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Abstract: The objective of this project was to assess the performance of 
nonstandard underground heat distribution system (UHDS) designs being 
implemented at various Department of Defense (DoD) installations. These 
systems incorporate nonmetallic cladding and alternative insulation 
materials that are advertised to improve energy conservation and 
corrosion resistance, but they deviate from established guide specifications 
for UHDS. The ongoing reliable operation of UHDS on military 
installations is mission-critical, and service interruptions can have adverse 
and extended negative mission impacts. 

This report documents the assessment of two similar nonstandard UHDS 
piping system designs — one at Fort Carson, CO, and one at Fort Stewart, 
GA. The study consisted of environmental corrosivity tests, air pressure 
tests, visible inspection of excavated sections, and heat loss evaluation 
using two methods. Deficiencies in design, installation, and accessibility 
for maintenance were recorded, and significantly degraded sections were 
documented. Recommendations for addressing site-specific deficiencies 
are offered, and supporting technical discussions are provided. Overall, it 
is advised that these systems not be recommended or allowed in guide 
specifications and criteria. 

This volume is a supplement to the main text of ERDC/CERL TR-11-14. It 
contains all UHDS testing data and other documentation supporting the 
authors’ conclusions. 

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. 
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products. 
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to 
be construed as an official Department of the Army position unless so designated by other authorized documents. 
 
DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR. 
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Preface 

This investigation was performed for the Office of the Secretary of Defense 
under the Department of Defense Corrosion Prevention and Control 
Program, Project F07-AR01, “Corrosion Condition and Performance 
Assessment of Heat Distribution System Piping at Fort Stewart, GA”; 
Military Interdepartmental Purchase Request MIPR7CCORB1019, dated 
21 November 2006. The proponent was the US Army Office of the 
Assistant Chief of Staff for Installation Management (ACSIM) and the 
stakeholder was the US Army Installation Management Command 
(IMCOM). The technical monitors were Daniel J. Dunmire 
(OUSD(AT&L)), Bernie Rodriguez (IMPW-E), and Valerie D. Hines 
(DAIM-ODF). 

The work was performed by the Materials and Structures Branch (CF-M) 
of the Facilities Division (CF), Construction Engineering Research 
Laboratory – Engineer Research and Development Center (ERDC-CERL). 
The ERDC-CERL Project Managers were Dr. Charles P. Marsh and Alfred 
D. Beitelman (CEERD-CF-M). A portion of this work was performed by, or 
under the supervision of, Mandaree Enterprise Corporation, Warner 
Robins, GA 31088. At the time this report was prepared, the Chief of the 
ERDC-CERL Materials and Structures Branch was Vicki L. Van Blaricum 
(CEERD-CF-M), the Chief of the Facilities Division was L. Michael Golish, 
(CEERD-CF), and the Technical Director for Installations was Martin J. 
Savoie (CEERD-CV-ZT). The Deputy Director of ERDC-CERL was Dr. 
Kirankumar Topudurti and the Director was Dr. Ilker Adiguzel. 

The Commander and Executive Director of the U.S. Army Engineer 
Research and Development Center was COL Kevin J. Wilson and the 
Director was Dr. Jeffery P. Holland. 
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Executive Summary 

The objective of this project was to perform a representative and 
statistically significant corrosion and thermal performance assessment of 
the installed Fort Stewart heat distribution system (HDS) network to 
determine its condition after at least 3 years in service. The system was 
also evaluated for design, quality of construction, physical condition and 
maintenance procedures in parallel with detailed corrosion and thermal 
measurements.  

The corrosion evaluation focused on potential interaction between the 
conduit system and the soil in which it is buried. A close interval survey 
(CIS) was conducted to ascertain the level of corrosive activity on the 
underground high-temperature hot water delivery piping system. 
Additional resistivity and composition measurements were made at 
strategically selected sites to document soil parameters at Fort Stewart. 
Finally, a substantial portion of the conduit system was pressure-tested for 
pneumatic integrity. In these tests, the sealed annular volume between the 
hot water carrier pipe and the surrounding steel casing was pressurized at 
15 psig and monitored for 2 hours to determine whether the conduit 
piping system is protected from ground water infiltration and its 
degrading impacts. Pressurization tests also included inspection of the 
drains and vents associated with the casing annulus for ground water 
accumulation.  

The contract requirements for this project also included the evaluation of 
underground HDS thermal performance at Fort Stewart. First, the system 
manufacturer’s published heat loss data were compared with heat losses 
predicted by an ASHRAE-accepted analysis method using identical 
soil/thermal properties. Second, heat losses were also calculated with the 
ASHRAE method using the published conduit material properties and 
actual soil thermal conductivity properties, moisture content, and 
temperatures measured at designated Fort Stewart test sites. Third, an 
array of heat flux sensors was bonded to the external jacket of both the 
supply and return conduits at four excavation/inspection sites separate 
from the ASHRAE sites. After inspection of the conduits and installation of 
the sensors at these sites, the conduits were reburied and the soil was 
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allowed to equilibrate for 2 months before direct heat flux measurements 
were recorded. 

This volume is a supplement to the main text of ERDC/CERL TR-11-14. It 
contains all UHDS testing data and other documentation supporting the 
authors’ conclusions. 



ERDC/CERL TR-11-14 vii 

Unit Conversion Factors 

Multiply By To Obtain 

degrees Fahrenheit (F-32)/1.8 degrees Celsius 

Feet 0.3048 meters 

gallons (U.S. liquid) 3.785412 E-03 cubic meters 

Inches 0.0254 meters 

Mils 0.0254 millimeters 

square feet 0.09290304 square meters 
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Appendix A: Project Management Plans for 
CPC Project F07-AR01 
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WORK PLAN- Corrosion Condition and Performance 
Assessment of Heat Distribution Piping at Ft. 
Carson, Colorado 

1.0 INTRODUCTION 

July 18, 2007 

Mandaree Enterprise Corporation (MEC) is pleased to submit this proposed Work Plan to execute the 
assigned tasks specified in the Statement of Work (SOW) for delivery order W9132T-07-T-0083. The 
SOW is for a Corrosion Condition and Performance Assessment of two types of heat distribution piping 
at Ft. Carson, Colorado. This Work Plan defines the methodologies MEC will use to fulfill the 
requirements of this task to evaluate the condition of the Duo Therm 505 high density polyethylene 
(HOPE) jacketed piping and the MULTI - THERM 500 fiberglass reinforced plastic (FRP) jacketed 
piping installed for the heat distribution at Ft. Carson. 

1.1 Objective 
The objective of this task order is to assess the HOPE and FRP jacketed piping used at Ft. Carson for 

heat distribution with respect to corrosion condition and thermal performance. 

1.2 Performance 
MEC will accomplish the contracted work for ERDC CERL as required by contract. MEC is 

cognizant that Government certification of satisfactory services provided is contingent on MEC 
performing in accordance with the terms and conditions of the referenced contract, the project SOW, the 
approved project Work Plan, and all subsequent amendments. MEC will meet with designated 
Government representatives as required and directed to review the performance and inspect the work. 
Since this is an assessment project, MEC will insure that a high degree of coordination is maintained with 
appropriate entities associated with this project including Installation Engineering personnel, the Corps of 
Engineers researcher responsible for the project, and the COTR. MEC will perform the required 
evaluation of the Heat Distribution System (HDS) piping in a manner that insures the assessment is 
accurate, statistically significant and representative. 

2.0 TECHNICAL REQUIREMENTS 
2.1 Work Description 

The objective of this task order is to perform a corrosion condition and performance assessment of the 
Ft. Carson HDS piping. This assessment will involve performing a heat loss analysis of the HDS piping, 
leak and pressure testing, and Close Interval Surveys (CIS) along with Wenner 4-Pin soil resistivity tests 
to assess the corrosion condition of the HDS piping system. 

2.1.1 Scope of Work 
The assessment to be accomplished for evaluation of the HDS piping shall consist of an initial conduit 

pressure test with compressed air to identify and correct leaks. Based on the pressure test results, a more 
comprehensive assessment consisting of heat loss measurements/calculations, close interval surveys, soil 
property measurements, and pipe inspection at selected sites will be completed. 

2.1.2 Work Plan 

2.1.2.1 On-Site Planning Meeting (Task 1) 

In accordance with the project SOW, MEC personnel will participate in a Pre-work Conference at Ft. 
Carson prior to start of work. At this meeting Ft. Carson representatives and MEC personnel will conduct 
a mutual review of requirements and procedures for project execution, roles and responsibilities of 
Government and MEC personnel, and outlines for communications and safety practices for the contracted 
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work. In addition, MEC will present a draft Work Plan for discussion and editing to insure clear mutual 
understanding of all work tasks to be completed. MEC will coordinate this meeting with the COTR and 
all desired participants of the COTR. 

At the conclusion of the Pre-work conference, selected MEC personnel will remain at Ft. Carson to 
complete the following activities as needed to lay the foundation for subsequent tests: 

a. Obtain all available installation drawings and technical documentation for the existing HDS. 

b. Conduct a preliminary, comprehensive site survey and inspection of the Ft. Carson HDS system. 
Document findings. 

c. Initiate development of draft Test Plan identifying proposed test sites and detailed test procedures. 

d. Review draft Test Plan with project COTR, as needed. 

e. Establish credentials and documentation for subsequent test activity site visits. 

f. Complete required safety/procedures training for subsequent site visits. 

g. Meet with local vendors as needed for planning and coordination of subsequent test equipment, 
materials and activities. 

h. Address and resolve additional issues identified in Pre-work conference or activities described in 
items a - g above. 

i. Conduct exit meeting with base DPW POC and report activities to COTR in monthly report to 
insure agreement with and understanding of subsequent test activities 

2.1.2.2 Conduit Air Pressure Tests (Task 2) 

Based on the preliminary data and information gathered in Task 1, MEC will develop a detailed and 
specific test plan identifying specific proposed candidate test sites/segments for required evaluation 
activities. MEC will then return to Ft. Carson with the appropriate test gear to perform a detailed 
inspection, assessment and documentation of the HDS system to define the segments that are to receive 
pressure testing. The MEC HDS Expert will determine if there are any segments to be exempted from the 
pressure testing not to exceed 10% of the Phase I piping in accordance with the project SOW. Likewise, 
MEC will perform pressure testing on 70% of the Phase II/III piping system as determined by the MEC 
HDS Expert in accordance with the project SOW. After identification of the specific test sites, MEC will 
conduct the required pressure tests and document the results. 

In preparation for pressure testing, MEC will inspect for the presence of water in the conduit, measure 
the approximate quantity of any water drained from the conduit (if any), and record all observations. 
Additionally, MEC will inspect for any factors pertinent to the corrosion condition and/or long term 
performance of the piping and will note all observations to include any pertinent details as to the 
condition of each manhole. All data will be recorded for inclusion in subsequent project reports 

The pressure testing to be performed by MEC will consist of pressurizing the annular conduit air 
space in each designated segment to 15 psig and not to exceed 16 psig. The conduit will be checked to 
insure it is sealed and adjustments made such as tightening gland seals will be accomplished as required 
to insure that it is sealed properly. Pressure will be monitored for a period of two hours. Pressure 
readings will be taken at a minimum rate of one per minute during the first 10 minutes, at five minute 
intervals for the next 30 minutes, and at 20 minute intervals for the final 80 minutes of the test. All data 
will be recorded for reporting. The gauges used for this measurement shall be tested daily and verified to 
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be in working order. The full scale deflection of the gauges used shall not exceed 30-psig. A drop of 
pressure to 13.5 psig prior to expiration of the two-hour test period will be considered failure. The value 
of "Phase I percentage passed" and "Phases II and III percentage passed" shall be calculated and verified 
by the HDS Expert. 

MEC will comply with all Ft. Carson safety procedures in the course of completing the pressure tests. 
At any time during testing, if it is found that live steam is present when removing the drain plug, the plug 
will be re-tightened and the MEC will notifY the HDS Expert and appropriate base personnel 
immediately. All testing will be under the supervision and approval of the designated MEC HDS Expert 
approved by the project COTR. 

2.1.2.3 Close Interval Survey Testing (Task 3) 
As a separate task, MEC NACE-certified personnel will utilize the Close Interval Survey (CIS) 

method to determine the native potential at numerous locations along the HDS piping network using a 
copper/copper sulfate reference cell. A null or inconclusive result at a test site will indicate the piping in 
the vicinity of that site to be in good condition with respect to corrosion activity. If measurable, 
reproducible potential readings are found at sites along the pipe route, the data will be reported as the 
metallic conduit not being electrically isolated from the soil as a possible condition. All readings will be 
taken relative to the metallic conduit and not the carrier pipe. All efforts will be made to verify that the 
carrier pipe has a sound electrical connection to the conduit and findings recorded for reporting. 

The CIS will be performed on twelve (12) piping segments of the Phase I piping using a survey 
interval of every two feet. The segments selected for CIS testing will be at the recommendation of the 
HDS Expert and based on the results of the conduit air pressure tests conducted in Task 1. Three (3) CIS 
test sets will be on segments that passed the air pressure tests and nine (9) CIS test sets will be on 
segments that did not pass pressure test. If this is not possible, then incremental adjustments (i.e., 
switchinga test from a failed to a passed conduit, or visa versa) shall be made until all twelve (12) CIS 
test sets are allocated to Phase I piping. 

CIS testing will be performed on twenty four (24) Phase II & III piping segments and will be 
accomplished in the same manner as for Phase I. Testing will based on the recommendation of the HDS 
expert and results of the conduit air pressure test. Six (6) segments will be tested that passed the air 
pressure test and eighteen (18) tests will be on segments that failed. If this is not possible, then 
incremental adjustments (i.e., switching a test from a failed to a passed conduit, or visa versa) shall be 
made until all twenty-four (24) tests are allocated to Phase II & III piping. CIS testing will be conducted 
under the supervision and approval of the designated MEC HDS Expert. All test results will be recorded 
and included in the project final report. 

In conjunction with the CIS testing, MEC will perform six (6) measurements of soil resistivity using 
the Wenner 4-pin method. Selected testing locations will be distributed to reflect representative 
characteristics of the soil conditions experienced by the HDS piping network. Additionally, four soil box 
resistivity measurements of the native soil at burial depth will be done in association with excavations 
conducted in Task 4 (Paragraph 2.1.2.4). These measurements shall be performed on site or at a certified 
laboratory on soil samples obtained from the excavation. The Wenner 4-pin tests will be conducted under 
the supervision and approval of the designated MEC HDS Expert. Test results will be documented and 
reported in the final report. 
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MEC will excavate six local sites to expose, inspect and document the condition of the outer jacketing 
of the installed HDS piping network at Ft. Carson. Three (3) of these excavations will be performed on 
Phase I piping and a total ofthree (3) excavations shall be performed on Phase II/III piping. At least one 
of the excavations associated with Phase I piping and one excavation for Phase II/III shall be at a 90-
degree (approximate) elbow. Preferred sites for excavation shall be selected by the designated HDS 
Expert, but shall also be absolutely subject to approval (reference paragraph 5 of the SOW) by the Ft. 
Carson installation point of contact (POC). Typical locations of particular interest for indications of 
ongoing condition and performance include: elbows, anchors, and field joint closures. Given the 
relatively brief service life of the HDS network to date, concerted efforts will be made to choose the most 
severe or challenging environments to locate the excavation sites in order to increase the probability of 
exposing early indications of corrosion, physical deterioration or thermal performance degradation, if they 
exist. 

Documentation of each excavation shall include, but not be limited to: site location, piping system 
type and size, estimated carrier pipe temperature, photos, outer jacket condition, notes on any wear or 
abrasion or other damage, properties and character of backfill soil immediately in contact with the pipe 
along with inclusions if any, depth of burial, native soil type at burial depth, Wenner 4-pin soil box 
measurement results of native soil resistivity at burial depth, and any other pertinent data evident upon 
inspection. All due care will be taken during excavation to avoid damage to the piping. 

MEC will insure that care is taken during excavation to avoid damage to the piping. In the last stages of 
excavation hand shovels/trowels will be used. The HDS pipe system will not be cut or otherwise physically 
compromised during the activities included in this Task. Each excavation shall also include re-burial. This 
process shall be in accordance with manufacturer's recommendations and Corps of Engineers guidance. 

2.1.2.5 Quantitative In-Situ Measurement of Heat Loss (Task 5) 

As required by the project Statement of Work, MEC will conduct quantitative in-situ measurements of 
mid-segment operational heat loss for six (6) HDS piping sections. Three (3) of these measurements shall 
be on Phase I piping, and a total of three (3) on Phase II/III piping. The primary measurement methods 
will be the ASHRAE Heat Loss Method (2004 ASHRAE Handbook, HV AC Systems and Equipment, 
Chapter 11 ). 

The ASHRAE measurement method will be conducted at six sites (three in Phase I HDS network and 
three in Phase II/III HDS network) selected by the designated MEC HDS Expert. This method does not 
require excavation of the HDS pipe, but does require measurement of the soil moisture, geotech soil type, 
and the conduit burial depth at each in-situ site. This soil data is used to determine thermal conductivity 
of the local soil adjacent to the HDS pipe from published geophysical literature. MEC will employ a 
qualified local laboratory for obtaining and analyzing the soil samples. Thermal conductance design 
properties of the HDS pipe in question is obtained from the manufacturer. This data is combined with 
knowledge of fluid temperature in the carrier pipe and soil temperature measurements recorded at a 
known distance from the pipe to obtain a calculated heat flux for that site. 

In addition to SOW requirements, MEC will conduct further tests using the Heat Flux Sensor Direct 
Measurement Method (flux sensors bonded directly to outer jacket of HDS conduit). This method will be 
executed at four of the six HDS excavation sites described in Paragraph 2.1.2.4 (separate and distinct 
from the pipe segments that are evaluated using the ASHRAE method). Two excavation sites for the 
Phase I HDS network and two excavation sites for the Phase II/III HDS network will be selected by the 
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designated HDS Expert to conduct the direct heat flux measurements. At these four sites, commercial 
heat flux and surface temperature sensors will be bonded to the outer casing of the HDS pipe. The pipe 
will then be carefully reburied. Sensor leads will extend from the buried HDS pipe to above grade 
through small diameter PVC conduits anchored to the pipe and terminated in a weather-head accessible 
for later acquisition of heat flux and temperature data. The soil will be allowed to stabilize for at least two 
months before heat flux and pipe surface temperature data is recorded with the HDS system in full 
operation. 

Both the ASH RAE and direct heat flux methods will require measurement of hot water temperatures 
upstream and downstream of the test segment. These measurements will be conducted at the manhole 
sites at either end of the test segment. 

After the heat loss calculation data collection and calculations are complete, indicated heat loss in 
excess of design values (if any) will be used to calculate the resulting estimated additional annual heat 
distribution costs for Ft. Carson, presuming that the discrete measurements and calculations are 
representative of the entire system. Results ofthese cost computations will be included in the project final 
report. 

Both the ASHRAE and direct heat flux measurement installation, data collection and data/cost 
analysis activities will be closely supervised and approved by the designated MEC HDS Expert. 

2.1.2.6 Final Report (Task 6) 

MEC will prepare a preliminary comprehensive draft Final Technical Report that includes all the 
information, detailed data and analysis collected or produced during the execution of the tasks outlined 
above. A complete description of the methods, assumptions, conclusions and recommendations will also 
be included in the final report for the project. The report will be submitted prior to the end of the Period 
of Performance for the project. 
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2.2 Estimated Schedule 

Start Finish Jun07 
Activity Name 

Jul07 

July 18, 2007 

Aug07 Sept07 Oct07 Nov07 Dec 07 Jan 08 Feb OS Mar OS 
Date Date 28 4111825 2 9162330 6132027 31017241 8152229 5121926 310172431 7142128 4111825 310172431 

Contract Signed 6/19/07 ~ 
Project Planning and 6/18/07 7/17/07 
Preliminary Preparation 
Equipment/Supplies 719/07 8/17/07 
Specification and 
Procurement 
Kickoff Meeting 7/18/07 ~ 
On-Site Survey and 7/18/07 
Initial Data Collection 

7/26/07 
~ 

Test Preparation 7127107 8/17/07 \ I 

Pressure Tests 8/20/07 11/23/07 

CIS 8/20/07 11/23/07 

ASH RAE Thermal 10/1/07 12/31/07 
Measurements 
Site Excavation/Heat 9/24/07 1 0/26/07 
Flux Sensor Installation 
Soil Recovery 10/26/07 1/7/08 

Direct Heat Flux 1/7/08 2/29/08 
Measurements 
Data Analysis 10/1/07 2/29/08 

Technical Report Draft 2/1/08 2/29/08 

Technical Report Final 3/17/08 'Y 
28 4111825 2 9162330 6132027 31017241 8152229 5121926 310172431 7142128 4111825 310172431 
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Appendix B: Thermacor Duo-Therm 505 and 
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Perma-Pipe 
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Appendix C: Air Pressure Testing Method 

Procedure 

Taps installed to the annular space were used for pressure testing pipe 
sections. Low point drains and high point vents were also occasionally 
installed between segment end points in the buried conduits with access at 
intermediate shallow pits that expose only the taps. All taps to the annulus 
not used for pressurization were sealed prior to testing to insure that only 
the integrity of the annular welds was being tested. If a segment was 
observed to be losing pressure during test, all accessible taps were re-
checked with soap solution and further secured, if possible.  

Testing requirements specify that the annular conduit air space be 
pressurized and isolated at 15 psig. Once isolated, pressure is monitored 
for a period of two hours to determine the pneumatic integrity of the 
annulus between the carrier pipe and the steel casing. If pressure falls 
below 13.5 psig (a 10% drop) before two hours expires, the segment is 
deemed to have failed the test. Pressure readings are recorded at one-
minute intervals for the entire two-hour test period. The pressure 
transducer range is 0 – 30 psig and operation (zero and response) was 
observed each test day to verify proper operation.  

MEC designed and constructed a pressurization system capable of 
evaluating up to eight annular segments simultaneously. The pressure 
source is a mobile, diesel compressor with a capacity of 185 SCFM at 90 
psig. The output of the compressor is controlled with an adjustable 
pressure regulator and ported to a hard-plumbed manifold with eight 
separate takeoffs each isolated with a shut-off valve. Eight, 20 ft. flexible 
hoses direct the pressurization air to the individual conduit legs to be 
tested. A separate pressure test rig is hard-plumbed to each annular 
segment at the selected access port. Each rig consists of an isolation valve 
on the inlet, a calibrated electronic pressure transducer, and a small 
mechanical pressure gage (for visual verification). Transducer output is 
monitored and recorded with two dedicated hand-held, four channel data-
loggers set to read/record at one-minute intervals. Pressure test 
equipment setup in the field is shown in Figures C1–C4 below. 
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Figure C1. Pressure check field setup at Fort Carson. 

 
Figure C2. Compressed air distribution manifold and data acquisition equipment. 
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Figure C3. Data acquisition system. 

 
Figure C4. Conduit pressurization test rigs. 
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Prior to the pressure check of each conduit segment, annulus end-point 
drains are opened to inspect for and report evidence and amount of 
accumulated water for that segment.  

Pressure transducer validation tests 

At the conclusion of field tests, documented in other appendices, the eight 
transducers used for pressure testing were installed in a common manifold 
and connected to the two data loggers also used for the field tests. The 
manifold was pressurized twice and allowed to bleed slowly so that the 
simultaneous output of all transducers could be monitored, recorded and 
compared to validate operation. The chart below presents the results of 
that test. It should be noted that each data point in the test region 
represents data from all eight transducers superimposed. The validation 
test was conducted on 4 February 2008 at the MEC Warner Robins shop.  
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Appendix D: Close Internal Survey (CIS) 
Procedure 

The negative side of the pressure circuit is the structure under test, in this 
case the exterior casing pipe. A copper wire is connected to the vent pipe 
and reeled off along the pipe route. The positive side of the circuit is the 
reference electrode placed directly over the pipe. This completes the circuit 
through the soil resulting in a voltage measurement. The reference poten-
tial is negative in an open circuit and any corrosion activity results in volt-
age readings that become less negative and approach zero, depending on 
the level of current flowing as a consequence of the corrosion. A recently 
buried, non-cathodically protected structure with a minimal protective 
coating should exhibit a native potential measurement in the range of -
0.450 to -0.500 volts DC (characteristic of the copper/copper sulphate 
reference). As the structure ages, the potentials will decrease with time, 
depending on soil resistivity and/or extraneous DC sources (such as corro-
sion activity) that adversely affect the structure. If the structure is experi-
encing severe corrosion activity, the potential measurements will either 
vary widely from point to point or will approach zero. In extreme cases, 
potential readings can go into the positive range indicating the presence of 
very strong corrosion attack on the structure. For this project, potentials 
were taken at two-foot intervals along the UHDS conduits under test by 
reeling out the copper wire. In this report, all potential readings displayed 
are negative (the “-” sign has been omitted to simplify) unless otherwise 
stated. 

