulic Conductivity Soil Barrier TEST REPORTS 5 3.4.3 8 N E 

I 
REMARKS I certify that the above aubm ~~ ltlma have been Nvlewld 
First Lift Soli Barrier Layer (5) test .. _. ..... -~ ·---.. -... ! 

contNct dNwlnga and ap 6atlona except 11 otherwlae ' (ASTM D 5084 Is not noted In remar1<s and test 2 doet not have 24 hours statement on Report, future reports wtll have It I 

Included) -u -
' ~,~ ~~ 

......_ . NAttm Mrj_ SIGNATURE OF CONTRACT~ " SECTION II· APPROVAL ACTION I -ENCLOSURES RETURNED (List by Item No.) 
NAME, ~TUR!! OF ~AUTHORITY - { DATE 

. ~ 4 de?--~ 7-7-r-~ 
NG FORM 4025-R, MAR 95 (ER 415-1·10) EDrrtON OF SEP B3 IS OBSOLETE. SHEET 1 OF 1 (P..-·"'11111: CEMP..CE) 

"-· 'V 
. I .,.,.., 



_J_o_n_es_,_s_r_a_d_N_.NW_.o._ __________________ _. ________________________________ ~.<::) 

From: Jones, Brad N NWO 
Sent Monday, July 07, 2003 4;38 PM 
To: Pastor. Max ASPA . . 
Cc: Fox, Fawn E SPA 
Subject: Sewage Lagoons Closure Project Transmittal No. 02377-7 "' ... ~- ...... "" JJ •f!X. 

( 1-fviM.Ac.tuc.. C.I'J~c:n"'rt ;1!:\n~ cF sJ -~ IJ,--..-

Max: 
- 1$1"" UFT 

l will send fax of transmi~l sheet tomorrow. My comments are as follows. 

1. Sample No. 1 - USCS classification for Sample No. 1 is incorrect. The visual description is "REDDISH SANOY · 
CLAYEY SAND, SM-SC". 

2. Each test report should reference a unique sampJe number for comparison with other test reports and to assist in the 
submlttalJrevlew process, as was done for Transmittal No. 02377-3. . 

3. Sample No.·2 - Outflow/Inflow ratios for last 4 reacf11gs are as follows: 1.03, 1.03, 1.07, 1.50. ASTM D 5084 requires 
the test not be terminated untl4 consecutive readings have at outflow to inflow ratio between 0.75 to 1.25. and the 
hydraulic oonductivity remains steady during these readings. Why did outflow/inflow ratio W1crease drastically for last 
reading? 

4. Sample No. 6 -Outflow/Inflow ratios fO(" last 4 reading are as follows: 1.00, 0.67. 1.00, 0.83. ASTM D 5084 requires 
outflowflnflow ratio for 4 consecutive readings be 0.75-1.25 and hydraulic conductivity remain stable during these readings 
prior to terminating test. 

5. Sample No. 3 (Exl$tlng Berm Material) - USCS classification for Sample No. 3 is incorrect. The visual description is 
"REDDISH SANDY CLAYEY SAND, SM-SC". 

6. Sample No. 1, 2 & 3 (Existing Berm Material) _-Are all based on the same Proctor curve eubmiUed as Transmittal No. o· 
023n-3. If all samples are representative of the same material and Proctor curve, the· visual description should match on 
all test reports (hydraulic conductivity, Proctor, Grain-size analysis), and that is not the case. 

7. Sample No. 4 & 5 (Bostwick Pit) • Reported hydraulic conductivity ranges from 4. 75 to 5.06 x 10-9 em/sec. These 
values would be very diffiCUlt to defend for a high-plasticity, nearly pure clay soil. In this case, the samples contain 46% · 
sand with a Liquid Limit of only 27% (Transmittal No. 02377-5). Reported hydraulic conductivity values from these lasts 
are in error and must be re-run. 

8. General comment all tests - Back pressure consistently reported as about 45 psi for all hydraulic condi,ICtivity tests. 
The initial (before test) degree of saturation varies from 63% to 82% for an samples, with most valUes near 63%. Figure 
15 (provided -separately via fax) shows a required back pressure ot about 75 psi for to attain a flll&l degree of saturation of 
95% for sol with an initial saturatiOn of 63%. However, all tesl results show a final degree of saturation of 100%. I 
question if samples are 100% saturated at the beginning of the test as reported. (Figure 15 reference •ASCE Research 
Conference on Shear Strength of Cohesive SoDs. Univ. of Colorado, June 1960"). 

9. Please submit digital camera pictures of set-up and testing for next group of samples lo be tested for hydraulic 
conductivity. · 

flkuJ. ~· P.E. . . 
U.S. Anny Corps of Engineers, Omaha District 
Geotechnical Engineering & Sciences Branch 
402.221.4488 -telephone 
402.22L7848- facsimile 
brad.nJones@usace.anny.mil 
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.'li.oN!.MJTTAL OF SHoP DRAWINGS, EQUIPMENT DATA. ~TERIAL !.,LES, OR I DATE 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 0911912003 " 

CJ(V'\_~f \ ~-}; 

(Rflld IMtructlona on the I'IIII!WM aide prior to lnlialln{llhls fonn) 
-·- ---

zn:C_IION I • REQUEST FOR APPROVAL OF THE FOLLOW!_NG ITEMS (Thlltectlon w11 be In~ byll'-

-.n . ..,,riCATION SEC. NO. (CcMlr on¥ one ncticn v.flh NCh PROJECT TITLE ANO LOCATION CH __ 

transmittaQ 02377 SWMU 101- 1 Clll'lncn AFB FOR GOV'l'. APPROVAL 

TO: Cannon AFB FMiclent Office FROM: Fa.ter Wt.ler Environmental C . CONTRACT NO. 

US Army Ccrps d Engineers 6605 UpkMfl Blvd, NE Sui11220 DACW45-94-Q.0003 0035 

201 N. Peftnel8r Rd. ARNQ..-que, NM 87110 
_ Ctnnotl Af:S NM 88103 ~CK 

ITEM DPCRIPTION 0, ITEM SU .. ITTQ) NO. CONTRACT REFERENCE VAAtAnON FOR 
NO. (Type alze, madll nu~) Uf OOCUiill!foiT (See Cl 
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SPEC. DRAWING No. 8) CODE 

PMA. NO. SHEET NO. 
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___ 09 __ /~24_/_2_003 ____ ~1~6:01 402+221+7848 ~ 85057842663 

SUBMrrT AL REVIEW VERIFICATION SHEET 

Date: Sept 19,2003 SubmiUaf No.; 02377-8.1 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage la9oons Closure, Cannon AFB. NM 

Cert\fied for approvai as indicated below. 

A- Approved as submitted 
....-:::: .......... 

Approved eocept as not~ on the drawings and/or sttsched sheets. 

Jt Is hereby c:ert~ that the (equlpmenQ (material) shown and marked in this submittal is that proposed 

to be incorporated into Contrad Number DACW~94-0-0003, Detivwy Order 5, Wodc At.jthoriz.afio 

Directive 1 is in compiar.:e wi1h the t.ontrar:::t chwings and specifiCations, 

allocated spaces, and Is submitted for ~-..aPI~r.ai<",--J ,..c.;....--

Reviewed/Certified By: 

Description of items r~: SD-06 

Re aubmitta\ 

U.S. Anny Corps of Engineers S~mp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

for approval as indicated below: 

Approved as stbmitted. 

B- Approved exQePt as noted on the drawings and/or attached sheet(s). Resubmission not 

required. · 

C - Approved exoopt as noted on the drawings and/or BUadled sheet(s). Resubmission required. 

0 - WiJJ be retumed by separate correspondence. 

E - Disapproved: see comments on attached shea.. 

F- Receipt.aeknowledged. 

G • Other: Specify. 

Note: Items approved as to generallayuut only. Dimensions and quantities chedced. Approval does 

not relieve contractor of responsibilities for errors that may exist, as contractor shall be 

~onsible for dimensions and design of adequate correclion$. Details and satisf!lCtory 

Reviewer's Signature: 

N0.908 !;J07 



Lydick Engineers & Surveyors, Inc. 
P. 0. Box 728 · 
205 E. 2nd Street 
Clovis, NM 88101 

1'.""'?.3771 ...,.,, 
To: ARROWHEAD CONST. 

12920 METCALF AVE. SUITE 150 
OVERLAND PARK KS 66213 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOON@ CANNON AFB 

Sample Date: 11-Jun-03 Date Tested: 12-Aug-03 

D 
r 
y 

2 

(: 

'" '" 
... 
''J 

2 

II 

11 

10 

10 

10 

10 

~r: D 10 
e 
n 9 8 

., (;9 
.. 9 

·~ 

y 
9 

•r 

8 

/ 
Je--

Zero Air Voids {ti ~ 2.73 S.G. 

""" ""' /'r\. ""' v \ 
I \ 
I ~ 

1/ ' r} \ 
I r\ 

~ 

"""' 

Proctor Report 
Report Date: 13-Aug-03 
Project: DACAW45-94-D-0003 
Report Number: 4 

Copies To: 

Sample Type: 
Source: 
Tested By: 

FWrrT 
COE 

ARROWHEAD 

COMPOSITE 
BOSTWICK PIT 

B. HIERONYMUS 

Date Received: 11-Jun-03 

Max. Dry Density: 
Optimum Moisture (%): 

Moisture 
Content 

11.1 
13.8 
16.0 
17.3 
19.7 

Dry 
Density 

91.4 
96.6 
106.8 
99.4 
92.4 

107.0 
15.9 

Wet 
Density 

101.5 
110.0 
123.9 
116.7 
110.6 

Method: ASTM D-698 
Rammer Type: MANUAL 
Preparation: DRY TO WET 
% Retained 5mm screen: 0.0 
%Retained 10mm screen: 0.0 

9 

8 

8 ><J 

10 II 12 13 14 15 16 17 18 19 20 21 22 23 %Retained 20mm screen: 0.0 
Moisture Content(%) 

Sample Description: BROWN SANDY LEAN CLAY" CL" AS PER USGS FROM BOSTWICK PIT MELROSE ,NM 

Comment: BORROW PIT ASSE~S~E,Nl~>'•· 

. /Jii'!~~ . 
f~ ~~/1': ~~. / ;t ~ 

C, D~·-··-._,1" ;: .. ~;: ~ • ·: •• ·~;,·~- ··-~:)--..;---~·'";)~ .. 4 .. ~ .:: 

· . ·. ·· · .., (:\,''ft." • i..;f •· Per· -
··\.;-~-:~~~~ .. ~·2~\0.~\~"',,~,-~ ~- . / ,_.,,,1 l'l, ~ \\"' . . . 

· 1lirt:u•''\\ · 
Reporting of these test results constitutes a testing service only. gineermg interpretation or evaluation of test results IS prov1ded 
only on written request · 



Lydick Engineers & Surveyors, Inc. 
P.O:Box728 
205 E. 2nd Street 
Clovis, NM 88101 
505-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK KS 66213 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOON@ CANNON AFB 

Sample Date: 11-Aug-03 
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Proctor 
Report Date: 
Project: 
Report Number: 

Report· 
14-Aug-03 

DACAW45-94-D-0003 
4 

Copies To: 

Sample Type: 
Source: 
Tested By: 

FWITT 
COE 

ARROWHEAD 

COMPOSITE 
BOSTWICK PIT 

R. MICK 

Date Received: 11-Aug-03 

Max. Dry Density: 
Optimum Moisture (%): 

Moisture 
Content 

9.2 
11.6 
13.1 
15.3 
17.2 

Dry 
Density 

107.7 
111.3 
115.2 
111.7 
107.3 

115.3 
13.4 

Wet 
Density 

117.6 
124.2 
130.3 
128.8 
125.8 

Method: ASTMD-1557 
Rammer Type: MANUAL 
Preparation: DRY TO WET 
% Retained Smm screen: 0.0 
% Retained 1 Omm screen: 0.0 

10 

10 

10 

10 5 
8 9 10 11 12 13 14 15 16 17 

Moisture Content(%) 
18 19 20 21 %Retained 20mm screen: 0.0 

Sample Description: BROWN SANDY LEAN CLAY" CL" AS PER USCS FROM BOSTWICK PIT MELROSE ,NM 
' ., \ ·, :; ' ~ ; : ~ ( : ; -~ .. 

Comment: BORR9VI{~_i;.fAS~E~S,.MENT 

t~;'.:a:-l~ 
~ ; -~ :~···!]: ; i/"; .: 

:<5~;}·:~;:.:;~;:~·:-:·~~~~~/· ~~ 
"r ,;':...;(F.:: ,,,.,, •• ·.e~~" · ... '~ Pe · · 
''.·,:·lit='!!U;\'l~--,.;· 

•lt 1 ilitJUl\\\\\-. 

Repqrting of these test results constitutes a testing service only. ngineering interpret 1on or evaluation of test results IS provided 
only on written request. 
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Lydick Engineers & Surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 
~~.NM 66101 
.....,?-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK KS 66213 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOON@ CANNON AFB 

Proctor Report 
Report Date: 13-Aug-03 
Project: DACAW45-94-D-0003. 
Report Number: 4 

Copies To: 

Sample Type: 
Source: . 
Tested By: 

FWffT 
COE 

ARROWHEAD 

COMPOSITE 
BOSTWICK PIT 

B. HIERONYMUS 

Sample Date: 11-Jun-03 Date Tested: 12-Aug-03 Date Received: 11-J un-03 
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Moisture Content(%) 

"" " 
Max. Dry Density: 
Optimum Moisture(%): 

Moisture 
Content 

11.1 
13.8 
16.0 
17.3 
19.7 

Dry 
Density 

91.4 
96.6 
106.8 
99.4 
92.4 

107.0 
15.9 

Wet 
Density 

101.5 
110.0 
123.9 
116.7 
110.6 

Method: ASTM D-698 
Rammer Type: MANUAL 
Preparation: DRY TO WET 

. % Retained 5mm screen: 0.0 
%Retained 10mm screen: 0.0 

22 23 % Retained 20mm screen: 0.0 

Sample Description: BROWN SANDY LEAN CLAY" CL" AS PER USGS FROM BOSTWICK PIT MELROSE ,NM 

Comment: BORROW PIT ASSE~I\!18N1''''''· . 
....... ' ,~ .. ~ ~ ~:o•:f</{J i' ,."~ .. ·~ 

.; ~' .. :~~-: ~ .... ~ .. ;., ~·. ~ :: ;:!;~ .. _ .. 
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L ~~--~~~~~_./}/ ~/?~ ;-- . 
.......... ~- ""'} · .• .St~:v£.·/ ~ .::· Per· ~ t?/ ~· 

-. .,,~ ~::'f~'i/iS~~~'~,, .. -- a2· / ,,, ''" . .., ...... ,,,, 
Reporting of these test results constitutes a testing service only. gineenng interpretation or evaluation of test results is pl'ovtded 
only on written request. 



PERMEABILITY TEST REPORT . 
TEST DATA: SAMPLE DATA: 
Specimen Height (em): 11 . 43 Sample Identification: BORROW FILL MATERIAL~ 
Specimen Diameter (em): 6.29 BOSTWICK PIT MELROSE,NM "ASSESSMENT" 
Dry Unit Weight (pcf): 106.9 Visual Description: BROWN SANDY LEAN CLAY 
Moisture Before Test (%): 16.0 CLASSIFIED AS "CL". AS PER uses 
Moisture After Test (%): 21.8 Remarks: ASTM D 5084-01 B=97.3 
Run Number: 1 • 2 ... 5 PSI FOR B Co 12 REAGENT 
Cell Pressure (psi): 97.0 Maximum Dry Density (pcf): 107·. 0 

Optimum Moisture Content (%): 15.9 
Sot. Pressure (psi): 94.5 ASTM(D-698) 

Percent Compaction: 100.0% 
Permeameter type: FLEXWALL 

Perm. (em/sec): 3.62 X 10--7 Sample type: REMOLDED 

TIME - t (sec) 
0 5000 10000 15000 20000 
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AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

Project: LAGOON CLOSURE SWMU 101 @ CANNON AFB Project No.: DACW45-03 
Locot ion: WASTE WATER TREATMENT PLANT @ CAFB File No.: AH-4-3-7 l) Dote: 9-9-03 Lob No.: LE-28B-KSAT-1 

Tested by: L.E.L. 
PERMEABILITY TEST REPORT 

Checked by: R.C. L. 
LYDICK ENGINEERS c!c SURVEYORS. INC. Test: FH - Fol I ing head c 

1<-1-1 



===================;======================================================== 
FALLING HEAD PERMEABILITY TEST RESULTS 

~CT NAME: LAGOON CLOSURE SWMU 101 @ CANNON AFB FILE NO.: AH-4-3-7 
ROJECT LOCATION: WASTE WATER TREATMENT PLANT@ CAFB PROJECT NO.: DACW45-03 
AMPLE IDENTIFICATION: BORROW FILL MATERIAL 
BOSTWICK PIT MELROSE,NM "ASSESSMENT" 
ESCRIPTION: BROWN SANDY LEAN CLAY 
CLASSIFIED AS "CL" AS PER USCS 

LAB NO.: LE-28B-KSAT-1 

SAMPLE TYPE: REMOLDED 

AX. DRY DENS.: 107.0 OPT. WATER CONTENT: 15.9 DATE: 9-9-03 

INITIAL PARAMETERS: 

HEIGHT: 11.43 em 
DIAMETER: 6.29 em 
WET WEIGHT: 705.5 g 
~OISTURE CONTENT: 16.0 % 
DRY DENSITY: 106.9 pcf 

SPECIMEN DATA 

FINAL PARAMETERS: 

HEIGHT: 11.44 em 
DIAMETER: 6.29 em 
WET WEIGHT: 741.5 g 
MOISTURE CONTENT: 21.8 % 
DRY DENSITY: 106.8 pcf 

~=ENT COMPACTION: 100.0 
. ------------------------------------------------------------------------

TEST PARAMETERS 

CELL NO.: 2 PANEL NO.: 2 

CELL PRESSURE: 
SATURATION PRESSURE: 

TOTAL FLOW VOLUME: 
LENGTH OF TEST: 
i\.VERAGE GRADIENT: 

'lPI?.ERATURE: 
·-~ABILITY, K, at 20 deg C: 

RUN NO. 1 

97.0 psi 

94.5 psi 

PERMEABILITY DATA 

RUN NO. 1 

1. 64E 00 cc 
14,400 sec 

9.8 
21.4 deg C 

3.62E-07 em/sec 

POSITIONS: 2 

RUN NO. 2 

RUN NO. 2 

:::================== LYDICK ENGINEERS & SURVEYORS, INC. ===================== 



============================================================================ 
PERMEABILITY TEST DATA 

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

oject Name: 
le No. : 
oject Location: 
oject No.: 
mple Identification: 

b No.: 
scription: 

mple Type: 
x. Dry Dens.: 
thod (D1557/D698}: 
t. Water Content: 
te: 
marks: 

rmeameter Type: 
sted by: 
ecke.d by: 
st type: 

iameter: 1 
Top: 2.477 
Middle: 2.476 
Bottom: 2.477 

in 
in 
in 

Average: 2.48 in 

ength: 1 
4.501 in 

Average: 4.50 in 

oisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PROJECT DATA 

LAGOON. CLOSURE SWMU 101 @ CANNON AFB 
AH-4-3-7 
WASTE WATER TREATMENT PLANT @ CAFB 
DACW45-03 
BORROW FILL MATERIAL 
BOSTWICK PIT MELROSE,NM "ASSESSMENT" 
LE-28B-KSAT-1 
BROWN SANDY LEAN CLAY 
CLASSIFIED AS "CL" AS PER USCS 
REMOLDED 
107.0 
D-698 
15.9 
9-9-03 
ASTM D 5084-01 B=97.3 
5 PSI FOR B Cal2 REAGENT 
FLEXWALL 
L.E.L. 
R.C.L. 
FH - Falling head C 

PERMEABILITY TEST SPECIMEN DATA 

Before test: After test: 

2 1 
in 2.477 
in 2.477 
in 2.478 

6.29 em 2.48 

2 3 1 
in in 4.506 

11.43 em 4.51 

Sample Parameters: 
2.73 

831.12 
734.02 
125.58 
16.0 % 

106.9 pcf 
0.3727 

73.3 % 

100.0 % of max 

in 
in 
in 

in 

in 
in 

2 
in 
in 
in 

6.29 em 

2 
in 

11.44 em 

867.05 
734.12 
125.58 
21.8 % 

106.8 pcf 
0.3736 
100.0 % 

3 
in 

===~======================================================================== 

GE 1 LYDICK ENGINEERS & SURVEYORS; INC. DATA SET 7 
====================================================================~;-;==== 

0 

0 



. __ : ___ ~-----------------------------------------------------------------------FALLING BEAD PERMEABILITY TEST CONDITIONS DATA 

~ 
Cell No.: 2 Panel No.: 2 Positions: 2 

Run Number: l 2 

Cell Pressure: 97.0 psi 0.0 psi 
Inflow Sa~uration Pressure: 94.5 psi 0.0 psi 
Inflow Buret Area: 0.2000 cm 2 0.2000 cm2 

Outflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

~est Temperature: 21.4 oc 0.0 oc 
Oc.tflow Saturation Pressure: 93.5 psi 0.0 psi 

------------------------------------------------------------------------------PERMEABILITY TEST READINGS DATA 

CASE DATE TIME ELAPSED INFLOW OUTFLOW OUTFLOW/ PERM. D X (24 hr) TIME LEVEL LEVEL INFLOW K s sec em em RATIO em/sec 
s X 9/ 9/ 3 14:00:00 0 50.00 0.0 0.00 O.OOE 00 9/ 9/ 3 15:00:00 3,600 48.00 2.0 1.00 3.46E-07 9/ 9/ 3 16:00:00 3,600 45.99 4.0 1.00 3.59E-07 9/ 9/ 3 17:00:00 3,600 43.94 6.1 1. 00 3.80E-07 9/ 9/ 3 18:00:00 3,600 41.79 8.2 1. 00 4.14E-07 

Gradient = 9. 805B 00 'l'otal vol = 1. 64E 00 cc Test duration = 14,4.00 sec Permeability, K21.4° = 3.749E-07 em/sec, K20° = 3.625E-07 em/sec Perxeability values are incremental 

============~======~====;~==~======~========~=~=====~===:=============~======= PAGE 2 LYDICK ENGINEERS &: SURVEYORS, :INC • DATA SST 7 =========c===============~==;~====•=====~======~==================K======:===; 

c 



rdick Laboratories 
5 E. Second Street 
~vis, NM 881 01 
J-762-3771 

= burette area (cm2) 

= time inerval (s) 
= temperature (deg C) 

= sample length (em) 
=sample diameter (em) 

a 

A = (TT/4) . (d)2 

31.07357148 

11 = inflow pressure 

tUt = outflow pressure 

ASTM D 5084-01 
Contractor. ARROW HEAD 
Project: SWMU 1 01 
Location: WASTE WATER 
Date: 9/9/03 

Sample ID: -=2=88=-----

t T L .d 

1W = conversion factor from psi to em of water 

cmW 
0.0142091301798 

H = Ptn + (hin -hout) - Pout 

Pin (psi) Pout (psi) 

hin Values 

120.3772847 emW 

114.2172847 cmW 
108.0872847 cmW 

101.6872847 emW 

95.3572847 cmW 

hout Values 

gradient = H/L 

10.52249 

9.984028 

9.448189 

8.888749 

8.335427 

Headless acrosS sample should not 
drop to less than 75% of initial 

minh = 0.75(h,;..;;;o'-) ---------. 
minh = I 90.2830 cmW 

~-t-5 

() 

0 

(~) 



, ~. = (a·L)/(2+A+t) 
~" 1.02266E-05 

Ksat1 = C·ln[(Ho/H1)] 

Ksat2 = C·ln[(H1/H2)) 

Ksat3 = C·ln[(H21H3)] 

Ksat4 = C·ln[(H31H4)) 

5 .. 37186E-07 

5.64137E-07 

6.24201 E-07 

6.57281 E-07 

mean= (Ksat1 + Ksatz + Ksat3 + Ksat4}/4 

:lrcent Deviation - less than 25%deviation from mean value 

·1 = I { Ksat1 - Kmean )/Ksat1 I 
2 = I ( Ksat2- Kmean }/Ksat21 

:3 = I (Ksat3- Kmean)/Ksat3l 

4 = I (Ksat4- Kmean }/Ksat41 

Temperature Correction 

20 = [(2.2902·0.9842T}fT0.1702]-Kmean 

Kmean = 

K1= 

Kz= 
K3= 
K4= 

atio of Inflow/Outflow Rates- Should be between 0.75 and 1.25 
lteo =[(hinD- hin1 )·(aJt)]/[(hout1 - houta}·(att)] rateo = 
lr·''hin1 -hin2}·(aJt)]/[(hout2- hout1}·(att)] rate1 = 
~hin2- hin3)·(alt)]/[(hout3- hout2}·(att)] ratez = 
lte3 = l(hin3- hin4)·( aJt)]/[(hout4 - hout3}·( att)] rate3 = 

5.95701 E-071 

10.893% 

5.595% 

4.566% 

9.369% 

s.76036E-o71 

1.000 

1.023 

0.988 

0.997 

TESTED BY: 



PERMEABILITY TEST REPORT 
TEST DATA: SAMPLE DATA: ~·· 

Specimen Height (em): 11 . 44 Sample Identification: BORROW FILL MATERIALC 
Specimen Diameter (em): 6.29 BOSTWICK PIT MELROSE,NM "ASSESSMENT" 
Dry Unit Weight (pcf): 99.4 Visual Desc rip t ion : BROWN SANDY LEAN CLAY 
Moisture Before Test (%): 17.3 CLASSIFIED AS "CL" AS PER uses 
Moisture After Test (%): 26.2 Remarks: ASTM D 5084-01 B=97.9 
Run Number: 1 • 2 ... 5 PSI FOR B ~0 12' REAGENT 
Cell Pressure (psi): 99.0 Maximum Dry Density (pcf): 107.0 

Optimum Moisture Content (%): 15.9 
Sot. Pressure (psi): 97.0 ASTM(D-698) 

Percent Compaction: 93.0% 
Permeometer type: FLEXWALL 

Perm. (em/sec): 5.77 X 10~-7 Sample type: REMOLDED 

TIME - t (sec) 
0 5000 10000 15000 20000 

0 
~ 

"' ,...... ~ 
~ 0 0.6 0 -... 
~ .......-

> .......... 
1J 

~ 
1 1 . 2 "-.., 

w ~ :::; 

~ ::> 
...J 

~ 0 1. 8 
~ > ~ 3: 

0 ~ 
...J ~ LL 2.4 1'-

,...... 3 
0 

1 X 10~-s Q) 

C/l 

" 8 X 10~-7 

E 
0 

6 X 10~-7 
.. .......-

~~ 
~ 

I 4 X 10~-7 

>- 't''' p~;! :ltfJI~ 
I- ·'' ,:-~ ~· -''lrl!) ~ H .:Y'r ·f.f,-~ .. :~·'· ·~ <~· 
...J ~ -~ ~ ·'.j ";/1-~~ ~ H 2 X 10~-7 j .· :;~i '·' .-, ';.'; m 
<( ~ / ~\ ..... ":cte-:.: w 

.. J~ ~~···oj, : ~·~: ~ \ q "') .•. 0::: ~ .,.., • I :~.:= 
w ~..rtf" ... ~. : r":i' .:: 
0.. 1 X 10~-7 .. . ·-~~ -"':': ,.- .;o~~·' .~~ .::~ 

... ,. "~ ••• _.:'~<"\'" -... • «-· .. :· 
0 5 10 15 ; ~ ''Iffi ~ .. ~' ,,, OF£~ ""~ •'' AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) ,,,, - " , ..... 

111lf111Hil\;, 

Project: LAGOON CLOSURE SWMU 101 @ CANNON AFB Project No.: DACW45-03 

Location: WASTE WATER TREATMENT PLANT CAFB File No.: AH-4-03-6 tJ Dote: 9-9-03 Lob No.: LE-28B KSAT-2 

Tested by: L.E.L. 
PERMEABILITY TEST REPORT 

Checked by: R.C.L. 

LYDICK ENGINEERS & SURVEYORS. INC. Test: FH - Falling head c 



===============================================~============================ 

FALLING HEAD PERMEABILITY TEST RESULTS 

~CT NAME: LAGOON CLOSURE SWMU 101 @ CANNON AFB 
ROJECT LOCATION: WASTE WATER TREATMENT PLANT CAFB 
i\MPLE IDENTIFICATION: BORROW FILL MATERIAL 
BOSTWICK PIT MELROSE,NM "ASSESSMENT" 
E:SCRIPTION: BROWN SANDY LEAN CLAY 
CLASSIFIED AS "CL" AS PER USCS 
i\X. DRY DENS.: 107.0 OPT. WATER CONTENT: 15.9 

SPECIMEN DATA 

FILE NO.: AH-4-03-6 
PROJECT NO.: DACW45-03 
LAB NO.: LE-28B KSAT-2 

SAMPLE TYPE: REMOLDED 

DATE: 9-9-03 

INITIAL PARAMETERS: FINAL PARAMETERS: 

HEIGHT: 11.44 em 
DIAMETER: 6.29 em 
I-JET WEIGHT: 663.3 g 

MOISTURE CONTENT: 17.3 % 
DRY DENSITY: 99.4 pcf 
i( SNT COMPACTION: 93.0 

HEIGHT: 11.45 em 
DIAMETER: 6.29 em 
WET WEIGHT: 714.8 g 

MOISTURE CONTENT: 26.2 % 
DRY DENSITY: 99.4 pcf 

~------------------------------------------------------------------------

CELL NO.: 1 

CELL PRESSURE: 
SATURATION PRESSURE: 

TOTAL FLOW VOLUME: 
LENGTH OF TEST: 

AVERAGE GRADIENT: 

TEST PARAMETERS 

PANEL NO.: 1 

RUN NO. 1 

99.0 psi 
97.0 psi 

PERMEABILITY DATA 

't:RATURE: 
. 'ABILITY, K, at 20 deg C: 

RUN NO. 1 

2.50E 00 cc 

14,400 sec 

9.4 

21.4 deg C 
5.77E-07 em/sec 

POSITIONS: 1 

RUN NO. 2 

RUN NO. 2 

:::================== LYDICK ENGINEERS & SURVEYORS I . INC. ===================== 



============================================================================ 
PERMEABILITY TEST DATA 

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

oject Name: 
le No.: 
oject Location: 
oject No.: 
rnple Identification: 

b No.: 
scription: 

rnple Type: 
x. Dry Dens.: 
thod (D1557/D698): 
•t . Water Content : 
te: 
marks: 

rrnearneter Type: 
sted by: 
. ecked by: 
st type: 

•iarneter: 1 
Top: 2.475 
Middle: 2.474 
Bottom: 2.476 

in 
in 
in 

Average: 2.47 in 

.ength: 1 
4.503 in 

Average: 4.50 in 

~isture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PROJECT DATA 

LAGOON CLOSURE SWMU 101 @ CANNON AFB 
AH-4-03-6 
WASTE WATER TREATMENT PLANT CAFE 
DACW45-03 
BORROW FILL MATERIAL 
BOSTWICK PIT MELROSE,NM "ASSESSMENT" 
LE-28B KSAT-2 
BROWN SANDY LEAN CLAY 
CLASSIFIED AS "CL" AS PER USCS 
REMOLDED 
107.0 
D-698 
15.9 
9-9-03 
ASTM D 5084-01 B=97.9 
5 PSI FOR B Cal 2 REAGENT 
FLEXWALL 
L.E.L . 
R.C.L. 
FH - Falling head C 

PERMEABILITY TEST SPECIMEN DATA 

Before test: After test: 

2 
in 
in 
in 

6.29 ern 

2 3 
in 

11.44 ern 

Sample Parameters: 
2.73 

789.01 
691.10 
125.70 
17.3 % 
99.4 pcf 

0.4165 
66.2 % 

93.0 

1 
2.477 
2.476 
2.477 
2.48 

1 
in 4.508 

4.51 

% of max 

in 
in 
in 

in 

in 
in 

2 
in 
in 
in 

6.29 ern 

2 
in 

11.45 ern 

840.49 
692.12 
125.70 
26.2 % 
99.4 pcf 

0.4169 
100.0 % 

3 
in 

============================================================================ 
.GE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 6 
============================================================================ 

l(~t-; 

0 

0 

0 



-~---~------------------------------------------------------------------------
FALLING BEAD PERMEABILITY TEST CONDl:Tl:ONS DATA 

" 
Cell No.: 1 Panel No.: 1 Positions: 1 

Run Number: 1 2 
Cell Pressure: 99.0 psi o.o psi Inflow Saturation Pressure: 97.0 psi 0.0 psi Inflow-Buret Area: 0.2000 em 2 0.2000 cm 2 Outflow Buret Area: 0.2000 cm2 0.2.000 cm 2 Test Temperature: 21.4 oc o.o oc Outflow Saturation Pressure: 96.0 psi 0.0 psi ------------------------------------------------------------------------------TEST READ:INGS DATA 

PERMEABl:L:I'tY 

CASE DATE TIMB ELAPSED INFLOW OUTFLOW OUTFLOW/ PERM. D X (24 hr} TIME LEVEL LEVEL INFLOW K s sec em em RATIO em/sec 
s X 9/ 9/ 3 8:00:00 0 50.00 0.0 0.00 O.OOE 00 9/ 9/ 3 9:00:00 3,600 46.92 3.1 1.00 5.38E-07 9/ 9/ 3 10:00:00 3,600 43.82 6.1 0.96 5.65E-07 9/ 9/ 3 11:00:00 3,600 40.64 9.3 1.01 6.25E-07 9/·9/ 3 12:00:00 3,600 37.48 12.5 LOO 6.5BE-07 

Gradient ~ 9.425E 00 Total "vol = 2.50E 00 ce Test duration = 14,400 sec 
Permeability, K21.4° = 5.968E-07 em/sec, K20° ~ 5.770E-07 em/sec 
Permeability values are incremental 

;~;;==;==c-====c=====-==========================c===============·=========""====,.===== 
LYD:ICK ENGJ:NEERS & SURVEYORS, :INC. DATA SET 6 

========~====a==~===========~======~======~==========~=~====~=========~=~===== 



c = (a-L)/(2+A+t) 
1.02177E-05 

Ksat1 = C·ln[(Ho/H1)] 

Ksat2 = C·ln[(H11H2)] 

Ksat3 = C·ln[(H21H3)] 

Ksat4 = C·ln[(H31H4)] 

3.45291 E-07 

3.59188E-07 

3.79824E-07 

4.14129E-07 

ffiean = (Ksat1 + Ksat2 + Ksat3 + Ksat4}/4 

ercent Deviation - less than 25o/odeviation from mean value 

~1 = I (Ksat1- Kmean}/Ksat11 

2 = I (Ksat2- Kmean }/Ksat2l 

3 = I ( Ksat3- Kmean }/Ksat31 

~4 = I ( Ksat4 - Kmean }/Ksat41 

Temperature Correction 

2o = [(2.2902·0.9842T)fT0.1702)-Kmean 

Kmean= 

K1= 

K2= 

1<3= 

K4= 

K2o= 

atio of Inflow/Outflow Rates- Should be between 0.75 and 1.25 

:~teo= t(hina- hin1 )·(aJt)]/[(hout1 - houta)·(a/t)] rateo = 
:~te1 = t(hin1- hin2)·(aJt)]/[(hout2- hout1}·(a/t)] rate1 = 
~''"'~ = l(hin2- hin3)·(aJt)]/[(hout3- hout2)·(a/t)] rate2 = 
~ • ..;3 = l(hin3- hin4)·( aJt)]/[(hout4- hout3)·( aft)] rate3 = 

3.74608E.,o71 

8.490% 

·4.293% 

1.373% 

9.543% 

3.62241E-071 

1.000 

1.000 

1.000 

1.000 

TESTED BY: 



' ' . '. ·~ t· ,-_._ 

ROBERT L. LrDlCX 
PJWFESSION,I.L ENGINEER AND 

LAND SURVEYOR 

ROBERT C/UD LYDICK 
PROFESSIONAL ENCINEER AND 

LAND SURVEYOR 

ASTM 0 ·2216-01 

CLOYIS. NEW J/EXJCO 88101 

PROJECT: .LAG oQU a_os\..l I! E. S"o-JifiiJ ~J(liD.ATE: __ co~--'...:;.f_-_o.;;;...,:;:l ____ _ 

CONTRACTOR: fl ~!= o v..J I-I E IJ () 

S.AMPLE NO._ .... I _ 

WT. WET/CAN~ 'J? ·'f 
JrT. DRY/CAN ~ 7 ° ·'i 
JrT. ~N £ ) 4f 'Z '2 • f 
W'T. -,.ATER <ii 3 • <I 

JfT. DRY L1 4f 8 · 3 
W.C. % l 't, I ~ o 

SAMPLE NO. __ ~ 

WT. WET/~--------
WT. DRY/CLN----~--
FT. ~-------------
JrT •. WA~R -----
WT. DRY-----------
1f.C. ~ --------

SAMPLE NO. ___ _ 

Jf~ WET/CAN ________ _ 

rT. DRY/CLW ________ _ 

WT. ~N---------------
1fT. WATER·------
WT. DRY ______ ___ 

w.c. ,;;-~------

SAMPLE NO. __ _ 

W~ ~T/~--------
WT. DRY/~~-------
WT. ~--------------
JrT. WATER ________ _ 

WT. DRY------~----
W.C. ~ --------

TESTED BY: I. · Lll '-J G A AJ 

SAMPLE NO. __ __ 

WT. ~ET/~-------
WT. DRY/~--------
rT. ~--------~-,T. WATER ------
WT. DRY------------
r.-c. % ------~--

SAMPLE NO. ___ ......:.._ 

WT. ~T/~---------
JrT. DRY/~-------
WT. CAN ___________ _ 

-,.. -·-· -:·'· .. ···· --¥3".;._,.-JI.~TE~ ____ ___,._-;_......_ 

WT. DRY-----------~ 
lr.c. ~---------

SAMPLE NO. __ _ 

WT. WFT/CAH-------~ 
WT. DRY/CAN ________ _ 
1fT. CAN ______ __ 

WT. Jr.ATER ---------
WT. DRY _______ __ 

r.c. "---------

8AAlPLE No.---

WT. WFT/CAN _______ _ 

WT. DRY/~------
WT. CAN---------~ 
JrT. JrATER ------
WT. DRY--------~----
1f.C. "--------



ROBERT L. LYDICK 
FRO,ESS/0/I.AL ENCINEER AND 

LAND SURVEYOR 

CONTRACTOR: ,4 I< It Q """' H E!" t! D 

SAMPLE NO.---=-(--

WT. 1fET/CAN ~ J.l t · «0 
1n'. DRY/CAN 6: ~""t • {i,7 

1fT. C.A.N q. 1 o , c; 

1f'F. "ATER ? ~ · 0 

'II'T. DRY · 4 3~ • Q 

W.C. ,; I co .. 4 '7o-

SAMPLE NO~---

FT. WET/CAN ________ _ 
WT. DRY/~----~--~ rr. ~N _________ __ 

JfT. 1fATER --------FT. DRY __________ __ 

r.c. ~ ----------

SAMPLE NO. __ _ 

WT. WET/CAN _______ _ 

WT. DRY/~---------
1f~ e&N ______________ _ 

JYT. WATER--------
rT. DRY _______ __ 
w.c. ~-_..;_ _____ _ 

SAMPLE NO. __ _ 

Jf~ w.FT/quv ______ ___ 
1fT. DR~/ci.N 
1fT. ~-------------
,T. WATER __ ....,... ___ _ 
WT. DRY __________ __ 
,.c. % _______ _ 

/0/ 

ROBERT CB»J LYJJICX 
P.R.OFESSIONJ.L ENGINEER AND 

LAND SURVEYOR 

ASiM 0 2216-0l 

~-(~-03' 

TESTED BY: L · LA -..J G A "J 

SAMPLE NO. __ _ 

WT .. WET/~--------
WT. DRY/~---------
WT. CAN _________ __ 

lfT. WATER-----
W~ DRY--------------

. w.c. %--------

SAMPLE NO. __ .:-. 

1fT. WET/CAN _______ __ 

WT. DRY/~--------
. n'. ct}{ _______ _ 

:- --~· ·:·!· . ·-- .<ITT~_,:tlll'ER_ ---------=-----
W~ DRY-----------
)':c. "---------

S.AJ/PLE NO.---

WT. WET/~--------
WT. DRY/~-------
WT. CAN~----------
,T. WATER-------
~ DRY-------------
1f.C. ~ --------

S.AAIPLE NO. __ _ 

1f~ 1fET/~--------
rT. DRY/CLW-------
WT. CAN--~-----~ 
WT. WATER-----
W~ DRY-----~---

. .,..c. ~ -----------



~· 

~ 

ROBERT it. LYDICK 
PROFESSJONAI;. ENGINEER AND 

LAND SUftv:5:YDR 

S.AMPLE No._l __ 

1fT. WET/CAN ~ 2 Z . s:-
1fT. DRY/CAN S4S' .S' 
1fT. ·CAN Y z.t · 7 
WT. WATER 7 "'1 • o 
FT. DRY ~ ? i' · e 
w.c. ~ 1 e . 1: 

SAMPLH NO. 

WT. WET/CA!f 
1fT. DRY /C:AJ{ 
1fT. CAN I 

WT. WATER 
rT. DRY 
1f.C. ,; 

SAMPLE NO. 

WT. WET/C:AN 
1fT. DRY/C:AN 
JrT.CAN 
WT. JrATER1 

WT. DRY 
Jf.C. % 

SAMPLE NO. 

JrT. JrET/d..N 
Jt'T. DR.Y /W 
'1fT. CAN 
1fT. WATER 
1fT. DRY 
Jf.C. % 

f3 oS<t- fJ •"<./C. l c'f- th•lrPSe-1 PI/ 

I 

..... _ ...... 

ROBERT CIUD LYDICK 
PROFESSIONAL ENCINE,ER AND 

LAND SURVEYOR 

ASTM D 2216-01 

!9-16- 0.? 

TESTED BY: L • Lp IV 6 ~ 'V 

SAMPLE NO. __ _ 

WT. WFT/CAN ___________ _ 

WT. DRY/~----------
W~ CAN ______________ __ 

WT. JrATEB ·---------
W~ DRY ___________ __ 

rr.c. "----------

S.nlPLE NO. 

WT. WET/CAN 
WT. DRY/CAN 
WT. CAN 

· .,.. :.lff' .. .WAlJ'ER 
WT. DRY 

Jr.c. " 

SAMPLE NO. 

WT. 1fBT/CAN 
WT. DRY/CAN 
JrT. CAN 
WT. WATER 
.JfT. DRY 
Jr.. C. " 
SAJIPLE NO. 

Jr'T. WET/CAN 
JIT. DRY/CMi 
1fT. CAli 
1fT. WATER 
WT. DRY 
1f.C. % 

I] I'PWII f4""Y /.,. tt111 "~t-" 



TRANSMITTAL OF SHOP DRAWINGS. EQUIPMENT OAT A, MATERIAL SAMPLES. OR 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 

(Reed Instructions on the I'IM!TM side prior to Initiating this form) 

D~TE 

07130t'2003 

TRANSMITTAL NO. 

02377-9 

SECTION !·"REQUEST FO~R APPROVAL Of THE FOLLOWING-ITEMS (Ttllfsectlonwlllbeinlllbdbythecorm-ctcr) 

0: Cannon AFB Resident Office FROM: F~ter Wheeler Environmental C - [X) THIS IS A NEW TRANSMITTAL 
-- - -- - - --~- --- -1 CONTRACT NO I CHECK ONE: 

US A1rrrt Corps of Engineer$ 6805 Uptcwn Blvd, NE Suite 220 0ACW45-94-o-«l003 003!5 0 THIS IS A RESUBMITTAL OF 

201 N. Perimeter Rd. Albuquerque NM 87110 
TRANSMJTT Al. 

Canr'!OI'! AFB._NM 88103 
' 

PECIFICATION SI:C. NO. (CMt only or. section with each 1 PROJECT TITLE ANC LOCATION 
I CHECK ONE:_- !!:iiS TAANSMIIT.4t. IS 

ansmittal) 02377 
SWMU 101 • 8ewaae t.agoons Cannon AF8 ___ FOR ~ lJdGOVT. APPROVAL 

II. 

ITEM ~- -~ be&CRIPTIONOftTI!IIIsuBMmED 1 MFGORcONTR. ---~----..o: -,-OR ~vNiiA'ffONJ Fo~ 

NO. (f)'Pt 1lze, mlldel numbtrlelc.) CAT., CURVE C1F -CONTRACTOR (Sell CE 

DRAWING OR COPIES USI! CODE lnaiructlon un 

BROCJ«JRR NO. 
No. II) CODE 

(See lnsfrul:dfon no. 8) l 

.. b. 
c. d. e. I 9· 

! 5 JAssessment Tests- Gr Size, PI.LL,Proc TEST REPORTS 3 ,3.1 A 13' 

REMARKS 
Berm Material- First 
ASTM D-422'f 
ASTMD898'J 

_.,...------ ----- -~-

t'YN'f G"tf.A1rJ ... rtt:tC ~C. S~0 L-hf&~ '4 Pit$~ O.oJS'"~ Jc.-itl,Ytiletlttiabovuubrrtltladlttm•li•v•IMenMII¥Nd 
In G«aP and art COII'ICt and Ia tltt tlrletconfomtlnu w-' tiM 

"&'~ ~ ._Zoe Slf!:V~ tv*tut- t~ 1\JM" Pos.lt ALe. contnctdtlwlng&ltldtpeclflcatlons~a•DIIt 

~ ""'11"1 !!£ ,Owr m 5u"...r .:V«w<>1t>Wf W'IW~ -· ~~ 
~0~ 'E; ~~~~ -~ // ~ 

f(/mfl4 - .. 
NM1!M)_ - - . ONFMCTOY 

SECTtON ti-APPROVAL ACTION ~ --- - -- -- -- -~ I 

ENCLOSURES R.ETURNEO (LiSt by item No.} _ 

-·~~~ 
DATE 

6---.S~ 

ENC1FO'czs.R,MARI5 iER 415-1-10) EDmON OF SEP 931S OB$0LETE._ 

0 
St-!EET 1 OF 1 (P~CEMP4) ___ -......... __ _ 

C :-:-
.. ·· . ... , .. · 

\ t~ 
ro 
' ·~ 

~~ 

~ 
A 
U) 

A 
(Sl 

~ 
~ 
1-' 
+ 
~ 
~ 
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I 
ffi 

0 
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·. 

88l."ON 

SUBMITTAL REVIEW VERIFICATION SHEET 

Date: July ;30, 2003 Submittal No.: 02377-9 

Fosbtr Whee\er Environmental CQrporation Stamp 

SWMU 101 Sewage Lagoons Closure, Carmon AFB, NM 

Certified for approval as indicated below: 

A - Approved a$ submitted 

B. Approved except as noted on the drawings and/or at(ached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submiUal is that proposed 

Directive 1 Is m ccmpliaoce wilt\ U'le contract drawing 

allocated spaces, and is $Ubmitted for Gowmment arvw.,W\oj~ 

Reviewed/Certified By: 

Description of items reviewed: SD-06 

ltem8 

U.S. Army Corps of Engineers Stamp 

U.S. Anny Engineer Oislrid, AlbuquenJue Corps of En.Qineers 

Certified for approval u indicated below: 

A- Approved as submitted. 

~ Apprc>ved. ~ as noted on the drawings ~or attached sheet(s). Resubmission not 

required. 

C- Approved eroept as noted on the drawings and'or attached stleet(s). Resubmlssion required. 

0- WiP be returned by separate correspondence. 

E- Disapproved; see comments on attached sheet. 

F- Receipt acknowledged. 

G· Other: Specify. 

Note: Hems appoved as to general layout only. Dimensions and quantifies chedcEid • .Appro\'al does 

not relieve contractor of responsibilities for errors that may exist. as contractor shaH be 

responsible fDr dimensions and design of adequate correctioos. Details and ~sfactoly 

conwuctlon of wolk. 

51gnature:~ L Q . ~ *' LL 
Date: g'...-}-QJ 

- \ 'J 

Reviewer's $i1)nature: .....:~-~=--+rr---P-~ .... ,....------

617 :ae 

1 



TRA'NSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, 

MATERIAL SAMPLES, OR MANUFACTURER'S 
CERTIFICATES OF COMPLIANCE 

PROJECT TITLE SWMU 101 -Sewage Lagoons 

LOCATION CannonAFB 

DATE 

08/07/2003 

CONTRACT NO. 

DACW45-94-D-0003 0035 

TRANSMITTAL NO, 

02377-9 

PAGE 
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Code B Remarks: 
Many grain size curves show higher% passing 0.035mm sieve thatn #200 siev~. which may be due to slight inconsistency 

between hydrometer [results] and sieve. [Please investigate for future tests]. 
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SWMU101 
Sewage Lagoons Closure Project 

CAFBNM 

Submittal of 02377-Item 8 
Assessment Test 

Soil Barrier Placement 
Berm Mat~rial First Lift 

.·. . 

Contents 
: 1': 

1. ASTM D-422 8 test from 5/31 thru 6-14 
3 pages each report 

3.4 111500 CY required 

2. ASTM D 698-01 
3.4.2 1/5000 CY required 

.. 

3. LydjG,l<- Letter 
. .k·-· 

' . 
,.:.: .. · 

dated 5-29-03 
6-3-03 
6-7-03 

Soil Classification 

1 page 
1 page 
1 page 
1 page 
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GRAIN SIZE- rrim 

r !~C. COBBLES %GRAVEL I %SAND I %SILT I %CLAY 

I 0.0 I 0.0 I 

·SIEVE PERCENT SPEC... PASS? 

SIZE FINER PERCENT (X=HO) 

14 . 100.0 
t#IO 100.0 
140 97.7 
180 88.7 

#200. 45.8 

-
... 

(no spcQiicalion povicJcd) 

.sample No.: 1. Source of Sample: 

Location: EXlSTING BERM 

54.2 

PL= 17 

085= 0.170 
OJo= cu= 

I 1.3 I 44.5 

Soil Description 

Atterbem Umits 
LL= 23 PI= 6 

Coefficients 
o60= o.111 o50= o.o876 
D1s= 010= 
Cc= 

Classification 
USCS= SM-SC AASHTO= 

Remarks 
SAMPLE TAKEN FROM lN-PLACE MATERIAL 

Date: 5-31-03 
Elev.IDepth: 1st LIFT 

) 

LYDICK · 
CDent ARROWHEAD CONSTRUCTION 

Project SWMU 101 LAGOON CLOSURE () 
ENGINEERS & SURVEYORS~ INC. 

Pro ct No: DACW 94-45-0003 Fl ure 



GRAIN SIZE DISTRIBUTION TEST DATA 

~"~~lient: ARROWHEAD CONSTRUCTION 
~roject: SWMU 101 LAGOON CLOSURE 

Project Number: DACW 94-45-0003 

Source: 
Sample_ No .. : .1 

Sample Data 

, , 

El.ev. or Depth: o· - s· 
Location: EXISTING BERM 

Sample Length (:in. I em. ) : 

Description: 
Date: 5-31-03 PL: 17 LL: 23 l?I: 6 

USCS Classification: SM-SC AASHTO Classification: 
Testing Remarks: SAMPLE TAKEN ~ROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
i 4 .-

i 10 
i 40 
i 80 
i 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

97.7 
88.7 
45.8 

Hydrometer. Analys,is Data 

1· ~eparation sieve is i10 _ 
~ercent -110 based- upon cODiplete sample- 100.0 

Weight ~~.hydrometer sample: 50.0 
Hygroscopic moistUre correction.: 

Moist weight & tare= 35.85 
Dry weight & tare = 35.01 
Tare = 21.98 
Hygroscopic moisture- 6.4 % 

Calculated biased weight= 46.97 
Automatic temperature correction 

Composite correction at 20 deg C - 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.65 
Specific gravity correction factor= 1.000 
Hydrometer type: 152H 

Effective depth L= 16.294964 - Q •. 164 x Rm 

Elapsed Temp, Actual Corrected K 

time, min deg C reading reading 
2.00 21.4 17.0 22.3 0.0134 
5.00 21.4 17.0 22.3 0.0134 

15.00 21.4 17.0 22.3 0.0134 
30.00 21.4 16.0 21.3 0.0134 
60.00 21.4 16.0 21.3 0.0134 

250.00 21.4 15.0 20.3 .0. 0134 

~c 1440.00 21.4 14.0 19.3 0."0134 
~- ' 

Rm 

17~0 
17.0 
17.0 
16.0 
16.0 
15.0 
14.0 

Eff. Diameter 
depth mm 
13.5 0.0349 
13.5 0.0220 
13.5 0.0127 
13.:7 0.0091 
13.7 0.0064 
13.8 0.0032 
14.0 0. 0013" 

Pe: 
fi: 

4" 
4. 
4. 
4. 
4. 
4. 
4 



r • .. ,. 

Fractional Components 

Gravel/Sand based on :fl:4 
Sand/Fines based on i200 
% COBBLES = % GRAVEL = 
% SIL~ = 1.3 % CLAY= 44.5 

Des= 0.11 D6o= 0.11 nso= o.o9 

% SAND - 54.2 
0 

0 

0 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
.5 
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GRAIN SIZE- mm 
%COBBLES %GRAVEL I %SAND I %SILT %CLAY I 

0.0 0.0 _I 49.8 I 9.9 40.3 

SIEVE PERCENT SPEC.* PASS? Soil Descril!tion 
SIZE FINER PERCENT (X=NO) REDDISH SANDY CLAYEY SAND 

#4 100.0 
#10 100.0 
#40 99.0 
#80 89.8 Atterberg Limits 

#200 46.7 PL= 19 LL= 24 PI= 6 

Coefficients 
o85= o.I65 o60= 0.101 o50= o.o715 
D3o= 015= D1o= 
Cu= Cc= 

Classification 
USCS= SM-SC AASHTO= 

Remarks 
SAMPLE TAKEN ~.OM IN PLACE MATERIAL 

• (no specification provided) 

Sample No.: 2 Source of Sample: Date: 6-2-03 

~ 
location: BERM 6-03-02 ElevJDepth: 1ST LIFT 

LYDICK 
Client: ARROW HEAD CONST 

Project: SWMUIOI LAGOON CLOSURE@ CANNON A.F.B. CLOVIS, 

ENGINEERS & SURVEYORS, INC. 
NM 

Project No: DACW45-94-D--003 Figure 



GRAIN SIZE DtSTRIBUTION TEST DATA 

:lient: ARROW HEAD CONST 
·oject: SWMUlOl LAGOON CLOSURE @ CANNON A.F.B. CLOVIS,NM 

~roject Number: DACW45-94-D--003 

)ource: 
;ample No . : 2 

Sample Data 

~lev. or Depth: 1ST LIFT 
Location: BERM 6-03-02 

Sample Length(in./cm.): 

)escription: REDDISH SANDY CLAYEY SAND 
)ate: 6-2-03 PL: 19 LL: 24 PI: 6 
JSCS Classification: SM-SC AASHTO Classification: 
Testing Remarks: SAMPLE TAKEN FROM IN PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

99.0 
89.8 
46.7 

Hydrometer Analysis Data 

~~paration sieve is #10 
Jrcent -#10 based upon complete sample= 100.0 

Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare= 37.14 
Dry weight & tare = 36.14 
Tare = 23.21 
Hygroscopic moisture= 7.7% 

Calculated biased weight= 46.41 
Automatic temperature correction 

Composite correction at 20 deg c = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.65 
Specific gravity correction factor= 1.000 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 21.4 17.0 22.3 0.0134 
5.00. 21.4 17.0 22.3 0.0134 

15.00 21.4 15.0 20.3 0.0134 
30.00 21.4 15.0 20 .. 3 0.0134 
60.00 21.4 14.0 19.3 0.0134 

250.00 21.4 13.0 18.3 0.0134 
1440.00 21.4 13.0 18.3 0.0134 

Rm 

17.0 
17.0 
15.0 
15.0 
14.0 
13.0 
13.0 

Eff. 
depth 
13.5 
13.5 
13.8 
13.8 
14.0 
14.2 
14.2 

Diameter 
mm 
0.0349 
0.0220 
0.0129 
0.0091 
0.0065 
0.0032 
0.0013 

0 

0 

Percent 
finer 

48.0 
48.0 
43.7 
43.7 
41.5 
39.4 0 39.4 



Fractional Components 

~·' Al/Sand based on #4 
~Fines based on #200 
iS COBBLES = % GRAVEL = 
iS SILT= 9.9 % CLAY = 40.3 

Des= 0.16 D6o= 0.10 nso= o.o7 

% SAND = 49.8 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
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GRAIN SIZE- mm 
%COBBLES %GRAVEL I %SAND %SILT %CLAY I 

I 0.0 I 0.0 I 55.5 5.1 39.4 I 

SIEVE PERCENT SPEC.* PASS? Soil Description 
SIZE FINER PERCENT (X=NO) REDDISH CLAYEY SAND 

#4 100.0 
#10 100.0 
#40 97.6 
#80 88.3 Atterbe!!l Limits 

#200 44.5 PL= 19 LL= 23 PI= 4 

Coefficients 
o85= 0.111 Dso= O.IIZ Dso= o.o899 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= SM-SC AASHTO= 

Remarks 
SAMPLED FROM IN PLACE MA1ERIAL 

* (no specification provided) 

Sample No.: 3 Source of Sample: Date: 6-4-03 
Location: BERM6-4-03 ElevJDepth: O'T05' 

i 
'· LYDICK 

Client: ARROW HEAD CONST 

Project: SWMU101 LAGOON CLOSURE@ CANNON AF.B. CLOVIS, 

ENGINEERS & SURVEYORS, INC. 
NM 

Project No: DACW45-94-D-003 Figure 

~ -\ 



GRAIN SIZE DISTRIBUTION TEST DATA 

ir., &t: ARROW HEAD CONST · 
~ct: SWMU101 LAGOON CLOSURE @ CANNON A.F.B. CLOVIS,NM 
~£oject Number: DACW45-94-D--003 

Source: 
:Sample No. : 3 

Sample Data 

:e:lev. or Depth: 0 ' T05' 
:Location: BERM 6-4-03 
:Description: REDDISH CLAYEY SAND 

Sample Length(in./cm.): 

:Date: 6-4-03 PL: 19 LL: 23 PI: 4 
:oscs Classification: SM-SC AASHTO Classification: 
Testing Remarks: SAMPLED FROM IN PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mrn 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

97.6 
88.3 
44.5 

Hydrometer Analysis Data 

~ ration sieve is #10 
~ent -#10 based upon complete sample= 100.0 
Weight of hydrometer sample: 50.00 
Hygroscopic moisture correction: 

Moist weight & tare = 36.33 
Dry weight & tare = 36.11 
Tare = 21.24 
Hygroscopic moisture= 1.5 % 

Calculated biased weight= 49.27 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.70 
Specific gravity correction factor= 0.989 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rrn 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.0 17.0 22.0 0.0134 
5.00 20.0 17.0 22.0 0.0134 

15.00 20.0 16.0 21.0 0.0134 
30.00 20.0 15.0 20.0 0.0134 
60.00 20.0 15.0 20.0 0.0134 

~50.00 20.0 14.0 19.0 0.0134 
I 40.00 20.0 13.0 18.0 0.0134 

Rrn 

17.0 
17.0 
16.0 
15.0 
15.0 
14.0 
13.0 

Eff. Diameter 
depth mrn 
13.5 0.0349 
13.5 0.0221 
13.7 0.0128 
13.8 0.0091 
13.8 0.0065 
14.0 0.0032 
14.2 0.0013 

Percent 
finer 

44.1 
44.1 
42.1 
40.1 
40.1 
38.1 
36.0 



Fractional Components 

~ravel/Sand based on #4 
~nd/Fines based on #200 0 

~ COBBLES = % GRAVEL = % SAND = 55.5 
% SILT = 5.1 % CLAY = 39.4 

bas= 0.17 DGo= 0.11 oso= o.o9 

0 



I PARTICLE SIZE ANAYLSIS AS PER ASTM D 422-98 

~ 
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~ u. 

~00 
~~ ~~4-4-~H*HH~+r~4-~~H-~+-~~++~~+4~~++4-r-+-~+H++4-r-r~~~, 

10 

0 
500 100 10 

%COBBLES I %GRAVEL 

0.0 1 0.0 

SIEVE PERCENT SPEC.* 

SIZE FINER PERCENT 

#4 100.0 
#10 100.0 
#40 98.3 
#80 86.9 

#200 47.1 

• (no specification provided) 

I 
I 

PASS? 

(X=NO) 

1 0.1 
GRAIN SIZE- mm 

%SAND %SILT 

52.9 I 4.4 

Soil Description 
REDDISH CLAYEY SAND 

Atterberg Limits 

0.01 

PL= 17 LL= 24 PI= 7 

Coefficients 

0.001 

%CLAY I 
42.7 I 

o85= 0.112 
D3o= 

o60= o.I04 o50= o.o826 
D1s= D1o= 

Cu= Cc= 

Classification 
USCS= SM-SC AASHTO= 

Remarks 
SAMPLED FROM IN-PLACE MATERIAL 

Sample No.: 4 Source of Sample: 
.. J Location: IN-PLACEBERMMATERIAL 16-7-03 

Date: 6-7-03 
ElevJDepth: FIRSTL1FT 

~rr==============r============~C=I=ie=m=:=ARR===O=W==HEAD====C=O=N=ST======================~ 
LYDICK 

ENGINEERS & SURVEYORS, INC. 

Project: SWMU101 LAGOON CLOSURE@ CANNON AF.B. CLOVIS, 
NM 

";.:;j'"'-• No: DACW45-94-D-003 Figure 

~--\ 



GRAIN SIZE DISTRIBUTION TEST DATA 

lient: ARROW HEAD CONST 
-eject: SWMUlOl LAGOON CLOSURE @ CANNON A.F.B. CLOVIS,NM 

reject Number: DACW45-94-D--003 

:ource: 
:ample No. : 4 

Sample Data 

:lev. or Depth: FIRST LIFT Sample Length(in./cm.): 
~cation: IN-PLACE BERM MATERIAL 1 6-7-03 
lescription: REDDISH CLAYEY SAND 
late: 6-7-03 PL: 17 LL: 24 PI: 7 
JSCS Classification: SM-SC AASHTO Classification: 
~esting Remarks: SAMPLED FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

;ieve 
t 4 
~ 10 
~ 40 
~ 80 
~ 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

98.3 
86.9 
47.1 

Hydrometer Analysis Data 

~eparation sieve is #10 
Jrcent -#10 based upon complete sample= 100.0 

~eight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare= 35.37 
Dry weight & tare = 35.14 
Tare = 21.13 
Hygroscopic moisture= 1.6 % 

Calculated biased weight= 49.19 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.65 
Specific gravity correction factor= 1.000 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.2 18.0 23.0 0.0136 
5.00 20.2 18.0 23.0 0.0136 

15.00 20.2 17.0 22.0 0.0136 
30.00 20.2 17.0 22.0 0.0136 
60.00 20.2 16.0 21.0 0.0136 

250.00 20.2 16.0 21.0 0.0136 
1440.00 20.2 15.0 20.0 0.0136 

Rm 

18.0 
18.0 
17.0 
17.0 
16.0 
16.0 
15.0 

Eff. Diameter 
depth mm 
13.3 0.0352 
13.3 0.0222 
13.5 0.0129 
13.5 0.0091 
13.7 0.0065 
13.7 0.0032 
13.8 0.0013 

Percent 
finer 

4 6 . .a 
46.8 
44.7 
44.7 
42.7 
42.7 \,) 40.7 



Fractional Components 

.,J "',1/Sand based on #4. 
~Fines based on #200 
I> COBBLES = % GRAVEL = 
k SILT= 4.4 %CLAY= 42.7 

Jes= 0.17 D6o= 0.10 oso= o.oa 

% SAND = 52.9 



PARTICLE SIZE ANAYLSIS AS PER ASTM 0·422-98 
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GRAIN SIZE- mm 
0 

%COBBLES I %GRAVEL I %SAND %SILT %CLAY 

0.0 I 0.0 I 53.2 2.7 44.1 I 

SIEVE PERCENT SPEC.* PASS? Soil Descril!tion 
SIZE FINER PERCENT (X=NO) REDDISH CLAYEY SAND 

#4 100.0 
#10 100.0 
#40 98.9 
#80 87.2 Atterberg Limits 

#200 46.8 PL= 17 LL= 24 PI= 7 

Coefficients 
o85= 0.111 o60= o.1o5 o50= o.o840 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= SM-SC AASHTO= 

Remarks 
SAMPLED FROM IN-PLACE MATERIAL 

• (no specification provided) 

Sample No.: 5 Source of Sample: Date: 6-7-03 

Location: IN-PLACE BERM MATERIAL 2 6-7-03 ElevJDepth: FIRST LIFT 

LYDICK 
Client: ARROW HEAD CONST 

Project: SWMU101 LAGOON CLOSURE@ CANNON AF.B. CLOVIS, 

() 
ENGINEERS & SURVEYORS, INC. 

NM 

Project No: DACW45-94-D-003 Figure 



GRAIN SIZE DISTRIBUTION TEST DATA 

~; ·11t: ARROW HEAD CONST 
~ct: SWMU101 LAGOON CLOSURE @ CANNON A.F.B. CLOVIS,NM 
1:--.coject Number: DACW45-94-D--003 

Sample Data 

Source: 
Sample No. : 5 
Elev. or Depth: FIRST LIFT Sample Length(in./cm.): 
:Location: IN-PLACE BERM MATERIAL 2 6-7-03 
Description: REDDISH CLAYEY SAND 
Date: 6-7-03 PL: 17 LL: 24 PI: 7 
USCS Classification: SM-SC AASHTO Classification: 
Testing Remarks: SAMPLED FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, nun 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

98.9 
87.2 
46.8 

Hydrometer Analysis Data 

~· ration sieve is #10 
~~ent -#10 based upon complete sample= 100.0 
Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare = 35.25 
Dry weight & tare = 35.05 
Tare = 22.23 
Hygroscopic moisture= 1.6 % 

Calculated biased weight= 49.23 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.65 
Specific gravity correction factor= 1.000 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 X Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.2 19.0 24.0 0.0136 
5.00 20.2 18.0 23.0 0.0136 

15.00 20.2 18.0 23.0 0.0136 
30.00 20.2 17.0 22.0 0.0136 
60.00 20.2 17.0 22.0 0.0136 

{,~5o.oo 20.2 16.0 21.0 0.0136 
: ,J40.00 20.2 14.0 19.0 0.0136 

Rm 

19.0 
18.0 
18.0 
17.0 
17.0 
16.0 
14.0 

Eff. Diameter 
depth mm 
13.2 0.0349 
13.3 0.0222 
13.3 0.0128 
13.5 0.0091 
13.5 0.0065 
13.7 0.0032 
14.0 0.0013 

··,: 

Percent 
finer 

48.8 
46.7 
46.7 
44.7 
44.7 
42.7 
38.6 



Fractional Components 

;ravel/Sand based on #4 
nd/Fines based on #200 0 

fs COBBLES = % GRAVEL = % SAND = 53.2 
~SILT= 2.7 %CLAY= 44.1 

Das= 0.17 D6o= 0.11 oso= o.oa 

0 ' 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
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GRAIN SIZE- mm 

I %COBBLES %GRAVEL I %SAND I %SILT %CLAY I 
I 0.0 0.0 I 54.1 I 2.3 43.6 

SIEVE PERCENT SPEC.* PASS? Soil Descriotion 
SIZE FINER PERCENT (X=NO) REDDISH CLAYEY SAND 

#4 100.0 
#10 100.0 
#40 98.2 
#80 89.0 Atterberg Limits 

#200 45.9 PL= 21 LL= 26 PI= 5 

Coefficients 
o85= o.169 o60= 0.110 o50= o.o870 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= SM-SC AASHTO= 

Remarks 
SAMPLED FROM IN-PLACE MA1ERIAL 

• (no specification provided) 

Sample No.: 6 Source of Sample: Date: 6-14-03 

Location: INPLACEBERMMA1ERIAL 16-14-03 ElevJDepth: FIRST LIFT 

LYDICK 
Client: ARROW HEAD CONST 

Project: SWMUIOI LAGOON CLOSURE@ CANNON AF.B. CLOVIS, 

ENGINEERS & SURVEYORS, INC. 
NM 

Project No: DACW45-94-D--003 Figure 



GRAIN SIZE DISTRIBUTION TEST DATA 

:lient: ARROW HEAD CONST 
oject: SWMU101 LAGOON CLOSURE @ CANNON A.F.B. CLOVIS,NM 

·reject Number: DACW45-94-D--003 

;ource: 
;ample No. : 6 

Sample Data 

~lev. or Depth: FIRST LIFT Sample Length(in./cm.): 

~ocation: IN PLACE BERM MATERIAL 1 6-14-03 
)escription: REDDISH CLAYEY SAND 
)ate: 6-14-03 PL: 21 LL: 26 PI: 5 

JSCS Classification: SM-SC AASHTO Classification: 

resting Remarks: SAMPLED FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, rmn 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

98.2 
89.0 
45.9 

Hydrometer Analysis Data 

~eparation sieve is #10 
jrcent -#10 based upon complete sample= 100.0 

Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare = 36.29 
Dry weight & tare ·= 36.15 
Tare = 23.45 
Hygroscopic moisture= 1.1 % 

Calculated biased weight= 49.45 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.65 
Specific gravity correction factor= 1.000 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.1 18.0 23.0 0.0136 
5.00 20.1 18.0 23.0 0.0136 

15.00 20.1 18.0 23.0 0.0136 
30.00 20.1 17.0 22.0 0.0136 
60.00 20.1 17.0 22.0 0.0136 

250.00 20.1 16.0 21.0 0.0136 
1440.00 20.1 15.0 20.0 0.0136 

Rm 

18.0 
18.0 
18.0 
17.0 
17.0 
16.0 
15.0 

Eff. Diameter 
depth mm 
13.3 0.0352 
13.3 0.0223 
13.3 0.0129 
13.5 0.0091 
13.5 0.0065 
13.7 0.0032 
13.8 0.0013 

0 

() 

Percent 
finer 

46.5 
46.5 
46.5 
44.4 
44.4 
42.4 () 40.4 

/t-Z... ' .. 
fO, 1 , 



Fractional Components 

~"",1/Sand based on #4 
~Fines based on #200 
!1 COBBLES = % GRAVEL = 
~ SILT= 2.3 % CLAY= 43.6 

Jas= 0.11 D6o= 0.11 oso= o.o9 

I(; 

% SAND= 54.1 

6-:) ' .. 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
.5 

.5 .5 .5 
.5 .5 .5 1:! .5 ~ Sl 

0 i 8 ~ ~ ., ... N ~ - ~ g ~ I ii ;; .. .. 
100 - r:-1"'-o K 

90 

80 
~~ 
\I 

70 

i\l 0:: w 60 : 

' z 
u:: 

0 

..... 
50 z w 

0 ~ 0:: : 
w 40 n.. r-~ r-c ....... 