The test readings for this project were taken relative to the steel casing (by 
way of the vent pipes) and not the carrier pipe (although the two are likely 
to be electrically connected in the current conduit design). In accordance 
with the project SOW, these tests and subsequent data analyses were per-
formed by a NACE-certified Cathodic Protection Specialist. If the conduit 
is in good condition and no significant corrosion conditions exist, potential 
measurements will approximate the open circuit reference standard volt-
age and will not vary substantially from point to point. However, if poten-
tial measurements vary significantly, or approach positive readings, then 
the existence of corrosion problems may be indicated. One possible situa-
tion is that the metallic conduit is not electrically isolated from the soil and 
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that a corrosion cell is active. Because the piping at Fort Stewart has been 
buried for more than 3 years, the measured potentials would typically be 
somewhat lower (less negative) than at initial burial. 
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Appendix E: ASHRAE Heat Loss Calculation 
Method 

Overview 

For this project, all measured soil parameters were obtained at burial 
depth in the undisturbed native soil. Heating water temperature was 
determined by measuring the carrier pipe temperature at an access 
location upstream and downstream of the measurement site, usually in a 
valve manhole or at the entry into a building. The difference between the 
water temperature inside the pipe and the temperature at the outside of 
the carrier pipe is typically less than 0.1 °F. These measured properties are 
used with published thermal properties of the component materials that 
make up the conduit cross-section to compute heat loss of the Supply and 
Return conduit pair using a computerized two-dimensional iterative 
thermal analysis program. Real soil thermal conductivities are needed in 
the calculation method and were determined by evaluating core samples 
taken at the actual sites. 

The ASHRAE Heat Loss Calculation requires parameters that will describe 
the thermal properties of the soil and the conduit components over the 
entire range of temperature that each component will be exposed to. The 
thermal properties of each conduit component are readily available from 
the literature or from the manufacturer of any specific component material 
that make up the conduit cross section. Materials encountered were steel, 
mineral wool pipe insulation, polyurethane foam, high density 
polyethylene (HDPE), shrink wrap (polyethylene), and soil. The thermal 
conductivity of each conduit component varies with temperature; 
therefore, the temperature of each component must be known to do the 
necessary calculation. A computer was used to determine the mean 
temperature of each component and the thermal conductivity at that 
temperature. 

Soil thermal properties vary with the percentage of sand, gravel, silt, clay, 
moisture, the density, and temperature. Soil samples were taken at each 
ASHRAE test site and all of the necessary parameters were determined for 
that site. The soil samples were taken just outboard of the back fill zone in 
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native soil. The soil temperature measurement was taken farther away 
from the conduit, out of the heat affected zone, usually 25 to 30 feet away 
from the conduit of interest. The soil temperature and soil samples were 
taken at the burial depth of the bottom of the conduit. These measured soil 
parameters are then compared to published literature where the thermal 
properties (k-factor) are given as a function of moisture content for a 
specific soil composition. Once the soil conductivity is determined, it is 
considered a constant at that test site when calculating the heat loss of the 
conduits. 

The exact dimensions of each conduit component are not easy parameters 
to obtain because the “nominal size” is often misleading. Pipe and steel 
casings used in this project are sized on the outside diameter. The 
“nominal” size is not the real size for all of the carrier pipes and most of 
the steel casings used in this project. The nominal diameter is not the real 
outside diameter for pipe and casings with outside diameters less than 14 
inches. For sizes 14 inches and larger, the outside diameter and the 
nominal size are the same. For all pipe sizes, the inside diameter is a 
calculated parameter obtained by subtracting the pipe or casing thickness 
from the outside diameter. The carrier pipe insulation thickness is very 
close to the nominal thickness given. Usually within 1/32 inch if it 
specified according to an ASTM specification. The foam insulation on the 
exterior of the steel casing (covered with an FRP or HDPE jacket) varies 
with the manufacturing process; therefore must be measured to determine 
the real thickness. The FRP jacket and the HDPE jacket also vary with the 
manufacturing process used by the conduit manufacturer and must be 
measured to determine the real thickness. To counter errors made by 
using the wrong dimension, the computer program used to calculate the 
heat loss has this information built into tables stored inside the computer 
program. Selecting a nominal size automatically inserts the correct 
dimensions and parameters for that component. The “Inch Pound” version 
of the ASHRAE heat loss calculation method for buried conduits is a little 
unusual in that the dimensional units are often a mixture of classical units 
and special units adapted to this special type of analysis for conduits. Most 
notably, thermal resistance is given per inch of material thickness rather 
than per foot of thickness, and, the conduit heat loss is given for one linear 
foot of conduit rather than for each square foot of conduit. The computer 
program asks for the typical unit or definition used commercially, then 
converts them to what is needed internally, if a conversion is needed. The 
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computer program displays the parameters calculated internally so that 
they can be used to check the result manually with a single calculation. 

Heat loss calculation demonstration 
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Appendix F: Consolidated Phase I Drawings 
for Forts Carson and Stewart 
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Part 1: Fort Carson North Loop Phase I Drawings 
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Part 2: Fort Stewart Phase I Drawings 
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Appendix G: Consolidated Phase II and III 
Drawings for Forts Carson and Stewart 
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Fort Carson South Loop Phase II and Phase III Drawings 
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Fort Stewart Phase II As-Built Drawings 
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Appendix H: Consolidated Phase I Manhole and 
Pressure Test Data for Forts Carson and Stewart 

Fort Carson Phase I Manhole and Pressure Test Data 

DATE: 10/3/2007  

2-N Not tested this day (see pit 2-N for test data these conduits)

Main Plant

KEY

P = Pass
F = Fail
S = Supply
R = Return

1.  Gland seals at Main Plant leak, cannot access to tighten, cannot pressurize.
2.  Supply, Return drains checked on 8/15/07:  All Dry

N

S

E

W

TO:

TO:

S

R

S/RS/R

MH-1N F

F

P/FP/F

1

2

 
 

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Supply to Main Plant F Unable to access & tighten gland seal at MP, 
cannot pressurize

2 2 Return to Main Plant F Unable to access & tighten gland seal at MP, 
cannot pressurize

MH 1-N
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DATE:  8/22/2007

 
 

  

 

 

N - 12" Main Trunk to 3-N

E - Feeder to Bldg. 1668, 1669 and 1670 

S - 12" Main Trunk to 1-N

W -  Feeder to Bldg. 1667

NOTES:
1.  Pit drain plugged, water & mud on floor.  
2.  Supply, Return drains tested on 8/15/07:  All Dry

N

S

EW MH-2N

R S

R

S
S

SR

R

1 2

3

4

56

7
8

FF

F F

F

P

P

P

 
 

MH 2-N
Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Return Main from 3-N F Could not pressurize
2 2 Supply Main from 3-N F Could not pressurize

3 3 Supply Feeder to Bldgs. 1668, 
1669 and 1670 F

4 4 Return Feeder from Bldgs. 1668, 
1669 and 1670 P

2 1 5 Supply from 1-N P
2 6 Return to 1-N F Pressurized, but could not maintain
3 7 Return to Bldg. 1667 P
4 8 Supply to Bldg. 1667 F



ERDC/CERL TR-11-14 H4 

 



ERDC/CERL TR-11-14 H5 

 



ERDC/CERL TR-11-14 H6 

 



ERDC/CERL TR-11-14 H7 

 



ERDC/CERL TR-11-14 H8 

 



ERDC/CERL TR-11-14 H9 

 



ERDC/CERL TR-11-14 H10 

 



ERDC/CERL TR-11-14 H11 

 



ERDC/CERL TR-11-14 H12 

 

 

 

 

 

 

 

  

  

 

 

N - Main trunk to MH-4N 

S - Main trunk to MH-3N 

NOTES:

1,  No pressurization testing conducted at this pit.  Conduits to/from this pit were tested from adjacent pits.
2.  Supply, Return drains tested on 8/15/07:  All Dry

N

S

EW MH-3N
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DATE:  8/21/2007
 

 

   

 

 

N - Main Trunk to 5-N, Tested 10-08-07 after modification to 5-N vent plumbing

E - Feeder to Bldgs. 1662 and  1663

S - Main Trunk to 3-N

W - Feeder to Bldg 1664

NOTES:

1,  Pit dry on North end, but wet and muddy on South end.
2.  Supply, Return drains tested on 8/15/07:  All dry except supply on East wall (< 1 oz. water drained) 

N

S

EW MH-4N

SR

R

S

R

S

SR

1

2

34

5

6

7 8

P
P

PP

P

F

F F
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Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 East wall, supply to 1662 (and 
1663?) P Inspected and tightened drain plugs at entrance to 1662. Did not visit 

entrance to 1663.

2 2 East wall, return from 1662 and 
1663) P Inspected and tightened drain plugs at entrance to 1662. Did not visit 

entrance to 1663.
3 3 South wall, supply from N-3 P
4 4 South wall, return to N-3 P

2 1 5 West wall, return from Bldg. 1664 P Could not locate entrance into 1664 to check vent plugs

2 6 West wall, supply to Bldg. 1664 F Could not locate entrance into 1664 to check vent plugs

3 7 North wall, return to 5-N See Below Could not enter 5-N (permit required pit) to seal, pressure test later

4 8 North wall, supply from 5-N See Below Could not enter 5-N (permit required pit) to seal, pressure test later

1 1 1 Return to 5-N F Test attempted on 10-08-07 after vent plumbing modification in 5-N.  
Unable to pressurize, test aborted (gland seals in 4-N failed)

2 2 Supply to 5-N F Test attempted on 10-08-07 after vent plumbing modification in 5-N.  
Unable to pressurize, test aborted (gland seals in 4-N failed)

MH 4-N
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6-N

Bldg. 1660

Bldg. 1661

KEY

P = Pass
F = Fail
S = Supply

4-N R = Return

COMMENTS

No tests conducted from this pit (permit-required).  Vents combined and welded to common large vent in original construction.  Vent plumbing modified to 
allow pressurization of mains by closing off valves on individual vent lines.  See 4-N and 6-N for main trunk pressurization results.  

N

S

EW

TO:

TO:

TO:

TO:

S/R

S/R

S/R

S/R

R S

SR

MH-5N

P/F P/F

P/F

P/F

P/F

P/F

P/FP/F
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Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Main return to 7-N F Could not pressurize

2 2 Main supply to 7-N F Could not pressurize

3 3 Feeder supply to Bldgs. 1368, 
1369, and 1370 P

4 4 Feeder return to Bldgs. 1368, 
1369, and 1370 P

2 1 5 Main Supply from 5-N See Below
Could not pressurize due to leak at 5-N (could not enter 5-N because 
it is confined space, permit required).  Mains between 5-N and 6-N 
will be tested later.

2 6 Main Return to 5-N See Below
Could not pressurize due to leak at 5-N (could not enter 5-N because 
it is confined space, permit required).  Mains between 5-N and 6-N 
will be tested later.

3 7 Feeder supply to Bldg. 1367 F
4 8 Feeder return to Bldg. 1367 P

2 3 7 Supply to 5-N F Test attempted on 10-08-07 after vent plumbing modification in 5-N.  
Unable to pressurize above 3 psi. Test aborted 

4 8 Return to 5-N F Test attempted on 10-08-07 after vent plumbing modification in 5-N.  
Unable to pressurize above 3 psi. Test aborted 

MH 6-N

 

DATE:  8/23/2007

  

  

 

 P = PASS
F = FAIL
S = SUPPLY
R = RETURN

N - Main Trunk to 7-N

E - Feeder to Bldgs. 1368, 1369 And 1370

S -  Main Trunk from 5-N, tested 10-08-07 after vent plumbing modification in 5-N 

W -  Feeder to Bldg. 1367 

NOTES:
1.  Pit is dry and relatively clean.  
2.  Supply, Return drains checked on 8/15/07:  All dry except Supply on West wall (< 1 oz. drained)
3.  Bypass valve on North wall Supply leaking at packing, approx. 1 drop per 10 seconds dripping to floor

N

S

EW MH-6N
R

R

R

R

S

S

S

S

1 2

3
4

56

7

8 P
P

P

FF

F

FF
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S - Main Trunk from 6-N

W - Main Trunk to 8-N 

NOTES:

1.  No pressurization conducted from this pit.  Trunk lines pressurized from Pits 6-N and 8-N.
2.  Supply/Return drains tested on 8/15/07:  All dry

N

S

EW MH-7N
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DATE:  8/18/2007

 

  

 

 

N - Main Trunk to 9-N

E - Feeder to Bldg. 1363 

S - Main Trunk to 7-N

W - Feeder to Bldgs. 1351 and 1352 

NOTES:

1.  Pit has standing water over drain and mud on floor.  Soil subsidence on SW corner of pit. 
2.  North Wall Supply/Return drains dry
3.  East wall Return drain dry; Supply drain discharged a few drops and then dry
4.  South wall Supply/Return drains dry
5.  West wall Return drain dry; Supply drain discharged less than 1 oz. and then dry

E

N

S

EW MH-8N

SR

R

R

S

S

SR

1

2

3 4

5

6

78

FF

F

P

PP

P

P
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Logger No. Transducer No.               
(Channel No.) Description P/F Comment

1 ( 08181029) 1 (1) West Wall Return F Found leak in vent/drain plug at Bldg 1352. - Sealed, retest below
2 (2) West Wall Supply F Found leak in vent/drain plug at Bldg.1352 -  Sealed, retest below
3 (3) South Wall Main Return P
4 (4) South Wall Main Supply P

2 (08181032) 5 (1) East Wall Return P See retest below
6 (2) East Wall Supply F See retest below
7 (3) North Wall Main Supply F Unable to pressurize, Leakage felt around link seal 
8 (4) North Wall Main Return F Unable to pressurize, Leakage felt around link seal 

1 (08181357) 1 (1) West Wall Return F Could not access entry at Bldg 1351 -see retest below
2 (2) West Wall Supply P Could not access entry at Bldg 1351 - see retest below

1 (08200854) 1 (1) West Wall Return P Sealed vent/drain plug at Bldg 1351 -  retest
2 (2) West Wall Supply P Sealed vent/drain plug at Bldg 1351, - retest

2 (08200854) 5 (1) East Wall Return P
Attempt to locate vent/drain plug in Bldg. 1363 was not successful, 
This is a retest. Suspect that new system terminates in old manhole 
adjacent to 8-N

6 (2) East Wall Supply F
Attempt to locate vent/drain plug in Bldg. was not successful, This is 
retest. Suspect that new system terminates in old manhole adjacent 
to 8-N, possible loose vent/drain plug.

MH 8-N
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DATE:   9/12/2007  

10-N

1364 Bldgs. 1361 and 1362 (underground tee)

KEY

P = Pass
F = Fail
S = Supply

8-N R = Return

NOTES: 
 
1.  Supply/Return drains checked on 8/15/07:  North and south wall drains dry.
2.  East wall Return dry.  Small amount of water (deep blue in color) in Supply nipple when cap removed.  Drain valve inoperable.
3.  Small amount of water (< 1 oz.) in nipple for both Supply and Return on west wall.  Dry when drain valve opened.

N

S

EW

TO:

TO:

TO:

TO:

R

S

R S

R

S

SR

MH-9N

F F

P

P

P
F - vent pipe cracked under 
insulation in 10-N

P

P

F

1 2

3

4

56

7

8

 

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Return to 10-N F Unable to pressurize
2 2 Supply to 10-N P
3 3 Return to 1361/1362 P
4 4 Supply to 1361/1362 P

2 1 5 Supply to 8-N F Unable to pressurize  (see comments at MH 8-N)
2 6 Return to 8-N F Unable to pressurize  (see comments at MH 8-N)
3 7 Return to 1364 P
4 8 Supply to 1364 P

MH 9-N
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DATE:      9/12/2007  

See MH 15-N for this data
11-N 15-N

KEY

P = Pass
F = Fail

See MH 9-N file for this data S = Supply
9-N 1360 R = Return

Tested on 10-03-07

NOTES:
1.  Gland seals to 11-N lines tightened, but not able to pressurize lines.  Lines to Bldg. 1360 tested on 10-03-07
2.  Supply/Return drains checked on 8/15/07:  all dry

N

S

EW

TO:

TO:TO:

TO:

R

S

RSR S

S

R

MH-10N

P F

F

F 7

8

5 6

 

Logger No. Channel No. Transducer No. Description P/F Comment

2 3 7 Supply to 11-N F Gland seal tightend, but still unable to pressurize
4 8 Return to 11-N F Gland seal tightend, but still unable to pressurize

2 1 5 Supply to 1360 P Tested on 10-03-07
2 6 Return to 1360 F Tested on 10-03-07

MH 10-N
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DATE: 10/3/2007  

Bldgs.1160 and 1161 (Underground Tee)
 

See MH 12-N file for this data See MH 10-N file for this data

12-N 10-N

KEY

P = Pass
F = Fail
S = Supply
R = Return

NOTES:

1.  Supply/Return drains tested on 8/15/07:  all dry

N

S

EW

TO:

TO:TO:
S/R

S/RS/R

S/R

SR

MH-11N

PP

12

 

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Supply to 1160/1161 P
2 2 Return to 1160/1161 P

MH 11-N
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DATE:  8/22/2007  

  

 

 

  

P = PASS
F = FAIL

 S = SUPPLY
R = RETURN

N - Main to 13-N, tested on 10-08-07 after vent plumbing modified in 13-N

E - Main to 11-N

W1 - Feeder to 1350

W2 - Feeder to Bldg. 1140

NOTES:

1.  Pit wet and muddy
2.  Supply/Return drains tested on 8/15/07:  All Dry

N

S

E
W1

MH-12N

S

S

S

S

R

R

R

R

W2
P

P

P
P

P
P

P F

1

2

1 2

5

6

7
8

  

Logger No. Transducer No.            
(Channel No.) Description P/F Comment

1 1 (1) Supply to 11-N P
2 (2) Return to 11-N P

3 (3) Return to 13-N See Below Cannot pressurize, could not enter 13-N pit to seal, permit required

4 (4) Supply to 13-N See Below Cannot pressurize, could not enter 13-N pit, to seal, permit required

2 5 (1) Return to Bldg. 1140 P
6 (2) Supply to Bldg. 1140 P
7 (3) Return to Bldg. 1350 P
8 (4) Supply to Bldg. 1350 P

1 1 (1) Supply to 13-N P Test on 10-08-07 after vent plumbing modification on 13-N

2 (2) Return to 13-N F Test on 10-08-07 after vent plumbing modification on 13-N.  Marginal 
failure

MH 12-N
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DATE:  

14-N

Bldg. 1150

KEY

P = Pass
F = Fail
S = Supply

12-N R = Return

NOTES:
No tests conducted from this pit.  This is a restricted access, permit-required pit with vents welded together to common large vent making isolation and testing 
of individual lines impossible.  Vent plumbing was modified to allow pressurization of main trunks by installing and closing individual ball valves on vents in 13-N.  
Tests conducted on 10-08-07.  See 12-N and 14-N files for results.  Lines to Bldg 1150 not tested.

N

S

EW

TO:

TO:

TO:

S/R

S/R

RS

RS

MH-13N

 

 

 

 

 



ERDC/CERL TR-11-14 H74 

DATE:  10/08/2007

 

 

P = Pass
F = Fail
S = Supply
R = Return

E.  Feeder from 13-N

NOTES:

2.  Supply/Return drains tested on 8/15/07:  All Dry

1.  This pit is the end of the North network according to Vanguard-ICT "as built' network drawing M-12 (9/27/02).  
Additional feeder conduits run from north and west walls, but are not included in network defined by drawing M-12.

N

S

EW
MH-14N

S

R
F

F5

6

Logger No. Channel No. Transducer No. Description P/F Comment

2 1 5 Supply to 13-N F
Test performed on 10-08-07 after vent plumbing 
modification in 13-N.  Unable to pressurize, test 
aborted due to gland seal leaks.

2 6 Return to 13-N F
Test performed on 10-08-07 after vent plumbing 
modification in 13-N.  Unable to pressurize, test 
aborted due to gland seal leaks.

MH 14-N
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DATE:  8/20/2007  

 

  

 

W - Main trunk Return and Supply to 10-N P = PASS
F = FAIL

E - Main trunk Return and Supply to 16-N S = SUPPLY
R = RETURN

NOTES:

1.  Pit is dry with some loose dry soil.  Sump has low level of water.
2.  Supply/Return drains tested on 8/15/07:  All Dry

N

S

EW
MH-15N

S

RR

S

1

24

3 F
FF

P

 

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 East Wall Main Return F Unable to pressurize

2 2 East Wall Main Supply F Unable to pressurize
3 3 West Wall Main Return P
4 4 West Wall Main Supply F Unable to pressurize

MH 15-N
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ERDC/CERL TR-11-14 H80 

  

 

S = SUPPLY
R = RETURN

W - Main Supply and Return to 15-N (see MH 15-N file for pressure check data)

E - Main Supply and Return over creek to 17-N (above-ground)

NOTES:

1.  Dry pit with some dry dirt.  No pressurization tests conducted from this pit. 
2.  Supply/Return drains tested on 8/15/07:  East wall all dry; no drains on west wall conduits (above-ground run to 
MH 17-N)

N

S

EW MH-16N
RR

SS

 

 

 

 

 

 

 

 

 



ERDC/CERL TR-11-14 H81 

  

  

 

 R = RETURN
S = SUPPLY

W - Main trunk lines to 16-N (above ground, over creek)

E - Feeder lines to 18-N 

NOTES:

1.  No pressurization tests conducted from this pit.
2.  Supply/Return drain tests conducted on 8/15/07:  East wall supply valve was open, drain dry when cap removed; 
East wall return drain cap was off and valve open, dry; no drains on west wall conduits (above-ground run to MH 16-
N)   

N

S

EW MH-17N
RR

SS

 

 

 

 

 

 

 



ERDC/CERL TR-11-14 H82 

DATE:  8/21/07

 

 

(Return tested 9/13/07)

 

P = PASS
F = FAIL
S = SUPPLY
R = RETURN

N - Feeder to Bldg 8030

W - Main trunk from 17-N

 

NOTES:

1.  Pit dry with numerous spider webs and yellow jacket nests.  Some loose soil.  Sheared off vent pipe on main return line 
entering at north end of west wall.  Request Ft. Carson maintenance replace so that line can be tested.  Fitting fixed and 
conduit tested again on 9/13/07
2.  Supply/Return drains tested on 8/15/07;  Both west wall drains uncapped, valves found open and drain dry;  north wall 
Supply drain valve was frozen and inoperable, could not determine if valve was open or closed, could not remove valve; 
north wall Return drain valve found open, drain dry.

N

S

EW MH-18N

R S

S

R

12

3

1

PP

P

F

 

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Supply to Bldg 8030 P

2 2 Return from Bldg. 8030 P
3 3 Supply from 17-N P

4 4 Return to 17-N See Below Vent pipe sheared off during removal, W/O submitted for repair, will 
test when fitting is repaired.

1 1 Return to 17-N F Vent pipe repaired, line tested, line failed

MH 18-N
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Fort Carson Pressure Test Results. 

Ft. Carson Pressure Test Results

FROM TO S/R P-Start P-End Delta P % Drop Pass/Fail 
(Current)

Pass/Fail 
(Change)

NORTH LOOP

MH-1N MAIN PLANT S * F
R * F

MH-2N MH-3N S * F
R * F

1668/1669/1670 S 15.94 13.01 2.93 18.4% F
R 15.99 15.52 0.47 2.9% P

MH-1N S 15.26 15.25 0.01 0.1% P
R 15.51 12.44 3.07 19.8% F

1667 S 15.90 11.44 4.46 28.1% F
R 15.88 15.50 0.38 2.4% P

MH-4N 1662/1663 S 15.94 15.54 0.40 2.5% P
R 15.97 15.35 0.62 3.9% P

MH-3N S 15.43 15.32 0.11 0.7% P
R 15.80 15.75 0.05 0.3% P

1664 S 15.86 13.18 2.68 16.9% F
R 16.60 15.24 1.36 8.2% P

MH-5N S * F
R * F

MH-6N MH-7N S * F
R * F

1368/1369/1370 S 15.88 15.50 0.38 2.4% P
R 16.76 16.45 0.31 1.8% P

MH-5N S * F
 R * F

1367 S 16.67 13.43 3.24 19.4% P F
R 17.15 16.44 0.71 4.1% P

MH-8N 1351/1352 S 15.82 15.23 0.59 3.7% P
R 15.51 14.63 0.88 5.7% P

MH-7N S 15.67 15.53 0.14 0.9% P
R 15.02 15.07 -0.05 -0.3% P

1363 S 15.62 12.06 3.56 22.8% F
R 16.45 14.96 1.49 9.1% P

MH-9N MH-10N S 15.69 15.67 0.02 0.1% P
R * F

1361/1362 S 15.99 15.84 0.15 0.9% P
R 16.08 16.01 0.07 0.4% P

MH-8N S * F
R * F

1364 S 16.22 15.63 0.59 3.6% P
R 16.33 15.92 0.41 2.5% P

MH-10N 1360 S 16.77 15.50 1.27 7.6% P
R 16.62 14.30 2.32 14.0% P F

MH-11N S * F
R * F

MH-11N 1160/1161 S 15.54 15.59 -0.05 -0.3% P
R 15.44 14.79 0.65 4.2% P

MH-12N MH-13N S 15.48 15.07 0.41 2.6% P
R 15.36 12.80 2.56 16.7% F

MH-11N S 16.30 15.52 0.78 4.8% P
R 16.53 16.47 0.06 0.4% P

1350 S 15.99 15.95 0.04 0.3% P
R 16.12 15.92 0.20 1.2% P

1140 S 15.94 15.82 0.12 0.8% P
R 15.99 16.01 -0.02 -0.1% P

MH-14N MH-13N S * F
R * F

MH-15N MH-16N S * F
R * F

MH-10N S 15.77 13.50 2.27 14.4% F
R 15.96 16.06 -0.10 -0.6% P

MH-18N 8030 S 15.79 15.36 0.43 2.7% P
R 15.77 15.65 0.12 0.8% P

MH-17N S 15.34 14.96 0.38 2.5% P
R 15.73 13.65 2.08 13.2% F

NORTH LOOP
No. Passed = 37 35

No Failed = 27 29
Total Tested = 64 64



ERDC/CERL TR-11-14 H91 

Fort Stewart Phase I Valve Pit and Pressure Test Data 

 

 

 

DATE:   11/5/2007  

VP - 22 (via SCT)

Bldgs. 634, 635, 636, 637

Main Plant

KEY

P = Pass
F = Fail

VP-24 S = Supply
R = Return
SCT = Shallow Concrete Trench

NOTES:
1.  Pit has badly leaking carrier pipe valve (steam/water) with standing water on floor.  Sump operates intermittently.   This pit is last (most northern) in Phase I system.    