~ 

30 

20 

10 

0 
500 100 10 1 0.1 0.01 0.001 0 

GRAIN SIZE- mm 

%COBBLES %GRAVEL I %SAND %SILT %CLAY 

0.0 0.0 I 56.8 5.7 37.5 

SIEVE PERCE; NT SPEC.* PASS? Soil Descril!tion 

SIZE FINER PERCENT (X=NO) REDDISH CLAYEY SAND 

#4 100.0 
#10 100.0 
#40 %.5 
#80 84.3 Atterberg Limits 

#200 43.2 PL= 18 LL= 25 PI= 7 

Coefficients 
o85= o.1s3 o60= 0.112 o50= o.0915 

D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= SM-SC AASHTO= 

Remarks 
SAMPLED FROM IN-PLACE MATERIAL 

• (no specificatioo provided) 

Sample No.: 7 Source of Sample: Date: 6-14-03 

Location: IN-PLACE BERM MATERIAL 2 6-14·03 ElevJDepth: FIRST LIFT 

LYDICK 
Client: ARROW HEAD CONST 

Project: SWMU101 LAGOON CLOSURE@ CANNON AF.B. CLOVIS. 

0 
ENGINEERS & SURVEYORS, INC. 

NM 

Project No: DACW45-94-D--003 Figure 



GRAIN SIZE DISTRIBUTION TEST DATA 

., ient: ARROW HEAD CONST · 
~eject: SWMU101 LAGOON CLOSURE @ CANNON A.F.B. CLOVIS,NM 

rroject Number: DACW45-94-D--003 

Sample Data 

Source: 
Sample No. : 7 
Elev. or Depth: FIRST LIFT Sample Length(in./cm.): 
Location: IN-PLACE BERM MATERIAL 2 6-14-03 
Description: REDDISH CLAYEY SAND 
Date: 6-14-03 PL: 18 LL: 25 PI: 7 
USCS Classification: SM-SC AASHTO Classification: 
Testing Remarks: SAMPLED FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

96.5 
84.3 
43.2 

Hydrometer Analysis Data 

C....,.!paration sieve is #10 
3rcent -#10 based upon complete sample= 100.0 

Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare= 32.47 
Dry weight & tare = 32.27 
Tare = 21.45 
Hygroscopic moisture= 1.8 % 

Calculated biased weight= 49.09 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.65 
Specific gravity correction factor= 1.000 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.0 17.0 22.0 0.0136 
5.00 20.0 17.0 22.0 0.0136 

15.00 20.0 16.0 21.0 0.0136 
30.00 2·0. 0 15.0 20.0 0.0136 
60.00 20.0 14.0 19.0 0.0136 

~ 250.00 20.0 13.0 18.0 0.0136 
1440.00 20.0 12.0 17.0 0.0136 

Rm 

17.0 
17.0 
16.0 
15.0 
14.0 
13.0 
12.0 

Eff. Diameter 
depth mm 
13.5 0.0355 
13.5 0.0224 
13.7 0.0130 
13.8 0.0093 
14.0 0.0066 
14.2 0.0032 
14.3 0.0014 

Percent 
finer 

44.7 
44.7 
42.7 
40.7 
38.6 
36.6 
34.5 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
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GRAIN SIZE- mm 

%COBBLES %GRAVEL I %SAND %SILT %CLAY 

0.0 0.0 I 52.2 7.9 39.9 

SIEVE PERCENT SPEC.'" PASS? Soil Descri(!tion 
SIZE FINER PERCENT (X=NO) REDDISH CLAYEY SAND 

#4 100.0 
#10 100.0 
#40 99.1 
#80 90.3 Atterberg Limits 

#200 47.8 PL= 17 LL= 22 PI= 5 

Coefficients 
o85= o.165 o60= o.1o5 o50= o.o812 
D3o= 015= D1o= 
Cu= Cc= 

Classification 
USCS= SM-8C AASHTO= 

Remarks 
SAMPLED FROM IN-PLACE MA1ERIAL 

• (no specification provided) 

Sample No.: 8 Source of Sample: Date: 6-14..()3 
Location: IN-PLACEBERMMATERIAL3 6-14-03 Elev JDepth: FIRSTLJFT 

LYDICK 
Client: ARROW HEAD CONST 

Project: SWMU101 LAGOON CLOSURE@ CANNON A.F.B. CLOVIS, 

0 
ENGINEERS & SURVEYORSJ INC. 

NM 

Project No: DACW45-94-D-003 F_i_gure 

.. , I 



GRAIN SIZE DISTRIBUTION TEST DATA 

ilr ~t: ARROW HEAD CONST 
~ct: SWMU101 LAGOON CLOSURE @ CANNON A.F.B. CLOVIS,NM 
rroject Number: DACW45-94-D--003 

Sample Data 

Source: 
Sample No. : 8 
:E:lev. or Depth: FIRST LIFT 
Location: IN-PLACE BERM MATERIAL 
Description: REDDISH CLAYEY SAND 
Date: 6-14-03 PL: 17 

Sample Length(in./cm.): 
3 6-14-03 

LL: 22 PI: 5 
USCS Classification: SM-SC 
Testing Remarks: SAMPLED FROM 

AASHTO Classification: 
IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

99.1 
90.3 
47.8 

Hydrometer Analysis Data 

.r· ration sieve is #10 
~ent -#10 based upon complete sample= 100.0 
Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare= 35.41 
Dry weight & tare = 35.27 
Tare = 22.25 
Hygroscopic moisture= 1.1 % 

Calculated biased weight= 49.47 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.65 
Specific gravity correction factor= 1.000 
Hydrometer type: 152H 

Effective depth L= 16.294964 ~ 0.164 x Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.8 17.0 22.1 0.0135 
5.00 20.8 17.0 22.1 , 0.0135 

·15. 00 20.8 16.0 21.1 0.0135 
30.00 20.8 15.0 .20 .1 0.0135 
60.00 20.8 15.0 20.1 0.0135 

-~50.00 20.8 14. 0. 19.1 0.0135 
40.00 20.5 13.0 18.1 0.0136 

Rm 

17.0 
17.0 
16.0 
15.0 
15.0 
14.0 
13.0 

Eff. Diameter 
depth mm 
13.5 0.0351 
13.5 0.0222 
13.7 0.0129 
13.8 0.0092 
13.8 0.0065 
14.0 0.0032 
14.2 0.0013 

Percent 
finer 

44.7 
44.7 
42.7 
40.7 
40.7 
38.7 
36.5 



Fractional Components 

;ravel/Sand based on #4 
tnd/Fines based on #200 

~ COBBLES = % GRAVEL = 
~SILT= 7.9 %CLAY= 39.9 

Des= o.16 D6o= 0.10 Dso= o.oa 

% SAND = 52.2 
0 
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· Lydick Engineers & Surveyors, Inc. 
P.O.Box728 
205 E. 2nd Street 
Clovis, NM 88101 

c'l-762-3Ti'; 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS. 66213 

Proj:CLOSURE OF SWMU 101 SEWAGE LAGOON@ CANNONA.F.B. 

Sample Date: 29-May-03 
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Date Tested: 29-May-03 
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Proctor 
Report Date: 
Project: 
Report Number: 

Report 
29-May-03 

DACW45-94-D-0003 
1. 

Copies To: ARROW HEAD 
FOSTER WHEELER 

CORPS OF .ENGINEERS 

Sample Type: IN-PLACE 
LANCE E. LANGAN 

EXISTING BERM 
LANCE LANGAN 

Sampled By: 
Source: 
Tested By: 

Date Received: 29-May-03 

Max. Dry Density: 
Optimum Moisture (%): 

Moisture 
Content 

10.6 
12.3 
14.5 
16.2 
18.4 

Dry 
Density 

I06.2 
115.3 
115.8 
110.2 
105.5 

1I7.1 
13.4 

Wet 
Density 

"117.5 
129.5 
132.5 
128.0 
125.0 

Method: 4"\STM D 698-0 I .. 
Rammer Type: . MANUAL 
Preparation: DRY TO WET 
% Retained 5mm screen: 0.0 
%Retained 10mm screen: 0.0 ~0 10 9 IO II I2 13 14 I5 16 17 18 19 20 21 22 %Retained 20mm screen: 0.0 

Moisture Content (%) · 

Sample Description: EXISTING BERM REDDISH CLAYEY SAND CLASSIFIED AS SM-SC AS PER USCS 

~. ~· 
Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of test results is provided 
only on written request. 



• 
Lydick Engineers & Surveyors, Inc. 
P.O.Box728 . 
205 E. 2nd Street 
Clovis, NM 88101 
505-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS. 66213 

Proj:CLOSURE OF SWMU ~ 01 SEWAGE LAGOON @ CANNONA.F .B. 

Sample Date: 7-Jun-03 
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Date Tested: 9-Jun-03 

Zero Air Voids @ 2.65 S.G. 
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Proctor 
Report Date: 
Project: 
Report Number: 

Report 
9-Jun-03 

DACW45-94-D-0003 
3 

Copies To: ARROW HEAD 
FOSTER WHEELER 

CORPS OF ENGINEERS 

Sample Type: IN-PU.CE 
LANCE E. LANGAN 

EXISTING BERM 
LANCE LANGAN 

Sampled By: 
Source: 
Tested By: 

Date Received: 7-Jun-03 

Max. Dry Density: 116.4 
Optimum Moisture (%): 12.2 

Moisture 
Content 

10.1 
12.1 
14.0 
16.0 
17.9 

Dry 
Density 

112.2 
116.4 
113.9 
109.1 
104.7 

Wet 
Density 

123.5 
130.4 
129.8 
126.5 
123.5 

Method: AS.TM D 698-01 
Rammer Type: MANUAL. 
Preparation: DRY TO WET 
% Retained 5mm screen: 0.0 
% Retained 10min screen; 0.0 Ofl 

9 10 11 12 13 14 15 16 17 18 19 20 21 %Retained 20mm screen: 0.0 
Moisture Content (%) 

Sample Description: EXISTING BERM REDDISH CLAYEY SAND CLASSIFIED AS SM-SC AS PER USCS 

Reporting of these test results constitutes a testing service .only. Engineerin nterpretation or evaluation of test results is provided 
only on written request 

0 

0 



ROBERT L LYDICK 
ROBERT CHAD LYDICK 

~ioml Engin«:r and 

... , Lmd Sunqur 

JULy 23,2003 

Lydick 
ENGINEERS AND SURVEYORS, INC. 

205 E. SECOND STREET - P.O. BOX 728 
CLOVIS. NEW MEXICO 88102-Q728 

505 762-3771 -FAX 505. 762-9003 

MR. BRAD JONES 
USAruMYCORPSOFENG~ 

GEOTECHNICAL ENGINEERING & SCIENCES BRANCH 

RE: CLASSIFICATION AND LABELING OF MATERIAL FOR USE ON TilE LAGOON CLOSURE@ 
C.AF.B NEW MEXICO 

DEAR MR. JONES 

Registered 
New Mexico 

Texas • Olclahoma 
Colorado 

TilE LAGOON CLOSURE PROJECT ON GOING AT CANNON A.F.B. HAS TWO (2) BARROW SOURCES 
TIIAT ARE BEING USED. 

SOURCE 1 IS TilE EXISTING BERM MATERIAL IT WAS CLASSIFIED AS A REDDISH SANDY CLAYEY 
SAND" SM-SC" AND WAS USED ONLY ON TilE FIRST LIFT. 

SOURCE 2 IS TIIE BOSTWICK PIT MA'IERIAL FROM MELROSE, NM IT WAS CLASSIFIED AS A 
BROWN LEAN CLAY "CL". 

TO AVOID ANY MORE CONFUSION WITII TilE MATERIALS BEING USED ALL TIIE REPORT NOW 
INDICATE EITHER" SM-SC" OR "CL ". 

IF I CAN BE OF FURTIIER ASSISTANCE IN TillS MATTER PLEASE FEEL FREE CONTACT ME. 

VERY TRULY YOURS 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSMITTAl. NO. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 0713012003 02377·10 

(Read fnltriJdlonl on the1'8't1818• aide prior to Initialing tt\lt form) 

SECTION I • REQUEST FOR APPROVAL OF THE FOI,.LOWING ITEMS (This aeCt1on -Mil b81nltlatecl by~ contractor) 

ro: Cannon AFB Resident Off'IC8 FROM: Fosler Wheelet l:ftiAronrnental C CONTRACT NO. CHECK ONE: 

US Arrey Corps d Engineers 
li] THIS IS A NeW TRANSMliT AL 

201 N. Perimetat Rd. 
eso5Uptcwn B!Yd, NE suae 220 OACW4&-94·o-ooo3 0035 QTHIS ISARESUBMITTALOF 

Cannon AFB NM 88103 
Albuqu.rqua. NM 87110 TRAN$MITT AL 

3PECIFICAT!ON SEC. NO, (Cover cnly one MCtlon \Mtll each PROJECT TITLE AND LOCATION CHECK ONE: ~IS TRANSMITTAL IS 

:ranamitlal) 02377 SWMlJ 10t ~ Sewage Lagoons CMnol\ AFB FOR]JFIO r~ GOVT.APPROVAI. 

ITEM DESCRIPllON 01= ITfM iuBMmED r.iFG Cit CONTR. NO. ·cQMTRAC1.REF!R!NC£ fOR V.ARI.\TIOH FOR 

NO. ('1)'pt IWt, modeliiUI11btcl*.) CAT.,eul'.\11! r:l DOCUMENT cONnACTOR (Set Cl: 
~CJDR COPIES USE CODE lnt1tUc:11on USE 

BROCI«..R!t NO. I PIC. .DRAWING No.6) COD! 

(S•Iwuetlon no. II) PARA. NO, SHEET NO. 

.. b. •• d • .. f. II• h. ~-'· 

3 Moisture Content, Dens Soli Barrier-1st TEST REPORTS 3 3..4.2 B '~~ , 
. ....._ 

_./_ :::---..,. 
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RE_MARKS \..:t)U.¥ ~~e_tg__ (.r~.f~,.rJ;;V .2 J I certify tllit tht ab6ve tubmttted tt.1111 haY' beSn reviewed 

.... - - ~-...... -........ z ... $· 
A_STM ~17, A'STQ1).2922, (NUC118111"rapid In ,.... , .., ...- .... 8, ~18.,_. Tl\1 ...,.,..,. /"""; ~ 

eontnlct diiWI11gs and • eJIIutlona exupt 11 rwlst 

F 1~1 Lift SoH 9 arrler layer ;Jt.J-f=;~ 0~ ~ . 
Flelcl Sample Location Lila!) ln~ludtd "not to scale" 

ltattd. . 

Contractors cocle •e· ()C> AJI.Y Dlt.te.sfO~ U) rl 

.~ ' •-rest60 ASTM's 3017 result was 12.2 (.6% beii:1N the requlrtd Moisture 12.8) Ar..r1 ,y:. ~ P~c.:rbl- ,LM'_ LThfl/IJLJ-1{' ,_ .,. /_~ 
Sand cone tett 3 • 2216, \11M performed 11 a Nleatand the resub pnsecJ the requlnrnent· Lv~ fru,.JtO~ 
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SUBMITTAL REVIEW VERIFICATION SHEET 

Date: July 30, 2003 Submittal No.: 02377-10 

Foster Wheeler· Environmental Corporation Stamp 

SWMU 101 Sewage lagoons Closure. Cannon AFB, NM 

Certit\ed for approval as indicated below: 

Approved • $\lbmiHed 

Approved~ as noted on th6 dtawings and1or ~$heels. 

It is hereby certified that the (equipment) (material) shown and marlred in fhis 

to be incorporated into Contract Number DACW45-94-D-0003, Denvery 

Oltective 1 i& in compliance with the contract drawings and s.Dedifk:a 

allocated spaces. and is submitted for Government a 

Reviewed/Certified By: 

Description of itema revieHed: SD-06 

ftem3 

U.S. Army Corps of Engineens Staa:np 

U.S. Arfrll Engineer District. Albuq~ue Corps of Engineers 

Certified for appirwaJ ae indicated below: 

A • Approved as submitted. 

C-

Approved except as noted on the drawing~ and/or aHached sheel(s). ResubmiNion not 

required. 

Approved except n noled on the dra'Nings andlor attached sheet(s). Resubmisaon required. 

Disapproved; see comments on attached sheet. 

F • Receipt ad!;nowledged. 

G • Other: Specify. 

Note: ttems approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibilities for emn that may exist, as contracklr shall be 

responsible for dimensions and design of adequate c:Orrections. Details and satisfactory 

Reviewer's Signature: 

'"'-'• I J I ll'u-1 



AL OF SHOP DRAWINGS, EQUIPMENT DATA, 
MATERIAL SAMPLES, OR MANUFACTURER'S 

CERTIFICATES OF COMPLIANCE 

PROJECT TITLE SWMU 101 - Sewage Lagoons 

LOCATION CannonAFB 

Code B Remarks: 

DATE 

08/07/2003 

CONTRACT NO. 

DACW45-94-D-0003 0035 

For future submittals, please include verification (new) proctors with field density reports. 

Attachment to ENG FORM~ 

TRANSMITTAL NO. '' 

02377-10 

PAGE 

1 of 1 

Range: Selected Transmittals 



SWMUlOl 
Sewage Lagoons Closure Project 

CAFBNM 

Submittal of 02377 Item 3 
Rapid Moisture Content ASTM D-3017 

Rapid Density Test ASTM-D 2922 
Standard Density/Moisture ASTM D 1556 D 2216 

First lift 

Contents 
Test 
1. Field Density Report's Test 1 thru 69 13 pages 
(3.4.2) Surface area approx. 615,000 Sq. Ft, 
requiring no less than 62 sample locations. 
2. Sand Cone Test 1-3 3 pages 

1/2.0 ASTM's 3017/2922's 
3.Field Map Sample Location 
4.Sample Result Spread Sheet 

1 page 
. 3pages 

Sand Cone Hole #3(ASTM-D 1556) result is a 

retest for ASTM-D 3017 test 60 

Failed areas requiring rework were reprocessed with a combination of scarifying, 

disking, re-application of moisture, compacted with combination's of pad foot 

compactor (815 Cat) and wheel rolling with 40 ton articulated dump truck loaded 

with soil, re graded and wheeled rolled again. Areas were reworked to the limits of 

the surrounding passed test area. 



·Lydick Engineers & Surveyors, Inc. 
P. 0. Box728 · 

205 E. 2nd Street 

Clovis, NM 881 01 

Project Number: 
Report Number: 

Field Densities 
DACAW45-94-D-0003 

1 
505-762-3771 

To: ARROWHEAD CONST. 

Report Date: 
Copies To: 
Technician: 

COE AND ARRO;~~~ 0 
BRANDON HIERONYMOUS 

12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
ID No. Sample Location (lb.lft.3 ) 

1 ON MAP 120.1 
2 ON MAP 119.8 
3 ON MAP 122.0 
4 ON MAP 128.5 
5 ON MAP 121.4 
6 ON MAP 124.9 
7 ON MAP 120.8 
8 ON MAP 121.9 
9 ON MAP 125.7 
10 ON MAP 125.5 

Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 
% Compaction Required: 
Moisture Requirement: 
Page: 

Moist. Content Dry Density 
(%) (lb./ft.') 

13.1 106.2 
13.3 105.7 
13.0 108.0 
15~1 111.6 
13.0 107.4 
14.7 108.9 
13.6 106.3 
14.1 106.8 
12.9 111.3 
19.1 105.4 

EXISTING BERM REDDISH CLAYEY SAND SM-SC TROXLER 3411~ DS=2749 MS=718 

61N 
117.1 

12.8 
5-31-03 

90% 
12.8 OR ABOVE 

1 of 1 

Percent of Max. 
(%) 

90.7 
90.3 
92.2 
95.3 
91.7 
93.0 
90.8 
91.2 
95.0 
90.0 

Per.~ 
\ . .:_ , Reporting of these test results constitutes a testing service only. Engi~r;;retati()f; or evaJ"reSUitSiS provided only on written request. 

() 

0 

'' 



' . 
Lydick Engineers & Surveyors, Inc. Field Densities 
P. 0. Box728 

205 E. 2nd Street 

~~·· "JM 88101 

.....--3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
IDNo. Sample Location (lb./ft.3

) 

11 ON MAP 127.7 
12 ON MAP 129.5 
13 ON MAP 124.2 
14 ON MAP 126.3. 
15 ON MAP 116.0 
16 ON MAP· 123.1 
17 ON MAP 117.2 

.,.., 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
z. 

6/3/200~ 

COE AND ARROWHEAD 
BRANDON HIERONYMOUS 

61N 
117.1 

12.8 
6-2-03 

% Compa_ction Required: 90% 
12.8 OR ABOVE . 

1 of 1 
Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb./ft.3

) (%) 

12.9 113.1 96.6 
15.4 112.2 95.8 
14.0- 108.9 93.0. 
16.1 108.8 92.9 
9.1 106.3 90.8 
15.0 107.0 91.4 
10.0 106.5 90.9 

EXISTING BERM REDDISH CLAYEY SAND SM-SC TROXLER 3411-B DS=2701 MS=720 

"'-· . ~<2~- / \~:':fX>tting of these test results constitutes a testing service only. Engin · i.e ~-ion of test ~ OJ; on written request. 



·Lydick Engineers & Surveyors, Inc. Field Densities 
P. 0. Box728 
205. E 2nd Street 

Clovis, NM 88101 

:,u:r/b:l-J//1 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 
150 
OVERLAND PARK, KS 66213 

Proj~ct: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
IDNo. Sample Location (lb./ft.3 ) 

18 RETEST15 ON MAP 126.1 
19 RETEST16 ON MAP 124.6 
20 RETEST17 ON MAP 120.8. 
21 TEST-18 ON MAP 118.3 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 

·3 
6/4/2003 

COE AND ARROWHEAD 
BRANDON HIERONYMOUS 

61N 
117.1 

12.8 
6-3-03 

% Compaction Required: 90% 
12.8 OR ABOVE 

1 of 1 
Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb.lft.3 ) (%) 

12.9 111.7 95.4 
15.3 108.1 92.3 
11.5 108.3 92.5 
8.1 109.4 93.4 

EXISTING BERM REDDISH CLAYEY SANDSM-SC TROXLER 3411-B MS=709 DS=2719 

Pe~r.~9r~~~~~~~~~~---------------
\ __ ;,Mtjng of these test results constitutes a testing service only. Enginee • ults is provided only on Written request. 



Lydick Engineers & Surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 

p!twis, NM 88101 &..... '62-3771 . 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 
150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
ID No. Sample Location (lb.lft.3) 

22 RETEST17 ON MAP 128.4 
23 RETEST18 ON MAP 122.6 
24 TEST19 ON MAP 117.4 
25 TEST20 ON MAP 117.0 
26 RETEST19 ON MAP 126.7 
27 RETEST20 ON MAP (SAND CO 129.8 

Field Densities 
Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
4 

6-4-03 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

117.1 
12.8 

6-4-03 
% Compaction Required: 90% 

12.8 OR ABOVE 
1 of 1 

Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb.lft.3) (%) 

13.7 112.9 96.4 
15.8 105.9 90.4 
18.4 99.2 84·.7 
10.6 105.8 90.4 
14.1 111.0 94.8 
14.3 113.6 97.0 

EXISTING BERM REDDISH CLAYEY SAND SM-SC TROXLER 3411-B MS=706 DS=2715 



Lyd'ick Engineers & Surveyors, Inc. Field Densities 
P. 0. Box 728 

205'E. 2nd Street 

505-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 
150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
ID No. Sample Location (lb./ft.3

) 

28 TEST 21 ON MAP 127.7 
29 TEST 22 ON MAP 126.4 
30 TEST 23 ON MAP 124.1 
31 TEST 24 ON MAP 122.8 
32 TEST 25 ON MAP 127.1 
33 TEST 26 ON MAP 128.3 
34 TEST 27 ON MAP 123.0 
35 TEST 28 ON MAP 124.4 
36 TEST 29 ON MAP 124.2 
37 . TEST 30 ON MAP 122.6 
38 TEST 31 ON MAP 118.7 
9 TEST 32 ON MAP 114.1 

Project Number: 
o~:-'"rt "'",...'"'~r: 

Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
5 

6/24/2003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

117.1 
12.8 

6fl/2003 
% Compaction Required: 90% 

12.8 OR ABOVE 
1 of1 

Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb./ft.3

) (%) 

16.6 109.5 93.5 
13.9 111.0 94.8 
17.0 106.1 90.6· 
13.7 108.0 92.2 
12.8 112.7 96.2 
13:8 112.7 96.2 
12.9 108~9 .93.0 
17.4 106.0 90.5 
16.0 107.1 91.5 
12.8 108.7 92.8 
9.1 108.8 92.9 
11.1 102.7 87.7 

EXISTING BERM REDDISH CLAYEY SAND SM-SC TROXLER 3411-B MS=686 DS=2669 · 

( 
:~--.:_.,.orting of these test results constitutes a testing service only._ Engi Its Is provided only on written request. 

0 

4.) 



Lydi<;:k Engineers & Surveyors, Inc. Field Densities 
P. 0. Box728 

205 E. 2nd Street 
r.1nvis NM 88101 

,.~-3771 . 
, T~: ARROWHEAD CONST. 

12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU101 SEWAGE LAGOON@ 
CANNONAFB 

IDNo. 

40 
41 

Sample Location 

RETEST 31 ON MAP 
RETEST 32 ON MAP 

Wet Density 
(lb.lft.3

) 

125.6 
128.5 

Project Number: 
R~oort NumhP.r: 

Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
6 

6/24/2003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

117.1 
12.8 

6/9/2003 
% Compaction Required: 90% 

12.8 OR ABOVE 
1 of 1 

Moisture Requirement: 
Page: 

Moist Content Dry Density 
(%) (lb./ft.3 ) 

14.0 
16.3 

110.2 
110.5 

Percent of Max. 
(%) 

94.1 
94.4 

ALL DENSITIES TAKEN WITH A TROXLER 3411-B MS=735 DS=2633 
EXISTING BERM REDDISH CLAYEY SAND SM-SC 



Lydick Engineers & Surveyors, Inc. Field Densities 
P. 0. Box728 

205 E. 2nd Street 

Clovis, NM 88101 

SQ5-762C3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

ID No. 

42 
43 

Sample Location 

TEST 33 ON MAP 
TEST 34 ON MAP 

Wet Density 
(lb./ft.3 ) 

98.0 
110.4 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
7 

6/2412003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

107.1 
14.3 

6/1112003 
o/o Compaction Required: 90% 

12.8 OR ABOVE 
1 of 1 

Moisture Requirement: 
Page: 

Moist. Content Dry Density 
(%) (lb./ft.3

) 

19.3 
28.9 

82.1 
85.6 

Percent of Max. 
(%) 

76.7 
79.9 

ALL DENSITIES TAKEN WITH A TROXLER 3411-B MS=730 DS=2629 
BARROW FILL BOSTWICK PIT BROWN SANDY LEAN CLAY 

·. Per. G.-~-
,JOrting of these test results constitutes a testing se~ only. Engineering ~~luation?r'iestrttS ~ provided only on written request. 

0 

0 

1 



t.ydick Engineers & Surveyors, Inc. Field Densities 
P. Q.Bex 728 
205'~. 2nd Street 

Clovis, NM 88101 

l2:ROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

=1roject: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
ID No. Sample Location (lb./ft.3 ) 

44 RETEST33 ON MAP 116.2 
45 RETEST 34 ON MAP 115.1 
46 TEST 35 ON MAP 112.8 
47 TEST 36 ON MAP 104.9 
48 TEST 37 ON MAP 108.5 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
8 

6/24/2003 
COE AND ARROWHEAD. 

BRANDON HIERONYMOUS 
61N 

107.1 
14.3 

6/12/2003 
% Compaction Required: 90% 

14.3 OR ABOVE 
1 of 1 

Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb.lft.3) (%) 

19.1 97.6 91.1 
17.0 98.4 91.9 
25.2 90.1 84.1 
20.4 87.1 81.3 
16.1 93.5 87.3 

ALL DENSITIES TAKEN WITH A TROXLER 3411-B AS PER MS=721 DS=2732 
BARROW FILL (BOSTWICK PIT) BROWN SANDY LEAN CLAY "CL" 

~. 



· Lyd~ck Engineers & Surveyors, Inc. Field Densities 
Project Number: DACAW45-94-D-0003 

P. 0. Box728 
205 E. 2nd Street 

Clovis, NM 88101 

505-762-3n1 

To: ARROWHEAD CONST. 

Report Number: 
Report Date: 
Copies To: 
Technician: 

9 
6/24/2003 0 

COE AND ARROWHEAD 
BRANDON HIERONYMOUS 

12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
IDNo. Sample Location (lb./ft.3 ) 

49 TEST 42 ON MAP 120.0 
50 TEST 43 ON MAP 129.5 
51 TEST 44 ON MAP 129.3 
52 TEST 45 ON MAP 126.2 

Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 
% Compaction Required: 
Moisture Requirement: 
Page: 

Moist. Content Dry Density 
(%) (lb.lft.3 ) 

9.3 109.8 
12.5 115.1 
12.4 115.0 
12.7 112.0 

ALL DENSITIES TAKEN WITH A TROXLER 3411-B MS=731 DS=2712 
EXISTING BERM REDDISH CLAYEY SAND "SM-SC" 

61N 
117.1 

12.8 
6/13/2003 

90% 
12.8 OR ABOVE 

1 of 1 

Percent of Max. 
(%) 

93.8 
98.3 
982 
95.6 

u 

Per~~~- 0 
Reporting of these test results constitutes a testing service only. Engineeri~l~ results Is provided only on written request. 



· Lydick Engineers & Surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 

G'""iS, NM 88101 

...... 32-3n1· 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
ID No. Sample Location (lb.lft.3 ) 

53 RETEST 35 ON MAP 106.7 
54 RETEST 37 ON MAP 107.0 
55 RETEST 36 ON MAP 118.6 

ALL DENSITIES TAKEN WITH A TROXLER 3411-B MS=727 
DS=2658 
BARROW FILL (BOSTWICK PIT) BROWN SANDY LEAN CLAY 

Field Densities 
Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
10 

6/24/2003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

107.1 
14.3 

6/14/2003 
% Compaction Required: 90% 

14.3 OR ABOVE 
1 of 1 

Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb.lft.3 ) (%) 

22.5 87.1 81.3 
16.0 92.2 86.1 
17.7 100.8 94.1 

~ Per Y_~~~~~~----
Reporting of these test results constitutes a testing service only. Englneeri~;,i:fZ~ovided only on written request. 



Lydi~k Engineers & Surveyors, Inc. Field Densities 
P. 0. Box 728 

205 E. 2nd Street 

Clovis. NM 8fl101 

<;()5..762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
IDNo. Sample Location (lb./ft.3

) 

56 RETEST 43 ON MAP 127.0 
57 RETEST 44 ON MAP 125.8 
58 RETEST 45 ON MAP 129.4 
59 TEST 46 ON MAP 124.7 
60 TEST 47 ON MAP ~23.3 

61 TEST 48 ON MAP 122.3 
62 TEST 49 ON MAP 126.0 
63 . RETEST 42 ON MAP (ROAD) 124,2. 

64 TEST 50 ON MAP . 124.7 
65 TEST 51 ONMAP 125.2 
~., TEST 52 ON MAP 123.9 

""' 
TEST 53 ON MAP 123.0 

68 TEST 54 ON MAP 121.9 
69 TEST 55 ON MAP 127.5 
70 TEST 56 ON MAP 127.6 
71 TEST 57 ON MAP 121.0 
72 TEST 58 ON MAP 121.4 
73 TEST 59 ON MAP 125.6 
74 TEST 60 ON MAP (SAND CONE) 126.7 
75 TEST 61 ON MAP 128.5 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
11 

6/24/2003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
. 61N 
117.1 

12.8 
6/14/2003 

% Compaction Required: 90% 
12.8 OR ABOVE 

1 of 1 
Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb.lft.3) (%) 

15.4 110.1 94.0 
16.3 108.2 92.4 
13.8 113.7 97.1 
14.2 109.2 93.3 
16.2 106.1 90.6 
15.9 105.5 90.1 
14.8 109.8 93.8 
14.8 108.2 92.4 
15.7 107.8 92.1 
14.8 109.1 93.2 
16.3 106.5 90.9 
13.4 108.5 92.7 
13.9 107.0 91.4 
13.9 111.9 ... 95.6 
13.3 112.6 96.2 
12.8 107.3 91.6 
15.2 105.4 90.0 
12.8 111.3 95.0 
12.2 112.9 96.4 
13.4 113.3 96.8 

ALL DENSITIES TAKEN WITH A TROXLER 3411-B MS=696 DS=2721 
EXISTING BERM .REDDISH CLAYEY SAND "SM-SC" 

,, 
f' 

0 



. ' 
· Lydick Engineers & Surveyors, Inc. 

P. 0. Box728 
205 E. 2nd Street 

.6/~"'lis, NM 881 01 

~·52-3n1 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB. . 

Wet Density 
ID No. Sample Location (lb.Jft.3) 

76 RETEST 37 ON MAP 115.9 
77 TEST 38 ON MAP 117.8 
78 TEST 39 ON MAP 120.6 
79 TEST 40 ON MAP (SAND CONE) 121.1 
80 TEST 41 ON MAP 121.0 
81 RETEST 35 ON MAP 113.4 

Field Densities 
Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
12 

. 6/24/2003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

107.1 
14.3 

o/o Compaction Required: 
6117/2003 

·90% 
14.3 OR ABOVE 

1 of 1 
Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb.lft.3 ) (%) 

15.6 100.3 93.7 
19.3 98.7 92.2 
202 100.3 93.7 
20.0 100.9 94.2 
17.7 102.8 96.0 
15.3 98.4 91.9 

ALL DENSITIES TAKEN WITH A TROXLER 3411-B MS=721 DS=2731 
BARROW FILL(BOSTWICK PIT) BROWN SANDY LEAN CLAY "CL" 

~ ~~--Reporting of these test results constitutes a testing service only. Engin ~~provided only on written request. 

t, (" 
IV 

\ 



Lydick Engineers & Surveyors, Inc. Field Densities 
P. 0. Box 728 

205· E. 2nd Street 

Clovis; NM 88101 

. ''5-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE SUITE 150 
OVERLAND PARK, KS 66213 · 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
IDNo. Sample Location (lb.lft.3 ) 

82 TEST 62 ON MAP 117.5 
83 TEST 63 ON MAP 127.0 
84 TEST .64 ON MAP 127.6 
85 TEST 65 ON MAP 127.6 
86 TEST 66 ON MAP . 118.0 

87 TEST 6.7 ON MAP 114.5. 

88 TEST 68 ON MAP 117.9 
89 TEST 6~ ON MAP 116.7 

Project Number: 
Poonnrl 1\J,.rnhoor• 

Report Date: . · 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
13 

6/24/2003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

107.1 
14.3 

% Compaction Required: 
6/24/2003' 

90% 
14.3 OR ABOVE Moisture Requirement: 

Page: 1 of 1 

Moist. Content LJ• y uensity Pt::rcem of Max. 
(%) (lb.lft.3 ) (%) 

17.8 9~.7 93.1 
19.2 106.5 .99.4 
19.8 106.5 99.4 
19.6 106.7 '99.6 
17.4 100.5 93.8 
172 97.7 91.2 
18.6 . 99.4 92.8. 
20.2 .97.1 90.7 

ALL DENSitiES TAKEN WITH A TROXLER 3411-B MS=698 DS=2697 
BARROW FILL(BOSTWICK Pll) BROWN SANDY LEAN CLAY "CL" 

Reporting of these test results constitutes a testing seiVice only. Engi is provided only on written request. 

0 

·u 



ADDR~SS 
P.O. JJUX "IZli 

CLOVIS, NEW MEXICO 88101 
TEL. 505-762-3771 
FAX 505~762-9093 

SAND CONE - DENSITY DETERMINATION - ASTM D- 1556 - D- 2 -z r<.r> 

,, 
TYPE OF MATERIAL ..L-.-~;;u:;...Lh!~_._&d....u....J___,-....;_1_..-.<l-----------------

-; 

DEPTH {p •• I ~-4:. L: F"~ 

SAND CALIBRATION GROUND SURFACE CALIBRATION 

lbs. 

g. 

DENSITY OF TOTAL S.AJLPLE 

14) 

PERCENT COMP~CTJON ..;. ~CTU.AL DENSITY ..; CONTROL (DENSITY) 

TO CONVERT CRAJ/S TO POUNDS DIVIDE BY 453.6 

TESTED BY: COMPUTED BY: 

01 



Q 0 0 

Pas;~e3 
ETL1 

,__ ... 
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, • -· " Ill\ 
TRANSMI"I fAL OF SHOP ORAWtNGS, EQUIPMENT DATA, MATERIAL SAMPCw/OR DATE TRANSMITTAL NO. ~ 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 0&10412003 023n·11 

(Read lnetruetlons on the reverse side prlct to l"ltlallng this form) 

SECTION I -REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (Thllsec&on wm be lnftllled by the cantractor) 

TO: Cannon AFB R•lclenl Offlce FROM: Foster Wllelltr Enl/•onmenr-1 C CONTRACT NO. CH£CKONE: 

US Army COII!I of Engineers 
~THIS IS A N!W TRANSMITTAL. 

201 N. Perimeter Rd. 
8806 UFIOWI' !Mf, NE Slllle 220 DACWA&-94-0.0003 003& THIS IS A RESUBMmAL 0¥ 

_Ctanon AFB NM 88103 Alb~uttque, NM 87110 TRANSMm'AL 

SPECIACATION SEC. NO. (CMr only one section with INICh PROJ!CT TITLE ANC LOCATION CHIC{if;~ E 18 TRANSMrTTAL IS 

trensmlttal 02377 SWMU 101- eewaae ~• eennonAFB JtOft, FlO 00\I'T. A,.P1tDo/~ 

ITEM· DIICRft'1!"" 01' ITI!M SUIMmiD ~·~~'IR. NO. C:oNTIUC~.~IMNCI FOR YMIA.TION FOR 
NO. ~ llzil, model numbl"'-1 CA1. CUM OP DOCUMINT ~OR rn.=on Ct! 

oAA\YiNGON CCIPIII UII!CODI USE 
lltOCMURI! NO. ~,;o.· DRAW! NO No.I) COD! 

<S•trwtruotlan 110.1) ltfii'I'No. .. b. 0. d. .. '· D• h. I. 

13 TQpQ.POST SBL PLACEMENT SOUTH ·. TEST REPORTS 3 Ui A a 

.. ·-·"' ... 

REMARKS 
1 Otltlfr ttlft tht lbOVt eubmlllild ...,..1111¥1 11ten I'I'IIIWid 

This Ia a partlaiiUfWY d alta From toNI earner to SE Comer· South Half s...PFtu()Jr In dltd llld • eoiYICt llld In tlltltllot oonforn•.._ with 1M 
oolllrMt di'IIWingltlld epeclflolllont mept • olheJWIM 

tuE.V"' EJ:I;£ o.P 'u./Wt1 ~ Nor .S"'wN. Orl... 1'401 £c-.4.1JE't~ IN ........ 
~~L -ro ~~ Cot.trf~U.QS. AwNEa IJm--C~C. '7\'ll!r. ~a~ €.1!' S'~ 

Ltkt ;1(;fZ2 
(no.J Ntf:T .SII~ . - NAill AND IIONATURI qlfl"" , ....... , "'" 

S&CTION D ·APPROVAL ACTION 

ENCI.OSUR!S RETURNED (Uat bV 111m No.) 1-;:;:;--::!4 .. .. 

~DATE 

t<-( tl_ ~ &-- /-ct:> 
I 

~ ... .ENI I•~~' -uftt5 
( 

(ER 411-1-10) EDITION OF SEP 1318 1"1880LETE. SHEET 1 OF1 tpl!lpOIWit CEMP-<:EI 

., ( ( ' 

' 

I 

' 



• 
TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, 

MATERIAL SAMPLES, OR MANUFACTURER'S 
CERTIFICATES OF COMPUANCE 

PROJECT TITLE SWMU 101 -Sewage Lagoons 

.OCATION CannonAFB 

Code B Remarks: 

DATE 

08/07/2003 
TRANSMITTAL NO. 

02377-11 

CONTRACT NO. PAGE 

DACW45-94-[)..()()( 0035 1 d 1 

The west edge of survey area is not shown or not surveyed in SUfficient detail to show contours along the west edge. This 
should be shown in next submiUal. 

"ttachment to ENG FORM 4025-R Range: Selected Transmittals 



, ~OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL 
MANUFACTURER'S CERTIFICATES Of COMPLIANCE 

DATE 

TO: Cannon AFB Resident Offlce 
US Arrrr; COI'J)S of Engineer& 
201 N. F'erlmeter Rd. 

REMARKS 
Thl& Is a partial SIJM!Y of s"e. From NW corner to SE 

WB;r' ~ DF ~wt.Vt:t ~ 

~~L -ro ~~ eo~~ At..oN6 
(IN ,.Jtf:T S11~f111\"f-. 

ENCLOSURES RETURNED (Lilt 17/l!lm No.) 

ENG FORM .• 025-P .'tAR 95 

-~wr-.4 oR... NO! s:~A.l1!'i~ IN ~o-rr 
u~C~C. Jf\\!1. ~ &~ e.~!' .s;&to~ 

(ER4t5-1-10) EDITION OF SEP 93 IS OBSOLETE. 

.... ___ . 

0810412003 

Allt:HORITV 

SHEET 1 OF1 

--) 1cra- Uh?> 
TRANSM11TAL NO. 

o23n-11 

h. I I. 

I3 

DATE 

&--7--ct::> 

(P1cpCnalt CEMP.CE) 

~· :. 



13:1212 402+221+784B 7 8512157842663 

SUBMITTAL REVIEW VERIFICATION SHEET 

O@te: August (), 2003 . suomittal No.: 02377-13 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage La.9oons Closure. Cannon AFB, NM 

Certified for approval as indicated below: 

A· Approved ti sWn1ltted 

B- Approved exrept as l1\1tled on the drawings artdlor anached sheet&. 

It is hereby certified that the {equipment) (material) sho.Hn and ma~ed in \his submtttal is that proposed 

to be lnoorporated into Contract Number OACW45-~0-0003, Oefivery Ortfer No. 35, Wei* Authorimtion 

Directive 1 is in compliance with the contract drawings and specificatiOil&, can be installed In 1.'he 

allocated spaces, and Is submitted for Govemment approval. 

tt.JbO f!:£2 
Reviewed/Certified By: 

Description d i\ems riffiewed: 1'QPO Po8l Soli Barrier P~ent(South Half)-Test Reports 5006 

U.S. Anny Corps of Engineers Stamp 

u.s. Anny Engineer District, Albuquerque Corps of Engineers 

Certified for awoval as indicated below: 

A· App~ as sutJJth'CNd. 

Approved except as noted on the drawings and/or attached sheet(s). Resubmission no& 

required. 

C - Approved except as nated on the drawings Brtd/or ettsched sheet{s). Resubmission required. 

D - WiJI be r«umed by separate correspondence. 

E- Disapproved; see comments on alfached sheet. 

F - Receipt acknow\edged. 

G- Other: Specify. 

Note: Hems approved as to genentf layout only. Dimensions and quantities checked. Approval does 

not relkM! contractor of responsibilities for errors tha\ may exist, as contlaClor &hall be 

respon$ible for dimensions and design of adequate corrections. DetaMs and satisfactory 

ReviEMer'"S Signature: 

N0.796 

() 

0 

0 



T~NSMITIAL OF SHOP DRAWINGS, EQUIPMENT DATA, DATE TRANSMITTAL NO. 

MATERIAL SAMPLES, OR MANUFACTURER'S 08/07/2003 02377-11 
CERTIFICATES OF COMPLIANCE 

PROJECT TITLE SWMU 101 - Sewage Lagoons CONTRACT NO. PAGE 

fiON· CannonAFB 
DACW45-94-D-0003 0035 1 of 1 .. 

f' --~ ,.., > ~~ • w,'~,_~ :• ---~ "" ~ ~ ~~< ':~~ ~ -~-;- -~~·~ ~ ": ~~ ~~ ~f ~"'' = ~~4r : ~--~ ~·: ;-·:~:.-:.: '~~:-:: ~ ~~:~~ --:~=~:~ ~~~ ~-, ~ ~ ~=~-~~:--: :~-· ~~~- ~- '-: ~~l? ·:~ ~-_,~ ""--,,- ' ~· :-> •' ~ ~ ~ ~ • ~~ - - ' • - ~ ' ~ 
~ ·- :~· ,_;~_ .' .. ~., .. ~~~01pJ_.:~.h>~~L~~J~l~J~i~;c~~~'lt~~~J,_R-~;$-~'.tt~:.~(~~~~~~~JJ;J;j~\~-,.. <\.··~·· · - I ~ ~ 
~ -;,- -'-~ o::' "'-

1 
£"'. ~- =~' .~ ....!. •-- - _ _.:: ~. -"'' '""- :...__-:_':._~.;:.' ,,~ ~ ,.._::._.,.; ...,..,_:: • .' ~,~ • '" - ~ -:_.,_~_::.:.~. ;; . .:::''.L~ t_~-,=..-.. /.: .'{~~ :,..., . .;.._,;:_•.J-~~: ii.'"""~~ _;.,._,: ~" 11" ":... < ,.,.· ...,_~:, ~""":~/ .. ~jt~ ... ~.:~ ... ~ •2~- - --' '-·-=·'-"' ':.. :Z. - :1_.':c ~ 1:.f .· ~" ~ ' 

Code B Remarks: 
The west edge of survey area is not shown or not surveyed in sufficient detail to show contours along the west edge. This are 
should be shown in next submittal. 

Attachment to ENG FORM 4025-R Range: Selected TransmHtals ... 



I iRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSMITTAL NO. 0 
MANUFACTURER'S CERTIFICATES OF COMPLWICE 0810712003 02377-12 

I (Rea:llnatn.iCtlons on the ~e side prb' t~ ln~lallllg this f.orm) 
I 

' 
I SECTION I· REQUEST I=OR~PROVAL OF THE FOLLOWIN(UTEMS ('11llueet1on~N~Ubelnltlaledbrylhteontraetor) 
I 

TO: Camon AFB Resident OffQ FROM: Fost« wnee. EnYironmentll C · CONTRACT NO. CHECK oNE: 

US Army Corps r:i Englnaen 
~THIS IS A NEW TRANSMITTAL 

~1 N. Perimeter Rd. 
6605 Uptown BIYd, NE Suite 220 DACW4S-94·D-0003 0035 THIS IS A RESUilMffTAL Of 

Cannon AFB NM 8810l Albuquerque; NM 87110 TIWJSMITTAL 

SPECIFICATION SEC. NO. (CQY!I' ooly one sectton 'Mth eecll ~OJECT Tlll.E ANO LOCATION CHECl< ONE:] IS TRANSWT'I'ALIS 

trafl&mittal) 02377 SWMJ 101-S~ ~Cannon AFB FOR 0 FlO I ~ I Q.OV'T. Af'PfiQV.AL 

ITBII OESC"'PTICN OF ll'EM SUtiMITTEI) llf'OOReDNTR: NO. CON1f!~T REFER!NC! CiO~CM "MI4TION FOR 

NO. (TY!le ala, ~I nurnberleec.) C.fu..,. C\JfMi OF DOCUI'ItENT ~ 
CE 

D GO" COPIES 
D~NG 

U81COD! USE -=NO, SPill C. NQ.&) CODE 

(See In · · .l)o. 8) P~NO. 8tUI'MO, 

L b. e. d. .. '· . •· ... L 

9 Moisture Density·2nd lift TESi REPORTS '··""-.._, 3 3.4.2 A .h_ 

' I 
-- . 

.. J 
, k' 

I 

REMARKS 
., ' I Cwtlfr httlltlbOvt IUbmlttd IIHII IIIYe btll1 ~ 

2ND LIFT- TEST· 1~ ARE ONLY FbA. THE. WEST}~SLOPES, EAST AND NORTH SLOPES TO BE SUB MinED SEPARATI 
~,._, ..... f ....... ___ ... 

ASTM 0 .3017, ASTM 0.2922 (NUCL~R RN'Ii=;"~ST ASTM D-2218, ASTM 0.1656 {~CONES 4& 5 2ND UFO 
CCinlr8Gt dnrwlng nd aplclftoatJoM ~. OChtrwtte 

ASTM o.IS98 3 EACH (NEW} VERFIC~'nON PR 
lfttad. ~~ ft..o~',_,b- I 

SAMPLE LOCATION MAP NOT TO SCALE·~'S AR'Qt.AeLeO AS 1 ,2,3 (2ND UFT) AND AS 6,7,8 ON TEST FtEPORiS ~A RUNNI~ OT~~OF 
50&i'S - F't'f.. ~ J/L 

< ~~~.WEAHOI . OF CONTIW:TOIC 

SECTION II ·APPROVAL ACTION I i 

ENCLOSURES RETURNEe (L'-t bY ltelh NCio) NAME, :;zKlt<ATUREOF ~JUl"':"""l O~TE 

~ )1-t/~ 
~a 

. ·---- - --~- ·- - -~--

EHGFoRMC" SHEET1 OF1 (EIH15-1-10) EDITION OF SEP 8318 QBSOLETE. 

C, -

(Prcillantnt CEMP-tE) 

0 



11:45 402+221+7848 ~ 85057842663 

SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Aug 7, 2003 Submfttal Na.: 02377-12 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage LagoQns Closure, Cannon AFB, NM 

Certified for 8pJII'OV8 as Indicated below: 

A • APfJf'()Wld as .tubmitted 

a- Apfmi.Kid ~as~ on h drawing~ andfoc ettached sheets. 

'tis hereby oertifted \hat the (equipmen\} (~) shown and 11\&W.ed in 

to be incorporeled k1to Contrad N\ITiber DACW45-94-D-0003, Delivery 

Directive 1 is in compliance with the oontract drawings and speciftcatio 

allocated spaces, and is submitted for Government ap,in'Rwalt"" 

R~ed!By. 

~of it«M fl!viewed: SD-06 

Partial 1-40 d 68. 

U.S. Anny Corps ofE'ngfneers Stamp 

U.S. Army Engineer District, Albuquerque Corpe of Engineers 

Certified for approval as indicated below, 

( t;) ApprcMJd 88 submitted. 

B • Approved except as noted on the drawings and/or attached sheet(s). Resubmlssion nat 
required. · 

C - Approved except as noted on lhe dlawings and/or altached $heel{$}. Resubmlssion required. 

D - Wil be returned by sep~e correspondence. 

E • Disapproved; see comments on attached $heel. 

F- R~~-

G- Other: Specify. 

Note: Items approved as to genet"al Jayoul only. Dimensions and quamlies checked. Approval does 

not relieve Contractor of responsibi\\ije$ ior en~ tha\ ma'l ex\s\, a'S oortf8ctor shal\ be 

responsible for dimensiOnS and deSign of adequate o.:JrreCtions. Oetails and satm'a<:taty 

conJt'dion of wyrtt 
Signature: ""· '-' -«J .-.A.L 

rJ 

D:IWS\SubmHials~ Review Vellication 11 densilils .doe 

Date: /3 -( l..- 0 3 

t-0. 008 
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~ . 
Lydick Engineers & Surveyors, Inc. 
P.·o. Box728 

205 E. 2nd Street 

Clovis, NM 88101 

Fi~ld Densities 

--tOOS-762-3n1 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
ID No. Sample Location (lb./ft. a) 

1 ON MAP 121.3 
2 ON MAP. 119.6 
3 ON MAP 118.4 
4 ON MAP 117.2 
5 ON MAP 119.3 
6 ON MAP 122.5 

:7 ON MAP 119.8 
8 ·oN MAP 125.8 
9 ON MAP 121:8 
10 ON MAP 120.5 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-OM~ 

1""o 6/24/2003 COE AND ARROWHEAD ... 

BRANDON HIERONYMOUS 
61N 

107.1 
14.3 

6/24/2003 
% Compaction Required: ·90% 

14.3 OR ABOVE 
1 of1 

Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb./ft. a) (%) 

162 104.4 97~5 
15.9. 103.2 96.4 

·16.5 101.6 94.9 
15 .. 7 101.3 94.6 
17.4 101.6 94.9 
18.3 103.6 96.7 
182 101A 94.7 
192 105~5. 98,5 
192 1022 95.4 
15.3 104.5 97.6 0 --~ ON MAP 118.0 20.5 97.9 91.4 

\ 0 .12 ON MAP 124.6 "18.5 105.1 98.1 

ALL DENSITIES TAKEN WITH A TROXLER 3411-B MS=723 DS=2709 
BARROW FJLL(BOSTWICK Pll) BROWN SANDY LEAN .CLAY "CL" 2nd UFT 

·' 

~·· 



. 
CLIENT tlrl"o..~ ".P ru-1 C ,.c-,.-.~1 \.."'(~C~ LYDICK ENGINEERS & SURVEYORS 

·ADDRESS P.O. BOX 728 

"J 
CLOVIS, NEW MEXICO 88101 

l TEL. 505-762-3771 

'""'~JECT :5viMU. ID \ Clo~,rr_ FAX 505-762-9093 

• 

'ATI(JN ~ .,.. DATE ~-.3o-c~ 
I() .r. • , ...... .. , A.-~-B fl.tw.~ . .( t-1. IJ RAT01'' HOLE NO.4 

SAND CONE - DENSITY DETERMINATION - ASTM D-1556 

.. 
REPORT NO. zc STATION .•· 

TYPE OF MATERIAL &n-oW \="":11 (~.fw.t-.~ P:t > 
·en " ,.,J L 

CONTROL DENSITY /() 7. / I /4.3 DEPTH Z :Fe 

SAND CALIBRATION GROUND SURF.ACE CALIBRATION 

t 7fT. OF CAN FILLED g. lbs. 6 1fT. OF CAN + SAND BEFORE g. 17.0 lbs. 

2 7fT. OF CAN EMPTY g. lbs. 7 JYT. OF CAN+ SAND AFTER g./3. 2.. lbs. 

3 7fT. OF SAND g. lbs. 8 WT~ . OF SAND g. 3.B lbs. 

4 YO.[.~ .• OF CAN (PREDETERMINED) CtLft. 

5 CALIBRATED DENSITY (3 ;- 4) 94.0 lbs./ctLft. 

HOLE VOLUME DETERMINATION 

9 7rT. OF CAN + SAND BEFORE g. /3.2 lbs. 12 JVT. OF SAND (8) g. 3.8 lbs. 

tO 7fT~ OF CAN + SAND .AFTER g. 4. z.. Lbs. 13 1fT. OF SAND-IN HOLE (tt - t2) 9·-S". 2. lbs. 

~(:.· JrT. OF SAND g. q.o Lbs. 14 VOLUME OF HOLE (13 ;- S)o.o~S3/ cu.jt. 

MOISTURE DETERJIIN.ATION 

15 JrET JrT. OF PAN+ SAMPLE g. 7Sa Lbs. 19 DRY lrT. OF SA.M_PLE (16 - tB) g.S..s<J.Lbs. 

16 DRY JrT. OF PAN + S.AMPLE g.~-~~ Lbs. 20 WATER CONTENT (t7 -t ts) z too '23J/ " 
17 1fT. OF 7rATER ( t 5 - 16) g. I -31 lbs. NUKe 'Z-~·3 

18 1fT. OF PAN - NO g. ./r£) lbs. 

DENSITY DETERMIN.ATION .AND ROCK CORRECTION (SAND METHOD) 

2f TOTAL 7rET JrT. OF PAN + SAMPLE g. 7 . .s-o lbs. 

22 1fT. OF PAN - NO g. . ~[) lbs. 

23 TOTAL 11'ET JrT. OF SAMPLE. (2 t - 22) g. I,. CJO. lbs. 

24 1fT. OF ROCK g. lbs. 

25 VOL. OF ROCK cu. ft. 

26 7fT. OF SOIL (JVET)(23 - 24) g. lbs. 

~7 VOL OF soiL (t4 - 25) cu.jt. 

Nvlle 1247 DENSITY OF TOTAL SAMPLE Jlvlt.t:.. /tJl.O 
28 JrET DENSITY (23 -t 14) 124.8 lbs/ctLft.t 29 I DRY DENSITY 28 -t (100 + 20)) /O/. / lbs/cu.ft. 

1 

t PERCENT COMPACTION -> ACTUAL DENSITY < CONTROL (DENSITY) 9-1.4 Afuk,.-_ :: 9S.2.. 
, .;OTE: TO CONYE/.lT CRAMS TO POUNDS DIVIDE BY 453.6 

TESTED BY: h~ /_, _,.JJ ,. -; 
\./ ./ ~· 

COMPUTE~ ......... - ...:.... ...._ CHECKED BY: 

. {;/ /"~/ REVlSED FEB. Of 



. 
,_ELJ.ENT Ar~J Ll ... ._ .-l r ~-.. L "'"'.E.!... c"" . 

LYDICK t:NCJNEERS de SURVEYORS 
ADDRESS P.O. BOX 728 

It! CLOVIS, NEW MEXICO 88101 .. 
I J TEL. 505-762-3771 

PROJECT~VMu JO\ C~~vr~ FAX 505-762-9093 ('" 
~OCATION ~ .,_,. DATE 7-J-o ~ '""" 

I ~r..mlo~ AF.'& ('JfY.~ ,J M. ~ RATO~' HOLE NO. s-
SAND CONE - DENSITY DETERMINATION - ASTM D-1556 

REPORT NO. ~0 STATION . 

TYPE OF MATERIAL Be...~ F:at ( l~o6ft .\~ck Y:t) 

DEPTH f.&,.' , z,.d L;,:--c ~ONTROL DENSITY /0 7. I //1-3 

SAND CALIBJUTION GROUND SURF.ACE CALIBJUTION 

I JrT. OF CAN FILLED g. lbs. 6 JYT. OF CUY + S.A.ND BEFORE g. /1,.., p., lbs. 

2 JrT. OF CAN EMPTY . g. lbs. 7 JYT. OF CUY + S.A.ND .A.FTER g./:$ • z_ lbs. 

3 1fT. OF SAND g. Lbs. 8 JYT. OF SAND g. 3.~ lbs. 

4 YOf,, ._OF CUY (PREDETERMINED) cu. ft. 

5 CALIBRATED. DENSITY (3 ..;. 4) CJ~.o Lbs./ctLft. 

HOLE VOLUME DETERJIIN.ATION 

9 1fT. OF CAN + S.AND BEFORE g. /3. '2. lbs. 12 WT. OF SAND (B) g~ 3 .ln lbs. 

.10 1fT. OF CUY + SAND AFTER g. 4 .2. Lbs. '13· JYT. OF SAND IN HOLE (ff - 12) D·..S·4 lbs. 

11 1fT. OF SAND g. c:=, ,Qlbs. 14 VOLUME OF HOLE (13 ..;. 5) o.o~t744 CV:.jt.( ) 
MOISTURE DETERJLIN.ATION 

15 1fET lr'T. OF PAN + SAMPLE g. 7..~ 2.. Lbs. 19 DRY JYT. OF SAMPLE (16 - 18) g.S. (, lbs. 

16 DRY 1fT. OF PAN + SAMPLE g.(D.?D lbs. 20 WATER CONTENT (i7 ~ 19) :r; tOO 2D~O ·,; 

17 1fT. OF 1fATER (15. - 16) D·/.1 2. lbs. Nu~e I q ·-4 

18 1fT. OF PAN - NO g .• (tJ{') lbs. 

DENSITY DETERAIIN.ATION AND ROCK CORRECTION (SAND METHOD) 

. 21 TOTAL 1fET 1fT. OF PAN + SAMPLE g. 7.3'2. lbs. 

22 1fT. OF PAN - NO g. -~o lbs. 

23 TOTAL 1fET 1fT. OF S.A.MPLE· (21 - 22) g. fn. 7 Z. lbs •. · 

24 1fT. OF ROCK g. lbs. 

25 VOL. OF ROCK cu.jt. 

26 1fT. OF SOIL (JYET){23 - 24) g. lbs.· 

27 VOL OF SOIL (f4 - 25) cu.jt. 

~uk.~ /JL. .d DENSITY OF TOTAL SAAIPLE Huk-e. :: CJ7. ~ 
28 1fET DENSITY (23 ~ 14) 117.o lbs/cu.tt.] 29 DRY DENSITY 28 -i: (100 + 20)) 97-fl" lbs/cu.tt. 

30 PERCENT COJ.[P.ACTION ..;. ACTUAL DENSITY ..; CONTROL (DENSITY) 9/.o Nul<~ ~ ·'7/.D 
... 

I •• OTE: TO CONVERT CRAMS TO POUNDS DIVIDE BY 453.6 
0 

TESTED BY: L.,.., .V~F' ~ '~-.Ill ~.-£~ COMPUTED BY: ~a ~ CHECKED BY: 

/ ·~7/1/ RJtVISEJJ FEB. Ot 
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TRANsMITTAL OF SHOP DAAWING$, EQUIPMENT DATA. MATERIAL SAMPLES, OR DATE TRANSMITTAL NO. 

MANUFACTURER'S C£RTif:ICAlES OF COMPl-IANCE 08107/2003 02377·13 

(Rud lnstrLJClicn$ on the r_..e side prior to initiating this form) 

SECTION I - REQUE'T FOR APPROVAL OF THE fOLLOWING ITEI'e1S (Thlt section will be !Oitiated bf the contractor) 

TO: Cannon AFB Resident Office FROM: FOilter YVhe8er Environmental C CONTRACT NO. CH!CKONE: 

US Amrt Corpe of Engln ... 
(X] THIS IS A. NEW TRANSMITTAL 

201N.~rRd. 
8605llptown BNd, NE Suite 220 DACW-45-94-0~ 0036 0 THIS IS A. RESUBMITT AL OF 

Canna'l AFB, NM 80_103 ~ue, NJI.t 81110 l'RANSNIT1' AL -
SPECIFICATION SEC. NO. (COIMr only one sectlcn witt! each PROJECT TITLE ANO LOCATION CHECK ONE: THIS TRANSMITTAL IS 

IJSI!Sit!ittal) f!l3n SWMU 101 • Sewag!I~OOIIS Cannon AFB FOR .[jF10 U GOV'T. APPROVAL 

'r.r De&C~IPl'ION OF rrE..,~ITTEJ) MI=G C)R C:ONTR. NO. CONTRACT fft;FeteiCE ~TOR 
VMIATJON ~OR 

(T~ - modllllllrnbllr/11t.) 
CAT., CtJAVt! OF I)C)CtAiaiT (SH CE 

bRAWINQOA COPIES UUCODE l1ll\'uc:1IOn IJSI! 

BROCiHUIIIE NO. ,=r:No .. DftAVMG No.6} CODI! 

{SI• inslrUClion JIO. 8} StfdlNO· 

•• b. c. d. '· f. g. ... I. 

14 2nd Set Assessment Test 1st & 2nd lift TEST REPORTS 3 3.1 A A 

-

/_ 

REMARKS ,_ ...... ~,:::":·- .... ---
Retnei!lng ASTM D-422lest for 1st 11ft 9-12 

In dlllll and are alld 111 th• striCt CGntormance ,.h the 

2nd llttASTM Q...A22Teat 13-18 
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SUBMm AL REVIEW VERIFICATION SHEET 

Date: Aug 7, 2003 Su'oml\tal No.: {)2377-'\3 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons Closute, Cannon AFB, NM 
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Remlwed1Certi1ied ~: 

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 
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required. 
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PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
.£ 
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GRAIN SIZE- mm 

%COBBLES %GRAVEL I %SAND %SILT %CLAY 

0.0 0.0 I 47.9 14.5 37.6 

SIEVE PERCENT SPEC.* PASS? Soil Description 
SIZE FINER PERCENT (X=NO) BROWN SANDY LEAN CLAY 

#4 100.0 
#10 100.0 
#40 95.4 
#80 83.2 Atterberg Limits 

#200 52.1 PL= 29 LL= 43 PI= 14 

Coefficients 
o85= o.t93 o60= o.o947 o50= o.0696. 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= CL AASHTO= 

Remarks 
· SAMPLED FROM IN PLACE MATERIAL 

* (no specification provided} 

Sample No.: 9 Source of Sample: Date: 6-17-03 
Location: BARROW FILL FROM BOSTICK PIT MELROSE,NM I 6-17-03 ElevJDepth: FIRST LIFT 

LYDICK 
Client: ARROW HEAD CONSTRUCTION 

Project: SWMU 101 LAGOONCLOSURE@WAS1EWA1ER 

ENGINEERS & SURVEYORS, INC. 
TREATMENT PLANT CANNON A.F.B. 

Project No: DACW45-94-0003 Figure 

/Lt 
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GRAJN SIZE DISTRIBUTION TEST DATA 

.r· ent: ARROW HEAD CONSTRUCTION 
~ject: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 

Project Number: DACW45-94-0003 

Sample Data 

Source: 
Sample No. : 9 
Elev. or Depth: FIRST LIFT Sample Length(in./cm.): 
Location: BARROW FILL FROM BOSTICK PIT MELROSE,NM 1 6-17-03 
Description: BROWN SANDY LEAN CLAY 
Date: 6-17-03 PL: 29 LL: 4.3 PI: 14 
USCS Classification: CL AASHTO Classification: 
Testing Remarks: SAMPLED FROM IN PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

95.4 
83.2 
52.1 

~aration sieve is #10 

Hydrometer Analysis Data 

Percent -flO based upon complete sample= 
Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare = 38.50 
Dry weight & tare = 37.27 
Tare = 21.36 
Hygroscopic moisture= 7.7 % 

calculated biased weight= 46.41 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of so~ids= 2.70 
Specific gravity correction factor= 0.989 
Hydrometer type: 152H 

100.0 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K 
time, min deg c reading readin~ 

2.00 20.5 14.0 19.1 0. 0134. 
5.00 20.5 14.0 19.1 0. 0134 

15.00 20.5 13.0 18.1 0.0134 
30.00 20.5 13.0 18.1 0.0134 

~ 60.00 20.5 13.0 18.1 0.0134 
250.00 20.5 12.0 17.1 0.0134 

1440.00 20.5 12.0 17.1 0.0134 

Rm 

14.0 
14.0 
13.0 
13.0 
13.0 
12.0 
12.0 

Eff. Diameter 
depth mm 
14.0 0.0353 
14.0 0.0224 
14.2 0.0130 
14.2 0.0092 
14.2 0.0065 
14.3 0.0032 
14.3 0. 0013 

Percent 
finer 

40.6 
40.6 
38.5 
38.5 
38.5 
36.4 
36.4 

Lit .. 



Fractional Components 

';ravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 
% SILT= 14.5 %CLAY= 37.6 

oas= 0.19 DGo= o.o9 oso= o.o7 

%SAND- 47.9 

0 

0 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
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GRAIN SIZE- mm 
%COBBLES I %GRAVEL I %SAND %SILT %CLAY I 

0.0 I 0.0 I 48.1 14.0 37.9 I 

SIEVE PERCENT SPEC.* PASS? Soil Description 
SIZE FINER PERCENT (X=NO) BROWN SANDY LEAN CLAY 

.r #4 100.0 
#10 100.0 
#40 96.3 
#80 81.2 Atterbern Limits 

#200 51.9 PL= 27 LL= 39 PI= 12 

Coefficients 
o85= o.2o9 o60= o.o97o o50= o.0697 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= CL AASHTO= 

Remarks ' 

SAMPLED FROM IN-PLACE MA1ERIAL 

* (~ spocification provided) 

Sample No.: 10 Source of Sample: Date: 6-17-03 
Location: BARROW FILL FROM BOSTWICK PIT MELROSE,NM 2 6-17-03 Elev JDepth: FIRST LIFT 

LYDICK 
Client: ARROW HEAD CONSTRUCTION 

Project: SWMU 101 LAGOON CLOSURE@ WASTE WATER 

ENGINEERS & SURVEYORS, INC. 
TREATMENT PLANT CANNON A.F.B. 

Project No: DACW45-94-0003 Figure 

•. , .. I 



GRAIN SIZE. DISTRIBUTION TEST DATA 

~lient: ARROW HEAD CONSTRUCTION ~ 
J?roject: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 

Project Number: DACW45-94-0003 

Sample Data 

Source: 
Sample No.: 10 
Elev. or Depth: FIRST LIFT 
Location: BARROW FILL FROM BOSTWICK 
Description: BROWN SANDY LEAN CLAY 

Sample Length(in./cm.): 
PIT MELROSE,NM 2 6-17-03 

·nate: 6-17-03 PL: 27 LL: 39 PI: 12 

USCS Classification·: CL 
Testing Remarks: SAMPLED 

AASHTO Classification: 
FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 . 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

96.3 
81.2 
51.9 

Hydrometer Analysis Data 

3eparation sieve is #10 
Percent -110 based upon complete sample= 100.0 
Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare= 37.83 
Dry weight & tare = 37.01 
Tare = 25.00 
Hygroscopic moisture= 6.8 % 

Calculated biased weight= 46.80 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.73 
Specific gravity correction factor= 0.983 
Hydrometer type: 152H 

Effective depth L== 16.294964 - 0.164 x Rm 

Elapsed· Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.5 14.0 19.1 O.Oi32 
5.00 20.5 13.0 18.1 0.0132 

15.00 20.5 13.0 18.1 0.0132 
30.00 . 20.5 13.0 18.1 0.0132 
60.00 20.5 13.0 18.1 0.0132 

250.00 20.5 13.0 18.1 0.0132 
1440.00 20.5 13.0 18.1 0.0132 

Rm 

14.0 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 

Eff. Diameter 
depth mm 
14.0 0.0350 
14.2 .0.0223 
14.2 0.0129 
14.2 0.0091 
14.2 0.0064 
14.2 0.0032 
14.2 0.0013 

0 

Percent 
finer 

40.0 
37.9 
37.9 
37.9 
37.9 u 
37.9 
37.9 



.r·· ~el/Sand based on #4 
~d/Fines based on #200 

Fractional Components 

% COBBLES = % GRAVEL= % SAND = 48.1 
%SILT= 14.0 %CLAY= 37.9 

Des= 0.21 D6o= 0.10 Dso= o.o7 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
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GRAIN SIZE- mm 
'!.COBBLES I '!.GRAVEL I '1. SAND %SILT %CLAY I 

0.0 I 0.0 I 44.4 19.5 36.1 

SIEVE _ PERCENT SPEC: PASS? Soil Descri(!tion 
SIZE FINER PERCENT (X=NO) BROWN SANDY LEAN CLAY 

##4 100.0 
##10 100.0 
##40 94.3 
##80 84.9 Atterberg Limits 

##200 55.6 PL= 24 LL= 39 PI= 15 

Coefficients 
o85= 0.181 o60= o.o851 o50= o.0629 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= CL AASHTO= 

Remarks 

SAMPLED FROM IN-PLACE MATERIAL 

* (no specification provided) 

Sample No.: 11 Source of Sample: Date: 6-24-03 

Location: BARROW FILL FROM BOSTWICK PIT MELROSE,NM 1 6-24-03 ElevJDepth: FIRSTLIFf 

LYDICK 
Client: ARROW HEAD CONS1RUCTION 

Project: SWMU 101 LAGOON CLOSURE@ WASTE WATER 

0 
ENGINEERS & SURVEYORS, INC. 

TREATMENT PLANT CANNON A.F.B. 