2.   All conduit drains are dry at exits from pit.

N

S

E

W

TO:

TO:

TO:

TO:

S

R

RS

S

R

RS

VP - 23A
P

P

F

F

5

8 6

7

Logger No. Channel No. Transducer No. Description P/F Comment

2 1 5 Supply to Bldgs. 634, 635, 636, 637 P

2 6 Return to Bldgs. 634, 635, 636, 637 P

3 7 Supply to Main Plant F

Gland seals at Main Plant leak, fail to reach 
pressure.  Small amount of water discharged 
from low-point drain between Main Plant and MH-
23

4 8 Return to Main Plant F

Gland seals at Main Plant leak, fail to reach 
pressure.  Small amount of water discharged 
from low-point drain between Main Plant and MH-
23

VP-23
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DATE:   11/5/2007  

VP-23 (via SCT)

 
 

    Bldg. 626

KEY

P = Pass
F = Fail

VP-25/26 (via SCT) S = Supply
R = Return
SCT = Shallow Concrete Trench

NOTES:
1.  VP -24 is flush Confined Space, Permit-Required pit with round manhole entrance to side of shallow concrete trench mains.  Pit has water on floor (~ 2" - 4", estimate).  
Vents plugged in manhole and conduits pressurized from Bldg. 626.
2. Drains dry at Bldg. 626.

N

S

E
W

TO:

TO:

TO:

S R

RS

VP - 24

F

P 1

2

R

S

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Return to Bldg. 626 P
Conduits enter building 626 mechanical room 
and terminate (do not connect to building heating 
system)

2 2 Supply to Bldg. 626 F
Conduits enter building 626 mechanical room 
and terminate (do not connect to building heating 
system)

VP - 24
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DATE:   11/5/2007  

VP-24 (via SCT)

Bldgs. 618, 619,622, 623, 628

 

KEY

P = Pass
F = Fail

VP-27/28 (via SCT) S = Supply
R = Return
SCT = Shallow Concrete Trench

NOTES:
1,  Pit dry, clean.  All conduit drains are dry at exits from pit.  

N

S

EW

TO:

TO:

TO:

R

S

S R

RS

VP - 25/26
F

P7

8

Logger No. Channel No. Transducer No. Description P/F Comment
2 3 7 Return to Bldgs. 618, 619, 622, 623, 628 P  

4 8 Supply to Bldgs. 618, 619, 622, 623, 628 F  

VP - 25/26
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DATE:   11/5/2007  

VP-25/26 (via SCT)

Bldgs. 620, 621
Bldg. 624

KEY

P = Pass
F = Fail

VP-29 (via SCT) S = Supply
R = Return
SCT = Shallow Concrete Trench

NOTES:
1.  Pit dry, clean.  All conduit drains are dry at exits from pit.  

N

S

E
W

TO:

TO:

TO:

TO:

R

S

S R

R

S

RS

VP - 27/28
F

F
P

P

1
4

3
2

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Return to Bldgs. 620, 621 F
High volume of air/dust venting around conduit at 
pit wall.  Immediate failure.  Top of conduit exits 
pit @ 21" below grade.

2 2 Supply to Bldgs. 620, 621 F
High volume of air/dust venting around conduit at 
pit wall.  Immediate failure.  Top of conduit exits 
pit @ 21" below grade.

3 3 Return to Bldgs. 624 P Top of conduit exits pit @ 17" below grade.
4 4 Supply to Bldgs. 624 P Top of conduit exits pit @ 17" below grade.

VP -  27/28
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DATE: 11/02/2007  

Bldgs. 616, 617

VP-29, Bldg. 608

Bldg. 614

KEY

P = Pass
F = Fail
S = Supply

Bldgs. 610, 612 R = Return

NOTES:

*  Transducer 6 failed, installed 
Transducer 5 at this location after testing 
in original location shown 

1.  Pit is wet with approx. 1 foot of stagnant water.   Sump system is inoperable.  
2.  All conduit drains dry at exits from pit

N

S

E

W

TO:

TO:

TO:

TO: R

S

S R

S

R

SR

VP - 29A 

P P

P

P

PP

P

P 1

5

43

8

2

5*

7

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Supply to MH-29, Bldg. 608 P

2 2 Return to MH-29, Bldg. 608 P
3 3 Return to Bldgs. 616, 617 P
4 4 Supply to Bldgs. 616, 617 P

2 1 5 Return to Bldg. 614 P

3 7 Return to Bldgs. 610, 612 P
4 8 Supply to Bldgs. 610, 612 P

Logger 2 @ 
1345 1 5 Supply to Bldg. 614 P

No. 6 pressure transducer is inoperable, ran 
separate test using transducer No. 5 after initial 
pressure test using 1, 2, 3, 4, 5, 7, 8.  Test 
initiated at 1145 with datalogger monitoring 
pressure; however, logger recording not started.  
Problem discovered near conclusion of test and 
logger recording started.  Data logger file shows 
line pressure at 1345.

VP - 29A
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DATE:   10/31/2007  

Bldg. 440 (Dental Clinic)

Bldg. 516,  N-S main trunk line to west in SCT

 

VP-37

KEY

P = Pass
F = Fail
S = Supply
R = Return
SCT = Shallow Concrete Trench

NOTES:

2.  All conduit drains dry at exits from pit.

1.  Pit is clean.    End plate leaks at Bldg. 516 on return side.  Prior to pressure test, discharged approx. 1 gallon of water from low-point drain between VP-30 
and destinations to west on supply conduit.  Discharged approx. 3-4 gallons of water from low-point drain between VP-30 and destinations to west on return 
conduit.  

N

S

E
W

TO:

TO:

TO:

R

S

S

R

SR

VP - 30 

F

P

FF

F

F

1

8

2

7

Top of conduit exits pit at 34" below grade

Top of conduit exits pit at 65" below grade

Tested from VP-37 
on 10/30/07Top of conduit exits pit at 79" below grade

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Return to Bldg. 440 F Pressure drops quickly after termination of 
pressurization.

2 2 Supply to Bldg. 440 F Pressure fall to ambient immediately upon 
termination of pressurization

2 3 7 Supply to Bldg. 516, N-S main trunk in SCT F Excessive end-plate leakage at Bldg. 516
4 8 Return to Bldg. 516, N-S main trunk in SCT F

VP - 30
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DATE: 10/31/2007  

VP-20 to north, VP-30 to east (main trunks)

Main Trunks in Shallow Concrete Trench 

Bldgs. 521, 524, 525 Bldgs. 515, 517

KEY

P = Pass
Main Trunks in Shallow Concrete Trench F = Fail

S = Supply
VP-32 (main trunk) R = Return

NOTES:

2.  All line drains at exits from pit are dry.

1.  Pit in line with shallow concrete trench carrying N-S main conduits.  Clean and dry.  Small amount of water discharged from supply and return lines at low-point drain 
between pit and Bldgs. 521, 524 and 525 (also drain end plate leaked badly on one of the lines).  Low-point drain between pit and Bldgs. 515 and 517 discharged 
approx. 2 gallons of water from one line, other line was dry.   

N

S

EW

TO:

TO:

TO:

TO:
R

S

S R

R

S

RS

VP - 31 

F

F
F
F 1

4

3

2

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to Bldgs. 521, 524 and 525 F Bad leak at end plate on Bldg. 521, also at low-point drain

2 2 Supply to Bldgs. 521, 524 and 525 F Bad leak at end plate on Bldg. 521, also at low-point drain
3 3 Supply to Bldgs. 515 and 517 F Substantial air discharge around conduit at exit of pit
4 4 Return to Bldgs. 515 and 517 F Substantial air discharge around conduit at exit of pit

VP - 31
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DATE: 11/1/2007  

VP-31 (VP-32 eliminated as built)

Bldgs. 522, 523 Bldg. 518

KEY

P = Pass
F = Fail
S = Supply

VP-35 (VP-34 eliminated as built) R = Return

NOTES:
1.  All drains dry at pit exit.  
2.  No low-point drain pits associated with this valve pit.

N

S

EW

TO:

TO:

TO:

TO:
R

S

S R

R

S

RS

VP - 33

P

PF

P

14

3 2

Main Trunks in Shallow Concrete Trench

Main Trunks in Shallow Concrete Trench

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to Bldg. 518 P Top of conduit exits pit at 19" below grade.

2 2 Supply to Bldg. 518 P Top of conduit exits pit at 19" below grade.
3 3 Return to Bldgs. 522 and 523 P Top of conduit exits pit at 42" below grade.

4 4 Supply to Bldgs. 522 and 523 F No obvious leaks at end-point vents.  Top of 
conduit exits pit at 42" below grade.

VP - 33

MH-33 test on 11/01/07, initiated at 0915; terminated at 1125

Automatic data logging not initiated (operator error).  Pressure data monitored manually in real time.

Supply and return to  Bldg. 518 both passed @ 120 minutes (data channels 1 and 2)

Return to Bldgs. 522 and 523 passed @ 120 minutes (data channel 3)

Supply to Bldgs. 522 and 523 failed at approximately one-hour after pressurization (data channel 4)
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DATE: 11/1/2007  

  VP-33 (VP-34 eliminated as built)

Bldgs. 512, 520   Bldg. 514

KEY

P = Pass
F = Fail
S = Supply

VP-36 R = Return

NOTES:
1.  All conduit drains dry at exit from pit.  
2.  Low-point drain at NW corner of Bldg. 512 is dry.

N

S

EW

TO:

TO:

TO:

TO:
R

S

S R

R

S

RS

VP - 35 

P

P

Main Trunks in Shallow Concrete Trench 

F

F

58

6
7

Main Trunks in Shallow Concrete Trench 

Logger No. Channel No. Transducer No. Description P/F Comment
2 1 5 Return to Bldg. 514 P Top of conduit exits pit at 31" below grade

2 6 Supply to Bldg. 514 P Top of conduit exits pit at 31" below grade
3 7 Return to Bldgs. 512, 520 F Top of conduit exits pit at 32" below grade
4 8 Supply to Bldgs. 512, 520 F Top of conduit exits pit at 32" below grade
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DATE: 11/01/207  

VP- 35

Bldgs. 506, 507, 508, 509   Bldg 504

KEY

P = Pass
F = Fail
S = Supply

Bldgs. 501, 503, New Chapel R = Return

NOTES:
1.  All conduit drains are dry at exits from pit. 
2.  Pit shows evidence of previous tanding water.  Floor is wet and muddy with leaves and pine needles present.   Low-point drain at SE corner of Bldg 503 
discharged 1-2 gallons of water when pressurization attempted (Bldgs 501, 503, new chapel run).  This pit is new and is located in new chapel construction area. 
The pit currently stands above current grade.  Standpipes in the vertical supply and return termination conduits were loose and not threaded.  Standpipes were 
removed and access holes in end plates were sealed with automobile freeze plugs.  End plates also had secure vent plugs  Termination at new chapel was 
inspected and it was determined that vent plugs were in place at that site.  Lines were re-pressurized, but failed to maintain pressure.  Vent plugs at all 
terminations were re-inspected while lines were still pressurized,  but no leaks were identified.  Evidence that standing water level at bottom of standpipes was 6 - 
8".    

N

S

EW

TO:

TO:

TO:

TO:

R

S

S R

R

S

RS

VP - 36 

FF

P

PP

P

1

4 3

8

27

Main Trunks in Shallow Concrete Trench

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to Bldg. 504 P

2 2 Supply to Bldg. 504 P
3 3 Return to Bldgs. 501, 503, new chapel F
4 4 Supply to Bldgs. 501, 503, new chapel F

2 3 7 Return to Bldgs. 506, 507, 508, 509 P
4 8 Supply to Bldgs, 506, 507, 508, 509 P

VP - 36
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DATE:   10/29/2007  

Bldg. 350 (Hospital)

Tested on 10/25/07
Test on 10/30/07 See VP-39 Data File

VP-30 VP-39 (VP-38 does not exist)

KEY

P = Pass
F = Fail
S = Supply
R = Return

NOTES:
1.  All local line drains are dry at exit from pit. 
2. Pit had ~ 6" water when opened for testing. Manually triggered sump to drain. Pit floor cluttered with pine straw and mud. Inspected low-point drain between VP-37 and Bldg. 350. Found water in both
center standpipe and annular space accessed by side plugs (normal vent/drain plugs). Cap on return side standpipe was wedged in place because pipe thread was severely damaged. Both supply and
return passed pressure test which shed doubt on whether this drain pit is actually incorporated into the lines between VP-37 and Bldg. 350. Depth is approximately 10 feet. Re-pressurized both lines with
caps/plugs removed at low-point drain (Bldg. 350 vents plugged) to determine if drains/vents are in these lines. Pressure tests on 10/31 resulted in discharge of approx. 2 gallons of water from each line.
Low-point drain between VP-37 and VP-30 was inspected and found to be dry (both supply and return). Depth is approximately 10 feet. These low-point drains were checked with air flow and determined to
be plumbed into the conduits. Ran air flow diagnostic with vents in old pit on NW corner of new clinic (Bldg. 412) and vents in Bldg. 412 mech. room unplugged. Air was discharging from old pit vents, but
not from Bldg. 412 vents.  Conclude that Bldg. 412 is fed through old pit.

N

S

EW

TO:

TO:TO:
R

SS

R

RS

VP - 37

F

F

PF

P

F

87

Top of conduits approx. 42" below grade 
(top of pit wall) at exit from pit

Top of conduits approx. 42" below 
grade (top of pit wall) at exit from pit

Top of conduits approx. 42" below 
grade (top of pit wall) at exit from pit)

7

8

Logger No. Channel No. Transducer No. Description P/F Comment

2 3 7 Supply to Bldg. 350 (Hospital) F

Test conducted on 10/29/07.  Local drain in VP-
37 dry, Low point drains (supply, return) between 
VP-37 and Bldg. 350 are wet.  Loose cap (center 
standpipe) on return line probably would have 
blown off when pressurized which casts doubt on 
whether or not these drains are really plumbed 
into the line between VP-37 and Bldg. 350.

4 8 Return to Bldg. 350 (Hospital) P

Test conducted on 10/29/07.  Local drains 
(supply and return) in VP-37 dry, Low point 
drains (supply and return) between VP-37 and 
Bldg. 350 are dry.

 

2 3 7 Supply to VP-30 F Test conducted on 10/30/07.  Unable to sustain 
line pressure due to leak at conduit seal in VP-30

4 8 Return to VP-30 P Test conducted on 10/30/07.  

VP - 37
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DATE:   10/25/2007  

VP-37 (VP-38 does not exist)

   Bldgs. 208, 211, 212

KEY

P = Pass
F = Fail
S = Supply

VP-41 (VP-40 does not exist) R = Return

NOTES:
1. All conduit drains were dry at exits from pit.
2.  Pit has shallow water (< 1") on west side, sump in SW corner of pit.  Low-point drains between VP-39 and VP-37 were unplugged during initial diagnostic air flow 
tests to determine conduit route.  No discharge from the low-point drains was noted during these low-pressure tests.  After plugging vents in VP-37 attempts to 
pressurization line between VP-39 and VP-37 resulted in discharge from low-point drains.   When observed, one line was discharging water (approx. 1-2 gallons while 
observed before venting air-only).  The second low-point drain was venting air.  The low-point drains were pluggedand pressurizaton was resumed.  Both supply and 
return lines failed subsequent pressure test. 

Bldgs. 206, 207
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TO:

TO:

TO:

TO:

R
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R

S
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VP - 39

P P

F

P

FF

P

P 1

5

43
2

6

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Return to Bldgs. 208, 211 and 212 P Drain dry.  Top of conduit exits pit @ 33" below 
grade

2 2 Supply to Bldgs. 208, 211 and 212 P Drain dry.  Top of conduit exits pit @ 33" below 
grade

3 3 Supply to VP-37 F Drain dry.  Top of conduit exits pit @ 30" below 
grade

4 4 Return to VP-37 F Drain dry.  Top of conduit exits pit @ 30" below 
grade

2 1 5 Return to Bldgs. 206, 207 P Drain dry. Top of conduit exits pit @ 64" below 
grade

2 6 Supply to Bldgs. 206, 207 F Drain dry.  Top of conduit exits pit @ 64" below 
grade

N/A Return to VP-41 Drain dry.  This line tested from VP-41, Top of 
conduit exits VP-39 @ 31" below grade.

N/A Supply to VP-41 Drain dry.  This line tested from VP-41, Top of 
conduit exits VP-39 @ 31" below grade.

VP - 39
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DATE: 10/25/2007  

VP-39 (VP-40 does not exist)

Bldg. 213, Old Pit* VP-42, Bldg. 215

* Old pit at SE corner of Bldg 213

KEY

P = Pass
F = Fail
S = Supply
R = Return

NOTES:
1.  All conduit drain are dry at exits from pit.

2.  Pit is "clean" and dry.  Goosenecks @ Bldg. 215 are somewhat loose.  Line to 213 tees to old pit at SE corner of 213 - must cap vents in old pit to pressurize 213.  Pressure transducer #6 failed at 
beginning of test.  Replaced #6 with #7 transducer, but registered data on channel 7.  New transducer ordered to replace #6.  Low point drains between VP-41 and VP-42 are dry.  There is no low-
point drain between VP-41 and VP-39 (VP-40 does not exist).
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TO: TO:

R
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VP - 41 
P

P

PP

F

F

1

5 4

3

2
6

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Supply to VP-39 P Drain dry.  Top of conduit exits pit @ 59" below 
grade

2 2 Return to VP-39 P Drain dry.  Top of conduit exits pit @ 59" below 
grade

3 3 Return to VP-42, Bldg. 215 P Drain dry.  Top of conduit exits pit @ 29" below 
grade

4 4 Supply to VP-42, Bldg 215 P Drain dry.  Top of conduit exits pit @ 29" below 
grade

2 1 5 Return to Bldg. 213, old pit at SE corner of Bldg. 
213 F Drain dry.  Top of conduit exits pit @ 35" below 

grade

2 6 Supply to Bldg. 213, old pit at SE corner of Bldg. 
213 F Drain dry.  Top of conduit exits pit @ 35" below 

grade

VP - 41
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DATE:   10/24/2007  

BLDG. 218 Bldgs. 223, 225

(No test this day)

VP-41, Bldg. 215

KEY

P = Pass
F = Fail
S = Supply
R = Return

Bldg. 216 Bldgs. 217, 224

NOTES:
1.  All conduit drains dry at exits from pit
2.  Pit dry and "clean".  Low point drains between VP-42 and VP-41 are dry

N

S

EW

TO: TO:

TO:TO:

TO:

RSS R

S

R

SR
SR

VP- 42

F F P P

PPFF

P/F

P/F

1 2 3 4

5678

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to 218 F Drain at exit of pit is dry

2 2 Supply to 218 F Drain at exit of pit is dry
3 3 Return to 223 and 225 P Drain at exit of pit is dry
4 4 Supply to 223 and 225 P Drain at exit of pit is dry

2 1 5 Return to 217 and 224 P Drain at exit of pit is dry
2 6 Supply to 217 and 224 P Drain at exit of pit is dry
3 7 Return to 216 F Drain at exit of pit is dry
4 8 Supply to 216 F Drain at exit of pit is dry

VP - 42
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DATE: 11/7/2007  

Tees from feeder lines running from VP-41 to Bldg. 213

KEY

P = Pass
F = Fail
S = Supply

Bldg. 258 (HQ) R = Return

NOTES:

1.  Old pit with water covering conduits running low across pit (estimate 1-2 feet deep).  Conduit entrances and exits from pit are elevated and well above 
water line.   Sump pump not working, sump discharge pipe broken off at grade.  Conduits to Bldg. 258 from old pit may be "old design" per Vernon Meyer.

N

S

EW

TO:

TO:

R S

SR

Old VP
 (SE corner of 

Bldg. 213)  

P P

1 2

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Return to Bldg. 258 from old pit at SE corner of 
Bldg. 213 P

Pressurized at Bldg 258 mechanical room with 
plugs installed at old pit vents.  Note: data 
acquisition started at 0840, recording started at 
0849. 

2 2 Supply to Bldg. 258 from old pit at SE corner of 
Bldg. 213 P

Pressurized at Bldg 258 mechanical room with 
plugs installed at old pit vents.  Note: data 
acquisition started at 0840, recording started at 
0849. 

Bldg. 258
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DATE: 11/7/2007  

Tees from main lines running between VP-37 and VP-30B

KEY

P = Pass
F = Fail
S = Supply

Bldg. 412 (New Clinic) R = Return

NOTES:
1.  Old pit with water (estimate 6" deep).  Sump works intermittently, but cannot keep pit dry.  Conduits running to Bldg. 412 from old pit may be "old 
design" per Vernon Meyer 
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TO:

R S
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Old VP 
(NW corner of 

Bldg. 412)  

F F

6 5

Logger No. Channel No. Transducer No. Description P/F Comment

2 1 5 Supply to Bldg. 412 from old pit on NW corner 
of Bldg. 412 F Pressurized from vents in old pit

2 6 Return to Bldg. 412 from old pit on NW corner 
of Bldg. 412 F Pressurized from vents in old pit

Bldg. 412 (New Clinic)
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Fort Stewart Phase I Pressure Test Evaluation. 

 

Ft. Stewart Pressure Test Results
NOTES:  "*" = Unable to Pressurize;  "* *" = Dataloggers Monitored Manually, Recording Not Initiated (Operator Error)

FROM TO S/R P-Start P-End Delta P % Drop Pass/Fail 
(Current)

Pass/Fail 
(Change)

PHASE I
VP-23A 634/635/636/637 S 15.72 15.00 0.72 4.6% P

R 15.31 14.39 0.92 6.0% P
MAIN PLANT S * F

R * F

VP-24 626 S 16.93 12.35 4.58 27.1% F
R 16.29 15.25 1.04 6.4% P

VP-25/26 618/619/622/623/628 S 17.29 5.69 11.60 67.1% F
R 15.51 14.92 0.59 3.8% P

VP-27/28 624 S 16.65 16.44 0.21 1.3% P
R 15.35 15.02 0.33 2.1% P

620/621 S * F
R * F

VP-29A VP-29/608 S 16.06 15.54 0.52 3.2% P
R 15.41 15.57 -0.16 -1.0% P

616/617 S 16.02 17.61 -1.59 -9.9% P
R 15.66 14.29 1.37 8.7% P

614 S 16.00 15.46 0.54 3.4% P
R 15.28 15.32 -0.04 -0.3% P

610/612 S 15.34 14.39 0.95 6.2% P
R 15.66 15.38 0.28 1.8% P

VP-30 440 (DENTAL) S * F
R 15.35 12.55 2.80 18.2% F

516 S 16.12 12.90 3.22 20.0% F
R 15.52 13.77 1.75 11.3% P F

VP-31 521/524/525 S 14.87 4.38 10.49 70.5% F
R 15.85 13.08 2.77 17.5% F

515/517 S * F
R * F

VP-33 518 S * * P
R * * P

522/523 S * * F
R * * P

VP-35 514 S 15.83 15.36 0.47 3.0% P
R 16.11 15.64 0.47 2.9% P

512/520 S 16.41 13.93 2.48 15.1% P F
R 16.81 12.73 4.08 24.3% F



ERDC/CERL TR-11-14 H184 

Fort Stewart Phase I Pressure Test Results (concluded). 

NOTES:  "*" = Unable to Pressurize;  "* *" = Dataloggers Monitored Manually, Recording Not Initiated (Operator Error)
FROM TO S/R P-START P-END DELTA P % DROP ORIGINAL CHANGE

VP-36 504 S 16.33 15.85 0.48 2.9% P
R 16.03 15.34 0.69 4.3% P

501/503/CHAPEL S * F
R * F

505/506/507/508 S 15.75 15.54 0.21 1.3% P
R 15.82 15.71 0.11 0.7% P

VP-37 350 S 16.27 14.55 1.72 10.6% P F
R 14.82 14.70 0.12 0.8% P

VP-30 S 15.29 10.46 4.83 31.6% F
R 15.17 15.05 0.12 0.8% P

VP-39 208/211/212 S 15.13 15.04 0.09 0.6% P
R 15.40 14.80 0.60 3.9% P

VP-37 S 14.70 12.65 2.05 13.9% F
 R 15.86 12.48 3.38 21.3% F

206/207 S 15.86 13.88 1.98 12.5% P F
R 15.71 15.01 0.70 4.5% P

VP-41 VP-39 S 15.27 14.83 0.44 2.9% P
R 15.25 14.82 0.43 2.8% P

VP-42, 215 S 15.11 14.63 0.48 3.2% P
R 15.18 14.33 0.85 5.6% P

213, OLD VP S 15.66 13.51 2.15 13.7% P F
R 15.44 12.92 2.52 16.3% F

VP-42 218 S 15.98 12.49 3.49 21.8% F
R 15.37 13.25 2.12 13.8% F

223/225 S 15.52 15.16 0.36 2.3% P
R 15.20 14.67 0.53 3.5% P

VP-42 217/224 S 15.31 15.12 0.19 1.2% P
R 15.40 14.85 0.55 3.6% P

216 S 16.51 14.41 2.10 12.7% P F
R 16.21 13.76 2.45 15.1% P F

OLD VP 258 (HQ) S 16.13 16.21 -0.08 -0.5% P
R 15.72 15.54 0.18 1.1% P

OLD VP 412 (CLINIC) S 16.23 14.02 2.21 13.6% P F
R 15.49 12.67 2.82 18.2% F

Phase I No. Passed = 46 38
No Failed = 24 32

Total Tested = 70 70
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Appendix I: Consolidated Phase II and III 
Manhole and Pressure Test Data for Forts 
Carson and Stewart 

Fort Carson Phase II and III Manhole and Pressure Test Data 

DATE: 10/2/2007  

  Main Heating  Plant

(These lines pressurized from MH 4-S) 1864

4-S

KEY

P = Pass
F = Fail
S = Supply

2-S 1856 R = Return

NOTES:

1.  Drains tested on 8/16/07:  North and West wall drains all dry;  East wall Supply and Return drain nipples discharged small amount (< 1 oz.) when cap removed, dry 
when valve opened;  1S Supply issued several drops when cap removed, drain valve dry when opened; 1S Return was dry;  2S Supply and Return drains dry.        
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1S2S

1 2 3 4

5 6
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Logger 
No. 

Chananel 
No. Transducer No. Description P/F Comment

1 1 1 Return to 2-S F

2 2 Supply to 2-S F
3 3 Return to 1856 P
4 4 Supply to 1856 P

2 1 5 Supply to Main Plant P

2 6 Return to Main Plant F
3 7 Supply to 1864 F
4 8 Return to 1864 F

MH 1-S
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DATE:   10/2/2007  

(Tested from MH 1-S)
1-S 

1855

KEY

P = Pass
F = Fail
S = Supply
R = Return

NOTES:

1.  Supply/Return drains tested on 8/16/07:  All Dry

N

S

EW
TO:

R

S

MH-2S
F

F

TO:

1

2

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Supply to 1855 F

2 2 Return to 1855 F

MH 2-S
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DATE:   9/19/2007  

1-S

Tested from MH 5-S

5-S

KEY

P = Pass
F = Fail
S = Supply

6-S R = Return

NOTES:  

1.  Vent elbow at entry of conduit cracked (under insulation)
2.  Supply/Return drains tested on 8/16/07:  All Dry

N

S

EW

TO:

TO:

TO:

RS

S/R

S/R

RS

MH-4S

F1

FP

P/F

P/F

F1

1 2

3 4

 

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Supply to 6-S F Vent elbow at entry of conduit is cracked under insulation, unable to 
pressurize

2 2 Return to 6-S F Vent elbow at entry of conduit is cracked under insulation, unable to 
pressurize

3 3 Supply to 1-S P
4 4 Return to 1-S F

MH 4-S
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DATE: 8/29/2007  

1850 1851

4-S

 

KEY
Leak in pressure test rig relief valve

Replaced with plug and retest for one hour P = Pass
F = Fail
S = Supply

1852 R = Return

NOTES:  

1.  Supply/Return drains tested on 8/19/07:  3" standing water in NE corner of pit;  East wall drains all dry;  N1 Return dry, Supply discharged a few drops 
when cap removed, drain valve dry when opened; N2 Supply and Return discarged approx. 3 oz. when cap removed from drain nipple, drain valve dry 
when opened;  South wall Return dry, Supply discharged approx. 1 oz when cap removed from nipple, drain valve dry when opened.   

N

S

E
W

TO: TO:

TO:

TO:

S

R

SR

SR
SR

MH-5S

P F

F

F

PPPP

N1 N2

1 2 3 4

5

6

78



ERDC/CERL TR-11-14 I19 

Logger No. Channel 
No.

Transducer 
No. Description P/F Comment

1 1 1 Return Feeder from 1850 P
2 2 Supply Feeder to 1850 P
3 3 Return Feeder from 1851 P
4 4 Supply Feeder to 1851 P

 
2 1 5 Supply from 4-S (Main) F

2 6 Return to 4-S (Main) F

3 7 Supply Feeder to 1852 F

Failed to hold pressure after two attempts to pressurize, Doghouse 
and local connections checked for leaks.  No leaks at doghouse, 
small leak at vent pipe nipple to end plate in pit (partially buried in 
insulation)    

4 8 Return Feeder from 1852 P

PRV in test rig leaking, replaced with a plug and repressurized.  
Noted small leat at vent pipe nipple to end plate in pit (partially buried 
in insulation). Leak approximately the size found in channel 7, but line 
showed no significant loss in pressure.  Doghouse fittings tight with 
no leaks

MH 5-S

 



ERDC/CERL TR-11-14 I20 

 



ERDC/CERL TR-11-14 I21 

 



ERDC/CERL TR-11-14 I22 

 



ERDC/CERL TR-11-14 I23 

 



ERDC/CERL TR-11-14 I24 

 



ERDC/CERL TR-11-14 I25 

 



ERDC/CERL TR-11-14 I26 

 



ERDC/CERL TR-11-14 I27 

DATE:   9/19/2007  

1854

Tested from MH 4-S (see MH 4-S file )

1853 4-S

KEY

P = Pass
F = Fail

Tested from MH 7-S (see MH 7-S file) S = Supply
7-S R = Return

NOTES:  

1. Supply/Return drain check attempted on 8/16/07:  Pit flooded (approx 8" deep),  drain check not conducted. 

N

S

EW

TO:

TO:

TO:

TO:
S

R

S R

R

S

SR

MH-6S

P/F P/F

P/F

P/F

PF

F

F 5

6

7 8

Logger No. Channel No. Transducer No. Description P/F Comment
2 1 5 Return to 1853 F

2 6 Supply to 1853 F
3 7 Return to 1854 F
4 8 Supply to 1854 P

MH 6--S

 

 

 

 

 

 



ERDC/CERL TR-11-14 I28 

 



ERDC/CERL TR-11-14 I29 

 



ERDC/CERL TR-11-14 I30 

 



ERDC/CERL TR-11-14 I31 

DATE:   10/04/2007  

6-S

8-S

KEY

P = Pass
F = Fail
S = Supply

9-S R = Return

NOTES:  

1.  Vent elbow in 7-S to 9-S Return is broken, unable to pressurize line
2.  This pit is "Restricted Access - Permit Required"

N

S

EW

TO:

TO:

TO:

R ? S ?

S

R

RS

MH-7S

F 1 P

PF

F

F

12

34

5

6

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to 6-S P

2 2 Supply to 6-S F
3 3 Supply ? to 9-S P

4 4 Return ? to 9-S F Vent elbow in 7-S broken, unable to pressurize

2 1 5 Supply to 8-S F
2 6 Return to 8-S F

MH 7-S

 



ERDC/CERL TR-11-14 I32 

 



ERDC/CERL TR-11-14 I33 

 



ERDC/CERL TR-11-14 I34 

 



ERDC/CERL TR-11-14 I35 

 



ERDC/CERL TR-11-14 I36 

 



ERDC/CERL TR-11-14 I37 

 



ERDC/CERL TR-11-14 I38 

 



ERDC/CERL TR-11-14 I39 

 



ERDC/CERL TR-11-14 I40 

 



ERDC/CERL TR-11-14 I41 

DATE:  8/29/2007

 

Test conducted from MH 7-S
See MH 7-S data file 

1951 7-S

1950

KEY

P = Pass
F = Fail
S = Supply

1955 1954 R = Return

NOTES: 

1.  Supply/Return drains tested on 8/16/07:  All Dry 

N

S

EW

TO:

TO:TO:

TO:

TO:

R

S

SRS R

R

S

S

R

MH-8S

P P P P

P/F

P/FP

P

F
P

1234

5

6

7

8

Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Supply Feeder to 1954 P
Pressure relief valve on test rig venting, replaced with plug and 
repressurized.  Test contiuned for one hour after relief valve removal 
with minor pressure loss.

2 2 Return Feeder from 1954 P
3 3 Return Feeder from 1955 P
4 4 Supply Feeder to 1955 P

2 1 5 Return Feeder from 1950 P
2 6 Supply Feeder to 1950 F
3 7 Supply Feeder to 1951 P
4 8 Return Feeder from 1951 P

MH 8-S

 

 

 

 

 



ERDC/CERL TR-11-14 I42 

 



ERDC/CERL TR-11-14 I43 

 



ERDC/CERL TR-11-14 I44 

 



ERDC/CERL TR-11-14 I45 

 



ERDC/CERL TR-11-14 I46 

 



ERDC/CERL TR-11-14 I47 

 



ERDC/CERL TR-11-14 I48 

 



ERDC/CERL TR-11-14 I49 

 



ERDC/CERL TR-11-14 I50 

 



ERDC/CERL TR-11-14 I51 

  

 

 
 

 

 

E1 - Main Trunk Supply/Return from 7-S

E2 - Supply/Return feeder to 10-S

S - Main Trunk Supply/Return to 16-S

W - Supply/Return feeder to 12-S

NOTES:

 

1.  No pressurization conducted from this pit.  Pressure tests conducted from adjacent pits (7-S, 10-S and 12-S).
2.  Supply/Return drains tested on 8/16/07:  All dry.

N

S

E1
W MH-9S

E2

 

 

 

 

 

 

 



ERDC/CERL TR-11-14 I52 

DATE:    9/20/2007  

1958

9-S

KEY

P = Pass
F = Fail
S = Supply

2058 R = Return

NOTES:
1.  Supply/Return drains tested on 8/16/07:  North and West wall drains all dry;  South wall Supply discharged approx. 1 oz black water when 
cap removed from nipple, drain valve dry when opened;  South wall Return discharged approx. 1 oz muddy water when cap removed from 
nipple, approx. 1 oz of additional muddy water discharged when drain valve opened and then dry.  

N

S

EW

TO:

TO:

TO:

 

R S

R

S

RS

MH-10S

F F

 

FF

F

F

5

6

7 8

5 
(12:19)

6
(12:19)

Logger No. Channel No. Transducer No. Description P/F Comment
2 1 5 Return to 9-S F

2 6 Supply to 9-S F
3 7 Supply to 1958 F
4 8 Return to 1958 F

2 1 5 (12:19) Supply to 2058 F
2 6 (12:19) Return to 2058 F

MH 10-S

 



ERDC/CERL TR-11-14 I53 

 



ERDC/CERL TR-11-14 I54 

 



ERDC/CERL TR-11-14 I55 

 



ERDC/CERL TR-11-14 I56 

 



ERDC/CERL TR-11-14 I57 

 



ERDC/CERL TR-11-14 I58 

 



ERDC/CERL TR-11-14 I59 

 



ERDC/CERL TR-11-14 I60 

DATE: 9/20/2007  

1957 (MH 14-S)

13-S 9-S

KEY

P = Pass
F = Fail
S = Supply
R = Return

NOTES:  

2057 (MH 15-S)

1.  Supply/Return drain tests conducted on 8/16/07:  East and West wall drains all dry;  North wall Supply and Return both discharged < 
1 oz muddy water from nipple when cap removed, < 1oz muddy water from drain valve when opened;  South wall Supply drain 
discharged  < 1 oz clear water from plug, < 1oz black water from valve;  South wall Return drain dishcharged < 1 oz clear water from 
plug, < 1oz clear water from valve. 

2.  Access to Bldgs. 1957 and 2057 through existing old manholes designated MH 14-S and MH 15-S on current "as built" drawings.  
These are restricted, permit-required pits with round iron coverplates.  Pits are very congested with drains/vents not accessible.  
Conduits from MH 12-S to these two buildings were not pressure tested.

N

S

EW

TO:

TO:

TO:

TO:

S

R

  

S/R S/R

R

S

SR

MH-12S

P/F P/F

  

F

P

P/FP/F

F

F 1

2 3

4

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to 13-S F

2 2 Supply to 13-S F
3 3 Supply to 9-S P
4 4 Return to 9-S F

MH 12-S

 



ERDC/CERL TR-11-14 I61 

 



ERDC/CERL TR-11-14 I62 

 



ERDC/CERL TR-11-14 I63 

 



ERDC/CERL TR-11-14 I64 

 



ERDC/CERL TR-11-14 I65 

DATE:  8/24/2007

 

 
 

  

S = SUPPLY
 R = RETURN

P = PASS
F = FAIL

N - Feeder to Bldg. 1953

E -  Feeder from 12-S

S - Feeder to Bldg. 2050

W1 - Feeder to Bldg. 2051 

W2 - Feeder to Bldg. 1952

 

NOTES:

 

1.  Pit dry with moderate soil on floor.
2.  Supply/Return drains tested on 8/16/07:  All drains dry.

N

S

E

W1

MH-13S

S R

S R

S

S

R

R

W2 S

R

P

P

P

P

P

P

F

F

1 2

34
5
6

7

8

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Supply to Bldg. 1953 F  

2 2 Return from Bldg. 1953 P
3 3 Return from Bldg. 2050 F  
4 4 Supply to Bldg. 2050 P

2 1 5 Supply to Bldg. 2051 P
2 6 Return from Bldg. 2051 P
3 7 Return from Bldg. 1952 P
4 8 Supply to Bldg. 1952 P

MH 13-S



ERDC/CERL TR-11-14 I66 

 



ERDC/CERL TR-11-14 I67 

 



ERDC/CERL TR-11-14 I68 

 



ERDC/CERL TR-11-14 I69 

 



ERDC/CERL TR-11-14 I70 

 



ERDC/CERL TR-11-14 I71 

 



ERDC/CERL TR-11-14 I72 

 



ERDC/CERL TR-11-14 I73 

 



ERDC/CERL TR-11-14 I74 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ERDC/CERL TR-11-14 I75 

 

 

 



ERDC/CERL TR-11-14 I76 

DATE: 9/19/2007  

2054

2056

2053 16-S2

2052

KEY

P = Pass
F = Fail
S = Supply

2061 R = Return

NOTES:
1.  Weld failed at drain
2.  MH 16-S is "restricted access - permit required" pit, no testing conducted in MH 16-S 

3. Supply/Return drain tests conducted on 8/16/07:  All drains on North, East and West walls dry; South wall Supply drain - few black drops from nipple when cap 
removed, valve dry;  South wall Return drain - < 1 oz black water from plug, few black drops from valve.   

N

S

E

W1 TO:

TO:

TO:

TO:

TO:

TO:

S/R

S/R

R S

R

S

S

R

SR

S

R

MH-17S

F F

P/F

P/F

F 1P

P

F

F

F

F

P

W2

W3
12

3

4

5

6

7
8 5 (1240) 6 (1240)

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Supply to 2061 F

2 2 Return to 2061 F
3 3 Return to 2052 P
4 4 Supply to 2052 F

2 1 5 Supply to 2053 F
2 6 Return to 2053 F
3 7 Supply to 2056 F
4 8 Return to 2056 P

2 1 5 (1240) Return to 2054 P
2 6 (1240) Supply to 2054 F Drain weld failed

MH 17-S

 



ERDC/CERL TR-11-14 I77 
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ERDC/CERL TR-11-14 I79 

 



ERDC/CERL TR-11-14 I80 

 



ERDC/CERL TR-11-14 I81 

 



ERDC/CERL TR-11-14 I82 

 



ERDC/CERL TR-11-14 I83 

 



ERDC/CERL TR-11-14 I84 

 



ERDC/CERL TR-11-14 I85 

 



ERDC/CERL TR-11-14 I86 

 



ERDC/CERL TR-11-14 I87 

DATE:   9/18/2007 - 9/19/07

2060 18-S
 (9/19/07 Test)

2071

KEY

P = Pass
F = Fail
S = Supply

2070 2075 2074 R = Return

NOTES:
1.  Supply/Return drains tested on 8/16/2007 - all drains dry except Supply to Bldg. 2075 (< 1oz clear water discharged from nipple when cap removed, valve dry 
when opened) 

N

S

EW

TO:

TO:TO:TO:

TO:

TO:

S/R

S/R

R S
RS

S R

S

R

R

S

MH-19S

F F F F F P

P/F

P/FF

P

P

F
123456

7

8

1 (9/19) 

2 (9/19)

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Supply to 2074 P 9/18/2007

2 2 Return to 2074 F 9/18/2007
3 3 Return to 2075 F 9/18/2007
4 4 Supply to 2075 F 9/18/2007

2 1 5 Return to 2070 F 9/18/2007
2 6 Supply to 2070 F 9/18/2007
3 7 Supply to 2071 F 9/18/2007
4 8 Return to 2071 P 9/18/2007

1 1 1 (9/19) Return to 2060 P 9/19/2007
2 2 (9/19) Supply to 2060 F 9/19/2007

MH 19-S

 

 

 

 



ERDC/CERL TR-11-14 I88 

 



ERDC/CERL TR-11-14 I89 

 



ERDC/CERL TR-11-14 I90 

 



ERDC/CERL TR-11-14 I91 

 



ERDC/CERL TR-11-14 I92 

 



ERDC/CERL TR-11-14 I93 

 



ERDC/CERL TR-11-14 I94 

 



ERDC/CERL TR-11-14 I95 

 



ERDC/CERL TR-11-14 I96 

 



ERDC/CERL TR-11-14 I97 

 



ERDC/CERL TR-11-14 I98 

 



ERDC/CERL TR-11-14 I99 

DATE: 10/4/2007  

18-S (Return not tested- vent fitting in 18-S is welded)

22-S 21-S

KEY

P = Pass
F = Fail

 S = Supply
26-S R = Return

NOTES:

3.  Supply/Return drains tested on 8/16/07:  All dry.

1,  Return conduit not pressure tested, Return vent in MH 18-S is weld fitting, not possible to cap or plug 
2. Supply and Return vent elbows on conduits to MH 26-S are broken, unable to pressurize.

N

S

EW

TO:

TO:

S 2R 2

R 1S

MH-20S

F F

P/FP

TO:TO:

1

 

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Supply to 18-S P

2 Return to 18-S No test, vent in 18-S is weld fitting, cannot cap 
and pressurize

3 Supply to 26-S F Vent elbows in 20-S are broken - cannot 
pressurize

4 Return to 26-S F Vent elbows in 20-S are broken - cannot 
pressurize

MH 20-S

 

 



ERDC/CERL TR-11-14 I100 

 



ERDC/CERL TR-11-14 I101 

 



ERDC/CERL TR-11-14 I102 

 



ERDC/CERL TR-11-14 I103 

 



ERDC/CERL TR-11-14 I104 

 



ERDC/CERL TR-11-14 I105 

DATE:    9/18/2007  

2078

20-S

KEY

P = Pass
F = Fail
S = Supply
R = Return

2158

NOTES:
1.  Supply/Return drains tested on 8/16/07:  South wall and West wall conduit drains all dry;  North wall Return discharged < 1 oz. water from 
nipple when cap removed, drain valve dry when opened;  North wall Supply discharged < 1 oz. water from nipple when cap removed, additional 
< 1oz. discharged when drain valve opened.   

N

S

EW

TO:

TO:

TO:

R S

R

S

RS

MH-21S

F F

FF

F

F 1

2

3 4

56

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to 20-S F

2 2 Supply to 20-S F
3 3 Supply to 2078 F
4 4 Return to 2078 F

2 1 5 Supply to 2158 F
2 6 Return to 2158 F

MH 21-S

 



ERDC/CERL TR-11-14 I106 

 



ERDC/CERL TR-11-14 I107 

 



ERDC/CERL TR-11-14 I108 

 



ERDC/CERL TR-11-14 I109 

 



ERDC/CERL TR-11-14 I110 

 



ERDC/CERL TR-11-14 I111 

 



ERDC/CERL TR-11-14 I112 

DATE:   9/18/2007  

23-S (old pit feeding 2076 and 2077)

 
25-S 20-S

KEY

P = Pass
F = Fail
S = Supply
R = Return

24-S (old pit feeding 2155 and 2157)

NOTES:  
1.  Conduits to Bldgs. 2076/2077 and Bldgs. 2155/2157 from MH 22-S connect in old pits ("Permit Required" with round iron access covers) designated 
"MH 23-S" and "MH 24-S" respectively on current "as built" drawings.  Access to drains and vents in these old pits is very restircted. 

2.  Supply/Return drains tested on 8/16/07:  All dry.

N

S

EW

TO:

TO:

TO:

TO:

R

S

S/RS/R

S

R

S/RS/R

MH-22S

P/F P/F

P

F

P/FP/F

P

F 5

6 7

8

Logger No. Channel No. Transducer No. Description P/F Comment
2 1 5 Supply to 25-S F

2 6 Return to 25-S P
3 7 Return to 20-S F
4 8 Supply to 20-S P

MH 22-S
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ERDC/CERL TR-11-14 I117 

DATE:  

 

 

 

  

P = PASS
F = FAIL
S = SUPPLY
R = RETURN

N - Feeder to Bldg. 2073

E - Feeder from Pit 22-S,  No test, all tranducers used for other lines, test conducted from 22-N

S - Feeder to Bldg. 2150

W1 - Feeder to Bldg. 2151

W2 - Feeder to Bldg. 2072

NOTES:

2.  Supply/Return drains tested on 8/16/07:  All dry.

8/25/2007

 

 

1.  Pit dry with moderate soil.

N

S

E
W1

MH-25S

S R

S

S

S

S

R

R

R

R
W2

1 2

34
5

6

7

8F

F F

F F

P

P

P

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Supply to Bldg. 2073 F

2 2 Return from Bldg. 2073 F
3 3 Return  from Bldg. 2150 F  
4 4 Supply to Bldg. 2150 F

2 1 5 Supply to Bldg. 2151 P
2 6 Return from Bldg. 2151 P
3 7 Return from Bldg. 2072 P
4 8 Supply to Bldg. 2072 F

MH 25-S



ERDC/CERL TR-11-14 I118 
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ERDC/CERL TR-11-14 I120 

 



ERDC/CERL TR-11-14 I121 

 



ERDC/CERL TR-11-14 I122 
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ERDC/CERL TR-11-14 I125 

DATE:   9/17/07 - 9/18/07  

2154 (9/18/07)

2156

2153 26-S

2152

KEY

P = Pass
F = Fail
S = Supply

2161 R = Return

NOTES:

1.  Supply/Return drains tested on 8/16/07:  All dry except for South wall conduits.  South wall Return discharged a few drops when plug removed, 
drain valve dry when opened.  Plug on South Supply frozen, unable to break free. 

N

S

E
W

TO:

TO:

TO:

TO:

TO:

TO:

S/R

S/R

S R

R

S

S

R

SR
R

S

MH-27S

F P

P/F

P/F

PP

F
P

F
F

P

F
12

3

4

5
6

7

8 1 (9/18) 2 (9/18)

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to 2161 P 9/17/2007

2 2 Supply to 2161 F 9/17/2007
3 3 Return to 2152 F 9/17/2007
4 4 Supply to 2152 P 9/17/2007
 

2 1 5 Supply to 2153 F 9/17/2007
2 6 Return to 2153 F 9/17/2007
3 7 Supply to 2156 P 9/17/2007
4 8 Return to 2156 F 9/17/2007

1 1 1 (9/18) Return to 2154 P 9/18/2007
2 2 (9/18) Supply to 2154 P 9/18/2007

MH 27-S
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ERDC/CERL TR-11-14 I128 
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ERDC/CERL TR-11-14 I131 

 



ERDC/CERL TR-11-14 I132 
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ERDC/CERL TR-11-14 I136 

DATE:   9/17/2007  

2160

2251 28-S

2254
2250

KEY

P = Pass
F = Fail
S = Supply

2255 R = Return

NOTES:

1.  Supply/Return drains tested on 8/16/07:  All dry.

N

S

EW

TO:

TO:

TO:

TO:

TO:

TO:

S/R

S/R

S

R

RS

R

S

S

R

R

S

MH-30S

F F

F
F

P/F

P/F

F

F

F

F

F

F

5 (Log 1)

6 (Log 1)

7 (Log 1)8 (Log 1)

5 (Log 2)

6 (Log 2)

7 (Log 2)

8 (Log 2)

5 (Log 3)

6 (Log 3)

 



ERDC/CERL TR-11-14 I137 

Logger No. Channel No. Transducer No. Description P/F Comment
2 1 5 (Log 1) Supply to 2254 F Logger 2, Log 1

2 6 (Log 1) Return to 2254 F Logger 2, Log 1
3 7 (Loig 1) Return to 2255 F Logger 2, Log 1
4 8 (Log 1) Supply to 2255 F Logger 2, Log 1

2 1 5 (Log 2) Return to 2250 F Logger 2, Log 2
2 6 (Log 2) Supply to 2250 F Logger 2, Log 2
3 7 (Log 2) Supply to 2251 F Logger 2, Log 2
4 8 (Log 2) Return to 2251 F Logger 2, Log 2

2 1 5 (Log 3) Supply ot 2160 F Logger 2, Log 3
2 6 (Log 3) Return to 2160 F Logger 2, Log 3

MH 30-S
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ERDC/CERL TR-11-14 I139 

 



ERDC/CERL TR-11-14 I140 

 



ERDC/CERL TR-11-14 I141 

DATE:   9/17/2007  

2258

KEY

P = Pass
F = Fail
S = Supply

32-S R = Return

NOTES:

1.  Attempt to test Supply/Return drains on 8/16/07 failed:  5" deep standing water on pit floor, North wall drains submerged.