Project No: DACW 45-94-0003 Figure 

tt-l 



GRAIN SIZE DISTRIBUTION TEST DATA 

~"''ent: ARROW HEAD CONSTRUCTION 
~ject: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 

Project N~r: DACW45-94-0003 

Sample Data 

Source: 
Sample No.: 11 
Elev. or Depth: FIRST LIFT 
Location: BARROW FILL FROM BOSTWICK 
Description: BROWN SANDY LEAN CLAY 

Sample Length(in./cm.): 
PIT MELROSE,NM 1 6-24-03 

Date: 6-24-03 PL: 24 LL: 39 PI: 15 
USCS Classification: CL 
Testing Remarks: SAMPLED 

AASHTO Classification: 
FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

94.3 
84.9 
55.6 

Hydrometer Analysis Data 

~aration sieve is #10 
Percent -flO based upon complete sample= 
Weight of hydrometer sample: 50.0 
Hygroscopic.moisture correction: 

Moist weight & tare = 38.48 
Dry weight & tare = 37.89 
Tare = 25.25 
Hygroscopic moisture= 4.7 % 

calculated biased weight= 4 7 . .77 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.73 
Specific gravity correct1on factor= 0.983 
Hydrometer type: 152H 

100.0 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.0 14.0 19.0 0.0133 
5.00 20.0 14.0 19.0 0.0133 

15.00 20.0 13.0 18.0 0.0133 
30.00 20.0 13.0 18.0 0.0133 

~ 60.00 20.0 13.0 18.0 0.0133 
250.00 20.0 12.0 17.0 0.0133 
440.00 20.0 12.0 17.0 0.0133 

Rm 

14.0 
14.;0 
13.0 
13.0 
13.0 
12.0 
12.0 

Eff. Diameter 
depth mm 
14.0 0.0353 
14.0 0.0223 
14.2 0.0129 
14.2 0.0092 
14.2 0.0065 
14.3 0.0032 
14.3 0.0013 

Percent 
finer 

39.0 
39.0 
37.0 
37.0 
37.0 
34.9 
34.9 



Fractional Components 

~ravel/Sand based on #4 
dand/Fines based on #200 
% COBBLES = % GRAVEL = 
% SILT = 19.5 % CLAY = 36.1 

oas= o.1a o60= o.o9 o50= o.o6 

% SAND = 44.4 

0 

-, 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
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GRAIN SIZE- mm 

I %COBBLES %GRAVEL I %SAND I %SILT J %CLAY 

I 0.0 0.0 I 41.8 I 18.9 I 39.3 

SIEVE PERCENT SPEC.* PASS? Soil Description 
SIZE FINER PERCENT {X=NO) BROWNSANDYLEANCLAY 

##4 100.0 
##10 100.0 
#40 95.3. 
#80 82.1 Atterberg Limits 

#200 58.2 PL= 24 LL= 3.9 PI= 15 

Coefficients 
o85= o.2o8 o60- o.o7% o50= o.o565 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= CL AASHTO= 

Remarks 
SAMPLED FROM IN-PLACE MATERIAL 

• (no specification provided) 

Sample No.: 12 Source of Sample: Date: 6-24-03 
Location: BARROW Fll.L FROM BOSTWICK PIT MELROSE,NM 2 6-24-03 Elev JDepth: FIRSTLIFf 

LYDICK 
Client: ARROW HEAD CONS1RUCTION 

Project: SWMU 101 LAGOONCLOSURE@WASTEWATER 

ENGINEERS & SURVEYORS, INC. 
1REATMENT PLANT CANNON A.F.B. 

Project No: DACW45-94-0003 Figure 



~N SIZE DISTRIBUTION TEST DATA 

~lient: ARROW HEAD CONSTRUCTION <::> 
~roject: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 
Project Number: DACW45-94-0003 

Sample Data 

Source: 
Sample No.: 12 
Elev. or Depth: FIRST LIFT 
Location: BARROW FILL FROM BOSTWICK 
Description: BROWN SANDY LEAN CLAY 

Sample Length(in./cm.): 
PIT .MELROSE,NM 2 6-24-03 

Date: 6-24-03 PL: 24 LL: 39 PI: 15 
USCS Classification: CL .AASHTO Classification: 
Testing Remarks: SAMPLED FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, nun 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

95.3 
82.1 
58.2 

Hydrometer Analysis Data 

·eparation sieve is #10 
Percent -110 .based upon complete sample= 100.0 
Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare= 37.27 
Dry weight & tare = 36.41 
Tare = 20.30 
Hygroscopic moisture= 5.3 % 

Calculated biased weight= 47.47 
Automatic temperature correction 

Composite correction at 20 ·deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.73 
Specific gravity correction factor= 0.983 
Hydrometer type: 152H 

/Effective depth L= 16.294964 - 0.164 .x Rrn 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.0 15.0 20.0 0.0133 
5.00 20.0 15.0 20.0 0.0133 

15.00 20.0 14.0 19.0 0.0133 
30.00 20.0 14.0 19.0 0.0133 
60.00 20.0 14.0 19.0 0.0133 

250.00 20.0 14.0 19.0 0.0133 
1440.00 20.0 13.0 18.0 0.0133 

Rrn 

15.0 
15.0 
14.0 
14.0 
14.0 
14.0 
13.0 

E.ff. Diameter 
depth nun 
13.8 0.0350 
13.8 0.0222 
14.0 0.0129 
14.0 0.0091 
14.0 0.0064 
14.0 0.0032 
14.2 0.0013 

Percent 
finer 

41.3 
41.3 
39.3 
39.3 
39.3 

0 39.3 
37.2 



~ . 
Fractional Components 

Gravel/Sand based on #4 

Sand/Fines based on #200 

% COBBLES = % GRAVEL = 

% SILT = 18.9 % CLAY = 39.3 

oas= 0.21 o60= o.o8 oso= o.o6 

( 

%SAND = 41.8 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
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GRAIN SIZE- mm 
I %COBBLES %GRAVEL t %SAND %SILT %CLAY 

I 0.0 0.0 45.9 13.8 40.3 

SIEVE PERCENT SPEC.* PASS? Soil Description 
SIZE FINER PERCENT (X=NO) BROWNSANDYLEANCLAY 

#4 100.0 
#10 100.0 
#40 95.1 
#80 85.3 Atterbem limits 

#200 54.1 PL= 22 LL- 35 PI= 13 

Coefficients 
o85= o.178 o60= o.o895 o50= o.0643 
D3o= D1s= D1o= 
cu= Cc= 

Classification 
USCS= CL AASHTO= 

Remarks 
SAMPLED FROM IN-PLACE MA1ERIAL 

• (no specification provided) 

Sample No.: 13 Source of Sample: Date: 6-25-03 

l) Location: BARROW Fll.L FROM BOSTWICK PIT MELROSE,NM 6-25-03 ElevJDepth: SECOND -Client: 
LYDICK 

ARROW HEAD CONS1RUCTION 

Project: SWMU 101 LAGOON CLOSURE@ WASTE WATER 

ENGINEERS & SURVEYORS, INC. 
1REATMENT PLANT CANNON AF.B. 

Project No: DACW45-94-0003 Figure 
-



.. GRAIN SIZE DISTRIBUTION TEST DATA 

~-Jent: ARROW HEAD CONSTRUCTION 
~ject: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 

Project Number: DACW45-94-0003 

Source: 
·Sample No.: 13 

Sample Data 

Elev. or Depth: SECOND LIFT 
Location: BARROW FILL FROM BOSTWICK 
Description: BROWN SANDY LEAN CLAY 

Sample Length(in./cm.): 
PIT MELROSE,NM 6-25-03 

Date: 6-25-03 PL: 22 LL: 35 PI.: 13 
USCS Classification: CL 
Testing Remarks: SAMPLED 

AASHTO Classification: 
FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

95.1 
85.3 
54.1 

~paration sieve is #10 

Hydrometer Analysis Data 

Percent -110 based upon complete 
Weight of hydrometer sample: 50 
Hygroscopic moisture correction: 

Moist weight & tare = 38.25 
Dry weight & tare = 37.03 
Tare = 21.22 
Hygroscopic moisture= 1.7% 

calculated biased weight= 46.42 
Automatic temperature correction 

Composite correction at 20 deg 

Meniscus correction only= 0 
Specific gravity of solids= 2~73 

sample= 100.0 

c = 5.0 

Specific gravity correction factor= 0.983 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.3 15.0 20.0 0.0133 
5.00 20.3 15.0 20.0 0.0133 

15.00 20.3 15.0 20.0 0.0133 
30.00 20.3 14.p 19.0 0.0133 

r 60.00 20.3 14.0 19.0 0.0133 
~ 250.00 20.3 14.0 19.0 0.0133 

1440.00 20.3 13.0 18.0 0.0133 

Rm 

15.0 
15 .. 0 
15.0 
14.0 
14.0 
14.0 
13.0 

Eff. Diameter 
depth mm 
13.8 0.0349 
13.8 0.0221 
13.8 0.0128 
14.0 0.0091 
14.0 0.0064 
14.0 0.0031 
14.2 0.0013 

Percent 
finer 

42.4 
42.4 
42.4 
40.3 
40.3 
40.3 
38.2 



Fractional Components 

~ravel/Sand based on #4 
·sand/Fines based on #200 

% COBBLES = % GRAVEL -
% SILT= 13.8 % CLAY= 40.3 

oas= 0.18 DGo= o.o9 oso= o.o6 

% SAND= 45.9 

0 

1"_..,. 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422~98 
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GRAIN SIZE- mm 
%COBBLES %GRAVEL I %SAND %SILT I %CLAY I 

0.0 0.0 I 43.8 15.4 I 40.8 

SIEVE PERCENT SPEC.* PASS? Soil Description 
SIZE FINER PERCENT (X=NO) BROWN SANDY LEAN CLA. Y 

#4 100.0 
#10 100.0 
#40 96.2 
#80 83.2 Atterbem Limits 

#200 56.2 PL= 23 "LL= 38 PI= 15 

Coefficients 
o85= 0.194 o60= o.o856 o50= o.o573 . 
D3o= o1s= D1o= 
Cu= Cc= 

Classification 
USCS= "CL" AASHTO= 

Remarks 
SAMPLED FROM IN-PLACE MATERIAL 

* (no specification .provided) 

Sample No.: 14 Source of Sample: Date: 6-30-03 

Location: BARROW FILL FROM BOS1WICK PIT MELROSE,NM 1 630-03 Elev JOepth: SECOND 

LYDICK 
Client: ARROW HEAD CONSlRUCTION 

Project: SWMU 101 LAGOON CLOSURE@ WAS1E WA1ER 

ENGINEERS & SURVEYORS, INC. 
lREA TMENT PLANT CANNON A.F.B. 

Project No: DACW45-94-0003 Figure 

l~-\ 



GRAIN SIZE DISTRIBUTION TEST.DATA 

~lient: ARROW HEAD CONSTRUCTION . 0 
.c'roject: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. . 
Project Number: DACW45-94-0003 

Sample Data 

Source: 
Sample No.: 14 
Elev. or Depth: SECOND LIFT Sample Length(in./cm.): 
Location: BARROW FILL FROM BOSTWICK PIT MELROSE,NM 1 630-03 
Description: BROWN SANDY LEAN CLAY 
Date: 6-30-03 PL: 23 LL: 38 PI: 15 
USCS Classification: "CL" AASHTO Classification: 
Testing Remarks: SAMPLED FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

96.2 
83.2 
56.2 

Hydrometer Analysis Data 

:eparation sieve is #10 
Percent -#10 based upon complete sample= 100.0 
Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare = 39.23 
Dry weight & tare = 38.15 
Tare = 22.30 
Hygroscopic moisture= ·6.8 % 

Calculated biased weight= 46.81 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.73 
Specific gravity correction factor= 0.983 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed . Temp, Actual Corrected K 
time, min deg

1 
C reading reading 

2.00 20.6 16.0 21.1 0.0132 
5.00 20.6 16.0 21.1 0.0132. 

15.00 20.6 15.5 20.6 0.0132 
30.00 20.6 15.0 20.1 0.0132 
60.00 20.6 14.5 19.6 0.0132 

250.00 20.6 14.2 19.3 0.0132 
1440.00 20.6 13.0 18.1 0.0132 

Rm 

16.0 
16.0 
15.5 
15.0 
14.5 
14.2 
13.0 

Eff. Diameter 
depth mm 
13.7 0.0346 
13.7 0.0219 
13.8 0.0127 
13.8 0.0090 
13.9 . 0.0064 
14.0 0.0031 
14.2 0.0013 

u 

Percent 
finer 

44.3 
44.3 
43.2 
42.2 
41.1 

(.) 40.6 
38.0 

L U --t--



~vel/Sand based on #4 
Sand/Fines based on #200. 

Fractional Components 

% COBBLES = % GRAVEL = . % SAND = 43.8 
% SILT = 15.4 % CLAY = 40.8 

Des= 0.19 o60= o.o9 o50= o.o6 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
.£ 

j, .£ .E 
.E .E .s ~ .s 0 

~ (l 0 i 8 ~ ~ 
"' ... ... :i s $1 it ;; - -100 -..... 

~~ "' 90 
~ 

0 

80 
~l 

\ 
70 

.. l\ . 
0:: : 
w 60 : z 
u. . 
1-

., 

z 50 
UJ 

""~ 0 "(), 

0:: . "' UJ 40 
0.. . ~ 

30 . 
20 .. 

10 
: . 

0 0 
500 100 10 1 0.1 O.Q1 0.001 

GRAIN SIZE- mm 

I %COBBLES I %GRAVEL %SAND %SILT I %CLAY I 
I 0.0 I 0.0 I 49.1 11.0 I 39.9 I 

SIEVE PERCENT SPEC.* PASS? Soil Descril!!!on 
SIZE FINER PERCENT (X=NO) SAMPLED FROM IN-PLACE MA'IERIAL 

#4 100.0 
#10 100~0 
#40 94.3 
#80 82.1 Atterbern Limits 

#200 50.9 PL= 24 LL= 37 PI= 13 

Coefficients 
o85= o.2oo o60= o.o999 o50= o.o121 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= "CL" AASHTO= 

Remarks 
SAMPLED FROM INPLACE MA'IERIAL 

* (no specification provided) 

Sample No.: · 15 Source of Sample: Date: 6-30-03 
Location: BARROW Fll.L FROM BOS1WICK PIT MELROSE,NM 2 6-30-03 ElevJDepth: SECOND 

LYDICK 
Client: ARROW HEAD CONS1RUCTION 

Project: SWMU 101 LAGOON CLOSURE@ WASTE WATER 

ENGINEERS & SURVEYORS, INC. 
TREATMENT PLANT CANNON A.F.B. 

Proiect No: DACW45-94-0003 Figure 



GRAIN SIZE DISTRIBUTION TEST DATA 

~" ".ent: ARROW HEAD CONSTRUCTION 
~ject: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 

Project Number: DACW45-94-0003 

Sample Data 

Source: 
Sample No.: 15 
Elev. or Depth: SECOND LIFT Sample Length(in./c:m.): 
Location: BARROW FILL FROM BOSTWICK PIT MELROSE,NM 2 6-30-03 
Description: SAMPLED FROM IN-PLACE MATERIAL 
Date: 6-30-03 PL: 24 LL: 37 PI: 13 
USCS Classification: "CL" AASHTO Classification: 
Testing Remarks: SAMPLED FROM INPLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, nm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0. 
100.0 

94.3 
82.1 
50.9 

iLaration sieve is #10 

Hydrometer Analysis Data 

Percent -flO based upon complete sample= 
Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

100.0 

Moist weight & ta~e = 3~.51 
Dry weight & tare = 38.50 
Tare = 22.34 
Hygroscopic moisture= 6.2 % 

Calculated biased weight= 47.06 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.73 
Specific gravity correction factor= 0.983 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 X Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 21.3 16.0 21.2 0.0131 
5.00 21.3 15.4 20.7 0.0131 

15.00 21.3 15.0 20.2 0.0131 
30~00 21.3 14.0 19.2 0.0131 

~ 60.00 21.3 14.0 19.2 0.0131 
: 250.00 21.3 13.5 18.7 0.0131 

1440.00 21.3 13.0 18.2 0.0131 

Rm 

16.0 
15.4 
15.0 
14.0 
14.0 
13.5 
13.0 

Eff. Diameter 
depth mm 
13.7 0.0343 
13.8 0.0218 
13.8 0.0126 
14.0 0.0090 
14.0 0.0063 
14.1 0.0031 
14.2 0.0013 

Percent 
finer 

44.4 
43.2 
42.3 
40.2 
40.2 
39.2 
38.1 



'··. 

Fractional Components 

'ravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 
% SILT= 11.0 % CLAY= 39.9 

oas= 0.20 DGo= 0.10 Dso= o.o7 

% SAND= 49.1 

0 

0 

0 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
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GRAIN SIZE- mm 

%COBBLES I %GRAVEL I %SAND %SILT I %CLAY 
I 0.0 I 0.0 I 47.4 11.2 I 41.4 

SIEVE PERCENT SPEC.* PASS? · Soil Descril!tion 
SIZE FINER PERCENT (X=NO) SAMPLED FROM IN-PLACE MATERIAL 

#4 100.0 
#10 100.0 
#40 96.3 
#80 84.7 Atterbern Limits #200 52;6 PL= 21 LL= 36 PI= 15 

CoeffiCients 
o85= o.182 o60= o.0947 o50= o.0663 
D3o= D1s= D1o= . 
Cu= Cc= 

Classification 
USCS= "CL" AASHTO= 

Remarks 
SAMPLED FROM IN-PLACE MATERIAL 

• (no specification provided) 

Sample No.: 16 Source of Sample: Date: 6-30-03 
Location: BARROW FILL FROM BOSTWICK PIT MELROSE,NM 3 6-30-03 ElevJDepth: SECOND 

LYDICK Client: ARROW HEAD CONSTRUCTION 
Project: SWMU 101 LAGOON CLOSURE@ WASTE WATER 

ENGINEERS & SURVEYORS, INC. TREATMENT PLANf CANNON AF.B. 

Project No: DACW45-94-0003 Figure 



GRAIN SIZE DISTRIBUTION TEST DATA 

~lient: ARROW HEAD CONSTRUCTION ~ 
Project: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 
Project Number: DACW45-94-0003 

Sample Data 

Source: 
Sample No.: 16 
Elev. or Depth: SECOND LIFT Sample Length(in./cm.): 
Location: BARROW FILL-FROM BOSTWICK PIT MELROSE,NM 3 6-30-03 
Description: SAMPLED FROM IN-PLACE MATERIAL 
Date: 6-30-03 . PL: 21 LL: 36 PI: 15 
USCS Classification: "CL" AASHTO Classification: 
Testing Remarks: SAMPLED FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

96.3 
84.7 
52.6 

Hydrometer Analysis Data 

Jeparation sieve is #10 
Percent -110 based upon complete sample= 100.0 
Weight of hydrometer sample: 50."0 
Hygroscopic moisture correction: 

Moist weight & tare= 39.63 
Dry weight & tare = 38.21 
Tare = 21.53 
Hygroscopic moisture= 8.5 % 

calculated biased weight= 46.08 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.73 
Specific gravity correction factor= 0.983 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.9 16.5 21.7 0.0132 
5.00 20.9 16.0 21.2 0.0132 

15.00 20.9 15.0 20.2 0.0132 
30.00 20.9 15.0 20.2 0.0132 
60.00 20.9 14.5 19.7 0.0132 

250.00 20". 9 14.0 19.2 0.0132 
1440.00 20.9 13.5 18.7 0.0132 

Rm 

16.5 
16.0 
15.0 
15.0 
14.,5 
14.0 
13.5 

Eff. Diameter 
depth mm 
13.6 0.0344 
13.7 0.0218 
13.8 0.0127 
13.8 0.0089 
13.9 0.0063 
14.0 0.0031 
14.1 0.0013 

Percent 
finer 

46.2 
45.1 
43.0 
43.0 
41.9 v 40.9 
39.8 



~vel/Sand based on #4 
Sand/Fines based on #200 

Fractional Components 

% COBBLES = % GRAVEL = %SAND = 47.4 
% SILT= 11.2 % CLAY= 41.4 

oas= o.1a o60= o.o9 oso= o.o7 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
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GRAIN SIZE- mm 

I %COBBLES %GRAVEL I %SAND %SILT %CLAY I 
0.0 0.0 I 46.2 13.7 40.1 I 

SIEVE PERCENT SPEC.* PASS? Soil Description 
SIZE FINER PERCENT (X=NO) SAMPLED FROM IN-PLACE MATERIAL 

##4 100.0 
#10 100.0 
#40 96.7 
##80 86.1 Atterbem Limits 

#200 53.8 PL= 20 LL= 35 PI= 15 

CoeffiCients 
o8s= o.173 o50= o.o909 o50= o.0631 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= "CL" AASHTO= 

Remarks 
SAMPLED FROM IN-PLACE SAMPLE 

* (no specification provided) 

( 

Sample No.: 17 Source of Sample: Date: 6-30.03 u Location: BARROW Fill.. FROM BOS1WICK PIT MELROSE,NM 4 6-30.03 ElevJDepth: SECOND 

LYDICK 
Client: ARROW HEAD CONS1RUCTION 

Project: SWMU 101 LAGOON CLOSURE@ WASTE WATER 

ENGINEERS & SURVEYORS, INC. 
TREATMENT PLANf CANNON A.F.B. 

Project No: DACW45-94-0003 Figure 



GRAIN SIZE DISTRIBUTION TEST DATA 

..:-,,_ent; ARROW HEAD CONSTRUCTION 
~oject: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A. F .B. 

Project Number: DACW45-94-0003 

Sample Data 

Source: 
Sample No.: 17 
Elev. or Depth: SECOND LIFT Sample Length(in./cm.): 
Location: BARROW FILL FROM BOSTWICK PIT MELROSE,NM 4 6-30-03 
Description: SAMPLED FROM IN-PLACE MATERIAL 
Date: 6-30-03 PL: 20 LL: 35 PI: 15 
USCS Classification: "CL" AASHTO Classification: 
Testing Remarks: SAMPLED FROM IN-PLACE SAMPLE 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, :mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

96.7 
86.1 
53.8 

~aration sieve is #10 

Hydrometer Analysis Data 

Percent -110 based upon complete sample= 
Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare= 38.69 
Dry weight & tare = 37.59 
Tare = 21.66 
Hygroscopic moisture= 6.9 % 

calculated biased weight= 46.77 
Automatic temperature correction 

Composite correction at 20 deg c·= 5.0 

Meniscus correction only= 0 
Specific gravity of solids= 2.73 
Specific gravity correction factor= 0.983 
Hydrometer type: 152H 

100.0 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 21.4 16.0 21.3 0.0131 
5.00 21.4 15.0 20.3 0.0131 

15.00 21.4 15.0 20.3 0.0131 
30.00 21.4 14.0 19.3 0.0131 l..- 60.00 21.4 14.0 19.3 0.0131 

' .· 250.00 21.4 13.5 18.8 0.0131 
1440.00 21.4 13.0 18.3 0.0131 

Rm 

16.0 
15.0 
15.0 
14.0 
14.0 
13.5 
13.0 

Eff. Diameter 
depth mm 
13.7 0.0342 
13.8 0.0218 
13.8 0.0126 
14.0 0.0089 
14.0 0.0063 
14.1 0.0031 
14.2 0.0013 

Percent 
finer 

44.7 
42.6 
42.6 
40.5 
40.5 
39.4 
38.4 



Fractional Components· 

~ravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 
%SILT= 13.7 %CLAY= 40.1 

oas= 0.11 DGo= o.o9 o50= o.o6 

%SAND= 46.2· 

0 

0 

() 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 
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GRAIN SIZE- mm 
I %COBBLES I %GRAVEL I %SAND I %SILT J %CLAY. I 
I 0.0 0.0 I 44.7 I 15.8 I 39.5 I 

SIEVE PERCENT SPEC.* PASS? Soil Descriotion 
SIZE FINER PERCENT (X=NO) SAMPLED FROM IN-PLACE MA1ERIAL 

#4 100.0 
#10 100.0 
#40 96.3 
#80 84.2 Atterberg Limits 

#200 55.3 Pl= 21 ll= 37 PI= 16 

Coefficients 
o85= o.186 o60= o.o878 o50= o.o589 
DJo= D1s= D1o= 
Cu= Cc= 

Classification 
USCS= "CL" AASHTO= 

Remarks 
SAMPLED FROM IN PLACE MA1ERIAL 

* (no specification provided) 

Sample No.: 18 Source of Sample: Date: 7-1-03 

!~ location: BARROW FilL FROM BOSTWICK PIT MELROSE,NM 7-1-03 ElevJDepth: SECOND 

LYDICK 
Client: ARROW HEAD CONSlRUCTION 
Project: SWMU 101 LAGOON CLOSURE@ WAS1E WA1ER 

ENGINEERS & SURVEYORS, INC. 
TREATMENT PLANT CANNON A.F.B. 

Project No: DACW45-94-0003 Figure 



~N SIZE DISTRIBUTION TEST DATA 

Client: ARROW HEAD CONSTRUCTION <::> 
reject: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A. F .B. 

Project Number: DACW45-94-0003 

Sample Data 

Source: 
Sample No.: 18 
Elev. or Depth: SECOND LIFT Sample Length(inufcm.): 
Location: BARROW FILL FROM BOSTWICK PIT MELROSE,NM 7-1-03 
Description: SAMPLED FROM IN-PLACE MATERIAL 
Date: 7-1-03 PL: 21 LL: 37 PI: 16 
USCS Classification: "CL" AASHTO Classification: 
Testing Remarks: SAMPLED FROM IN PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, nm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

96.3 
84.2 
55.3 

Hydrometer Analysis Data 

·eparation sieve is #10 
.t'ercent -110 based upon complete sample= 100.0 
Weight of hydrometer sample: 50.0 
Hygroscopic moisture correction: 

Moist weight & tare =·38.95 
Dry weight & tare = 37.23 
Tare = 20.15 
Hygroscopic moisture= 10.1 % 

Calculated biased weight= 45.43 
Automatic temperature correction 

Composite correction at 20 deg c = 5.0 

Meniscus correcti·on only= 0 
Specific gravity of solids= 2.73 
Specific gravity correction factor= 0.983 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

Elapsed Temp, Actual Corrected K 
time., min deg C reading reading 

2.00 20.4 16.0 21.0 0.0133 
5.00 20.4 16.0 21.0 0.0133 

15.00 20.4 14.0 19.0 0.0133 
30.00 20.4 14.0 19.0 0.0133 
60.00 20.4 13.5 18.5 0.0133 

250.00 20.4 13.0 18.0 0.0133 
1440.00 20.4 13.0 18.0 0.0133 

Rm 

16.0 
16.0 
14.0 
14.0 
13.5 
13.0 
13.0 

Eff. Diameter 
depth mm 
13.7 0.0347 
13.7 0.0219 
14.0 0. 012'8 
14.0 0.0091 
14.1 0.0064 
14.2 0.0032 
14.2 0.0013 

0 

Percent 
finer 

45.5 
45.5 
41.2 
41.2 
40.1 

~ 39.0 
39.0 



Fractional Components 
~"',·vel/Sand based on #4 
~d/Fines based on #200 

% COBBLES = . % GRAVEL = 
% SILT = 15.8 % CLAY = 39.5 

o~s= 0.19 o6o= o.o9 oso= o.o6 

%SAND- 44.7 
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TRANSMmAL OF SHOP DRAW1NGS, EQUtPMENT DATA, MATE~IAL SAMPLES, ()R DATE TRANSMITTAL NO. 

MANUFACTURER'S CERnFICA.TES OF COMPUANCE 0810712C03 02377-14 I 

(Rail lnslruttlons on ttie I'Mr'Se elcle prior 1o lnilllllllg this form) 

. ' 

/'-< .• ~. 

$ECTION I· REQUEST P:OR APPROV.AL OF THE FOLLOWING tTEMS. (Th1saeetlonwtllbelnltlated~tneca1tracfor) 

TO: Cannon AFB Resident Office FROM: Fosler Wheeler Erwtt'OMlenl .. C CONTAACT NO. CHECK ONE: . . I 

' US Army Corps of Engmeers OACW45-94-D-0003 0035 
~THIS IS A New. TRANSMmAL 

~1 N. ~erlrneter Rd. 
e60S UptrMn Blvd. NE Suite 220 THIS IS A R~~i.JBMtrr.AL OF 

1 

CanQQ!lAFB NM 88103 
Ablquerque,NM 87110 

TRANSMnTAL I 

SPECIFICATION SEC. NO. (Cover onty one section wttn eac~ PROJECT TITLE AND LOCATION CHELf~] IS TlWfSMI"rTALIS I 

traOSillitlal) 02'517 SWMU 101 • S~ ~cannon AFB 'OR FlO I ' GOI/i. ~~0\1/41. 

ITEII!I DftSCitiPTJON OF ITEM SUaMrnEI) M[G OR CONlR. NC), CQN'I'RAC'r ltEFlREt4CE FOIIt 'VARIATION FOR 

NO, (1)1:1eatze. model numbtr/eto.) C~UIM Of: 00CUMEI4T CONTIU.CTOR {See C! 

I) GOR COP'II!S DRAWINO 
usa COD£ lnsiructlon u~ 

Bft~~. 
lf'EC, No. IS) ~ 

(Sef lrittrudiGn 1\o. IS} P.NtANO. lt1E!1HO. 

II. b. c~ d. .. f. g. h. L 

10 Hydraulic Conductvy SBL-2nd lift 3 of 5 TEST REPORTS 3 3.4.3 A 13 

'· 

REMARKS 

1 cenlfy tMl thtlbcwt • mltled 1t1tme 111ft been nvllwecl 

5084'& for 2nclli!ltest 6,7,8 9&10 to be subc'llltled sepane/y. 
Ill detall•nd.,. and Ill thf ttrlct c:onfonnlnu •It! tM 

eonti'IGt ~~~ 1 IPIC~ftctt~M~t t~ctPt•• otllerwt• 

Sam~>~e I.Oeation M~ nol to \cal&- lllbled •• 1 ,2,!S fot 2nd In, ITid •t 6,1,8 -a a rlinl\lng tdaL 

' ~ 
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PERMEABILITr TEST REPORT 
TEST DATA: AMPLE DATA: ·• 

Specimen Height (em): 8.34 Sample Identification: BARROW MA'TERIAl 

Specimen Diameter (em): 7.29 FROM BOSTWICK PIT MELROSE,NM 

Dry Unit Weight <pcf): 101.5 Visual Description: BROWH SAHDY lEAH CLAY 

Moisture Before Test on: 17.1 CLASSIFIED AS CL AS PER USCS 2HD LIFT 

Moisture After 'Test. 00: 24.9 Remarks: AS'TM D 5084-018=96.1 5 

Run Number: 1 • 2 Ia PSI FOR B Co12: REAGEH'T 

Cell Pressure (ps l): 75.5 Maximum Dr~ Denslt.~ (pcf): 107.1 
Optlmum Molsture Content 00: 14.3 

Sat. Pressure Cpst): 72.3 ASTMCD698) 

Dlff. Head <ps l): 0.1 Percent C:~• 94.8Y.~ 
Permeameter ~pe: FLEXWALL 

Perm. (em/sec): 1.'37 )C 18"-6 Sample t~p • IN PLAC£-6 
. ~ 

"-::: -
TIME - t (sec) 
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10 15 20 25 30 
AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

Project: LAGOON CLOSURE SWMU 101 C.A.F.B. I'IM Project Ho.: DACAW-4503 
' 

Location: WASTE WATER TREATMENT PLANT CAFB F i l e No. : AH-4-03 

Date: 8-4-03 Lab No.: LE-24 

Tested by: BH 
PERMEABILITY TEST REPORT 

Checked by: LEL 

LYDICK ENGINEERS & SURVEYORS, INC. Test: FH- Falling head C 

t:-1 
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FALLING HEAD PERMEABILITY TEST RESULTS 

PROJECT NAME: LAGOON CLOSURE SWMU 101 C.A.F.B. NM 

PROJECT . LOCATION: WASTE WATER TREATMENT PLANT CAFB 

SAMPLE IDENTIFICATION: BARROW MATERIAL 

FROM BOSTWICK PIT MELROSE,NM 

DESCRIPTION: BROWN SANDY LEAN CLAY 

CLASSIFIED AS CL AS PER USCS 2ND LIFT 

MAx. DRY DENS.: 107.1 OPT. WATER CONTENT: 14.3 

FILE NO.: AH-4-03 

PROJECT NO.:.DACAW-4503 

LAB NO.: LE-24 

SAMPLE TYPE: IN PLACE-6 

DATE: 8-4-03 

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

INITIAL PARAMETERS: 

HEIGHT: 8.34 em 

DIAMETER: 7. 29 em 

WET WEIGHT: 664.0 g 

MOISTURE CONTENT: 17.1 % 

., .. URY DENSITY: 101.5 pef 

~ERCENT COMPACTION: 94.8 

CELL NO.: 1 

CELL PRESSURE: 

SATURATION PRESSURE: 

DIFFERENTIAL HEAD: 

·TOTAL FLOW VOLUME: 

LENGTH OF TEST: 

AVERAGE GRADIENT: 

"·'~ERATURE: 

SPECIMEN DATA 

FINAL PARAMETERS: 

HEIGHT: 8.33 em 

DIAMETER: 7. 30 em 

WET WEIGHT: 708.3 g 

MOISTURE CONTENT: 24.9 % 

PRY DENSITY: 101.5 pcf 

TEST PARAMETERS 

PANEL NO.: 1 

RUN. NO. 1 

75.5 psi 
72.3 psi 

0.1 psi 

PERMEABILITY DATA 

POSITIONS: 1 

RUN NO. 2 

RUN NO. 2 

PERMEABILITY, K, at 20 deg C: 

RUN NO. 1 

4.18E 00 ee 

6,000 sec 
11.9 

21.4 deg C 

1.37E-06 cmfsec 

===================== LYDICK ENGINEERS & SURVEYORS, INC. ===================== 
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Project Name: 
File No.: 
Project Location: 
Project No.: 
Sample Identification: 

Lab No.: 
Description: 

Samp.le Type: 
Max.· Dry Dens. : 
Method (01557/0698): 
Opt. Water Content: 
Oat~: 
Remarks:. 

Perineameter Type: 
Tested by: 
Checked by: 
Test type: 

PERMEABILITY TEST DATA 

PROJECT DATA 

LAGOON CLOSURE SWMU 101 C.A.F.B. NM 
AH-4-03 
WASTE WATER TREATMENT PLANT CAFB 
DACAW-4503 
BARROW MATERIAL 
FROM BOSTWICK PIT MELROSE,NM 
LE-24 
BROWN SANDY LEAN CLAY 
CLASSIFIED AS CL AS PER USCS 2ND LIFT 
IN PLACE-6 
107.1. 
D698 
14.3 
8-4-03 
ASTM D 5084-01B=96~1.·5 
PSI FOR B Cal2·· REAGENT 
FLEXWALL 
BH 
LEL 
FH ~· Falling head c 

0 

--------------------------------·-------------------~-------------------------

Diameter: 1 
Top: 2.869 in 
Middle: 2.871 in 
Bottom: 2.875 in 
Average: 2.87 in 

Length: 1 
3.284 in 

Average: 3.28 in 

Moisture.; Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

2 1 
in 2.871 
in 2.872 
in 2.878 

7.29 em 2.87 

2 3 1 
in in 3.280 

8.34 em 3.28 

Sample Parameters: 
2.73 

999.32 
902.21 
335.31 
17.1 % 

101.5 pcf 
0.4042 

68.9 % 

94.8 % of max 

in 
in 
in 

in 

in 
in 

After test: 

2 
in 
in 
in 

7.30 em 

2 
in 

8.33 em 

1008.32 
866.90 
300.00 
24.9 % 

101.5 pcf 
0.4042 
100.4 % 

0 

3 
in 

0 
============================================================================== 
PAGE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 24 

=======================================================================---==== 



------------------------------------------------------------------------------
FALLING HEAD PERMEABILITY TEST CONDITIONS DATA 

Cell No.: 1 Panel No.: 1 Positions: 1 

Run Number: 

Cell ·pressure: 
Inflow Saturation Pressure: . 
Inflow Buret Area: 
Outflow Buret Area: 
Test Temperature: 
outflow Saturation Pressure: 

1 

75.5 psi 
72.3 psi 

0.2000 cm2 
0.2010 cm2 

21.4 °C 
71.3 psi 

2 

0.0 psi 
0.0 psi 

0.2000 cm2 

0.2000 cm2 
0.0 oc 
o.o psi 

---------------------------------------------------------------------------,--

CASE DATE 
D X 
s 

S X 8/ 
8/ 
8/ 
8/ 
8/ 

1/ 3 
1/ 3 
1/" 3 
1/ 3 
1/ 3 

PERMEABILITY TEST READINGS DATA 

TIME 
(24 hr) 

9:00:00 
9:25:00 
9:50:00 

10:15:00 
10:40:00 

ELAPSED 
TIME 
sec 

0 
1,500 
1,500 
1,500 
1,500 

INFLOW ·OUTFLOW 
LEVEL LEVEL 
em· em 

50.00 
44.25 
36.81 
33.65 
28.87 

o.o 
5.7 

11.0 
16.0 
20.6 

OUTFLOW/ 
INFLOW 
RATIO 

0.00 
1.00 
0.97 
0.97 
0.97 

Average differential head = 0.1 psi, 10.3 em H20 

PERM. 
K 
emf sec 

O.OOE 00 
1.33E-06 
1.38E-06 
1.46E-06 
1.51E-06 

Gradient= 1.192E 01 Total vol = 4.18E 00 cc Test duration= 
Permeability, K21.4° = 1.420E-06 cmjsec, K20° = 1.373E-06 cmjsec 
Permeability values are incrementa\ 

6,000 sec 

~f/' 7 

============================================================================== 
PAGE 2 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 24 
============================================================================== 



PERMEABILITY TEST REPORT 
TEST DATA: SAMPLE DATA: , .... · 

Specimen Heisht (em>: 8.37 Sample Identification: BARROW FILL MATERIA" 

Specimen Diameter (em): 7.35 BOSTWIO< PIT MELROS£,NM 2ND LIFT 0 
. Dr!:J Unit Weisht <pcf >: 98.1 Visual Description: BROWN SANDY LEAN CLAY 

Mo.lsture Before Test (~): 19.9 CLASSIFIED AS ·cL· AS PER USCS 

Moist.ure Aft.er Test. (~): 28.2 Remarks: ASTM D 5084-01 B=97.35 

Run liumbc:r: 1 • 2 " PSI f"OR ·s· Co.~2 REAGENT 

Cell Pressure Cps i): 80.5 Max irnum Dr~ Densit!:J Cpcfl: 107.1 
Opt lmum Mo ist.ure Content 00: 14.3 

Sat. Pressure (ps 1): 75.5 ASTM<D69B> 

Dlff. Head <ps l>: 0.2 Percent Compaction: 91. 6Y. 

Permeameter tHpe: FLEXWALL 

·Perm. (em/sec): 2.55 X 18"-6. Sample t!::lpe: Ili-PLACE-7 

TIME - t (sec) 
0 25130 5131313 751313 11313130 
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AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

Project: LAGOON CLOSURE SWMU 101 C.A.F.B.,I'IM Project No.: DACAW-4503 

Location: WASTE WATER TREATMENT PLANT CAFB F i 1 e No.: AH-4-03 
'·~ 

Date: 8-4-03 Lab No.: LE-25 0 
Tested b!::l: BH 

PERMEABILITY TEST REPORT Checked b!:J: LEL 

LYDICK ENGINEERS & SURVEYORS, INC. Test: FH - Falling head C 

....,_( 



FALLING HEAD PERMEABILITY TES~ RESULTS 

\-OJECT NAME: LAGOON CLOSURE SWMU l.Ol. C.A.F.B. ,NM 

PROJECT LOCATION: WASTE WATER TREATMENT PLANT CAFB 

SAMPLE-IDENTIFICATION: BARROW FILL MATERIAL 

BOSTWICK PIT MELROSE,NM 2ND LIFT 

DESCRIPTION! BROWN SANDY LEAN CLAY 

CLASSIFIED· AS 11 CL" ~S PER USCS 

MAX. DRY DENS.: 107.1 OPT. WATER CONTENT: 14.3 

SPECIMEN DATA 

FILE NO.: AH-4-03 

PROJECT NO.: DACAW-4503 

. LAB NO.: LE-25 

SAMPLE TYPE: IN-PLACE-7 

DATE: 8-4-03 

INITIAL PARAMETERS: FINAL PARAMETERS: 

HEIGHT: 8~37 em 

DIAMETER: 7. 35 em 

WET WEIGHT: 669.0 q 

MOISTURE CONTENT: 19 .·9 % 

HEIGHT: 8.38 em 

DIAMETER: 7. 38 em 

WET WEIGHT: 712 .• 9 g 

MOISTURE CONTENT: 28.2 % 

DRY DENSITY:· 98.1 pcf DRY DENSITY: 96.7 pcf 

~"~~~~-~~~~~~~~~-~~~~--------------------------~-------------------------

CELL NO.: 3 

CELL PRESSURE: 
SATURATION PRESSURE: 
DIFFERENTIAL HEAD: 

TEST PARAMETERS 

PANEL NO.: 3 

RUN NO. 1 

80.5 psi 

75.5 psi 

0.2 psi 

POSITIONS: 

RUN NO. 2 

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

TOTAL FLOW VOLUME: 
LENGTH OF TEST: 
AVERAGE GRADIENT: 

(
'""'~·l!:MPERATURE: 

, .. :GRMEABILITY, K, at 20 deg C: 

PERMEABILITY DATA 

RUN NO. 1 

4.66E 00 cc 

6,000 sec 

7.4 

20.9 deg C 

2.55E-06 cmfsec 

RUN NO. 2 

===================== LYDICK ENGINEERS & SURVEYORS, INC. ===================== 



.. 
==========================--=====--============================================= 

Project Name: 
File No.: 
Project Location: 
Project No.: 
Sample Identification: 

Lab No.: 
Description: 

sample Type: 
Max. Dry Dens.: 
Method (D1557/D698): 
Opt. Water Content: 
Date: 
Remarks: 

Permeameter Type: 
Tested by: 
Checked by: 
Test type: 

PERMEABILITY TEST DATA 

PROJECT DATA 

LAGOON CLOSURE SWMU 101 C.A.F.B.,NM 
AH-4-03 
WASTE WATER TREATMENT PLANT CAFB 
DACAW-4503 
BARROW FILL MATERIAL 
BOSTWICK PIT MELROSE,NM 2ND LIFT. 
LE-25 
BROWN SANDY LEAN CLAY 
CLASSIFIED AS rrcL" AS PER USCS 
IN':"'"PLACE-7 
107.1 
D698 
14.3 
8-4-03 
ASTM D 5084-01 B=97.3· 5 
PSI FOR "B" Cal2 REAGENT 
FLEXWALL 
BH 
LEL 
FH - Falling head C 

PERMEABILITY TEST SPECIMEN DATA 

Before test: After test: 

Diameter: 1 2 1 2 
Top: 2.890 in in 2.905 in in 
Middle: 2.890 in 2.891 in 2.908 in in 
Bottom: 2.908 in in 2.908 in in 
Average: 2.89 in 7.35 em 2.91 in 7.38 em 

Length: 1 2 3 1 2 

0 

0 

3 

3.295 in in in 3.298 in in in 
Average: 3.30 in 8.37 em 3.30 

. . 

Moisture, Density and· Sample Parameters: 
Specific Gravity: 2.73 
Wet Wt. & Tare: 1001.20 
Dry Wt. & Tare: 890.21 
Tare Wt.: . 332.21 
Moisture Content: 19.9 % 
-Dry Unit Weight: 98.1 pcf 91.6 % of max 
Porosity: 0.4243 
Saturation: 73.7 % 

in 8.38 em 

1027.86 
870.98 
315.00 

"28.2 % 
96.7 pcf 

0.4323 
101..1. % 

() 

============================================================================== 
PAGE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 25 

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



. . ------------------------------------------------------------------------------
FALLING HEAD PERMEABILITY TEST CONDITIONS DATA 

Cell No.: 3 Panel No.: 3 

Run Number: 

Cell Pressure: 
Inflow Saturation Pressure: 
Inflow Buret Area: 
outflow Buret Area: 
Test Temperature: 
Outflow Saturation Pressure: 

1 

80.5 psi 
75.5 psi 

0.2000 cm2 

0.2000 cm2 

20.9 oc 
75.0 psi 

• 

Positions: 

2 

0.0 psi 
o.o psi 

0.2000 cm·2 

0.2000 cm2 

o.o oc 
o.o psi 

--------------------------------------------------------------------~---------
PERMEABILITY TEST READINGS DATA 

CASE DATE TIME ELAPSED INFLOW ·oUTFLOW OUTFLOW/ PERM. PERM./ 

D X (24 hr) TIME LEVEL LEVEL INFLOW K RUNNING 
s sec em em RATIO cmjsec 4 AVE. 

s X 8/ 1/ 3 1:00:00 0 50.00 o.o 0.00 O.OOE 00 o.oo 
8/ 1/ 3 1:25:00 1,500 44.25 5.8 1.00 1.91E-06 0.00 
8/ 1/ 3 1:50:00 1,500 38.71 11.1 0.95 2.09E-06 o.oo 
8/ 1/ 3 2:15.:00 1,500 32.50 17.0 0.95 2.82E-06 o.oo 

~ 8/ 1/ 3 2:40:00 1,500 26~25 22.9 0.95 3.61E-06 1.38. 
) 

Average differential head = 0.2 psi, 11.4 em H20 
Gradient = 7.389E 00 Total vol = 4.66E oo cc Test duration = 6,000 sec 
Permeability, K20.9° = 2.607E-06 cmjsec, K20° = 2.551E-06 emf sec 
Permeability values are incremental 

============================================================================== 
PAGE 2 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 25 

============================================================================== 
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PERMEABILI-TY TEST REPORT 
TEST DATA: SAMPLE DATA: 

Specimen Height (em): 8.67 Sample Identification: BARROW FILL MATERI 

Speclmen Diameter (em): ·7.40 BOS"TWICK PIT MELROSE,NM 2ND LIF"T 

Dry Unit Weight <pcf>: 97.3 Visual Description: BROWN SANDY LEAN CLAY 

Moisture Before Test (~): 23.3 CLASSIFIED AS ·cL· AS PER USCS 

Moisture After Test. 0~)-: 29.5 Remarks: ASTM D 5084-01 8•95.9 5 

Run Number: 1 • 2 ~ PSI FOR 8 Col2 R~AGEN"T 

Cell Pressure Cps i): 85.0 Maximum Dr~ Dens it~ Cpcf): 107.1 
Optimum Moisture Content (Y.): 1"l.3 

Sail. Pressure Cps l>: 80.5 ASTMCD698) 
Di ff. Head <psi): 0.2 Percent Compaction: 90.8Y. 

Per mea meter t~pe: FLEXWALL 

Perm. (em/sec): e. 77 x 111"-6 Sample t~pe: IN-PLACE-S 

TIME - t (sec) 
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AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 
.. 

Project: LAGOON CLOSURE SWMU 101 C.A.F.B.,NM Project No.: DACA-4503 

Location: WASTE WATER TREATMENT PLANT CAFB File No.: AH-4-03 

Date: 8-4-03 Lab No.: LE-26 

Tested by: LEL 
PERMEABILITY TEST REPORT Checked b~: 

LYDICK ENGINEERS & SURVEYORS, INC. Test: FH - Fall i n9 head C 

~-( 



FALLING HEAD PERMEABILITY TEST RESULTS 

PROJECT NAME: LAGOON CLOSURE SWMU 101 C.A.F.B. ,NM 

PROJECT LOCATION: WASTE WATER TREATMENT PLANT CAFB 

SAMPLE IDENTIFICATION: BARROW FILL MATERIAL 

BOSTWICK PIT MELROSE,NM 2ND LIFT 

DESCRIPTION: BROWN SANDY LEAN CLAY 

CLASSIFIED AS "CL11 AS PER USCS 

MAX. DRY DENS.: 107.1 OPT. WATER CONTENT: 14.3 

FILE NO.: AH-4-03 

PROJECT NO.: DACA-4503 

LAB NO.: LE-26 

SAMPLE TYPE: IN-PLACE-S 

DATE: 8-4-03 

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

INITIAL PARAMETERS: 

HEIGHT: 8.67 em 

DIAMETER: 7. 40 em 

WET WEIGHT: 715.1 g 

MOISTURE CONTENT: 23.3 % 

.nRY DENSITY: 97.3 pef 
~RCENT COMPACTION: 90.8 

SPECIMEN DATA 

FINAL PARAMETERS: 

HEIGHT: 8.68 em 

DIAMETER: 7. 40 em 

WET WEIGHT: 732.0 g 

MOISTURE CONTENT: 29.5 % 

DRY DENSITY: 94.4 pcf 

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

CELL NO.: 1 

CELL PRESSURE: 

SATURATION PRESSURE: 

DIFFERENTIAL HEAD: 

TEST PARAMETERS 

PANEL NO.: 1 

RUN NO. 1 

85.0 psi 
80.5 psi 
0.2 psi 

POSITIONS: 1 

·RUN NO. 2 

---------------------------------------~--------------------------------------

TOTAL FLOW VOLUME: 

LENGTH OF TEST: 

AVERAGE GRADIENT: 

~.:MPERATURE: 
PE~EABILITY, K, at 20 deg C: 

PERMEABILITY DATA 

RUN NO. 1 

4~63E 00 cc 

6., 000 sec 

3.1 

20.0 deg c 
8.77E-06 cmjsec 

. RUN NO. 2 

===================== LYDICK ENGINEERS & SURVEYORS, INC. ===================== 



PERMEABILITY TEST DATA 

=================================-·-==--=========--===================--=========1 "' 

Project Name: 
File No.: 
Project Location: 
Project No.: 
Sample Identification: 

Lab No.: 
Description: 

Sample Type: 
Max. Dry· Dens.: 
Method (D1557/D698): 
Opt. Water Content: 
Date: 
Remarks: 

Permeameter Type:· 
Tested by: 
Checked by: 
Test type: 

PROJECT DATA ~ 

LAGOON CLOSURE SWMU 101 C.A.F.B.,NM 
AH-4-03 
WASTE WATER TREATMENT PLANT CAFB 
DACA,...4503 
BARROW FILL MATERIAL 
BOSTWICK PIT MELROSE,NM 2ND LIFT 
LE-26 . 
BROWN SANDY LEAN CLAY 
CLASSIFIED AS 11 CL11 AS PER USCS 
IN-PLACE-8 
107.1 
D698 
14.3 
8-4-03 
ASTM D 5084-01 B=95.9· 5 
PSI FOR B Cal2 REAGENT 
FLEXWALL 
LEL 

FH- Falling·head C 

----------------------------------------~-------------------------------------PERMEABILITY TEST SPECIMEN DATA 0 
Before test: After test: 

Diameter: 1 2 1 2 
Top: 2.913 in in 2.916 in in 
Middle: 2.910 in in 2.913 in in 
Bottom: 2.913 in in 2.916 in in 
Average: 2.91 in 7.40 em 2.91 in 7".40 em 

Length: 1 2 3 1 2 3 

3.412 in in in 3.418 in in in 
Average: 3.41 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

8.67 em 

Sample Parameters: 
2.73 
1055.69 

920.65 
340.60 
23.3 % 
97.3 pcf 90.8 

0.4292 
84.5 % 

3.42 in 

% of max 

8.68 em 

1072.00 
905.23 
340.00 
29.5 % 
94.4 pcf 

0.4459 
100.1 % 

============================================================================== 
PAGE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 26 

=========================================================================~~
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------------------------------------------------------------------------------FALLING HEAD PERMEABILITY TEST CONDITIONS DATA 

Cell No.: 1 Panel No.: 1 

Run Number: 

Cell Pressure: 
Inflow Saturation Pressure: 
Inflow Buret Area: 
outflow Buret·Area: 
Test Temperature: 
outflow Saturation Pressure: 

1 

85.0 psi 
80.5 ·psi. 

0.2000 em2 
0.2000 cm2 

20.0 °C 
79.0.psi 

Positions: 1. 

2 

o.o psi 
o.o psi 

0.2000 em2 
0.2000 em2 

o.o °C 
o .. 0 psi 

-----------------------------------------------------------
--------~----------

PERMEABILITY TEST READINGS DATA 

CASE 
D X 
s 

S X 

DATE TIME 
(24 hr) 

ELAPSED 
TIME 
sec 

INFLOW OUTFLOW 
LEVEL LEVEL 
em em 

8/ 2/ 3 4:15:00 0 50.00 o.o 
8/ 2/ 3 4:40:00 1,500 43.00 7.0 
8/ 2/ 3 5:05:00 1,500 36.52 13.3 
8/ 2/ 3 5:30:00 1,500 29~46 20.3 

~ 8~ 2/ 3 .5:55:00 1,50~ 26.67 23.0 

Average d1fferent1al head = 0.2 ps1, 11.5 em H20 

OUTFLOW/ 
INFLOW 
RATIO 

0.00 
1.00 
0.98 
0.98 
0.98 

PERM. 
K 
cmjsec 

O.OOE 00 
4. 42E-·o6 
5.92E-06 
1.24E-05 
1.23E-05 

PERM./ 
RUNNING 
4 AVE. 

0.00 
o.oo 
O.OQ 
o.oo 
1.41 

Gradient = 3.097E oo Total vol = 4.63E 00 cc Test duration = 
Permeability, K20.0° = 8.774E-06 cmfsec, K20° = 8.774E-06 cmfsec 

Permeability values are incremental 

6, ooo sec · 

========================================
================================~==== 

PAGE 2 LYDICK ENGINEERS & SURVEYORS, INC •. DATA SET 26 

============================================================================== 
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SUBNITT AL.REVIEW VERIFICATION SHEET \ 

Date: Sept 18. 2003 
Submittal No.: 02377·16 

·F0$1er Wh8eler Environ..,.ntal Corporation Stamp 

SWMU 101 SeWage~ CIOI!Se. Cannon AFB, NM . 

Certiled for approval as indicated below:_ 

.Appro\led as~ 

8- Approvelf except as noted on the drinlinQ8 arwJ1ot ~ sheets. 

hereby catilled that the (equipnenl) (matefial) shown and JnaJked in this brniltal is 1hat ~ 

tQ be inoorporaled lnlo Conlrad tbnber DACWt5-94-0-0003. Delivery . No. 35, Wok~ 

DH'ec::ttve 11aln cornpiMce wilh the c:omract cnwings and~ 
n·be instaled tn 1he ·. 

a\\ocat.ecl spaces. and ia aubmlted for GcMmrnenl a;JA~'<' 

ReYiewediCertifted 8y. 

U.S.. Anny Corps of Engineers Stamp 

u.s. Army Ef9neer Disbic:l. Albuquerque Corps of&...,._ 

Certiied fot approval as indiaded be1ow: 

A· 

· 8 • Appnwed a::ept 81 noted on the ctawinge snd.for ~ sheet(a). Resubm~...,. 

requited. 

·-

c . Approved except as nob!Jd on 1he dnfWlnga an41or altathed sheel(a). Resubmisaion ~. 

D- Wilbe returned by sepana ~ 

E. Disapproved; see c:omments on llbCh8d 8heel 

F • Rectip\ ackhoMedged. 

G - Other. Specify. 

Note: Jtema apprtMld aa to general~ rril· Dlmensiooa and quanfih& ~ed-~does 

nDl ~ oon1ractor d ~for errors that~ eldst, ill COI'Illcicbow" shall be 

responsiUe fer ~rntin$\cna and design rl adequate ClOlreC:tion&. DelaiJa and satisfacby 

OOQ§truction ~""""' 

Revi~s Signature: 

• 
\ 

'• 
~ 

" \ 

-0 

0 
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TRANSMITTAL OF SHOP DRAWINGS, EQU~ENT DATA, MATERIAL SAMPLES, OR 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 

DATE 
0911812003 

TRANSMITTALNCf 
. .,~- .... 
·' .- 02377-17 

(R..s lnttf\Jctklnt on the .....,.. side prior to lnllltlng this fotm) 
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2Qf N. Perirneler F!d. 
6605l-'PtoMI Bhtd, NE Sute 220 DACW45-94-D-0003 003$ 0 THIS IS A. RESUBMITTAI. OF 

Cannon AFB, .NM. ~103 Albuqulfqul, NM 87110 
. TRANSMtnAL . 1 

. . 
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I 
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SUBMITTAL REVIEW VERIFICATION SHEE'T 

Date: Sept 18, 20CB Submittal No.: 02377-17 

Foster Wheeler 'Environmental Corporation Stamp 

SWMU 101 Sewage La9(10ns Closure, Cannon AFB, NM 

Certified for approval as indicated below: 

Approved as submitted 

Approved e>ecept as noted on lhe drawings and/or attached sheets. 

lt i$ hefeby certified thai the (equipnenr) (material) s~ and marked in this bmittal is that proposed 

to be incorporated irto Contract Number OACW-45-94-{).()()()3, Delivery 0 

Dire<:tive 1 is in compliance with the contract drawings and specifications, 

allocated spaces, and. is submitted for Government a 

Reviewed/Certified By: 

09scription d items .revie.ved: SD-06 

4'\-68, Prodors and sand cone. 

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineere 

Certified for approval as incfacated below: 

A- Approved as submitted. 

Approved eJCCept as noted on the drawings and/or attached 5heel(s). Resubmission not 

required. 

C - Approved except es noted on the drawings andlcx attached sheet(s). Resubmlssion required. 

0- W~l be returned by separate correspondence. 

E- Disapproved; see comments on auactted sheet. 

F- Receipt acknowledged, 

G - Other: Specify. 

Nola: Items approved as to general layout only. Dimensions and quantities chedted. Approval does 

not relieve conlractor of responslbBl\ies for efl9JS that may exist. as contractor shal be 

responsible for ~mensiona end desfgn of adequate ootreetionl. DetaUe and aatislactory 

r 



tydi"cik Engineers & Surveyors, Inc. Field Densities 
P. 0. Box728 

205 E. 2nd Street 

Clovis, NM 88101 

~762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

>roject: CLOSURE OF SWMU101· SEWAGE LAGOON@ 
CANNONAFB 

Wet Density 
JDNo. Sample Location (Jb.Jft.3) 

41 ON MAP 123.7 
42 ON MAP 120.3 
43 ON MAP 121.5 
44 ON MAP 119.8 
45 ON MAP 121.3 
46 ON MAP 116.6 
47 ON MAP 115.8 
48 ON MAP 116.5 

;!:::':. 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test pate: 

DACAW45-94-D-0003 
17 

8/5/2003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

107.1 
14.3 

7/28/2003 
%Compaction Required: 90% 

14.3 OR ABOVE 
1 of 1 

Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb.lft.3) (%) 

17.7 105.1 98.1 
14.9 104.7 97.8 
14.4 106.2 99.2 
15.4 103.8 96.9 
16.7 103.9 97.0 
19.7 97.4 90.9 
16.7 992 92.6 
15.7 100.7 94.0 

'l.: ~, ~. i. • •• ' •• :" ~ '. 

ALL DENSITIES TAKEN WITH A TROXLER 3411-B MS=721 DS=2703 
BARROW FILL(BOSTWICK PIT) BROWN SANDY LEAN Ci:AY "CL" 2rid LIFT 

~eporting of these test results constitutes a testing service only. E 

() 

0 

() 



[ydldk Engineers & Surveyors, Inc. Field Densities 
P. 0. Box728 
205 E. 2nd Street 

rN-~:101 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
. CANNONAFB 

Wet Density 
IDNo. Sample Location (lb.Jft.3) 

49 ON MAP 114.2 
50 ON MAP 113.8 
51 ON MAP 114.9 
52 ON MAP 116.8 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
18 

8/5/2003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

107.1 
14.3 

7130/2003 
% Compaction Required: 90% 

14.3 OR ABOVE 
1 of1 

Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb.Jft.3) (%) 

15.8 98.6 92.1 
16.8 97.4 90.9 
18.8 96.7 90.3 
16.7 100.1 93.5 

ALL DENSITIES TAKEN WITH A TROXLE~ 3411-B MS=723 DS=2973 
BARROW FILL{BOSTWICK Pll) BROWN SANDY LEAN CLAY "CL" 2nd LIFT 

'-Reporting of these test results constitutes a testing service only. Engi 



. . 
·Lydick Engineers & Surveyors, Inc. Field Densities 
P. 0. Box728 
205 E. 2nd street 

Clovis, NM 88101 

505-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU101 SEWAGE LAGOON@ 
CANNONAFB 

Wet Density 
ID No. Sample Location (lb.lft.3 ) 

53 ON MAP 116.3 
54 ON MAP 112.9 
55 ON MAP 115.3 
56 ON MAP 114.3 

Project Number: 
· Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
19 

8/5/2003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

107.1 
14.3 

% Compaction Required: 
8/1/2003 

90% 
14.3 OR ABOVE 

1 of 1 
Moisture Requirement: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb.lft.3 ) (%) 

16.2 100.1 93.5 
15.4 97.8 91.3 
17.5 98.1 91.6 
16.0 98.5 92.0 

All DENSITIES TAKEN WITH A TROXLER 3411 B MS=733 DS=2979 2nd lift 
BARROW Flll(BOSTWICK PIT) BROWN SANDY LEAN CLAY "CL" 2nd LIFT 

~eporting of these test results constitutes a testing service only. Engi 



:. Lydick Engineers & Surveyors, Inc. Field Densities· 
P. 0. Box728 
205 E. 2nd Street 

Clovis, NM 88101 

'~-3n1 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

Project: CLOSURE OF SWMU1 01 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
ID No. Sample Location (lb.lft.3 ) 

57 ON MAP 115.3 
58 ON MAP 114.4 
59 ON MAP 114.9 
60 ON MAP(SANDCONE) 115.8 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
20 

8/5/2003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

107.1 
14.3 

8/4/2003 
% Compaction Required: 90% 

14.3 OR ABOVE 
1 of 1 

Moisture Requirem~nt: 
Page: 

Moist. Content Dry Density Percent of Max. 
(%) (lb.lft.3 ) (%) 

15.3 100.0 93.4 
14.5 99.9 93~3 

16.9 98.3 91.8 
16.7 99.2 92.6 

ALL DENSITIES TAKEN WITH A TROXLER 3411 B MS=729 DS=2984 2nd lift 
BARROW FILL(BOSTWICK PIT) BROWN SANDY LEAN CLAY "CL" 2nd LIFT 

~ ................. ...-.--only.""''" 



Lydick Engineers & Surveyors, Inc. Field Densities· 
P. 0. Box 728 

205 E. 2nd Street 

Clovis, NM 88101 

soS-762-3n1 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS 66213 

'roject: CLOSURE OF SWMU101 SEWAGE LAGOON @ 
CANNONAFB 

Wet Density 
IDNo. Sample location (lb./ft.~ 

51 ON MAP 116.7 
52 ON MAP 117.3 
53 ON MAP 113.5 
54 ON MAP 114.8 
55 ON MAP 115.9 
56 ON MAP 116.4 

Project Number: DACAW45-94-D-0003 
Report Number: 21 
Report Date: 8/6/2003 0 
Copies To: COE AND ARROWHEAD 
Technician: BRANDON HIERONYMOUS 
Depth: 61N 
Maximum Dry Density: 107.1 
Optimum Moisture: 14.3 
Test Date: 8/6/2003 
% Compaction Required: 90% 
Moisture Requirement: 14.3 OR ABOVE 
Page: 1 of 1 

Moist. Content Dry Density Percent of Max. 
(%) (Jb.lft.~ (%) 

16.1 100.5 93.8 
14.3 102.6 95.8 
16.2 97.7 91.2 
16.0 99.0 92.4 
15.9 100.0 93.4 
14.8 101.4 94.7 

0 

0 



Lydick Engineers & Surveyors, Inc. Field Densities· P. 0. Box 728 

!~05 E. 2nd Street 
:;rovis, NM 88101 

~T~:
3

:~ROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK. KS 6621.3 

roject: CLOSURE OFSWMU101 SEWAGE LAGOON@ 
CANNONAFB· 

D No. 

i7 
i8 

Sample Location 

ON MAP 
ON MAP 

Wet Density 
(lb.lft.3) 

113;8 
114.7 

Project Number. 
Report Number: 
Report Date: 
Copies To: 
Technician: 
Depth: 
Maximum Dry Density: 
Optimum Moisture: 
Test Date: 

DACAW45-94-D-0003 
22 

8/8/2003 
COE AND ARROWHEAD 

BRANDON HIERONYMOUS 
61N 

107.1 
14.3 

% Compaction Required: 
8n12oo3 

900A, 
14.3 OR ABOVE 

1 of 1 

Moisture Requirement: 
Page: 

Moist. Content 
(%) 

15.1 
14.6 

Dry Density 
(lb.tit., 

98.9 
100.1 

Percent of Max. 
(%) 

92.3 
93.5 



~ydick Engineers & Surveyors, Inc. 
•.o. Box728 
~OS E. 2nd Street 
;lovis, NM 88101 
;oS-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK KS 66213 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOON @CANNON AFB 

Sample Date: 28-Jul-03 Date Tested: 13-Aug-03 
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Proctor 
Report Date: 
Project: 
Report Number: 

Report 
14-Aug-03 

DACAW45-94-D-0003 
8 

Copies To: 

Sample Type: 
Source: 
Tested By: 

FWfTT 
COE 

ARROWHEAD 

COMPOSITE 
BOSTWICK PIT 

B. HIERONYMUS 

Date Received: 28-Jul-03 

Max. Dry Density: 
Optimum Moisture (%): 

Moisture 
Content 

11.3 
14.2 
16.0 
17.8 
19.7 

Dry 
Density 

95.9 
101.6 
107.2 
98.5 
91.9 

107.2 
15.8 

Wet 
Density 

106.7 
116.1 
124.2 
116.1 
110.0 

Method: ASTM D-698 
Rammer Type: MANUAL 
Preparation: DRY TO WET 
% Retained 5mm screen: 0.0 
%Retained 10mm screen: 0.0 8.., ... 10 ll 12 b 14 15 16 17 18 19 20 21 22 23 %Retained 20mm screen: 0.0 

Moisture Content (%) 

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of test results is provided 
only on writtenrequesl · 

0 



Lydick Engineers & Surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 
Clovis, NM 88101 

'":~m . 
To: ARROWHEAD CONST. 

12920 METCALF AVE. SUITE 150 
OVERLAND PARK KS 66213 

Proj:CLOSURE OF SWMU101 SE\IVAGE LAGOON @CANNON AFB 

Sample Date: 30-Jun-03 Date Tested: 13-Aug-03 
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Proctor Report 
Report Date: 14-Aug.:Q3 
Project: DACAW45-94-D-0003 
Report Number: 7 

Copies To: 

Sample Type: 
Source: 
Tested By: 

FWffT 
COE 

ARROWHEAD 

COMPOSITE 
BOSTWICK PIT 

B. HIERONYMUS 

Date Received: 30-Jun-03 

Max. Dry Density: 
Optimum Moisture (%): 

Moisture 
Content 

11.1 
13.8 
15.5 
17.3 
19.7 

Dry 
Density 

90.8 
96.6 
106.8 
98.9 
91.9 

106.8 
15.6 

Wet 
Density 

100.9 
110.0 
123.3 
116.1 
110.0 

Method: AS1M D-698 
Rammer Type: MANUAL 
Preparation: DRY TO WET 
% Retained 5mm screen: 0.0 
% Retained 1 Omm screen: 0.0 8 ... 10 11 12 b 14 15 16 17 18 19 20 21 22 23 %Retained 20mm screen: 0.0 

. Moisture Content (%) 

Sample Description: BROWN SANDY LEAN CLAY "CL" AS PER U~CS FROM BOSTWICK PIT MELROSE ,NM 

Comment IN PLACE TESTING,,,•·;;·~;;:;••,,,,, 
.·:·' .. ~:... ~ l.J>f.~l) l. ''·~ 

.:.~"' 4::·:·< .. ·-..:Hh:•,_, ;~~.,(, 
:. ... A~·,. t:':-c me.._-; .. .,_ .... , 
. ~--;:;:-, ---- . ~ .. ., ,~ 
JtJ.f '3"9 : 23': ~ 

... \a~~*~-~ }~J ~-~ M •. _,.,,/ • ~' ~ 
-::.. ·<N,."'·/~~ ........ _ ~0: ..... if ~ ' 
-~ '~ ··.""!tit~~~ ••• · ~ .i _Pe · . 

....... ~'>·· •• :: .. •• ..;:_, ..... -p?,.....,.~-&o~~~~'-------.t,, '· OF~-~'-\Cl~' ...... .. 
'I:. c..t.c.. ,\,'\ . 

' 11l~:uu\\\\ . .. . . . 
Reporting ofthese test results constitutes a testing service only. Engineering interpretation or evaluation oftest results is provided 
only on written request 
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'TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL. SAM_.&.ES, OR DATE TRANSMITTAl. NO. ' I MANUFACTURER'S CERTIFICATES OF COMPLIANCE 09i181'2003 02377-18 

(Reid lnltructions on the.....,,. aide ptiOr to lnftlallnQ lhll form) 

SECTION I • REQUE~T FOR APPROVAL OF THE FOLLOWING ITEMS (Thllaecllon v.fll be Initialed by lhecantractcr) 

TO: cannon AFB Rfllldlnt Office FROM: Foetw Wheeler £1Mrorrneul81 c CONTRACT NO. CHECK ONE: 

us Army C<lrpl d Engillelrs 
00 THIS IS A HEW TRANSMITTAL 

201 N. Permaw Rd. 
6805 UptONft 8M:I, NE Sub 220 · DACW~ 1M 00003 0035 0 THIS IS A RESUBMITTAL OF 

C8!'tnon AFB NM 9103. Albuquerque, NM 87110 TRANSMITTAL 

SPECIFICATION SEC. NO. (C~ only one teCtlon with each PROJECT TITlE AND LOCATION CHW< 0He: ~~TRANSMITTAL IS 

transmittal) 02317 SWMU 101 • ~e L!Q..oona Cannan AF8 FOR I::fFlO . ~ GOVT. APf'AOVAl 

ITEM D!SCRIPTION Of ITDf 8UBMITTED MFG OR CONTR. ... CONTfW:J AEfERENC! FOR VARIAliON fCR 

NO. {Type alzt, rnocJal nt.tmbfr*'l CAT., CURVE or DOCUMENT CONTRACTOR ~n~Ccn 
CE 

DRAWING OR CQPIES. 
WEC. ORAWINQ 

USI!CODE UR 

IAOCHURE flO. NO.I) CODI! 

(S.Inst'ucllon no. 8) PARA NO. SHEET NO. 

.. b . c. d. •• f. II· h. I. 

18 Retest of #1 Hyd Cond Uft 1 Berm Mat TEST REPORTS 3 3.4.3 A ts 

i 

I 

REMARKS 
1 cdfylttatltl .. bove lteiN llave bien mlewed 

Uft 1 ASTM eo84 ,.tell ot feet - 1· Betm M.terlal 
II 

,. 
-~07*---~ VI~ Otr::U-tlnw ~1; ~~~ b!"" ~ ~~ 
contrK\dnwtll•• and MtloM lxtept .. othetwlllt 

I~ ~iS~-~ 
-fV. --......_ f'C)~ 

<.._ _'\.._ NjiM!.AND IIG~ .... -tONTAACTOR -:- . 

SECTION II- APPROVAL ACTION 7 
ENCLOSURES RETURNED (I.Jtt by item No.) IW.1E, Trn.EANDSIGN"\JRE OF N'1'R0V1NG ~rrv DATE 

. d~~ f-::rs -o'J 
------ [________ ·- -- ----- ----- -- -

ENG FOR» •Q25-R, MAR t5 (ER 415-f-10) EDJTION Of SEP 1318 OBSOl.ETE. SHEET 1 OF 1 ~CEMP.CE) 
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SUBMITTAL REVIEW VERIFICATION SHEET 

Date: S4pt 18, 2003 SUbmittal No.: 02377-18 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons Closure, Cannon AFB. NM 

Certified for approval as indicated below: 

Approved$$ submftted 

Approved eliXlept as noted on the drawings andfor attached sheets. 

It is hereby certified that. the (equipment) (material) shown and madted In this submittal ts that proposed 

to be in~ted into ContraCt Number DACW45-94-D-0003, Delivery Order No. 35, Work AutharizaUon 

Directive 1 is in compliance with the oomract drawings and specific:atians. can be installed in 1he 

allocated spaces, and is submitted for Govemment'IIW:IIOVill 

Reviewed/Certified By. 

Oesctiption of items reviewed: ~ 

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer Distrid, Albuquerque Corps of Ervoeers 

Certified for approval as ind"ated below: 

A- Approved as submitted. 

Approved emept as noted on the draw\ngs and/or attach8d sheet( a). Resubmiaaion not 

required. 

C - Approved except as noted on the drawings and/or attached sheet(s). Resubmisslon required. 

0 • WID be returned by separate con-espondenc:e. 

E • Disawove~t. see comments on attachec1 sheet. 

F - Receipt acknowledged. 

G - Other: Specify. 

Note: Items appro\led as to 9enerallayout only. Dimensions and quantities cNcked. Approval does 

not telieve canttactOf af responsibilities for errors that may exi$\. as contractor shall be 

responsible tor dimensions and design of adequate corrections. OetaDs and satisfactory 

CXl c::tion of 
· Date; 'f -(_ +-., 0 '? 

Reviewer·s Signature: 

0:\CAFSISubmiUIIiiSulll!lillal ReW!w Vdclt.ioo 5064 nilect I .doc 

~ ...... --. ......... ,..., ...... ,.... ............. ..___, . ...---.--....__ 
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PERMEABILITY TEST REPORT 
TEST DATA: 
Specimen Height (em): 11.44 
Specimen Diameter (em): 6.28 
Dry Unit Weight (pcf): 108.4 
Moisture Before Test (%): 13.3 
Moisture After Test (%): 19.9 
Run Number: 1 • 
Cell Pressure (psi): 94.5 

Sot. Pressure (psi): 

Perm. (em/sec): 

"'"""' 0 
0 

> u 

w 
::::!: 
:J 
-' 
0 
> 
3: 
0 
-' 
li. 

r-... 
0 
Q) 
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E 
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.X 
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>
f
H 
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H 
ro 
<( 
w 
::::E 
0::: 
w 
()_ 

0 

0 

0.6 

1 . 2 

1 . 8 

2.4 

3 

6 X 10--6 

2 X lQ--6 

92.5 

2500 

SAMPLE DATA: 
Sample Identification: EXISTING BERM 

MATERIAL REMOLED SAMPLE OF IN-PLACE-1 
Visual Description: REDDISH SANDY CLAYEY 

SAND CLASSIFIED AS SM-SC AS PER USCS 
Remarks: ASTM D 5084-01 8=98.3 

2 .&. 5 PSI FOR 8 Co 12 REAGENT 
Maximum Dry Density (pcf): 117.1 
Optimum Moisture Content (%): 12.8 

ASTM(D-698) 
Percent Compaction: 92.6% 
Permeometer type: FLEXWALL 
Sample type: REMOLDED 

TIME - t (sec) 
5000 7500 10000 

0 5 10 
AVERAGE HYDRAULIC GRADIENT - dH/L 

Project: LAGOON CLOSURE SWMU 101 @CANNON AFB 

Location: WASTE WATER TREATMENT PLANT@ CAFB 

Dote: 9-12-03 

PERMEABILITY TEST REPORT 

LYDICK ENGINEERS & SURVEYORS. INC. 

Project No.: DACW45-03 

F i I e No. : AH-4-03-11 

Lob No.: LE-RT-IP-1 

Tested by~ L.E.L 

Checked by: R.C.L. 

Test: FH- Fol I ing head C 
,_, 



. . \ -

Lydick Laboratories 
205 E. Second Street 
Clovis, NM 88101 
505-762-3771 

ASTM D 5084-01 
Contractor: ARROWHEAD 
Project: SWMU 101 
Location:· CANNON A.F.B. 
Date: 9/12/2003 

Sample 10: RETESTOF INPLACE-1 

a = burette area (cm2
) 

t = time inerval (s) 

T =temperature (deg C) 

L =sample length (em) 

d = sample diameter (em) 

a 

A= (n/4) · (d)2 

30.97 484693 

Pin = inflow pressure 

Pout= outflow pressure 

t 

:mW = conversion factor from psi to em of water 

cmW 
0.0142091301798 

ho 

h1 

h2 

h3 

h4 

H = Pin + (hin -hout)- Pout 

hin Values 

120.3772847 cmW 

112.9772847 cmW 

105.5372847 cmW 

98.0772847 cmW 

90.5772847 cmW 

T L d 

gradient = H/L 

Go 10.52249 

G1 9.875637 

G2 . 9.225287 

G3 8.573189 

G4 7.917595 

Headless across sample should not 
drop to less than 75% of initial 

minh = 0.75(hr.;,o!-> ---------. 

minh = I 90.2830 cmW 

r-~ 



·- .. ' 

c = (a·L)/(2+A+t) 
2.05184E-05 

Ksat1 = C·ln[(Ho/H1)] 

Ksat2 = C·ln[(H1/H2)] 

Ksat3 = C·ln[(H2/H3)] 

Ksat4 = C·ln[(H3/H4)] 

1.30177E-06 

1.39777E-06 

1.50418E-06 

1.63229E-06 

Kmean = (Ksat1 + Ksat2 + Ksat3 + Ksat4)/4 

=>ercent Deviation - less than 25%deviation from mean value 

K 1 = I (Ksat1 - Kmean)/Ksat1 I 
K2 = I ( Ksat2 - Kmean )/Ksat21 

(3 = I (Ksat3- Kmean)/Ksat31 

(4 = I (Ksat4- Kmean)/Ksat41 

Temperature Correction 

<.2o = [(2.2902·0.9842T)ff0.1702]·Kmeao 

~atio of Inflow/Outflow Rates- Should be between 0.75 and 1.25 

Kmean ~ 

K1= 

K2= 

K3 = 
K4 = 

K2o = 

·c. '!(hino- hin1)·(aJt)]/[(hout1 - htiuto)·(a/t)] rateo = 
""""'"· ate1 = !(hin1 - hin2)·(aJt)]/[(hout2- hout1)·(a/t)] rate1 = 

·ate2 = !(hin2- hin3)·(aJt)]/[(hout3 - hout2)·(a/t)] rate2 = 

ate3 = !(hin3- hin4)·(aJt)]/[(hout4 - hout3)·(a/t)] rate3 = 

1.459E-o61 

12.078% 

4.381% 

3.003% 

10.616% 

1.41 084E-06j 

1.000 

1.000 

1.000 

1.000 



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

FALLING HEAD PERMEABILITY TEST RESULTS 

PROJECT NAME: LAGOON CLOSURE SWMU 101 @ CANNON AFB FILE NO.: AH-4-03-.11 

PROJECT LOCATION: WASTE WATER TREATMENT PLANT@ CAFB PROJECT NO.: DACW45-03 

LAB NO.: LE-RT-IP-1 
SAMPLE IDENTIFICATION: EXISTING BERM 

MATERIAL REMOLED SAMPLE OF IN-PLACE-1 

DESCRIPTION: REDDISH SANDY CLAYEY SAMPLE TYPE: REMOLDED 

SAND CLASSIFIED AS SM-SC AS PER USCS 

MAX. DRY DENS.: 117.1 

INITIAL PARAMETERS: 

HEIGHT: 11.44 em 

DIAMETER: 6.28 em 

WET WEIGHT: 698.3 g 

MOISTURE CONTENT: 13.3 % 

DRY DENSITY: 108.4 pcf 

PERCENT COMPACTION: 92.6 

CELL NO.: 1 

CELL PRESSURE: 

SATURATION PRESSURE: 

TOTAL FLOW VOLUME: 

LENGTH OF TEST: 

AVERAGE GRADIENT: 

TEMPERATURE: 

OPT. WATER CONTENT: 12.8 DATE: 9-12-03 

SPECIMEN DATA 

FINAL PARAMETERS: 

HEIGHT: 11.45 em 

DIAMETER: 6.29 em 

WET WEIGHT: 739.3 g 

MOISTURE CONTENT: 19.9 % 

DRY DENSITY: 108.3 pcf 

TEST PARAMETERS 

PANEL NO.: 1 

RUN NO. 1 

94.5 psi 

92.5 psi 

PERMEABILITY DATA 

POSITIONS: 1 

RUN NO. 2 

RUN NO. 2 

PERMEABILITY, K, at 20 deg C: 

RUN NO. 1 

2.98E 00 cc 

7,200 sec 

9.2 

21.4 deg C 

1.41E-06 em/sec 

==================== LYDICK ENGINEERS & SURVEYORS, INC. 
,_'\.. 



~==================~========================================================== 

PERMEABILITY TEST DATA 
============================================================================== 

)roject Name: 
;oile No.: 
)roject Location: 
)roj ect No. : 
>ample Identification: 

~ab No.: 
>escription: 

>ample Type: 
lax . Dry Dens . : 
lethod (D1557/D698)_: 
~t. Water Content: 
>ate: 
~emarks: 

•ermeameter Type : 
'ested by: 
~hecked by: 
'est type: 

PROJECT DATA 

LAGOON CLOSURE SWMU 101 @ CANNON AFB 
AH-4-03-11 
WASTE WATER TREATMENT PLANT @ CAFB 
DACW45-03 
EXISTING BERM 
MATERIAL REMOLED SAMPLE OF IN-PLACE-1 
LE-RT-IP-1 
REDDISH SANDY CLAYEY 
SAND CLASSIFIED AS SM-SC AS PER USCS 
REMOLDED 
117.1 
D-698 
12.8 
9-12-03 
ASTM D 5084-01 B=98.3 
5 PSI FOR B Cal2 REAGENT 
FLEXWALL 
L.E.L 
R.C.L. 
FH - Falling head C 

-~---------------------------------------------------------------------------

Diameter: 1 
Top: 2.473 in 
Middle: 2.474 in 
Bottom: 2.474 in 
Average: 2.47 in 

Length: 1 
4.505 in 

Average: 4.51 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

2 
in 
in 
in 

6.28 em 

2 3 
in 

11.44 em 

Sample Parameters: 
2.65 

828.56 
746.51 
130.25 
13.3 % 

108.4 pcf 
0.3446 
67.1 % 

92.6 

1 
2.474 
2.475 
2.475 
2.47 

1 
in 4.509 

4.51 

% of max 

After test: 

in 
in 
in 

in 

in 
in 

2 
in 
in 
in 

6.29 em 

2 
in 

11.45 em 

869.57 
746.69 
130.25 
19.9 % 

108.3 pcf 
0.3455 
100.1 % 

3 
in 

===================================================================.========== 
\GE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 11 
=========================================================================\:,== 



--~~--------------------------------------------------------------------------
FALLING HEAD PERMEABILl:TY TEST CONDITl:ONS D~TA 

Cell No.: 1 Panel No.: 1 Positions: 1 

Run Number: 1 2 

Cell Pressure: 94.5 psi 0.0 psi 
Inflow Saturation Pressure: 92.5 psi 0.0 psi 
Inflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

Outflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

Test Temperature: 21.4 oc 0.0 oc 
Outflow Saturation Pressure: \ 91.5 psi 0.0 psi 

PERMEABILITY TEST READJ:NGS DATA 

CASE DATE TIME ELAPSED INFLOW OUTFLOW OUTFLOW/ PERM. 
D X (24 hr) TIME LEVEL LEVEL INFLOW K 
s sec em em RATIO em/sec 

s X 9/14/ 3 12:00:00 0 50.00 0.0 0.00 O.OOE 00 
9/14/ 3 12:30:00 1,800 46.30 3.7 1. 00 1.308-06 
9/14/ 3 13:00:00 1,800 42.58 7.4 1.00 1.40E-06 
9/14/ 3 13:30:00 1,800 38.85 11.2 1..00 l.SOE-06 
9/":..4/ 3 14:00:00 1,800 35.10 14.9 1.00 1. 63E-06 

-
Gradient = 9.212E 00 Total val = 2.98E 00 cc Test duration = 7,200 sec 
Permeability, K21.4° = 1.459E-06 em/sec, K20° = 1.410E-06 em/sec 
Permeability values are incremental 

~===~===================~====;==================~===;====~==================== 

PAGE 2 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 11 

======:~=======================~===========~===================~~========~==== 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA. MATERIAL SAMPLES, OR DATE TAANSMITTALNO. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 0911912003 02377·19 

(Reed lnstnldlona on the ......,.. aide prior to lnilllllng thllll fcnn) 

SECTION I • REQUE-T FOR APPROVAL Of THE FOLLOWING ITEMS (This section w11 be lnll.wct by the contractor) 

TO; Cannon AF8 R81idlllll OffiCe FROM: FOIIer Wheellr Enlli'onmlntal C CONTRACT NO. CHEC~ONE: 

US A1mY Corpe tl Englnaln 
IXJ THIS IS A. NEW TRANSMITTAL 

201N.P~Rd. 
660S UptoNn BMI. NE Sulle 220 DACW<45-94-0-0003 0035 0 THIS IS A RESUBMITTAL OF 

Cannon AFB. NM 88103 
AltJuquelque. N-.1 87110 TRANSMITTAL 

SPECIFICA. liON SEC. NO. (CoM' 0/Mi one eec:lion with each PROJECT TrTLE AND LOCATION CHECK ONE:_~ TRANSMITTAL IS 

lrtnan'llltll) 02377 SWI\AU 101 • ~ Lagaons Cannon AFB FOR OFIO GOV'T.APPROVAI. 

IWt1 DUCIUPTION OF ITEIIIUBMITTED MFG OR CONTR. NO. CONT~ RI!I'ERENCfi FOR VM'IATION FOR 

HO. (Type liD. modeiiiCimbldtlc.} ~CURVE 
, DOCUMENT CONTRACTOR (S811 CE 

NOOR COPIES USE CODE lnatrucucn USE 

IIROCHURi NO. IPK. DRAMNG No.8) CODE 

(S.IniiNcllonno. B) PARA. NO. SHEET NO. 

.. b. c. d. .. '· II· h. I. 

16 Hydraulic ccnd 2nd lift final 2 of 5 TEST REPORTS 3 3.4.3 A A:-. 

REMARI<S I certify tat the lbovt IUINIIIUid ltlftl6l11ve belli r.otltwed 

In Pl8ce 5084'1· 2nd Lift Te&t 9,10 af10 ·z ...... d_ .. __ ... 
coMrKt d,..Wingllll\ :s'A: nc~pt II othltWIM 

ltiW.. .. A~~~~_:) 

~~ ~ c~('A.. 
C::::.:... -"NAill I!. MD 81CJ¢RI at ~TRACTOR 

SECTION II • APPROVAL ACTION 

ENCLOSURES RETURNED (Lia1 by Item No.) PW.IE, TrTLE AND SIGNATURE OF APPROVING AUTHORIY:Y DATE 

d6-£zi. ~.:o:g 
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SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Sept 19,2003 Submittal No.: 02377-19 

Foster Wheeler Environmental Corporation Stamp 

swMU 101 Sewage Lagoons Cfosure, Cannon AFB, NM 

Certified for approval as indicated below: 

(i) Appl'()llfed as submitted 

B - Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submittal is that proposed 

to be incorporated into Con1ract Ntmber DACVV45-94-D-0003, Delivery Order N 5, Work Authorization 

Directive 1 is in compiance with the contract drawings and specifications, 

allocated spaces. and is sUbmitted for G<NemmerA appkr.at;:::~1 

Revie.ved/Certified By: 

Desaiption of items reviewed: SD-06 

Test 9-10 ( 5 test per lit\) Final set. 

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

c ified for approval as indicated below: 

Approved as submitted. 

B - Approved except as noted on the drawings andlor attached sheet(s). Resubmission not 

required. 

C - Approved except as noted on the drawings andfor attached sheet(s). Resubmlssion requi"ed. 

D - Will be returned by separate correspondence. 

E- Disspp-oved; see commen\$ on attached sheet. 

F - Receipt ~owledged. 

G - Other: Specify. 

Note: Items a.PJ]IOVed as to general layout only. Dimensions and quantities checked. Approval does 

nol rsJJeve contractor of responsibilities for errors that may exist. as conuactor shaH be 

responsible fOf dimens\on$ and design of adequate oonections. Delais and satisfactory 

nate: '1--zA ..... o.J 

Reviewer's Signature: 

806"0N 



PERMEABILITY TEST REPORT 
TEST DATA: SAMPLE DATA: 
Specimen Height (em): 10. 19 Sample Iden t i f i cot ion: BORROW FILL MATERIAL 
Specimen Diameter (em): 7.24 BOSTWICK PIT MELROSE,NM IN-PLACE-9 
Dry Unit Weight (pcf): 96.8 Vi suo I Desc r i p t ion: BROWN SANDY LEAN CLAY 
Moisture Before Test (%): 15.3 CLASSIFIED AS "CL" AS PER uses 
Moisture After Test (%): 27.9 Remarks: ASTM D 5084-01 B=98. 1 
Run Number: 1 • 2 J. 5 PSI FOR B Co 12 REAGENT 
Cell Pressure (psi): 93.5 Maximum Dry Density (pcf): 107. 1 

Optimum Moisture Content (%): 14.3 
Sot. Pressure (psi): '91 . 0 ASTM(D-698) 

Percent Com poet ion : 90.3% 
Permeometer type: FLEXWALL 

Perm. (em/sec): 8.98 X 10--7 Sample type: IN-PLACE-9 

TIME - t (sec) 
0 5000 10000 15000 20000 

0 

\ 
"""' 1\ 0 0.6 
0 • "-.../ 

'\ 
> \ 1J 

I 1 . 2 !\ w 
::::2: 
:::> \ _j 

0 1 . 8 \ > 
~ 
0 "'\ _j 

LL 2.4 

\ 
• 

"""' 
3 

0 
1 10--5 QJ X 

(/) 

'-.. 
E 
0 

"-.../ 

• ,;: ''i~ ~ t ••: 
;,{. ,~· . ~:· ... :. . "' ~~~J:; '. !...~ u . .. ~· .. t,:t 
I ... ~~;f.:. •'' i;;£~ 

~,....,,!, .. .:.> ':~"#-· l~~ ~. i , 

>- 1 X 10--6 ~ '"~~~ 
1-
H - . 

...,. j 
: ~: 

_j 

I~~§ H ::.:~ iUJ!' -~ 

!D ·n r1 ~· q.- I 
<( -· r.~.:· .. ~",;:; ~~t ~/.t~~/2• w "":·_, 
:::::,: ·"'"' ~ t:•&f~ 

•: I ~ 11. ~ ~;~ ... ,"-~:~~~~· a:: : •. t': 
:;.s~~~-w .. ,_. 

'I: .... ~~"'~'"". a. 1 X 10--7 .. 
10 15 20 25 30 

AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

Project: LAGOON CLOSURE SWMU 1 01 @ CANNON AFB Project No.: DACW45-03 

Locot ion: WASTE WATER TREATMENT PLANT CAFB File No.: AH4-03-8 

Date: 9-12-03 Lab No.: LE-IP-9 

Tested by: L.E.L 
PERMEABILITY TEST REPORT 

Checked R.C.L. by: 
LYDICK ENGINEERS k SURVEYORS. INC. Test: FH - Falling head c 



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

FALLING HEAD PERMEABILITY TEST RESULTS 

f JECT NAME: LAGOON CLOSURE SWMU 101 @ CANNON AFB 

PROJECT LOCATION: WASTE WATER TREATMENT PLANT CAFB 

SAMPLE IDENTIFICATION: BORROW FILL MATERIAL 

BOSTWICK PIT MELROSE,NM IN-PLACE-9 

DESCRIPTION: BROWN SANDY LEAN CLAY 

CLASSIFIED AS "CL" AS PER USCS 

MAX. DRY DENS.: 107.1 OPT. WATER CONTENT: 14.3 

SPECIMEN DATA 

FILE NO.: AH4-03-8 

PROJECT NO.: DACW45-03 

LAB NO.: LE-IP-9 

SAMPLE TYPE: IN-PLACE-9 

DATE: 9-12-03 

INITIAL PARAMETERS: FINAL PARAMETERS: 

HEIGHT: 10.19 em 

DIAMETER: 7.24 em 

WET WEIGHT: 749.6 9 

MOISTURE CONTENT: 15.3 % 

DRY DENSITY: 96.8 pcf 

PERCENT COMPACTION: 90.3 

HEIGHT: 10.20 em 

DIAMETER: 7.24 em 

WET WEIGHT: 833.2 9 

MOISTURE CONTENT: 27.9 % 

DRY DENSITY: 96.8 pcf 

TEST PARAMETERS 

CELL NO.: 3 PANEL NO.: 3 POSITIONS: 3 

CELL PRESSURE: 

SATURATION PRESSURE: 

TOTAL FLOW VOLUME: 

LENGTH OF TEST: 

AVERAGE GRADIENT: 

TEMPERATURE: 

PERMEABILITY, K, at 20 de9 C: 

RUN NO. 1 

93.5 psi 

91.0 psi 

PERMEABILITY DATA 

RUN NO. 1 

2.85E 00 cc 

7,200 sec 

10.4 

21.4 de9 c 
8.98E-07 em/sec 

:==================== LYDICK ENGINEERS & SURVEYORS, INC. 

RUN NO. 2 

RUN NO. 2 

====================~ 



============================================================================= 
PERMEABILITY TEST DATA 

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

roject Name: 
ile No.: 
roject Location: 
roject No.: 
ample Identification: 

ab No.: 
escription: 

ample Type: 
ax. Dry Dens.: 
ethod· (D1557/D698) : 
?t. Water Content: 
ate: 
emarks: 

ermeameter Type: 
ested }Jy: 
hecked by: 
est type: 

Diameter: 1 
Top: 2.850 
Middle: 2.850 
Bottom: 2.851 

in 
in 
in 

Average: 2.85 in 

l~ength: 1 
4.013 in 

Average: 4.01 in 

~oisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PROJECT DATA 

LAGOON CLOSURE SWMU 101 @ CANNON AFB 
AH4-03-8 
WASTE WATER TREATMENT PLANT CAFB 
DACW45-03 
BORROW FILL MATERIAL 
BOSTWICK PIT MELROSE,NM IN-PLACE-9 
LE-IP-9 
BROWN SANDY LEAN CLAY 
CLASSIFIED AS "CL" AS PER USCS 
IN-PLACE-9 
107.1 
D-698 
14.3 
9-12-03 
ASTM D 5084-01 B=98.1 
5 PSI FOR B Cal2 REAGENT 
FLEXWALL 
L.E.L. 
R.C.L. 
FH - Falling head C 

PERMEABILITY TEST SPECIMEN DATA 

Before test: After test: 

2 1 
in 2.852 
in 2.851 
in 2.852 

7.24 em 2.85 

2 3 1 
in in 4.016 

10.19 em 4.02 

Sample Parameters: 
2.73 

875.32 
775.91 
125.74 
15.3 % 
96.8 pcf 

0.4323 
54.8 % 

90.3 % of max 

in 
in 
in 

in 

in 
in 

2 
in 
in 
in 

7.24 em 

2 
in 

10.20 em 

958.95 
777.35 
125.74 
27.9 % 
96.8 pcf 

0.4321 
100.0 % 

3 
in 

============================================================================== 
LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 8 

==========================================================================q::~== 



------------------------------------------------------------------------------FALLING HEAD PERMEABXLITY TEST CONDITIONS DATA 

Cell No.: 3 Panel No.: 3 Positions: 3 

Run Number: 1 2 

Cell Pressure: 93.5 psi 0.0 psi Inflow Saturation Pressure: 91.0 psi 0.0 psi Inflow Buret Area: 0.2000 em 2 0.2000 em~ Outflow Buret Area: 0.2000 cm 2 0.2000 em~ Test Temperature: 21.4 oc 0.0 oc Outflow Saturation Pressure: 90.0 psi 0.0 psi 

PERMEABILITY TEST READINGS DATA 

CASE DATE TIME ELAPSED INFLOW OUTFLOW OUTFLOW/ PERM. D X (24 hr) TIME LEVEL LEVEL INFLOW K s sec em em RATIO em/sec 
s X 9/12/ 3 8:00:00 0 50.00 o.o 0.00 O.OOE 00 9/12/ 3 8:30:00 1,800 46.50 3.5 1.00 8.25E-07 9/12/ 3 9:00:00 1,800 42.95 7.1 1. 00 8.90E~07 9/12/ 3 9:30:00 1,800 39.37 10.6 1. 00 9.60E-07 9/12/ 3 10:00:00 1,800 35.76 14.2 1.00 1. 04E-06 

Gradient= 1.041E 01 Total vo~ = 2.85E oo cc Test duration= 7,200 sec Permeability, K2l.4° = 9.292E-07 em/sec, K20° = 8.984E-07 em/sec Permeability values are incremental 

=~====~======:=:==~=~========:==========~===========~=;======•==•======~====~= ?AGE 2 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 8 ======~==c===-==~==~=======~=====~=====2~==;~=====~=======~======~==~===~==~== 



ydick Laboratories 
l5 E. Second Street 
io ,,, JM 88101 

l'~ .. L-3771 

ASTM 0 5084-01 
Contractor: ARROWHEAD 
Project: SWMU 101 
Location: CANNON A.F.R 
Date: 9/12/2003 

Sample 10: IN-PLACE-9 

=burette area (cm2
) 

= time inerval (s) 

= temperature (deg C) 
=sample length (em) 

=sample diameter (em) 

a 

A = (n/4) · (d)2 

41.16868677 

in = inflow pressure 

out = outflow pressure 

t T 

nW = conversion factor from psi to em of water 

cmW 
0.0142091301798 

ho 
h1 
h2 
h3 
h4 

H = Pin+ (hin -hout}- Pout 

hin Values 

120.3772847 cmW 

113.3772847 cmW 

106.2772847 cmW 

99.1172847 cmW 

91.8972847 cmW 

L d 

gradient= H/L 

Go 11.81328 

G1 11.12633 

G2 10.42957 

G3 9.726917 

G4 9.018379 

Headloss across sample should not 
drop to less than 75% of initial 

minh = o. 75(hr-o-:-> ------~ 
minh = I · 90.2830 cmW 

I 



c = (a·L)/(2+A+t) 
1.3751E-05 

Ksat1 = C·ln[(Ho/H1)] 

Ksat2 = C·ln[(H1/H2)] 

Ksat3 = C·ln((H21H3)] 
Ksat4 = C·ln[(H3/H4)] 

8.2382E-07 

8.89271 E-07 
9.59102E-07 

1.04002E-06 

:mean = (Ksat1 + Ksat2 + Ksat3 + Ksat4)/4 

ercent Deviation - less than 25%deviation from mean value 

:1 = I {Ksat1 - Kmean)/Ksat1 I 
~ = I (Ksat2- Kmean)/Ksat21 

:3 = I {Ksat3- Kmean)/Ksat31 

:4 = I {Ksat4- Kmean)/Ksat41 

Temperature Correction 

:20 = [(2.2902·0.9842T)fT0.1702]"Kmean 

Kmean = 

K1= 
K2 = 
K3 = 
K4 = 

K2o = 

:atio of Inflow/Outflow Rates- Should be between 0.75 and 1.25 

9.28054E-071 

12.652% 

4.361% 

3.237% 

10.766%. 

8.97416E-o71 

ateo=[(hinO-hin1)·(aJt)]/((hout1- houto)·(a/l)] rateo = 1.000 

ar = !(hin1- hin2)·(aJt)]/[(hout2- hout1)·(a!l)] rate1 = 1.000 

ate2 = l(hin2- hin3}{aJt)]/[(hout3- hout2)·(a!l)] rate2 = 1.000 

ate3 = l(hin3- hin4)·(aJt)]/[(hout4 - hout3)·(a!l)] rate3 = 1.000 

TES~~ 



PERMEABILITY TEST REPORT 
TEST DATA: SAMPLE DATA: 
Specimen Height (em): 10.20 Sample I dent i f i cot ion : BORROW FILL MATERIAL 
Specimen Diameter (em): 7.24 BOSTWICK PIT MELROSE,NM IN-PLACE-1 0 
Dry Unit Weight (pcf): 96.5 Vi sua I Description: BROWN SANDY LEAN CLAY 
Moisture Before Test (%): 14.4 CLASSIFIED AS .. CL" AS PER uses 
Moisture After Test (%): 27.8 Remarks: ASTM D 5084-01 B=97.8 
Run Number: 1 • 2 J. 5PSI FOR 8 Co 12 REAGENT 
Cel I Pressure (psi): 94.5 Maximum Dry Density (pcf): 107. 1 

Optimum Moisture Content (%): 14.3 
Sat. Pressure (psi): 92.0 ASTM(D-698) 

. ' Percent Compoc t ion : 90.1% 
Permeometer type: FLEXWALL 

Perm. (em/sec): 9.53 X 10--7 Sample type: IN-PLACE - 10 

TIME - t (sec) 
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10 15 20 25 30 
AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

Project: LAGOON CLOSURE SWMU 1 01 @ CANNON AFB Project No.: DACW-45-03 

Loeot ion: WASTE WATER TREATMENT PLANT CAFB File No.: AH-3-04-10 

Date: 9-12-03 Lab No.: LE-IP-10 

Tested by: L.E.L. 
PERMEABILITY TEST REPORT Checked by: R.C.L. 

LYDICK ENGINEERS c!c SURVEYORS. INC. Test: FH - Falling head c 

Jo-' 



============================================================================= 
FALLING HEAD PERMEABILITY TEST RESULTS 

JECT NAME: LAGOON CLOSURE SWMU 101 @ CANNON AFB 

?ROJECT LOCATION: WASTE WATER TREATMENT PLANT CAFB 

~AMPLE IDENTIFICATION: BORROW FILL MATERIAL 

BOSTWICK PIT MELROSE,NM IN-PLACE-10 

FILE NO.: AH-3-04-10 

PROJECT NO.: DACW-45-03 

LAB NO.: LE-IP-10 

JESCRIPTION: BROWN SANDY LEAN CLAY SAMPLE TYPE: IN-PLACE 

CLASSIFIED AS "CL" AS PER USCS 

1AX. DRY DENS.: 107.1 OPT. WATER CONTENT: 14.3 DATE: 9-12-03 

INITIAL PARAMETERS: 

HEIGHT: 1D.20 em 

DIAMETER: 7.24 em 

WET WEIGHT: 741.4 9 

MOISTURE CONTENT: 14.4 % 

DRY DENSITY: 96.5 pcf 

PERCENT COMPACTION: 90.1 

-, 

SPECIMEN DATA 

FINAL PARAMETERS: 

HEIGHT: 10.21 em 

DIAMETER: 7.24 em 

WET WEIGHT: 832.4 9 

MOISTURE CONTENT: 27.8 % 

DRY DENSITY: 96.8 pcf 

TEST PARAMETERS 

CELL NO.: 2 PANEL NO.: 2 POSITIONS: 2 

CELL PRESSURE: 

SATURATION PRESSURE: 

·TOTAL FLOW VOLUME: 

LENGTH OF TEST: 

AVERAGE GRADIENT: 

TEMPERATURE: 

~-~EABILITY, K, at 20 de9 C: 

RUN NO. 1 

94.5 psi 

92.0 psi 

PERMEABILITY DATA 

RUN NO. 1 

3.00E 00 cc 

7,200 sec 

10.3 

21.4 de9 C 

9.53E-07 em/sec 

RUN NO. 2 

RUN NO. 2 

==================== LYDICK ENGINEERS & SURVEYORS, INC. ===================== 

to~t.. 



.• 

------------------------------------------------- -----------------------------FALLJ:NG }U:AD PERMEABJ:LI:TY TEST CONDI:TJ:ONS DATA 

Cell No.: 2 Panel No.: 2 Positions: 2 

Run Number: 1 2 

Cell Pressure: 94.5 psi 0.0 psi 
Inflow Saturation Pressure: 92.0 psi 0.0 psi 
Inflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

Outflow Buret Area: 0.2000 crn 2 1.7100 cm 2 

Test Temperature: 21.4 oc 0.0 oc 
outflow Saturation Pressure: 91.0 psi 0.0 psi 

PERMEABILITY TEST READINGS DATA 

CASE DATE TIME ELAPSED INFLOW OUTFLOW OUTFLOW/ PERM. D X (24 hr) TIME LEVEL LEVEL INFLOW K s sec em em RATIO em/sec 

s X 9/12/ 3 13:00:00 0 50.00 0.0 0.00 O.OOE 00 9/12/ 3 13:30:00 1,800 46.30 3.7 1.00 8.75E-07 9/12/ 3 14:00:00 1,800 42.56 7.4 1.00 9.45E-07 9/12/ 3 14:30:00 1,800 38.85 1.1.2 1.00 1.01E-06 9/12/ 3 15:00:00 1,800 35.01 15.0 1. 00 1.12E-06 

Gradient = 1.032E 01 Total vol = 3.00E 00 cc Test duration= 7,200 sec Permeability, K21.4° = 9.859E-07 em/sec, K20° = 9.532E-07 em/sec Permeability values are incremental 

.... ,,, ~~t': l~: ''J(,·.,. 
'""".,.~· .. :·~ t. ~C§..~I:, ''!',<1 

- LYDICK ENGINEERS &: SURVEYORS, INC. DATA SET 10 ~;;================•==~-===============:====:==:=:==~c====:===~=~;=~===~====== 



.ydick Laboratories 
05 E. Second Street · 
:lovis, NM 88101 

'62-3771 

1 = burette area (cm2
) 

=time inerval (s) 

-=temperature (deg C) 

_=sample length (em) 

I= sample diameter (em) 

a 

A= (TT/4) . (d)2 

41.16868677 

'in = inflow pressure 

'out = outflow pressure 

ASTM D 5084-01 
Contractor: ARROWHEAD 
Project: SWMU 101 
Location: CANNON A.F.B. 
Date: 9/12/2003 

Sample ID: IN-PLACE- 10 

t T L d 

:mW = conversion factor from psi to em of water 

cmW 
0.0142091301798 

ho 

h1 
h2 
h3 
h4 

H = Pin + (hin -hout) - Pout 

;~~ 

~.....,., ....... ~,. ................ ~~~-"--'-' ~~ ........ 

hin Values 

120.3772847 cmW 

112.9772847 cmW 

105.4972847 cmW 

97.9772847 cmW 

90.3972847 cmW 

hout Values 

gradient= H/L 

Go 11.80169 

G1 11.0762 

G2 10.34287 

G3 9.605616 

G4 8.862479 

Headloss across sample should not 
drop to less than 75% of initial 

minh = o. 75(ho> 
minh= ,~---90-.2-8_3_0_c_m_W __ ~ 



: = (a·L)/(2+A+t) 
1.37645E-05 

Ksat1 = C·ln[(Ho/H1)] 

Ksat2 = C·ln[(H1/H2)] 
Ksat3 = C·ln[(H21H3)] 

Ksat4 = C·ln[(H3/H4)] 

8. 73276E-07 

9.4289E-07 

1. 01788E-06 

1.1 0834E-06 

(mean = {Ksat1 + Ksat2 + Ksat3 + Ksat4)/4 

>ercent Deviation - less than 25%deviation from mean value 

(1 = f (Ksat1- Kmean)/Ksat11 
(2 = I ( Ksat2 - Kmean )/Ksat21 
(3 = I (Ksat3- Kmean)/Ksat31 
(4 = I (Ksat4- Kmean)/Ksat41 

Temperature Correction 

C2o = [(2.2902·0.9842T)ff0.1702]·Kmean 

Kmean = 

K1= 
V--
~·-

K2o = 

~atio of Inflow/Outflow Rates - Should be between 0. 75 and 1.25 

9.85596E-071 

12.862% 

4.529% 

3.172% 
11.074% 

9.53059E-o71 

atf'" = !(hinO- hin1)·(alf:)]/[{hout1 - houtO)·(a/t)] rateo = 1.000 
a, . !(hin1- hin2)·(alf:)]/[(hout2- hout1)·(alt)] rate1 = 1.000 
ate2 = !(hin2- hin3)·(alf:)]/[(hout3 -: hout2)·(alt)] rate2 = 1.000 
ate3 = !(hin3- hin4)·(alf:)]/[(hout4 - hout3)·(alt)] rate3 = 1.000 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSMITTAL NO-. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 0911912003 02317-20 

(Reaclll'lstnJCliOns on the reYei'M side prior 1o Initiating this form) 

SECTION r • REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS {This aectlon will be lnlllated by the c:;ontraetor) 

TO: Cann011 AFB Resident Offk:e FROM: Fosler Wheeler Environmental C CONTRACT NO. CH:CKONE: ! 
US Arrf'fi Corps «Engineers (i} THIS IS A NEW TRANSMITTAl. 

201 N. Perlneler Rd. ~ Uptgym BNd, ~ Suite 220 DACW45-94-C-0003 0035 0THIS IS A RESUBMITIAL OF 

Ca11non AFB NM 88103 Albuquerque, NM 87110 TRANSMITTAl. 
• 

SPECIFICATION SEC. NO. (CCNer f#t one aactlon wl1h each PROJECT TITLE AND l-OCATION CHEC~E: [iiS TRANSWTAL IS 
tranmlttiiO 02377 SWMU 101 - S1111111ge t.agoons Cannon AFB FOR Fl() ~ GQVT. APPROVAL 

ITEM DESCRIPT~ OF ITEM SUBMmJD WOORCONTR. NO. CONTIVoCT ~fEA!NCE FOil V.-..aATI~ FOR 
HO. (Type size, modll numbarlelc.} CAf •• ~ OF DOCUMENT CONTRACtOR (Sit CE 

CAAWIHGOR- COPIE& USE CODE tns1ruc11an USE 
IROCHIJRE NO. SPEC. DRAWIN<J No.8) CODE 

(See lnttrudlon no. 8) PMA.NO. SHeET NO. 

•• b. c. d. •• f. g. h. I. 

6 Borrow Source Assmt Benn Material-2nd 65 TEST REPORTS 3 3.1 A 13 

' 

, 

REMARKS I certify IJiat 1M lboVe a tlbd n.tna hive been NYII'nll 

V\..$C.~ ~lL ~~~ ~ trtll~'-l<-. Cou(':u(]l.O&.rt ~ST /(J:P!:>~ Ct#T~ In dltllll tnd ,,. co~ In the atJtct conforman~ wlh the 

w ~e: '1IJ~ c~~ Ti...-£ -,tilt ~ ~ ~ ~1- ~ :r~ ~ -r-· .tmd. I ~~~ ~\ . 
j.A 

' ' NNAF/fHD SIGNATURE t1 ,__...,.TOR 

SECTION II- APPROVAL ACTION ~ I -
ENCLOSURSS RETURNED (Utt by Item No.) ....... TITI.EAND•re o••~rrv 1 OATE 

9-.f(J-O;J cu:. C( -· 

---- - -

~ ENG FORM 402S.R, MAR 85 
s:;l 

(E'R 415-1·10) EDITION OF SEP 131S OBSOLETE SHEET1 OF 1 (P~ CI!MP.CEJ 
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SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Sept 19, 2003 Submittal No.: 02377-20 

Foster Wheeler Environmental Corporation Stamp 
SWMU 101 Sewage Lagoons Closure, Cannon AFB. NM 

Certified fOf' approval as indicated below: 

Appro\led as submitted 

B - Approved except as noted on the drawings andlor attached sheets. 

N0.919 

It Is hereby certified that the (equipment) (material) shown and marked in this submittal is~ prOposed 

to be incorpof'ated into Contrad Number OACW45-94--0-0003, Delivery Order No. 35, Work Authorization 

Directive 1 is in compliance with the contract <hwings and specifications, can be 

allocated spae$$, and is submitted for Government appro~ ... <:~~ 

ReviewedfCertified By: 

Description of items reviewed: SD--06 

U.S. Anny Corps of Engineers Stamp 
U.S. Army Engineer Dislrid, AII:JuC!uerque Corps of Engineers 

Certified for approval as indicated below: 

A - Approved as submitted. 

Approved except as noted on the drawings and/or attached sheet(s). Resubmission no( 

required. 

C - Approved 8lOOepl as noted on the dra~ngs and'or attached sheet( a). Resubmission requlred. 

0 - WiH be returned by separate correspondence. 

E- Disapproved; see cbmments on attached sheet. 

F - Receipt acknowledged. 

G - Other: Specify. 

Note: Items approved as to general layout only. Dimensions and <IU8ntlties checked. AWr'OYal does 

not relieve contractor Of responSibilities for errors that may exlst. as contractor •• be 

responsible for dimensions and design of adequate oooectioos. Details and satisfactory 

Date: r"Li-!J J 

Reviewer's Signature: 

Gl03 



Lydick Engineers & Surveyors, Inc. 
P. 0. Box 728 
205 E. 2nd Street 
Clovis, NM 88101 
505-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS. 66213 

Proj:CLOSURE OF SWMU 101 SEWAGE LAGOON@ CANNONA.F.B. 

Sample Date: 3-Jun-03 
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Date Tested: 4-Jun-03 

Zero Air Voids @ 2.65 S.G. 
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Proctor Report 
Report Date: 3-Jun-03 
ProjeCt: DACW45-94-D-0003 
Report Number: 2 

Copies To: ARROW HEAD 
FOSTER WHEELER 

CORPS OF ENGINEERS 

Sample Type: IN-PLACE 
LANCE E. LANGAN 

EXISTING BERM 
LANCE LANGAN 

Sampled By: 
Source: 
Tested By: 

Date Received: 3-Jun-03 

Max. Dry Density: 
Optimum Moisture(%): 

Moisture 
Content 

10.2 
12.2 
14.2 
16.3 
18.2 

Dry 
Density 

100.3 
111.5 
117.5 
111.3 
105.9 

117.5 
14.1 

Wet 
Density 

110.6 
125.2 
134.2 
129.4 
125.2 

Method: ASTM D 698-01 
Rammer Type: MANUAL 
Preparation: DRY TO WET 
% Retained 5mm screen: 0.0 
%Retained 10mm screen: 0.0 

9 

9 •u 
9 10 11 12 13 14 15 16 17 18 19 20 21 22 %Retained 20mm screen: 0.0 

Moisture Content(%) 

Sample Description: EXISTING BERM REDDISH CLAYEY SAND CLASSIFIED AS SM-SC AS PER USCS 

tS~~~j:.
1

~~if~~\ 
Per. A'c£>~~ 

Reporting of these test results constitutes a testing service only. Engineering interpr~~~'~{~f6~~·~~;~flest results is provided 
only on written request. ''.·,,,. ·~·arc3S\I07~,,-··· 

,. 11 11UJHH\\'ro. 



Lydick Engineers & Surveyors, Inc. 
P.O. Box728 
205 E. 2nd Street 
Clovis, NM 88101 

. '-762-3771 

To: ARROWHEADCONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS. 66213 

Proj:CLOSURE OF SWMU 101 SEWAGE LAGOON@ CANNON A.F.B. 

Sample Date: 11-Sep-03 
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Date Tested: 20-Sep-03 

Zero Air Voids @ ~ 2.65 S.G. 
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Proctor 
Report Oat~: 
Project 
Report Number: 

Report 
22-Sep-03 

DACW45-9~:..ooo3 , , 
2 

COMPOSITE 
LAB 

EXISTING BERM 
ROBERTMICK 

Sample Type: 
Sampled By: 
Source: 
Tested By: 

Date Received: 11-SeP:03 

Max. Dry Density: 
Optimum Moisture (%): 

Moisture 
Content 

7.8 
9.6 
11.6 
13.7 
15.8 

Dry 
Density 

108.9 
121.6 
122.4 
117.2 
112.3 

123.5 
10.7 

Wet 
Density 

117.5 
133.3 
136.7 
133.3 
130.0 

Method: ASTMD 1557-01 
Rammer Type: MECH. 
Preparation: DRY TO WET 
% Retained Smm screen: 0.0 
%Retained 10mm screen: 0.0 

10 

10 

10 4 
6 7 8 9 10 11 12 13 14 15 16 17 18 19 %Retained 20mm screen: 0.0 

Moisture Content (%) 

Sample Description: EXISTING BERM CLASSIFIED AS "SM-SC AS PER USCS 

Comment: RETEST OF SAMPLE 3-JUN-03 



Lydick Engineers & Surveyors, Inc. 
P.O. Box 728 
205 E. 2nd Street 
Clovis, NM 88101 
505-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK, KS. 66213 

Proj:CLOSURE OF SWMU 101 SEWAGE LAGOON@ CANNONA.F.B. 

Sample Date: 3-Jun-03 
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Date Tested: 4-Jun-03 

~ 2.65 S.G. Zero Air Voids (ii 
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Proctor 
Report Date: 
Project: 
Report Number: 

Report 
3-Jun-03 

DACW45-94-D-0003 
2 

Copies To: ARROW HEAD 
FOSTER WHEELER 

CORPS OF ENGINEERS 

Sample Type: IN-PLACE 
LANCE E. LANGAN 

EXISTING BERM 
LANCE LANGAN 

Sampled By: 
Source: 
Tested By: 

Date Received: 3-Jun-03 

Max. Dry Density: 
Optimum Moisture (%): 

Moisture 
Content 

10.2 
12.2 
14.2 
16.3 
18.2 

Dry 
Density 

100.3 
111.5 
117.5 
111.3 
105.9 

117.5 
14.1 

Wet 
Density 

110.6 
125.2 
134.2 
129.4 
125.2 

Method: ASTM D 698-01 
Rammer Type: MANUAL 

. Preparation: DRY TO WET 
% Retained 5mm screen: 0.0 
%Retained 10mm screen: 0.0 

9 

9 6 
9 10 11 12 13 14 15 16 17 18 19 20 21 22 %Retained 20mm screen: 0.0 

Moisture Content (%) 

Sample Description: EXISTING BERM REDDISH CLAYEY SAND CLASSIFIED AS SM-SC AS PER USGS 

Pec~\4.·4~ 
Reporting of these test results constitutes a testing service only. Engineering interpretatic;n ·rir :ev~Juation ·bitest results is provided 
only on written request. · '. . i · ·.:' :.,,:· · ' ·. 

.J 



PERMERBI~ITY TEST REPORT 
TEST DATA: SA11PLE DATA: 

Specimen Height (em): 11.44 Sample Identification: EXISTING BERM 
Specimen Diameter (em): 6.29 MATERIAL .. ASSESSMENT" 

Dr~ Unit Weight <pcf); 117.5 Visual Des c r· i p t i on : REDDISH SANDY CLAYEY 
Moisture Before Test (%) : 14. 1 SAND CLASSIFIED AS S11-SC AS PER uses 
Moisture After Test (%): 15.S Remarks: ASTM D 5084-01 8=98.8 5 
Run Number; 1 • 2 "' PSI FOR B Co1 2 REAGENT 
Cell Pressure Cps i ) : 92.0 Maximum Dr~ Dens it~ Cpcf): 117.5 

Optimum Moisture Content (%) : 14.1 
Sat. Pressure (psi): 90.0 ASTt1 ( D-698) 

Percent Compaction: 100.0% 
Permea.meter t!jpe: FLEXWALL 

Perm. (em/sec): 1.12 X HlA-G Sample type: REMOLDED 

Tir1E - t (sec) 
0 2500 5000 7500 10000 
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(A 
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~ 6 X 10A-6 

.:i 11'\~'H -~~lj .. 

I 4 X H!A-6 \\ ~ :•\o 'I II;-"' /(ft 

f~y~~;~~ >-
1-
...... 
_J 
H 

2 10"-6 ll1 X 

<I ~:~-- -.<> q .. ,~ / .. _:-;::J;' ~: w 
E \: .:~:;; t~~- L;;·~· {~~;<;:,{ IY 

·~ w ~-Q_ 1 X 10A-6 ''; ... ,, .. 
0 5 10 15 . IIIO~t"Z0 

AVERAGE HYDRAULIC GRADIENT - dH/L Cem/em) 

Project: LAGOON CLOSURE SWMU 101 1!1 CANNON AFB Pr·o ject l'lo. : DACW-45-94 

Location: WASTE WATER TREATMENT PLANT CAFE File No.: AH-4-03-47 

Date: 9-8-'-03 La.b No. : LE-32B K.SAT-1 

Tested b~: L.E.L. 
PERMEABILITY TEST REPORT 

Checked b~: R. C. L. 

LYDICK ENGINEERS & SURVEYORS. INC. Test: FH - Falling head c 

.S 



============================================================================= 
FALLING HEAD PERMEABILITY TEST RESULTS 

PROJECT NAME: LAGOON CLOSURE SWMU 101 @ CANNON AFB 

PROJECT LOCATION: WASTE WATER TREATMENT PLANT CAFB 

SAMPLE IDENTIFICATION: EXISTING BERM 

MATERIAL " ASSESSMENT" 

DESCRIPTION: REDDISH SANDY CLAYEY 

SAND CLASSIFIED AS SM-SC AS PER USCS 

MAX. DRY DENS.: 117.5 OPT. WATER CONTENT: 14.1 

SPECIMEN DATA 

FILE NO.: AH-4-03-47 
PROJECT NO.: DACW-45-94 
LAB NO.: LE-32B KSAT-1 

SAMPLE TYPE: REMOLDED 

DATE: 9-8-03 

INITIAL PARAMETERS: FINAL PARAMETERS: 

HEIGHT: 11.44 em 

DIAMETER: 6.29 em 

WET WEIGHT: 764.5 g 

MOISTURE CONTENT: 14.1 % 

DRY DENSITY: 117.5 pcf 

Pl<!RCENT COMPACTION: 100.0 

HEIGHT: 11.46 em 

DIAMETER: 6.30 em 

WET WEIGHT: 774.6 g 

MOISTURE CONTENT: 15.6 % 

DRY DENSITY: 117.3 pcf 

TEST PARAMETERS 

CELL NO.: 1 PANEL NO.: 1 POSITIONS: 1 

CELL PRESSURE: 

SATURATION PRESSURE: 

TOTAL FLOW VOLUME: 

LENGTH OF TEST: 

AVERAGE GRADIENT: 

TEMPERATURE: 

~ -~EABILITY, K, at 20 deg C: 

RUN NO. 1 

92.0 psi 

90.0 psi 

PERMEABILITY DATA 

RUN NO. 1 

2.44E 00 cc 

7,200 sec 

9.5 

21.4 deg c 
1.12E-06 cmjsec 

==================== LYDICK ENGINEERS & SURVEYORS, INC. 

RUN NO. 2 

RUN NO. 2 

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



============================================================================== 
PERMEABILITY TEST DATA 

=====================7=================================================~====== 

>roj ect Name: 
~ile No.: 
>roject Location: 
>roj ect No. : 
>ample Identification: 

Jab No.: 
>escription: 

>ample Type: 
lax. Dry Dens . : 
lethod (D1557 /D698) : 
~t. Water Content: 
>ate: 
ternarks: 

,errnearneter Type : 
'ested by: 
:hecked by: 
'est type: 

Diameter: 1 
Top: 2.477 
Middle: 2.478 
Bottom: 2.478 

in 
in 
in 

Average: 2.48 in 

Length: 1 
4.503 in 

Average: 4.50 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PROJECT DATA 

LAGOON CLOSURE SWMU 101 @ CANNON AFB 
AH-4-03-47 
WASTE WATER TREATMENT PLANT CAFB 
DACW-45-94 
EXISTING BERM 
MATERIAL " ASSESSMENT" 
LE-32B KSAT-1 
REDDISH SANDY CLAYEY 
SAND CLASSIFIED AS SM-SC AS PER USCS 
REMOLDED 
117.5 
D-698 
14.1 
9-8-03 
ASTM D 5084-01 B=98.8 5 
PSI FOR B Cal2 REAGENT 
FLEXWALL 
L.E.L. 
R.C.L. 
FH - Falling head C 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

2 
in 
in 
in 

6.29 ern 

2 3 
in 

11.44 ern 

Sample Parameters: 
2.65 

889.60 
795.00 
125.10 
14.1 % 

117.5 pcf 
0.2895 
91.8 % 

100.0 

1 
2.479 
2.479 
2.479 
2.48 

1 
in 4.510 

4.51 

% of max 

in 
in 
in 

in 

in 
in 

After test: 

2 
in 
in 
in 

6.30 em 

2 
in 

11.46 ern 

899.60 
795.00 
125.00 
15.6 % 

117.3 pcf 
0.2912 
100.7 % 

3 
in 

============================================================================= 
~GE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 47 
=================================================================~~~======== 

·. 



Lydick Laboratories 
205 E. Seco.nd Street 
( is, NM 88101 
Suo-762-3771 

a = burette area ( cm2
} 

t = time inerval (s) 

T =temperature (deg C) 

L =sample length (em) 

d =sample diameter (em) 

a 

A = (rr/4) · (d)2 
31.07357148 

Pin= inflow pressure 

Pout= outflow pressure 

ASTM D 5084-01 
Contractor: ARROW HEAD 
Project: SWMU 101 
Location: WASTE WATER 
Date: 9/8/03 

Sample 10: -=3=2=8 ___ _ 

t T L d 

:mW = conversion factor from psi to em of water 

cmW 
0.0142091301798 

ho 

h1 
h2 
h3 
h4 

H = Pin+ (hin -hout) - Pout 

Pin (psi) Pout (psi) Pin (an) Pout (em) 

hin Values 

120.3772847 cmW 

114.1772847 emW 

108.0572847 cmW 

101.9772847 emW 

95.9572847 cmW 

I 6.33E+031 6.26E+03I 

hout Values 

gradi_ent = H/L 

Go 10.52249 

G1 9.980532 

G2 9.445567 

G3 8.914098 

G4 8.387875 

. Headloss across sample should not 
drop to less than 75% of initial 

minh = o. 75(ho) 

q 



e. 

PERMEABILITY. TEST REPORT 
TEST DATA: SAMPLE DATA: 

Specimen Heigh~ <em): 11.42 Sample Identification: EXISTING BERM 
Specimen Diameter (em): 5.27 MATERIAL "ASSESSMENT" 

Dr\:j Unit Weight Cpcf): 111. 3 'visual Oeser· i pt ion: REDDISH SANDY CLAYEY 
Moisture Before Test (%) : 15.3 SA~l CLASSIFIED AS SM-SC AS PER uses 
Moisture After Test (%) : 18.5 Remarks: ASTM D 5084-01 98.2 

Run Number; 1 • 2 A 5 PSI FOR B Col 2 REAGENT 

CeIl Pressure <psi): 95.5 Maximum Dr~ Dens it~ (pcf): 117.5 

Optimum l"'lo isture Content (%): 14. 1 

Sat.. Pressure (psi ) : 93.5 ASTMCD-698) 
Percent Compaction: 94.8% 
Per mea meter t!:Jpe: FLEXWALL 

Perm. (em/sec): 1.27 X HIA-6 Sample t~pe: REMOLDED 

TIME - t (sec) 
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AVERAGE HYDRAULIC GR·=miENT - dH/L (em/em) •Jtl:ttHH\'l\\~ 

Project: LAGOON CLOSURE SWMU 101 @ CANNON AFB Project f'lo. : DACW-45-03 

Location: WASTE WATER TREATMENT PLANT @ CAFB F1 le No.: AH-4-03-48 

Date: 9-8-03 Lab No.: LE-338 KSAT-2 

Tested b~: L.E.L. 
PERMEABILITY TEST REPORT 

Checked by: R.C.L. 
LYDICK ENGINEERS & SURVEYORS, INC. Test: FH - Falling head c 



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

FALLING HEAD PERMEABILITY TEST RESULTS 

PkOJECT NAME: LAGOON CLOSURE SWMU 101@ CANNON AFB FILE NO.: AH-4-03-48 

PROJECT LOCATION: WASTE WATER TREATMENT PLANT@ CAFB PROJECT NO.: DACW-45-03 

SAMPLE IDENTIFICATION: EXISTING BERM 

MATERIAL "ASSESSMENT" 

LAB NO.: LE-33B KSAT-2 

DESCRIPTION: REDDISH SANDY CLAYEY 

SAN CLASSIFIED AS SM-SC AS PER USCS 

SAMPLE TYPE: REMOLDED 

MAX. DRY DENS.: 117.5 OPT. WATER CONTENT: 14.1 DATE: 9-8-03 

INITIAL PARAMETERS: 

HEIGHT: 11.42 ern 

DIAMETER: 6.27 ern 

WET WEIGHT: 732.4 g 

MOISTURE CONTENT: 16.3 % 

DRY DENSITY: 111.3 pcf 

PERCENT COMPACTION: 94.8 

SPECIMEN DATA 

FINAL PARAMETERS: 

HEIGHT: 11.45 ern 

DIAMETER: 6.29 ern 

WET WEIGHT: 749.7 g 

MOISTURE CONTENT: 18.5 % 

DRY DENSITY: 111.1 pcf 

-· --------------~---------------------------------------------
--------------

CELL NO.: 2 

CELL PRESSURE: 

SATURATION PRESSURE: 

TOTAL FLOW VOLUME: 

LENGTH OF TEST: 

AVERAGE GRADIENT: 

TEMPERATURE: 

TEST PARAMETERS 

PANEL NO.: 2 

RUN NO. 1 

95.5 psi 

93.5 psi 

PERMEABILITY DATA 

.~EABILITY, K, at 20 deg C: 

RUN NO. 1 

2.71E 00 cc 

7,200 sec 

9.3 

21.4 deg c 
1.27E-06 crnfsec 

POSITIONS: 2 

RUN NO. 2 

RUN NO. 2 

==================== LYDICK ENGINEERS & SURVEYORS, INC. ===================== 
1<...-t -Z-



============================================================================= 
PERMEABILITY TEST DATA 

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

reject Name: 
ile No.: 
reject Location: 
reject No.: 
ample Identification: 

ab No. : 
escription: 

ample Type: 
ax. Dry Dens.: 
ethod (D1557/D698): 
pt. Water Content: 
ate: 
emarks: 

ermeameter Type: 
ested by: 
hecked by: 
est type: 

PROJECT DATA 

LAGOON CLOSURE SWMU 101 @ CANNON AFB 
AH_:4-03-48 
WASTE WATER TREATMENT PLANT @ CAFB 
DACW-45-03 
EXISTING BERM 
MATERIAL "ASSESSMENT" 
LE-33B KSAT-2 
REDDISH SANDY CLAYEY 
SAN CLASSIFIED AS SM-SC AS PER USCS 
REMOLDED 
117.5 
D-698 
14.1 
9-8-03 
ASTM D 5084-01 98.2 
5 PSI FOR B Cal 2 REAGENT 
FLEXWALL 
L.E.L. 
R.C.L. 
FH - Falling head C 

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

Diameter: 1 
Top: 2.470 in 
Middle: 2.470 in 
Bottom: 2.470 in 
Average: 2.47 in 

Length: 1 
4.498 in 

Average: 4.50 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

2 1 
in 2.475 
in 2.476 
in 2.476 

6.27 em 2.48 

2 3 1 
in in 4.506 

11.42 em 4.51 

Sample Parameters: 
2.65 
861.76 
759.21 
129.33 
16.3 % 

111.3 pcf 
0.3270 
88.8 % 

94.8 % of max 

in 
in 
in 

in 

in 
in 

After test: 

2 
in 
in 
in 

6.29 em 

2 
in 

11.45 em 

883.02 
765.95 
133.33 
18.5 % 

111.1 pcf 
0.3284 
100.3 % 

3 
in 

============================================================================== 
1\.GE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 48 
:============================================================================= 



Lydick Laboratories 
205 E. Second Street 
C' 's, NM 88101 
50..,-162-3771 

a = burette area ( cm2
) 

t = time inerval (s) 

T = temperature ( deg C) 

L = sample length (em) 

d =sample diameter (em) 

a 

A= (TT/4) . (d)2 

30.87627946 

Pin = inflow pressure 

Pout= outflow pressure 

ASTM D 5084-01 
Contractor: ARROW HEAD 
Project: SWMU 101 
Location: WASTE WATER 
Date: 9/8/03 

Sample 10: -=3=3=8 ___ _ 

t T d 

:mW = conversion factor from psi to em of water 

cmW Pin (psi) Pout (psi) 

0.0142091301798 ----

ho 

h1 

h2 

h3 

h4 

H = Pin + (hin -hout} - Pout 

hin Values hout Values 

120.3772847 cmW 

113.6772847 cmW 

106.8772847 cmW 

100.0572847 cmW 

93.2772847 cmW 

gradient = H/L 

Go 10.54092 

G1 9.954228 

G2 9.358781 

G3 8.761584 

G4 8.167888 

Headless across sample should not 
drop to less than 75% of initial 
minh = 0.75(ho) 

/1..-Z -5 N 



c = {a·L)/(2+A+t) 
2.0548E-05 

Ksat1 = C·ln[(HO/H1}] 
Ksa12 = C·ln[(H1/H2)] 
Ksat3 = C·ln[(H2/H3)] 
Ksat4 = C·ln[(H3/H4)] 

1. 17672E-06 
1.267 45E-06 

1.3549E-06 
1.44177E-06 

minh= 

Kmean = {Ksat1 + Ksa12 + Ksat3 + Ksat4)/4 Kmean = 

Percent Deviation - less than 25%deviation from mean value 
K 1 = I (Ksat1 - Kmean)/Ksat1 I K 1 = 
K2 = I (Ksa12- Kmean)/Ksa12l K2 = 
K3 = I (Ksat3- Kmean)/Ksat31 K3 = 
K4 = I (Ksat4- Kmean)/Ksat41 K4 = 

Temperature Correction 
K2o = [{2.2902·0.9842T)!T0.1702]-Kmean K2o = 
R::~'~ of Inflow/Outflow Rates- Should be between 0. 75 and 1.25 r·• 

90.2830 cmW 

1.31021E-ool 

11.344% 

3.374% 

3.298% 

9.125% 

1.26696E-ool 

n.,. =£(hinO-hin1)·{atf:)]/[{hout1- houta)·(aJt)] rateo = 1.000 
rate1 = r(hin1- hin2)·(att:)]/[(hout2- hout1)·(aJt)] rate1 = 1.000 
rate2 = r(hi~ -tlin3)·{att:)]/[{hout3- hout2)·(aJt)] rate2 = 1.006 
rate3=£(hin3-hin4)·(att:)]/[(hout4- hout3)-(att)] rate3 = 1.024 



PERMEABILITY TEST REPORT 
TEST DATA: 5At1PLE DATA: -. 
Specimen Height (em) : 11.44 Sample Identification: E><'.ISTING BERt'\ 

Specimen Diameter (em): 5.30 t1ATERIAL .. ASSESSt1EtH .. 

Dr~ Unit Weight ( pcf): 105.9 Visual Description; REDDISH SAND'( CLAYEY 

Moisture Before Test (%) : 18.2 SAND CLASSIFIED AS SM-SC AS PER uses 

Moisture After Test (%) : 21.4 Remarks: ASTM D 5084-01 8=96.9 

Run Number: 1 • 2 " 5 PSI FOR 8 Co.l2 REAGENT 

CeIl Pressure Cpsi): 99.5 Maximum Drlj Dens it~ Cpcf): 117.5 

Optimum t1o isture Content (%): 14. 1 

Sat. Pressure (psi ) : 97.5 ASTMCD-698) 
Percent Compaction: 30.1% 

Permeameter t13pe: FLD<WALL 

Perm. (em/sec): 1. 41 X HJA-6 Sample ttjpe: REMOLDED 

TIME - t (sec) 
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AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

·tt:t!nh'!\"oi.'(.• 

Project: LAGOON CLOSURE SWMU 101 e CANNON AF'B Project No.: DACW45-03 

Location: WASTE WATER TREATMENT PLANT CAF'B F i Le Na.: AH-4-03-49 

Date: '3-8-03 Lab No. : LE-34B KSAT-3 

Tested b~: L. E.L. 
PERMEABILITY TEST REPORT Checked blj: R.C.L. 

LYDICK ENGINEERS & SURVEYORS, INC. Test: F'H - Fall'ing head c 



·-----------------------------------------------------------------------------
~ALLING HEAD PERMEABILITY TEST CONDITIONS DATA 

Cell No.: 3 Panel No.: 3 Positions: 3 

Run Number: 1 2 

Cell Pressure: 99.5 psi 0.0 psi 
Inflow Saturation Pressure: 97.5 psi 0.0 psi 
Inflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

outflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

Test Temperature: 21.4 oc 0.0 oc 
Outflow Saturation Pressure: 96.5 psi 0.0 psi 

PERMEABILITY TEST READINGS DATA 

CASE DATE TIME ELAPSED INFLOW OUTFLOW OUTFLOW/ PERM. 
D X (24 hr) TIME LEVEL LEVEL INFLOW K 
s sec em em RATIO cmjsec 

s X 9/ 8/ 3 15:00:00 0 50.00 0.0 0.00 O.OOE 00 
9/ 8/ 3 15:30:00 1,800 44.65 5.4 1. 00 1. 90E-06 
9/ 8/ 3 16:00:00 1,800 41.25 8.8 1.00 1.31E-06 
9/ 8/ 3 16:30:00 1,800 37.83 12.2 1.00 1.40E-06 
9/ 8/ 3 17:00:00 1,800 35.00 15.0 1. 00 1.24E-06 

;radient = 9.205E 00 Total vol = 3.00E 00 cc Test duration= 7,200 sec 
•ermeability, K21.4° = 1.463E-06 cmfsec, K20° = 1.414E-06 cmjsec 
·ermeability values are incremental 

:============================================================================= 
'AGE 2 LYDICK ENGINEERS li SURVEYORS, INC. DATA SET 49 
====================================================================~~~=====l~ 



Lydick Laboratories 
205 E. Second Street 
:· 's, NM 88101 
5&_,./62-3771 

a = burette area ( cm2) 

t = time inerval (s) · 

T = temperature ( deg C) 

L =sample length (em) 

d =sample diameter (em) 

a 

A = (rr/4) · (d)2 
31.17245311 

Pin = inflow pressure 

Pout= outflow pressure 

ASTM 0 5084-01 
Contractor: ARROW HEAD 
Project: SWMU 101 
Location: WASTE WATER 
Date: 9/8/03 

Sample 10: _.::34"--'-=B ___ _ 

t T L d 

cmW = conversion factor from psi to em of water 

cmW 
0.0142091301798 

ho 

h1 
h2 
h3 
h4 

H = Pin + {hin -hout) - Pout 

Pin (psi) Pout (psi) Pin (em) Pout (em) 

hin Values 

120.3772847 cmW 

109.6772847 cmW 

102.8772847 cmW 

96.0372847 cmW 

90.3772847 cmW 

I6.86E+03l6.79E+03I 

houtValues 

gradient = H/L 

Go 10.52249 

G1 9.587175 

G2 8.99277 

G3 8.394868 

G4 7.900112 

Headloss across sample should not 

drop to less than 75% of initial 

minh = o. 75(ho) 



c = {a·L)/(2+A+t) 
2.03884E-05 

Ksat1 = C·ln[(HO/H1)] 

Ksa12 = C·ln[(H11H2)] 
Ksat3 = C·ln[(H2/H3)] 
Ksat4 = C·ln[(H3/H4)] 

1.89792E-06 

1.30497E-06 
1.40273E-06 
1.23846E-06 

minh = 

Kmean = (Ksat1 + Ksat2 + Ksat3 + Ksat4)/4 Kmean = 

Percent Devi:;rtion - less than 25%deviation from mean value 

K 1 = I {Ksat1 - Kmean)/Ksat1 I K 1 = 
K2 = I {Ksat2- Kmean)/Ksat21 K2 = 
K3 = I ( Ksat3- l<mean)/Ksat31 K3 = 
K4 = I {Ksat4- Kmean)/Ksat41 K4 = 

Temperature Correction 

K2o = [(2.2902·0.9842T)IT0.1702]-Kmean K2o = 

R >f Inflow/Outflow Rates - Should be between 0. 75 and 1.25 

90.2830 cmW 

1.46102E-061 

23.020% 
11.958% 

4.156% 
17.971% 

1.41279E-ool 

ra~' ... u =!(hinD- hin1)·{alf:)]l[(hout1 - houtO)·{aJt:)] rateo = 1.000 

rate1 = r(hin1- hin2)·{alf:)]/[(hout2- hout1)·{a/t)] rate1 = 1.000 
rate2 = r(hin2- hin3)·{alf:)]l[(hout3- hout2)·(aJt:)] rate2 = 1.000 
rate3 = r(hin3- hin4)·{alf:)]l[{hout4- hout3)·(a/t)] rate3 = 1.000 

"l.-l 

' '• 



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

ROIJERT L. LYDICK 
· PROFESSIONAL ENGINEER AND 

LAND SURVEYOR 

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

ROBERT CHAD LYDICK 
PROFESSIONAL ENGINEER AND 

LAND SURVEYOR 

ASTM 0 2216-01 

CLOVIS. NEW MEXICO 88101 

~ - 24-c ~ PROJECT: 4 ::JOCP w C h::6c.rl""'C . :5~ ...._~ . l o \ DATE: ---=~""'---=----'---=--~_....__ ___ _ 

SAMPLE NO; lo-ct.\ . E'-. &.:-~:-ej B~r""' 

WT. WET/CAN IODo. C> 

W'T. DRY/CAN 87~. Z!)-

WT. CAN 14 ). S" 
WT. WATER 120. 7S" 
WT. DRY 731 ,.]f 
w. c. % f(e .s 7.o 

SAMPLE NO.~--

W~ WET/CAN _____ _ 
W~ DRY/CAN ____ _ 
WT. CAN _______ _ 

WT. WATER -------
W~ DRY ______ _ 
w.c. % _______ _ 

SAMPLE NO. __ _ 

WT. WET/CAN ____ _ 
W~ DRY/CAN ____ _ 

WT. CAN-'----------
WT. WATER ---------
W~ DRY ______ _ 

w.c. %-~------

SAMPLE NO. __ _ 

W~ WET/CAN ______ _ 
WT. DRY/CAN ____ _ 
WT. CAN__,.... _____ _ 

WT. WATER ------
WT. DRY ______ __ 
w.c. % _______ _ 

TESTED BY: L. L~~"'..J 

SAMPLE NO, __ _ 

WT. WET/CAN ____ _ 
W~ DRY/CAN ____ _ 

. WT. CAN ______ _ 
1fT. WATER _____ _ 

WT. DRY-~,-------
W.C. % _______ _ 

SAMPLE NO. __ _ 

WT. WET/CAN ____ __ 
WT. DRY/CAN ____ ___;._ ___ 
W~ CAN _______ _ 

-=lYT~-~A-TER --------'~---

WT. DRY---'-------
Jr.C. % ____________ _ 

SAMPLE NO. __ _ 

WT. WET/CAN __ ..;...._ __ 
W~ DRY/CAN ______ __ 
JYT. CAN _______ _ 

WT. WATER --------'----
W~ DRY ________ _ 

Jr. C. % -------'-----



ROBERT L. LYDICK 
PROFESSIONAL ENGINEER AND 

LAND SURVEYOR 

-------····----------~ 

ROBERT CILUJ LYDICK 
PROFESSIONAL ENGINEER AND 

LAND SURVEYOR 

ASTM 0 2216-01 

CLOVIS, NEW MEXICO 88101 

PROJECT: ~vC:\t;o~6t...>~ tD\ DATE: . (o- I] -o 3 

SAMPLE NO. f.o- 17 l!'i.-~'=iAj pcrrO. 