28-S (Permit Required)

N

S

EW

TO:

TO:

TO:

R

S

RS

RS

MH-31S

F F

P

P

P/FP/F

1

2

34

 

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to 2258 P

2 2 Supply to 2258 P
3 3 Return to 32-S F
4 4 Supply to 32-S F

MH 31-S
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E - Main trunk from 31-S

S - Main trunk to 35-S

W - Feeder to 33-S

NOTES:

1.  No pressure testing conducted from this pit.    
2.  Supply/Return drains tested on 8/16/07:  All drains dry except Return on East wall - few drops when cap removed, 
drain valve dry when opened.

N

S

EW
MH-32S
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DATE: 9/15/2007  

34-S, 2256, 2257 (old pit with round manhole, permit-required)

2253 32-S

2252

KEY

P = Pass
F = Fail
S = Supply
R = Return

NOTES:

1.  Supply/Return drains tested on 8/16/07:  All dry.

N

S

EW

TO:

TO:TO:

TO:

S

R

R

S

S

R

SR

MH-33S F

F

P/FP/F

P

F

P

F

1

2

3

4

5

6

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Supply to 32-S F

2 2 Return to 32-S F
3 3 Return to 2252 F
4 4 Supply to 2252 P

2 1 5 Supply to 2253 F
2 6 Return to 2253 P

MH 33-S
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DATE:  8/25/2007

  

 

 
KEY

S = SUPPLY
R = RETURN
P = PASS
F = FAIL

  

E - Feeder from 35-S, tested but could not pressurize due to uncapped vents in 35-S (Permit-Required)

S2 - Feeder to  Bldg. 2354

S1 -  Feeder to Bldg. 2351

W - Feeder to Bldg. 2350 

NOTES:

1.  Pit dry with moderate soil on floor
2.  Supply/Return drains tested on 8/16/07:  East wall and S1 drains dry; S2 Return dry, S2 Supply discharged < 1 oz. 
muddy water when plug removed, drain valve dry when opened;  West wall drains both discharged < 1 oz when plugs 
removed, drain valves were both dry when opened.    

N

S1

EW MH-36S

S2
P

F

PP P

F

R

R R

R

S

SS

S

1
2

3456

 

Channel No. Transducer No. Description P/F Comment
1 1 Return from Bldg. 2350 F
2 2 Supply to Bldg. 2350 F
3 3 Return from Bldg. 2354 P
4 4 Supply to Bldg. 2354 P

1 5 Supply to Bldg. 2351 P
2 6 Return from Bldg 2351 P

7 Supply from 35-S Attempt to pressurize to 35-S failed, vents unplugged at 
35-S (Confined Space, Permit Required pit)

8 Return to 35-S Attempt to pressurize to 35-S failed, vents unplugged at 
35-S (Confined Space, Permit Required pit)

MH 36-S
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DATE: 9/15/2007  

38-S 35-S 3

 (See MH 38-S Data File for test results)

2352

KEY

P = Pass
F = Fail
S = Supply
R = Return

NOTES:

1.  Supply/Return drains tested on 8/16/07:  All dry.
2.  "As built" drawing erroneously shows feed to 2352 exiting South wall.
3.  MH 35-S is Confined Space, Permit-Required pit

39-S

N

S

EW

TO: TO:

TO:

TO:

S R

S

R

S/RS/R

S/RS/R

MH-37S

P P

P/FP/FP/FP/F

P

F

12

3

4

 

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to 39-S P

2 2 Supply to 39-S P
3 3 Supply to 2352 F
4 4 Retrun to 2352 P

MH 37-S
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DATE: 9/14/2008  

2357 (Gym)

37-S 2356 (Dental Clinic)

KEY

P = Pass
F = Fail
S = Supply
R = Return

NOTES:  

2355 (PX)

1.  Supply/Return drains tested on 8/16/07:  All dry.

N

S

EW

TO:

TO:

TO:

TO:
S

R

S R

R

S

RS

MH-38S

F F

F

P

PP

P

F

12

3

4

5 6

7

8

 

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to 2355 F

2 2 Supply to 2355 F
3 3 Retrun to 37-S F
4 4 Supply to 37-S P

2 1 5 Supply to 2357 P
2 6 Return to 2357 P
3 7 Supply to 2356 P
4 8 Return to 2356 F

MH 38-S
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N - Main trunk from 37-S

E - Main trunk to 42-S (Confined Space, Permit-Required)

W - Feeders to 40-S 

NOTES:

2.  Supply/Return drains tested on 8/16/07:  All dry. 
1.  No pressure tests conducted from this pit, see appropriate pit data files for test results.  

N

S

EW MH-39S
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DATE: 8/27/2007

2451

39-S

2450 2

KEY

P = Pass
F = Fail
S = Supply
R = Return

NOTES:

2.  Doghouse at Bldg. 2450 set in concrete, could not check vent/drain plugs
3.  This line feeds 41-S (old pit, Confined Space, Permit-Required).  Bldgs. 2457 and 2455 fed from 41-S

1. Supply/Return drains tested on 8/16/07:  All dry.

N

S 3

EW TO:

TO:

TO:

R

S

SR

R

S

S

R

MH-40S

P

F

P

P

F

F

1

2

5

6

7

8

 

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to  39-S F  

2 2 Supply to 39-S P
3 N/A Supply to 41-S, 2457 and 2455 No Test 41-S is old pit, Confined Space, Permit Required
4 N/A Supply to 41-S, 2457 and 2455 No Test 41-S is old pit, Confined Space, Permit Required

2 1 5 Return from 2450 F
2 6 Supply to 2450 F
3 7 Supply to 2451 P
4 8 Return from 2451 P

MH 40-S
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DATE:   9/14/2007  

2453 2

2456

45-S  3

2452

KEY

P = Pass
F = Fail
S = Supply

2460 R = Return

NOTES:  

3.  MH 45-S is Confined Space, Permit-Required pit.

1.  Supply/Return drains tested on 8/16/07:  All dry.
2.  "As built" drawings incorrectly show this line runs from East wall.

N

S

EW

TO:

TO:

TO:

TO:

TO:

R

S

S/RS/R

R

S

S

R

RS

MH-46S

P P

P/F
P/F

FF

P

F

F

P 1

2

3

4

5 6

78

 

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to 2452 P

2 2 Supply to 2452 F
3 3 Supply to 2456 F
4 4 Return to 2456 P

2 1 5 Supply to 2453 F
2 6 Return to 2453 F
3 7 Supply/Return to 2460 P Supply/Return designation not clear in field notes
4 8 Supply/Return to 2460 P Supply/Return designation not clear in field notes

MH 46-S

 



ERDC/CERL TR-11-14 I190 

 



ERDC/CERL TR-11-14 I191 

 



ERDC/CERL TR-11-14 I192 

 



ERDC/CERL TR-11-14 I193 

 



ERDC/CERL TR-11-14 I194 

 



ERDC/CERL TR-11-14 I195 

 



ERDC/CERL TR-11-14 I196 

 



ERDC/CERL TR-11-14 I197 

DATE: 8/28/2007  

2461 45-S 2 (Main Trunk)

 

48-S

KEY

P = Pass
F = Fail
S = Supply
R = Return

 

NOTES:

2.  MH 45-S is Confined Space, Permit-Required pit.

50-S (Main Trunk)

1.  Supply/Return drains tested on 8/16/07:  All dry except Supply to Bldg. 2461 - discharged < 1 oz water from plug when removed,drain valve 
dry when opened.

S

EW

TO: TO:

TO:

TO:

RS

S

R

RS
RS

MH-47S

P F

P/FP/FPP

F

P

N

12

3

4

5 6
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Logger No. Channel No. Transducer 
No. Description P/F Comment

1 1 1 Return from 50-S (Main) F
2 2 Supply to 50-S (Main) P
3 3 Supply feeder to 48-S P
4 4 Return feeder from 48-S F Leak observed in vent plug, not able to seal

2 1 5 Supply feeder to Bldg. 2461 P
2 6 Return feeder from Bldg. 2461 P

N/A N/A Supply from 45-S (Main) N/A MH 45-S is Confined Space, Permit-Required pit.
N/A N/A Return to 45-S (Main) N/A MH 45-S is Confined Space, Permit-Required pit.

MH 47-S

 



ERDC/CERL TR-11-14 I199 

 



ERDC/CERL TR-11-14 I200 

 



ERDC/CERL TR-11-14 I201 

 



ERDC/CERL TR-11-14 I202 

 



ERDC/CERL TR-11-14 I203 

 



ERDC/CERL TR-11-14 I204 

 



ERDC/CERL TR-11-14 I205 

 



ERDC/CERL TR-11-14 I206 

 



ERDC/CERL TR-11-14 I207 

DATE: 8/27/2007

2551 47-S

2550

KEY

 P = Pass
F = Fail
S = Supply
R = Return

2555 2554

NOTES:

1.  Supply/Return drains tested on 8/16/07:  All dry.

N

S

EW

TO:

TO:TO:

TO:

TO:

R

S

SRS R

R

S

S

R

MH-48S

P F P F

See MH 47-S data file for test results
P

P

P
P

1234

5

6

7

8

 

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Supply to 2554 F

2 2 Return from 2554 P
3 3 Return from 2555 F
4 4 Supply to 2555 P Welded nipple leaking at Bldg. 2555

2 1 5 Return from 2550 P
2 6 Supply to 2550 P
3 7 Supply to 2551 P
4 8 Return from 2551 P

MH 48-S
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DATE: 8/28/2007  

47-S (Main Trunk)

See MH 47-S data file for test results

 51-S

2558

2552

KEY

P = Pass
F = Fail
S = Supply
R = Return

NOTES:

1.  MH 51-S is old flush pit (round manhole cover), Confined Space, Permit-Required.  Bldgs. 2557 and 2556 are fed from MH 51-S 
2.  MH 52-S is flush pit (round manhole cover), Confined Space, Permit-Required.  Bldg. 2700 is fed from MH 52-S

52-S (Main Trunk)

3.  Supply/Return drains tested on 8/16/07: All dry except East wall Supply which discharged few drops when plug removed, drain valve dry 
when opened. 

N

S

EW

TO:

TO:

TO:

TO:

TO:

R

S

S R

R

S

S

R

RS

MH-50S

P/F P/F

P

P

P/FP/F

P/F

P/F

P

P 3

4

7

8

 

 

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 N/A Return feeder from 52-S N/A MH 52-S is Confined Space, Permit Required pit

2 N/A Supply feeder to 52-S N/A MH 52-S is Confined Space, Permit Required pit
3 3 Return feeder from Bldg. 2552 P
4 4 Supply feeder to Bldg. 2552 P

2 1 N/A Supply feeder to MH 51-S N/A MH 51-S is Confined Space, Permit Required pit
2 N/A Return feeder from MH 51-S N/A MH 51-S is Confined Space, Permit Required pit
3 7 Return feeder from Bldg 2558 P
4 8 Supply feeder to Bldg. 2558 P

MH 50-S



ERDC/CERL TR-11-14 I218 

 



ERDC/CERL TR-11-14 I219 

 



ERDC/CERL TR-11-14 I220 

 



ERDC/CERL TR-11-14 I221 

 



ERDC/CERL TR-11-14 I222 

 



ERDC/CERL TR-11-14 I223 

Fort Carson Phase II and III Pressure Test Analysis 

Ft. Carson Pressure Test Results

FROM TO S/R P-Start P-End Delta P % Drop Pass/Fail 
(Current)

Pass/Fail 
(Change)

SOUTH LOOP

MH-1S MH-2S S 15.96 13.83 2.13 13.3% P F
R 15.96 14.34 1.62 10.2% P F

1856 S 15.98 15.03 0.95 5.9% P
R 15.41 15.04 0.37 2.4% P

MAIN PLANT S 13.92 13.35 0.57 4.1% F P
R 13.87 12.43 1.44 10.4% F

1864 S 15.71 10.35 5.36 34.1% F
R 15.85 10.93 4.92 31.0% F

MH-2S 1855 S 15.97 14.22 1.75 11.0% P F
R 16.21 13.23 2.98 18.4% F

MH-4S MH-6S S * F
R * F

MH-1S S 15.93 15.28 0.65 4.1% P
R 15.70 13.83 1.87 11.9% P F

MH-5S 1850 S 15.94 15.22 0.72 4.5% P
R 15.72 15.26 0.46 2.9% P

1851 S 16.34 15.33 1.01 6.2% P
R 15.96 15.95 0.01 0.1% P

MH-4S S 15.77 13.46 2.31 14.6% P F
R 15.61 13.74 1.87 12.0% P F

1852 S 15.85 11.63 4.22 26.6% F
R 18.11 17.59 0.52 2.9% P

MH-6S 1853 S 15.84 12.44 3.40 21.5% F
R 15.95 13.19 2.76 17.3% F

1854 S 15.70 15.20 0.50 3.2% P
R 15.90 13.88 2.02 12.7% P F

MH-7S MH-6S S 15.37 13.78 1.59 10.3% P F
R 15.45 14.95 0.50 3.2% P

MH-9S S 15.13 14.95 0.18 1.2% P
R * F

MH-8S S 15.99 13.83 2.16 13.5% P F
R 15.96 11.70 4.26 26.7% F

MH-8S 1954 S 15.95 15.92 0.03 0.2% P
R 16.36 15.68 0.68 4.2% P

1955 S 16.05 15.81 0.24 1.5% P
R 16.31 16.21 0.10 0.6% P

1950 S 16.92 13.84 3.08 18.2% P F
R 16.41 15.92 0.49 3.0% P

1951 S 16.22 15.41 0.81 5.0% P
R 15.79 15.42 0.37 2.3% P

MH-10S MH-9S S 15.78 13.32 2.46 15.6% F
R 15.31 13.46 1.85 12.1% F

1958 S 15.97 13.15 2.82 17.7% F
R 16.88 14.98 1.90 11.3% P F

2058 S 15.90 12.51 3.39 21.3% F
R 15.97 14.02 1.95 12.2% P F

MH-12S MH-13S S 15.98 10.71 5.27 33.0% F
R 16.24 13.97 2.27 14.0% P F

MH-9S S 15.97 14.70 1.27 8.0% P
R 15.90 13.64 2.26 14.2% F

MH-13S 1953 S 15.95 12.42 3.53 22.1% F
R 15.99 15.33 0.66 4.1% P

2050 S 16.34 15.61 0.73 4.5% P
R 15.93 12.87 3.06 19.2% F

2051 S 15.98 14.57 1.41 8.8% P
R 16.13 15.33 0.80 5.0% P

1952 S 16.11 15.64 0.47 2.9% P
R 16.02 15.70 0.32 2.0% P
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FROM TO S/R P-Start P-End Delta P % Drop Pass/Fail 
(Current)

Pass/Fail 
(Change)

MH-17S 2061 S 16.18 12.41 3.77 23.3% F
R 15.97 13.37 2.60 16.3% F

2052 S 16.46 14.55 1.91 11.6% P F
R 16.20 16.41 -0.21 -1.3% P

2053 S 15.99 13.62 2.37 14.8% F
R 15.87 9.85 6.02 37.9% F

2056 S 16.48 11.85 4.63 28.1% F
R 16.13 15.19 0.94 5.8% P

2054 S 15.91 7.97 7.94 49.9% F
R 16.50 15.80 0.70 4.2% P

MH-19S 2074 S 16.59 15.33 1.26 7.6% P
R 16.45 11.64 4.81 29.2% F

2075 S 16.94 14.79 2.15 12.7% P F
R 16.10 14.47 1.63 10.1% P F

2070 S 15.90 9.97 5.93 37.3% F
R 15.96 13.26 2.70 16.9% F

2071 S 15.99 13.38 2.61 16.3% F
R 15.99 15.70 0.29 1.8% P

2060 S 16.30 12.90 3.40 20.9% F
R 16.41 15.94 0.47 2.9% P

MH-20S MH-18S S 15.91 15.15 0.76 4.8% P
R NO TEST

MH-26S S * F
R * F

MH-21S MH-20S S 16.30 12.75 3.55 21.8% F
R 15.97 12.50 3.47 21.7% F

2078 S 15.89 7.00 8.89 55.9% F
R 16.30 8.82 7.48 45.9% F

2158 S 16.10 13.90 2.20 13.7% F
R 15.98 9.29 6.69 41.9% F

MH-22S MH-25S S 15.97 13.39 2.58 16.2% F
R 15.99 14.76 1.23 7.7% P

MH-20S S 16.31 14.79 1.52 9.3% P
R 16.22 11.10 5.12 31.6% F

MH-25S 2073 S 15.43 12.43 3.00 19.4% F
R 16.04 12.61 3.43 21.4% F

2150 S 15.27 13.35 1.92 12.6% F
R 15.55 13.61 1.94 12.5% F

2151 S 15.88 15.02 0.86 5.4% P
R 15.65 15.03 0.62 4.0% P

2072 S 15.93 13.92 2.01 12.6% P F
R 16.59 15.30 1.29 7.8% P

MH-27S 2161 S * F
R 16.55 15.04 1.51 9.1% P

2152 S 14.72 14.42 0.30 2.0% P
R 14.89 13.29 1.60 10.7% F

2153 S 16.37 12.20 4.17 25.5% F
R 16.59 14.43 2.16 13.0% P F

2156 S 16.26 15.32 0.94 5.8% P
R 16.29 14.46 1.83 11.2% P F

2154 S 16.33 15.10 1.23 7.5% P
R 16.68 16.08 0.60 3.6% P

MH-30S 2254 S 15.64 12.64 3.00 19.2% F
R 14.91 9.41 5.50 36.9% F

2255 S 15.34 10.15 5.19 33.8% F
 R 14.49 7.00 7.49 51.7% F

2250 S 14.87 1.75 13.12 88.2% F
R 16.09 7.13 8.96 55.7% F

2251 S 16.52 13.93 2.59 15.7% F
R 16.49 14.07 2.42 14.7% F

2160 S 15.71 12.41 3.30 21.0% F
R 16.42 13.03 3.39 20.6% F
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Fort Stewart Phase II Valve Pit and Pressure Test Data 

 

 

 

 

DATE:   11/6/2007  

VP-9

Bldgs. 717, 718, 719

Bldg. 720

KEY

P = Pass
 F = Fail

S = Supply
VP-10B R = Return

SCT = Shallow Concrete Trench

NOTES:
1.  Pit is clean and dry.  All conduit drains dry at exits from pit.

N

S

E
W

TO:

TO:

TO:

TO:

R

S

S R

R

S

RS

VP - 10A 
P

P

PP

F
P 1

5

43

2

6

Not tested - this main conduit pair exits pit 
underground and transitions to SCT to south.

Logger No. Channel No. Transducer No. Description P/F Comment
1 1 1 Return to Bldg. 720 P Top of conduit 37" below grade at exit from pit

2 2 Supply to Bldg. 720 F Top of conduit 37" below grade at exit from pit
3 3 Supply to VP-9 (Main) P Top of conduit 34" below grade at exit from pit
4 4 Return to VP-9 (Main) P Top of conduit 34" below grade at exit from pit

2 1 5 Return to Bldgs. 717, 718, 719 P Top of conduit 37" below grade at exit from pit
2 6 Supply to Bldgs. 717, 718, 719 P Top of conduit 37" below grade at exit from pit

VP - 10A
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DATE:   11/6/2007  

VP-13

Bldg. 706

Bldg. 710

KEY

P = Pass
 F = Fail

S = Supply
VP-15 R = Return

SCT = Shallow Concrete Trench

NOTES:
1.  All conduit drains dry at exit of pit.
2.  Pit had partial shallow water and mud on floor.  Manually actuated sump to clear.  Water runs around south end of pit and re-enters through vertical grating. 

N

S

E
W

TO:

TO:

TO:

TO:

S

R

S R

S

R

RS

VP - 14 
F

F

P

F

1

4

3

2

SCT

SCT
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Logger No. Channel No. Transducer No. Description P/F Comment

1 1 1 Supply to Bldg 706 F

Top of conduit 62" below grade at exit from pit.  
This is very short run.  Leaks detected under 
insulation at building vent connection - could not 
correct without removal of insulation system.  No 
value seen in performing that operation.

2 2 Supply to Bldg. 720 F

Top of conduit 62" below grade at exit from pit.  
This is very short run.  Leaks detected under 
insulation at building vent connection - could not 
correct without removal of insulation system.  No 
value seen in performing that operation.

3 3 Supply to Bldg. 710 F Top of conduit 62" below grade at exit from pit
4 4 Return to Bldg. 710 P Top of conduit 62" below grade at exit from pit

VP - 14



ERDC/CERL TR-11-14 I234 

 



ERDC/CERL TR-11-14 I235 

 



ERDC/CERL TR-11-14 I236 

 



ERDC/CERL TR-11-14 I237 

 

 

 

 

 

 

 

DATE: 11/6/2007  

Bldg. 648

VP-15 VP-18 or 18A

KEY

P = Pass
F = Fail
S = Supply

Bldgs. 646, 649 R = Return
SCT = Shallow Concrete Trench

NOTES:
1.  Pit is clean and dry.  All conduit drains are dry at exit from pit.

N

S

E

W

TO:

TO:

TO:

TO: R

S

SR

S

R

RS

VP - 16,17 

P P

FF

5

8

6

7

SCT
No test.  Main conduits exit pit 
underground and transition to 
SCT to north

Logger No. Channel Nol Transducer No. Description P/F Comment

2 1 5 Supply to Bldg. 648 F Top of conduit exits pit at 66" below grade

2 6 Return to Bldg. 648 F Top of conduit exits pit at 66" below grade
3 7 Supply to Bldgs. 646, 649 P Top of conduit exits pit at 63" below grade
4 8 Return to Bldgs. 646, 649 P Top of conduit exits pit at 63" below grade

VP - 16,17
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Fort Stewart Phase II Pressure Test Analysis 

  

PHASE II

FROM TO S/R P-START P-END DELTA P 5 DROP% ORIGINAL NEW
VP-10A 720 S 16.07 14.41 1.66 10.3% P F

R 16.23 16.36 -0.13 -0.8% P
VP-9 S 15.62 15.42 0.20 1.3% P

R 15.57 15.24 0.33 2.1% P
717/718/719 S 15.83 15.25 0.58 3.7% P

R 15.44 14.64 0.80 5.2% P

VP-14 706 S 15.97 12.54 3.43 21.5% F
R 15.71 12.87 2.84 18.1% F

710 S 15.47 13.87 1.60 10.3% P F
R 15.46 14.65 0.81 5.2% P

VP-16/17 648 S 15.74 14.13 1.61 10.2% P F
R 15.89 13.10 2.79 17.6% F

646/649 S 15.55 14.97 0.58 3.7% P
R 15.94 15.14 0.80 5.0% P

Phase II No. Passed = 11 8
No Failed = 3 6

Total Tested = 14 14
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Appendix J: Consolidated Close Interval 
Survey Data for Forts Carson and Stewart 

 

CIS Abbreviation Key 

Asp = Asphalt 

CIS = Close Interval Survey 

Con = Concrete 

LT = Left Turn 

MH = Manhole (Fort Carson nomenclature) 

N = North 

Rd = Road 

RT = Right Turn 

S = South 

St = Street 

SW = Sidewalk 

VP = Valve Pit (Fort Stewart nomenclature) 

NOTE:  All potentials reported are negative volts 
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Fort Carson Phase I North Loop CIS Data 

9/13/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.42 0.42 0.41 0.41 0.41 0.41 0.42 0.42 0.42 0.42 0}  MH-15N (Supply) / 7} 90 Lt 0.410 0.460 0.426
0+20 0.41 0.41 0.41 0.42 RD RD RD RD RD RD 26} 90 RT/  35}Magrath A.
0+40 RD RD RD RD RD RD RD RD RD RD
0+60 RD RD RD RD RD RD RD RD RD RD 79}End Magrath A.
0+80 0.42 0.42 sw sw sw 0.41 0.41 0.42 0.42 0.42 83}sw/ 89}sw end
1+00 0.42 0.41 0.42 0.42 0.42 0.42 0.43 0.43 0.43 0.44
1+20 0.44 0.44 0.44 0.44 0.45 0.44 0.44 0.46 0.44 0.45
1+40 0.44 0.44 0.43 0.41 0.42 0.42 0.42 0.42 0.42 0.42 158} 90 Lt
1+60 0.42 0.42 0.42 0.43 0.43 0.43 0.45 0.45 0.45 0.45 171} 90 Rt
1+80 0.45 0.45 0.45 0.45 0.44 0.45 0.43 0.42 0.42 0.42 191} 90 Rt
2+00 0.41 0.41 0.42 0.42 0.43 0.43 0.43 0.42 0.42 0.42 202} 90 Lt
2+20 0.42 0.42 0.43 0.42 0.43 0.42 0.42 0.42 0.42 0.42
2+40 0.42 0.42 0.42 0.44 0.44 0.44 0.44 0.43 0.43 0.43
2+60 0.42 0.42 0.42 0.43 0.43 0.44 0.44 0.44 0.43 0.43
2+80 0.43 0.43 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42
3+00 0.43 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.43 0.43
3+20 0.43 0.43 0.42 0.43 0.43 0.43 0.43 0.42 St St 335} St
3+40 St St St St St St St St St St
3+60 St St St St St 0.42 0.42 0.42 0.43 0.43 369} End St
3+80 0.43 0.43 0.42 0.42 0.42 0.42 0.42 0.43 0.42 0.43
4+00 0.43 0.43 0.42 0.43 0.43 0.42 0.42 0.42 0.42 0.43 408} 90 Lt/ 417} 90 Rt
4+20 0.43 0.41 0.41 425} MH-10N (Supply)