WT. WET/CAN f£:::;06. D 
1fT. DRY/CAN B71 · t/(p 
WT. CAN t4o 0 3 I 
WTo · WATER · I ~-.s-4 
WT. DRY . 7.34 0 I~ 
W.C. % lll7o 

SAMPLE NO. __ _ 

WT. WET/CAN ____ _ 
W~ DRY/CAN _____ ~~ 
WTo CAN _______ _ 

WT. WATER------
WT. DRY ____ c__ __ _ 

W.C. %--------

SAMPLE NO. __ _ 

W~ WET/CAN _____ _ 
W~ DRY/CAN _____ _ 

W~ CAN_~-------
WT. WATER ~---,------
W~ DRY ______ ~---

W.C .. % --------

SAMPLE NO. __ _ 

WT. WET/CAN,_,_,. ____ _,. 
W~ DRY/CAN--~-
W~ CAN----~------
WT. WATER------
W~ DRY __________ _ 

woc~ % ---------'--

SAMPLE NO._--,-_ 

WT. WET/CAN ____ _ 
WT. DRY/CAN ____ _ 
WT. CAN ____ --:----
WT. WATER--,----
·WT. DRY-'--------
W.C. %--------

SAMPLE NO.----'--

WT. WET/CAN ______ __ 
WT~ DRY/CAN _______ _ 
WT. CAN _______ _ 

-:WT.-~A·TER -,---------'-,;,-'-
W~ DRY----------'--~ w-.c. % __________ _ 

SAMPLE NO . ...,.. ___ _ 

WT. WET /CAN ---'--o---' 

W~ DRY/CAN _______ __ 
- WT. CAN ________ '---

WT. W"A TER -,--.,.---.,-..---
WT. DRY ____ __;_ __ _ 

w.c. %--------

.. 



ROBERT L. LYDICK 
PROFESSIONAL ENCINEER AND 

LAND SURVEYOR 

·-·---------·-··-- -----·-·----------------, 

ROBERT CHAJJ LYDICK 
PROFESSIONAL ENCINEER AND 

LAND· SURVEYOR 

ASTM 0 2216-01 

CLOVIS, NEW MEXICO 88101 

PROJECT: k.'":loca\ C,.\e.,,rc 6W'Mu.. 101 DATE: (o-(4-c:\ 

SAMPLE NO. (p -11 
WT. WET /CAN IOOQ. C> 
WT. DRY/CAN 887. l <... 
WT. CAN /3;:>-_ tD 
WT. WATER lf"Z...88. 
WT. DRY 7~-7.... D "2.. 

W;C. % /SO 

SAMPLE NO. __ _ 

WT. WET/CAN ____ _ 
W~ DRY/CAN---~---
WT. CAN _______ _ 

WT. WATER------
W~ DRY ______ __;__ ___ ~ 

w.c. %---------

SAMPLE NO. __ __ 

WT. WET/CAN _____ __ 
WT .. DRY/CAN _____ __ 
WT. CAN ______ ~_ 

WT. WATER-----
W~ DRY~--------
W.C. % _______ __ 

SAMPLE NO. __ _ 

TESTED BY: L. Lc:.L\~c..J 

SAMPLE NO.---'---

WT. WET/CAN_--,-__ _ 
W~ DRY/CAN _____ ~ 
WT. CAN ____ -:-----
WT. WATER -------'--~ 
W~ DRY _______ ~_ 

w.c. %---------

SAMPLE NO.----=--

WT. WET/CAN...,..-------
WT. DRY/CAN_. ~--~---
WT. CAN _______ _ 

.. :f:YT~-~A·TER -------'__;__-'--
W~ DRY __________ __;_ 

w.c. %----'-------

SAMPLE NO. __ __ 

WT. WET /CAN~----'----'"""' 
W~ DRY/CAN·~--------
WT. CAN __ --,-:_:__ ___ _ 

WT. WATER._-----'---
WT. DRY ________ _ 

w.c. % ---~-----'-



- .,, . --, .. ...,.......... - -
TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA. MATERIAL &AMPLES, OR DATE TRANSMITTAl NO. 

MANUfACTURER'S CERTIFICATES OF COMPUANCE 0911912003 023n-2t 

(Read lnstruclicnr. on the IBWitM aide prior to lnllaling tnls form) 

SECTION I • REQUEST FOR-APPROVAL OF THE FOLLOWING ITEMS (This section will be inlliP:I by the contractor) 

TO: Canncn AFB Resident otra FROM: Foster Wheeler ElMronmenlal C CONTRACT NO. CHECK ONE: 

US Artrr~ Corpt d Engineer~ 6605 Up&own BIYd, NE Suite 220 OACW45-94-D-0003 0035 
{&]THIS IS A NEW TRANSMITTAL 

201N.~Rd. 

0 THIS IS A RESUBMITTAL OF 

_.C_annon AFB NL88103_ 
Al:lvquerque, NM 87110 TRANSMfTTAL 

SPECIFICATION SEC. NO. (Cover only one taction wiULeach PROJECT TITLE AND LOCATION CHECK ONE: THIS TRANSMITTAL IS 

transmifal) 02371 SWMU 101· Stwtage ~Cannon AFB FOR 0 FIO.ti GOVT. ~PPROVAL 

ITEM DESCRIPTION Of nal 8UBMITT!D WG OR CONTR. NO. CONTRACT REFEReNCE FOR VARtATIOM FOR 

NO. ·{T)rpe ... mcclllliiUmblrla1c.) . CAT.,CUR'I£ 01 DOCWMI!NT CONTRACtOR (SH Cl! 

ORAWING OR COPEI UIECODI! lnstrucllon USE 

BAOCHijRE NO. SPEC. DRAMI40 No.6) CODE 

(See inafrUc11on no. 8) PARA. NO. SH!ETHO. 

•• b. c. d. •• r. g. h. I. 

12 Borrow Offsite-3rd 6500 TEST REPORTS 3 B zt 

I 

! 

I_ I 

REMARKS 
I atrtify thlt tblelxwetu~ ltew!r. havl bllft reYWid 

3fd 6500 CY Asaessment elf sile Malerial- Boatwh::k Pl 
In Utili Ind._ comet •nciJ.i tnt ntG1 conformance with till 

Subject to spproval rl DCN I 3 
contnCI drawltiQIInd S I~ H otherwiM 

~ ::;,..,,.~ ""·~"'~ 

--... C~M.. 

( ~NMIE~~ SJGNATU .. -..~--~~ 

SECTION II ·APPROVAL ACTION ~ I 
ENCLOSURES RETURNED (Ust by kern No.) ~~-;zo•;:rp;: 

I DATE 

9-:;s-:-c3 

NG Fnq 4025-R, MAR 85 (EF! 415-1-10} EOrTIOM OF SEP 83 IS OBSOLETE. SHEET 1 OF1 (~ll'ltCa.tf'-GE) 
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'09/24/2003 
-,-- 16:01 402+221+7848 ~ 85057842663 

SUBMITTAl REVIEW VERIFICATION SHEET 

Date: Sept 19, 2003 
Submittal No.: 02377-21 

Foster Wheeler Environmental Corporation Stamp 

&NMU 101 Sewage lagoons CIO$Ut'8, Cannon AFB, NM 

Certified for approval 8\lndioatec:t below: 

A- ApProved as submitted 

Approved ~ as noted on the drawing~> and/or attached sheets. 

It ie hereby certified~ the (equipment) {material) shown and marlted in this submltt iS that proposed 

to be incorporated into Contract Number DACW45-M-O-OOQ'a, Oelivery Order No. 

Directive 1 is in compliance with the contract drawi 

allocated spaces, and is sub!Tiitted for Government a 

Reviewed/C$1~ By: 

Description ot hems rev\ewed: S0-06 Test Rep 

U.S. Anny Corps of Engineers Stamp 

U.S. Anny Engineer District, AlbuqLHJrque Corps of Engineers 

Cert\i\ed for approval as indicated below: 

Approved as SUbmilted. 

B - Approved except as noted on the drawings and/or attached sheet(s), Re&ubmis&ion not 

required. 

C • Approved except as noted on the ~rawing& a~or attached sheet(s). Resubmission required. 

0 - M be returned by &~aparate (X)ITespondence. 

E- Disapproved; see oomments on attached sheet. 

F - Receipt acknowledged. 

N0.900 Gl09 

~G----~~--s~ __ ·-~--------------------------~
~-~1 

Note: Items approved as to generallayou\ only. Dtm1¥1sions and quantities checked. Approval does ~ n. ~. o 

not relieve contractor of responsibilities for errors that may exis1, as contractQ( shaD be V\ 

responsible for dimensions and design of adequate corrections. Details and s.atisfaclory 

Date: q_t_ 4-llJ 

Reviewer's Signature: 



Lydick Engineers & ·surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 
Clovis, NM 88101 
~'1-762-3771 . 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK KS 66213 . 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOON@ CANNON AFB 

Sample Date: 5-Aug-03 Date Tested: 18-Aug-03 
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Zero Air Voids@ 2.73 S.G. 
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Proctor Report 
Report Date: 20-Aug-03 
Project: DACAW45-94-D-0003 
Report Number: 6 

Copies To: 

Sample Type: 
Source: 
Tested By: 

FWffT 
COE 

ARROWHEAD 

COMPOSITE 
BOSTWICK PIT 

B. HIERONYMUS 

Date Received: 5-Aug-03 

Max. Dry Density: 106.6 
15.6 Optimum Moisture (%): 

Moisture 
Content 

11.1 
13.8 
15.7 
17.3 
19.7 

Dry 
Density 

98.2 
101.2 
106.6 
100.7 
92.4 

Wet 
Density 

109.1 
115.2 
123.3 
118.2 
110.6 

Method: ASTM D-698 
Rammer Type: MANUAL 
Preparation: DRY TO WET 
% Retained 5mm screen: 0.0 
%Retained 10mm screen: 0.0 

9 

8 8 -10 ll 12 l3 14 b 16 17 18 19 20 21 22 23 %Retained 20mm screen: 0.0 
Moisture Content(%) 

Sample Description: BROWN SANDY LEAN CLAY" CL" AS PER USCS FROM BOSTWICK PIT MELROSE ,NM 

Comment: BORROW PIT ASSE.SSMGNt'•,,. 

/~~f:i';:D;S:~ 
"' . . . ,£:.,:11; : f: : 
: t., ·. ·~ ~-·' 0..-(..4~-:;-!,$ .: .~ ~ - .... ' ·' 'i- t1 .' ' ,... -:-: ~--.~·r~~--:i~/ • .If.~:: 

":;..~'..£) .: ..... ~~~~··· ~ ~ ,.:.· 
i~ ., ... ~ '·••t• "'~~ _, 
. :,, 4 C;l"'"''O"' ,.~,, ... ~, ,..,,, 

1111111111\\\\ 

Reporting of these test results constitutes a testing service o 
only on written request. 

evaluation of test results is provided 



Lydick Engineers & Surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 
Clovis, NM 88101 
505-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK KS 66213 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOON@ CANNON AFB 

Proctor Report 
Report Date: 20-Aug-03 
Project: DACAW45-94-D-0003 
Report Number: · 6 

Copies To: 

Sample Type: 
Source: 
Tested By: 

FWITT 
COE 

ARROWHEAD 

COMPOSITE 
BOSTWICK PIT 

B. HIERONYMUS 

Sample Date: 5-Aug-03 Date Tested: 18-Aug-03 Date Received: 5-Aug-03 
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~ 2.73 S.G. Zero Air Voids @ 

""' 
""" ~I 

-------· 
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! \ K~·AT-2 
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~ 10 11 12 13 14 b 16 17 18 19 20 21 
Moisture Content(%) 

Reporting of these test results constitutes a testing service o 
only on written request 

""' """ 

Max. Dry Density: 
Optimum Moisture(%): 

Moisture 
Content 

1 L1 
13.8 
15.7 
17.3 
19.7 

Dry 
Density 

98.2 
101.2 
106.6 
100.7 
92.4 

106.6 
15.6 

Wet 
Density 

109.1 
115.2 
123.3 
118.2 
ll0.6 

Method: ASTM D-698 
Rammer Type: MANUAL 
Preparation: DRY TO WET 
% Retained 5mm screen: · 0.0 
%Retained 10mm screen: 0.0. 

22 23 % Retained 20mm screen: 0.0 

evaluation of test results is provided 



Lydick Engineers &. Surveyors, Inc. 
P. 0. Box728 
205 E. 2nd Street 
Clovis. NM 88101 

'>-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK KS 66213 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOON@ CANNON AFB 

Sample Date: 5-Aug-03 
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Date Tested: 18-Aug-03 

Zero Air Voids @ 2. 73 S.G. 
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Proctor Report 
Report Date: 20-Aug-03 
Project: DACAW45-94-D-0003 
Report Number: 5 

Copies To: 

Sample Type: 
Source: 
Tested By: 

FW!TT 
COE 

ARROWHEAD 

COMPOSITE 
BOSTWICK PIT 

R. MICK 

Date Received: 5-Aug-03 

Max. Dry Density: 114.7 
13.3 Optimum Moisture (%}: 

Moisture 
Content 

9.2 
11.6 
13.1 
15.3 
17.2 

Dry 
Density 

107.7 
112.1 
114.7 
111.2 
106.8 

Wet 
Density 

117.6 
125.2 
129.7 
128.2 
125.2 

Method: ASTM D-1557 
Rammer Type: MANUAL 
Preparation: DRY TO WET 
% Retained 5mm screen: 0.0 
%Retained 10mm screen: 0.0 

11 

10 

10 

10 

10 

10 

10 4 
8 9 -10 ll 12 13 14 1) 16 17 · 18 19 20 21 %Retained 20mm screen: 0.0 

. Moisture Content(%) 

Sample Description: BROWN SANDY LEAN CLAY" CL" AS PER USGS FROM BOSTWICK PIT MELROSE ,NM 

Comment BORROW PIT ASSESSMENT 

.!;:'~,~\ 
~·~'!-'5 'ti!l! 

·::. .... }t;·;_~.~,:~~:~~~;:~~-;~"~>~ 
·~:,_.~ ~~!;fit'SS\u"'· , ....... 

'lis tl ff s::H•\\\'' 

Reporting of these test results constitutes a testing service only. gineering interpretation or evaluation of test results is provided 
only on written request. 

·., 
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PERMEABILITY TEST REPORT 
TEST DATA: 
s p e:.el~~J:te-;i'"9'ff'l:4cm) :-~n . -44 
Specimen Diameter (em): 6.29 
Dry Unit Weight (pcf): 106.6 
Moisture Before Test (%): 15.3 
Moisture After Test (%): 21.9 
Run Number: 1 • 
Cell Pressure (psi): 98.5 

Sat. Pressure (psi): 96.0 

Perm. (em/sec): 3. 72 X I0--7 

SAMPLE DATA: 
Somp I e -\Ide11trf i cot ion :- BORROW. FILL- MATERIAL_ I,, ' 

BOSTWICK PIT MELROSE,NM " ASSESSMENT " 

Vi suo I Description: BROWN SANDY LEAN CLAY 
CLASSIFIED AS "CL" AS PER USCS 

Remarks: ASTM D 5084-01 B=98.9 

2 A. 5 PSI FOR B Co lz. REAGENT 
Maximum Dry Density (pcf): 106.6 
Optimum Moisture Content (%): 15.6 

ASTM(D-698) 
Percent Compaction: 100.0% 
Permeometer type: FLEX WALL 
Sample type: REMOLDED 

!': ··': TIME - t (sec) 
0 
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- .. , ...... '\ ~. ~ .... ' 
5000. i'- ;~-.. ~ .. -. 10000 

. -:;;.;.~'!i~*'~ .:. ·. 
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1 0 2 

1 0 6 

2 

1 X 10--6 

8 X 10--7 

6 X 10--7 

. 4 X 10--7 

2 X 10--7 

1 X 10--7 

0 5 10 
AVERAGE HYDRAULIC GRADIENT -

Project: LAGOON CLOSURE SWMU 101 @CANNON AFB 

Location: WASTE WATER TREATMENT PLANT CAFB 

Dote: 9-10-03 

PERMEABILITY TEST REPORT 

LYDICK ENGINEERS &: SURVEYORS. INC. 

,,,.;~::o P£6~~ •""" 
Project No !'!'•d¥.\GW:l.l~5-03 

F i I e No. : AH-4-03-50 

Lob No.: LE-358 KSAT-1 

Tested by: L.E.L. 

Checked by: R. C. L·. 

Test: FH- Fol I ing head C 



. .. .. . 
============================================================================== 

FALLING HEAD PERMEABILITY TEST RESULTS 

-. ·r -
• ---,.....--"""'"":o!i::.'~-~~-~:_·_.f' '"';· 

.I:'.KOJECT NAME: LAGOON CLOSURE SWMU 101 @ CANNON AFB 

PROJECT LOCATION: WASTE WATER TREATMENT PLANT CAFB 

SAMPLE IDENTIFICATION: BORROW FILL MATERIAL 

BOSTWICK PIT MELROSE,NM 11 ASSESSMENT 11 

DESCRIPTION: BROWN SANDY LEAN CLAY 

FILE NO.: AH-4-03~50 

PROJECT NO.: DACW-45-03 

LAB NO.: LE-35B KSAT-1 

SAMPLE TYPE: REMOLDED 

CLASSIFIED AS 11 CL 11 AS PER USCS 

MAX. DRY DENS.: 106.6 OPT. WATER CONTENT: 15.6 DATE: 9-10-03 

INITIAL PARAMETERS: 

HEIGHT: 11. 44 em 

DIAMETER: 6.29 em 

WET WEIGHT: 699.4 9 

MOISTURE CONTENT: 15.3 % 

DRY DENSITY: 106.6 pcf 

~CENT COMPACTION: 100.0 

SPECIMEN DATA 

FINAL PARAMETERS: 

HEIGHT: 11.46 em 

DIAMETER: 6.29 ·em 

WET WEIGHT: 741.9 9 

MOISTURE CONTENT: 21.9 % 

DRY DENSITY: 106.6 pcf 

TEST PARAMETERS 

CELL NO.: 1 PANEL NO.: 1 POSITIONS: 1 

CELL PRESSURE: 

SATURATION PRESSURE: 

TOTAL FLOW VOLUME: 

LENGTH OF TEST: 

AVERAGE GRADIENT: 
... - ~NIP ERA TURE : 

.RMEABILITY, K, at 20 de9 C: 

RUN NO. 1 

98.5 psi 

96.0 psi 

PERMEABILITY DATA 

RUN NO. 1 

1.68E 00 cc 

14,400 sec 

9.8 

21.4 de9 C 

3.72E-07 em/sec 

RUN NO. 2 

RUN NO. 2 

===================== LYDICK ENGINEERS & SURVEYORS I INC. =·============:::======= 

f<-(- t... 



.. . ·,· 

===========================================~================================== 

PERMEABILITY TEST DATA 
============================================================================== 

---~..:.::-··--- --

?roject Name: 
~ile No.: 
?roject Location: 
?roj ect No. : 
.3ample Identification: 

:..ab No.: 
)escription: 

:>ample Type: 
-1ax. Dry Dens . : 
-1ethod (D1557/D698): 
)pt. Water Content: 
)ate: 
(emarks: 

?ermeameter Type: 
rested by: 
~hecked by: 
rest type: 

Diameter: 1 
Top: 2.475 
Middle: 2.475 
Bottom: 2.476 
Average: 2.48 

Length: 1 
4.503 

Average: 4.50 

in 
in 
in 

in 

in 
in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

. -----..,..-.-'----
---·:·· -·· .. ,..,. .. _ .. 

LAGOON CLOSURE SWMU 101 @ CANNON AFB 
AH-4-03-50 
WASTE WATER TREATMENT PLANT CAFB 
DACW-45-03 
BORROW FILL MATERIAL 
BOSTWICK PIT MELROSE,NM 11 ASSESSMENT 11 

LE-35B KSAT-1 
BROWN SANDY LEAN CLAY 
CLASSIFIED AS "CL 11 AS PER USCS 
REMOLDED 
106.6 
D-698 
15.6 
9-10-03 
ASTM D 5084-01 B=98.9 
5 PSI FOR B Cal~ REAGENT 
FLEX WALL 
L.E.L. 
R.C.L. 
FH - Falling head C 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

2 1 
in 2.477 
in 2.477 
in 2.478 

in 
in 
in 

6.29 em 2.48 in 

2 3 1 
in in 4.510 

11.44 em 4.51 

Sample Parameters: 
2.73 

824.50 
731.70 
125.10 
15.3 % 

106.6 pcf 
0.3742 
69.8 % 

100.0 % of max 

in 
in 

After test: 

2 
in 
in 
in 

6.29 em 

2 
in 

11.46 em 

866.95 
733.60 
125.10 
21.9 % 

106.6 pcf 
0.3743 
100.0 % 

·-··--·~--

3 
in 

========================================================================~===== 

>AGE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 9 
=========================================================================it-~3= 



---~--~-----------------------------------------------------------------------FALLING HEAD PERMEABILITY TEST CONDITIONS DATA 

Cell No.: 1 Panel No.: 1 Positions: 1 

Run Number: 1 2 

Cell Pressure: 98.5 psi 0.0 psi Inflow Saturation Pressure: 96.0 psi 0.0 psi Inflow Buret Area: 0. 200.0 cm 2 0.2000 cm 2 
Outflow Buret Area: 0.2000 cm 2 0.2000 cm 2 
Test Temperature: 21.4 oc 0.0 oc Outflow Saturation Pressure: 95.0 psi 0.0 psi 

PERMEABJ:LITY TEST READINGS DATA 

CASE DATE TIME ELAPSED INFLOW OUTFLOW OUTFLOW/ PERM. D X (24 hr) TIME LEVEL LEVEL INFLOW K s sec em em RATIO em/sec 
s X 9/10/ 3 7:00:00 0 50.00 0.0 0.00 D.OOE 00 9/10/ 3 8:00:00 3,600 47.99 2.0 1.00 3 .47E-07 9/10/ 3 9:00:00 3,600 45.94 4.1 1. 02 3.72E-07 9/10/ 3 10:00:00 3,600 43.79 6.2 0.98 3.95E-07 9/10/ 3 11:00:00 3,600 41.61 8.4 1.01 4.24E-07 

• ·r· .. 
Gradient =- 9.785E 00 Total vol = 1.68E 00 cc Test duration = 14,400 sec Permeability, K21.4° = 3.846E-07 em/sec, K20° = 3.718E-07 em/sec Permeability values are incremental 



' ,.., L ._j ~ -. . 
~ 

c = (a·L}/(2+A+t} 
1.02266E-05 

Ksat1 = C·ln[(Ho/H1)] 

Ksat2 = C·ln[(H11H2)] 

Ksat3 = C·ln[(H21H3)] 

Ksat4 = C·ln[(H3/H4)] 

3.47351 E-07 

·3.6685E-07 

3.99429E-07 

4.21588E-07 

Kmean = (Ksau + Ksat2 + Ksat3 + Ksat4}/4 

Percent Deviation- less than.25%deviation from mean value 

K1 = I (Ksau- Kmean}/Ksauj 

K2 = I (Ksat2- Kmean}/Ksat2j 

1<3 = I (Ksat3 - Kmean}/Ksat31 

K4 = I {Ksat4- Kmean}/Ksat41 

Temperature Correction 

K2o = [{2.2902·0.9842T}/T0.1702]-Kmean 

Kmean= 

K1= 

K2= 

K3= 

K4= 

K2o= 

Ratio of Inflow/Outflow Rates- Should be between 0.75 and 1.25 

rr ·o=[(hinO-hin1}·(aJt}]/[(hout1- houta}·{a/t}] rateo = 
raie1 =[(hin1-hin2}·(aJt}]f[(hout2- hout1)·(alt)] rate1 = 
rate2 = l{hin2- hin3}·{aJt}]/[{hout3- hout2}·{alt}] rate2 = 
rate3 = l{hin3- hin4}·(aA}]/[(hout4 - hout3}·{ aft}] rate3 = 

i 

3.83805E-071 

10.495% 

4.622% 

3.912% 

8.962% 

3.71134E-o71 

1.000 

1.000 

1.000 

1~000 

TESTED BY: 



Lydick Laboratories 
2or C:. Second Street 
< .;J~M881o·1-·'; ~--. 
505:762-3771 

ASTM D 5084-01 
Contractor: ARROW HEAD 
Project: SWMU 101 
Location: WASTE WATER 
Date: 9/1 0/2003 

Sample ID: ....:;.3..::...:58::;_ ____ _ 

a= burette area (cm2) 
t = time ineNal (s) 
T = temperature (deg C) 
L =sample length (em) 

d =sample diameter (em) 

A = (TT/4) • {d)2 

31.07357148 

Pin = inflow pressure 
Pout= outflow pressure 
cmW = conversion factor from psi to em of water 

cmW 
0.0142091301798 

ho 

h1 

h2 

h3 
h4 

H =Pin+ (hin -hout}- Pout gradient= H/L 

Ho 120.3772847 cmW 

H1 116.3572847 cinW 

H2 112.2572847 cmW 

HJ 107.9572847 cmW 

H4 1 03.5972847 cmW 

Go 10.52249 

G1 10.17109 

G2 9.8127 

GJ 9.436~26 

G4 9.055707 

Headloss across sample should not 
drop to less than 75% of initial 

m inh = o. 7 5(hr-o!-> --------------------------. 
m inh = I 90.2830 crnw .. 



.. 

PERMEABILITY 
I 

TEST REPORT 
TEST DATA: SAMPLE DATA: 

'0 Specimen Height (em): 11.44 Sample Identification: BORROW FILL MATERIAL 

Specimen Diameter (em): 5.29 BOSTWICK PIT MELROSE, Nt1 • ASSESSt1ENT 

Dr~ Unit Weight < pcf): 100.8 Visual Description: BROWN SANDY LEAN CLAY 

Moisture Before Test (%): 17.3 CLASSIFIED AS "CL" AS PER uses 

Moisture After Test (%): 25.3 Remarks: ASTM D 5084-01 8=97.9 

Run Number: 1 • 2 ;. 5PSI FOR 8 Ca l2z_ REAGEI'lT 

CeIl Pressure (psi): 96.5 Maximum Dry Dens it~ (pcf): 106.6 

Optimum Moisture Content (%): 15.6 

Sat. Pressure (psi): 94.0 ASTM(D-698) 
Percent Compaction: 94.5% 

Permeameter t\:lpe: FLEXWALL 

Perm. (em/sec): 6.03 X u,~-7 Sample t~pe: REMOLDED 

TIME - t (sec) 
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AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

Project: LRGOON CLOSURE SWMU 101 @ CRNNON AFB Project No.: DACI.J-45-03 

~~ 
Location: WASTE WATER TREATMENT PLANT CAFE F1le No.: AH-4-03-51 

Date: 9-10-03 Lab No.: LE-368 KSAT-2 

Tested b\:j: L.E.L 

PERMERBILITY TEST REPORT Checked by: R.C.L. 

LYDICK ENGINEERS & SURVEYORS, INC. Test: FH - Fa !I ing head c 



============================================================================== 
PERMEABILITY TEST DATA 

~=================================
==================================

====== 

:>roj ect Name: 
:<'ile ·No.: 
:>roject Location: 
?roj ect No. : 
3ample Identification: 

Lab No.: 
Jescription: 

Sample Type: 
\fax . Dry Dens . : 
\{ethod (D1557/D698): 
)pt. Water Content: 
Date: 
Remarks: 

Permeameter Type: 
rested by: 
Checked by: 
Test type: 

Diameter: 1 
Top: 2.476 
Middle: 2.475 
Bottom: 2.476 

in 
in 
in 

Average: 2.48 in 

Length: 1 
4.503 in 

Average: 4.50 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PROJECT DATA 

LAGOON CLOSURE SWMU 101 @ CANNON AFB 

AH-4-03-51 
WASTE WATER TREATMENT PLANT CAFB 
DACW-45-03 
BORROW FILL MATERIAL 
BOSTWICK PIT MELROSE,NM "ASSESSMENT 
LE-36B KSAT-2 
BROWN SANDY LEAN CLAY 
CLASSIFIED AS "CL" AS PER USCS 
REMOLDED 
106.6 
D-698 
15.6 
9-10-03 
ASTM D 5084-01 B=97.9 
5PSI FOR B Cal?(._ REAGENT 
FLEXWALL 
L.E.L 
R.C.L. 
FH - Falling head C 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

2 1 
in 2.478 
l.n 2.477 
in 2.479 

in 
in 
in 

6.29 em 2.48 in 

2 3 
in 

11.44 em 

Sample Parameters: 
2.73 
802.75 
703.45 
130.25 
17.3 % 

100.8 pcf 
0.4088 

68.4 % 

94.5 

1 
in 4.509 in 

4.51 in 

% of max 

After test: 

2 
in 
in 
in 

6.29 em 

2 
in 

11.45 em 

851.16 
705.65 
130.25 
25.3 % 

100.8 pcf 
0.4084 
100.0 % 

3 
in 

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

PAGE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 51 

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

==========~~2~ 



FALLING HEAD PERMEABILITY TEST CONDITIONS DATA 

Cell No.: 3 Panel No.: 3 Positions: 3 

Run Number: 1 2 

Cell Pressure: 96.5 psi 0.0 psi 

Inflow Saturation Pressure: 94.0 psi 0.0 psi 

Inflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

outflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

Test Temperature: 21.4 oc o.o oc 

Outflow Saturation Pressure: 93.0 psi 0.0 psi 

·-----------------------------------------------------------------------------
PERMEABILITY TEST READINGS DATA 

CASE DATE TIME ELAPSED INFLOW OUTFLOW OUTFLOW/ PERM. 

D X ( 24 hr) TIME LEVEL LEVEL INFLOW K 

s sec em em RATIO cmjsec 

s X 9/10/ 3 13:00:00 0 50.00 0.0 0.00 O.OOE 00 

9/10/ 3 14:00:00 3,600 46.23 3.8 1.00 6.62E-07 

9/10/ 3 15:00:00 3,600 43.18 6.8 1. 00 5.69E-07 

9/10/ 3 16:00:00 3,600 40.08 9.9 1. 00 6.13E-07 

9/10/ 3 17:00:00 3,600 36.95 13.0 0.98 6.52E-07 

;radient = 9.380E 00 Total vol = 2.60E 00 cc Test duration= 14,400 sec 

>ermeability, K21.4° = 6.239E-07 cmjsec, K20° = 6.032E-07 cmjsec 

>ermeability values are incremental 

============================================================================== 
PAGE 2 LYDICK ENGINEERS &: SURVEYORS, INC. DATA SET 51 

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

========~J 
f!,t..~l 



Lydick Laboratories 
29c:: ~- Second Street 
r ,NM88101 
5~:>:.:762-3 771 

a = burette area (cm2
) 

t = time inerval (s) 
T = temperature (deg C) 
L =sample length (ern) 
d =sample diameter (em) 

ASTM D 5084-01 
Contractor: ARROW HEAD 
Project: SWMU 101 
location: WASTE WATER 
Date: 9/1 0/2003 

Sample ID: ....::::.3-=68=-----

a t T L d 

A= (TT/4) . (d)2 

- 31.07357148 

Pin = inflow pressure 
Pout= outflow pressure 
cmW = conversion factor from psi to em of water 

hin Values hout Values 
ho 

h1 

h2 
h3 
h4 

H = Pin + (hin -hout) - Pout 

120.3772847 cmW 
112.8372847 cmW 
106.7372847 cmw 
100.5372847 cmW 
94.3372847 cmW 

gradient = H/L 

Go 10.5133 
G1 9.854785 

G2 9.322034 
GJ 8.780549 
G4 8.239064 

Headloss across sample should not 
drop to less than 75% of initial 
minh = 0.75(ho) 
minh= jr~----9-0-.2-83-0----cm-W--------~ 



.. 
r 

c = (a·L)/(2+A+t) 
1.02356E-05 

Ksat1 = C·ln[(Ho/H1)] 

Ksat2 = C·ln[(H1/H2)] 
Ksat3 = C·ln[(H21H3)] 
Ksat4 = c·ln[(H3/H4)] 

6.62078E-07 
5.68855E-07 
6.12515E-07 
6.51516E-07 

Kmean = {Ksau + Ksat2 + Ksat3 + Ksat4}/4 

Percent Deviation - Jess than 25%deviation from mean value 

K1 = I (Ksau- Kmean}/Ksat11 . 

K2 = I ( Ksat2 - Kmean}/Ksat21 

K3 = I { Ksat3 - Kmean)/Ksat31 

K4 = I (Ksat4- Kmean)/Ksat41 

Temperature Correction 

K2o = ((2.2902·0.9842T)/T0.1702]-Kmean 

Kmean = 

Ratio of Inflow/Outflow Rates- Should be between 0.75 and 1.25 

6.237 41 E-07j 

5.790% 
9.649% 
1.833% 
4.263% 

6.0315E-071 

r~'~O=[(hinO-hin1)·{aJt)]/({hout1- houto}·(a/t)] rateo = 1.000 

r"".d1 = r(hin1- hin2)·(aJt)]/((hout2- houu)·(att)] rate1 = 1.000 

rate2 = r(hin2- hin3)·{aJt)]/({hout3- hout2)·(att)] rate2 = 1.000 

rate3 = r(hin3- hin4)·{aJt)]/[(hout4- hout3)·(att)] rate3 = 1.020 



. '·. 

ROBERT L. LYDICK 
PROFESSIONAL ENGINEER AND 

LAND SURVEYOR 

-----------------·-----

ROBERT CilliJ LYDICK 
.PROFESSIONAL ENCINE$R AND 

LAND SURVEYOR 

ASTM 0 2216-01 

. . CLOVIS, !fEW' MEXICO 88101 

PRQJECT: l~~C..\o=...rc... 6W'I\Y. (Ol DATE: (p-1iJ-o:::> 

CONTRA CTOR:.~:.A~r::~:t"'OWJO!I.o,j!..!:'-.!!S~~-.._-------,---- TEST$D BY: . L~ ~cu.) 

SAMPLE NO. Co-18 

· WT. WET/CAN /000- D 
1fT .. DRY/CAN 854· ~2. 
WT. CAN 12.6 ·(f) 
WT . . WATER !4S.4e> 
WT. DRY 7ZS· 7~ 
w-.c. % z.o. r 

. SAMPLE NO. __ _ 

WT. WET/CAN 
WT. DRY/CAN 
1fT. CAN 
WT. WATER 
WT. DRY--------:--
W~C. %--------

SAMPLE NO. __ _ 

W~ WET/CAN _____ _ 
W~_DRY/CAN_. ____ _ 
W~ CAN __ ~-------
WT. WATER-------
W~ DRY _______ ~ 
W.(;. % ________ _ 

SAMPLE NO._-__ _ 

W~ WET/CAN ______ _ 
WT. DRY/CAN~-------
W~ CAN _________ __ 

WT. WATER -----....-,-
WT. DRY _______ _ 
w.c. % _______ _ 

SAMPLE .NO. __ _ 

W~ WET/CAN _______ _ 
W~ DRY/CAN_~-----
WT. CAN ___ .:;__-,-----
WT. WATER ----,,..------
WT.· DRY _ ___, ____ _ 

w-. c. % ----'-------

SAMPLE NO. __ __:_ 

WT. WET/CAN _____ _ 
WT. DRY/CAN ____ _ 
WT. CAN _______ _ 

··=lYT~-~A!J'ER ~----'-~-
1fT. DRY-------'---'---'
fr. c. % --:------___;, __ 

SAMPLE NO. __ _ 

1YT. WET/CAN _ ___.; __ _ 
W~ DRY/CAN ____ _ 
W~ ·CAN~--~·-------
WT. J.YATER ---------'--'--
WT. DRY ______ _ 

Jr. c. % ------,-----,,------

SAMPLE NO. __ _ 

WET/CAN ____ _ 
DRY/CAN ___ ____..:.t--

9AN~·----------
1f ATER --,..-__:.._-----,---
DRY------~--



.. -

ROBERT L. LYDICK 
PROFESSIONAL ENGINEER AND 

LAND SURVEYOR 

ROBERT CIIAD LYDICK 
PROFESSIONAL ENGINEER AND 

LAND SURVEYOR 

ASTM 0 2216-01 

CLOVIS, NEW MEXICO 88101 

PROJECT: LP-fjaoy Llo::. .. u·<... .:-iwMv.. to' DATE: _,{c;. ___ -~2"-l\-'--_,o=--=·~,.__ ____ _ 

WT. WET/CAN loQo. o 
WT. DRY/CAN St;,4.£Je 
WT. CAN 1'25. ~ 
WT. WATER I 3£.41 
WT. DRY 7~8.Cfle 
w.c. % /8.3, 

SAMPLE NO. __ _ 

W~ WET/CAN--------
WT. DRY/~----~---
WT. CAN __________ __ 

WT. WATER ----------
W~ DRY _______ __ 

. Jr. C. % -------------

SAMPLE NO. __ _ 

W~ WET/CAN ________ _ 
W~ DRY/CAN ________ _ 
w~ ~N ___________ __ 

WT. WATER -----------
W~ DRY __________ __ 

w.c. % --------------

TESTED BY: L L .... ~~,J 

SAMPLE NO.---

W~ WET/CAN ________ _ 
~~ DRY/CAN ________ _ 
~~ CAN ______ _ 

WT. WATER ----------
W~ DRY ___________ __ 
w.c. % _______ _ 

SAMPLE NO. __ .:...._ 

WT. WET/CAN ________ _ 
WT. DRY/CAN _____ _ 
~~ CAN _________ _ 

-,.. .-.-- -:·:- --.-. --lYT~-:ttl~lJ'ER -----'----'-
W~ DRY ________ ~ 
·~r.c. % _________ _ 

SAMPLE NO. __ _ 

W~ WET/CAN __ __;_ ____ _ 
W~ DRY/CAN _____ _ 

. WT. CAN ___________ _ 

WT.· WATER---~--''----
W~ DRY _________ __ 

w.c. % -------------



... . . 
--------- --------

ROBERT L. LYDICK -
PROFESSIONAL ENGINEER AND 

LAND SURVEYOR 

ROBERT C-H.AJJ LYDICK 
PROFESSIONAL ENGINEER AND 

LAND SURVEYOR 

ASTM 0 2216-01 

CLOVIS, NEW MEXICO 88101 

PROJECT:~~ Gln:surc.e 5wt'\u.. /o I DATE: 7-JD-o =:> 

SAMPLE NO. 7-tD ~:c..\£.. e·t: 
WT. WET/CAN IOC::o. o 
1f'"T. DRY /CAN -8.S<}. I ""L 

TYT. CAN 135 • (p 
WT. WATER- l4D .BB 
WT. DRY - 7Z3 .S "2-

c Ft . .s-w. . % ----"-......L.:-""'-"----

SAMPLE NO. __ _ 

WT. WET/CAN 
WT. DRY/CAN 
WT. C.AN-
WT. WATER 
W~ DRY ________ _ 
w.c. %_,___ _____ _ 

SAMPLE NO. __ _ 

WT. WET/CAN ____ _ 

WT. -DRY/CAN----'---
W~ CAN _________ _ 

WT. WATER -----,~----
W~ DRY ______ _ 

w.c. % ---'-------

SAMPLE NO. __ __ 

W~ WET/CAN ______ _ 
WT. DRY/CAN _____ _ 
W~ CAN _____ ~-

- 1f-T. WATER -----
WT. ·DRY_~-----

- w.c. % ________ _ 

TESTED BY: L. Lc..~c.U 

SAMPLE NO.----,---

WT. WET/CAN ____ _ 
.WT. DRY/CAN ____ _ 
)YT. CAN----'-------
WT. WATER-----,--
WT. DRY ______ _ 

1Y.C. %--------

SAMPLE NO. __ _ 

1YT. WET/CAN ___ ~~ 
WT. DRY/CAN _____ _ 

W~ CAN_---------
<lYT.~:ATER ---,...---~---'--~ 

1Y~ DRY---~---~ w:c. % _______ _ 

SAMPLE NO. __ _ 

WT. WET/CAN __ _:_ __ 
1Y~ DRY/CAN ____ _ 

WT. CAN-------
WT. WATER --'------
W~ DRY ________ __ 

w.c. %-,.--------
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSMITTAL NO. 

MANUFACTURER"S CERTIFICATES OF COMPLIANCE 0911912003 023n.22 

(Reed Instructions on the nN8IH side prior to lnltillllng !hie form) 

.SECTION 1. REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (Thill eection Will txt ln~iated try the contractor) 

TO: C.nnon AFB Relldent otftce FROM: FDiterWheelerE~C CONTRACT NO. CHECK ONE: 

US Amt'/ Cape af Englnlll'l liJ THIS IS A NEW TRANSMITTAL. 

201 N. Paime!8t Rd. 
6805 Uptown Sllld, NE Sulle 220 OACWo45-94-0-0003 0035 0 THIS IS A RESUBMITTAL OF 

Cann«< AFB NM 88103 Albuquerqt~e, NM 87110 TRANSMITTAL 

SPECIFICATION SEC. NO. (CMr on!v oneaedlon will ach PROJEcT Tln.E ANO LOCATION . CHDNE: '&IS TMNSMITTAL IS 
transmlt!al) f12377 SWMU 101 ·Sewage L~90M Cannon AFB FOA FlO l1 GOV'T. APPROVAL 

ITEM OEStRJPT10H ~ 11'111 SUeMmED WI'GORCONTR. JtO. CONTIUCT REFERENCR FOR VAAIATION FOR 
NO. fTWie ea. model IIUmbtrfelc.) CAT., CUIIN'E OF DOCUM&n' CONTRACt~ maCon 
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DRAWINQOR COPIES USI!CODE US!! 

BROCHURE NO. SPEC. DRAWING No. G) cooe 
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ENCLOSURES RE.TURNEO (List by Item No.) NAME, TITLEflZOF:P~~ ( DATE 
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16:01 402+221+7848 ~ 85057842663 

SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Sept 19. 2003 
Submittal No.: 023n-22 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage \.agoona C\oWre, cannon AFB. NM 

Certified for approval as Indicated below: 

A - Approved as submlcted 

Approved except aa noted on the drawings andfot attaehed sheets. 

It Is hereby certified that h (equipment) (material) .tlown end martcecl in 1his submmal is that proposed 

Oitactive 1 is in compliance with the contract drawings 

alkx;ated spaces, and w. &ubmlfed for Government aiJPl'IVII'I~ 

Reviewed/Certified By: 

Description of items reviewed: 50-06 

U.S. Anny Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps or Engineers 

Cetlified for approval es indicated below: 

A • Approved as submitted. 

Approved except as noted on the drawings and/or attached sheet(s). Resubmission not 

requ\red. 

C - Approved except as noted on the drawings and'or attached $heet(s). Resubmissiqn required. 

D • WM be returned ~ separate corTespondenee. 

E - Oi$appr'Oved; see comments on attached sheet 

F - Receipt acknowledged. 

G - Other: Specify. 

Note: Items approved as to geoerallayoul onty. Dimensions and quantltie$ checked. Approval dOE!$ 

not relieve contractor of responsibilities for errors that may ex\st. as contractor shall be 

responsible fur dimensions and design of adequate corrections. Delails and salisfactol)' 

trudionofw 
Date: 9,. Z::7..-Q..S 

Reviewer's Signature: 

N0. 90S 
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PARTICLE SIZE ANAYLSIS AS PER ASTM D 422-98 
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GRAIN SIZE- mm 

%COBBLES I %GRAVEL %SAND I %SILT L %CLAY I 
0.0 I 0.0 46.8 I 16.4 I 36.8 

SIEVE PERCENT SPEC.* PASS? Soil Descri~tion 

SIZE FINER PERCENT (X=NO) SAMPLED FROM IN-PLACE MATERIAL 

#4 IOO.O 
#IO IOO.O 
#40 95.1 
#80 84.I Atterberg Limits 

#200 53.2 PL= I5 LL= 27 PI= I2 

Coefficients 

t<:\Ht 

j~~ 
Des= O.I86 o60= o.o9I4 Dso= 0.0672 

/J;:;g~ 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 

fWij{~-~ f$f~-~·' · .. -~~ -~ \ . . USGS= "CL" AASHTO= '· : ~ 
,.:~ :.: ... ' 

:[5) ) ;~ :1~!0 ("\., "-C•·''' Remarks 
/,· .. -,:;.:: 

~ 'f) •• 1" ~'-... f-.:':"~~ . ..-.~-~: -:;. ·~·· ... soo fi' . ;.;;· ~ SAMPLED FROM IN-PLACE MATERIAL '',,,,;qiJF£;., ~~0~~,,,,,~' ,,, ~ ... ,, 
* (no specification provided) 

Sample No.: I9 Source of Sample: Date: 8-I-03 

Location: BORROW FILL FROM BOSTWICK PIT MELROSE,NM I 7-28-03 Elev./Depth: SECOND 

LYDICK 
Client: ARROW HEAD CONSTRUCTION 

Project: SWMU I 0 I LAGOON CLOSURE@ WASTE WATER 

TREATMENT PLANT CANNON A.F.B. 

ENGINEERS & SURVEYORS, INC. 
Project No: DACW45-94-0003 Figure 19 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: ARROW HEAD CONSTRUCTION 
Project: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 

·oject Number: DACW45-94-0003 

Sample Data 

Source: 
Sample No.: 19 
Elev. or Depth: SECOND LIFT Sample Length(in./cm.): 
Location: BORROW FILL FROM BOSTWICK PIT MELROSE,NM 1 7-28-03 
Description: SAMPLED FROM IN-PLACE MATERIAL 
Date: 8-1-03 PL: 15 LL: 27 PI: 12 
USCS Classification: "CL" 
Testing Remarks: 

AASHTO Classification: 

SAMPLED FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 
2.000 
0. 425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

95.1 
84.1 
53.2 

Hydrometer Analysis Data 

-~paration sieve is #10 
rcent -#10 based upon complete sample= 100.0 

W~ight of hydrometer sample: 50.00 
Hygroscopic moisture correction: 

Moist weight & tare= 35.69 
Dry weight & tare = 34.91 
Tare = 22.12 
Hygroscopic moisture= 6.1 % 

Calculated biased weight= 47.13 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 
Specific gravity of solids= 2.73 
Specific gravity correction factor= 0.983 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 X Rm 

Elapsed Temp, Actual Corrected K 

time, mi.n deg C reading reading 
2.00 20.6 14.0 19.1 0.0132 
5.00 20.6 14.0 19.1 0.0132 

15.00 20.6 13.5 18.6 0.0132 
30.00 20.6 13.0 18.1 0.0132 
60.00 20.6 13.0 18.1 0.0132 

250.00 20.6 12.0 17.1 0.0132 
1440.00 20.6 12.0 17.1 0.0132 

Rm 

14.0 
14.0 
13.5 
13.0 
13.0 
12.0 
12.0 

Eff. Diameter 
depth mm 
14.0 0.0350 
14.0 0.0221 
14.1 0.0128 
14.2 0.0091 
14.2 0.0064 
14.3 0.0032 
14.3 0.0013 

Percent 
finer 

39.8 
39.8 
38.8 
37.7 
37.7 
35.6 
35.6 



. . 
Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 
% SILT= 16.4 % CLAY = 36.8 

n 85= 0.19 DGo= o.o9 o50= o.o7 

% SAND= 46.8 



PARTICLE SIZE ANAYLSIS AS PER ASTM D 422-98 
.!t 

.!t .£ .!t £ ~ 
.!t 0 0 0 

~ ~ ;t ~ 0 0 0 0 0 ... 0 

C> ... N 
... \1 it i ;; ;; 1: 

100 - ~~ r-... N. 90 : ., 
80 

: \ 
: \! 

70 
:. . 

' a: 
w 60 
z 
LL 

1-
50 z 

w : : 
~ <..> a: ~ w 40 : 1'-' ,_. 

0.. 

30 . 

20 

10 

l 
0 

500 100 1 1 0.1 0.01 0.001 
GRAIN SIZE - mm 

%COBBLES I %GRAVEL %SAND %SILT %CLAY 

I 0.0 I 0.0 44.9 19.0 36.1 I 

SIEVE PERCENT SPEC: PASS? Soil Descri~tion 
SIZE FINER PERCENT (X=NO) SAMPLED FROM IN-PLACE MATERIAL 

#4 100.0 
#10 100.0 
#40 95.4 
#80 84.7 Atterberg Limits 

#200 55.1 PL= 15 LL= 27 PI= 12 

Coefficients 
Dss= 0.182 Dso= 0.0867 Dso= 0.0631 

.. ~'"""'"''t 

~ 
D3o= D1s= 01Q= ,,..,. ... ';. ~?:~ {;.f{.q Cu= Cc= .. :~~~;~$~~ " 

fj -.~ .. ~y-· I Classification , ·Jr ,a:~::: USCS= "CL" AASHTO= rL:·, l / ~,.;, • = \ : c:'~ :. 

~ 
1': I <!,_/ :-_t• ~t ,\'...:_, I • W-. \ ...... ..., ! : l.tJ = Remarks I .. ....._ ... 

~';. ..... V' / :'t:!.: SAMPLED FROM IN-PLACE ~~ •. -t.'>..____.r :~l .. _.·# -~ 
'..-.... ~ ··.--:_ Sffw.-t'~ • <r.; ' 

I'~ ......... ~~ ..... ,, ...... 
........ ,,, : Ol'£ss\C ,, 

' 
• (no specification provided) I 111111\1 

Sample No.: 20 Source of Sample: Date: 8-1-03 
Location: BARROW FILL MATERIAL FROM BOSTWICK PIT MELROSE,NM 2 7-28-03 Elev./Depth: SECOND 

LYDICK 
Client: ARROW HEAD CONSTRUCTION 

Project: SWMU 101 LAGOON CLOSURE@ WASTE WATER 
TREATMENT PLANT CANNON A.F .B. 

ENGINEERS & SURVEYORS, INC. 
Project No: DACW45-94-0003 Figure 20 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: ARROW HEAD CONSTRUCTION 
Project: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 

Project Number: DACW45-94-0003 

Sample Data 

Source: 
Sample No.: 20 
Elev. or Depth: SECOND LIFT 
Location: BARROW FILL MATERIAL 

Sample Length(in./cm.): 
FROM BOSTWICK PIT MELROSE,NM 2 7-28-03 

Description: SAMPLED FROM IN-PLACE MATERIAL 
Date: 8-1-03 PL: 15 LL: 27 PI: 12 

USCS Classification: "CL" AASHTO Classification: 

Testing Remarks: SAMPLED FROM IN-PLACE 

Mechanical Analysis Data 

Sieve Size, mm Percent finer 
# 4 4.750 100.0 
# 10 2.000 100.0 
# 40 0.425 95.4 
# 80 0.180 84.7 
# 200 0.075 55.1 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#10 based upon complete sample= 100.0 
Weight of hydrometer sample: 50.00 
Hygroscopic moisture correction: 

Moist weight & tare= 38.41 
Dry weight & tare = 37.41 
Tare = 21.35 
Hygroscopic moisture= 6.2 % 

Calculated biased weight= 47.07 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 
Specific gravity of solids= 2.73 
Specific gravity correction factor= 0.983 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 X Rm 

Elapsed Temp, Actual Corrected K 

time, min deg C reading reading 
2.00 20.5 14.0 19.1 0.0132 
5.00 20.5 13.5 18.6 0.0132 

15.00 20.5 13.0 18.1 0.0132 
30.00 20.5 13.0 18.1 0.0132 
60.00 20.5 12.5 .17.6 0.0132 

250.00 20.5 12.0 17.1 0.0132 
1440.00 20.5 12.0 17.1 0.0132 

Rm 

14.0 
13.5 
13.0 
13.0 
12.5 
12.0 
12.0 

Eff. Diameter 
depth mm 
14.0 0.0350 
14.1 0.0222 
14.2 0.0129 
14.2 0.0091 
14.2 0.0065 
14.3 0.0032 
14.3 0.0013 

Percent 
finer 

39.8 
38.8 
37.7 
37.7 
36.7 
35.6 
35.6 



Fractional Components 

Gravel/Sand based on #4 
~d/Fines based on #200 
.~OBBLES = % GRAVEL = 

% SILT= 19.0 % CLAY = 36.1 

n 85= o.1a n6o= o.o9 n 50= o.o6 

%SAND- 44.9 



PARTICLE SIZE ANAYLSIS ASPER ASTM D 422-98 
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GRAIN SIZE- mm 
%COBBLES I %GRAVEL I %SAND %SILT %CLAY 

0.0 I o.o I 46.9 16.3 36.8 I 

SIEVE PERCENT SPEC.* PASS? Soil Descri~tion 

SIZE FINER PERCENT (X=NO) SAMPLED FROM IN-PLACE MA TER1AL 

#4 100.0 
#10 100.0 
#40 95.3 
#80 84.7 Atterberg Limits 

#200 53.1 PL= 15 LL= 27 PI= 12 

Coefficients 
"\\\,,ut•;u•t 

~ 
Des= 0.182 Dso= 0.0923 Dso= 0.0664 

-:·' ·;··-?;~ t.Mt D3o= D1s= 010= 

' ..,~1-.~ .. ·.~.;.~~ " 
Cu= Cc= 

~ ~fr' 
~ 

'/ I 
, ·'~'- ,.. Classification ,.;• ~ .... .... 
\ : ~-:: USCS= "CL" AASHTO= 

: 59.55 ' . w-
! . !.JA = 

. ··~.~\ / f~ E Remarks 

~~--~'$~ ~.:J!: ........ ••. <ii ,;; SAMPLE FROM IN-PLACE MATERIAL 

,,,;-tofE'ss~fJ ~"'"' , ...... ,, 
,,,,,,, .... , .. ._,,, 

• (no specification provided) 

Sample No.: 21 Source of Sample: Date: 8-1-03 

Location: BORROW FILL MATERIAL FROM BOSTWICK PIT MELROSE,NM 7-29-03 Elev ./Depth: 2ND LIFT 

LYDICK 
Client: ARROW HEAD CONSTRUCTION 

Project: SWMU 101 LAGOON CLOSURE@ WASTE WATER 
TREATMENT PLANT CANNON A.F.B. 

ENGINEERS & SURVEYORS, INC. 
Project No: DACW45-94-0003 Figure 21 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: ARROW HEAD CONSTRUCTION 
Project: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 
--oject Number: DACW45-94-0003 

Sample Data 

·source: 
Sample No.:. 21 
Elev. or Depth: 2ND LIFT 
Location: BORROW FILL MATERIAL 

Sample Length(in./cm.): 
FROM BOSTWICK PIT MELROSE,NM 7-29-03 

Description: SAMPLED FROM IN-PLACE MATERIAL 
Date: 8-1-03 PL: 15 LL: 27 PI: 12 
USCS Classification: " CL " AASHTO Classification: 
Testing Remarks: SAMPLE FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

95.3 
84.7 
53.1 

Hydrometer Analysis Data 

Separation sieve is #10 
n~rcent -#10 based upon complete sample= 100.0 

ight of hydrometer sample: 50.00 
hygroscopic moisture correction: 

Moist weight & tare = 38.25 
Dry weight & tare = 37.21 
Tare = 20.10 
Hygroscopic moisture= 6.1 % 

Calculated biased weight= 47.13 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction only= 
Specific gravity of solids= 2.73 
Specific gravity correction factor= 0.983 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 X Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.5 15.0 20.1 0.0132 
5.00 20.5 14.0 19.1 0.0132 

15.00 20.5 14.0 19.1 0.0132 
30.00 20.5 13.0 18.1 0.0132 
60.00 20.5 13.0 18.1 0.0132 

250.00 20.5 12.0 17.1 0.0132 
1440.00 20.5 12.0 17.1 0.0132 

Rm 

15.0 
14.0 
14.0 
13.0 
13.0 
12.0 
12.0 

Eff. Diameter 
depth mm 
13.8 0.0348 
14.0 0.0222 
14.0 0.0128 
14.2 0.0091 
14.2 0.0064 
14.3 0.0032 
14.3 0.0013 

Percent 
finer 

41.9 
39.8 
39.8 
37.7 
37.7 
35.6 
35.6 



Fractional. Components 

Gravel./Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 
% SILT= 16.3 %CLAY= 36.8 

n 85= 0.18 n 6o= o.o9 n 50= o.o7 

% SAND= 46.9 



PARTICLE SIZE ANAYLSIS AS PER ASTM D 422-98 
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GRAIN SIZE- mm 
I %COBBLES %GRAVEL %SAND %SILT %CLAY 

I 0.0 0.0 48.5 10.9 40.6 

SIEVE PERCENT SPEC.* PASS? Soil DescriQtion 
SIZE FINER PERCENT (X=NO) SAMPLE FROM IN PLACE MA TERlAL 

#4 100.0 
... 

#10 100.0 
#40 96.3 
#80 85.4 Atterberg Limits 

#200 51.5 PL= 15 LL= 27 PI= 12 

Coefficients 
o85= o.178 o60= o.o958 o50= o.o677 

~\\'Uiif :,,, D3o= D1s= D1o= 

<:;#X~~~~: 
l.# ,,,, Cu= Cc= . ( ,, 

··@ ~t ~ Classification 
. "':t"./ ·~t-: r-.... -- .. ~ :; ~Jj,1 ~.:;:: USCS= "CL" AASHTO= 

l . 11 ~· - \ :I.'S!:: 
L.. ~s \ . -p ' . ~ ~ 

t 14~· \ 'W<:.· j : 1,1.1 = Remarks . : 
"~~ ~. Y~\ ·~- SAMPLED FROM IN-PLACE MA TERlAL 
·~·--.~~ ~~ .... ~f ~ 0 · .. s '( •• • <.-; ~ 

',.., AAt ........ (~""",.,, ...... 
' 1, •O~cc 

* (no specification provided) 11 
II I II I"''''\ 

Sample No.: 22 Source of Sample: Date: 8-1-03 

Location: BORROW FILL MATERIAL FROM BOSTWICK PIT MELROSE,NM 7-30-03 Elev./Depth: 2ND LIFT 

LYDICK 
Client: ARROW HEAD CONSTRUCTION 

Project: SWMU 101 LAGOON CLOSURE@ WASTE WATER 

ENGINEERS & SURVEYORS, INC. 
TREATMENT PLANT CANNON A.F.B. 

Project No: DACW45-94-0003 Figure 22 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: ARROW HEAD CONSTRUCTION 
Project: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 

Project Number: DACW45-94-0003 

Sample Data 

Source: 
Sample No.: 22 
Elev. or Depth: 2ND LIFT Sample Lepgth(in./cm.): 

Location: BORROW FILL MATERIAL FROM BOSTWICK PIT MELROSE,NM 7-30-03 

Description: SAMPLE FROM IN PLACE MATERIAL 

Date: 8-1-03 PL: 15 LL: 27 PI: 12 

USCS Classification: " CL " AASHTO Classification: 

Testing Remarks: SAMPLED FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

Sieve 
# 4 
# 10 
# 40 
# 80 
# 200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

96.3 
85.4 
51.5 

Hydrometer Ana1ysis Data 

Separation sieve is #10 
Percent -#10 based upon complete samp1e= 100.0 

Weight of hydrometer samp1e: 50.00 

Hygroscopic moisture correction: 

Moist weight & tare = 38.21 
Dry weight & tare 37.15 
Tare = 21.50 
Hygroscopic moisture= 6.8 % 

Ca1cu1ated biased weight= 46.83 
Automatic temperature correction 

Composite correction at 20 deg C = 5.0 

Meniscus correction on1y= 
Specific gravity of so1ids= 2.73 
Specific gravity correction factor= 0.983 

Hydrometer type: 152H 
Effective depth L= 16.294964 - 0.164 X Rm 

E1apsed Temp, Actua1 Corrected K 

time, min deg C reading reading 
2.00 20.5 16.0 21.1 0.0132 

5.00 20.5 16.0 21.1 0.0132 

15.00 20.5 15.0 20.1 0.0132 

30.00 20.5 15.0 20.1 0.0132 
60.00 20.5 14.5 19.6 0.0132 

250.00 20.5 14.0 19.1 0.0132 

1440.00 20.5 13.0 18.1 0.0132 

Rm 

16.0 
16.0 
15.0 
15.0 
14.5 
14.0 
13.0 

Eff. Diameter 
depth mm 
13.7 0.0346 
13.7 0.0219 
13.8 0.0127 
13.8 0.0090 
13.9 0.0064 
14.0 0.0031 
14.2 0.0013 

Percent 
finer 

44.2 
44.2 
42.1 
42.1 
41.1 
40.0 
37.9 



Fractiona1 Components 

Grave1/Sand based on #4 
,sl'l.nd/Fines based on #200 

:OBBLES = % GRAVEL = 
~ SILT= 10.9 %CLAY= 40.6 

Des= 0.18 DGo= 0.10 nso= o.o7 

% SAND= 48.5 



PARTICLE SIZE ANAYLSIS AS PER ASTM D 422-98 
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GRAIN SIZE - mm 

%COBBLES %GRAVEL %SAND %SILT %CLAY 

0.0 0.0 41.8 20.4 37.8 

SIEVE PERCENT SPEC.* PASS? Soil Descri~tion 

SIZE FINER PERCENT (X=NO) SAMPLED FROM IN PLACE MATERIAL 

#4 100.0 
#10 100.0 
#40 97.1 
#80 86.3 Atterberg Limits 

#200 58.2 PL= 16 LL= 31 PI= 15 

Coefficients 
o85= 0.111 o60= o.o798 o50= o.o52I 
D3o= D1s= D1o= 
Cu= Cc= 

Classification 
USGS= "CL" AASHTO= 

Remarks 
SAMPLED FROM IN PLACE MATERIAL 

• (no specification provided) 

Sample No.: 23 Source of Sample: Date: 8-3-03 

Location: BORROW FILL MATERIAL FROM BOSTWICK PIT MELROSE,NM 7-31-03 Elev ./Depth: 2ND LIFT 

LYDICK 
Client: ARROW HEAD CONSTRUCTION 

Project: SWMU 101 LAGOON CLOSURE@ WASTE WATER 

ENGINEERS & SURVEYORS, INC. 
TREATMENT PLANT CANNON A.F.B. 

Project No: DACW45-94-0003 FiQure 



· GRAIN SIZE DISTRIBUTION TEST DATA 

:lient: ARROW HEAD CONSTRUCTION 
1r9;ect: SWMU 101 LAGOON CLOSURE @WASTE WATER TREATMENT PLANT CANNON A.F.B. 
1:t !Ct Number: DACW45-94-0003 

Sample Data 

:ource: 
:ample No.: 23 
:lev. or Depth: 2ND LIFT Sample Length(in./cm.): 
.ocation: BORROW FILL MATERIAL FROM BOSTWICK PIT MELROSE,NM 7-31-03 
lescription: SAMPLED FROM IN PLACE MATERIAL 
late: 8-3-03 PL: 16 LL: 31 PI: 15 
JSCS Classification: " CL " AASHTO Classification: 
~esting Remarks: SAMPLED FROM IN PLACE MATERIAL 

Mechanical Analysis Data 

:ieve 
4 
10 
40 
80 
200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

97.1 
86.3 
58.2 

Hydrometer Analysis Data 

:ep~ra tion sieve is # 10 
'E · mt -#10 based upon complete sample= 100.0 
re'l."ght of hydrometer sample: 50.0 
rygroscopic moisture correction: 

Moist weight & tare= 38.74 
Dry weight & tare = 37.41 
Tare = 22.01 
Hygroscopic moisture= 8.6 % 

:alculated biased weight= 4 6. 03 
utomatic temperature correction 

Composite correction at 20 deg C = 5.0 

reniscus correction only= 0 
pecific gravity of solids= 2.73 
pecific gravity correction factor= 0.983 
ydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 X Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.5 16.0 21.1 ·0.0132 
5.00 20.5 15.0 20.1 0.0132 

15.00 20.5 14.0 19.1 0.0132 
30.00 20.5 13.0 18.1 0.0132 
60.00 20.5 13.0 18.1 0.0132 

')50.00 20.5 12.0 17.1 0.0132 
10.00 20.5 11.0 16.1 0.0132 

Rm 

16.0 
15.0 
14.0 
13.0 
13.0 
12.0 
11.0 

Eff. Diameter 
depth mm 
13.7 0.0346 
13.8 0.0220 
14.0 0.0128 
14.2 0.0091 
14.2 0.0064 
14.3 0.0032 
14.5 0.0013 

Percent 
finer 

45.0 
42.9 
.4 0. 7 
38.6 
38.6 
36.4 
34.3 



: 

Fractional Components 

ravel/Sand based on #4 
and/Fines based on #200 
COBBLES = % GRAVEL = 
SILT= 20.4 %CLAY= 37.8 

es= 0.17 DGo= o.o8 o50= o.os 

% SAND = 41.8 

) 
··..J 



PARTICLE SIZE ANAYLSIS AS PERASTM D 422-98 

.5 
.S .E .E 

C) 0 g C) g .5 .5 ~ :;: ~ ... 
;li 1:! !!!! ... "' i • • "' .. .. "' - .. .. .. .. .. 

100 - ~: 
K ~ ~ 90 :' N 80 

\I 
70 

. 

' 0:::: 
w 60 
z 
u: 
1-

50 z 
~ w 

t) 

r\ 0:::: 
w 40 "'-"' r"'-.1 ~ a. ----a 

30 

20 

10 

0 : 
500 100 10 1 0.1 0.01 0.001 

GRAIN SIZE- mm 
%COBBLES %GRAVEL %SAND %SILT %CLAY I 

0.0 0.0 43.8 20.6 35.6 I 

SIEVE PERCENT SPEC.* PASS? Soil Descri~tion 
SIZE FINER PERCENT (X=NO) SAMPLED FROM IN PLACE MATERIAL 

#4 100.0 
#10 100.0 
#40 95.1 
#80 84.2 Atterberg Limits 

#200 56.2 PL= I4 LL= 27 PI= 13 

Coefficients 
Des= o.186 
D3o= 
Cu= 

Dso= o.o841 
D1s= 
Cc= 

Dso= o.o612 
D1o= 

Classification 
USCS= "CL" AASHTO= 

Remarks 
SAMPLED FROM IN-PLACE MATERIAL 

. 
(no specification provided) 

Sample No.: 24 Source of Sample: Date: 8-7-03 
Location: BORROW FILL MATERIAL FROM BOSTWICK PIT MELROSE,NM 8-5-03 Elev./Depth: 2ND LIFT 

LYDICK 
Client: ARROW HEAD CONSTRUCTION 

Project: SWMU 101 LAGOON CLOSURE@ WASTE WATER 
TREATMENT PLANT CANNON A.F.B. 