MH-15N to MH-10N (Supply, Failed)
Potential - Volts

 

9/19/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.40 0.42 0.44 0.44 0.43 0.43 0.42 0.42 0.43 0.43 0} MH-15N (Return) / 7} 90 Lt 0.400 0.460 0.428
0+20 0.44 0.44 0.43 0.44 RD RD RD RD RD RD 26} 90 RT/  35}Magrath A.
0+40 RD RD RD RD RD RD RD RD RD RD
0+60 RD RD RD RD RD RD RD RD RD RD 79}End Magrath A.
0+80 0.41 0.41 sw sw sw 0.41 0.41 0.42 0.42 0.42 83}sw/ 89}sw end
1+00 0.41 0.41 0.42 0.42 0.42 0.42 0.43 0.43 0.43 0.44
1+20 0.44 0.44 0.44 0.44 0.45 0.44 0.44 0.46 0.44 0.45
1+40 0.44 0.44 0.43 0.41 0.42 0.42 0.42 0.42 0.41 0.41 158} 90 Lt
1+60 0.43 0.44 0.44 0.45 0.45 0.45 0.45 0.45 0.45 0.45 171} 90 Rt
1+80 0.45 0.45 0.45 0.45 0.44 0.45 0.45 0.45 0.44 0.44 191} 90 Rt
2+00 0.42 0.42 0.42 0.42 0.43 0.43 0.43 0.42 0.42 0.42 202} 90 Lt
2+20 0.42 0.42 0.43 0.42 0.43 0.42 0.42 0.42 0.42 0.42
2+40 0.42 0.42 0.42 0.43 0.44 0.44 0.44 0.43 0.43 0.43
2+60 0.42 0.42 0.42 0.43 0.43 0.44 0.44 0.43 0.43 0.43
2+80 0.43 0.43 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42
3+00 0.43 0.43 0.43 0.43 0.42 0.42 0.42 0.42 0.43 0.43
3+20 0.43 0.43 0.42 0.43 0.43 0.43 0.43 0.42 St St 335} St
3+40 St St St St St St St St St St
3+60 St St St St St 0.42 0.42 0.42 0.43 0.43 369} End St
3+80 0.43 0.43 0.42 0.42 0.41 0.42 0.42 0.43 0.43 0.43
4+00 0.43 0.43 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.43 408} 90 Lt/ 417} 90 Rt
4+20 0.43 0.42 0.42 425} MH-10N (Return)

MH-15N to MH-10N (Return, Passed)
Potential - Volts
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9/19/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.34 0.34 0.34 sw sw sw sw 0.34 0.34 0.34 0} MH-2N (Supply) / 5} to 12} sw 0.340 0.480 0.436
0+20 0.35 0.35 0.35 0.36 0.36 0.37 0.37 0.37 sw sw 34} sw 
0+40 sw sw sw sw sw sw sw sw sw sw
0+60 sw sw 0.41 0.41 0.41 0.41 0.41 0.40 0.40 0.40 63} sw ends
0+80 0.41 0.41 0.41 0.43 0.43 0.41 0.41 0.41 0.41 0.41
1+00 0.42 0.41 0.41 0.41 0.41 sw sw sw sw sw 110} to 119}sw
1+20 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp 120} Asp
1+40 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp 158} end Asp
1+60 0.43 0.43 0.43 0.43 0.43 0.43 0.42 0.42 0.43 0.43
1+80 0.43 0.43 0.43 0.43 0.44 0.44 0.43 0.43 0.43 0.43
2+00 0.42 0.40 0.40 Asp Asp Asp Asp Asp Asp Asp 206} Asp/ 214} 90 Lt
2+20 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp 238} 90 Rt
2+40 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
2+60 Asp Asp Asp Asp Asp Asp Asp Asp 0.46 0.46 264} 90 Rt/ 274} End Asp
2+80 0.45 0.45 0.45 0.45 0.46 0.46 0.45 0.45 0.46 0.46 288} 90 Lt
3+00 0.45 0.45 0.45 0.45 0.45 0.46 0.45 0.45 0.45 0.45
3+20 0.44 0.44 Asp Asp Asp Asp Asp Asp Asp Asp 324} Asp
3+40 Asp Asp Asp Asp Asp Asp 0.46 0.47 0.48 0.48 350} End Asp
3+60 0.48 0.48 0.48 0.47 0.47 0.46 0.46 0.46 0.46 0.46
3+80 0.47 0.47 0.47 0.47 0.48 0.48 0.48 0.47 0.47 0.48
4+00 0.47 0.47 0.47 0.47 0.47 0.46 0.46 0.46 0.46 0.46
4+20 0.46 0.46 0.45 0.45 0.45 0.46 0.46 0.46 0.45 0.45
4+40 0.45 0.45 0.44 0.44 0.44 Rd Rd Rd Rd Rd 450] Prussman Blvd
4+60 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
4+80 Rd Rd Rd Rd 0.46 0.46 0.46 0.45 0.46 0.46 486} End Prussman
5+00 0.47 0.47 502 MH-1N (Supply)

MH-2N to MH-1N (Supply, Passed)
Potential - Volts

 

9/14/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.40 0.40 0.41 sw sw sw sw 0.43 0.43 0.43 0} MH-2N (Return) / 5} to 12} sw 0.380 0.480 0.436
0+20 0.44 0.44 0.44 0.43 0.43 0.44 0.44 0.44 sw sw 34} sw 
0+40 sw sw sw sw sw sw sw sw sw sw
0+60 sw sw 0.40 0.41 0.41 0.41 0.41 0.40 0.40 0.40 63} sw ends
0+80 0.40 0.40 0.39 0.39 0.39 0.38 0.38 0.38 0.38 0.38
1+00 0.39 0.39 0.38 0.38 0.38 sw sw sw sw sw 110} to 119}sw
1+20 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp 120} Asp
1+40 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp 158} end Asp
1+60 0.43 0.43 0.43 0.43 0.43 0.43 0.42 0.42 0.43 0.43
1+80 0.43 0.43 0.43 0.43 0.44 0.44 0.43 0.43 0.43 0.43
2+00 0.42 0.40 0.40 Asp Asp Asp Asp Asp Asp Asp 206} Asp/ 214} 90 Lt
2+20 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp 238} 90 Rt
2+40 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
2+60 Asp Asp Asp Asp Asp Asp Asp Asp 0.45 0.45 264} 90 Rt/ 274} End Asp
2+80 0.45 0.44 0.44 0.43 0.43 0.43 0.43 0.43 0.43 0.43 288} 90 Lt
3+00 0.43 0.43 0.42 0.42 0.42 0.43 0.43 0.42 0.42 0.43
3+20 0.43 0.43 Asp Asp Asp Asp Asp Asp Asp Asp 324} Asp
3+40 Asp Asp Asp Asp Asp Asp 0.44 0.44 0.44 0.47 350} End Asp
3+60 0.46 0.46 0.46 0.45 0.45 0.46 ..45 0.46 0.46 0.46
3+80 0.47 0.47 0.47 0.47 0.48 0.48 0.48 0.47 0.47 0.48
4+00 0.47 0.47 0.46 0.46 0.47 0.46 0.46 0.46 0.46 0.46
4+20 0.46 0.46 0.45 0.45 0.45 0.46 0.46 0.46 0.45 0.45
4+40 0.45 0.45 0.46 0.46 0.46 Rd Rd Rd Rd Rd 450] Prussman Blvd
4+60 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
4+80 Rd Rd Rd Rd 0.46 0.46 0.45 0.45 0.46 0.46 486} End Prussman
5+00 0.47 0.47 502 MH-1N (Return)

MH-2N to MH-1N (Return, Failed)
Potential - Volts
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9/12/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.42 0.42 0.42 0.43 0.43 0.43 0.43 0.43 0.42 0.43 0} MH-9N (Return) 0.410 0.470 0.439
0+20 0.44 0.44 0.44 0.45 0.45 0.46 0.45 0.45 0.45 0.45
0+40 0.46 0.45 0.46 0.46 0.47 0.47 0.47 0.46 0.46 0.46
0+60 0.46 0.46 0.46 0.45 0.45 0.45 0.46 0.46 0.46 0.46
0+80 0.45 0.45 0.43 0.43 0.43 0.42 0.42 sw sw sw 94}sw
1+00 sw 0.42 0.42 0.42 0.42 0.43 0.42 0.42 0.42 0.43 101}sw ends
1+20 0.43 0.43 0.43 0.43 0.43 0.42 0.43 0.43 0.42 0.42
1+40 0.43 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.43 0.43 150} 90 Rt
1+60 0.42 0.42 0.42 0.42 0.42 0.41 0.41 0.41 0.41 0.41
1+80 0.43 0.43 0.42 0.43 0.43 0.43 0.43 0.43 0.43 sw 198} sw
2+00 sw sw sw sw sw sw sw sw sw sw
2+20 sw 0.43 0.44 0.46 0.46 0.46 0.46 0.45 0.45 0.45 220}sw ends/  228} 90 Lt
2+40 0.45 0.45 0.46 0.45 0.45 0.45 0.44 0.44 0.44 0.44
2+60 0.44 0.44 0.45 0.45 0.45 0.44 0.44 0.45 0.45 0.45
2+80 0.45 0.45 0.44 0.44 0.44 0.44 0.44 0.45 0.45 0.45
3+00 0.45 0.45 0.43 0.43 306} MH-8N (Return)

MH-9N to MH-8N (Return, Failed)
Potential - Volts

 

9/14/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.43 0.43 0.43 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0} MH-2N (Supply) 0.410 0.470 0.435
0+20 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46 0.46
0+40 0.45 0.45 0.45 0.45 0.45 0.43 0.43 0.43 0.43 0.43
0+60 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.44 0.44 64} 90 Rt
0+80 0.44 0.44 0.44 0.44 0.43 0.43 0.43 0.43 0.43 0.43 92} 90 Lt
1+00 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.44
1+20 0.43 0.43 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44
1+40 0.44 0.44 0.45 0.45 0.45 0.47 0.46 0.46 0.45 0.45
1+60 0.45 0.45 0.44 0.44 0.43 0.43 0.42 0.41 0.41 0.41 170} 90 Lt
1+80 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.44 0.44 0.44 198} 90 Rt
2+00 0.42 0.42 0.42 0.42 0.42 0.41 0.41 0.41 0.42 0.42
2+20 0.41 0.41 0.41 0.42 0.42 0.42 0.43 0.43 0.43 0.43
2+40 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.43 0.43
2+60 0.43 0.43 0.42 0.42 0.42 0.42 0.42 272} MH-3N (Supply)

MH-2N to MH-3N (Supply, Failed)
Potential - Volts

 

9/14/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.35 0.35 0.35 0.36 0.36 0.37 0.37 sw sw sw 0} MH-4N (Supply) / 4} 90 Rt / 10} 90 Lt 0.350 0.380 0.362
0+20 sw sw sw sw sw 0.36 0.36 0.36 0.36 0.36 13 to 28}sw
0+40 0.36 0.36 0.36 0.38 0.38 48} BLDG 1664 (Supply)

MH-4N to BLDG 1664 (Supply, Failed)
Potential - Volts

 

9/14/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.33 0.33 sw sw sw sw sw sw sw sw 0} MH-8N (Supply) / 3} sw start / 5} 90 Rt 0.330 0.340 0.336
0+20 sw sw sw sw sw sw sw sw sw sw 27} 90 Lt
0+40 sw sw sw sw 0.34 0.34 0.34 0.34 0.34 0.33 47} end sw/  59} BLDG
0+60 1363 (Supply)

MH-8N to Bldg 1363 (Supply, Failed)
Potential - Volts
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9/13/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.41 0.41 0.41 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0} MH-11N (Supply) 0.400 0.420 0.415
0+20 0.42 0.42 0.42 0.42 0.42 0.41 0.41 0.42 0.42 0.42 33} 90 Lt
0+40 0.41 0.41 0.41 0.41 0.41 0.42 0.42 0.42 0.42 0.42 40} 90 Rt/  52} 90 Rt
0+60 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.42 0.42 0.42 61} 90Lt
0+80 0.41 0.41 0.41 0.42 0.42 0.41 0.41 0.40 0.40 95} MH-10N (Supply)
1+00

MH-11N to MH-10N (Supply, Failed)
Potential - Volts

 

9/13/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.40 0.40 0.40 0.40 0.40 0.40 0.41 0.41 0.41 0.41 0} MH-11N (Return) 0.400 0.410 0.403
0+20 0.41 0.41 0.41 0.40 0.40 0.40 0.40 0.40 0.40 0.40 33} 90 Lt
0+40 0.40 0.40 0.40 0.40 0.40 0.41 0.41 0.41 0.41 0.41 40} 90 Rt/  52} 90 Rt
0+60 0.41 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 61} 90 Lt
0+80 0.40 0.40 0.40 0.40 0.41 0.40 0.40 0.40 0.40 95} MH-10N (Return)

MH-11N to MH-10N (Return, Failed)
Potential - Volts
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9/13/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.35 0.35 0.35 0.35 0.35 0.35 0.36 0.36 0.36 0.36 0}  MH-18N (Return) 0.350 0.450 0.402
0+20 0.37 0.37 0.37 0.36 0.36 0.36 0.37 0.37 0.37 0.37
0+40 0.38 0.38 0.38 0.38 0.38 0.38 0.39 0.39 0.39 0.39
0+60 0.38 0.38 0.38 0.38 0.38 0.39 0.39 0.39 0.39 0.39
0+80 0.39 0.39 0.39 0.39 0.38 0.38 0.38 0.38 0.38 0.38
1+00 0.39 0.39 0.39 0.39 0.38 0.38 0.38 0.39 0.39 0.39
1+20 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 137} 90 Lt
1+40 0.39 0.39 0.39 0.39 0.39 0.38 0.38 0.38 0.38 0.38 143} 90 Rt/  157} 90 Rt
1+60 0.38 0.38 0.38 0.38 0.38 0.37 0.38 0.38 0.38 0.38 169} 90 Lt
1+80 0.39 0.39 0.39 0.39 0.39 0.38 0.38 0.38 0.38 0.38
2+00 0.38 0.38 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39
2+20 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.39 0.39
2+40 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39
2+60 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39
2+80 0.38 0.38 0.38 0.38 0.40 0.40 0.40 0.40 0.40 0.40
3+00 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
3+20 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
3+40 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.40 0.40 0.40
3+60 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
3+80 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.41 0.41
4+00 0.41 0.41 0.41 0.41 0.41 0.40 0.40 0.40 0.40 0.40
4+20 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 431} 90 Lt
4+40 0.41 0.41 0.41 0.41 0.41 0.41 0.42 0.42 0.42 0.42 443} 90 Rt/  454} 90 Rt
4+60 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 466} 90 Lt
4+80 0.40 0.40 0.40 0.40 0.41 0.41 0.42 0.42 0.42 0.42
5+00 0.43 0.43 0.43 0.43 0.43 0.42 0.42 0.42 0.42 0.42
5+20 0.42 0.42 0.42 0.42 0.42 0.42 0.43 0.43 0.43 0.43
5+40 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43
5+60 0.43 0.43 0.43 0.43 0.43 0.43 0.42 0.42 0.42 0.42
5+80 0.43 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.44 0.44
6+00 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 600} 45 Lt
6+20 0.43 0.43 0.43 0.43 0.44 0.44 0.44 0.44 0.44 0.44
6+40 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
6+60 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.45 0.45 0.45
6+80 0.45 0.45 0.45 0.45 0.45 0.44 0.44 0.44 0.44 0.44
7+00 0.44 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.40 0.40 705} 90 Lt/  718} 90 Rt
7+20 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 728} 90 Rt/  738} 90 Lt
7+40 0.39 0.39 0.39 0.39 0.39 0.38 0.38 0.38 0.38 0.38
7+60 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.37 0.37 0.37
7+80 0.37 Rd Rd Rd Rd Rd Rd Rd Rd Rd 782} Tank Rd
8+00 Rd 0.38 0.38 0.38 0.38 0.39 0.39 0.39 0.39 0.39 800} End Tank Rd
8+20 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.40 0.40 0.40
8+40 0.40 0.40 0.40 0.40 0.40 0.40 850} MH-17N (Return)

MH-18N to MH-17N (Return, Failed)
Potential - Volts
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9/13/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.41 0.41 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0}  MH-7N (Supply) 0.410 0.490 0.441
0+20 0.43 0.43 0.43 0.43 0.44 0.44 0.44 0.44 0.44 0.44
0+40 0.45 0.45 0.45 sw sw sw sw 0.44 0.44 0.44 46 to 52}sw
0+60 0.44 0.44 0.44 0.43 0.43 0.43 0.44 0.44 0.44 0.44
0+80 0.43 0.43 0.43 0.43 0.43 0.42 0.42 0.42 0.42 0.43
1+00 0.43 0.43 0.43 0.43 0.44 0.44 0.44 0.44 0.43 0.43
1+20 0.44 0.44 0.44 0.44 0.43 0.43 0.43 0.44 0.44 0.44
1+40 0.44 0.44 0.44 0.44 0.45 0.45 0.45 0.44 0.44 0.45 153} 90 Lt
1+60 0.45 0.45 0.45 0.45 0.45 0.45 0.44 0.44 0.44 0.45 170} 90 Rt
1+80 0.45 0.45 0.45 0.44 0.44 0.44 0.44 0.44 0.44 0.44 192} 90 RT
2+00 0.43 0.44 0.44 0.45 0.45 0.45 0.45 0.45 0.45 0.45 210} 90 Lt
2+20 0.45 0.45 0.45 0.45 0.44 0.44 0.44 0.44 0.44 0.45
2+40 0.45 0.44 0.44 0.44 0.44 0.44 0.45 0.45 0.46 0.46
2+60 0.46 0.47 0.47 0.48 0.48 0.48 0.49 0.49 0.49 0.49
2+80 0.48 0.48 0.48 0.48 0.47 0.47 0.48 0.48 0.48 sw 297}sw
3+00 sw sw sw 0.42 0.42 0.42 0.42 0.42 0.43 0.43 304}sw ends
3+20 0.42 0.42 0.42 0.42 0.42 0.41 0.41 0.42 0.42 0.42 338} MH-6N (Supply)

MH-7N to MH-6N (Supply, Failed)
Potential - Volts

 

9/13/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.42 0.42 0.41 0.41 0.41 0.42 0.42 0.42 0.42 0.42 0} MH-7N (Return) 0.410 0.460 0.435
0+20 0.42 0.42 0.42 0.42 0.41 0.41 0.41 0.42 0.42 0.42
0+40 0.42 0.42 0.42 sw sw sw sw 0.42 0.42 0.42 46 to 52}sw
0+60 0.42 0.42 0.42 0.43 0.43 0.43 0.42 0.42 0.44 0.43
0+80 0.43 0.43 0.43 0.44 0.43 0.43 0.43 0.43 0.43 0.44
1+00 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.43 0.43 0.43
1+20 0.44 0.44 0.44 0.45 0.45 0.45 0.45 0.45 0.45 0.45
1+40 0.44 0.44 0.44 0.44 0.44 0.45 0.43 0.43 0.43 0.43 153} 90 Lt
1+60 0.44 0.44 0.44 0.44 0.43 0.43 0.43 0.43 0.43 0.43 170} 90 Rt
1+80 0.43 0.44 0.44 0.44 0.44 0.44 0.44 0.43 0.43 0.43 192} 90 RT
2+00 0.43 0.44 0.44 0.44 0.43 0.43 0.43 0.43 0.43 0.43 210} 90 Lt
2+20 0.44 0.44 0.45 0.45 0.45 0.45 0.45 0.46 0.46 0.46
2+40 0.45 0.46 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.45
2+60 0.45 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46
2+80 0.46 0.46 0.46 0.45 0.45 0.45 0.44 0.44 0.44 sw 297}sw
3+00 sw sw sw 0.42 0.42 0.42 0.42 0.43 0.43 0.43 304}sw ends
3+20 0.42 0.42 0.41 0.41 0.42 0.42 0.42 0.42 0.42 0.42 338} MH-6N (Return)

MH-7N to MH-6N (Return, Failed)
Potential - Volts

 

 

 

 

 

 

 



ERDC/CERL TR-11-14 J8 

Fort Carson Phase II and III South Loop CIS Data 

9/18/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 sw * sw sw sw sw sw 0.45 0.45 0.45 0.45 0 to 12} sw/ 14} 90 Lt 0.440 0.450 0.445
0+20 0.45 0.45 Asp Asp Asp Asp Asp Asp Asp Asp 24} Asp
0+40 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
0+60 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
0+80 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
1+00 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp 100} 90 Rt
1+20 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
1+40 Asp Asp Asp Asp Asp Asp Asp Asp 0.44 0.44 154} Asp ends
1+60 0.44 0.44 0.44 0.44 0.44 168} BLDG 2161 (Supply)

NOTE:  * =  MH-27S location

Potential - Volts
MH-27S to BLDG 2161 (Supply, Failed)

 
9/15/2007

Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.41 0.41 0.41 0.41 0.41 0.43 0.43 0.43 0.43 0.43 0} MH38S (supply) 0.410 0.460 0.436
0+20 0.43 0.43 0.43 0.45 0.45 0.45 0.45 0.44 0.44 0.44
0+40 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.43 0.43 0.43
0+60 0.43 0.43 0.43 0.43 0.44 0.44 0.44 0.44 0.44 0.44
0+80 0.44 0.43 0.43 0.43 0.43 0.44 0.44 0.44 0.44 0.44 94} 90 Rt
1+00 0.44 0.44 0.44 0.44 0.46 0.46 0.46 112} BLDG 2355 (Supply)

MH-38S to BLDG 2355 (Supply, Failed)
Potential - Volts

 

9/19/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.47 0.47 0.47 0.47 0.47 0.47 0.48 0.48 0.48 0.48 0} MH-4S (Supply) 0.440 0.490 0.460
0+20 0.48 0.46 0.46 0.46 0.46 0.46 0.44 0.44 0.44 0.44
0+40 sw sw sw sw sw sw sw sw sw sw 40} sw
0+60 sw sw sw sw sw sw sw 0.44 0.45 0.45 72} sw ends
0+80 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46 0.47
1+00 0.47 0.47 0.47 0.48 0.48 0.48 0.48 0.48 0.49 0.49
1+20 0.49 sw sw sw 0.45 0.45 0.46 0.46 0.46 0.46 121 to 127} sw/ 134} 90 Lt
1+40 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46 0.46 0.46 138} 90 Rt
1+60 0.46 0.46 0.46 0.46 0.46 0.46 0.45 0.45 0.45 0.45
1+80 0.46 0.46 0.46 0.46 0.46 0.46 0.45 0.45 0.45 0.45
2+00 0.45 0.45 0.45 0.45 0.45 Rd Rd Rd Rd Rd 200} 90 Rt/ 210} Rd
2+20 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
2+40 Rd 0.44 0.44 0.44 0.46 0.46 0.46 0.46 0.46 240} Rd end

256} MH-6S (Supply)

MH-4S to MH-6S (Supply, Failed)
Potential - Volts

 
9/19/2007

Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.49 0.49 0.49 0.47 0.47 0.47 0.47 0.46 0.46 0.46 0} MH-4S (Return) 0.450 0.490 0.459
0+20 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46 0.46
0+40 sw sw sw sw sw sw sw sw sw sw 40} sw
0+60 sw sw sw sw sw sw sw 0.48 0.48 0.45 72} sw ends
0+80 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46 0.46
1+00 0.47 0.47 0.47 0.46 0.46 0.46 0.46 0.47 0.47 0.47
1+20 0.49 sw sw sw 0.48 0.48 0.46 0.46 0.46 0.45 121 to 127} sw/ 134} 90 Lt
1+40 0.45 0.45 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 138} 90 Rt
1+60 0.46 0.46 0.46 0.46 0.45 0.45 0.45 0.45 0.45 0.45
1+80 0.46 0.46 0.46 0.46 0.46 0.45 0.45 0.45 0.45 0.45
2+00 0.45 0.46 0.46 0.45 0.45 Rd Rd Rd Rd Rd 200} 90 Rt/ 210} Rd
2+20 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
2+40 Rd 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 240} Rd end

256} MH-6S (Return)

MH-4S to MH-6S (Return, Failed)
Potential - Volts

 



ERDC/CERL TR-11-14 J9 

 

9/15/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.52 sw sw sw 0.50 0.50 0.50 0.49 0.49 0.49 0} MH-37S (Return) / 1 to 7} sw 0.440 0.520 0.468
0+20 0.49 0.48 0.48 Rd Rd Rd Rd Rd Rd Rd 26} Rd/  28} 90 Rt
0+40 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
0+60 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
0+80 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
1+00 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
1+20 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
1+40 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
1+60 Rd Rd 0.46 0.46 0.46 0.46 0.46 0.46 0.45 0.45 163} Rd end/  167} 90 Lt
1+80 0.44 0.44 0.44 0.44 0.45 0.45 0.45 180} 90 Rt / 192} MH-38S (Return)

MH 37S to MH 38S (Return, Failed)
Potential - Volts

 

9/17/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.46 0.46 0.46 0.46 0.46 0.46 sw sw sw 0.47 0}  MH-30S (Return) / 12 to 17} sw 0.460 0.490 0.473
0+20 0.47 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 22} 90 Rt/  30} 90 Lt
0+40 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.47 0.47
0+60 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47
0+80 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.48
1+00 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.49 0.49 0.49
1+20 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49
1+40 sw sw sw sw 0.48 0.48 0.48 0.48 0.48 0.48 140 to 147} sw
1+60 0.48 0.48 0.48 0.48 0.48 0.47 0.47 0.47 0.47 0.47 160} 90 Rt/ 162 to 183} sw
1+80 0.47 0.47 0.47 0.48 0.48 0.48 0.48 0.48 0.48 0.48 201 to 212} sw
2+00 0.48 sw sw sw sw sw sw 212} BLDG 2255 (Return)

MH-30S to Bldg. 2255 (Return, Failed)
Potential - Volts

 

9/17/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.46 0.46 0.46 0} MH-30S (Supply) 0.460 0.480 0.472
0+20 0.47 0.47 0.47 0.47 0.47 0.46 0.46 0.46 0.46 0.46
0+40 0.46 0.46 0.46 0.47 0.47 0.47 0.47 0.47 0.47 0.47
0+60 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 60} 90 Rt
0+80 sw sw sw 0.48 0.48 0.48 0.48 0.48 0.48 0.47 79 to 84}sw
1+00 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47
1+20 0.47 0.47 0.47 0.47 0.47 0.47 0.48 0.48 0.48 0.48
1+40 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48
1+60 0.47 0.47 0.47 0.47 0.48 0.48 0.48 0.48 0.48 0.48
1+80 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48
2+00 sw sw sw sw 0.48 0.48 0.48 0.48 0.48 0.48 200 to 206} sw/ 220} 90 Rt
2+20 0.47 221} BLDG 2254 (Supply)

MH-30S to BLDG 2254 (Supply, Failed)
Potential - Volts

 



ERDC/CERL TR-11-14 J10 

9/18/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.42 0.42 0.42 0.43 0.43 0.43 sw sw sw sw 0} MH-21S (Supply) / 11} sw 0.420 0.460 0.447
0+20 sw sw 0.43 0.43 0.43 0.43 0.44 0.44 0.44 0.44 22} sw ends
0+40 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.43 0.43
0+60 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.44
0+80 0.44 0.44 0.44 0.44 0.44 0.45 0.45 0.45 0.45 0.45
1+00 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.46 0.46 105} 90 Rt/  114} 90 Lt
1+20 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 120} 90 Lt/  130} 90 Rt
1+40 0.46 0.46 sw sw sw sw sw sw 0.46 0.46 144} sw/  155} sw ends
1+60 0.46 0.46 0.46 0.46 0.46 0.46 0.45 0.45 0.45 0.45
1+80 0.46 0.46 0.46 0.46 0.46 Rd Rd Rd Rd Rd 191} Rd
2+00 Rd Rd Rd Rd Rd Rd Rd Rd Rd 0.46 216} Rd ends
2+20 0.46 0.46 0.46 224} MH-20S (Supply)

MH-21S to MH-20S (Supply, Failed)
Potential - Volts

 

9/18/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 sw sw sw sw sw sw 0.51 0.51 0.51 0.51 0} MH-25S (Return) / 0 to 11} sw 0.480 0.510 0.495
0+20 0.51 0.51 0.51 0.50 0.50 0.50 0.50 0.50 Rd Rd 36}Rd
0+40 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
0+60 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
0+80 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd 102} Rd ends
1+00 Rd Rd 0.49 0.49 0.49 0.49 0.49 sw sw sw 108} 90 Rt/ 113 to 119}sw
1+20 0.48 0.48 0.48 0.48 0.48 0.49 0.49 0.49 0.49 0.49 132} 90 Lt
1+40 0.49 0.49 0.49 0.49 sw sw sw 147 to 152} sw

152} BLDG 2150 (Return)

MH-25S to BLDG 2150 (Return, Failed)
Potential - Volts

 

9/19/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0} MH-19S (Return) 0.440 0.470 0.456
0+20 0.46 0.46 0.46 0.46 0.46 0.46 0.45 0.45 0.45 0.45 20} 90 Lt/  37} 90 Rt
0+40 sw sw sw 0.45 0.45 0.45 0.45 0.45 0.45 0.45 39 to 45} sw
0+60 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.46
0+80 0.46 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.44
1+00 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.45 0.45 0.45
1+20 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.46 0.46 0.46
1+40 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46
1+60 sw sw sw sw 0.47 0.47 0.47 0.47 0.47 0.47 160 to 166}sw/ 180}90 Rt
1+80 0.47 0.47 182} BLDG 2074 (Return)

MH-19S to BLDG 2074 (Return, Failed)
Potential - Volts

 

9/18/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.48 0.48 0.48 0.48 0.47 0.47 0.47 0.47 0.48 sw 0} MH-22S (Return) / 18} sw 0.470 0.500 0.481
0+20 sw sw sw sw sw sw 0.49 0.49 0.49 0.50 30} sw ends
0+40 0.50 0.50 0.49 0.49 0.49 0.48 0.48 0.48 0.48 0.48
0+60 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.49 0.48 0.48
0+80 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48
1+00 0.48 0.48 0.48 0.48 0.48 0.47 0.47 0.47 0.48 0.48 102} 90 Lt/  108} 90 Rt
1+20 0.48 0.48 0.48 0.48 0.48 0.48 0.47 0.47 0.47 0.47 118} 90 Rt/  126} 90 Lt
1+40 0.47 0.48 0.48 0.48 0.48 sw sw sw sw sw 150 to 160} sw
1+60 sw 0.48 0.48 0.48 0.48 0.47 0.47 0.47 0.47 176} MH-20S (Return)

MH-22S to MH-20S (Return, Failed)
Potential - Volts

 



ERDC/CERL TR-11-14 J11 

9/18/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 sw sw sw 0.55 0.55 0.55 0.54 0.54 0.54 0.54 0} MH-22S (Supply) / 0 to 5} sw 0.500 0.550 0.536
0+20 0.54 0.54 0.54 0.54 0.55 0.55 0.55 0.55 0.55 0.54
0+40 0.54 0.54 0.54 0.54 0.54 0.52 0.52 0.52 0.50 0.50 48} 90 Lt/  56 90 Lt
0+60 0.53 0.53 0.53 0.54 0.54 0.54 0.54 0.54 0.54 0.54 66} 90 Lt/  74} 90 Rt
0+80 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.53 0.54
1+00 0.54 0.54 0.54 104} MH-25S (Supply)

MH-22S to MH-25S (Supply, Failed)
Potential - Volts

 

9/18/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.45 0}  MH-27S (Supply) 0.440 0.460 0.454
0+20 0.45 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46
0+40 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.45 0.45
0+60 0.45 0.45 0.45 0.45 0.45 sw sw sw sw 0.45 70 to 76} sw
0+80 0.45 0.45 0.45 0.44 0.44 0.44 0.44 0.44 0.44 88} 90 Rt

96} BLDG 2153 (Supply)

MH-27S to BLDG 2153 (Supply, Failed)
Potential - Volts

 

9/15/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.46 0.46 0.45 0.45 0.44 0.44 Asp Asp Asp Asp 0} MH-38S (Return) 0.440 0.460 0.456
0+20 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
0+40 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
0+60 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
0+80 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
1+00 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
1+20 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
1+40 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
1+60 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
1+80 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
2+00 Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp
2+20 Asp Asp 0.46 0.46 0.46 0.46 0.46 0.46 0.45 0.45
2+40 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46 0.46
2+60 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.44 268} 90 Rt/  272} 90 Lt
2+80 278 BLDG 2356 (Return)

MH-38S to BLDG 2356 (Return, Failed)
Potential - Volts

 
9/15/2007

Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.48 0.48 0.46 0.46 sw sw sw sw sw sw 0} MH-33S (Supply) / 7 to 19} sw 0.460 0.500 0.479
0+20 0.48 0.48 0.48 0.48 0.47 0.47 0.47 0.47 0.47 0.48
0+40 0.47 0.47 0.46 0.46 0.46 0.46 0.46 0.47 0.47 0.47 44} 90 Rt/  48} 90 Lt
0+60 0.47 0.47 0.47 0.49 0.49 0.49 0.49 0.49 0.48 0.48 60} 90 Lt/  64} 90 Rt
0+80 0.48 0.48 0.48 0.48 0.48 0.49 0.49 0.49 0.49 0.49
1+00 0.48 0.48 0.48 0.48 0.49 0.49 0.49 0.50 0.50 0.50
1+20 0.50 120} MH-32S (Supply)

MH-33S to MH-32S (Supply, Failed)
Potential - Volts

 

9/15/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0} MH-48S (Return) 0.450 0.470 0.462
0+20 0.46 0.46 0.45 0.45 0.45 0.45 0.46 0.46 0.46 sw 37} sw
0+40 sw sw sw sw sw sw sw sw sw sw 43} 90 Rt/  52 90 Lt
0+60 sw 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.47 0.47 60} 90 Lt, sw end
0+80 0.47 0.47 0.47 0.47 0.46 0.46 0.46 0.46 0.47 0.47 68} 90 Rt
1+00 0.47 0.47 0.47 0.47 0.47 0.47 110} MH-47S (Return)

MH-48S to MH-47S (Return, Failed)
Potential - Volts

 



ERDC/CERL TR-11-14 J12 

9/17/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.43 sw sw sw sw sw sw sw 0.45 0.45 0} MH-33S (Supply) / 1 to 14} sw 0.430 0.450 0.444
0+20 0.45 0.45 0.45 0.44 0.44 0.44 0.44 0.45 0.45 0.44
0+40 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 41} 90 Lt/  47} 90 Rt
0+60 0.44 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 57} 90 Lt/  67} 90 Rt
0+80 0.45 0.45 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44
1+00 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.45
1+20 0.45 0.45 0.44 sw sw sw sw 0.44 0.44 0.44 126 to 132} sw
1+40 0.45 0.45 0.45 0.45 0.44 0.44 0.44 0.44 146} 90 Rt
1+60 154} BLDG 2253 (Supply)

MH-33S to BLDG 2253 (Supply, Failed)
Potential - Volts

 
9/17/2007

Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.43 0.43 0.44 0.44 sw sw sw sw 0.45 0.45 0} MH-33S (Return) / 7} sw / 14} sw ends 0.430 0.450 0.444
0+20 0.45 0.45 0.45 0.45 0.44 0.44 0.44 0.44 0.44 0.44
0+40 0.44 0.45 0.45 0.45 0.44 0.44 0.44 0.44 0.44 0.44 41} 90 Lt/  47} 90 Rt
0+60 0.44 0.44 0.44 0.45 0.45 0.45 0.45 0.45 0.45 0.45 57} 90 Lt/  67} 90 Rt
0+80 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.44 0.44
1+00 0.44 0.44 0.44 0.44 0.44 0.45 0.45 0.45 0.45 0.45
1+20 0.44 0.44 0.44 sw sw sw sw 0.44 0.44 0.44 126} sw/  132} sw ends
1+40 0.44 0.44 0.45 0.45 0.45 0.45 0.44 0.44 146} 90 Rt

154} BLDG 2253 (Return)

MH-33S to BLDG 2253 (Return, Passed)
Potential - Volts

 

 

9/20/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.46 sw sw sw sw sw sw 0.46 0.46 0.46 0} MH-39S (Supply) / 1} sw /  12} sw ends 0.450 0.470 0.464
0+20 0.46 0.46 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47
0+40 0.46 0.46 0.46 0.46 0.47 0.47 0.47 0.47 0.47 0.47 54} 90 Rt
0+60 0.46 0.46 0.47 0.47 0.47 0.47 0.47 0.46 0.46 0.46 66} 90 Lt/  76} 90 Lt
0+80 0.46 0.46 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 88} 90 Rt
1+00 0.47 0.47 0.46 0.46 0.46 0.46 sw sw sw sw 110} sw  
1+20 sw sw sw 0.46 0.46 0.46 0.46 0.46 0.46 0.46 124} sw ends
1+40 0.45 0.45 0.45 0.45 0.46 0.46 0.45 0.45 154} MH-40S (Supply)

MH-39S to MH-40S (Supply, Passed)
Potential - Volts

 
9/15/2007

Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.44 sw sw sw sw sw sw 0.43 0.43 0.43 0} MH-39S (Return) / 1 to 12} sw 0.420 0.470 0.431
0+20 0.43 0.43 0.43 0.43 0.42 0.42 0.42 0.42 0.42 0.42
0+40 0.42 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.42 0.42 54} 90 Rt
0+60 0.42 0.42 0.43 0.43 0.43 0.43 0.42 0.42 0.42 0.42 66} 90 Lt/  76} 90 Lt
0+80 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.44 0.44 0.44 88} 90 Rt
1+00 0.43 0.45 0.45 0.47 0.47 sw sw sw sw sw
1+20 sw sw sw 0.44 0.44 0.44 0.43 0.43 0.43 0.43
1+40 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.44 154} MH-40S (Return)

MH-39S to MH-40S (Return, Failed)
Potential - Volts

 



ERDC/CERL TR-11-14 J13 

9/19/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.50 0.50 0.47 0.47 sw sw sw sw sw sw 0} MH-37S (Return) / 7} sw 0.430 0.500 0.457
0+20 sw 0.45 0.45 0.45 0.45 0.45 Rd Rd Rd Rd 20} sw ends/  32} Rd
0+40 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
0+60 Rd Rd 0.44 0.44 0.44 0.44 0.43 0.43 0.43 sw 63} Rd ends/  78} sw
0+80 sw sw sw sw sw 0.43 0.43 0.43 0.43 0.43 89} sw ends
1+00 0.44 0.44 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46 107} 90 Rt/  116} 90 Lt
1+20 0.45 0.45 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.45 130} 90 Lt
1+40 0.46 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46 140} 90 Rt
1+60 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 sw sw 176} sw
1+80 sw sw 0.46 0.46 0.46 0.46 0.46 0.46 0.47 0.47 182} sw ends
2+00 0.47 0.47 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46
2+20 0.46 0.46 0.46 0.46 0.46 0.46 0.47 0.47 0.47 0.47
2+40 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.47 0.47
2+60 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.47 0.47
2+80 0.46 0.46 0.46 0.47 0.47 sw sw sw sw sw 286} 90 Lt/  290 to 302}sw
3+00 sw sw 0.45 0.45 0.45 0.44 0.44 0.44 314} BLDG 2352 (Return)

MH-37S to BLDG 2352  (Return, Passed)
Potential - Volts

 
9/20/2007

Feet 0 2 4 6 8 10 12 14 16 18 Comments Min. Max. Avg.
0+00 0.43 0.42 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.44 0}  MH-4S (Supply) 0.420 0.480 0.460
0+20 0.44 0.44 0.44 0.44 0.45 0.45 0.45 0.45 0.45 0.45
0+40 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46 0.46
0+60 0.47 0.47 0.47 0.47 0.47 0.47 0.47 sw sw sw 74} sw
0+80 sw 0.48 0.48 0.48 0.48 Rd Rd Rd Rd Rd 80} sw ends/  90} Rd
1+00 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
1+20 Rd Rd Rd Rd Rd Rd 0.46 0.45 0.46 0.46 130} Rd ends
1+40 0.46 0.46 0.46 0.47 0.47 0.47 0.48 0.48 0.48 0.48
1+60 0.47 0.47 0.47 0.48 0.48 0.48 0.48 0.48 0.48 0.48 172} 90 Rt
1+80 0.48 0.48 0.48 0.47 0.47 0.47 0.47 0.48 0.48 0.48 184} sw/  190} sw ends
2+00 0.48 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47
2+20 0.46 0.46 0.46 0.47 0.47 0.47 0.47 0.47 0.47 0.47
2+40 0.47 0.47 0.47 0.47 0.47 0.47 0.46 0.46 0.46 0.46
2+60 0.46 0.46 0.46 0.46 0.47 0.47 0.47 0.47 0.47 0.47
2+80 0.47 0.46 0.46 0.45 0.45 0.45 0.44 0.44 0.44 0.44
3+00 0.45 0.45 0.45 0.44 0.44 0.44 0.44 0.45 0.45 0.45
3+20 0.45 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.46
3+40 0.45 0.45 0.45 0.46 0.46 0.46 0.45 0.44 0.44 0.44 358} MH-1S (Supply)

MH-4S to MH-1S (Supply, Passed)
Potential - Volts

 

9/19/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.44 0.44 0.46 0.46 0.47 0.47 0.47 0.46 0.46 0.46 0} MH-4S (Return) 0.440 0.490 0.474
0+20 0.46 0.46 0.46 0.46 0.47 0.47 0.47 0.46 0.46 0.46
0+40 0.47 0.47 0.47 0.47 0.47 0.47 0.48 0.48 0.48 0.48
0+60 0.48 0.48 0.48 0.48 0.49 0.49 0.49 sw sw sw 74} sw
0+80 sw 0.49 0.49 0.47 0.47 Rd Rd Rd Rd Rd 80} sw ends/  90} Rd
1+00 Rd Rd Rd Rd Rd Rd Rd Rd Rd Rd
1+20 Rd Rd Rd Rd Rd Rd 0.47 0.47 0.47 0.47 130} Rd ends
1+40 0.47 0.47 0.45 0.45 0.45 0.45 0.45 0.46 0.46 0.46
1+60 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 172} 90 Rt
1+80 0.45 0.45 0.45 0.46 0.46 0.47 0.47 0.47 0.48 0.48 184} sw/  190} sw ends
2+00 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48
2+20 0.48 0.48 0.48 0.48 0.48 0.48 0.49 0.49 0.49 0.49
2+40 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48
2+60 0.48 0.48 0.49 0.49 0.49 0.49 0.48 0.49 0.49 0.49
2+80 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.49 0.49
3+00 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.49 0.49
3+20 0.49 0.49 0.49 0.49 0.49 0.48 0.48 0.48 0.48 0.48
3+40 0.49 0.49 0.49 0.49 0.49 0.47 0.47 0.47 0.46 0.46 358} MH-1S (Return)

MH-4S to MH-1S (Return, Passed)
Potential - Volts

 



ERDC/CERL TR-11-14 J14 

9/20/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min. Max. Avg.
0+00 0.47 0.47 0.47 0.47 0.46 0.46 0.46 0.47 0.47 0.47 0} MH-13S (Return) 0.430 0.490 0.470
0+20 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.48 0.48 0.48
0+40 0.48 0.48 0.48 0.49 0.49 0.49 0.49 0.49 0.49 0.48 53} 90 Lt
0+60 0.48 0.48 0.48 0.48 0.48 0.48 0.49 0.49 0.49 0.48 61} 90 Rt/  69} 90 Rt
0+80 0.48 0.48 0.48 0.47 0.47 0.47 0.47 0.47 0.47 0.47 78} 90 Lt
1+00 0.47 0.47 0.47 0.46 0.46 0.46 0.45 0.45 0.45 0.45
1+20 0.44 0.44 0.44 0.44 0.44 0.43 0.43 132} MH-12S (Return)

MH-13S to MH-12S (Return, Passed)
Potential - Volts

 

 



ERDC/CERL TR-11-14 J15 

Fort Stewart Phase I CIS Data 

 

 

 

 

 

 

 

 

11/29/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Avg. Min. Max.
0+00 0.15 0.15 0.15 0.15 0.17 0.19 0.19 0.19 0.2 0.2 0] VP-41(Supply) 0.296 0.060 0.480
0+20 0.24 0.24 0.26 0.26 0.26 0.28 0.28 0.27 0.27 0.27
0+40 0.28 0.28 0.28 0.30 0.30 0.30 0.31 0.31 0.31 0.31
0+60 0.31 0.31 0.30 0.30 0.30 0.30 0.30 0.30 0.28 0.28
0+80 0.28 sw sw sw sw sw 0.26 0.26 0.28 0.28 82] to 90] SW/ 95] 90 RT
1+00 0.28 0.28 0.28 0.29 0.29 0.29 0.29 0.29 0.30 0.30 109] 90 LT
1+20 0.30 0.30 0.30 0.31 0.31 0.31 0.31 0.29 0.29 0.29 121] 90 LT/ 136 90 RT
1+40 0.29 0.30 0.30 0.30 0.30 0.29 0.29 0.29 0.29 0.29
1+60 0.29 0.29 0.29 0.29 0.30 0.30 0.30 0.29 0.29 0.29
1+80 0.29 0.28 0.28 0.28 0.28 0.27 0.27 0.27 0.27 0.27
2+00 0.25 0.25 0.24 0.24 0.24 0.24 0.23 0.23 0.23 0.24
2+20 0.24 0.24 0.24 0.24 0.24 0.26 0.26 0.26 0.26 0.26
2+40 0.25 0.25 0.23 0.23 0.22 0.18 0.16 0.11 0.11 0.10
2+60 0.06 0.06 0.10 0.12 0.16 0.19 0.22 0.22 0.24 0.24 272] 45 RT
2+80 0.28 0.28 0.30 0.30 0.30 0.30 0.30 0.28 0.28 0.28 281] 90 LT
3+00 0.28 0.28 0.28 0.29 0.29 0.29 0.29 0.28 0.28 0.28 300] 90 RT
3+20 0.29 0.29 0.29 0.28 0.28 0.28 0.28 0.26 0.26 0.26
3+40 0.27 0.27 0.27 0.26 0.26 0.28 0.28 0.28 0.30 0.30 354] 45 RT
3+60 0.30 0.29 0.28 0.28 0.29 0.29 0.29 0.28 0.28 sw 362] 45 LT
3+80 sw sw sw sw sw sw sw sw sw sw 379] SW start
4+00 sw sw 0.29 0.29 0.30 0.30 0.31 0.31 sw sw 403] SW end/ 415] SW
4+20 sw sw sw sw sw 0.31 0.31 0.31 0.31 0.31 429] SW end, 45 LT
4+40 0.32 0.32 0.32 0.32 0.32 0.32 0.34 0.34 0.32 0.32
4+60 0.32 0.33 0.33 0.33 0.34 0.34 0.34 0.36 0.36 0.36
4+80 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.37 0.37 sw 498] SW start
5+00 sw sw sw sw 0.36 0.36 0.37 0.37 0.40 0.40 506] SW end/ 511] 45 LT
5+20 0.40 0.40 0.40 0.40 0.40 0.42 0.42 0.42 0.42 sw 527] 45 RT/ 539] SW
5+40 sw sw sw 0.45 0.45 0.45 0.42 0.42 0.42 0.46 545] SW end, 90 RT
5+60 0.46 0.46 0.48 0.48 0.47 0.47 0.47 0.44 0.44 0.44 563] 90 LT
5+80 0.44 0.42 0.43 578] VP-42 (Supply)

NOTES:
1.  Readings low at VP-41, probably shorted to pit rebar
2.  Readings low from 2+50 to 2+68, cause unknown

VP-41 to VP-42 (Supply, Passed)
Potential - Volts



ERDC/CERL TR-11-14 J16 

 

 

 

 

11/28/2007 Comments Avg. Min Max
Feet 0 2 4 6 8 10 12 14 16 18 0.292 0.210 0.340
0+00 0.21 0.21 0.23 0.23 0.23 0.25 0.26 0.26 0.26 0.26 0] VP-41 (Supply)
0+20 0.28 0.28 0.28 0.26 0.26 0.25 0.25 0.26 0.26 0.26
0+40 0.26 0.28 0.28 0.28 0.28 0.28 0.3 0.3 0.31 0.31
0+60 0.31 0.31 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.31
0+80 0.31 0.31 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 81] 90 LT/ 91] 90 RT
1+00 0.29 0.29 0.29 0.29 0.28 0.28 0.28 0.28 0.30 sw 101] 90 RT/ 114] 90 LT
1+20 sw sw sw sw 0.29 0.29 0.29 0.28 0.28 0.28 118] to 126] SW
1+40 0.28 0.29 0.29 0.29 0.30 0.30 0.30 0.30 0.29 0.29
1+60 0.29 0.29 0.29 0.28 0.28 0.28 0.27 0.27 0.29 0.29
1+80 0.29 0.29 0.29 0.28 0.28 0.28 0.28 0.28 0.28 0.28
2+00 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.28 0.28 0.28
2+20 0.30 0.30 0.30 0.30 0.29 0.29 0.30 0.30 0.30 0.30
2+40 0.30 0.30 0.29 0.29 0.29 0.30 0.30 0.30 0.30 0.29
2+60 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.30 0.30
2+80 0.30 0.30 0.29 0.29 0.29 0.29 0.29 sw sw sw 294] to 302] SW
3+00 sw sw 0.28 0.28 0.28 0.28 0.30 0.30 0.30 0.30 306] 90 LT
3+20 0.30 0.30 0.30 0.30 0.31 0.31 0.31 0.31 0.31 0.32 331] 90 RT
3+40 0.30 0.30 0.32 0.32 0.34 0.34 0.34 0.32 0.32 0.30
3+60 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.31
3+80 0.31 0.31 0.31 0.31 0.31 0.31 0.32 0.32 0.32 0.32
4+00 0.32 0.32 0.32 0.34 0.34 0.34 0.30 0.30 0.27 0.27 418] VP-39 (Supply)