ENGINEERS & SURVEYORS, INC. 
Project No: DACW45-94-0003 Figure 



·GRAIN SIZE DISTRIBUTION TEST DATA 

lient: ARROW HEAD CONSTRUCTION 
roject: SWMU 101 LAGOON CLOSURE @ WASTE WATER TREATMENT PLANT CANNON A.F.B. 
roject Number: DACW45-94-0003 

Sample Data 

ource: 
ample No.: 24 
lev. or Depth: 2ND LIFT Sample Length(in./cm.): 
ocation: BORROW FILL MATBRIAL FROM 
ascription: SAMPLED FROM IN PLACE 

BOSTWICK PIT MELROSE,NM 8-5-03 

ate: 8-7-03 PL: 14 
MATERIAL 

LL: 27 PI: 13 
SCS Classification: " CL " AASHTO Classification: 
esting Remarks: SAMPLED FROM IN-PLACE MATERIAL 

Mechanical Analysis Data 

ieve 
4 
10 
40 
80 
200 

Size, mm 
4.750 
2.000 
0.425 
0.180 
0.075 

Percent finer 
100.0 
100.0 

95.1 
84.2 
56.2 

Hydrometer Analysis Data 

eparation sieve is #10 
ercent -#10 based upon complete sample= 100.0 
eight of hydrometer sample: 50.0 
~groscopic moisture correction: 
Moist weight & tare= 38.54 
Dry weight & tare = 37.54 
Tare = 21.45 
Hygroscopic moisture= 6.2 % 
~lculated biased weight= 47.07 
~tomatic temperature correction 
Composite correction at 20 deg C = 5.0 

:miscus correction only= 
?ecific gravity of solids= 2.73 
?ecific gravity correction factor= 0.983 
rdrometer type: 152H 

Effective depth L= 16.294964 - 0.164 X Rm 

Elapsed Temp, Actual Corrected K 
time, min deg C reading reading 

2.00 20.5 14.0 19.1 0.0132 
5.00 20.5 14.0 19.1 0.0132 

15.00 20.5 13.0 18.1 0.0132 
30.00 20.5 13.0 18.1 0.0132 
60.00 20.5 12.0 17.1 0.0132 

250.00 20.5 12.0 17.1 0.0132 
1440.00 20.5 11.0 16.1 0.0132 

Rm 

14.0 
14.0 
13.0 
13.0 
12.0 
12.0 
11.0 

Eff. Diameter 
depth mm 
14.0 0.0350 
14.0 0.0222 
14.2 0.0129 
14.2 0.0091 
14.3 0.0065 
14.3 0.0032 
14.5 0.0013 

Percent 
finer 

39.8 
39.8 
37.7 
37.7 
35.6 
35.6 
33.6 

_-z, 



Fractional Components 

3ravel/Sand based on #4 
3~ ~./Fines based on #200 
k BBLES = % GRAVEL = 
k SILT= 20.6 %CLAY= 35.6 

)as= 0.19 n 60= o.o8 n 50= o.o6 

% SAND = 43.8 



Lydick Enginee~s & Surveyors, Inc. 
P. 0. Box 728 

205 E. 2nd Street 

Clovis. NM 88101 

505-762-3771 

To: ARROWHEAD CONST. 
1920 METCALF AVE. SUITE150 
OVERLAND PARK,KS 66213 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Authorized By: 
Performed By: 
Bore#: 
Sample#: 
Bore Date: 
Sample Depth: 

Atterberg Report 
DACW45-94-0003 

3 
. 8/1/2003 

AH, FF/TT, COE ·"')· 
CONTRACTOR -
ROBERTMICK 

Project: LAGOON CLOSURE SWMU 101 WASTE WATER 

TREATMENT PLANT CAF.B. Preparation (Wet/Dry):· 
Page: 

1 
19-22 

7/28/2003 
IN-PLACE 

WET TO DRY 
1 of 1 

1 2 
22.24 22.26 

'L 10 

9 

8 
29.40 29.41 
28.45 28.47 
0.95 0.94 
6.21 6.21 
15.3 15.1 

Tare# 9 10 7 

Tare Weight 22.30 22.32 22.28 

Tare + Wet Soil 33.42 34.51 34.12 

~ Tare+ Dry Soil 30.56 31.62 32.15 

.§ Number of Blows 10 25 32 

:;::; Weight of Water 2.86 2.89 1.97 

-~ Weight of Dry Soil 8.26 9.30 9.87 

:.5 Water Content 34.6 31.1 20.0 

Plasticity Chart 
60.----.-----r----~----r----,-----, -~ 50~---+----~----+-----~---4----~ 

~ 40~---+----~----+-----~---4----~ 
'0 
c 30r----+----~----+-----~--~----~ 

~ 20~--~----~----4-----+---~~--~ 
en £ 10~--~~--~----4-----+---~~---4 

00 20 40 60 80 100 120 

Liquid Limit {LL) 

-~ 7 -~ 6 c 
0 5 u 
Q; 4 

~ 3 

2 

1 

Liquid Limit 27 
Plastic Limit 15 

Plasticity Index 12 
Method A 

Natural Water Content 
Classification of Sample 

L 

L 

L 

L 

L 

L 

L 

L 

L 

Flow Chart 

- :----1---r-.. 

25 100 

Number of drops 



Lydick Engineers & Surveyors, Inc. 
P. 0. Box 728 

205 E. 2nd Street 

Clovis, NM 88101 

505-762-3771 

To: ARROWHEAD CONST. 
1920 METCALF AVE. SUITE150 
OVERLAND PARK,KS 66213 

Atterberg Report 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Authorized By: 
Performed By: 
Bore#: 
Sample#: 
Bore Date: 
Sample Depth: Project: LAGOON CLOSURE SWMU 101 WASTE WATER 

TREATMENT PLANT C.A.F.B. Preparation (Wet/Dry): 

DACW45-94-0003 
4 

817/2003 
AH, F.FITT, COE 
CONTRACTOR 
ROBERT MICK 

2 
23 

8/3/2003 
IN-PLACE 

WET TO DRY 
1 of 1 Page: · 

8 11 
22.29 22.30 
30.43 30.51 
29.31 29.43 
1.12 1.08 
7.02 7.13 
16.0 15.1 

Tare# 14 15 24 
Tare Weiaht 22.25 22.19 22.22 
Tare + Wet Soil 33.43 34.48 34.98 

:+ Tare + Drv Soil 30.51 31.57 32.05 
.£ Number of Blows 12 23 30 
:;:: Weiaht of Water 2.B2 2.91 2.93 
·;:::; 

::::! Weight of Drv Soil 8.26 9.38 9.83 
Water Content 35.4 31.0 29.8 

60r----.-----.P_Ia~s~t~ic,i~~C~h~a~rtr----,-----, -~ 50 1----t----+----+----.J.------l------1 
~ 401----+-----r----4-----.J.------4------1 
"0 
c 30~---+----~----4-----~--~----~ 

~ 201---~-----+----~----+---~~--~ 
0 
~ 10r---~-----+----~----+---~~--~ 
0.. 

20 40 60 80 100 120 

Liquid Limit (LL) 

JL 10 

9 

8 

JL 

il 
;R 
~ 7 l 

•l 
c 
~ 6 
c 

•L 0 5 
(.) 

l 

•I. 

2 4 

~ 3 
2 

1 

.l 

l 

Liquid Limit 31 
Plastic Limit 16 

Natural Water Content 
Classification of Sample 

Plastici~ Index 15 
Method A 

-

Flow Chart 

-

25 100 
Number of drops 



. . 
Lydick Engineers & Surveyors, Inc. 
P. 0. Box 728 

205 E. 2nd Street 

Clovis, NM 88101 

505-762-3771 

To: ARROWHEAD CONST. 
1920 METCALF AVE. SUITE150 
OVERLAND PARK,KS 66213 

Project Number: 
Report Number: 
Report Date: 
Copies To: 
Authorized By: 
Performed By: 
Bore#: 
Sample#: 
Bore Date: 
Sample Depth: 

Atterberg Report 
DACW45-94-0003 

5 
8/7/2003, .. 

Project: LAGOON CLOSURE SWMU 101 WASTE WATER 
TREATMENT PLANT C.A.F.B. Preparation (Wet/Dry): 

AH, FF/TT, CO£ 
CONTRACTOR 
ROBERTMICK 

3 
24 

8/5/2003 
IN-PLACE 

WETTODRY 
1 of 1 

17 18 
22.27 22.29 
32.44 32.45 
31.24 31.35 
1.20 1.10 
8.97 9.06 
13.4 12.1 

Tare# 21 22 23 
Tare Weight 22.24 22.31 22.33 
Tare+ Wet Soil 33.42 34.98 33.76 

:- Tare + Dry Soil 30.49 32.05 32.06 
-~ Number of Blows 15 24 35 
~ Weight of Water 2.93 2.93 1.70 
·~ Weight of Dry_ Soil 8.25 9.74 9.73 
:j Water Content 35.5 30.1 17.5 

60 ,_--~----~P_Ia_s_ti_cTicy~C_h_art~----~--~ -~50~---+----~----+---~~---+----~ 
~ 40~--~----~----+-----~--~----~ 

"C 
c 30~--~----~----+-----~--~----~ 

~ 20~--_,----~----4-----~--_,----~ 
1/) 

~ 10~--~----~----4-----~--~----~ 

00 20 40 60 80 100 120 

Liquid Limit (LL) 

Page: 

'l 10 

9 L 

8 u -· ~ 
~ 7 u 
c 6 Q) lJ -c 
0 5 
() 

li 
,_ 

4 Q) u -~ 3 c 
2 c 

li 

Liquid Limit 27 
Plastic Limit 13 

Natural Water Content 
Classification of Sample 

Plasticicy Index 14 
Method A 

BROWN SANDY LEAN CLAY 

Flow Chart 

-....._ 
............ r-- ..... 

25 
Number of drops 
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c-:::::::·~ -RANSMJnAL OF SHOP DRAWINGS, EQUIPMENT -OAT A, MATERIAL S. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 

(Read k1tfrudiont on the ,...... tide prior to Initialing lf1fl form) 

U:S,OR DATE TRANSMITTAL NO. 

Qat19J2003 02377-23 

SECTION I .. REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (Thlltection w11 be lnltllled byfht conlr8CI«) 

C8nnen AFS RaJ9nt 0Mce FROM: FOifer Whlleler Eft\lfroM'IINal C CONTRACT NO. ctECKONE: 

US Atrrry COIPI of Engl,_. 

~THIS IS A NEW TRANSMITTAL 

201 N, Perimet• Rd. 
6805 Uptown Blvd, NE Suitt 220 OACW~!-~ 0035 THIS 1$ A RESUBMITTAL. OF 

Cannon ... PBJA4 88101_ 
Albuquelque, HM 87110 

TRANSMITTAL 

:tFICATION sec. NO. (Co.w ontt one eectton with liCit PROJECT TITLE AND LOCATION CHeC~FNE:~,STRANSMITTAL IS 

,ittal) 02377 
SWMU 101 • SeMigt l.tQoon& Cannon AFB FOR FlO ll OOVT. APPROVAL 

• DQCRIPTION ~ITEM IUIIMmeD WGOlCCNTR. ~ CCIITIQCT JW!IRENCI POR VNUATICJH fOR 

). (Tp tiZe,IIICdel numlllflell:.) ~~ 
bOCUIII!JICT C:"=:" ~ Cl 
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Ull! 

MOCHURINO. IPEC. DRAWING· No.I) C(IOI 

(81t lntlrVCIIan no. 8) 
P.MA.I'O. IHI!!'I' teo. 
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~ d. .. f. .. h. f. 
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SECTION U -.APPROVAL ACTION ~~ 
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09/24/2003 

J 

16:01 402+221+7848 ~ 85057842663 

SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Sept 19. 2003 Submittal No.: 02377-23 

Foster Wheeler Environmental Corporatiqn Stamp 

SWMU 101 Sewage Lagoons Cbue, cannon AFB. NM 

Certiled for apJII'OWI n indicated below: 

Approved as aubmaied 

Approved except as n«ed on the chwings MCUor attached s~. 

It. hereby certilied lhat the (equipment) (malartaJ) shoWn and marked In this abnltal is that proposed 

to be ii1COI'pQaled Into Com7aa Number DACW~D-0003, Delivery Order 

Dbedive 1 is in complianc:e wid\ \he COI'iract drawings and~. a.n/ 

allocated spaces. and is 8Ubmiled for GcMmment app c:_------==-:;;:;' .... 
ReviewediCertiMd By: 

Description ofllerils RNiewed: SD-06 

u.s. Anny Corps of Engineers Stamp 

u.s. 1\miy Engineer ~ Albuquerque Corps of Engineers 

Certi1ied for apfKOII8I as nticat4i!d below: 

A - Approved as Slbnitted. 

Approved eroept as noted on the drawings andlor attached sheet(s). Resut.nission rKt 

required. 

C- Approved extept as noted on the drawings and/or~ sheet(s). Resubmission required. 

D- WI' be returned by separate OOfTBSpOI'1denc 

E - Oisappoved; see cornrnallS on attached sheet 

F - Receipt adalowledged. 

G· Other.~· 

Note: Items approved as to generallaVOUf ~- Dmensions Blld quantities chec:fced. ApproY8I does 

not relltve oortraclor of tesponsibirdies for errors that may exist, as contrador shaft be 

Reviewer's Signature: 

N0.908 ~05 



Lydick Engineers & Surveyors, Inc. 
P.O.Box728 • 
205 E. 2nd Street 
Clovis, NM 88101 
'505-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK KS 66213 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOON@ CANNON AFB 

Sample Date: 12-Sep-03 Date Tested: 12-Sep-03 

12 0 
Zero Air Voids @ 2.65 S.G. 
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Proctor 
Report Date: 
Project: 
Report Number: 

Report 
13-Sep-03 

DACAW45-94-D-0003 
10 

COMPOSITf . Sample Type: 
Sampled By: 
Source: 
Tested By: 

LANCE LANGAN 
EXISTING BERMS 

R. MICK 

Date Received: 12-Sep-03 

Max. Dry Density: 117.9 
Optimum Moisture (%): 12.3 

Moisture 
Content 

8.5 
10.5 
12.1 
14.2 
16.2 

Dry 
Density 

110.8 
114.4 
117.8 
114.3 
109.8 

Wet 
Density 

120.3 
126.4 
132.1 
130.6 
127.6 

Method: ASTM D-698 
Rammer Type: MANUAL 
Preparation: DRY TO WET 
o/o Retained 5mm screen: 0.0 
o/o Retained 10mm screen: 0.0 

10 

10 

10 . . . -7 8 9 10 11 12 l3 14 b 16 17 18 19 20 o/o Retained 20mm screen: 0.0 
Moisture Content (o/o) 

Sample Description: EXISTING REDDISH SANDY CLAYEY SAND 

Comment: CLASSIFIED AS ~~~~~~~~~;~~~ USCS 
,..: .. jt,.. ... ·_,.•••l•,. t.frA .t..,. 

-~ .~r-·· .. -~- -~ ~~;_·z ?~-· -~ 

tiJ/(~·-;;rY ~:~ 
\~--~~~:~:J./j/ Per·. --/1 " -A.. '""'- ' 1 

, •I) • .... 1itl"h·,··... ...... ~ ~ ~ 
~,, ft.o ........ •'-"' ... ... 

,,,, "TOfls,s\0~ _.,, ... 
1111 llf111111\\\\\ 

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of test results is provided 
only on written request 



Lydick Engineers & Surveyors, Inc. 
P. 0. Gox728 
205 E. 2nd Street 
Clovis, NM 88101 
505-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE. SUITE 150 
OVERLAND PARK KS 66213 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOON@ CANNON AFB 

Sample Date: 12-Sep-03 
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Date Tested: 12-Sep-03 

~ 2.65 S.G. Zero Air Voids @ 

\ 
KS ~T-1 \ 

I 1\ 1\ 
1/ \ \ 
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Proctor Report 
Report Date: 13-Sep-03 
Project: DACAW45-94-D-0003 
Report Number: 1Q, 
Sample Type: COMPOSITr 
Sampled By: LANCE LANGAN 
Source: EXISTING BERMS 
Tested By: R. MICK 

Date Received: 12-Sep-03 

Max. Dry Density: 
Optimum Moisture(%): 

Moisture 
Content 

8.5 
10.5 
12.1 
14.2 
16.2 

Dry 
Density 

110.8 
114.4 
117.8 
114.3 
109.8 

117.9 
12.3 

Wet 
Density 

120.3 
126.4 
132.1 
130.6 
127.6 e 

n 
s 
i 
t 
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11 

11 

ll 

11 

10 

10 

10 
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~ \ \ 

8 

.~ 

7 8 9 

JI!I.K:l:ll Jl-3 

-10 II 12 l3 14 b 16 17 
Moisture Content(%) 

Sample Description: EXISTING REDDISH SANDY CLAYEY SAND 

Method: ASJM D-698 
Rammer Type: MANUAL 
Preparation: DRY TO WET 

f\ 
\ 

% Retained 5mm screen: 0.0 
%Retained 10mm screen: 0.0 

18 19 20 %Retained 20mm screen: 0.0 

0'1_ ' 1 
Per:~~ 

--~-=~~~~----~~~~-----------

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of test results is provided 
only on written request. · 



Lydick Engineers & Surveyors, Inc. 
P. 0. abx728 
205 E. 2nd Street 
Clovis, NM 88101 
505-762-3771 

To: ARROWHEAD CONSTRUCTION 

Proj:CLOSURE OF SWMU101 SEWAGE LAGOONS 

Proctor 
Report Date: 
Project: 
Report Number: 
Sample Type: 
Sampled By: 
Source: 
Tested By: 

Report 
13-Sep-03 

DACAW45-94-D-0003 
9 

COMPOSITE 
LANCE LANGAN 

EXISTING BERMS 
R.MICK 

Sample Date: 12-Sep-03 Date Tested: 12-Sep-03 Date Received: 12-Sep-03 

·I: 12 

12 

12 

D 12 
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y 11 

D 11 
e 
n ll 
s 
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11 

11 
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,£ 10 

10 4 
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Zero Air Voids @ 2.65 S.G. 
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/ r--.,. ~ v "'\ '\ [\ ' I \ 
""' 

Max. Dry Density: 
Optimum Moisture (%): 

Dry 

122.6 
11.0 

Wet 

1/ \ ~ \ 

Moisture 
Content 

8.0 
9.8 
11.6 
13.4 
15.0 

Density 
108.2 
119.8 
122.0 
115.4 
112.1 

Density 
116.9 
131.6 
136.2 
130.8 
129.0 I 

I 
I 
l 

8 9 

.'\ 
~ 

-10 11 12 13 14 lJ 
Moisture Content(%) 

~~ 

!~ 
~ 

Method: ASTM D-1557-01 
Rammer Type: MANUAL 
Preparation: DRY TO WET 
% Retained 5mm screen: 0.0 
%Retained 10mm screen: 0.0 

16 17 18 19 o/o Retained 20mm screen: 0.0 

Sample Description: EXISTING REDDISH SANDY CLAYEY SAND 

Per:~~ 
--------~--~------~--~------------



PERMEABILITY TEST REPORT 
TEST DATA: 
Specimen Height (em): 11 . 44 
Specimen Diameter (em): 6.29 
Dry Unit Weight (pcf): 117.9 
Moisture Before Test (%): 12.3 
Moisture After Test (%): 15.2 
Run Number: 1 • 
Ce I I Pressure (psi ) : 93. 5 

Sat. Pressure (psi): 91 0 0 

Perm. (em/ sec) : 1.17x 10--6 
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SAMPLE DATA: 
Samp I e Iden t i f i cot ion: EXISTING BERM ,,,,' 

MATERIAL "ASSESSMENT" 
Visual Description: REDDISH SANDY CLAYEY 

SAND CLASSIFIED AS "SM-SC" AS PER USCS 
Remarks: ASTM D 5084-01 8=97.5 

5 PSI FORB ~ol2 REAGENT 
Maximum Dry Density (pcf): 117.9 
Optimum Moisture Content(%): 12.3 

ASTM(D-698) 
Percent Compaction: 100.0% 
Permeometer type: FLEXWALL 
Sample type: REMOLDED 

TIME - t (sec) 
5000 7500 10000 

' """ ~ .. 
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··'·''. :· , .. 

0 5 10 15 
AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

Project: LAGOON CLOSURE SWMU 101 @CANNON AFB 

Location: WASTE WATER TREATMENT PLANT CAFB 

Date: 9-13-03 

PERMEABILITY TEST REPORT 

Project No.: DACW-45-03 

F i I e No. : AH-4-03-1 2 

Lab No.: LE-12 Ksat-1 

Tested by: L.E.L. 

Checked by: R.C.L. 

LYDICK ENGINEERS & SURVEYORS. INC. Test: FH- Fal I ing head C 



·=F============================================================================ 

FALLING HEAD PERMEABILITY TEST RESULTS 

PROJECT NAME: LAGOON CLOSURE SWMU 101 @ CANNON AFB 

PROJECT LOCATION: WASTE WATER TREATMENT PLANT CAFB 

SAMPLE IDENTIFICATION: EXISTING BERM 

MATERIAL "ASSESSMENT" 

DESCRIPTION: REDDISH SANDY CLAYEY 

SAND CLASSIFIED AS "SM-SC".AS PER USCS 

MAX. DRY DENS.: 117.9 OPT. WATER CONTENT: 12.3 

SPECIMEN DATA 

FILE NO.: AH-4-03-12 

PROJECT NO.: DACW-45-03 

LAB NO.: LE-12 Ksat-1 

SAMPLE TYPE: REMOLDED 

DATE: 9-13-03 

INITIAL PARAMETERS: FINAL PARAMETERS: 

HEIGHT: 11.44 em 

DIAMETER: 6.29 em 

WET WEIGHT: 753.2 g 

MOISTURE CONTENT: 12.3 % 

DRY DENSITY: 117.9 pcf 

'ERCENT COMPACTION: 100.0 

HEIGHT: 11.45 em 

DIAMETER: 6.29 em 

WET WEIGHT: 775.2 g 

MOISTURE CONTENT: 15.2 % 

DRY DENSITY: 117.9 pcf 

TEST PARAMETERS 

CELL NO.: 1 PANEL NO.: 1 POSITIONS: 1 

CELL PRESSURE: 

SATURATION PRESSURE: 

TOTAL FLOW VOLUME: 

LENGTH OF TEST: 

AVERAGE GRADIENT: 

!T'EMPERATURE: 

~ERMEABILITY, K, at 20 deg C: 

RUN NO. 1 

93.5 psi 

91. 0 psi 

PERMEABILITY DATA 

RUN NO. 1 

2.54E 00 cc 

7,200 sec 

9.4 

21.4 deg C 

1.17E-06 em/sec 

RUN NO. 2 

RUN NO. 2 

===================== LYDICK ENGINEERS & SURVEYORS, INC. ===================== 



============================================================================== 
PERMEABILITY TEST DATA 

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

Project Name: 
File No.: 
Project Location: 
Project No . : 
Sample Identification: 

Lab No.: 
Description: 

Sample Type: 
Max. Dry Dens . : 
Method (D1557/D698): 
Opt. Water Content: 
Date: 
Remarks: 

Permeamet'er Type: 
Tested by: 
Checked by: 
Test type: 

PROJECT DATA 

LAGOON CLOSURE SWMU 101 @ CANNON AFB 
AH-4-03-12 
WASTE WATER TREATMENT PLANT CAFB 
DACW-45-03 
EXISTING BERM 
MATERIAL "ASSESSMENT" 
LE-12 Ksat-1 
REDDISH SANDY CLAYEY 
SAND CLASSIFIED AS "SM-SC" AS PER USCS 
REMOLDED 
117.9 
D-698 
12.3 
9-13-03 
ASTM D 5084-01 B=97.5 
5 PSI FOR B Cal 2 REAGENT 
FLEXWALL 
L.E.L. 
R.C.L. 
FH - Falling head C 

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

Diameter: 1 
Top: 2.477 in 
Middle: 2.476 in 
Bottom: 2.475 in 
Average: 2.48 in 

Length: 1 
4.502 in 

Average: 4.50 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

2 
in 
in 
in 

6.29 em 

2 3 
in 

11.44 em 

Sample Parameters: 
2.65 

878.59 
796.31 
125.36 
12.3 % 

117.9 pcf 
0.2872 

80.6 % 

100.0 

1 
2.478 
2.478 
2.478 
2.48 

1 
in 4.507 

4.51 

% of max 

After test: 

in 
in 
in 

in 

in 
in 

2 
in 
in 
in 

6.29 em 

2 
in 

11.45 em 

900.51 
798.30 
125.36 
15.2 % 

117.9 pcf 
0.2871 
100.0 % 

3 
in 

============================================================================== 
PAGE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 12 
============================================================================== 



----------------------------------------------------------~-------------------

FALLING HEAD PERMEABILITY TEST CONDITIONS DATA 

Cell No.: 1 Panel No.: 1 Positions: 1 

Run Number: 1 2 

Cell Pressure: 93.5 psi 0.0 psi 
Inflow Saturation Pressure: 91.0 psi 0.0 psi 
Inflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

Outflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

Test Temperature: 21.4 oc 0.0 oc 
Outflow Saturation Pressure: 90.0 psi 0.0 psi 

------------------------------------------------------------------------------
PERMEABILITY TEST READINGS DATA 

CASE DATE TIME ELAPSED INFLOW OUTFLOW OUTFLOW/ PERM. 
D X (24 hr) TIME LEVEL LEVEL INFLOW K 
s sec em em RATIO em/sec 

s X 9/13/ 3 9:00:00 0 50.00 0.0 0 .· 00 O.OOE 00 
9/13/ 3 9:30:00 1,800 46.89 3.1 1. 00 1.09E-06 
9/13/ 3 10:00:00 1,800 43.74 6.2 0.99 1.16E-06 
9/13/ 3 10:30:00 1,800 40.54 9.5 1.01 1.26E-06 
9/13/ 3 11:00:00 1,800 37.29 12.7 1. 00 1.36E-06 

Gradient = 9.409E 00 Total vol = 2.54E 00 cc Test duration= 7,200 sec 
Permeability, K21.4° = 1.214E-06 em/sec, K20° = 1.173E-06 em/sec 
Permeability values are incremental 

============================================================================== 
PAGE 2 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 12 
============================================================================== 



Lydick Laboratories 
205 E. Second Street 
Clovis, NM 88101 
505-762-3771 

ASTM D 5084-01 
Contractor: ARROWHEAD 
Project: SWMU 101 
Location: WASTE WATER 
Date: 9/13/2003 

Sample I D: ....:.K=s=at.:__-1-=-------

a = burette area (cm2
) 

t =time inerval (s) 

T = temperature ( deg C) 

L =sample length (em) 

d =sample diameter (em) 

A= (rr/4) · (d)2 

31.97357148 

Pin = inflow pressure 

Pout= outflow pressure 
cmW = conversion factor from psi to em of water 

cmW 
0.0142091301798 

ho 

h1 

h2 
h3 

h4 

H = Pin + (hin -hout) - Pout 

Ho 
H1 
H2 
H3 
H4 

hin Values 

120.3772847 cmW 

114.1572847 cmW 

107.8772847 cmW 

101.4572847 cmW 

94.9572847 cmW 

hout Values 

gradient= H/L 

Go 10.52249 

G1 9.978784 

Gz 9.429833 

G3 8.868644 

G4 8.300462 

Headloss across sample should not 

drop to less than 75% of initial 

minh = o. 75(ho) 
minh =I' -'---9-0-.2-8-30-cm_W _ __, 



c = (a·L)/(2+A+t) 
"" 2.04533E-05 

Ksat1 = C·ln[(Ho/H1)] 

Ksat2 = C·ln[(H1/H2)] 

Ksat3 = C·ln[(H2/H3)] 

Ksat4 = C·ln[(H3/H4)] 

1.08512E-06 

1.1573E-06 

1.25494E-06 

1.35422E-06 

Kmean = {Ksat1 + Ksat2 + Ksat3 + Ksat4)/4 

Percent Deviation - less than 25%deviation from mean value 

K 1 = I {Ksat1 - Kmean}/Ksat1 I 
K2 = I {Ksat2- Kmean)/Ksat21 

K3 = I {Ksat3- Kmean)/Ksat31 

K4 = I {Ksat4- Kmean)/Ksat41 

Temperature Correction 

K2o = ((2.2902·0.9842T)/T0.1702]-Kmean 

Kmean = 

K1= 

K2 = 
K3=. 

K4 = 

K2o = 
Ratio of Inflow/Outflow Rates- Should be between 0.75 and 1.25 

~:rteo = I(hinO- hin1)·(att:)]/[{hout1 - houto)·(a/t)) rateo = 
. :1 = I(hin1- hin2)·(att:)]/((hout2- hout1)·(a/t)] rate1 = ..•. , .• 
rate2 = I(hin2- hin3)·(att:)]/[{hout3 - hout2)·(a/t)] rate2 = 
rate3 = I(hin3- hin4}·(att:)]/[{hout4- hout3)·(a/t)] rate3 = 

1.2129E-osl 

11.775% 

4.804% 

3.350% 

10.436% 

1.17286E-osl 

1.000 

1.006 

0.994 

1.000 

TESTEDBY: ~~ 
/ 



PERMEABILITY TEST REPORT 
TEST DATA: SAMPLE DATA: 

Specimen Height (em): 11.43 Sample Iden t i f i cot ion: EXISTING BERM 
"·' 

Specimen Diameter (em): 6.28 MATERIAL " ASSESSMENT" 

Dry Unit Weight (pcf): 114.3 Visual Description: REDDISH SAND CLAYEY 

Moisture Before Test (%): 14.2 SAND CLASSIFIED AS "SM-SC" AS PER uses 

Moisture After Test (%): 16.9 Remarks: ASTM D 5084-01 B=98.7 

Run Number: 1 • 2 A 5 PSI FOR B Co 12 REAGENT 

Cel I Pressure (psi): 95.5 Maximum Dry Density (pcf): 117.9 

Optimum Moisture Content (%): 12.3 

Sot. Pressure (psi): 93.0 ASTM(D-698) 
Percent Compaction: 97.0% 
Permeometer type: FLEXWALL 

Perm. (em/sec): 1.32 X 10--6 Sample type: REMOLDED 

TIME - t (sec) 
0 2500 5000 7500 10000 
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AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

Project: LAGOON CLOSURE SWMU 101 @ CANNON AFB Project No.: DACW-45-03 

Locot ion: WASTE WATER TREATMENT PLANT CAFB File No.: AH-4-03-13 

Dote: 9-13-03 Lob No.: LE-13 Ksat-2 ·, 

Tested by: L.E.L. 
PERMEABILITY TEST REPORT Checked R.C.L. by: 

LYDICK ENGINEERS & SURVEYORS. INC. Test: FH - Falling head c 



============================================================================== 
FALLING HEAD PERMEABILITY TEST RESULTS 

~OJECT NAME: LAGOON CLOSURE SWMU 101 @ CANNON AFB 
PROJECT LOCATION: WASTE WATER TREATMENT PLANT CAFB 

SAMPLE IDENTIFICATION: EXISTING BERM 

MATERIAL " ASSESSMENT" 
DESCRIPTION: REDDISH SAND CLAYEY 

SAND CLASSIFIED AS "SM-SC" AS PER USCS 

MAX. DRY DENS.: 117.9 OPT. WATER CONTENT: 12.3 

SPECIMEN DATA 

FILE NO.: AH-4-03-13 

PROJECT NO.: DACW-45-03 

LAB NO.: LE-13 Ksat-2 

SAMPLE TYPE: REMOLDED 

DATE: 9-13-03 

INITIAL PARAMETERS: FINAL PARAMETERS: 

HEIGHT: 11.43 em 

DIAMETER: 6.28 em 

WET WEIGHT: 741.4 g 

MOISTURE CONTENT: 14.2 % 

DRY DENSITY: 114.3 pcf 

PERCENT COMPACTION: 97.0 

HEIGHT: 11.44 em 

DIAMETER: 6.29 em 

WET WEIGHT: 759.8 g 

MOISTURE CONTENT: 16.9 % 

DRY DENSITY: 114.4 pcf 

TEST PARAMETERS 

CELL NO.: 2 PANEL NO.: 2 POSITIONS: 2 

CELL PRESSURE: 

SATURATION PRESSURE: 

TOTAL FLOW VOLUME: 

LENGTH OF TEST: 

AVERAGE GRADIENT: 

TEMPERATURE: 

PERMEABILITY, K, at 20 deg C: 

RUN NO. 1 

95.5 psi 

93.0 psi 

PERMEABILITY DATA 

RUN NO. 1 

2.82E 00 cc 

7,200 sec 

9.3 

21.4 deg C 

1.32E-06 em/sec 

RUN NO. 2 

RUN NO. 2 

===================== LYDICK ENGINEERS & SURVEYORS, INC. ===================== 



============================================================================== 
PERMEABILITY TEST DATA 

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

Project Name: 
File No.: 
Project Location: 
Project No. : 
Sample Identification: 

Lab No.: 
Description: 

Sample Type: 
Max. Dry Dens . : 
Method (D1557/D698): 
Opt. Water Content: 
Date: 
Remarks: 

Permeameter Type: 
Tested by: 
Checked by: 
Test type: 

Diameter: 1 
Top: 2.473 in 
Middle: 2.474 in 
Bottom: 2.474 in 
Average: 2.47 in 

Length: 1 
4.500 in 

Average: 4.50 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PROJECT DATA 

LAGOON CLOSURE SWMU 101 @ CANNON AFB 
AH-4-03-13 
WASTE WATER TREATMENT PLANT CAFB 
DACW-45-03 
EXISTING BERM 
MATERIAL 11 ASSESSMENT" 
LE-13 Ksat-2 
REDDISH SAND CLAYEY 
SAND CLASSIFIED AS "SM-SC" AS PER USCS 
REMOLDED 
117.9 
D-698 
12.3 
9-13-03 
ASTM D 5084-01 B=98.7 
5 PSI FOR B Cal 2 REAGENT 
FLEXWALL 
L.E.L. 
R.C.L. 
FH - Falling head C 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

2 1 
in 2.475 
in 2.474 
in 2.475 

6.28 em 2.47 

2 3 1 
in in 4.503 

11.43 em 4.50 

Sample Parameters: 
2.65 

867.72 
775.45 
126.32 
14.2 % 

114.3 pcf 
0.3088 

84.3 % 

97.0 %of max 

After test: 

in 
in 
in 

in 

in 
in 

2 
in 
in 
in 

6.29 em 

2 
in 

11.44 em 

886.14 
776.52 
126.32 
16.9 % 

114.4 pcf 
0.3086 
100.1 % 

3 
in 

============================================================================== 
PAGE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 13 
============================================================================== 



FALLING HEAD PERMEABILITY TEST CONDITIONS DATA 

Cell No.: 2 Panel No.: 2 Positions: 2 

Run Number: 1 2 

Cell Pressure: 95.5 psi 0.0 psi 
Inflow Saturation Pressure: 93.0 psi 0.0 psi 
Inflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

Outflow Buret Area: 0.2000 cm 2 1.7100 cm 2 

Test Temperature: 21.4 oc 0.0 oc 
Outflow Saturation Pressure: 92.0 psi 0.0 psi 

PERMEABILITY TEST READINGS DATA 

CASE DATE TIME ELAPSED INFLOW OUTFLOW OUTFLOW/ PERM. 
D X (24 hr) TIME LEVEL LEVEL. INFLOW K 
s sec em em RATIO em/sec 

s X 9/13/ 3 13:00:00 0 50.00 0.0 0.00 O.OOE 00 
9/13/ 3 13:30:00 1,800 45.76 4.2 1.00 1.50E-06 
9/13/ 3 14:00:00 1,800 42.51 ·7. 5 1. 00 1.23E-06 
9/13/ 3 14:30:00 1,800 39.22 10.8 1. 00 1.32E-06 
9/13/ 3 15:00:00 1,800 35.89 14.1 1.00 1.43E-06 

Gradient = 9.291E 00 Total vol = 2.82E 00 cc Test duration= 7,200 sec 
Permeability, K21.4° = 1.369E-06 em/sec, K20° = 1.323E-06 em/sec 
Permeability values are incremental 

=============================================================·================= 
PAGE 2 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 13 
============================================================================== 



Lydick laboratories 
205 E. Second Street 
Clovis, NM 88101 
505-762-3771 

ASTM D 5084-01 
Contractor: ARROWHEAD 
Project SWMU 101 
Location: WASTE WATER 
Date: 9/13/2003 

Sample 10: ...:..K.!!::s.::::;at~-2=-----

a = burette area ( cm2
) 

t = time inerval (s) 

T = temperature ( deg C) 

L =sample length (em) 

d =sample diameter (em) 

a 

A= (n/4) · (d)2 

30.~7484693 

Pin = inflow pressure 

Pout= outflow pressure 

t T 

cmW = conversion factor from psi to em of water 

cmW 
0.0142091301798 

ho 

h1 

h2 

h3 

h4 

H = Pin + (hin -hout) - Pout 

120.3772847 cmW 

111.8972847 cmW 

105.3972847 cmW 

98.8172847 cmW 

92.1572847 cmW 

L d 

hout Values 

gradient = H/L 

Go 10.5317 

G1 9.789789 

G2 9.22111 

G3 8.645432 

G4 8.062755 

Headless across sample should not 
drop to less than 75% of initial 

minh = 0.75(ho> 
minh = l'-'---90-.-28_3_0_c_m_W_---. 



c = (a·L)/(2+A+t) 
2.05005E-05 

Ksat1 = C·ln[(Ho/H1)] 

Ksat2 = C·ln[(H1/H2)] 

Ksat3 = C·ln[(H2/H3)] 

Ksat4 = C·ln[(H3/H4)] 

1.49755E-06 

1.22684E-06 

1.32155E-06 

1.43044E-06 

Kmean = (Ksat1 + Ksat2 + Ksat3 + Ksat4)/4 Kmean = 

Percent Deviation - less than 25%deviation from mean value 

K 1 = I (Ksat1 - Kmean)/Ksat1 I K 1 = 
K2 = I (Ksat2- Kmean)/Ksat21 K2 = 
K3 = I (Ksat3- Kmean)/Ksat31 K3 = 
K4 = I (Ksat4- Kmean)/Ksat41 K4 = 

Temperature Correction 

K2o = [(2.2902·0.9842T)ff0.1702]-Kmean K2o = 

Ratio of Inflow/Outflow Rates - Should be between 0. 75 and 1.25 

1.3691E-osl 

8.578% 

11.595% 

3.598% 
4.288% 

1.3239E-osl 

~;t~+Ao = [(hinO- hin1)·(aJt)]/((hout1 - houto)·(a/t)] rateo = 1.000 

' 1 = [(hin1- hin2)·(aJt)]/[(hout2- hout1)·(alt)] rate1 = 1.000 
rate2 = [(hin2- hin3)·(aJt)]/[(hout3- hout2)·(alt)] rate2 = 1.000 
rate3 = [(hin3- hin4)·(aJt)]/[(hout4- hout3)·(att)] rate3 = 1.000 



PERMEABILITY TEST REPORT 
TEST DATA: 
Specimen Height (em): 11.44 
Specimen Diameter (em): 6.29 
Dry Unit Weight (pcf): 109.8 
Moisture Before Test (%): 16.2 
Moisture After Test (%): 19.1 
Run Number: 1 • 
Cell Pressure (psi): 97.5 

Sat. Pressure (psi): 95.0 

Perm. (em/sec): 
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SAMPLE DATA: 
Sample Identification: EXISTING BERM 

MATERIAL "ASSESSMENT" 
Visual Description: REDDISH SANDY CLAYEY 

SAND CLASSIFIED AS "SM-SC" AS PER USCS 
Remarks: ASTM D 5084-01 B=98.1 

2 .l 5 PSI FOR B Ca 12 REAGENT 
Maximum Dry Density (pcf): 117.9 
Optimum Moisture Content (%): 12.3 

ASTM(D-698) 
Percent Compaction: 93.1% 
Permeameter type: FLEXWALL 
Sample type: REMOLDED 

TIME - t (sec) 
5000 

I~ 

.7500 10000 

0 5 10 15 20 
AVERAGE HYDRAULIC GRADIENT - dH/L (em/em) 

Project: LAGOON CLOSURE SWMU 101 @CANNON AFB 

Location: WASTE WATER TREATMENT PLANT CAFB 

Date: 9-13-03 

Project No.: DACW-45-03 

Fi I e No.: AH-4-03-14 

Lab No.: LE-14 Ksat-3 
r---------------------------------~--------------------------~1 

PERMEABILITY TEST REPORT 

LYDICK ENGINEERS & SURVEYORS. INC. 

Tested by: L.E.L. 

Checked by: R.C.L. 

Test: FH- Fat I ing head C 



'=,~=~========================================================================== 

FALLING HEAD PERMEABILITY TEST RESULTS 

.\.OJECT NAME : LAGOON CLOSURE SWMU 101 @ CANNON AFB 
PROJECT LOCATION: WASTE WATER TREATMENT PLANT CAFB 
SAMPLE IDENTIFICATION: EXISTING BERM 

MATERIAL "ASSESSMENT" 

DESCRIPTION: REDDISH SANDY CLAYEY 

SAND CLASSIFIED AS "SM-SC" AS PER USCS 
MAX. DRY DENS.: 117.9 OPT. WATER CONTENT: 12.3 

SPECIMEN DATA 

FILE NO.: AH-4-03-14 
PROJECT NO.: DACW-45-03 

LAB NO.: LE-14 Ksat-3 

SAMPLE TYPE: REMOLDED 

DATE: 9-13-03 

INITIAL PARAMETERS: FINAL PARAMETERS: 

HEIGHT: 11.44 em 
DIAMETER: 6.29 em 
WET WEIGHT: 726.8 g 
MOISTURE CONTENT: 16.2 % 
DRY DENSITY: 109.8 pcf 

PERCENT COMPACTION: 93.1 

CELL NO.: 1 

CELL PRESSURE: 

SATURATION PRESSURE: 

TOTAL FLOW VOLUME: 

LENGTH OF TEST: 

AVERAGE GRADIENT: 

TEMPERATURE: 

HEIGHT: 11.45 em 
DIAMETER: 6.29 em 
WET WEIGHT: 747.1 g 

MOISTURE CONTENT: 19.1 % 
DRY DENSITY: 109.9 pcf 

TEST PARAMETERS 

PANEL NO.: 1 

RUN NO. 1 

97.5 psi 

95.0 psi 

PERMEABILITY DATA 

POSITIONS: 1 

RUN NO. 2 

RUN NO. 2 

ERMEABILITY, K, at 20 deg C: 

RUN NO. 1 

2.95E 00 cc 

7,200 sec 

9.2 

21.4 deg C 
1.39E-06 em/sec 

===================== LYDICK ENGINEERS & SURVEYORS, INC. ===================== 



============================================================================== 
PERMEABILITY TEST DATA 

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

Project Name: 
File No.: 
Project Location: 
Project No . : 
Sample Identification: 

Lab No.: 
Description: 

Sample Type: 
Max. Dry Dens . : 
Method (D1557/D698): 
Opt. Water Content: 
Date: 
Remarks: 

Permeameter Type: 
Tested by: 
Checked by: 
Test type: 

Diameter: 1 
Top: 2.477 in 
Middle: 2.476 in 
Bottom: 2.477 in 
Average: 2.48 in 

Length: 1 
4.505 in 

Average: 4.51 in 

Moisture, Density and 
Specific Gravity: 
Wet Wt. & Tare: 
Dry Wt. & Tare: 
Tare Wt.: 
Moisture Content: 
Dry Unit Weight: 
Porosity: 
Saturation: 

PROJECT DATA 

LAGOON CLOSURE SWMU 101 @ CANNON AFB 
AH-4-03-14 
WASTE WATER TREATMENT PLANT CAFE 
DACW-45-03 
EXISTING BERM 
MATERIAL 11 ASSESSMENT 11 

LE-14 Ksat-3 
REDDISH SANDY CLAYEY 
SAND CLASSIFIED AS "SM-SC 11 AS PER USCS 
REMOLDED 
117.9 
D-698 
12.3 
9-13-03 
ASTM D 5084-01 B=98.1 
5 PSI FOR B Cal2 REAGENT 
FLEXWALL 
L.E.L. 
R.C.L. 
FH - Falling head C 

PERMEABILITY TEST SPECIMEN DATA 

Before test: 

2 
in 
in 
in 

6.29 em 

2 3 
in 

11.44 em 

Sample Parameters: 
2.65 

852.65 
751.18 
125.88 
16.2 % 

109.8 pcf 
0.3364 

84.8 % 

93.1 

1 
2.478 in 
2.478 in 
2.478 in 
2.48 in 

1 
in 4.508 in 

4.51 in 

% of max 

After test: 

2 
in 
in 
in 

6.29 em 

2 
in 

11.45 em 

872.96 
753.33 
125.88 
19.1 % 

109.9 pcf 
0.3354 
100.1 % 

3 
in 

============================================================================== 
PAGE 1 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 14 

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



------------------------------------------------------------------------------
FALLING HEAD PERMEABILITY TEST CONDITIONS DATA 

Cell No.: 1 Panel No.: 1 Positions: 1 

Run Number: 1 2 

Cell Pressure: 97.5 psi 0.0 psi 
Inflow Saturation Pressure: 95.0 psi 0.0 psi 
Inflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

Outflow Buret Area: 0.2000 cm 2 0.2000 cm 2 

Test Temperature: 21.4 oc 0.0 oc 
Outflow Saturation Pressure: 94.0 psi 0.0 psi 

PERMEABILITY TEST READINGS DATA 

CASE DATE TIME ELAPSED INFLOW OUTFLOW OUTFLOW/ PERM. 
D X (24 hr) TIME LEVEL LEVEL INFLOW K 
s sec em em RATIO em/sec 

s X 9/13/ 3 16:30:00 0 50.00 0.0 0.00 O.OOE 00 
9/13/ 3 17:00:00 1,800 45.06 4.9 1.00 1.75E-06 
9/13/ 3 17:30:00 1,800 41.79 8.2 1.00 1.25E-06 
9/13/ 3 18:00:00 1,800 38.49 11.5 1.00 1.34E-06 
9/13/ 3 18:30:00 1,800 35.25 14.8 1.00 1.41E-06 

Gradient = 9.2~5E 00 Total vol = ~.95E 00 cc Test duration= 7,200 sec 
Permeability, K21.4° = 1.439E-06 em/sec, K20° = 1.391E-06 em/sec 
Permeability values are incremental 

============================================================================== 
PAGE 2 LYDICK ENGINEERS & SURVEYORS, INC. DATA SET 14 
============================================================================== 



.. 
Lydick Laboratories 
205 E. Second Street 
Clovis, NM 88101 
505-762-3771 

a= burette area (cm2
) 

t =time inerval (s) 

T =temperature (deg C) 

L =sample length (em) 

d =sample diameter (em) 

a 

A= (TT/4) . (d)2 

31.07357148 

Pin= inflow pressure 

Pout= outflow pressure 

ASTM 0 5084-01 
Contractor: ARROWHEAD 
Project: SWMU 1 01 
Location: WASTE WATER 
Date: 9/13/2003 

Sample I 0: ...:.K=s=at:..:-3"------

t T L d 

cmW = conversion factor from psi to em of water 

cmW 
0.0142091301798 

H = Pin+ (hin -hout) - Pout 

Pin (psi) Pout (psi) 

hin Values 

120.3772847 cmW 

110.4972847 cmW 

103.9572847 cmW 

97.3572847 cmW 

90.8772847 cmW 

hout Values 

gradient= H/L 

Go 10.52249 

G1 9.658854 

G2 9.087175 

G3 8.510252 

G4 7.943819 

Headloss across sample should not 
drop to less than 75% of initial 

minh = 0.75(ho) 
minh =I,... "'---9-0-.2-8-30-cm_W _ ___, 



., 

c = (a·L)/(2+A+t) 
2.04533E-05 

Ksat1 = C·ln[(Ho/H1)] 

Ksat2 = C·ln[(H1/H2)] 

Ksat3 = C·ln[(H2/H3)] 

Ksat4 = C·ln[(H3/H4)] 

1.75161E-06 

1.24 787E-06 

1.34158E-06 

1.40877E-06 

Kmean = (Ksat1 + Ksat2 + Ksat3 + Ksat4)/4 Kmean = 
Percent Deviation -less than 25%deviation from mean value 

K1 = I (Ksat1- Kmean)/Ksat11 K1 = 
K2 = I (Ksat2- Kmean)/Ksat21 K2 = 
K3 = I (Ksat3- Kmean)/Ksat31 K3 = 
K4 = I (Ksat4 ~ Kmean)/Ksat41 K4 = 

Temperature Correction 

K2o = [(2.2902·0.9842T)ff0.1702]-Kmean K2o = 

Ratio of Inflow/Outflow Rates- Should be between 0.75 and 1.25 

r"+C!O = [(hinO- hin1)·(aJt))/[(hout1 - houto)·(aft)) rateo = 
1 = [(hin1- hin2)·(aJt))/[(hout2- hout1)·(alt)] rate1 = 

rate2 = [(hin2- hin3)·(aJt))/[(hout3 - hout2)·(alt)] rate2 = 
rate3 = [(hin3- hin4)·(aJt)]/[(hout4 - hout3)·(alt)] rate3 = 

1.43746E-osl 

17.935% 

15.193% 

7.147% 

2.037% 

1.39E-osl 

1.000 

1.000 

1.000 

1.000 

TESTED~ 



~ Lydick Engineers & Surveyors, Inc. 
, P .• p. !:?.ox 728 

205 E. 2nd Street 

Clovis, NM 88101 

505-762-3771 

To: ARROWHEAD CONST. 
12920 METCALF AVE.SUITE150 
OVERLAND PARK,KS.66213 

Atterberg Report 

Project Number: 
Report Number: 
Report Date: 
Authorized By: 
Performed By: 
Bore#: 
Sample#: 
Bore Date: 
Sample Depth: Project: CLOSURE OF SWMU101 SEWAGE LAGOON@ 

CANNON A.F.B. Preparation (Wet/Dry): 

DACW45-94-D-0003 
7 

9/18/2003 
CONTRACTOR 

LANCE E. LANGAN 
4 
4 

9/12/2003 
EXISTING BERM 

WET TO DRY 
1 of 1 Page: 

7 8 
22.28 22.29 
30.25 29.65 
29.20 28.66 
1.05 0.99 
6.92 6.37 
15.2 15.5 

Tare# 9 10 11 

Tare Weight 22.30 22.32 22.30 

Tare + Wet Soil 36.99 36.15 34.51 

:..- Tare + Dry Soil 33.86 33.82 32.84 

.5 Number of Blows 14 26 33 

~ Weight of Water 3.13 2.33 1.67 

·:; Weight of Dry Soil 11.56 11.50 10.54 

:..... Water Content 27.1 20.3 15.8 

Plasticity Chart 
60~--~----~----~----~----~--~ -~ 50~--~----~----4-----+----4~---4 -

~ 40~--~----~----4-----+----4~---4 
'C 
c 30~--~----~----4-----+----4~---4 

~ 20~--~----~----4-----+----4~---4 
Ill 
~ 10~--~----~----4-----+-----~--~ 
Q. 

20 40 60 80 100 120 

Liquid Limit (LL) 

-:::R e..--c 
Q) 

c 
0 
() 
..... 
Q) 

~ 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

Liquid Limit 21 
Plastic Limit 15 

Natural Water Content 
Classification of Sample 

Plasticity Index 6 
Method A 

BORROW PIT ASSESSMENT 
ASTM D 4318-01 
REDDISH SANDYCLA YEY 
SAND CLASSIFIED AS "SM-SC" 
AS PER USGS 

Reporting of these test results constitutes a testing service only. Engine .. r;it~;"-""tlllf 

request. 

L 

L 

L 

t; 

u 
u 

u 

u 
u 

u 

Flow Chart 

--....:... ----
25 100 

Number of drops 



• 
.. 

ROBERT L. LYDICK 
PROFESSIONAL ENGINEER AND 

LAND SURVEYOR 

ROBERT CHAD LYDICK 
PROFESSIONAL ENGINEER .AND 

LAND SURVEYOR 
ASTM D 2216.,.01 

. CLOVIS. !fEW MEXICO 88101 

PROJECT: Lo.·'!:f&N C.\o~u,..c.. .:Swnu. ro l · DATE: 9 -I 'Z.- 0 3 

CONTRACTOR: A r-..-o~ ht.e-c! 

Be.rrt"\ r.r~~Mr.Ut Jk-3 
SAMPLE NO.__,_ __ 

WT. WET/C.AN JS""oo '3tN>·_ 
WT. DRY/CAN 1~CU"":t.::> 
WT. CAN 42S.D~ 
WT. WATER JO'\. 37 
WT. DRY or 70 . (p 

w.c. % /0. B 

SAMPLE NO. Z.. · 

WT. JY'~T/CA!{ '1s-oo "3M~ 
JYT. DlliY/eA.N I~ C07. Z. 3 
WT. CAN·. 4 2.o.JI 

TESTED BY: L. 14-.J~e-.0 

SAMPLE NO. __ _ 

WT. WET/CAN ________ __ 
WT. DRY/CAN __ ~----
W~ C.AN~--------
WT. _WATER------
W~ DRY _______ _ 
w.c. % _ _,__ _______ _ 

SAMPLE NO. __ _ 

H':1~ JtET/CAN __ ----'-.... 
~~ ~~¥/auv------~~ 
wa~ a~---------

.· _,,.,,::_. . . . .JfJ'.,. l'fAT.~R I rz.. 7 7 ,.. ,_,,v,· -:·!·: ......... ~~flttFER·. _. -----~"·-L~·:Id::..::·:::.~'~"-'-;. 
WT. DRY ~ ftJ~ .s '2.. 

w.c. % II~ 7 

SAMPLE NO. 3 

WT. WET/CAN /Soo ~m!?. 
WT. DRY/CAN J4at-Z."!> 
WT. CAN 43l .o I 
WT. WATER ,8.71 
WT. DRY 9 70·2'2... 
W.C. % tO. 2-

SAMPLE NO. __ _ 

WT. WET/CAN _______ _ 
WT. DRY/~~------
,,1~- ·CAN--· ------"-----
WT. WdTER ------
WT. DRY ____________ __ 

w.c. %---------

WT. DR-Y ________ -'--__;_ 

lr.c. %-------.,.----

SAMPLE NO. __ _ 

W~ WET/CAN_--'-~--~ 
WT. DRY/~N ________ _ 
WT. CAN _______ __ 

WT •. WATER ---------
WT. DRY ______ _ 

w.c. % ----------



,. ' 
" 

TRANSMITTAL OF SHOP DRAWINGS, EQI,.IIPMENT DATA, MATERIAL SAMPLES, OR 4_ DATE TRANSMITTAL NO. 

MANUFACTURER'S CERTI~ICATES OF COMPLIANCE JAN Q 9 2QQ . 01/08/2004 02921-1 

(Read instructions on the revers~ side prior to initiating this form) · " 

SECTION I • REQUESfT FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be initiated by the contractor) 

TO: Cannon AFB Resident Office FROM: Foster Wheeler Environmental C CONTRACT NO. CHECK ONE: 

US Army Corps of Engineers 
.. [XJ THIS IS A NEW TRANSMITTAL 

201 N. Perimeter Rd. 
6605 Uptown Blvd, NE Suite 220 -.·" DACW45-94-D-0003 0035 0 THIS IS A RESUBMITTAL OF 

Cannon AFB NM 88103 Albuquerque, NM 871.10 ~·~~- TRANSMITTAL 

SPECIFICATION SEC. NO. (Cover only one section with each PROJECT TITLE AND LOCATION 
_, 

CHECK ONE: THIS TRANSMITTAL IS 

transmittal) 02921 SWMU 101- Sewage Lagoons Cannon AFB FOR 00 FlO 0 GOVT. APPROVAL 

ITEM DESCRIPTION OF ITEM SUBMITTED MFG OR CONTR. NO. CONTRACT REFERENCE FOR VARIATION FOR 

NO. (Type size, model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 

·~-
DRAWING OR COPIES USE CODE Instruction USE 

; .. BROCHURE NO. SPEC. DRAWING No.6) CODE 
-~ PARA. NO. SHEET NO. ;e,.'f (See Instruction no. B) 

a. b. 
~ ...... c • d. e. f. g. h. I. 

. ;<>: 

3 Mulch 
·:. r--

CERTIFICATES 3 2.4 A j/ 

·: 

REMARKS I certify that the above s bmltted Items have been reviewed 

Weed Free Mulch Certificates for 48 tons- Weight tickets attached In detell and are eo and In the strict confonnanee with the 

Certified by Kansas Department of Agriculture-Certification labels from Bales attached. contract drawings a specifications except as otherwise 
steted • -.J~~M~R~ 

.... 
~ 

_,._ 

~ ~E AND SIG~RE OF cg.TRACTOR 

SECTION II· APPROVAL ACTION -"" )/ ! 

ENCLOSURES RETURNED (List by item No.) NAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY{ DATE 

dta~~ .?-f.-/d 
---

ENG FORM 4025-R. MAR 95 (ER 415-1-10) EDITION OF SEP 93 IS OBSOLETE. SHEET 1 OF 1 (Proponent: CEMP..CE) 



SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Jan 9 2004 Submittal No.: 02921-1 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons Closure, Cannon AFB, NM 

Certified for approval as indicated below: 

A - Approved as submitted 

8 - Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submittal is that proposed 

to be incorporated into Contract Number DACW45-94-D-0003, Delivery Or No. 35, Work Authorization 

Directive 1 is in compliance with the contract drawings and specificatio~~/ n be installed in the 

allocated spa~. and is submitted for Government app . . I 

Reviewed/Certified By: 

U.S. An:JJy Corps .of,;P1gineers Stamp 
U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

A - Approved as submitted. 

8- Approved except as noted on the drawings and/or attached sheet(s}. Resubmission not 
required. 

C- Approved except as noted on the drawings and/or attached sheet(s). Resubmission required . 
. •. 

D - Will:;.~~in~ by separate correspondence. 

E - Disapproved; see comments on attached sheet. 

~~ Receipt acknowledged. 

G- Other:- ~BffRY· 
., i;l' 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve rontractor of responsibilities for errors that may exist, as contractor shall be 

~sponsible for dimensions and design of adequate corrections. Details and satisfactory 
·~~'i· 

~truction o~ /_ 

Signature: ~------- Date: 6--- Y.-e:--y 

Reviewer's .. e: 
.. ·.•. 

0:\CAFB\SubmittalsiSullrtJIIIRif?view Verifi:ation muk:h.doc 



KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862·2180 
NORTH AMERICAN WEED FREE FORAGE 

CERnRCATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN-STANDARDS 

NO. • 11706 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnRCATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11705 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-21.80 

NORTH AMERICAN WEED FREE FORAGE 
CERnACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIRED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11704 

.•. 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection &·Weed Control 

{185) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnRCATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN-STANDARDS 

NO. • 11703 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

NORTH AMER:: :::EE FORAGE 
CERnRCATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11702 

KANSAS DEPARTMENT OF AGRICULT\JRE 

Plant Protection & Weed Control 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11701 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

{185) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERTIFICATION PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11700 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

{185) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnRCATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11699 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11698 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnRCATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11697 



KAN~A~ u~rAHTMEfUOf AGRICULTUR~ 
Plant Protection & Weed Control 

{785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIFICAnON PROGRAM 

THIS FORAGE/MULCH PRODUcT IS CERnRED TO THE NORTH AMERICAN STANDARDS 

NO. • 11696 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERllFICAnON PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIRED TO THE NORTH AMERICAN STANDARDS 

NO. • 11695 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed-Control 

.(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIFICAnON PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIRED TO THE NORTH AMERICAN STANDARDS 

NO. • 11694 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERnRCAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERT1FIED TO THE NORTH AMERICAN STANDARDS 

NO. • 11693 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIFICAnON PROGRAM 

TH1S FORAGE/MULCH PRODUCT IS CERTIRED TO THE NORTH AMERICAN STANDARDS 

NO. • 11692 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed-Control 

{785) 862-2180 

~=~~ NORTH AMERICAN WEED FREE FORAGE CERnRCAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIRED TO THE NORTH AMERICAN STANDARDS 

NO. • 11691 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 . 

NORTH AMERICAN WEED FREE FORAGE CERTIRCAnON PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIRED TO THE NORTH AMERICAN STANDARDS 

NO. • 11690 

KANSAS DEPARTMENT OF AGRICULTURE Plant Protection & Weed Control 

NORTHAMERI::::REEFORAGE CERnACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO THE NORTH AMERICAN STANDARDS 

NO. • 11689 

KANsAs DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

~=~~ NORTH AMERICAN WEED FREE FORAGE CERTIRCAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIRED TO THE NORTH AMERICAN-STANDARDS 

NO. • 11688 

KANSAS DEPARTMENT OF AGRICULTURE 

G 
Plant Protection & Weed Control 

NORTH AME:N

8
=FREE FORAGE CERTIRCAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIRED TO THENORTHAM~C~STANDARDS 



KANSAS DEPARTMENT OF AGRICULTURE 
Plant ProteGt~on l Weet1 Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERnACATIONPROGRAM . 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO THE NORTH AMERICAN STANDARDS 

NO. • 11681 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERllFICATION PROGRAM 

THIS FORAGE/MULCH PRODuCT IS CERnAEDTO THE NORTH AMERICAN STANDARDS 

NO. • 11680 

KANsAS DEPARlMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO THE NORTH AMERICAN-STANDARDS 

'NO. • 11679 

KANSASDEPARTMENTOFAGmCUlTURE 
Plant Protection & Weed Control 

{785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO THE NORTH AMERICAN STANDARDS 

NO. • 11678 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

~~~~ NORTH AMERICAN WEED FREE FORAGE CERTIFICAnON PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO THE NORTH AMERICAN STANDARDS 

NO. • 11677 

KA~ DEPARTMENT OF AGniCUlTUn~ 
Plant Protection & Weed Control 

(785} 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERnACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO THE NORTH AMERICAN STANDARDS 

NO. • 11686 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIFICAnON PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO THE NORTH AMERICAN-STANDARDS 

NO. • 11685 

KANSAS DEPARlMENT OF AGRICUL lURE 
Plant Protection & Weed Control 

(785) 862-2180 

{::=~" NORTH AMERICAN WEED FREE FORAGE CERTIACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO THE NORTH AMERICAN STANDARDS 

NO. • 11684 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO THE NORTH AMERICAN STANDARDS 

NO. • 11683 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785} 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO THE NORTH AMERICAN STANDARDS 

NO. • 11682 



KA~SAS DEPARTMENT OF AQHIW~TUHt. 
Plant Protection & Weed Control 

{785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CEROACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11676 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
· CERllACATION PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11675 

KANSAS DEPARTMENT OF AGRICULTURE 

G
. Plant Protection & Weect Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnACATION PROGRAM 

THIS FORAGEIMULCH PRODUCT IS CERnAED TO 
THE NORTH AMERICAN STANDARDS 

• 11674 NO. 

.•. 

KANSAS DEPARlMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN"STANDARDS 

NO.. 11673 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE .NORTH AMERICAN STANDARDS 

NO. • 11672 

KANW DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnRCATIONPROGRAM 

THis FORAGE/MULCH PRODUCT IS CERnAED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11671 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

{785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERTIFICATION PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERnAED TO 
THE NORTH AMERICAN. STANDARDS 

NO. • 11670 

KANSAS DEPARlMENT OF AGRICULTURE 
Plant Protection & Weed Control 

{785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO 
THE NORTH AMERICAN STANDARDS 

NO.. 11669 

KANSAS DEPARTUENT OF AGRICULTURE 
Plant Protection & Weect Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERTIACATIONPROGRAM 

THIS FORAGE/MULcH PRODUCT IS CERnAED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 1-1668 

KANSAS DEPARTMENT OF AGRICULTURE. 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERTIACATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN-STANDARDS 

NO • 11667 



KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERTIACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERnFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11666 

KANSAS DEPARlMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

~=~g NORTH AMERICAN WEED FREE FORAGE 
CERnACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11665 

KANSAS DEPARlMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11664 

.•. 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11663 

KANSAS DEPARlMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnRCAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11662 
,~-------~ 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

{785) 862-2180 

-~~:::1 NORTH AMERICAN WEED FREE FORAGE 
CERnRCA~ONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERnAED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11752 
---~···--· ----------

·~--------------------· 

KANSAS DEPARlMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

\-,g,o~:J NORTH AMERICAN WEED FREE FORAGE 
CERnRCA~ON PROGRAM -

THIS FORAGE/MULCH PRODUCT IS CERnFIEDTO 
THE NORTH AMERICAN-STANDARDS 

NO. • 11751 
-----------·-- ·----------· ----·-·--·-·-· 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

\i!:~~IJ NORTH AMERICAN WEED FREE FORAGE 
CERnRCAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERn FlED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11750 
---- . -- ---------------------------------

KANSAS DEPARTMENT OF AGRICULTURE 

• 

Plant Protection & Weed Control 
.(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERnFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11749 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERTIRCATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN. STANDARDS 

• 11748 NO. 



KANSAS DEPARTMENT OF AGRICUL lURE 

G 
Plant ProtecUon & Weed Control 

. {785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CSRnACAnONPROGRAM 

~SFORAGeMULCHPRODUCTISCERTIAEDTO THE NORTH AMERICAN STANDARDS 

NO. • 11747 

KANSAS DEPARlliENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785)~80 

NORTH AMERICAN WEED FREE FORAGE CERnACAnONPROGRAM 

~S FORAGE/MULCH PRODUCT IS CERTlAED TO THE NORTH AMERICAN STANDARDS 

NO. • 11746 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

,__,r;;JJo~~i~':l NORTH AMERICAN WEED FREE FORAGE 
CERnACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO THE NORTH AMERICAN-STANDARDS 

NO. • 11745 

KANSAS DEPARTMENT OF AGRiCULTURE 
Plant Protection & Weed Control 

(785} 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERnACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO THE NORTH AMERICAN STANDARDS 

• 11744 NO. 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

'-1101010'!~-;a NOFmi AMERICAN WEED FREE FORAGE 
CERnACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO THE NORTH AMERICAN STANDARDS 

NO. • 11743 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 . 

NORTH AMERICAN WEED FREE FORAGE CERnACAnONPROGRAM 

THIS FORAGBUULCH PRODUCT IS CERTlAED TO THE NORTH AMERICAN STANDARDS 

.• 11742 NO. 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTlFICAnON PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERnAED TO THE NORTH AMERICAN STANDARDS 

NO. • 11741 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785)862-2180 

~=~g NORTH AMERICAN WEED FREE FORAGE 
CERnACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTlAEDTO THE NORTH AMERICAN STANDARDS 

NO. • 11740 

KANSAS DEPARlMENT OF AGRICUL lURE 
Plant Protection & Weed Control 

(785) 862-2180 

~=~~ NORTH AMERICAN WEED FREE FORAGE CERnACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED. TO THE NORTH AMERICAN STANDARDS 

• 11739 NO. 

KANSAS DEPARlMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

~=;;!,g NORTH AMERICAN WEED FREE FORAGE 
CERnACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO THE NORTH AMERICAN STANDARDS 

• 11738 NO. 



KANSAS DEPARTMENT Of! ACRfCULTIJRE 

Plant Pro taction & Weed Control 
(785) 862-2180. 

NORTH AMERICAN WEED FREE FORAGE 

CER11FICATION PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIRED TO 

THE NORTH AMERICAN STANDARDS 

NO. • 11737 

KANSAS DEPARlUENTOF AGRICULTURE 

Plant ProtecUon & Weed Control 

(78S) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 

CERnACAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIRED TO 

THE NORTH AMERICAN STANDARDS 

NO. • 11736 

KANSAS DEPARTMENT OF AGRICULTURE 

Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 

CERTIACATION PROGRAM . 

THIS FORAGE/MULCH PRODUCT IS CERTIREDTO 

THE NORTH AMERICAN STANDARDS 

NO. • 11735 
.•. 

KANSAS DEPARTMENT OF AGRICULTURE 

Plant ProtecUon & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 

CERTIRCATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO 

THE NORTH AMERICAN STANDARDS 

NO. • 11734 

KANSAS DEPARTMENT OF AGRICULTURE 

Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 

CERllACATION PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 

THE NORTH AMERICAN STANDARDS 

KANSAS DEPARTMENT OF AGRICULTURE 

Plant Protection & Weed Control 
(785) 862•2160 

NORTH AMERICAN WEED FREE FORAGE 

CERnRCAnONPROGRAM . 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 

THE NORTH AMERICAN STANDARDS 

NO. • 11732 

KANSAS DEPARTIIENT OF AGRICULTURE 

Plant ProtecUon & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 

CERnACAnONPROGRAM 

THIS FORAGEIMULCH PRoDUCT IS CERTIAEDTO 

THE NORTH AMERICAN STANDARDS 

NO. • 11731 

KANSAS DEPARTMENT OF AGRICULTURE 

Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 

CERTIFICATION PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 

THE NORTH AMERICAN-STANDARDS 

NO. • 11730 

KANSAS DEPARTMENT OF AGRICULTURE 

Plant PiotecUon & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 

CERTIFICATION PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 

THE NORTH AMERICAN STANDARDS 

NO. • 11729 

KANSAS DEPARTMENT OF AGRICULTURE 

• 

Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGF 

CERnRCATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIAED TO 

THE NORTH AMERICAN STANDARDS 

NO. • 11728 



KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

. {785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERllRCAnON PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERnFIED TO THE NORTH AMERICAN STANDARDS 

NO. • 11727 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant ProtecUon & Weed Control 

(185) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERnACAnONPROGRAM . 

THIS FORAGE/MULCH PRODUCT IS CERTIRED TO THE NORTH AMERICAN STANDARDS 

NO. • 11726 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIRCAnON PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERnRED TO THE NORTH AMERICAN STANDARDS 

NO. • 11725 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

-NOR'ni AMERICAN WEED FREE FORAGE CERnRCAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERnFIED TO THE NORTH AMERICAN-STANDARDS. 

NO. • 11724 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(185) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIRCAnONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO THE.NORTH AMERICAN STANDARDS 

NO. • 11723 

----~;.,.,__., . ..--.·-··--·. --

KANSAS DEPARTMENT OF AGRICULTURE 

• 

Plant Protection & Weed Control 
(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE a:HIIRCAnON PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO THE NORTH AMERICAN STANDARDS 

NO. • 11722 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERnRCAnONPROGRAM 

THIS FQRJI.GEIUULCH PRODUCT IS CERTlRED TO THE NORTH AMERICAN-STANDARDS 

NO. • 11721 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

NORTHAUERI: :::EE FORAGE CERnRCAnONPROGRAM . 

THIS FORAGE/MULCH PRODUCT IS CERnAED TO THE NORTH AMERICAN STANDARDS 

NO.. 11720 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIRCAnON PROGRAM 

THIS FORAGEIMULCH PRODUCT IS CERTIFIED TO THE NORTH AMERICAN STANDARDS 

NO •• 11719 

KANSAS DEPARlMENT OF AGRICULTURE 
Plant Protection & Weed-Control 

(785) 862-2180 

NOR'ni AMERICAN WEED FREE FORAGE CERTIRCAnON PROGRAM . 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO THE NORTH AMERICAN STANDARDS 

NO. • 11718 

--·------.,., ----



KANSAS DEPARTMENT OF AGmCULTURE 
Plant Protection & Weed Control 

(105) 162·21UO 

NORTH AMERICAN WEED FREE FORAGE 
CERTlRCATION PROGRAM . 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11717 

KANSAS DEPARTMENT OF AGmCULTURE 
Plant Protecllon & Weect Control 

{785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERTIFICATION PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11716 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed-Control 

{785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERTIFICATION PROGRAM 

THIS FO~GEIMULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11715 

.•. 

KANSAS DEPARTMENT OF AGmCULTURE 
P'ant Protection & Weed Control 

(785) 862-2180 

NORTH AMERfCAN WEED FREE FORAGE 
CERTIFICATION PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE.NORTH AMERICAN STANDARDS 

NO •• 11714 

KANSAS DEPARTMENT OF AGRICULTURE 

G 
Plant Protection & Weed Control 

{785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERTIFICATION PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11713 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed-Control 

(785) 862·2180 
NORTH AMERICAN WEED FREE FORAGE 

CERTIFICATION PROGRAM 

THIS FO~GEIMULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11712 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERTIFICATION PROGRAM 

THIS FORAG.EIMULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO •• 11711 

KANSAS DEPARTMENT OF AGRICULTURE 

G 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERUFICATION PROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11710 

KANSAS DEPARTMENT OF AGmCULTURE 
Plant Protection & Weed Control 

(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
C~CATIONPROGRAM 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN. STANDARDS 

NO. • 11709 

KANSAS DEPARTMENT OF AGRICULTURE 
Plant Protection & Weed Control 

{785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE 
CERnFICATIONPROGRAM . 

THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO 
THE NORTH AMERICAN STANDARDS 

NO. • 11708 



KANSAS DEPARlMENT OF AGRICULTURE Plant Protection & Weed Control 
(785) 862-2180 

NORTH AMERICAN WEED FREE FORAGE CERTIFICATION PROGRAM 
THIS FORAGE/MULCH PRODUCT IS CERTIFIED TO THE NORTH AMERICAN STANDARDS 

NO. • 11707 

----~-·· ----·-··-

.•. 



rHIS MEMO., '~~NDUM .... -........,. ........... "'-.g ___ ............. OilghoiBIIIIILocaig.nala""' 

. . "" . .,...__.._o.g.__, ___ ls __ salolr .. liing«-

Sblp~ No.----'-''-----------, 

. ' ' 

(Carrier) z;;;;:·. /·,j:::-)_,> 1 , r ... ,. .·• ··, SCAC. ------ CaUier's N~. __~.~=-.;L....:..;:.__ _____ -1 

~ soi.ied "' .... c:laSSiiicatioo .. and - .. eftecl on .... c1a1a ~!his 8il "' Lading: 

FROM:_]: 
Shipper 'l: i';·d· i .·· 
Street 
Origin 

·--------·-··········- -···-· ······--·--···--·--·----------··-··-~·-·-·-
···-·-···---l-·········-··-·-·--+----

---·-··1-· 

·····-- ..... -··--- ···- -···---·-- .. ··--· · ····· ·--·-···----··-------·-jl--- ------1-··----·---·-•--·-··-----·-r---· 

COD AMT: 

Advanced 

.•. 
SHIPPER:_..::.;-:..;.·~:..;_....

:.._~-'----~---------,....- CARRIER:-"---..-.,.....::.'·-·_,-:.._· ~-----'-----------


; 

PER:-------'--------- DATE: ~'-.:......:c..:.....-~-o---

PER: r · ' ·- r '/ DATE: /- i - t' ·/ 
., .,. 

CUSTOM WOODSON COUNTY COOP 
Virgil, KS I Yates Center, KS 

620-678-3466/62Q-625-3151 76320 13:54 

"'t}ATE -------- GROSS 

26440 11:17 
TARE 

CUSTOMER 2-:l~L~B_:.tJe~~-L./~~::._.::>_J_/3._,,_:.s ___ _ 

SPUT~~~-~-------------------
HAULEOBY _______________________ ___ 

WHEAT------- BEANS---- CORN---

01 06 (14 

i2 2'1 03 

MILO -------- OATS----- OTHER ___ 
DISCOUNTS 

MOISTIJRE 

-- SELL AT MARKET _CONTRACT 
TEST WEIGHT 

--STORAGE _OTHER 
FM. 

DRIVER ________ _ ON OFF __ _ OlliER 

RA=PRIC'.F 

d to tiilnsportalion (§172.604) 

-BLS-A3 (Rev. 7/95 



CONSIGNOR 
COMBINATION MOTOR VEHICLE BILL OF. LADING AND FREIGHT BILL (IN TRIPLICATE) Shipper's No ________ _ 

Agent No. ________ _ 

a mer - ress •· .. - .. .· > .. ·-Add 
..... ~ .. j. 

\..e,.A'e'~' 
TYPE Of SHIPMENT ROUTE NO. NAME AND OR UNIT NO. UNGTH OF LOAOtNG SPACE ' DRIVER 

-1.! --? 

~ t~ .. ! 212073 ICC 0 KCC 0 I 
Tmiler lit c..f<.;;f'<J .. 

Received ·-rl·.·)b "'7'50..._ l ~.· ,..,.,., S 
f / From (Shipper'=") __ ..J-_.;;;__'---::------=l...,.,--J.._'_\_...,..,..:+-------------''-----------'----Dote'--'"---------20()/ Street } I 2. 7 '7 7 o ;r. NJ AT ~ ,, 7 L ' ( .. ,.<'...., .,...... l (.'""'" e ,~ r=;.S (_,-, ·,' ; > 

lte following descri property in apparent good order (except as shown hereon) subject to tariffs in effect oo the date of the issue of this bill of lading and conditions as hown oo reverse side hc:reof. 

xceplion 
....... 

Re.c.l~~d.-r.~~ PREPAID 

/\? 0 c..l~ ';I !)11 0 ,,f t:Ji·iA_ J.-a ~~ '"-'e '!A)i_ $ :onsigned lo 
Street 

}CAFE. /Vtvt -~'-:;~A/:5 TOTAL MILES HAUL£0 Cily 

L lt?Vl5 }JMt. :lestinotion ~nly 
OUANTilY OESCRIPnON OF SHI~- SPfOAL MARKS WEIGHT RAT£ PER• AMOUNT 

tf~ @· I .-, W.o uJ ht1 ts pf':3·, ~ ;e H~Y lt-J fv l.t)!'"l 
1 

/ 
-

~ ~ w --
J~ ~~ k''J 

\..,_::...per Cwt. Veh. - per Vehide Bu. -+ rJer Bushel T.- per Ton 

Shipper, per 

Corri.,.-, per TOTAl CHARGES .. ~ above descnbed cargo received 10 good condotion except as noted below Date Delivered 
-------AM. 

-------~{~O~N~~~~E=E----------X---~~~GNA~ru~RE~O~FA~G~ENT=-------- ______ 2Q_ 
------------P.M . . •. 

~:r~ran KANSAS ~OR--·--·---~~~~~~---· ·- -------- ---- - -· . ----·---·-·-----·-----------=..-==o=_,.,-.. :c: .. -:-:. _,-,_-:-_ -:-... --... -.. _-. - .. --------~-~ --~-~~-,.,.-_.-_.,-':0-IN-T-RI_P_LI_CA_T_E 

WOODSON COUNTY COOP 
Virgil, KS /Yates Center, KS 

DATE ---~--- 620-678-3466/620-625-3151 f 2_ 7 2 0 
----J-n /J. t- --r ( () . - ""'1 GROSS 

CUSTOMER f/_~Lf.~' c; i > .-<_,./ /:;,-· cJ _5; ?r:.F~'71~ _,__ -'-"::......!""'-----------...!.·-=:_-::..:__:::::::_ TARE .... - '·"'-- "' 

_,~-
SPUT I . 

HAULED BY------------_.;';..': .../..---rc. 
WHEAT _____ BEANS----¢-:,'~' BUSHB.S 

MILO _____ _ 
OATS----- olHER __ . 

-- SELL AT MARKET -· CONffiACT 
MOISTURE 

: ~ .: :"'":' 
,;..~: 7~:) 

j 

DISCOUNTS 

--STORAGE -OTHER 
TEST WEIGHT 

FM. 
DRIVER _________ _ 

ON OFF __ _ 
OTHER 

WEIGHER----------------------
BASEPRICF 



.. 
V\~ 

TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSMITIAL NO. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE i~~ '2 ~ D9l 04/22/2004 02921-~).... 

(Read instructions on the reverse side prior to initiating this form) 

SECTION I - REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be initiated by the contractor) 

TO: Cannon AFB Resident Office FROM: Foster Wheeler Environmental C CONTRACT NO. CHECK ONE: 

US Army Corps of Engineers 

[XI THIS IS A NEW TRANSMITI AL 

201 N. Perimeter Rd. 
6605 Uptown Blvd, NE Suite 220 DACW45-94-D-0003 0035 0 THIS IS A RESUBMITI AL OF 

Cannon AFB NM 88103 
Albuquerque, NM 87110 

TRANSMITIAL 

SPECIFICATION SEC. NO. (Cover only one section with each PROJECT TITLE AND LOCATION 
CHECK ONE: THIS TRANSMITTAL IS 

transmittal) 02921 SWMU 101- Sewage Lagoons Cannon AFB FOR (8FIO ~GOVT.APPROVAL 

ITEM DESCRIPTION OF ITEM SUBMITTED MFG OR CONTR. NO. CONTRACT REFERENCE FOR VARIATION FOR 

NO. (Type size, model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 

DRAWING OR COPIES USE CODE Instruction USE 

BROCHURE NO. SPEC. DRAWING No.6) CODE 

(See instruction no. 8) PARA. NO. SHEET NO. 

a. b. 
c. d. e. f. g. h. I. 

1 Seeding CERTIFICATES 3 2.1 A F 

REMARKS 

I certify that the above submitted Items have been reviewed 

In detail and are correct and In the strict confonnance with the 

contract drawln~lflcatlons except as otherwise 

steted. . iN'R/Jv-'~ 

St{[- - I 

I 

~ {NAME AND SIGNA~ CONTRACTOR I 

SECTION II- APPROVAL ACTION I - i 

ENCLOSURES RETURNED (List by item No.) NAME. TITLE AN "dE OF APPRO~HORITY 
DATE I 

lf-J-J- o'-/ 
I 

.· ~ t1 M'ct I 

I 
---- ··---- -· - - - - - - -- - -------- ----

ENG FORM 402F 4AR 9& (ER 415-1·10) EDITION OF SFD Q3 IS OBSOLETE. SHEET 1 OF 1 (Proponent: CEMP.CE) 



SUBMITI AL REVIEW VERIFICATION SHEET 

Date: April 27 2004 Submittal No.: 02921-1 

Foster Wheeler Environmental Corporation Stamp 
SWMU 101 Sewage Lagoons Closure, Cannon AFB, NM 

Certified for approval as indicated below: 

Approved as submitted 

B - Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and mai"Ked in this submittal is that proposed 

to be incorporated into Contract Number DACW45-94-D-0003, Delivery rder No. 35, Woi"K Authorization 

Directive 1 is in compliance with the contract drawings and specificati 

allocated spaces, and is submitted for Government appro 

Reviewed/Certified By: 

Description of items reviewed: Certificates- Seed 

U.S. Army Corps of Engineers Stamp 
U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

A-

B-

C-

D-

E-

~~_) 
r--

G-

Note: 

Approved as submitted. 

Approved except as noted on the drawings and/or attached sheet(s). Resubmission not 
required. 

Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

Will be returned by separate correspondence. 

Disapproved; see comments on attached sheet. 

Receipt acknowledged. 

Other: Specify. 

Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibilities for errors that may exist, as contractor shall be 

:~ ~n ~""cde~; adequale a.redms. Demis and satis-, 

Signature: ~ lr}L ~)I!/ £[._ Date: J9 !ljvuiJ'( 

Reviewer's Signature: 

0:\CAFB\Submittas\Sutmual Review Verification seed.doc 



Wednesday, April 21, 2004 2:42PM Rocky Mtn Reclamation 30 /-14o-OL3U 

'APR-21-04 WED 02:19PM 
Granite Seed Company 

GRANITE SEED CO FAX NO. 801 768 3967 

i S97 West 2100 North 

Lehi, Utah 84043 

CERTIFIED COPY OF SEED ANALYSIS 

Lot Number: BOCU ·31328 

Kind and Variety: VAUGHN - SIDEOATS GRAMA 

Scientific Name: BOUTELOUA CURTIPENDULA 

Pure Seed o/o: 65.99 l;otal Viable 'Yo: 96.00 

Crop%: 0.19 Germination 'Yo: 80.00 

Inert%: 13.34 Hard Seed o/o: 16.00 

Weed%~ 0.48 Date of Test 12118/2003 

Pure Live Seed %: 82.55 Origin: TX 

Name of l-ab: HUL=P&G 

Noxious or Restricted Weeds (all 50 Stales): 

BARNYARDGRASS 

Granite Seed Company certifies that this analysis accurately represents the 

original copy of seed analysis and, where applicable. all testing has been 

conducted by a certified Seed Technologist using the sanctioned rules 

e~tablished b~~i~n ~cial~eed Analysis. ,, 1 

S1gnature: ~~ Date: 'ftUtl'( 

APR 21 2004 15:42 307 745 5230 

p.u.<: 

P. 02 

PRGE.02 



Wednesday, April21, 2004 2:42PM Rocky Mtn KeclamatiOn jU/·/4o-o£;;u 

'APR-21-04 WED 02:20PM GRANITE SEED CO FAX NO. 801 768 3967 
Granite Seed Company 
1697 West 2100 North 
Lehl, Utah 84043 

Lot Number: BOGR -31125 

. CERTIFIED COPY OF SEED ANALYSIS 

Kind and Variety: HACHITA -BLUE GRAMA 

Scientific Name: BOUTELOUA GRACILIS 

Pure Seed o/o: 67.50 Total Viable%: 76.00 

Crop %: 0.00 Germination %: 76.00 

Inert%: 32.33 Hard Seed %: 0.00 

Weed %: 0.17 Date ofTest: 11/26/2003 

Pure Live Seed%: ()1.30 Origin: TX 

Name of Lab: N/A 

NoKious or Restricted Weeds (all 50 States): 

NONE 

Granite Seed Company certifies that this analysis accurately represents the 
original copy of seed analysis and, Where applicable, all testing has been 

conducted by a certified Seed Technologist using the sanctioned rules 

a~tabllshed b~~~Flal Seed Analysts. ./ 
S1gnature: ~~ Date: ctrLr/oy 

APR 21 2004 15:42 307 745 5230 

f.l.UJ 

P. 03 

PAGE.03 



Wednesday, April 21, 2004 2:42PM 

· APR-21-04 WED 02:20 PM 
Rocky Mtn Reclamation :5U/-14~-~~~u 

GRANITE SEED CO FAX NO. 801 768 3967 

Granite Seed Company 

1697 Wesl2100 North 

Lehi, Utah 84043 

CERTIFIED COPY OF SEED ANALYSIS 

Lot NUmber; SCSC -31335 

Kind and Variety; ITASCA ·LITTLE BLUESTEM 

Scientific Name: SCHIZACHYRIUM SCOPARIUM 

Pure Seed%: 88.79 Total ViaDie %:93.00 

Crop %: 0.00 Germination %: 40.00 

Inert%: 11.21 Hard Seed %: 53.00 

Weed %: 0.00 Date of Test: 03/10/2004 

Pure Live Seed %: 82.57 Origin: MN 

Name of Lab: MlD-WEST=P&G 

Noxious or Restricted Weeds (all 50 States}: 

NONE 

Granite Seed Company certifies that this analysis accurately represents the 

original copy of seed analysis and, where applicable, all testing has been 

conducted by a certified Seed Technologist using the sanctioned rules 

established b~hj~s97iation oj;R>fficial Seed Analysts. 

Sign<1ture: ~~ 
Date: 

APR 21 2004 15:42 307 745 5230 

p.U'+ 

P. 04 

PAGE.04 



nrn-cc-U'f IOU UC: I IC rll Ul\11111 U:. O>I:.I:.U \IU r 111\ l'tLI• au 1 r ca .:1 DD 1 

Granite Seed Company 
\G97 West 2100 North 
L.chi, Utah 84043 

Lot Number: SONU -31209 

CERTIFIED COPY OF SEED ANAl. YSIS 

K'111d and Variely. TOMAHAWK .. INDIAN GRASS 

SCientific Name: SORGASTRUM NUTANS 

Pure Seed %: 89.91 Totlll Vltible %: 82.00 

Crop %; o.OG Germination %: a:z.oo 

lner1 %: 10.03 Hard Seed %: 0.00 

Weed%: 0.00 DateOfTe$1: 11(1212003 

Pure Live Seed %: ?3.73 Origin: so 

Name of Lab: NIA 

Noxious tJt Reslrlctecl Weeds (all 50 stales): 

NONE 

Granite Seed Companycertifi" thai this anat~shi ~represent' tne 
original c:opy of sl!l!d an~is and, where applicable, all testing tt. been 
conducted by a ~Seed TedJngJogist using lhe :wmdioned rules 
established b~Offlclal Seed Anlllysll. 7'fi! 
Signature: Date: Z¢JC 

APR 22 2004 15:23 31117 745 5230 
P0/G0 "d Xlj.:J Ql3I.:I a.:Jt::J>I 01 ££68 8li3 S0S 

r. uc 

PAGE.02 



Wednesday, April 21, 2004 2:42PM Rocky Mtn Reclamation 3U f- f 4o-oL3U 

' APR-21-04 WED 02:20 PM 

Granite Seed Company 
1697 West 2100 North 
L.ehl. Utah 84043 

GRANITE SEED CO FAX NO. 801 768 3967 

CERTIFIED COPY OF SEED ANALYSIS 

Lot Number: PAVI -31205 

Kind and Variety: DAKOTAH ·$WITCHGRASS 

Scientific Name: PANICUM VIRGA TUM 

Pure Seed%: 98.26 Total Viable%: 96.00 

Crop %: 0.00 Germination %: 60.00 

Inert %: 0.41 Hard Seed %: 36.00 

Weed %: 1.33 Date of Test 11/13/2003 

Pure live Seed %: 94.33 Origin: CAN 

Name of Lab: PRI=P&G 

Noxious or Restricted Weeds (all 50 States): 

BRASSICA SPP. 

GREEN FOXTAIL 
BA GREEN FOXTAIL 

BA 
GREEN FOXTAIL 
BA 

11/# 
101# 

10/# 

10/# 

Granite Seed Company certifies that this analysis accurately represef\ts the 

original copy of seed analysis and, where applicable, all testing has been 

.conducted by a certified Seed Technologist using the sanctioned rules 

s~tablished ~,.~ciation 9~ Official Seed Analysts. 

S1gnature: ~~? Date: Y(z...(dy 

307 745 5230 

p.uo 

p, 06 

PAGE.06 



vveanesaay, April Ll, LUU4 LAL t-'IVI KOCKY IVItn Kec1amat10n ,jU I- I 4!:>-!:>L,jU 

APR-21-04 WED 02:20 PN GRANITE SEED CO FAX NO. 801 768 3867 
Granite Seed Company 
1697 West 2100 North 
Lehi, Utah 84043 

Lot Number: PEPU ·30725 

CERTI FlED COPY OF SEED ANALYSIS 

Kind and Variety: KANAB-HULLED - PURPLE PRAIRIE CLOVER 

Scientific Name: DALEA PURPUREUM VAR. PURPUREUM 

Pure Seed %: 99.49 Total Viable ,.a: 88.00 

Crop%: 0.19 Germination%: 86.00 

Inert%: 0.16 Hard Seed%: 2.00 

weed%: 0,16 Date ofT est: 09/02/2003 

Pure Live Seed %: 87.55 Origin: MN 

Name of Lab: NE""P&G 

Noxious or Restricted Weeds (all 50 States): 

PIGWEED 3/# 
GR EEN FOXTAIL 3/# 

Granite Seed Company certifies that this analysis accurately represents the 
original copy of seed analysis and, where applicable, all testing has been 

conducted by a certified Seed Technologist using the sanctioned rules 
established by the Ass_2Fiation «l:''fficial Seed Analyst&. 
Signature: ~~ Date: ~t@y 

APR 21 2004 15=43 307 745 5230 

p.UI 

P. 07 

PAGE.07 



nt'' · c.o u,. v~ • u .& r' 

_APR-23-04 FRJ 02:26 PM 
Granite Seed Company 
1697 West 2100 North 
lehi, Utah 84C43 

"""'' ~"'''' III:".&...,C'.&..:I' 
.&. -J"' • • ,...._. ~~...:JIU 

FAX 00. 801 768 3967 GRANITE SEED CO 

CERTIFIED COPY OF SEED ANALYSIS 
LotNumbar:ATCO -31138 

Kind and Variety: VNS ·SHADSCALE 

ScientifiC Name: A TRIPLEX CONFERTIFOLIA 

Pure Seed%: 94.41 Total VIable%: 58.00 

Crop %: 0.00 Germination %: 55.00 

Inert %: 5.58 Hard Seed %: 3.00 

Weed%: 0.01 Date of Test: 12/2312003 

Pure live Seed 0k: 54.76 Origin: UT 

Name of Lab: IO=P& TZ 

Noxious or Restricted Weecls (all 50 States): 

DOWNY BROME 29/# 

Granite Seed Company certif.es that this analysis accurately represents the 
origmat copy of seed analysis and, where applicable, all testing has been 
conducted by a certified seed Technologist using lhe sanctioned rules 

==~~SeedAnalysts. Dale: Y4.lti~ 

P. 02 



TRANSMh ..• L OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SA'-t ;s, .OR I DATE TRANSMITTAL NO. 

02921-3 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE APR 2 7 2004 
(Read instructions on the reverse side prior to initiating this form) 

04/22/2004 

SECTION I· REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be initiated by the contractor) 

fO: Cannon AFB Resident Office 

US Army Corps of Engineers 

201 N. Perimeter Rd. 

Cannon AFB. NM 88103 

SPECIFICATION SEC. NO. (Cover only one section with each 

transmittal) 02921 

ITEM I DESCRIPTION OF ITEM SUBMITTED 

NO. (Type size, model number/etc.) 

a. b. 

2 Fertilizer 

REMARKS 

Fertilizer- Certification of Materials 

ENCLOSURES RETURNED (List by item No.) 

CONTRACT NO. I CHECK ONE: 

FROM: Foster Wheeler Environmental C 

6605 Uptown Blvd, NE Suite 220 

Albuquerque, NM 87110 

DACW45-94-D-0003 0035 
[X) THIS IS A NEW TRANSMITTAL 

0 THIS IS A RESUBMITT AL OF 

TRANSMITTAL 

PROJECT TITLE AND LOCATION 
I CHECK ONE: THIS TRANSMITTAL IS 

SWMU 101- Sewage Lagoons Cannon AFB FOR !i)FIO OaoVT. APPROVAL 

MFG OR CONTR. NO. CONTRACT REFERENCE FOR I VARIATION I FOR 

CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 

DRAWING OR COPIES USE CODE Instruction USE 

BROCHURE NO. SPEC. DRAWING No. 6) CODE 

(See instruction no. 8) PARA. NO. SHEET NO. 

c. d. e. f. g. h. I, 

CERTIFICATES 3 2.3 A p 

I certify that the above submitted Items have been reviewed 

In detail and are co and In the strict confonnance with the 

specifications except at otherwise 

mo~~ 

.d:=::":ift:!:::::::~ ~ 'I ~/o 1 
~NfH,E AND SIG~ OF cf6NTRAtTOR 

SECTION II ·APPROVAL ACTION 
-, 

NAME, TITLE AND SIGNA: OF :R0£2:. DATE 

·Lr -J-tt -~v 

'1 

ENG FORM 4025-R, MAR 95 (ER 415-1-10} EDITION OF SEP 93 IS OBSOLETE. SHEET 1 OF 1 (Proponent CEMP.CE) 



SUBMITTAl REVIEW VERIFICATION SHEET 

Date: April 27 2004 Submittal No.: 02921-3 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons Closure, Cannon AFB, NM 

Certified for approval as indicated below: 

Approved as submitted 

Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submittal is that proposed 

to be incorporated into Contract Number DACW45-94-D-0003, Delivery Order No. 35, Work Authorization 

Directive 1 is in compliance with the contract drawings and specificatio , can be installed in the 

allocated spaces, and is submitted for Government appro 

Reviewed/Certified By: 

Description of items reviewed: Certificates- Fertilizer 

U.S. Army Corps of Engineers Stamp 

U.S. Anny Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

A - Approved as submitted. 

B- Approved except as noted on the drawings and/or attached sheet(s). Resubmission not 
required. 

C- Approved except as noted on the drawings and/or attached sheet{s). Resubmission required. 

D - Will be returned by separate correspondence. 

E - Disapproved; see comments on attached sheet. 

(~ Receipt acknowledged. 

G - Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibHities for errors that may exist, as contractor shall be 

:~:~~: f:; :::.nsiOn,sr:;; design o~dequate corrections. Details and satisfactory 

Signature: ~ rd!lJ-!--t~~:lc<ej/ j (J i_ Date: f/oz9j4 Cf · 

Reviewer's Signature: 

0:\CAFB\Submittals\Submittal Review Verification lertilizer.doc 



V)fednesday, Apnl21, 2004 2:42 f-'M 

WYDC1r FORM 'J.188 
RwMIO 

CERTIFICATION OF MATERIALS 
WYDOT Project No. WYDOT Field Identification 

Location: Cla\Jf$ > NM 

0/bvJg Ntn 
(City, S~lel 

Lqmw.P· u~ e~019 
the following materials for use in the construction of the above referenced project. 

WYDOT Product Description Quantity Unit Manufacturw Applicable Specification 

Bid Item Number or Use LF, voa.m. (AASHTO, ASTM, WYDOT, etc.) 
rri',ell:. 

rerliJ~.r ~5 a C. reS 'foo'{ rJ~h11c& 
\· .. ~q _Bfcnl 

w/ 3o# N/a.u~ . I 

(Mill Test Reports, Heat Numbers,. Chemical Analysis Reports, Coating Thickness Reports, Seed Analysis Reports, 

Transit Certificates, etc. must accompany this form where applicable.) 

Statement of Certification 

Note: This certification and attachments must be furnished In triplicate to the contractor who, In tum, must submit two copies 

to the engineer before the material can be Incorporated Into this projecl 

Dlstn'bution: 
White : Materials U.boratoty 
Yellow: Resident Engineer 
Pink; Contnlefo( 
Gold: Manufacturer/Supplier 

Copies of thrs form are available from: 
WYDOT Purchasing Program 
Attn: storeroom Manager 
5300 Bishop Blvd 
Cheyenne, WY 82009-3340 

~Iii? ?4S 5230 PRGE.09 

-



'{'Jednesday, April 21, 2004 2:42 I-'M KOCKy IVIln KeCtCl.rflcHIUfl .JUI·t .. J-JLvu 

04/20/0( 16:00 1-'AJI. liUii '1401: itll'll;l; CUV'-'&> '-Rr."~"n&. 

N 

POOLE CBEKICAL CO. 

\""} CUSTOMER NAME j 
K'4~ Mll!M{u·,J ~ JO:Mo ,'t:IJ 

p Jc: ZN 

6Cl 30 
s 
/0 5 

K 

IJ. oc, 

;(/-IJ-0 
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0 -t> ~UJ 
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ClRCLEf __ _ 
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PRIC!: PER TON 

APPL:ICATION 
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~ Dtpfl(~ 
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TRANSM •. .ES,OR AL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SA 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE. 

(Read instructions on the reverse side prior to initiating this form) APR 2 7 1IJIJj_ 
DATE 

04/2212004 

TRANSMITI AL NO. 

02921-4 

SECTION I· REQUEST FOR APPROVAL OF THE FOLLOWING IT-EMS (This section will be initiated by the contractor) 

ro: Cannon AFB Resident Office 

US Army Corps of Engineers 

201 N. Perimeter Rd. 
Cannon AFB. NM 88103 

SPECIFICATION SEC. NO. (Cover only one section with each 

transmittal) 02921 

ITEM 
NO. 

DESCRIPTION OF ITEM SUBMITTED 
(Type size, model number/etc.) 

a. b. 

6 Mulch- 2nd Installation for seeding 

REMARKS 
Mulch- Certification of Materials 

ENCLOSURES RETURNED (List by item No.) 

'G FORM 4025-R, MAR 95 (ER 415-1·10) 

FROM: Foster Wheeler Environmental C 

6605 Uptown Blvd, NE Suite 220 

Albuquerque, NM 87110 

CONTRACT NO. I CHECK ONE: 
(XI THIS IS A NEW TRANSMITI AL 

0 THIS IS A RESUBMITI AL OF DACW45-94-D-0003 0035 

TRANSMITIAL 

PROJECT TITLE AND LOCATION I CHECK ONE: THIS TRANSMITTAL IS 

SWMU 101 -Sewage Lagoons Cannon AFB FOR 00 FlO 0 GOVT. APPROVAL 

MFG OR CONTR. NO. FOR I VARIATION I FOR 

CAT., CURVE OF CONTRACTOR (See CE 

DRAWING OR COPIES USE CODE Instruction USE 

BROCHURE NO. SPEC. No. 6) CODE 

(See Instruction no. B) PARA NO. 

~ d. ~ g. h. I. 

CERTIFICATES 3 1.3 c A f_ 

I certify that the above ubmltted Items have been revlewect 

In detail and are co and In the atrtct conformance with the 

SECTION II • APPROVAL ACTION 1 
NAME, TITLE AND SIGNATU OF APPROVING ~z~ 

d.{! &. /M8 -
DATE 

q-~94/'Y 

EDITION OF SEP 93 IS OBSOLETE. SHEET 1 OF 1 (Proponent: CEMP.CE) 



SUBMITTAL REVIEW VERIFICATION SHEET 

Date: April 27 2004 Submittal No.: 02921-4 

Foster Wheeler Environmental Corporation Stamp 

SWMU 101 Sewage Lagoons Closure, Cannon AFB, NM 

Certified for approval as indicated below: 

Approved as submitted 

Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submittal is that proposed 

to be incorporated into Contract Number DACW45-94-D-0003, Delivery Order No. 35, Work Authorization 

Directive 1 is in compliance with the contract drawings and specificati , can be installed in the 

allocated spaces, and is submitted for Government appro 

Reviewed/Certified By: 

Description of items reviewed: Certificates- Mulch-

U.S. Army Corps of Engineers Stamp 

U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

A-

8-

C-

D-

E-

(~ 
G-

Note: 

Approved as submitted. 

Approved except as noted on the drawings and/or attached sheet(s). Resubmission not 

required. 

Approved except as no~ed on the drawings and/or attached sheet(s). Resubmission required. 

Will be returned by separate correspondence. 

Disapproved; see comments on attached sheet. 

Receipt acknowledged. 

Other: Specify. 

Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibilities for errors that may exist, as contractor shall be :z:;: ::;ons ood des;g~ of adequate corredkxls. Oemls aOO -:~ L 

Signature: l~ W L L) fls Date: p 0Zf 

Reviewer's Signature: 

0:\CAFB\Submi\tals\Submillal Review Verification mulch 2.doc 



vveonesaay, Apru L. 1, .:uu-. "·"" ,-, .. • 

CERTIF][CA TION OF MATERIALS 
WYDOT Project No. Co..hnon AfB 
Location: ___ -.loC..LJ\~o~v~15~J--.!.N~n1:...L..... ___ _ 

rhe j:bbe1Wr1 ~ros. 
INa-., llanufo~ller) 

has furnished to ml>ttnta.i Y) 

WYDOT Field Identification 

~a.tes ~.~0 KS b~7~3 
H,q 5 l,a 41)] i ( gq 073 

the following materials for use in the construction of the above referenced project. 

WYDOT Product Description Quantity Unit Manufacturer Applicable Speclneatlon 
Bid Hem Number or Use LF. YD-,111. 

(AASHTO, ~· W:VOOT, elc.J ..... -.. 
Ha..v mulch thm_S !'bbetson _B__ta_s, cfs~ ~-t 1Y~XI ot-

f 

(Mill Test Reports, Heat Numbers, Chemical Analysis Reports, Coating Thickness Reports, Seed Analysis Reports, 
Transit Certificates, etc. must accompany this form where appllcable.t 

Statement of Certification 

Note: This certification and attachments must be furnished In triplicate to the contractor who, In tum, must submh two coplea 
to the engineer before the material can be Incorporated Into this project. 

Distribution: 
White: 
Yellow: 
Pink: 
Gold: 

Materials Laboratory 
Resident Engineer 
Coo tractor 
Manufacturer/Supplier 

Copies of this form are available from: 
WYDOT Purchasing Program 
Attn: Storeroom Manager 
5300 Bishop Blvd 
Cheyenne, Wf 82009-3340 

307 745 5230 PAGE.ll 

...;; 

' ) 
., 

I 



Lf<L' 

' TRANSMITTAL OF SHOP ORAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE TRANSMITIAL NO. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE 
:JUL 0 8 200 

07/08/2004 02921-5 

(Read instructions on the reverse side prior to initiating this form) 

SECTION I - REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be initiated by the contractor) 

TO: Cannon AFB Resident Office FROM: Foster Wheeler Environmental C CONTRACT NO. CHECK ONE: 

US Army Corps of Engineers 
(X] THIS IS A NEW TRANSMITI AL 

201 N. Perimeter Rd. 
6605 Uptown Blvd, NE Suite 220 DACW45-94-D-0003 0035 0 THIS IS A RESUBMITIAL OF 

Cannon AFB NM 88103 
Albuquerque, NM 87110 TRANSMITIAL 

SPECIFICATION SEC. NO. (Cover only one section with each PROJECT TITLE AND LOCATION CHECK ONE: THIS TRANSMITTAL IS 

transmittal) 02921 SWMU 101- Sewage Lagoons Cannon AFB FOR [X] FlO 0 GOV'T. APPROVAL 

ITEM DESCRIPTION OF ITEM SUBMITTED MFG OR CONTR. NO. CONTRACT REFERENCE FOR VARIATION FOR 

NO. (Type size, model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 

DRAWING OR COPIES USE CODE Instruction USE 

BROCHURE NO. SPEC. DRAWING No.6) CODE 

(See instruction no. 8) PARA. NO. SHEET NO. 

a. b. c. d. e. f. g. h. I. 

4 O&M-Data O&M DATA 3 A f 

I 

REMARKS 
I certify that the above submitted Items have been reviewed 

Watering Application Records 
'=;;;[ '"' 1o tho ot•otooofonooO<e wHh 1M 
contrect drewlng ~ specifications except as otheiWise 

stated. ~}1\.a'I!:.NvV~ 

-fi7 

(""\. ¥AMEAND~GNAT~OFCONTRACTOR 

SECTION II - APPROVAL ACTION -.........J I 
ENCLOSURES RETURNED (List by item No.) NAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY' . DATE 

A~ lrtL~_~.p__ PL_ ~slot{_ 
(Propo1 



.. 
SUBMITTAL REVIEW VERIFICATION SHEET 

Date: July 8 2004 Submittal No.: 02921-5 

Foster Wheeler Environmental Corporation Stamp 
SWMU 101 Sewage Lagoons Closure, Cannon AFB, NM 
Certified for approval as indicated below: 

A-

B- Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submittal is that proposed 

to be incorporated into Contract Number DACW45-94-D-0003, Delivery Order No. 35, Work Authorization 

Directive 1 is in compliance with the contract drawings and specifications, can be installed in the 

allocated spaces, and is submitted for Government approval. 

Reviewed/Certified By: ~~ 
James Morning- COM 

Description of items reviewed: Certificates- Irrigation O&M data 

U.S. Army Corps of Engineers Stamp 
U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

A - Approved as submitted. 

B - Approved except as noted on the drawings and/or attached sheet(s). Resubmission not 
required. 

C - Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

D - Will be returned by separate correspondence. 

E - Disapproved; see comments on attached sheet. 

F - Receipt acknowledged. 

G - Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibilities for errors that may exist, as contractor shall be 

responsible for dimensions and design of adequate corrections. Details and satisfactory 

construction of work. 

Signature: ________________ _ 
Date: ------

Reviewer's Signature: 

C:\Doamenls Sid Settir91L4CONSLD\Local Sellings\Terr.,orary Wernet Files\OLXC8\Submillal Review Verification Irrigation dala.doc 
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE .lAM- TRANSMITTAL NO. 

MANUFACTURER'S CERTIFICATES OF COMPLIANCE AUG 1 7 Z004 <910612004 02921-6 

(Read instructions on the reverse side prior to Initiating this form) Aut,;~ z.co'( 

SECTION I· REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be initiated by the contractor) 

TO: Cannon AFB Resident Office FROM: Foster Wheeler Environmental C CONTRACT NO. CHECK ONE: 

US Army Corps of Engineers (R] THIS IS A NEW TRANSMITTAL 

201 N. Perimeter Rd. 
6605 Uptown Blvd, NE Suite 220 DACW45-94-D-0003 0035 0 THIS IS A RESUBMITTAL OF 

Cannon AFB, NM 88103 Albuquerque, NM 87110 TRANSMITTAL-----

SPECIFICATION SEC. NO. (Cover only one section with each PROJECT TITLE AND LOCATION CHECK ONE: THIS TRANSMITTAL IS 

transmittal) 02921 SWMU 101- Sewage Lagoons Cannon AFB FOR [iJ FlO 0 GOV'T. APPROVAL 

ITEM DESCRIPTION OF ITEr.'~ SUBMITTED MFG OR CONTR. NO. CONTRACT REFERENCE FOR VARIATION FOR 
NO. (Type size, model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE 

DRAWING OR COPIES USE CODE Instruction USE 
BROCHURE NO. SPEC. DRAWING No.6) CODE 

(See Instruction no. 8) PARA. NO. SHEET NO. 

a. b. c. d. e. f. g. h. I. 

5 Maintenance record O&M DATA 3 3.6.3.3 A -::::.--1 I i 

I 
I 

' 

REMARKS I certify that the above aubmltted Items have bean reviewed 

Record of Mowing and Pictures of Final Mowing of Re Vegetation ,, .... ~ ............ -~-~· contract drawlnga d apeclftcatlona except aa otharwlaa 

stated. ~~ ~~_1 

~ 
'-._ \ jiAME AND ~URE_.9F CONTRACTOR 

SECTION II· APPROVAL ACTION I 
ENCLOSURES RETURNED (List by item No.) NAMEr ITLE AND SIGNATURE OF APP~OVING AUTHORI'TY DATE 

h{j-~.---v.- u1 L Ate ffhi/rJtf 
ENG FORM 4025-R, MAR 95 (ER 415-1-10) EDITION OF SEP 93 IS OBSOLETE. SHEET 1 OF 1 (Proponent CEMP·CE) 



./ 

( 

SUBMITTAL REVIEW VERIFICATION SHEET 

Date: Aug 06 2004 Submittal No.: 02921-6 

Foster Wheeler Environmental Corporation Stamp 
SWMU 101 Sewage Lagoons Closure, Cannon AFB, NM 

:~!JU for approval as indicated below: 

~ Approved as submitted 

8- Approved except as noted on the drawings and/or attached sheets. 

It is hereby certified that the (equipment) (material) shown and marked in this submittal is that proposed 

to be incorporated into Contract Number DACW45-94-D-0003, Delivery Order No. 35, Work Authorization 

Direc;:tive 1 is in compliance with the contract drawings and specifications, can be installed in the 

allocated spaces, and is submitted for Government approval. 

Reviewed/Certified By: ~~ 
James Morning- CQM 

Description of items reviewed: Re Vegetation Maintenance - Mowing 

U.S. Army Corps of Engineers Stamp 
U.S. Army Engineer District, Albuquerque Corps of Engineers 

Certified for approval as indicated below: 

A- Approved as submitted. 

B- Approved except as noted on the drawings and/or attached sheet(s). Resubmission not 
required. 

C - Approved except as noted on the drawings and/or attached sheet(s). Resubmission required. 

D - Will be returned by separate correspondence. 

E - Disapproved; see comments on attached sheet. 

C~ Receipt acknowledged. 

G - Other: Specify. 

Note: Items approved as to general layout only. Dimensions and quantities checked. Approval does 

not relieve contractor of responsibilities for errors that may exist, as contractor shall be 

respo]n "ble for dimensions and design of adequate corrections. Details and satisfactory 

. constr , ion of work. }- ~!717 .IV/ d-
Signature: ~--< br/l. ~ 1 J?X- Date: c;~ 7,L'f2.L 

Reviewer's Signature: 

0:\CAFB\Submittals\Submittal Review Verification Mowing.doc 



North view ofthe North and South Lagoon 

South view ofthe South Lagoon 







Appendix B 

Field Change Requests, 
Design Change Notices, 

and Requests for Information 



FCR# 

1 

2 

3 

4 

5 

6 

7 

8. 

9 

10 

11 

12 

13 

DCN# 

1 

2 

3 

RFI# 

1 

2 

3 

4 

Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Field Change Request (FCR) Log 

Content Dollar Value Date Signed 

Specification 01351-Revisions to Site Safety and $0 3/19/03 
Health Plan. 

Specification 02111-Modifications to eliminate $0 3/27/03 
sludge drying and subgrade preparation 

Specification 02377-Removal of central berm for $0 3/31/03 
use as soil barrier layer. Prepared in conjunction 
with DCN 1. 

Specification 02111-Request to remove sludge $0 3/31/03 
outside of project boundary. Rejected-No sludge 

removal outside 
project boundaries. 

Specification 01450-Excavation of additional $0 5/21/03 
sludge material in North Lagoon. 

Specification 02115-Piacement of offsite and $0 6/18/03 
onsite biota barrier materials in two lifts. Prepared 
in conjunction with DCN 2. 

Specification 02111-Backfill of North Lagoon. $0 6/18/03 

Fence installation Pending 9/24/03 
Specification 02115 BIOTA-Use of Keel material $0 8/21/03 
for biota barrier. 

Specification 02377-Adjust specification for $0 9/22/03 
thickness of soil barrier layer. Prepared in 
conjunction with DCN 3. 

Specifications 02140 and 0292.1-Delay of $0 9/26/03 
reseeding effort and in soil moisture testing. 

Specification 02921-Revision to reseeding $0 12/2/03 
specification and erosion protection over winter. ' 
Specification 02921-Revision to reseeding $0 4/3/04 
specification for amount of seeding and seed mix. 

Design Change Notice (DCN) Log 

Content Assoc. FCR Date Signed 

Eliminate the berm between the north and south lagoons. 3 5/21/03 

Specification 02115-Biota barrier, offsite and SWMU material 6 6/18/03 
placement, including lifts. 

Specification 02377-Change wording of Specification 02377, 10 9/19/03 
Part 3, Section 3.1.3. 

Request for Information (RFI) Log 

Content Specification Date Signed 

Is ASTM D 1557 necessary in the borrow source assessment 02377 4/25/03 
report if all in-place density tests are based on ASTM D 698? 

Would the biota barrier layer have to meet the requirements of the 02115 Not Processed 
crushed concrete, or the specification for the offsite source? 6/5/03 

Would the inclusion of crushed brick and cinderblock be 02115 6/17/03 
acceptable as biota barrier layer material? 

The lab is not certified to perform ASTM D 2974-00 and 4972. Is 02140 9/10/03 
this acceptable? 

G:\TERC\Cannon\CCRV:inai\App B· FCR-OCN-Rfllog_worklng.doc 8-1 March 2005 



TERC CONTRACT NO.: DACW4~94-D-0003 DELIVERY ORDER: 35 
PROJECT TffLE AND LOCATION: Worlc Plan for the Closure of SWMU 101 -Sewage Lagoons, Cannon AFB 

PROJECT 
QosureofSWMU 101 Sewage Lagoons 

TO TomZink 

RE: D DRAWINGNO. 

.t SPECNO. 1351 

FIELD CHANGE REQUEST 

DEPT. 

PROJ.NO. 
5155.0035.0001 

USACE 

TITLE 

TITLE 

LOCATION Omaha 

FIELD CHANGE NO. 

1 

DATE 

Safety. Health and Emergency Response 

-----------------------------0 OTHER. 

3111103 

I. DESCRIPTION (Items involved, submit sketch if applicable) ____________________________ _ 

Modification of personnel re:monsibilities is requested 

Section I I 0 I 2) c Performance of initial site soecific training by safely and Health Manager 

Section I I 0.1 2)d Safetv and Health Manager presence during the first 3 days of activities and during startup of any new activity 

Section I 10.1 2)e Monthly site visits by Safety and Health Manager 

Section I I 0.3 2)b The Site Safety and Health Officer shall have no other duties 

Section 1.27 I Work zones· Exclusion zone and contamination reduction zone are not required for this effort 

Section I 28 Personal Hygiene and Decontamination· decontamination facilities and eQJiipmenl decontamination are not required for this project 

2. REASONS FOR CHANGE (If from disposition of nonconformance report. list report number) __________________ _ 

Cost savings to project 

3. RECOMMENDED DISPOSITION .t MINOR CHANGE D MAJOR CHANGE 

Section I I 0.1 2) c. Recommend the Site Safety and Health officer perform the initial site-soecific traiuing versus the Sa{ety and Health Manager 

Section I I 0 I 2)d Recommend Site Safety and Health Officer attend these meetings not the Safety and Health Manager 

Section I I 0 I 2)e. Recommend ouarterly site visits by Safetv and Health Manager or ESO Rejlresentative monthly site visits bv Delivery Order Manager 

Section I I 0 3 2)b Recommend the Site Safety and Health Officer is allowed to perform addition duties COC SuperintendenO since the Subcontractor will 

have a full time Heath and Safety Officer on the site 

Section I 27.1 Work Zones. Subcontractor will qperate a sunnort zone in the contractor staging area sbown in Drawing C-I of Appendix A and submittal 

01351 ShOJ! Drawing/Work Zone 

4. RESIDENT ENGINEER or designee (Signature) DATE DATE 

Donna Russell 

5. DISPOSITION 

D NOT APPROVED (Give Reason) 

Q-fuNSJDERED MINOR CHANGE- Approval per Recommended Disposition - Design Documents will not be normally revised; field to 

maintain as-built records 



TERC CONTRACT NO.: DACW45-94-D-{)()03 DEL.NERY ORDER: 35 
PROJECT TITLE AND LOCATION: Worlc Plan for the Closure of SWMU 101- Sewage Lagoons, Cannon AFB 

PROIECf 
Oosurc: ofSWMU 101 Sew;q,c J.asooas 

TO Donna Russell 

FIELD CHANGE REQUEST 

I PROJ.NO. 
SlSS.oo3S.OOOI 

DEPT. USACE LOCATION 

RE: 0 DRAWING NO. TITLE 

I ~OJAN<£NO. 
CannonAFB DATE 

.I SPECNO. 02111 TITLE ~:aadH:mclliDgofO•••niil4e.fM4crial 

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

3fl.7/03 

0 onmR -------------------------------------------------------------------

1. DESCRIPTION (Items involved, submit sketch if applicable. 

Sedioo 3 2 Bru;ed on gJITent field conditions (test pjl excayaljom) sludge in !he south lagoon does not require drying !o meet !he density reouiremenl 

Sec:tion 32 8med 011 lesl Pits excmlions and visual impr;rtiODS.Ihe s!. jn the 1101!!! lagom doe:! pot RQuim drying 

2. REASONS FOR CHANGE (If fiom disposition of llOIKXlllformance report. list n;port DUDiber)c._ _______________ __ 

Slpdee has less moisture !han !!J!Ccified ;md dryer than anticiDi!led 

3. 

4. 

S. DlSI'OSillON I 
0 NOT APPROVED(GM:Reason) 

liJ'"' CONSIDERED M1NOR 01ANGE- Approval J11S Rlbco:o•-_.hcdfJJisposilial- Desip .._,....will- be ..-lly aniscd; field 10 

maintain as-built mamls 

0 a>NSIDERED MAJOR CHANGE- Ac:IDI will be 1llllalz pRS£rillcd- DCN-

hoject Engineer signs and returns to LDEfor transmilllllto Resilient Engineer with copies to: 

Cc: 

Max Pastor, USACE-Aibuquerque 

C. Bieniulisi1TFWI, Alln1querque 

R. Edereri7TFWI. Albuquerque 

W. Migdo/IJTFWJ, Albuquerque 

J. Momingi'JTFWJ, Connon AFB 

K. Omemilr/JTFWI, Denver 

SW TERC Project Files (DO 3.5 Wad 1) 

I 

DATE 



'"ERC CONTRACT NO.: DACW4~94-D-0003 DELIVERY ORDER: 35 
"'· . . .rROJECT TrrLE AND LOCATION: Worlc Plan for the Closure of SWMU 101 - Sewage Lagoons, Cannon AFB 

PROJECf 
Oosure of SWMU I 01 Sewage Lagoons 

TO Donna Russell 

ORA WING NO. C-4 

FIELD CHANGE REQUEST 

DEPT. 

PROJ.NO. 
5155.0035.0001 

USACE LOCATION 

FlEW CHANGE NO. 

3 

CannonAFB DATE 

RE: J 

J SPECNO. 023'=.77::---------------
TITLE 

TITLE Soil Barrier Layer 

0 OTHER. 

3/28/03 

I. DESCRIPTION (Items involved, submit sketch if applicable), ____________________________ _ 

Drawing C-4 does not include removal of the earthen berm between Area< A and B. Based on re<luced auantities being removed from Area B the Joe of 

slope will not hit the tw of the berm The resulting material from this berm and portioos of Area B including the south 50% ofthe East and West side berms 

wilVmi!Y be used for the soil barrier layer All soils will be tested acc:onling to the SPecification 02377 This will allow all of the Keel material to be used as 

random fill The royer desjgo CQDceJJt <3% slopes and 42 inch rover will not be modified. This is rontingeot UJlO!I final aoprova! from CAFB and USACE 

2. REASONS FOR CHANGE (If from disposition of nonconformance report, list report number), __________________ _ 

Thickness of sludge is less than soecified. resulting in a modified cover design (footprint) and CAFB recently decided that these berms were available for 

3. RECOMMENDED DISPOSITION 0 MINOR CHANGE JMAJOR CHANGE 

4. DATE 

Donna Russell 

5. DISPOSITION 

0 NOT APPROVED (Give Reason) 

~SIDERED MINOR CHANGE -Approval per Recommended Disposition -Design Documents will not be normally revised; field to 
maintain as-built rerords 

Pro)«t Enginar signs and relllms to LDEfor transmittJJ/ to Resldenr Engineu Jllitb copies to: 

Cc: 

Max Pastor. USACE-Aibuquerque 

C. Bieniulis/1TFWI, Albuquerque 

R. Ederer/1TFWI. Albuquerque 

W Migdai/7TFWI. Albuquerque 

J. Moming11TFWI, Cannon AFB 

K. Omemiki'ITPWI, Denver 

SW TERC Project Files (DO 35 Wad I) 

DATE.·· 

3·3/03 



TERC CONTRACT NO.: DACW45-94-D-0003 DELNERY ORDER: 35 
PROJECT TffLE AND LOCA T/ON: Worlc Plan for the Closure of SWMU 101 - Sewage Lagoons, Cannon AFB 

FIELD CHANGE REQUEST 

PROJECT 
Ooswe oCSWMU 101 Sewage Lagoons 

TO Donna Russell DEPT. 

PROJ.NO. 
SISS.003S.OOOI 

US ACE 

RE: DRAWINGNO. TITLE 

SPECNO. 02111 TITLE ----------------------------0 OTIIER. 

I. DESCRIPTION (Items involved, submit sketch if applicable) 

I ~lEU> CHANGE NO. 

LOCATION CannonAFB DATE 

Excavalioo Cootaminated Mat 'L 

3128103 

Due to years of high winds and drought cooditioos the east side of the project area has accumulated I -3 inches of dried sludge between outer toe and the 

fence ljnet and or ditch line 

2. REASONS FOR CHANGE (If from disposition of ooooonformana: report. list report number) In order to ·proYide the finsihed project with areas me of 

contamination, it would be in the best interest o(the project to remove this area while equipment md persormel arc mobifuoed.. __________ _ 

3. RECOMMENDED DISPOSITION ~OR CHANGE ~~AJOR CHANGE 

Recommend excavating area until visually clean and collect I comoosite sample during the confirmation samp!iog of the North lagoons 

4. DATE PROJECT 

Doona Russell 

5. DISPOSmON 

~ APPROVED(Give Reason) 

0 CONSIDERED MINOR CHANGE- Approval per Recommended Dispositioo- Design Documents will not be normally revised; field to 

maintain as-built records 

Cc: 

Max Pastor. USACE-Aibuquerque 

C. Bieniulis!TfFWI. Albuquerque 

R. EderetflTFWI, Albuquerque 

W. MigdaVTTFWI. Albuquerque 

J MomingllTFWI, Cannon AFB 

K. Omemiki17FWI, Denver 

SW TERC Project Files (DO 35 Wad I) 

frteA -

DATE 



TERC CONTRACT NO.: DACW45-94-D-0003 DELIVERY ORDER: 35 
PROJECT TffLE AND LOCATION: Work Plan for the Closure of SWMU 101 -Sewage Lagoons, Cannon AFB 

FIELD CHANGE REQUEST 

PROJECf PROJ.NO. 
Closure of SWMU I 01 Sewage Lagoons Sl SS.003S.OOOI 

TO TomZink DEPT. USACE 

RE: J DRAWINGNO. C-4 
J SPECNO. 0145:::0~-------------

TITLE 

TITLE 

0 OTHER. 

LOCATION Omaha 

Area A Removal Plan 

FIELD CHANGE NO. 

5 

DATE 

Chemical Data Quality Control 

5/16/03 

I. DESCRIPTION Otems involved, submit sketch if applicable) Additional sludge material was located in the North Lagoon Based on a phone conversation 

between tbe USACE and Foster Wheeler Environmental verbal direction to excavate the material was given. A survey will be performed to determine tbe 

additional amount of material excavated. Based on tbe excavated sludge Keel material may not be required as random fill for the South Lagoon Additional 

confirmation samples will be collected under the excavated areas at a rate of one composite samole per 40 000 square feet (Spec 01450) 

2. REASONS FOR CHANGE (If from disposition ofnonconformmce report, list report number), __________________ _ 

Additional contaminated Soils located in tbe north lagoon 

3. RECOMMENDED DISPOSITION J MINOR CHANGE 

Ia 

4. 

Max Pastor 

5. 

0 NUl' APPROVED (Give Reason) 

(;rCONSTDERED MINOR CHANGE- Approval per Recommended Disposition- Design Documents will not be normally revised; field to 
Maintain as-built records 

0 CONSIDERED MAJOR CHANGE- Action WJll be taken as prescribed on DCN -

Project Engineer signs and returns to LDE for transmittal to Resident Engineu with copies to: 

Cc: 

Max Pastor, USACE-Albuquerque 

C. Bieniulis!JTFWI, Albuquerque 

R Ederer/1TFWI, Albuquerque 

W. Migdal/lTFWI, Albuquerque 

J. MominWJTFW!, Cannon AFB 

K. Omemik/I'TFWI, Denver 

SWTERC Project Files (DO 35 Wad I) 

DATE 



TERC CONTRACT NO.: DACW4~94-D-0003 DELNERY ORDER: 35 
PROJECT TrrLE AND LOCATION: Worlc Plan for the Closure of SWMU 101 - Sewage Lagoons, Cannon AFB 

PROJECf 
Oos=ofSWMU 101 Sewage Lagoons 

TO TomZink 

RE: DRAWING NO. 

J SPECNO. 02115 

FIELD CHANGE REQUEST 

DEPT. 

PROJ.NO. 
5155.0035.0001 

USACE 

TITLE 

TITLE 

LOCATION Omaha 

Biota Barner Layer 

FIElD CHANGE NO. 

6 

DATE 6/16/03 

~ mHffi. ______________________________________________________ _ 

DESCRIPTION Qtems involved, submit sketch if applicable). Pue to the amO!!Dt of fine material in tbe gushed conaete stockniJe at SWMU 97 CLF-2Sl imoorted 

material will be re<ll!ired to meet tbe 3 inch to 6 inch specification The biota barrier will be placed in two lifts to facilitate the existing material The bottom lift 

will consist of tbe 3 inch to 6-inch material and the to.p lift will CQ!Isist of the SWMQ 97 Crushed conaete stockpile as disg•"'!'4 in DCN 2 It is anticipated that the 

additional cost of2 lifts wiD be acoo!DJ!lisbed within the cum:m project budget 

5. 

D NOT APPROVED (Give Reason) 

IZJ-6)NSIDERED MINOR CHANGE- Approval per Recommended Disposition -Design Documents will not be normally revised; field to 
Maintain as-built records 

Pro}«t Engineo signs and relllms to LDEfor transmittJII to Residelll Engineo with copies to: 

Cc: 

M. Pastor, USACE-Aibuquerque 

J. Davey, USACE-Omaha 

C. Bieniulis!ITFWI, Albuquerque 

R. Ederer11TFWI, Albuquerque 

W Migdalil1FWI, Albuquerque 

J. MomingllTFWI, Cannon AFB 

K. OmemikilTFWJ, Denver 

SW TERC Project Files (DO 35 Wad 1) 

DATE 



TERC CONTRACT NO.: DACW45-94-D-0003 DELNERY ORDER: 35 
PROJECT TffLE AND LOCATION: Work. Plan for the Closure of SWMU 101 - Sewage Lagoons, Cannon AFB 

PROJECT 
OosureofSWMU 101 Sewage Lagoons 

TO TomZink 

RE: DRAWING NO. 

FIELD CHANGE REQUEST 

DEPT. 

PROJ.NO. 
5155.0035.0001 

~U~S~A~CE~---- LOCATION 

TITLE 

Omaha 

FIElD CHANGE NO. 

7 

DATE 

SPEC NO. 02 I I I TITLE Excavation and Hoodling of Contaminated Material -----------------------------

6/16/03 

J OTHER·--------------------------------------------------------------------------------
DESCRIPTION (Items involved, submit sketch if applicable) The over excavation of contmninated materials in the North lagoon resulted in depressions in the 
grade that need to be bac!c-fiUed to prevent pooding ofwater 

3. RECOMMENDED DISPOSITION J MINOR CHANGE 0 MAJOR CHANGE 

Max Pastor 

5. 

0 NOT APPROVED (Give Reason) 

IZ¥'fuNSIDERED MINOR CHANGE- Approval per Recommended Disposition -Design Docmnents will not be normaUy revised; field to 
Maintain as-built records 

0 CONSIDERED MAJOR CHANGE- Action will be taken as prescribed on DCN -

Pro)~ct Engin~n- signs and returns to LDE for transmiltal to Resld~nt Eng~ with cop/LS to: 

Cc: 

M. Pastor, USACE-Aibuquerque 

J. Davey, USACE-Omaha 

C. BieniulisiTI'FWI, Albuquerque 

R. EdereriiTFWJ, Albuquerque 

W MigdaVITFWJ, Albuquerque 

J. Momingt1TFWI, Cannon AFB 

K. Omemik/JTFWJ, Denver 
SW TERC Project Files (DO 35 Wad I) 

DATE 



TERC CONTRACT NO.: DACW45-94-D-0003 DELNERY ORDER: 35 
PROJECT TnU: AND LOCATION: Work Plan for the Closure of SWMU 101- Sewage Lagoons, Cannon AFB 

PROJECT 
<lcJs.R ofSWMU 101 Sewage LagowB 

FIELD CHANGE REQUEST 

I PROJ.NO. 
~1SS.003S.0001 I ~CHANGENO. 

TO Max Pastor DEPT. USACE LOCATION ------- DATE 8118103 

RE: 

------------------ TnLE 
DRAWING NO. 

SPEC NO. 

------------------- TnLE 
X ~Qp~F~--------------------------~-------------------------------

DESCRIPTION (Items involved. submit sketch if applicable) Construct approximately 1400 Linear Feet of Barb wire fence with one 16 foot 

gate. between North and South lagoons. Fence to match existing perimeter fence construction. ( 4 ft high. 4 wire with 1 0 foot 

spacing). Procure and install signage as directed by Cannon AFB. Fence is from east to west. with gate location as directed 

This task: will be completed within current project :fimding 

3. RECOMMENDED DISPOSITION J MINOR CHANGE 

4. RESIDENT ENGINEER ... desigaee (Sigm~~we) DATE 

5. DJSPOSmON 

0 NOT APPROVED(Gi-..:Reasoo) 

~ CONSIDERED MINOR CHANGE- Apprcml per Recommcuded Disposition- Desiga Doc:amea1s 
Mainlaio as-hilt n:cords 

Cc: rnct-1-ch R. Macfarlane, USA.CE-Cannon AFB Prov•de. s- .. · "#ii.,,l Jane Dawey,USACE..o-ha 'N\fe_ 
B. J-. USA.CE-Orrtalra 

C. Bmrilllisl'lTFWl, A~ .per "De. ~~t-.. Locc-4e-W. MigrloV/7FWJ, AI~ 

J. Momingi'JTFWI. Cannon AFB 

/C Omemikl'lTFWJ, Den-.er 

oil h~.,..,. SW TERC Projecf Files (DO 35 Wad I) 
/ ;ne.. 

DATE 

e,l<t's4:V'I"" 
ffb 1±Q ~ srae.i'n J 
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TERC CONTRACT NO.: DACW45-94-fHXJ03 DELNERY ORDER: 35 
PROJECT TITLE AND LOCATION: Work Pfan for the Closure of SWMU 101 - Sewage Lagoons, Cannon AFB 

PROJEcr 
Oosun: ofSWMU 101 Sewage Lagoons 

TO Max Pastor 

RE: DRAWING NO. 

SPEC NO. 02115 BIOTA 

FIELD CHANGE REQUEST 

PROJ.NO. 
5155.0035.0001 

DEPT. USACE 

TilLE 

TilLE 

LOCATION 

FIElD CHANGE NO. 

9 

DATE 8121/03 

OTHER ------------------------------------------------------------------------

DESCRIPTION (Items involved, submit sketch if applicable) Utilize Keel material to supplement the Landfill 25 Biota material for use on 

2nd lift of Biota layer. per progress meeting ofS-20-03. Collect 3 grain size samples for project records. Material to be field 

checked for ob'ectionable materials and an ob'ectionable materials found will be removed. · task will be corn leted within 

current project funding 

3. RECOMMENDED DISPOSITION 

4. RESIDENT ENGINEER or designee (Signature) DATE 

Mil'< Pastor 

0 NOT APPROVED (Give Reason) 

~IDERED MINOR CHANGE- Approval per Recommended Disposition -Design Docmnents will not be nonnally revised; field to 
Maintain as-buih R:C<Jrds 

Project Engineer signs and returns to LDE for transmittal to Resident Engineer with copies to: 

Cc: 

R. Macfarlane, USACE-Cannon AFB 

J. Davey,USACE.Qmaha 

B. Jones, USACE-Omaha 

C. BieniuiW7TFWI, Albuquerque 

W. MigdaVITFW/, Albuquerque 

J. MomingllTFWI, Cannon AFB 

K. Omemiki'ITFWI, Denver 

SWTERC Projea Files (DO 35 Wad/) 

. I 

DATE 



TERC CONTRACT NO.: DACW45-94-D-0003 DELIVERY ORDER: 35 

PROJECT TITLE AND LOCA TJON: Worl< Plan for the Closure of SWMU 101 - Sewage Lagoons, Cannon AFB 

PROJECT 
Oosure of SWMU I 01 Sewal!ll Lagoons 

TO Max Pastor 

RE: DRAWING NO. 

SPEC NO. 

OTHER 

02377 3.2.1 and 3.3 

FIELD CHANGE REQUEST 

DEPT. 

PROJ.NO. 
5155.0035.0001 

US ACE 

TITLE 

TITLE 

LOCATION 

Soil Barrier Layer 

FIELD CHANGE NO. 

10 

DATE 9108/03 

DESCRIPTION (Items involved, submit sketch if applicable) The soil barrier layer has been installed and the post placement survey shows that the layer thickness 

exceeds the specification by approx. I inch. Section 3.2.1 Survey states an average of21 inches of cover. 20 inches is the maximum per the specification. 

3. RECOMMENDED DISPOSITION ./ MINOR CHANGE 0 MAJOR CHANGE 

ReQ!!est a variance to the 2 inch tolerance section 3.3. This does not effect the designs pumose of a banierlayer and is a no cost change. 

4. RESIDENT ENGINEER or designee (Signature) DATE PROJECT SUPT. CONCURRENCE (Signature) 

Max Pastor James Morning 

5. DISPOSITION 

0 NOT APPROVED (Give Reason) 

0 CONSIDERED MINOR CHANGE - Approval per Recommended Disposition -Design Documents will not be normally revised; field to 

Maintain as-bwlt records 

0 CONSIDERED MAJOR CHANGE- Action will be taken as prescribed on DCN-

LEAD DISCIPLINE ENGINEER OR DESIGNEE (Signature) DATE PROJECT ENGR OR DESIGNEE (Signature) 

Brad Jones 

Project Engineer signs and returns to LDEjor transmittol to Resident Engineer with copies to: 

Cc: 

R. Macfarlane, USACE-Cannon AFB 

J. Davey,USACE-Omaha 

B. Jones, USACE-Omaha 

C. Bieniulisi/TFWJ, Albuquerque 

W. Migdai/JTFWJ, Albuquerque 

J. Moming17TFWJ, Cannon AFB 

K Omemi/c/ITFWJ, Denver 

SW TERC Project Files (00 35 Wad 1) 

DATE 

DATE 



TERC CON'JRAC:T NO.: DACW45-94-D-0003 . -. 

PROJEcTTIJlE AND LOCAJJDN: Worlc Atn Jbrlhe C1ostn ot~ ;ot:..-:. 

RELD CHANGE REQUEST 

llltAMNGMO. 
~~~~~----------------T01E -~~~c:~-----------------------SI'IlClG. flaf73.11-'13 "IJJI.2 SMIJIIIIiDI.iijiii 

~--------------------------------------~--~~------------
DESOtiHION(Dal*~.._. .... ~)n._..,........,_._._...

............ .._.._. .. _........__ 
~-•. , ., • ., ........ liMILs..-12.1 ,.., ....... talll ..... ~--3---b.*",__,...'lp'V"§ 1.-i 

s. 

0 JI(Jf AI'I'ROVED(GIR ~ 

D alNSIUEJIEDMDIOaCHMGE-,....... .-••·--M'klll.lllliJilpt•?S-·· -DaiipDDa_,. ................. 

,.........,...,.,__.LDE.ftw*'A-oiiiHIIIII'•bll4tt
lll~_.apollrl« 

Cc: 
It~ ... ~~ 

J. ~ar.o-~~~r 

......... U'I.fCE~ 

c.~~ 

W.~.AI...,_,... 

J.~c--AF/1 

~ o.-IJr/I1'F1I'I ,.,..,., 
,Sif' )DC J1rD,JtK1 FilM (DO JS Willi I) 
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TERC CONTRACT NO.: DACW45-94-D-0003 DELNERY ORDER: 35 

PROJECT TrrLE AND LOCATION: Worlc Ptan for the Closure of SWMU 101 - Sewage Lagoons, Cannon AFB 

FIELD CHANGE REQUEST 

PROJECT 
Oosure of SWMU 101 Sewage Lagoons 

PROJ.NO. 
5155.0035.0001 

FIELD CHANGE NO. 

11 

TO Max Pastor DEPT. US ACE LOCATION DATE 

RE: DRAWING NO. 

SPEC NO. 02140 3.4 and 02921 1.1 
Tm.E 

TITLE Erosion/Vegetation Layer 02140 Seeding 02921 

OTHER. 

DESCRIPTION (Items involved. submit sketch if applicable) The Erosion Vegetation layer wtll not be installed before the seeding install 

later than September I of the current growing season. ( 02921 3.1.1) This FCR request seeding be postponed and that in-place moist 

table 3) be eliminated in the construction of the erosion vegetation layer. A Erosion plan for the fall and spring seeding plan to be s 

Max Pastor 

5. DISPOSmON 

0 NOT APPROVED(Give Reason) 

~ERED MINOR CHANGE- Approval per Re<:ommended Disposition -Design Documents will not be normally revised; field to 

Maintain as-built records 

DATE PROJECT ENGR OR DESIGNEE (Signature) 

'J-Jb.u. Brad Jones 

Project Engin«r signs and returns to LDE for transmitlal to Rt!Sident Enginur with copies to: 

Cc: 

R. Macfarlane. USACE-Cannon AFB 

J. Davey.USACE-Omaha 

B. Jones. USACE-Omaha 

C. Bieniulis!TTFWI. Albuquerque 

W. Migdaii7TFW1. Albuquerque 

J. MomingiTIFWI. Cannon AFB 

K. Omemiki1TFWI. Denver 

R. Versow/lTFWJ. Denver 

SW TERC Project Files (DO 35 Wad 1) 

9{1.5/03 

DATE 
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TERC CONTRACT NO.: DACW45-94-D-0003 DELIVERY ORDER: 35 
PROJECT TffLE AND LOCATION: Worlc Plan for the Closure of SWMU 101- Sewage Lagoons, Cannon AFB 

FIELD CHANGE REQUEST 

PROJECf 
Closure ofSWMU 101 Sewage Lagoons 

PROJ.NO. 
5155.0035.0001 

TO Max Pastor 

RE: DRA WJNG NO. 

SPEC NO. 

OTHER. 

DEPT USACE LOCATION 

~-------------------- TirrLE 0292I TITLE Seeding 

FIElD CHANGE NO. 
12 

CannonAFB 
DATE ll/22/03 

DESCRIPTION (Items involved, submit sketch if applicable) Revise the current specification (02921) with the following 

changes: 

Section 3.l.I Modify section to allow seeding April I through September I. 

Per FCR II "Erosion Control Plan" Crimp Mulching per section 3.3.3.1 will be done. 

Section 3.3.3.1 Crimp mulching of the existing topsoil will be completed after demobilization efforts to stabilize the site until 

seeding can be accomplished in April 2004. Hay will be the chosen material and will be installed early December 2003. 

Section 3.3.4. Watering seed-It is Widttstood that a water truck will travel over seeded areas and will be kept to a 

minimwn and be staggtted paths. This will be the secondary plan. Foster Wheeler Environmental is currently 

planning on installing temporary irrigation pipe for wattting. 

Section 3.6.2 Change this section of the specification. It is very difficult to detennine species at l-inch height., therefor 4 

inches will be the height. 

Section 3.6.3.1 Remove mowing of the site from this section. 

Section 3.6.3. No weed control (herbicides) w))l be used to control weeds during the establishment period. If the grass exceeds 

7 inches during the establishment period, the site will be mowed to 4 inches . 

3. RECOMMENDED DISPOSITION 

4. RESIDENT ENGINEER or designee 
(Signature) 

M~Pastor 
5ee 1\ tP 2 

5. DISPOSillON 

0 NOT APPROVED (Give Reason) 

./ MINOR CHANGE 

DATE DATE 

James Mom" 

~NSIDERED MINOR CHANGE- Approval per Recommended Disposition - Design Documents will not be 
nonnally revised; field to 

Maintain as-built records 

0 CONSIDERED MAJOR CHANGE- Action will be taken as prescribed on DCN -



• 

FC/?12. 
TERC CONTRACT NO.: DACW45-94-D-0003 DEL./VERY ORDER: 35 PROJECT TITLE AND LOCATION: Worlc Plan for the Closute d SWMU 101- Sewage Lagoons. Cannon AFB 

(Signature) JJA 
LEAD DISCIPLINE ENG"Z~ESIGNEE DA1E PROJECf ENGR OR DESIGNEE (Signature) DA1E 

· /I'{JA t{ ~ · l/,?~-r¢ BradJones 

Project Engineer signs 1111d returns to LDEfor trlliiSmittal to Resident Engineer with copies to: 

Cc: 

D. Russell, USACFrCannon AFB 
J. Davey, USACE-Omaha 

B. Jones, USACE-Omaha 
C. Bieniulisi'/TFWI, Albuquerque 
W. Migda/ilTFWJ, Albuquerque 
J. Morninf!!1TFWI, Cannon AFB 
K Omernilr/1TFWI, Denver 
R. Versaw!JTFWJ, Denver 
SWTERC Project Files (DO 35 Wad 1) 

;,· 

2 
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TERC CONTRACT NO.: DACW45-94-D-0003 DELIVERY ORDER: 35 
PROJECT TITLE AND LOCATION: Work Plan for the Closure of SWMU 101 - Sewage Lagoons, Cannon AFB 

PROJECT 
Closure ofSWMU 101 Sewage Lagoons 

TO Max Pastor 

RE: ORA WING NO. 

SPEC NO. 02921 

FIELD CHANGE REQUEST 

PROJ.NO. 
5155.0035.000 I 

DEPT USACE LOCATION 

TITLE 
TITLE Seeding 

OTHER. ----------------------------

FIELD CHANGE NO. 
13 

CannonAFB 
DATE 5/3/04 

DESCRIPTION (Items involved, submit sketch if applicable) Revise the current specification (02921) with the following 

changes: 

I. Section 3.3.1.1 Drill Seeding. This section states that 12 pounds of pure live seed per acre, while Table I in section 2.1.2 

shows 40.2 Pounds per acre. That amount of seeding would create too much plant competition. Contractor 's Reclamation 

vendor and third party re_view suggest that the 12 pounds per acre is the best rate. TTFWI request this rate be applied as such. 

2. Section 2.1.5 Substitution. The seed mix in Table 1 has a large amount of Fourwing Saltbush,. Contractor request that the 

seed mix be per attached mix, reducing the percentage of this species. The Cannon AFB surrounding area is more 

Grassland/Prairie land, and does not have much Saltbush in the area The attached seed mix is designed toward local vegetation. 

The table also shows a different botanical name than what Saltbush is. Seed mix is matched to the Botanical name, which is a 

Shadscale Saltbush. ( Atriplex Confertifolia) per Table 1 . 

3. RECOMMENDED DISPOSITION 

(Signature) ,' // ____ 
4. RESIDE .. N· Z'E· N.· . EER or designt;" . 

MaxPasto/ltJ:c./. Li //&~ 
5. DISPOSITION 

0 NOT APPROVED (Give Reason) 

.I MINOR CHANGE 

DATE PROJECT 
(Signature) 

JamesMo 

DATE 

0 CONSIDERED MINOR CHANGE -Approval per Recommended Disposition - Design Documents will not be 
normally revised; field to 

Maintain as-built records 

0 CONSIDERED MAJOR CHANGE - Action will be taken as prescribed on DCN -

LEAD DISCIPLINE ENGINEER OR DESIGNEE DATE PROJECT ENGR OR DESIGNEE (Signature) DATE 
(Signature) 



TERC CONTRACT NO.: DACW45-94-D-0003 DELIVERY ORDER: 35 

PROJECT TITLE AND LOCATION: Work Plan for the Closure of SWMU 101 - Sewage Lagoons, Cannon AFB 

Project Engineer signs and returns to LDEfor transmittal to Resident Engineer with copies to: 

Cc: 

D. Russell. USACE-Cannon AFB 

J. Davey, USACE-Omaha 

B. Jones, USACE-Omaha 

C. Bieniulis!/TFW/, Albuquerque 

W. Migdai!ITFW/, Albuquerque 

J. Morning!ITFWI, Cannon AFB 

K. Omernik/1TFWI, Denver 

R. Versaw!ITFWI, Denver 

SW TERC Project Files (DO 35 Wad 1) 

2 
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Rpr~2S 04 Ol:llp Kon ~cnre1Pr•~ 

Revegetation/Reclamation 

Rangeland Rehabilitation 
Fencing 

Hydro seeding 

Environmental Consulting 

ROCKY MOUNTAIN RECLAMATION 

,Phone (307) 14S...S23S 

Fax (301) 74S-S230 

April 26. 2004 

Specie• - eomn.an Name 

!sideOats grama 
~luegrame 

lttle bluestem 

Indian~ 

~itthgrass 

purple prairie clover 

esallbush 
Total 

Lft.\1: 1_@\:~n.~t?lll 

·www.B.p..f~Y~-loun~i~~-lam_a~.;>n
.com 

TETRA TECH FW 

CANNON AIR FORCE BASE 

SOUill LANDFILL 

SUGGESTED llEVISED SEED MIXTURE 

v..-., PoundfS/Aicle seedsllb seeds/sq. ft. 

Vaughn 1.75 191.000 7.87 

Hachita 0.50 825.000 9.47 

Pastura 1.35 260.000 8.08 

Cheyenne 2.00 170,000 7.81 

Blackwell 1.00 389.000 8.93 

K.aneb 1.50 210.000 7.23 

VNS. So.. Utah 3.H 64900 5.81 

12.00 N.91 

P.O. Box 1695 

Laramie. WY 82073 

Perc:ent a 

seedslac:ll! Mix 

33-4.250 13.9e 

412,500 17.22 

351,000 14.66 

340,000 14.20 

389,000 182-4 

315,000 13.15 

253.110 10.57 

2.3"'.160 100.00 

1 30? 745 5230 PAGE..02 



TERC CONTRACT NO.: DACW45-94-D-0003 DELIVERY ORDER: 35 
PROJECT TITLE AND LOCATION: Work Plan for the Closure of SWMU 101- Sewage Lagoons, Cannon AFB 

Project Engineer signs and returns to LDE for transmittal to Resident Engineer with copies to: 

Cc: 

D. Russell, USACE-Cannon AFB 

J. Davey, USA CE-Omaha 

B. Jones, USA CE-Omaha 

C. Bieniulis/ITFW/, Albuquerque 

W. Migdal/1TFWI, Albuquerque 

J. Morning/1TFWI, Cannon AFB 

K. Omernik/1TFW/, Denver 

R. Versaw/ITFWI, Denver 

SW TERC Project Files, (DO 35 Wad 1) 

2 



TERC CONTRACT NO.: DACW45-94-D-0003 DELIVERY ORDER: 35 
PROJECT TITLE AND LOCATION: Work Plan for the Closure of SWMU 101 -Sewage Lagoons, Cannon AFB 

PROJECT 
Closure of SWMU I 01 Sewage Lagoons 

TO Max Pastor 

RE: DRAWING NO. 

SPEC NO. 02921 

FIELD CHANGE REQUEST 

PROJ.NO. 
5155.0035.0001 

DEPT USACE LOCATION 

TITLE 

TITLE Seeding 

FIELD CHANGE NO. 
13 

CannonAFB 
DATE 5/3/04 

---------------------------OTHER. 

DESCRIPTION (Items involved, submit sketch if applicable) Revise the current specification (02921) with the following 

changes: 

I. Section 3.3.1.1 Drill Seeding. This section states that 12 pounds of pure live seed per acre, while Table I in section 2.1.2 

shows 402 Pounds per acre. That amount of seeding would create too much plant competition. Contractor 's Reclamation 

vendor and third party review suggest that the 12 pounds per acre is the best rate. TTFWI request this rate be applied as such. 

2. Section 2.1.5 Substitution. The seed mix in Table I has a large amount of Fourwing Saltbush,. Contractor request that the 

seed mix be per attached mix, reducing the percentage of this species. The Cannon AFB surrounding area is more 

Grassland/Prairie land, and does not have much Saltbush in the area. The attached seed mix is designed toward local vegetation. 

The table also shows a different botanical name than what Saltbush is. Seed mix is matched to the Botanical name, which is a 

Shadscale Saltbush. ( Atriplex Confertifolia) per Table I . 

3. RECOMMENDED DISPOSITION 

4. RESIDENT ENGINEER or designee 
(Signature) 

Max Pastor 

5. DISPOSITION 

D NOT APPROVED (Give Reason) 

.J MINOR CHANGE D MAJOR CHANGE 

DATE PROJECT SUPT. CONCURRENCE 
(Signature) 

James Morning 

DATE 

D CONSIDERED MINOR CHANGE- Approval per Recommended Disposition- Design Documents will not be 
normally revised; field to 

Maintain as-built records 

D CONSIDERED MAJOR CHANGE- Action will be taken as prescribed on DCN -
LEAD DISCIPLINE ENGINEER OR DESIGNEE DATE PROJECT ENGR OR DESIGNEE (Signature) DATE 
(Signature) 

4/3/2004 
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\fiJI] FOSTER WHEELER ENVIRONME~TAL CORPORATION 
TERC CONTRACT NO-· DACW45-fH..D.DDD3 DELIVERY ORDER: 35 PROJECT TITLE AND LOCATION: Work Plan for the Closure of SWAfU 101- SewBge l.agooM. Cannon AFB 

DESIGN CHANGE NOTICE 

S:/5--eJ3 
Ill!; X DRA.WINGNO. 

0 SPI!(NO. -------------- MGri 0 OlHIEJL. AJ-"'TICiPA'IED IUiVJSION DA 11i OF f'OaMALOOCtlMIElOS 

C& 

---------~---------- ~ 
[J EHOINooiUNG ~Pl.ACE>l)Qil CON$I1WCTION ACJJVJl1I!S 1M AR6J\.I)EIIDED 1ER1!1N l'£NOING RECEIPT OF FORMAI.l. Y REVmlD [)()C[III(EN]'(SJ MOOR JrCn.S60 DOl. PI: 8Ki11ATUltli.HOr JtliQV.DUiD. X Rlll..tiASali'Oil. CONS'JlWCTKlN ON rsASJS <lF MOOti'ICAnON m P'RIISCJUBaJ BY THIS DCN. APPUC.\Bl.E~-n;m-.11£~.-r. 
0 -Ofl'IQi. 
[J JIS.8UILTDRAWDIG BYUSIDiiNTEM;;DIE21"1 S'UA' 

M.MION PC!! CIL\!!G& _a_·--· __ lllll_lllriii_"'-___ ... _Mdll _ _. __ -"_~_• __ a _s _______ X FIELDCHAMOUiiQtlliST(t'Pt:oto.)..._ ___ ·----- ----· ... 
0 li.IIQl.BI!IOIIIOOIFJC:AliDNII..O&liiiSIOIIIOR SIU:IACA'JlO:W 

moaans A"''TACHID 0 NO 
0 c::oP.IES Oft aMUJiD.U' ARM OF DIVIWI!'IGCSl 
X P1ELP CUAI'IGIIIUOIEST CF<1 .... 

OltMJIN,\ TOR . 

0 OtSI'Oillnottor~ m;u. 
0 C:HA!oiGIIS IN IU!OULA101t.'\' OR D'JHD.dQliii.II'WF.NTS 
[J oPUA"JlO'loiAL EXPEIUJ;NCf.. 

[J()118 ----- -------··----
D 'YI!S -IF YES. OtllC;Jt AJIIOlJCABLE ~ 

0 011IP (_.,_, ____ --------·--·---·---·-

~~IM1E(5L__ .. -----
DA12 

IHS11U8L'110N~-.......... -JIII.__,__ ___ ,.,,.,.__,_.,fN':IM-,g,t~ 
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\WI] FOSTER WHEELER ENVIRONMENTAL CORPORATION 

TERC CONTRACT NO.: DACW45-94-D-0003 DELNERY ORDER: 35 
.,ROJECT TITLE AND LOCATION: Worl< Plan for the Closure of SWMU 101 - Sewage Lagoons, Cannon AFB 

DESIGN CHANGE NOTICE 
PROJECT 
CLOSURE OF SWMU IOJ- SEW AGE LAGOONS 

RE: X 
0 
0 

DRAWING NO. 

SPEC NO. 

OrnER. 

C-8 

DEPT. 

TI11.E 

PAGE 

( 

LOCATION 

Cover Sections 

DESIGN CHANGE NO. 
I 

DATE 

ANTICIPATED REVISION DATE OF FORMAL DOCUMENTS 

s--/1-0 3 

0 

X 

ENGINEERING "HOLD" PLACED ON CONS1RUCI10N ACI'IVITIES IN AREA DEFINED HEREIN PENDING RECEJPf OF FORMALLY 
REVISED DOCUMENT (S) AND/OR REVISED DCN, PE SIGNATURE NOT REQUIRED. 

RElEASED FOR CONS1RUCI10N ON BASIS OF MODIFICATION (S) PRESCRIBED BY TinS DCN. 
APPLICABLE DOCUMENTS WILL BE REVISED BY: 

0 HOME OFFICE 

0 ~UILTDRA WING BY RESIDENT ENGINEER'S STAFF 

PROPOSED CHANGE 
DESCRIPTION 

Eliminate the berm between the north and south lagoons 

EXHIBITS ATTACHED 0 NO 

COMMENTS 

D COPIES OF MARKED-UP AREA OF DRA WING(S) 

X FIELD CHANGE REQUEST (FCR No. 3 

ORIGINATOR 

0 SITE (Project Engin...-10 assi!lJI Open Engineering hem No.)----

X 01HER ContniCIOr Provided Record Drllwinos 

REASON FOR CHANGE 

X FIELD CHANGEREQUEST(FCRNo.),_3 ___________ _ 

0 REQUIRED MODIFICATIONS TO DESIGN OR SPECIFICATION 

0 DISPOSITION OF NONCONFORMING ITEM 

D CHANGES IN REGULA TORY OR OTIIER REQUIREMENTS 

0 OPERATIONAL EXPERIENCE 

DoTIIER ------------------

0 YES -IF YES. CHECK APPLICABLE BOX(ES) 

0 OTIIER (Deocnbe) _______________ _ 

SCHEDl.R.ED ERECTEDIPLACEMENTDA1E(S), _________ _ 

DATE 

DISTIUBUTION (Cit<.ck as applicable andjiU in name. Indicate with an asterislr (>) persotrrelwho are to perjmn a QA rel'iew.) 

0 Project Manager 0 Health and Safety 0 Chemical ____________ _ 

0 Project Engin...- 0 Construction 0 Regulatory ___________ _ 

0 Architectural 0 Electrical 0 Structural ____________ _ 

0 CAD 0 Environmental 0 Scimce(Specuy), __________ _ 

0 Buildin 0 l&C 0 PQAE'---------------
0 Mechanical 0 Security 0 Project Supt ___________ _ 

0 Process 0 Estimatin 0 Vendor Supt __________ _ 

0 Civil 0 Quality Assurance 0 Site Manaserc._ __ ~----,,---,--..,---
NOTE: Personnel bldicated with an asterisk (*) are to perform a QA review anll blform Originator of any commenu, or approve atul sign, as applkable, by 

(date). 

LEAD DISCIPLINE ENGINEER OR DESIGNEE (Signature) DATE 

QA REVIEWER (if indicated above) 

0 COMMENTS (Attached) 0 NO COMMENTS 

SIGNATURE DATE 

PROJECTENGR OR DESIGNEE(Signature) 
Brad Jones 

PROJECT MANAGER (After acceptance <,>fall reviews) 

SIGNATURE 

DATE 

DATE 

~RECOMMENDED DISPOSITION 



~WI] FOSTER WHEELER ENVIRONMENTAL CORPORATION 

TERC CONTRACT NO.: DACW45-94-D-0003 DELIVERY ORDER: 35 
PROJECT TITLE AND LOCATION: Work Plan for the Closure of SWMU 101- Sewage Lagoons, Cannon AFB 

PROJECT 
CLOSURE OF SWMU 101-SEWAGELAGOONS 

TO 
Brad Jones 

RE: DRAWINGNO. 

X SPECNO. 02115,Part2 

DESIGN CHANGE NOTICE 

DEPT. 

PROJ.NO. 

51550035000IC4000 

US ACE 
LOCATION 

Omaha 

TilLE 

PAGE 

Biota Barrier Layer 

2 aod3 ----------------------------

DESIGN CHANGE NO. 

2 

DATE 

0 01HER. ANTICIPA lED REVISION DATE OF FORMAL DOCUMENTS 

6-1~3 

0 ENGINEERING "HOW" PLACED ON CONSTRUCTION ACTIVITIES IN AREA DEFINED HEREIN PENDING RECEIPT OF FORMALLY 
REVISED DOCUMENT (S) AND/OR REVISED DCN, PE SIGNATURE NOT REQUIRED. 

X RELEASED FOR CONSTRUCTION ON BASIS OF MODIFICATION (S) PRESCRIBED BY TinS DCN. 
APPLICABLE I>OCllMEI'ITS WilL Be REVISED BY: 

0 HOME OFFICE 0 srrn (Project Eng;.-- to assign Open Engjne<ring Item No.) ___ _ 

0 AS-BUD..TDRAWINGBYRESIDENTENGINEER'SSTAFF X OTIIER Changed specification will be reflected in record 
drawinss and completion reoort 

PROPOSED CHANGE 
DESCRIPllON REASON FOR CHANGE 

Place Biota Barrier materials in 2 separate lifts due to difference in Materials. FIELD CHANGE REQUEST FCR 6 -------------
Place SWMU 97 (LF-25) material in a 7 to 9 incb top lift and imported 3 to 6- X REQUIRFD MODIFICATIONS 10 DESIGN OR SPECIFICATION 

incb crushed oonaete in a 7 to 9 incb bottom lift, for a total lift thickness of I 5 to 0 DISPOSITION OF NONCONFORMING ITEM 
18 
Inches. Eacb lift shall meet compaction requirements (Part 3.3) and material 0 CHANGES IN REGULA TORY OR oTIIER REQUIREMENTS 

Properties listed in Part 2. 0 OPERATIONAL EXPERIENCE 

Off-site material will he screened to only indude 3 inch to 6- inch material. O OTIIER ---------------------------------
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D Process 0 Estimalin 0 VendOI" Supt~-----------
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PROJECT TITLE AND LOCA nON: Work Plan for the Closure of SWMU 101-Sewage Lagoons. Cannon AFB 

DESIGN CHANGE NOTICE 

PROJECT PROJ.NO. 
5IS5.0035.000J 

DESIGN CHANGE NO. 
3 

TO DEPT. 
US ACE 

I.OCATION 
Omaha 

DATE 
9/IS/03 

RE: 0 DRAWJNGNO. 

X SPBCNO. 
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~ \--, fer~ .,;k..-M-~~ 
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\WI] FOSTER WHEELER ENVIRONMENTAL CORPORATION 

TERC CONTRACT NO.: DACW45-94-D-0003 DELIVERY ORDER: 35 
PROJECT TITLE AND LOCA nON: Worl< Plan For the Closure of SWMU 101 - Sewage Lsgoons, Cannon AFB 

REQUEST FOR INFORMATION 
(RFI) 

Sheet_l_of_l_ 
RFINo. 002 Issue Date 6/4/2003 Closure Date. ______ _ 

Worlc Area: Biota :Parrier 

Applicable Plans. Drawings, Specifications:__,l;;S~p:=ec::.ifi~c:::a=ti~on~02~l~l-=<-5 __________ _ 

Infonnation Requested: In Part 2 of Specification 0211 S. Biota Barrier layer requirements are 
specified for the crushed concrete pile at LF-25 and from off-site souroes. Keel material is currently 
being evaluated for use as biota banier and is not discussed in the specification. Would it have to 
meet the requirements of the crushed concrete ... or the specification for the off-site source (3-inch to 
6 inch)? 

Project Quality Control Manager Signature: ____ _.._ ___ __,;Date:------

USACEQAR~~=------------------------------------------

USACE QA Signature:. ________________ Datc::.~----
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AFB Project Manager 
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TERC CONTRACT NO.: DACW45-94-D-0003 DEL.IVERY ORDER: 35 

PROJECT TITLE AND LOCATION: Wodc Plan For the C/oJrNr$ of SWMU 101- Sewagr~ Lagoons, CBnnon AFB 

REQUEST FOR INFORMATION 
(RFJ)· 

RFi.No. 003 

Sheef_Lof _1_ 

Issue })ate 6/1612003 Closure Date. _____ ~ 

Work Area: Bima Barrier Material 

ApPlicable Plans, Drawings, Specifications~~s~peg~·fi~cati~· on:t.l..¥o026C01!t.ol.l£.5 ----------

. . 

Information Requestc¢ In Part 2 of Specification 02115. Biota Bmrier mamr181 requirements 

are mecffied for the crushed conqetepilciat SWMU 97 CIF-25l and from off .cite I<Jl!roeS:- 1he 

prmzosed off-site source <co.ncme stockpile) contmns small gpantities ofbtiek. cindeiblock metal 

debris and asphalt em discrete arcas). 

Would the inclusion ofcrmk4brick and cindc:;tb1og be ~table as biota baniermAtpial'l The 

material would be selectivelY crush¢ to exclude any mcra1 or mmJtalt dcbrl.s and screened to onlY 

include particles ranging from 3 inch to 6 inch. A magnet would be used to elimirtate 1he metallic 

debtis. Pos!q WbeelerBnvimmncnta1 would have a Field FngipmtOC person at the pitfstockplle 

during crushing operations. · 

Project Quality Control Manager Signature.; Ud:t_ H,1~ Date: 6/16103 

USACE QA Si~:...::~~-IP~~~· :;::r=:y=::p.k~~------_.~Dam: "-Jf:'b~. 
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DELIVERY ORDER: 35 -- PROJECT TITLE AND LOCA TJON: Work Plan for the Closure o[SWMU 101 - Sf!WOge Lagoons, Cannon AFB 

REQUEST FOR INFORMATION 

RFINo. y 
(RFI) 

Isoue !lore <tj;o(o? Closure Date -------
Sheet j_ of{_ 

WorkArea: _ _..z..«··_._r_,o'-'s=-'::..>:o=JJ=-.,,_/~//;~·~'-'~~.::::~'-.l-f~,q-=-f;-=---.::,.o=-v-_,ba=-&L!1-y..w:..e=:.-Jc.__ _________ _ 
A"icable Plans, Dra'i.gs, Specifications: ~?Saze;.,rl- e (12c± 

():l/lfO 3/~-

~~~~~~~~~~~~? 

USACEQAResponse: (/~~~ ~ 
Yttt i&r/JEd~ tW~#i/ 
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Distnbution: 

AFB Project Manager 
DOM 
Task Manager/Engineer 
QCM 

CQC Systems Manager 
Site Supcrintcndmt 
USACEQA 
SubcontraciOr. -----
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February 2003 
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Site Photographs 



Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Photo 1. Area A-Placed Concrete Rubble in the South Lagoon 

Photo 2. General Site Work-Tumbleweeds and Brush Removed 

G:ITERC\Cannon\CCR'Finai\APXC_Photos.doc C-1 March 2005 



Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Photo 3. Area B-Removal of Pipe from the North Lagoon 

Photo 4. Area B-Removal of Concrete Slope from East Berm 

G:\TERC\Cannon\CCR\Finai\APXC_Photos.doc C-2 March 2005 



Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Photo 5. General Site Work-Demolition and Sludge Removal 

Photo 6. Area B-Northeast Corner Sludge and Contaminated Soil Excavation 

G:\TERC\Cannon\CCR\Finai\APXC_Photos.doc C-3 March 2005 



Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Photo 7. Area A-Contaminated Material Lift Compaction 

Photo 8. Area 8-Graded Lagoon, Post-Excavation 

G:\TERC\Cannon\CCR\Finai'APXC_Photos.doc C-4 March 2005 



G:\TERC\Cannon\CCR\Finai\APXC_Photos.doc 

Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Photo 9. Area 8-Additional Sludge Removal from Trench 

Photo 10. General Site Work-Lift Construction 

C-5 March 2005 



Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Photo 11. Geotechnical Testing of the Soil Barrier Layer with a "Density Shot" 

Photo 12. Geotechnical Testing of the Soil Barrier Layer Sand Cone 

G:\TERC\Cannon\CCR\Finai\APXC_Photos.doc C-6 March 2005 



Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Photo 13. Placement of the Biota Barrier Layer 

Photo 14. Profile of the Soil Barrier Layer, Biota Barrier Layer, and Erosion-Vegetation Layer 

G:\TERC\Cannon\CCR\Finai'IAPXC_Photos.doc C-7 March 2005 



Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Photo 15. Area A-Biota Barrier Layer Construction, Southwest Corner 

Photo 16. Erosion-Vegetation Layer Construction 

G:\TERC\Cannon\CCR\Finai\APXC_Photos.doc C-8 March 2005 
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Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Photo 17. Crimp-Mulch Soil Stabilization 

Photo 18. Northern Slope, Seeded and Crimp-Mulched 

C-9 March 2005 



Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Photo 19. Area A-Irrigation, Southwest Corner 

Photo 20. Area 8-Post Mowing 

G:\TERC\Cannon\CCR\Finai\APXC_Photos.doc C-10 March 2005 
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Cannon Air Force Base 
Construction Completion Report for SWMU 101 

Photo 21. Area A-Post Mowing 

C-11 March 2005 



Appendix D 

Site Inspections 



cannon AFB Resident Office 

PREPARATORY INSPECTION WORKSHEET 

A. ACTIVITIES INCLUDED UNDER Excav & Hndlng of Contam Mat. -

B. QUALITY CONTROL REQUIREMENTS -

C. QAIQC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 

D. LABOR RATES -

LABOR 
CLASSIFICATIONS 

BASIC 
RATE 

FRINGE 
BENEFITS 

lEVIEW CONTRACT DRAWINGS AND SPECIFICATIONS-

PLUS 
% 

DRAWING I SPEC. NO COMMENTS I CONFLICTS 

1. Review of 02111,Approved Plan, Digging Permit, Survey scheduled/completed, 

TOTAL 
WAGEIHR 

DISCUSSED 

L_No/NA 

MWs Prqtected, tanks relocated. 

2. (2LL.. 
__ _ 

3. ________________________________________________________ ------

4. ________________________________________________________ -----

5. ________________________________________________________ -----

F. REPETITIVE DEFICIENCIES FOUND ON PREVIOUS PROJECTS -
DISCUSSED 

YesiNo/NA 

1. ________________________________________________________ --- ---··· 

2. ________________________________________________________ -----

3. ________________________________________________________ ------

4. ________________________________________________________ ------

Page 1 c:A2 
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Cannon AFB Resident Office 

PREPARATORY INSPECTION WORKSHEET 

G. INSPECTION CHECKS - IN COMPLIANCE 

YesiNoiNA 

1. ________________________________________________________ -- ----

2. ________________________________________________________ -- ----

3. ________________________________________________________ ------

4. ________________________________________________________ ------

· H. JOB SITE SAFETY - IN COMPLIANCE 

YesiNoiNA 

1. Proper PPE being worn, Safety briefing completed, Dust control 
__ ...---_·· _ 

2. _________________________________________________________ ---

3. _____________________________________________________ __ 

4. 

----

5. _______________________________________________________ :-_ -__ -_ 

I. QUALITY ASSURANCE EVALUATION NOTES-
DISCUSSED 

YesiNoiNA 

1. ______________________________________________________ __ 

~ 

----

3. ------------------------------------------------------- - -- -

4. ________________________________________________________ =-- -_ -_ 

Page2of2 



Cannon AFB Resident Office 

INITIAL INSPECTION WORKSHEET 

A. ACTIVITIES INCLUDED UNDER Excav & Hndlng of Contam Mat. -

B. QUALITY CONTROL REQUIREMENTS-

C. QA/QC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 

D. LABOR RATES-

LABOR 
CLASSIFICATIONS 

'NSPECTION CHECKS -

BASIC 
RATE 

FRINGE 
BENEFITS 

PLUS 
% 

1. 02111 3.3 Sludge drying, - verfy moisture and compaction features- 6 J <::...--

TOTAL 
WAGEIHR 

IN COMPLIANCE 

YesiNoiNA 

02111 3.2 Subgrade prep- Verify conditon of materials, moisture, Compaction- 1 inch deflection. 

2. __________________________________________________________ ------

3. _______________________________________________________________ _ 

4'---------------------------------------------------------- ------
5. __________________________________________________________ ------

F. JOB SITE SAFETY- IN COMPLIANCE 

YesiNoiNA 

1. __________________________________________________________ ------

2. ____________________________________________________________ ----

3. ______________________________________________________________ __ 

4. __________________________________________________________ ------

G. QA Evaluation Notes - DISCUSSED 

YesiNoiNA 

1. ____________________________________________________________ ----

2. ____________________________________________________________ ----

3. __________________________________________________________ ------

4. ____________________________________________________________ ----

Page 1 of1 



-1"' .._J (\ (,AV 
UA\,ft"t<)-~:-___ ::>fr <.... 

Cannon AFB \ ' 

THREE-PHASE INSPECTION SCHEDULE 

-DEMOLITION AND REMOVAL-

PREPARATORY INSPECTION CONDUCTED __ _ 

INITIAL INSPECTION CONDUCTED 

- Excav & Hndlng of Contam Mat. -

PREPARATORY INSPECTION CONDUCTED __ _ 

INITIAL INSPECTION CONDUCTED 

Page 1 af1 
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DACW45-94-D-0003 0035 
cannon AFB Resident Office 

PREPARATORY INSPECTION WORKSHEET 

A. ACTIVITIES INCLUDED UNDER DEMOLITION AND REMOVAL -

B. QUALITY CONTROL REQUIREMENTS -

C. QA/QC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 
AaJI'Ve' 

D. LABOR RATES -

LABOR 
CLASSIFICATIONS 

BASIC 
RATE 

FRINGE 
BENEFITS 

.• REVIEW CONTRACT DRAWINGS AND SPECIFICATIONS-

PLUS 
% 

DRAWING I SPEC. NO COMMENTS I CONFLICTS 

TOTAL 
WAGEIHR 

DISCUSSED 

-~_!k,INA 
1. Review items to be demo,Section 1.2 Work Plan approved 1.3 7 2. ________________________________________________________ ----
3. _________________________________________________________ ----
4. ________________________________________________________ ----
5. _________________________________________________ ----

F. REPETITIVE DEFICIENCIES FOUND ON PREVIOUS PROJECTS -
DISCUSSED 

~ 

YesiNoiNA 1. ______________________________________________________ -- ,-
2. _________________________________________________________ ---
3. ________________________________________________________ -----

4. _____________ ~---------------------------------------------

G. INSPECTION CHECKS -
IN COMPLIANCE 

Yes/No/~ 1. _________________________________________________________ ----

2. ______ ~----------------------------------------------- ----

Page 1 of2 
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DACW45-94-D-0003 0035 
Cannon AFB Resident Office 

PREPARATORY INSPECTION WORKSHEET 

G. INSPECTION CHECKS - Cont. 
3. ________________________________________________________ ----
4. __________________________________________________________ __ 

H. JOB SITE SAFETY -
IN~-~ ANCE 

esl NA 
1. PPE, Hot work Permit, Dust controls, /flit/{ <f ;11 A.,...- 7 __ :;....-- __ 
2. ______________________________________________________ -- ----

3. ------------------------------------------:------------- -- -- --
4. ------------------------------------------------------ -- -- --
5. ------------------------------------------------------ -- -- --

I. QUALITY ASSURANCE EVALUATION NOTES -

I J 

DISCUSSED 
YesiNoiNA 

1·------------------------------------------------------------~ 
2. ------------------------------------------------------ -- -- --
3. ----------------------------------------------------- -- -- --
4. ----------------------------------------------------- -- -- --

Page2of2 
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Cannon AFB Resident Office 

INITIAL INSPECTION WORKSHEET 

A. ACTIVITIES INCLUDED UNDER DEMOLITION AND REMOVAL -

B. QUALITY CONTROL REQUIREMENTS -

C. QA/QC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 

D. LABOR RATES -

LABOR 
CLASSIFICATIONS 

00::. INSPECTION CHECKS -

1. Concrete Rubble sized less than 36 inches. 
mW /Tanks protected, maintained flagging. 

2
_ Confirm depth of random fill. () {t?-

BASIC 
RATE 

FRINGE 
BENEFITS 

PLUS 
% 

TOTAL 
WAGEIHR 

IN COMPLIANCE 
YesiNoiNA 

/ __ __ 

---3. __________________________________________________ ------
4. _________________________________________________________ ---- ~ 
5. _________________________________________________________ ------

F. JOB SITE SAFETY-

~: Visual Dust montiring, Dust control measures in place. PPE 
0 

JC 
IN COMPLIANCE 

YesiNoiNA 

~---
---3. _________________________________________ ------

4. ______________________________________________________ -- -- --
5. _________________________________________________________ ------

G. QA Evaluation Notes -
DISCUSSED 
YesiNoiNA 

1. Spot check debris w/ measuring device. y __ _ 
2. Lt. 0 {(_ 
3. tf_de t'Rtrrl - o K v--- -4. _________________________________________________________ -----
5. __________________________________________________________ -_--_- --= 

Page 1 of2 



DACW45-94-D-0003 0035 
cannon AFB Resident Office 

INITIAL INSPECTION WORKSHEET 

G. QA Evaluation Notes - Cont. 

Page2of2 
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Cannon AFB Resident Office 

PREPARATORY INSPECTION WORKSHEET 

A. ACTIVITIES INCLUDED UNDER Soil Barrier Layer Constructio -

B. QUALITY CONTROL REQUIREMENTS -

C. QAIQC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 

D. LABOR RATES -

LABOR 
CLASSIFICATIONS 

BASIC 
RATE 

FRINGE 
BENEFITS 

:. REVIEW CONTRACT DRAWINGS AND SPECIFICATIONS -

PLUS 
% 

DRt\WING I SPEC. NO 
Q.e v1ek/ o2~ 7 7 

COMMENTS I CONFLICTS 

,Jd~tJ !AJ>er 
-oK 

TOTAL 
WAGEIHR 

USSED 
NoiNA 

1. Pre Constuction survey- Approved _ _ _ 
2. _____________________________ ---
3. ______________________________ ----
4. _______________________________ ---
5. _________________________________ -----

F. REPETITIVE DEFICIENCIES FOUND ON PREVIOUS PROJECTS -
DISCUSSED 
Yes/No/ NA 

1. ________________________________ --
2. ________________________________ ---
3. _______________________________ ----
4. ___________________________________ ---

G. INSPECTION CHECKS -

1. Grade staking Controls 

Page1of2 

IN~PLIANCE 

~NoiNA 
eM----



DACW.c&-94-0-0003 0035 

Cannon AFB Resident Office 

PREPARATORY INSPECTION WORKSHEET 

G. INSPECTION CHECKS - Cont. 

2. ~JviU ~~~!sr rr:J tf;!C ~,&J 
3. CheerJ{d_ IJ1Af:f!i12fi:= tJ;f Te>L /21. ifS- :1 ~ 
4. ck?cl::e4' 51441: kJ ..;- J-&-.r-1-te:>.-v; ~olL-

__ _ 

5. ___________________________ ---

H. JOB SITE SAFETY - IN~~CE 

1.~~~~~-~~-~~~~~~~~~~4~~~~Jf~~~~~~=~-~~
~~~=-=~~e _. ~~-

2. 
CEilT- CA-e. yes __ 

3. ________________________________ __ 

4.-------------------
----------------

I. QUALITY ASSURANCE EVALUATION NOTES -
DISCUSSED 

YesiNoiNA 

1. ____________________________________________ __ 

2. _________________________________________ ---

3. ________________________________________ ----

4. _______________________________________________ __ 

{;A. 

Jl~fl;i 5~1:;- jW.; t,.<.A-/2 AI• A-' {J u !-"' loU t"At'l .v..) 0 -f I:._ {_,___ .R..ct{Jt? _ 

t)3;:,3 
_J~G?S {noR.A.)\f-1~ _J{h_, 

~~r'f 
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SWMU 101 -Sewage Lagoons 
DACW45-94-D-0003 0035 

Cannon AFB Resident Office 

INITIAL INSPECTION WORKSHEET 

A. ACTIVITIES INCLUDED UNDER Soil Barrier Layer Constructio -

B. QUALITY CONTROL REQUIREMENTS -

C. QA/QC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 

D. LABOR RATES -

LABOR 
CLASSIFICATIONS 

:. INSPECTION CHECKS -

BASIC 
RATE 

FRINGE 
BENEFITS 

1. Additonal Borrow sources approved .1\/ Pfl/,;g- '?~.~ b IVl• /.I.e-~ 
Confirm and perform inspection and test frequency per testing plan 
Confirm maximum lift thickn~s _1 tf? I< 'f., 
Confirm Compaction r' Et'd ().P,v 5> I '/ 

PLUS 
% 

TOTAL 
WAGE/HR 

03Jun 2003 

IN COMPLIANCE 
Yes/No/NA ---ot: 

6\( 
o/C 2. ______________________________________________________________ ------

3. ____ ~-------------------------------------------------------- ------4. ______________________________________________________________ ------
5. ______________________________________________________________ ------

F. JOB SITE SAFETY -

1. PPE on crews 
Operation Equipment Safely 
Speed limits 

IN COMPLIANCE 
Yes/No/ NA 

{)/( ---
bt 
tJt 2. ______________________________________________________________ ------

3. ______________________________________________________________ ------
4. ______________________________________________________________ ------
5. ______________________________________________________________ ------

G. QA Evaluation Notes -
DISCUSSED 

(.!SPNo/NA 

1.~~~~~~~~~~~~--~~~~~L_~~~~~~~~~~---- ------
2. ____ ~~~~--~~~~~~~~--~~~~~~~----~---------- ------

Page 1 of2 



.. SWMU 101 - Sewage Lagoons 

DACW45-94-D-0003 0035 

Cannon AFB Resident Office 

INITIAL INSPECTION WORKSHEET 

G. QA Evaluation Notes - Cont. 

03Jun 2003 

3. ________________________________________________________________ ------

4" -~-~--f9-:--\-\,.....t;t:\-u .... ""'>-------------------- - - -
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SWMU 101 -Sewage Lagoons 

DACW45-94-D-0003 0035 . . 

Cannon AFB Resident Oftice 

PREPARATORY INSPECTION WORKSHEET 

A. ACTIVITIES INCLUDED UNDER Biota Barrier Layer -

B. QUALITY CONTROL REQUIREMENTS -

C. QA/QC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 

D. LABOR RATES -

LABOR 
CLASSIFICATIONS 

BASIC 
RATE 

FRINGE 
BENEFITS 

'"'€. REVIEW CONTRACT DRAWINGS AND SPECIFICATIONS -

PLUS 
% 

DRAWING I SPEC. NO COMMENTS I CONFLICTS 

1. 02115- Part 1-
1.2 Submittals- Excavation and Handling Plan 
1.3 T opgraphic Survey- Prior to Placement 
1.3 Topographic Survey- Post Placement 

TOTAL 
WAGEIHR 

30Jun2003 

DISCUSSED 

2----------------------------- ----
3. _______________________________ -----

4. _______________________________ -----

5._-________________________________________ ---

F. REPETITIVE DEFICIENCIES FOUND ON PREVIOUS PROJECTS -
DISCUSSED 

YesiNoiNA 
1. _____________________________ ~ ------
2. _______________________________ ------

.3. _____________________________________ ------

4. _______________________________ -----

Page 1 of2 



·r SWMU 101 -Sewage Lagoons 
DACW45-94-D-0003 0035 

Cannon AFB Resident Office 

PREPARATORY INSPECTION WORKSHEET 

G. INSPECTION CHECKS -
IN COMPLIANCE 

~ 1. 02115 Part 2- Materials- Visual inspection of material size, reasonably free of organic ,soft, and 
friable materials and of objectional materials determined by CO 

2. Placement- 21ifts per FCR 6 total of 15-18 inches, off site materials first lift ___ __ 
3. Compaction- 10 ton roller -2 passes _ __ __ 
4. ___________________________________________________ -----
5. ____________________________________________________ ------
6. __________________________________________________________ ----
7. _________________________________________________________ ------

H. JOB SITE SAFETY -
IN COMPLIANCE 

Yes/NoiNA 
1. PPE, equipment safety and traffic controls, dust controls _ __ __ 
2. __________________________________________________________ ------
3. __________________________________________________________ -----
4. ____________________________________________________ ------
5. _________________________________________________________ ------

I. QUALITY ASSURANCE EVALUATION NOTES-

1. Visual checks of material size. 

DISCUSSED 
Yes/NoiNA 

-----
2. Placed Material complies with section of 02115 Part 2 _ __ __ 
3. ________________________________________________________ ----
4. _________________________________________________________ -----
5. _______________________________________________________ ------
6. ________________________________________________________ ------

(§ J'l; {Jre :ZV'ffed/tJ-v u-T -/'he D-#" ~/~ lf.,clvv!
WAS ~t7Advcf~ Cj5o/~s w,-fj, 1/5/ft:::r ~ 
CO/l-7tde,-~c:R C!)rl 4-F CtJ,.,.pllA/VCe clv~ .f-o ob.J~c.--1;611/ll 

/J1trf-en;q/5 hv~c:l t.tV ~/j?/4-s, 

J . J)#n;": c.!~ 3 

FwfJ£-,-\..!r.!_f;:.~~--.PHff:.. 6,bo/c3 1 

P-.?nf? 



SWMU 101 ·Sewage Lagoons 
DACW~0035 

Cannon AFB Resident Office 

INITIAL INSPECTION WORKSHEET 

A. ACTIVITIES INCLUDED UNDER Biota Barrier Layer-

B. QUALITY CONTROL REQUIREMENTS-

C. QA/QC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 

D. LABOR RATES -

LABOR 
CLASSIFICATIONS 

-. INSPECTION CHECKS -

1. Verify Maximum Particle Size . 1 
Confirm Uft thickness - ~~., l.. 
Confirm compaction- {2 passes) 

BASIC 
RATE 

FRINGE 
BENEFITS 

PLUS 
% 

TOTAL 
WAGEIHR 

23Sep2003 

IN COMPLIANCE 
Yes/NoiNA 

2. ________________________________________________________ ------

3·------------------------~------------------------------------4. ________________________________________________________ -- ----
5. __________________________________________________________ -- ~ 

F. JOB SITE SAFETY -
IN COMPLIANCE 

Yes/NoiNA 

1·--------------~----------------------------------------------2. ________________________________________________________ ------

3·--------------------------------------------------------------4. ________________________________________________________ ------

G. QA Evaluation Notes -
DISCUSSED 
Yes/NoiNA 

----------------------------------------------------~--------

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



SWMU 101 -Sewage Lagoons 

DACW45-94-D-G003 0035 

cannon AFB Resident Oflice 

PREPARATORY INSPECTION WORKSHEET 

23Sep2003 

A. ACTIVITIES INCLUDED UNDER Erosion and Vegetation layer-

B. QUALITY CONTROL REQUIREMENTS-

C. QAIQC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 

D. LABOR RATES-

\ 

LABOR 
CLASSIFICATIONS 

BASIC 
RATE 

FRINGE 
BENEFITS 

PLUS 
% 

TOTAL 
WAGEIHR 

1:. REVIEW CONTRACT DRAWINGS AND SPECIFICATIONS-

DRAWING I SPEC. NO 

1. Review of Spec's 
Confirm submittals have been approved 
Pre placement survey approved 
Basic staking 

COMMENTS I CONFLICTS 

DISCUSSED 
Yes/NoiNA 

~-
/ 

/ 
2. ________________________________________________________ ---

3. _______________________________________________________ ------

4. __________________________________________________________ -. 

5. _________ ~----------------------~--------------------------

F. REPETITIVE DEFICIENCIES FOUND ON PREVIOUS PROJECTS -
DISCUSSED 
Yes/NoiNA 

1. ___________________________________________________________ ~ 

2. ________________________________________________________ --

3. ________________________________________________________ ---

4. ________________________________________________________ ---
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SWMU 101 -Sewage Lagoons 
DACW45-94-D-0003 0035 

Cannon AFB Resident Office 

PREPARATORY INSPECTION WORKSHEET 

G. INSPECTION CHECKS -

23Sep2003 

IN COMPLIANCE 
Yes/NoiNA 1. _________________________ -- --2. _________________________ ---3. __________________________ _ 

4. -------------------------------

H. JOB SITE SAFETY-

~PL.IANCE 
1. _ __._C_..c...,.e=u~s:;.__:_~...:....:.....-=-----~-'-7£ _______________ - ...-_Noi_NA 2. _________________________ ---3. _________________________ ---4. _________________________ ---

I. QUALITY ASSURANCE EVALUATION NOTES -

~: ~ 6~,,_;.- c:z&~M frt we 
·DISCUSSED 

~NoiNA 
_;:;;?'-- .. 

3. _________________________ ---\. -------------------------------
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SWMU 101-Sewage Lagoons 
DACW45-94-D-0003 0035 

Cannon AFB Resident Office 

INITIAL CONTROL WORKSHEET 

A. ACTIVITIES INCLUDED UNDER Erosion and Vegetation layer-

B. QUALITY CONTROL REQUIREMENTS-

C. QAIQC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 

D. LABOR RATES-

LABOR 
CLASSIFICATIONS 

;E. CONTROL CHECKS -

BASIC 
RATE 

FRINGE 
BENEFITS 

PLUS 
% 

TOTAL 
WAGEJHR 

08Jan2004 

IN~PUANCE 
CfJJrl Not NA 

1. Confirm Addtional Borrow Sources have been approved. QJ;; _ _ 
Confirm Lift thickness and compaction & 
Confirm testing frequerq . t:YG 

~: =::f::::tz;:=J~:ii.~-~:::Jr:~ze::~=C"$~-~~~=~=·=~=· ~'='~1_-::7q=::z#================= = ~- -_ 4. ___________________________________________________________ --
5. _________________________________________________________ ----

F. JOB SITE SAFETY-
IN COMPLIANCE 

1
·---------------------------------------------------------- ~NoiNA 2. _________________________________________________________ ----

3. __________________________________________________________ ---
4. ___________________________________________________________ ----

G. QA Evaluation Notes -
DISCUSSED 
Yes/No/~ 

1. ___________________________________________________________ --
2. ____________________________________________________________ ----
3. ________________________________________________________ ----

4. _________________________ ~-----------------------------------

1-'6-ti~ 



- -
DACW45-94-D-0003 0035 

cannon AFB Resident ()fflce 

PREPARATORY CONTROL WORKSHEET 

A. ACTIVITIES INCLUDED UNDER Seeding -

B. QUALITY CONTROL REQUIREMENTS -

C. QA/QC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 

D. LABOR RATES -

LABOR 
CLASSIFICATIONS 

BASIC 
RATE 

FRINGE 
BENEFITS 

REVIEW CONTRACT DRAWINGS AND SPECIFICATIONS-

PLUS 
% 

DRAWING I SPEC. NO COMMENTS I CONFLICTS 

1. .,_Check Mulch Certificates- Composition and Source 
· Seed Mix-Classification 
Feftilizer Chemical analysis and composition 

TOTAL 
WAGEIHR 

DISCUSSED 

d~No/NA 
":fpr '"'"Y 2tl?( 
'5"' p,- /IV~ 2 dOtf 

~: =============s:e~ff:ft~:="·~~;:=-==~=~~b::e==:,~2a~M~G===ilp:_~==l t_z =:2ZtM~'j::===== = = = 4·----------------~~-~v.~~=M==t-~-~~~a~~~t4L~L--~J~·A~~=-~i~~~-~~~~------------- ____ __ 5. 1 
--------------~------------------------------------------ -- -- --

F. REPETITIVE DEFICIENCIES FOUND ON PREVIOUS PROJECTS -
DISCUSSED 
YesiNoiNA 1. ____________________________________________________________ ----

2. ____________________________________________________________ ----
3. ____________________________________________________________ ----
4. ____________________________________________________________ ----

Page 1 of2 



DACW45-94-D-0003 0035 

cannon AFB Resident Office 

PREPARATORY CONTROL WORKSHEET 

G. CONTROL CHECKS -
IN~NCE 

v s NA 

1. c fled:- Toh:J { 73.tV14j"e.· -On __ _ 
2. _______________________________________________ --

3. _________________________________________________ ---
4. _______________________________________________________ --

H. JOB SITE SAFETY -
IN COMPUANCE 

~NA 
1. Crews Briefed, Equipment checked for leaks. _./2 __ 
2. _________________________________________________ --

3. ___________________________________________________ --
4. __________________________________________________ --

5. _______________________________________________________ --

I. QUALITY ASSURANCE EVALUATION NOTES -
DISCUSSED 
YesiNoiNA 

1. -
2. 

- -

3. 
- - -

4. 
- - -
- - -

Page2of2 
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SWMU 101 -Sewage Lagoons 
DACW45-94-D-0003 0035 

Cannon AFB Resident Office 

INITIAL CONTROL WORKSHEET 

09Jan 2004 

A. ACTIVITIES INCLUDED UNDER Seeding - C 1 l V'\1\ {J {fl!l v f?-· ( 0/U jj 
B. QUALITY CONTROL REQUIREMENTS -

C. QA/QC PUNCH LIST ITEMS-

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT 

D. LABOR RATES -

LABOR 
CLASSIFICATIONS 

- ~-CONTROL CHECKS -

1. Check crimp mulch installation. 
Check tonage ratio 2 tons per acre. 
Mulch certificates submitted. 

BASIC 
RATE 

FRINGE 
BENEFITS 

PLUS 
% 

TOTAL 
WAGE/HR 

IN PLIANCE 
No/NA 

--

'1-· 2. ______________________________________________ ~------------------
3. _______________________________________________________________ ---

4. __________ ~--------------------------------------------------------5. _______________________________________________________________ ------

F. JOB SITE SAFETY -
. . I~LIANCE 

1_ ~--1~'~~~~=--Jk~/p·~, t~IJ-=-0_1C-_· ----------- _ ._ o_INA 
2 1-£ M r 
·--------------~------------~---------------------------------------

3. ______________________ ~----------~---------------------------------
4. __________________ ~----------~-------------------------------------

G. QA Evaluation Notes-
DISCUSSED 
Yes/ No/ NA 1. _______________________________________________________________ ------

2. _______________________________________________________________ ------

'·---------------------------------------------------------------------
----~--------------------------------------------------------- -- -- --

1-- 9- C-7,:/ 
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'JY!} FOSTER WHEELER ENVIRONMENTAL CORPORATION 
TERC CONTRACT NO.: DACW45-94-D-0003 DELIVERY ORDER: 35 
PROJECT TITLE AND LOCATION: Work Plan for the Closure ofSWMU 101 -Sewage lAgoons, Cannon AFB 

FOLLOW-UP INSPECTION CHECKLIST FORM 

DATFJSJJJFT' t1 I 2. B lo 3 IREroRTin 7-
PROJECT NAMIOINIIUR-

£_v-v,.,t,..- /d/ S'e#VA4,:E ./ ...._. __ ~ c 
ITEM/ACTIVITY INSPECIEI> ..., ... 
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~~ 
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A/,~ 

REINSPECTION::? YES NO 
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PROJECT NAME/NUMBER 

{.tJ(•u) 0 f'J 5 <1.-u .IY1 (/ /vI ~&vAt t::_ 
JTEMI'"-JJYJJ ~ INSPS::IED ... 0 

ER CJ'S/o/'V" VFh l~er- - Ta.P s~~ ( 
DRAWING REFERENCE REV. /DRAWING REFERENCE REV. 

/':)214 ~ 

INSPECTION A TI1UBUTE SPEOFICATION ACCEPTANCE INSPECTION ACCEYf/ 
REFERENCE CR.JJERlA RESULT REJECT 

~y'JitJ? 1'11 ) ldv'i!q i~rrr~J I. ~ I 4 niL- /1--
CheuL ~r()St c.J ~~. Lls "?. ~-~ I '"") I ,. ... /JL ~ 
C/J ' "'~-1/u ,._.- ?. 2 .... I ~~~ o!C- /9-

I 

REQUESTS FOR INFORMATION ISSUEDISUBJECT REFERENCE NO. 

;VtA 

FCRs ISSUEDISUWECT REFERENCE NO. 

A/ft 

,/Vt';t/0 
REFERENCE NO. 

REINSPECTION REQUIRED YES NO 

COMMENTS /2e dlPVen/ p<t-u_ 6 r de 5-f-~_..,.. "T --;;;;>' 

'~-->' I 

. "'" lv' 1- ........ 1/ ~ //t6/L.,IIJI ,U<..,- 7/(j}~ /-~ 'C// 
d<I'At.ho. I CJ SIGNATIJRE 0 TilLE -

ATT3-6 February 2003 



Appendix E 

NPDES Permit 



THIS FORM REPLACES PREVIOUS FORM 351Q-6 (8-98) Form Apploled. OMB No. 2040-0188 See Reverse for lnslructions 

&EPA 
United Slates Envinnnerlllal Prolediol• Agerw;y 

NPDES WashiJIQIDI .. DC 20460 
FORJI Notice allnlenl (NOI) far Slorlll Waller Discbages Ass&! c I IE II wilh 

CONS1RUCTION ACIMJY Under a NPDES Geraal Permil 

Submission ullhls Nolic:e ullnlenl c:onslilules notice that lie party identified in Seclion I ullhis form intends to be aulhorizlld by a NPDES permit issued 
for slorm waler disclages 8IIII'IOdaled wlh c:on&lniCiion adivily in lie Slalellndan Counlry Land idenlilied in Seclion I of tis form. &Dnission of tis Notice 
of Intent also conslilules notice that the party ldenliled in Seclion I of tis torm meets the eligibilily requkemenls in Part LB. of lhe geraal permit (incbing 
those i1llaled to proledion of endang111ed species cielem*led ltinJI9i the proc:ecUes in Addendum A of the general permit). understands that continued 
aulholizalioo to clscharge is contingent on maintainkJg parmi~ ani that irnplementaticn ollie Slonn Waler fblulion Prevention PIM required under 
Part JV of lha general perrnl wil begin allie tme the pemilaee COiiillleiiCIIS work on lie COIIStruclion project ideidilied in Secian R lbeloll. IN ORDER TO 
OBTAIN AUTltORIZVION, AI..L INFORM.Ql()N REQUESTED MUST BE INCUJDED ON THIS FORM. SEE INSTRUCTIONS ON BACK OF FORM.. 

L OWnerJOperalor (Applcanl) lnfa11nallon 

Name: tGOMMANDER 12 "'lt':CH 1FiLGH'IiER iWING I I Phone: t5057t842~271 
Address: 11 0 0 ,s ,nL ,LNG:R.AM .BLVD S,TE .1.0.0, I I I I Slalusof ~ 

OwneriOpelalor: 

City: tGANNON .ALR ,FjORCE BASE I Stale: lNM Zip Code: ,a a1 a3::152:L4t 
I. PrafecVSie lnfar ...... Is the lacilily localed on 1nt1an 

Country Lands? 
Project Name: tCLOSURE IOFi ,gE'W\GE IT,A{!I:JPNS. I I I I I .... 0 Nofij' 
Projeci~J;BAS'li ,BER]jME'EERa ,RaQAD I I I I I I I I I I I I I 
City: tGANNON .ALR ,FORGE .BASE I I Stale: l!iM ZipCode: tf38103::J5214J 
latitude: t3 4t 2 3t 1 Q Longilude: !1.03 !l.S!O.St Counly: 1 GURR~ I I I I I I I I I I I I I I 
Has lhe Storm Water Pollution~ Plan (SWPPP) been prepared? -.fir NoD 
Optional: Address of localion of 

0 Address in Section I above fM' Address in Section II aboue SWPPP for viewing D Oilier address (if known> below: 

:, I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1~518411099 
City: I I I I I I I I I I I I I I I I I I I I I I I Slale: LLJ ZipCode: I I I I I 1-1 I I I I 
Name of Receiving Water: tSOU':cH 1BLAYA J.J.\.KE I I I I I I I I 

. t03t182QQ31 t0l1820Q4t 
Based on instruction pnMded in Addendum A of lie pemil, are Alonlh Dtly ..,. 

Alonlh Day ..,.. 
lhel8 any lsled endang111ed or h 2 Jed species, or desigiated Estimaled Conslruction StaJt Dale Eslirnaled Completion Dale . aillcal hablat in the project IIIea? 

Estimate of area 1o be disturbed (1o nearest aae): o,o1o,ot410I Ves0 No~ 

Estimate of llcelihood of Discharge (choose only one): I have satisfied perml eJiglbilily wilh regard to ptolecllon of 
a ldaiJgElRid species f1rot91 the irllicaPed section of Part LB.3.e.(2) 

1. 0 ldlely s. 0 0nce per week s. D Conlirull of lie perrni (check one or more balces): 

2. if Once per monlh 4. 0 Once per day ·(a)~ tb>D (c)D (d)D 

81. Certllk:allan 

1 certify under penally of a1hat this doa.men2 and a1 altadlmentS were prepared under my dredion or supervision in accordance wilh a system 
designed to 8SSUJ8 that qualiled persome1 property galher and evaluate the lnfonualion subrniiPed. Based on my ~ ol the person or persons who 
manage this system, or lhose peiSOIIS c1rec11y JliSIIOfiiSille for gallieril1g the ilouualion, the infonnalion_ ~ ~ to the best of my knowledge and 
belief, true, accma1e, and ~ 1 8111 awant that there are significant penalties for subrnilling false lnfomaation, includng the ~of h and 
~for knowing violations. 

Dale: t031lJ03t Print Name: tLIOHN lc ,BOWER I I I I I I I I I I I I I I I I I I 

SignahBe: 

'.A\ Form 351D-9 replaced 351().6 (8-98) 



OPERATOR: 

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 
NATIONAL POLLUTANT DISCHARGE ELIMINATION 

SYSTEM (NPDES) 
STORM WATER NOTICE OF INTENT CENTER 

FACILITY: 

08/31/2003 

TETRA TECH FW INC. 
6650 UPTOWN BLVD NE SUITE 220 

CLOSUREOFSEWAGELAGOONS 
EAST PERIMETER ROAD 

ALBUQUERQUE NM 87110 CANNON AIR FORCE NM 88103-5214 

This letter acknowledges that you have submitted a complete Notice of Intent form to be covered under the 
NPDES General Permit for Storm Water Discharges Associated with Construction Activity (Construction 
General Permit) issued by EPA on July 1, 2003 (FRL 7520- 7). Please note that this letter is not the 
permit. The permit provides for authorization to discharge based on submission of a valid and complete 
Notice of Intent. If you do meet the eligibility requirements, coverage begins 7 days after the postmark date 
of your Notice of Intent. Your Notice of Intent was postmarked 8/18/2003 

As stated above, this letter acknowledges receipt of a complete Notice of Intent. However, it is not an EPA 
determination of the validity of the information you provided. Your eligibility for coverage under the Permit is 
based on the validity of the certification you provided. Your signature on the Notice of Intent certifies that 
you have read, understood, and are implementing all of the applicable requirements. An important aspect of 
this certification requires that you correctly determine whether you are eligible for coverage under this permit. 

As you know, the Construction General Permit requires you to have developed and begun implementing a 
Storm Water Pollution Prevention Plan (SWPPP) and outlines important inspection and recordkeeping 
requirements. You must also comply with any additional location-specific requirements applicable to your 
state or tribal area. A copy of the Construction General Permit must be kept with your SWPPP. An 
electronic copy of the Permit and additional guidance materials can be viewed and downloaded at 
www .epa.gov/npdes/stormwater. 

For tracking purposes, the following number has been assigned to your Notice of Intent Form: NM0000966 

If you have general questions regarding the storm water program or your responsibilities under the 
Construction General Permit, please call 

Region: 06 Brent Larsen (214) 665-7523 

If you have questions about your Notice of Intent form, please call the EPA NOI Processing Center at 
1-866-352-7755 (toll free) or send an inquiry via the online form at http:///www.epa.gov/npdes/npicontact. 

EPA NOI Processing Center 
Operated by CTGi 
1200 Pennsylvania Ave., NW 
Mail Code: 4203M 
Washington, DC 20460 
1-866-352-7755 



"j , 
This Form Replaces Form 3517-7 (8-98) 
Refer to the Following Page for Instructions 

Form Approved OMB Nos. 2040-0086 and 2040-0211 

N~:>DES 
Form ·· · · Washington, DC 20460 

ft EA. ~ United States Environmental Protection Agency 

....... · Notice of Termination (NOT) of Coverage Under an NPDES General Permit for Storm 
~,.,. . Water Discharges Associated with Construction Activity 

Submission of this Notice of Termination constitutes notice that the party identified in Section II of this form is no longer 
authorized to discharge storm water associated with construction activity under the NPDES program from the site identified in 
Section Ill of this form. All necessary information must be included on this form. Refer to the instructions at the end of this form. 

NPDES Storm Water General Permit Tracking Number: IJ;\IM p p p p e p pI 
Reason for Termination (Check only one): 

1ZJ Final stabilization has been achieved on all portions of the site for which you are responsible. 

D Another operator has assumed control, according to Appendix G, Section 11.C of the CGP, over all areas of the site that 
have not been finally stabilized. 

D 
D 

Coverage under an alternative NPDES permit has been obtained. 

For residential construction only, temporary stabilization has been completed and the residence has been transferred to the 
homeowner. 

Name: ITie[tfr§l [rf:pjhj IEJWI, I 1Ifi11CI I I I I I I I I I I I I I 
IRS Employer Identification Number (EIN): 17151 - j2j5jlj2j4j5j0j 
Mailing Address: 

Street: 1616Pf51 PP~PH!J IBI1Md1 [N[EI l§tlel 1212101 I I I I 
city: l~ljbfU9Pt=ft'J9lUlEJ I I I I I I ·1 I I I I I I I I state: ~ zip code: 18j1111l101-1 I I I I 
Phone:~ -1817181 -181910101 Fax(optional): BQB -18171§ -181913131 
E-mail (optional): I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Project/Site Name: 19ljOISIUir~l jOifJ I §E:1WJaJ9Jel 111aJ<J99I1jSI I I I I I I 
Project Street/Location: 1Eiats[tl fl?t'ft:JiJI]E3tJelrl IRIOfiPJ I I I I I I I I I I I I 
city: 19apf1JOPI f.Jill:J 1 EfgJ:]qEj I~C3JEJEj 1 1 1 1 1 state:~ Zip code: 18181110131 -13211141 
County or similar government subdivision: IC[Ujrfr'IYI I I I I I I I I I I I I I I 

I certify under penalty of law that this doa.Jment and all attachments were prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gathered and evaluated the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons direcHy responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief. true, accurate, and complete. I am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 

Print Name: Carol Bieniulis 

EPA Form 3510-13 (Rev. 6/03) 

tJ~ ~ rc..ec,y~ 
-A ~ • • A • . 



' Instructions for Completing EPA Form 3510-13 

Notice of Termination (NOT) of Coverage Under ~n NPDES General Permit for . 

Storm Water Discharges Associated with Construction Activity 

NPDES Form This Form Replaces Form 3517-7 (8-98) 

Who May File an NOT Form 

Permittees who are presently covered under the EPA-issued National 

Pollutant Discharge Elimination System (NPDES) General Permit for 

Storm Water Discharges Associated with Construction Activity may 

submit an NOT form when final stabilization has been achieved on all 

portions of the site for which you are responsible; another operator has 

assumed control in accordance with Appendix G, Section 11.C of the 

General Permit over all areas of the site that have not been finally 

stabilized; coverage under an alternative NPDES permit has been 

obtained; or for residential construction only, temporary stabilization has 

been completed and the residence has been transferred to the 

homeowner. 

"Final stabilization· means that aU soil disturbing activities at the site 

have been completed and that a uniform perennial vegetative cover with 

a dens.ity of at least 70% of the native background vegetative cover for 

the area has been established on all unpaved areas and areas not 

covered by permanent structures, or equivalent permanent stabilization 

measures (such as the use of riprap, gabions, or geotextiles) have been 

employed. See "final stabilization" definition in Appendix A of the 

Construction General Permit for further guidance where background 

native vegetation covers less than 100 percent of the ground, in arid or 

semi-arid areas, for individual lots in residential construction, and for 

construction projects on land used for agricultural purposes. 

Completing the Forlfl 
Type or print, using uppercase letters, in the appropriate areas only. 

Please place each character between the marks. Abbreviate if 

necessary to stay within the number of characters allowed for each 

item. Use only one space for breaks between words, but not for 

punctuation marks unless they are needed to clarify your response. If 

you have any questions about this form, refer to 

www.epa.gov/npdeslstormwaterlcgp or telephone the Storm Water 

Notice Processing Center at (866) 352-7755. Please submit original 

document with signature in ink - do not send a photocopied signature. 

Section I. Permit Number 
Enter the existing NPDES Storm Water General Permit Tracking 

Number assigned to the project by EPA's Storm Water Notice 

Processing Center. If you do not know the permit tracking number, refer 

to www.epa.gov/npdes/stormwaterlcgp or contact the Storm Water 

Notice Processing Center at (866) 352-7755. 

Indicate your reason for submitting this Notice of Termination by 

checking the appropriate box. Check only one: 

Final stabilization has been achieved on all portions of the site for 

which you are responsible. 

Another operator has assumed control according to Appendix G, 

Section 11. C over all areas of the site that have not been finally 

stabilized. 

Coverage under an alternative NPDES permit has been obtained. 

For residential construction only, if temporary stabilization has 

been completed and the residence has been transferred to the 

homeowner. 

Section II. Operator Information 

Provide the legal name of the person, firm, public organization, or any 

other entity that operates the project described in this application and 

is covered by the permit tracking number identified in Section I. The 

Form Approved OMB Nos. 2040-0086 and 2040-0211 

operator of the project is the legal entity that controls the site operation, 

rather than the site manager. Provide the employer identification number 

(EIN from the Internal Revenue Service; IRS). If the applicant does not 

have an EIN enter "NA" in the space provided. Enter the complete 

mailing address and telephone number of the operator. Optional: enter 

the fax number and e-mail address of the operator. 

Section Ill. Project/Site Information 

Enter the official or legal name and complete street address, including 

city, state, zip code, and county or similar government subdivision of the 

project or site. If the project or site lacks a street address, indicate the 

general location of the site (e.g., Intersection of State Highways 61 and 

34 ). Complete site information must be provided for termination of permit 

coverage to be valid. 

Section IV. Certification Information 

All applications, including NO Is •. must be signed as follows: 

For a corporation: By a responsible corporate officer. For the purpose of 

this Part, a responsible corporate officer means: (i) a president, 

secretary, treasurer, or vice-president of the corporation in charge of a 

principal business function, or any other person who performs similar 

policy- or decision-making functions for the corporation, or (ii) the 

manager of one or more manufacturing, production, or operating 

facilities, provided, the manager is authorized to make management 

decisions which govern the operation of the regulated facility including 

having the explicit or implicit duty of making major capital investment 

recommendations, and initiating and directing other comprehensive 

measures to assure long-term environmental compliance with 

environmental laws and regulations; the manager can ensure that the 

necessary systems are established or actions taken to gather complete 

and accurate information for permit application requirements; and where 

authority to sign documents has been assigned or delegated to the 

manager in accordance with corporate procedures. 

For a partnership or sole proprietorship: By a general partner or the 

proprietor, respectively; or 

For a municipality, state, federal, or other public agency: By either a 

principal executive officer or ranking elected official. For purposes of this 

Part, a principal executive offiCer of a federal agency includes (i) the chief 

executive officer of the agency, or Oi) a senior executive offiCer having 

responsibDity for the overall operations of a principal geographic unit of 

the agency (e.g., Regional Administrator of EPA). 

Include the name and title of the person signing the form and the date of 

signing. An unsigned or undated NOT form will not be considered valid 

termination of permit coverage. 

Paperwork Reduction Act Notice 

Public reporting burden for this application is estimated to average 0.5 

hours per notice, including time for reviewing instructions, searching 

existing data sources, gathering and maintaining the data needed, and 

completing and reviewing the collection of information. An agency may 

not conduct or sponsor, and a person is not required to respond to, a 

collection of information unless it displays a currently valid OMB control 

number. Send comments regarding the burden estimate, any other 

aspect of the collection of information, or suggestions for improving this 

form including. any suggestions which may increase or reduce this 

burden to: Chief, Information Policy Branch, 2136, U.S. Environmental 

Protection Agency, 1200 Pennsylvania Avenue, NW, Washington, DC 

20460. Include the OMB number on any correspondence. Do not sent 

the completed form to this address. 



This Form Replaces Form 3517-7 (8-98) 
Refer to the Following Page for Instructions 

Form Approved OMB Nos. 2040-0086 and 2040-0211 

United States Environmental· ProteCtion Agency 
Washington, DC 20460 

NPDES 
Form &EPA Notice of Termination (NOT) of Coverage Under an NPDES General Permit for Storm 

Water Discharges Associated with Construction Activity 

Submission of this Notice of Termination constitutes notice that the party identified in Section II of this form is no longer 
authorized to discharge storm water associated with construction activity under the NPDES program from the site identified in 
Section Ill of this form. All necessary information must be included on this form. Refer to the instructions at the end of this form. 

NPDES Storm Water General Permit Tracking Number: INMRU- p c rz [L pI 
Reason for Termination (Check only one): 

0 Final stabilization has been achieved on all portions of the site for which you are responsible. 

D Another operator has assumed control, according to Appendix G, Section 11.C of the CGP, over all areas of the site that 
have not been finally stabilized. 

~ Coverage under an alternative NPDES permit has been obtained. 

0 For residential construction only, temporary stabilization has been completed and the residence has been transferred to the 
homeowner. · 

Name: ITie[tfrfil [IJ:pjll IEJWI, I 1IInlej I I I I I I I I I I I I I 
IRSEmployerldentificationNumber(EIN): 17151 -121511@415!01 
Mailing Address: · 

Street: 1616Pfl Pl?t-P~IJ IBilMdj rJEI l§~iltlel 12~!01 I I 
City: IAJljb[UiqP~f1J1JUjEj I I I I I I I I I I I I I I I State: ~ Zip Code: 18J71llll01-1 I I I I 
Phone: ~ -~ - 181910101 Fax (optional): UJJ -UJJ -I I I I I 
e-man (optional): I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Project/Site Name: 191101SIUirf:l IOifl I §~~aj9]8l PjaJ990injSI I I I I I I 
ProjectStreet!Location: 1Eiars[l:l !Pt:fl?P=rnJE3tlelrl IRJOiaPI I I I I I I I I I I I I 
City: 19ClJnln!Oinl fAJiiiJ I E[qi]qEj IBJCIJ~Et I I I I I state:~ Zip Code: 18181110131 -151211141 
County or similar government subdivision: jC[U jr ft:-IYI I I I I I I I I I I I I I I 

1 certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gathered and evaluated the information submitted. Based on my inquiry of the ·person or 
persons who manage the system, or those persons directly responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information, induding the 
possibility of fine and imprisonment for knowing violations. 

Print Name: Carol Bieni ulis 
PrintTitle: Delivery Order Manager 

~==z:; 



Appendix F 

Waste Manifests 



I 

l 

07/29/2003 10:33 5057631347 JO 

USED OIL AND WATER MIXTURE (NOT USDOT HAZARDOUS MAYERIAL) 

PAGE 02 

· ri1j 11~ A_,y.. ~t7.!.: :1 
ttFSt' R./T QQQOG8800 o-ooo-oo . ~MERGENC! R£~ 800-468-1160(24 HRJ. lF UND!L VERABL! IETUBN TO GENERATe~ . . ·~ .... . .. 

SKDOTt A: 12700 B: J>: 
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