VP-41 to VP-39 (Supply, Passed)
Potetial - Volts

11/29/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Avg. Min Max
0+00 0.25 0.25 0.25 0.25 0.25 0.27 0.27 0.27 0.29 0.29 VP-41 (Return) 0.302 0.250 0.360
0+20 0.29 0.29 0.29 0.29 0.29 0.29 0.28 0.28 0.28 0.28
0+40 0.28 0.29 0.29 0.29 0.29 0.29 0.31 0.31 0.32 0.32
0+60 0.32 0.32 0.30 0.30 0.30 0.30 0.30 0.31 0.31 0.31
0+80 0.30 0.30 0.30 0.30 0.30 0.31 0.31 0.31 0.31 0.31 81] 90 LT/ 91] 90 RT
1+00 0.31 0.30 0.30 0.30 0.30 0.29 0.29 0.29 0.29 sw 101] 90 RT/ 114] 90 LT
1+20 sw sw sw sw 0.29 0.29 0.30 0.30 0.32 0.32 118] to 126] SW
1+40 0.31 0.31 0.31 0.31 0.31 0.29 0.29 0.29 0.29 0.29
1+60 0.30 0.30 0.30 0.30 0.29 0.29 0.29 0.29 0.29 0.29
1+80 0.29 0.29 0.29 0.29 0.29 0.29 0.28 0.28 0.28 0.28
2+00 0.28 0.29 0.29 0.28 0.28 0.29 0.29 0.29 0.29 0.29
2+20 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.28 0.28 0.28
2+40 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.29 0.29 0.29
2+60 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29
2+80 0.28 0.28 0.28 0.28 0.29 0.29 0.29 sw sw sw 294] to 302] SW
3+00 sw sw 0.28 0.28 0.30 0.30 0.30 0.31 0.32 0.32 306] 90 LT
3+20 0.32 0.32 0.32 0.31 0.31 0.33 0.33 0.33 0.34 0.34 331] 90 RT
3+40 0.34 0.34 0.34 0.35 0.35 0.35 0.35 0.35 0.34 0.34
3+60 0.34 0.34 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33
3+80 0.34 0.34 0.34 0.34 0.34 0.33 0.33 0.33 0.33 0.33
4+00 0.36 0.36 0.34 0.34 0.34 0.33 418] VP-39 (Return)

VP-41 to VP-39 (Return, Passed)
Potential - Volts



ERDC/CERL TR-11-14 J17 

 11/27/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.10 0.10 0.18 0.18 0.24 0.24 0.26 0.30 0.34 0.35 0] VP-23 (Supply) 0.100 0.490 0.406
0+20 0.40 0.40 0.40 0.40 0.43 0.43 0.43 0.44 0.44 0.44
0+40 0.45 0.45 0.45 0.44 0.44 0.44 0.44 0.43 0.44 0.44
0+60 0.43 0.43 0.44 0.44 0.43 0.43 0.43 0.42 0.42 0.42 72] 90 LT
0+80 0.41 0.41 0.41 sw sw sw sw sw sw sw 89] 90 RT
1+00 sw sw sw sw sw 0.41 0.40 0.40 0.41 0.41 118] 90LT
1+20 0.40 0.40 0.39 0.39 0.40 0.40 0.39 0.39 0.39 0.39
1+40 0.40 0.40 0.40 0.40 0.39 0.39 0.39 0.39 0.39 0.38
1+60 0.39 0.39 0.38 0.38 0.38 0.40 0.40 0.42 0.42 0.42
1+80 0.44 0.44 0.47 0.47 0.48 0.48 0.48 0.47 0.47 0.47
2+00 0.48 0.48 0.48 0.48 0.47 0.47 0.47 0.47 0.47 0.47
2+20 0.47 0.48 0.48 0.48 0.47 0.48 0.48 0.48 0.48 0.48
2+40 0.47 0.47 0.48 0.48 0.48 0.48 0.48 0.48 0.49 0.49 254] 90 LT
2+60 0.49 sw sw sw sw sw sw sw sw sw 266] 90 RT
2+80 sw sw sw 0.45 0.45 0.44 0.44 0.45 0.45 0.45 280] 90 RT/ 293} 90 LT
3+00 0.45 0.44 0.44 0.44 0.43 0.43 0.43 0.43 0.43 0.40
3+20 0.40 0.40 0.41 0.42 0.42 0.42 0.40 0.42 0.42 0.41
3+40 0.41 0.41 0.40 0.41 0.40 0.40 0.36 0.36 0.35 0.35
3+60 0.34 0.34 0.34 0.34 0.32 0.32 0.32 0.31 0.31 0.31
3+80 0.31 0.30 0.30 0.29 0.29 0.29 0.30 0.30 0.30 0.30
4+00 0.33 0.33 0.34 0.34 0.34 0.34 0.35 0.35 0.36 0.36 413] 90LT
4+20 0.39 0.39 0.41 0.41 0.41 0.43 0.43 0.43 0.42 0.42 439] 90RT
4+40 0.43 0.43 0.42 0.42 0.42 0.42 RD RD RD RD 450] RD W. Wilson
4+60 RD RD RD RD RD RD RD RD RD 0.33 476] RD W. Wilson
4+80 0.34 0.34 0.35 0.35 0.35 0.37 0.37 0.36 0.36 0.35 496] Hi-point vent
5+00 0.35 0.36 0.36 0.36 0.36 0.36 0.37 0.37 0.37 0.37 500] End vent/ 502] 90RT
5+20 0.37 0.37 0.38 0.38 0.38 0.38 0.38 0.36 0.36 0.35
5+40 0.36 0.36 0.35 0.36 0.35 0.36 0.38 0.38 0.38 0.39
5+60 0.39 0.39 0.39 0.41 0.41 0.42 0.41 0.41 0.40 0.40 569] 90 RT/ 579] Fence
5+80 0.40 0.40 0.41 0.42 0.42 0.40 0.40 0.40 0.39 0.39
6+00 0.39 0.42 0.42 0.42 0.42 0.40 0.40 0.41 0.41 0.40
6+20 0.40 0.41 0.42 0.42 0.41 0.41 0.42 0.42 0.39 0.39
6+40 0.39 0.40 ..40 0.42 0.42 0.43 0.43 0.43 0.44 0.44
6+60 0.44 0.44 0.45 0.45 0.44 0.44 0.44 0.44 0.43 0.43
6+80 0.43 0.43 0.45 0.45 0.44 0.44 0.44 0.43 0.43 0.42 681] 90 RT
7+00 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.43 0.43 0.43 702] 90 LT
7+20 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.42 0.42 0.42
7+40 0.43 0.43 0.43 0.42 0.42 0.42 0.42 0.42 0.42 0.42
7+60 0.43 0.43 0.43 0.43 0.43 0.42 0.42 0.42 0.42 0.42
7+80 0.42 0.42 0.42 0.42 0.42 0.43 0.43 0.43 0.43 0.43
8+00 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42
8+20 0.42 0.42 0.42 0.42 0.43 0.43 0.43 0.43 0.43 0.43
8+40 0.43 0.42 0.42 0.42 0.43 0.43 0.43 0.40 0.40 0.40 857] 90 LT
8+60 0.41 0.41 0.41 0.41 0.40 0.40 0.40 0.40 0.40 0.40
8+80 0.39 0.39 0.39 0.39 0.40 0.40 0.40 0.40 0.40 0.40 883] 90 RT
9+00 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.40 0.40 898] 90 RT
9+20 0.41 0.41 0.41 0.41 0.42 0.42 0.42 0.42 0.42 0.41 926] 90 LT
9+40 0.41 0.41 0.41 0.41 0.41 0.41 0.42 0.42 0.42 0.42
9+60 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.41 0.41 0.41
9+80 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42
10+00 0.42 0.42 0.42 0.42 0.42 0.39 0.39 0.40 0.40 0.40 1017] Fence
10+20 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.41 0.41 0.41
10+40 0.40 0.40 0.40 0.39 0.39 0.39 0.40 0.41 0.41 0.41
10+60 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
10+80 0.40 0.40 0.41 0.41 0.41 0.41 0.41 0.40 0.40 0.40 1093] Fence
11+00 0.41 0.41 0.41 0.41 0.41 0.41 0.42 0.42 0.42 0.42
11+20 0.40 0.40 0.40 0.41 0.41 0.41 0.41 0.41 0.41 0.41 1131] 90 LT
11+40 0.39 0.39 0.39 0.39 0.39 0.40 0.40 0.40 0.40 0.40
11+60 0.40 0.40 0.41 0.41 0.41 0.40 0.40 0.40 0.40 0.40 1162 90 RT/ 1178] 90 RT
11+80 0.40 0.40 0.40 0.40 0.40 0.39 0.39 0.39 0.39 0.39
12+00 0.38 0.38 0.38 0.38 0.39 0.39 0.38 0.39 0.39 0.39 1206] 90 LT/ 1214] Fence
12+20 0.40 0.40 0.41 0.41 0.40 0.40 0.41 0.41 0.40 0.41
12+40 0.39 0.39 0.38 0.38 0.35 0.35 RD RD RD RD 1252] RD McFarland
12+60 RD RD RD RD RD RD RD RD RD RD
12+80 RD RD RD RD RD RD RD RD RD RD
13+00 RD 0.45 0.45 0.45 0.43 0.43 0.43 1300] RD end
13+20 1313] Fence at Plant

VP-23 to Power Plant (Supply, Failed)
Potential - Volts
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 11/27/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min. Max. Avg.
0+00 0.10 0.10 0.22 0.22 0.25 0.25 0.26 0.27 0.27 0.29 0] VP-23 (Return) 0.100 0.490 0.407
0+20 0.34 0.37 0.37 0.35 0.35 0.35 0.37 0.37 0.39 0.39
0+40 0.39 0.39 0.40 0.40 0.40 0.42 0.42 0.42 0.44 0.44
0+60 0.42 0.43 0.43 0.43 0.43 0.42 0.42 0.42 0.42 0.42 72] 90 LT
0+80 0.43 0.43 0.43 sw sw sw sw sw sw sw 89] 90 RT
1+00 sw sw sw sw sw 0.41 0.40 0.40 0.41 0.43 118] 90LT
1+20 0.43 0.43 0.39 0.39 0.40 0.40 0.39 0.39 0.39 0.39
1+40 0.39 0.40 0.40 0.40 0.39 0.39 0.39 0.38 0.38 0.38
1+60 0.40 0.40 0.40 0.40 0.40 0.38 0.37 0.37 0.37 0.38
1+80 0.38 0.37 0.37 0.37 0.38 0.38 0.41 0.41 0.41 0.40
2+00 0.40 0.40 0.40 0.40 0.41 0.41 0.41 0.41 0.43 0.44
2+20 0.47 0.45 0.45 0.45 0.45 0.46 0.46 0.46 0.46 0.47
2+40 0.47 0.47 0.47 0.47 0.46 0.46 0.46 0.48 0.48 0.48 254] 90 LT
2+60 0.49 sw sw sw sw sw sw sw sw sw 266] 90 RT
2+80 sw sw sw 0.48 0.48 0.48 0.47 0.47 0.47 0.47 280] 90 RT/ 293} 90 LT
3+00 0.44 0.44 0.44 0.43 0.43 0.43 0.43 0.43 0.42 0.42
3+20 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.41 0.41
3+40 0.41 0.41 0.41 0.40 0.40 0.40 0.39 0.39 0.38 0.38
3+60 0.38 0.38 0.37 0.37 0.37 0.37 0.39 0.39 0.39 0.37
3+80 0.39 0.36 0.36 0.35 0.35 0.34 0.34 0.33 0.31 0.31
4+00 0.30 0.28 0.28 0.30 0.35 0.35 0.35 0.36 0.36 0.36 413] 90LT
4+20 0.38 0.38 0.40 0.40 0.40 0.42 0.42 0.42 0.44 0.44 439] 90RT
4+40 0.46 0.46 0.44 0.44 0.42 0.42 RD RD RD RD 450] RD W. Wilson
4+60 RD RD RD RD RD RD RD RD RD 0.33 476] RD W. Wilson
4+80 0.33 0.33 0.33 0.33 0.33 0.33 0.32 0.32 0.32 0.32 496] Hi-point vent
5+00 0.34 0.35 0.35 0.35 0.34 0.34 0.35 0.35 0.35 0.35 500] End vent/ 502] 90RT
5+20 0.34 0.33 0.33 0.34 0.34 0.34 0.35 0.35 0.35 0.35
5+40 0.36 0.36 0.38 0.38 0.38 0.41 0.41 0.41 0.40 0.40
5+60 0.41 0.41 0.41 0.40 0.40 0.40 0.42 0.42 0.42 0.44 569] 90 RT/ 579] Fence
5+80 0.40 0.42 0.42 0.40 0.40 0.40 0.39 0.39 0.39 0.39
6+00 0.38 0.38 0.38 0.40 0.40 0.40 0.42 0.42 0.42 0.42
6+20 0.42 0.42 0.42 0.42 0.42 0.44 0.44 0.44 0.44 0.44
6+40 0.44 0.43 0.43 0.42 0.42 0.42 0.42 0.42 0.42 0.42
6+60 0.42 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.45 0.45
6+80 0.45 0.45 0.44 0.44 0.43 0.43 0.43 0.43 0.43 0.43 681] 90 RT
7+00 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.45 702] 90 LT
7+20 0.45 0.45 0.44 0.44 0.44 0.44 0.45 0.45 0.45 0.45
7+40 0.45 0.45 0.44 0.44 0.42 0.42 0.42 0.42 0.42 0.42
7+60 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.44 0.44
7+80 0.44 0.44 0.44 0.43 0.43 0.43 0.43 0.43 0.43 0.44
8+00 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44 0.44
8+20 0.44 0.42 0.42 0.42 0.42 0.42 0.42 0.41 0.41 0.41
8+40 0.40 0.40 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 857] 90 LT
8+60 0.41 0.41 0.41 0.41 0.41 0.42 0.42 0.42 0.42 0.42
8+80 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.41 0.41 883] 90 RT
9+00 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.42 898] 90 RT
9+20 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 926] 90 LT
9+40 0.42 0.42 0.42 0.41 0.41 0.41 0.41 0.41 0.41 0.41
9+60 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.40 0.40 0.40
9+80 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.41
10+00 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.40 1017] Fence
10+20 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
10+40 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41
10+60 0.41 0.41 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42
10+80 0.42 0.42 0.42 0.42 0.41 0.41 0.41 0.41 0.41 0.41 1093] Fence
11+00 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.41 0.41
11+20 0.41 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.43 0.43 1131] 90 LT
11+40 0.41 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.41
11+60 0.41 0.41 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.39 1162 90 RT/ 1178] 90 RT
11+80 0.39 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.39
12+00 0.39 0.42 0.42 0.43 0.43 0.45 0.45 0.45 0.44 0.44 1206] 90 LT/ 1214] Fence
12+20 0.44 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.43
12+40 0.43 0.43 0.42 0.42 0.42 0.42 RD RD RD RD 1252] RD McFarland
12+60 RD RD RD RD RD RD RD RD RD RD
12+80 RD RD RD RD RD RD RD RD RD RD
13+00 RD 0.43 0.43 0.45 0.45 0.48 0.46 1300] RD end
13+20 1313] Fence at Plant

VP-23 to Power Plant (Return, Failed)
Potential - Volts
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11/29/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min. Max. Avg.
0+00 0.02 0.10 0.10 0.10 0.11 0.11 0.13 0.13 0.15 0.17 0] VP-27/28 (Supply) 0.020 0.370 0.210
0+20 0.17 0.17 0.18 0.18 0.17 0.17 0.18 0.18 0.18 0.19
0+40 0.19 0.20 0.20 0.21 0.21 0.23 0.23 0.21 0.21 0.20
0+60 0.20 0.20 0.20 0.20 0.20 0.20 0.21 0.21 0.21 0.21  
0+80 0.21 0.21 0.20 0.20 0.20 0.20 0.20 0.20 0.21 0.21 102] 90 RT/ 108] Tee
1+00 0.20 0.20 0.20 0.20 0.19 0.19 0.17 0.17 0.17 0.14 117] 90 LT/ 128 90 RT
1+20 0.17 0.17 0.17 0.20 0.20 0.22 130] Bldg 620
0+00 0.19 0.19 0.18 0.18 0.18 0.18 0.18 sw sw sw Tee to Bldg 621/ 14] SW
0+20 sw sw 0.20 0.20 0.20 0.19 0.19 0.19 0.19 0.19 22] SW end
0+40 0.20 0.20 0.20 0.18 0.18 0.18 0.18 0.18 0.18 0.18
0+60 0.18 0.18 0.18 0.19 0.19 0.19 0.19 0.19 0.19 0.20
0+80 0.20 0.20 0.20 0.20 0.20 0.21 0.21 0.21 0.21 0.21
1+00 0.21 0.20 0.20 0.21 0.20 0.20 0.20 0.21 0.21 0.21
1+20 0.21 0.21 0.21 0.20 0.20 0.20 0.20 0.22 0.22 0.26 134} 90 LT
1+40 0.28 0.28 0.28 0.28 0.28 0.30 0.30 0.33 0.33 0.33
1+60 0.33 0.33 sw sw sw sw 0.37 0.35 0.33 0.33 163] to 170] SW
1+80 0.30 0.30 0.30 0.28 0.28 0.28 0.24 0.24 0.22 0.22 197] 90 RT
2+00 0.20 0.20 0.24 0.27 0.27 0.26 0.26 sw sw sw 214] to 221] SW
2+20 sw 0.28 0.28 0.26 0.26 0.24 0.20 0.20 0.19 0.19 227] 90 LT
2+40 0.19 0.19 0.19 245] Bldg 621

NOTE:  Low readings at VP-27/28 most likely caused by short to pit rebar  

VP-27/28 to Bldg 620/621 (Supply, Failed)
Potential - Volts

11/28/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min. Max. Avg.
0+00 0.26 0.28 0.32 0.34 0.34 0.36 0.37 0.37 0.38 0.38 0] Bldg 218 (Supply) 0.260 0.450 0.404
0+20 0.38 0.38 sw sw sw 0.40 0.40 0.40 0.41 0.41 23] to 29] SW
0+40 0.42 0.42 0.44 0.44 0.44 0.44 0.44 0.45 0.45 0.45 43] 90 LT/ 53] SW
0+60 0.45 0.44 0.44 0.42 0.42 0.42 0.42 sw sw sw 70] SW end
0+80 sw sw sw sw sw sw 0.42 0.42 0.44 0.44 88] 90 RT
1+00 0.42 0.42 102] VP-42 (Supply)

Bldg 218 to  VP-42 (Supply, Failed)
Potential - Volts

11/28/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.26 0.26 0.26 0.29 0.29 0.32 0.32 0.32 0.35 0.35 0] Bldg 218 (Return) 0.260 0.450 0.396
0+20 0.36 0.37 sw sw sw 0.40 0.40 0.40 0.41 0.41 23] to 29] SW
0+40 0.40 0.40 0.40 0.40 0.41 0.41 0.43 0.44 0.44 0.44 43] 90 LT/ 53] SW
0+60 0.44 0.44 0.45 0.45 0.45 0.45 0.45 0.44 0.44 0.44 70] SW end
0+80 0.43 0.43 0.43 0.42 0.42 0.40 0.40 0.40 0.41 0.41 88] 90 RT
1+00 0.42 0.42 102] VP-42 (Return)

Bldg 218 to VP-42 (Return, Failed)
Potential - Volts
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Fort Stewart Phase II CIS Data 

 

 

 

 

 

 

11/28/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.02 0.02 0.06 0.06 0.08 0.08 0.13 0.13 0.13 0.17 0] VP-16/17 (Return) /   6] 90 LT 0.020 0.310 0.272
0+20 0.17 0.23 0.23 0.25 0.25 0.27 0.27 0.29 0.31 0.31 26] 90 RT
0+40 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31
0+60 0.30 0.30 0.31 0.31 0.31 0.31 0.31 0.30 0.30 0.30
0+80 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.31 0.31
1+00 0.30 0.31 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
1+20 0.30 0.30 0.30 0.30 0.30 0.30 0.31 0.31 0.30 sw 124] 90 RT/ 137] SW start
1+40 sw sw sw 0.29 0.29 0.29 0.29 0.29 0.29 0.30 145] Sw end
1+60 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.29 0.29
1+80 sw sw sw sw sw sw 0.29 0.29 0.28 0.28 181] to 190] SW/ 207] 90 RT
2+00 0.28 0.26 0.26 0.26 0.28 0.28 0.28 0.28 214] Bldg 648 (Return)

NOTES:
1.  Readings low at pit, probably short to pit rebar

VP-16/17 to Bldg 648 (Return, Failed)
Potential - Volts

11/28/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 con con con con con 0.35 0.35 0.36 0.36 0.36 0] Bldg 706 (Supply) 0.350 0.380 0.363
0+20 0.38 0.38 sw sw sw sw RD RD RD RD 0] to 10[ concrete
0+40 RD RD RD RD RD RD RD RD RD RD 6] 90 RT/ 24] SW start
0+60 RD RD RD RD RD RD RD 31] RD/ 72] VP-14 (Supply)
0+80

Bldg 706 to VP-14 (Supply, Failed)
Potential - Volts

11/28/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min Max Avg
0+00 0.07 0.07 0.10 0.10 0.18 0.18 0.22 0.22 0.24 0.28 0] VP-16/17 (Supply) 0.070 0.360 0.281
0+20 0.28 0.28 0.32 0.34 0.34 0.34 0.32 0.32 0.33 0.33
0+40 0.33 0.31 0.31 0.30 0.30 0.30 0.3 0.29 0.29 0.29 50] 90 LT
0+60 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.29 0.29 75] 90 RT
0+80 0.31 0.31 0.33 0.33 0.33 0.33 0.36 0.36 0.34 0.34
1+00 0.34 0.34 0.32 0.32 0.31 0.31 0.30 0.30 113] Bldg 646 (Supply)
0+00 0.19 0.19 0.19 0.20 0.20 0.21 0.21 0.21 0.23 0.23 0] Tee
0+20 0.25 0.27 sw sw sw sw sw sw sw sw 23] to 29] SW
0+40 0.30 0.32 0.32 0.32 0.32 0.32 0.32 0.30 0.30 0.30 32] 90 RT/ 44] 90 LT
0+60 0.30 0.29 0.29 0.29 66] Bldg 649 (Supply)

NOTE:  Readings low at pit, probably shorted to pit rebar

VP-16/17 to Bldg 646/649 (Supply, Passed)
Potential - Volts
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11/28/2007
Feet 0 2 4 6 8 10 12 14 16 18 Comments Min. Max. Avg.
0+00 0.05 0.05 0.07 0.07 0.14 0.14 0.18 0.18 0.22 0.24 0] VP-16/17 (Return) 0.050 0.350 0.293
0+20 0.28 0.28 0.31 0.34 0.34 0.34 0.34 0.34 0.34 0.34
0+40 0.34 0.34 0.34 0.32 0.32 0.31 0.31 0.31 0.31 0.30 50] 90 LT
0+60 0.29 0.29 0.30 0.30 0.30 0.30 0.30 0.29 0.29 0.29 75] 90 RT
0+80 0.31 0.33 0.33 0.33 0.34 0.34 0.34 0.34 0.34 0.34
1+00 0.34 0.34 0.34 0.35 0.35 0.35 0.35 113] Bldg 646 (Return)
0+00 0.23 0.23 0.25 0.25 0.25 0.27 0.27 0.27 0.29 0.29 0] Tee
0+20 0.29 0.29 sw sw sw sw sw sw sw sw 23] to 29] SW
0+40 0.32 0.32 0.34 0.34 0.34 0.34 0.35 0.35 0.35 0.33 32] 90 RT/ 44] 90 LT
0+60 0.33 0.33 0.32 0.32 66] Bldg 649 (Return)

NOTE:  Readings low at pit, probably short to pit rebar

VP-16/17 to Bldg 646/649 (Return, Passed)
Potential - Volts
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Appendix K: Consolidated ASHRAE Soil Test 
Reports for Forts Carson and Stewart 

Fort Carson ASHRAE Test Site Notes 

ASHRAE Site Number 1
 

: 

Date data was recorded: 13 Dec 2007, 11:00 AM 
 
Central Heating Plant Data: Supply = 350 F: Return = 275 F 
 Recorded at 10:00 AM, 13 December 2007 
 
Manhole 18-N, West Wall:   
 Supply, South location: Temp = 340 F 
 Steel Casing: C = 40.0 inches 
 Plastic Jacket (RFP): C = 58.25 inches 
 Top of Jacket to top of concrete manhole: 20.0 inches 
 Top of Concrete Manhole to earth elevation: 13.0 inches 
 Depth of bury (top of conduit): 7.0 inches 
 
 Return, West location: Temp = 215 F (220 F)* 
 Steel Casing: C = 40.0 inches 
 Plastic Jacket (RFP): C = 57.75 inches 
 Top of Jacket to top of concrete manhole: 20.0 inches 
 Top of Concrete Manhole to earth elevation: 13.0 inches 
 Depth of bury (top of conduit): 7.0 inches 
 
Conduit spacing in manhole 18-N: 30.0 inches 
 
Conduit spacing measured at stakes: (not measured) inches 
 
Earth Temperature, North (North of stakes): 53.6 F 
Earth Temperature, South: 55.0 F 
 
 ################################################ 
 
Manhole 17-N, East Wall 
 
Manhole 17-N was not accessible to us at this time.  Entry 
to this manhole required equipment which we did not have on 
this data gathering visit. 
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This was a cold morning, and, there were high flows through 
the supply and return: therefore, very little change in 
HTHW temperature from manhole to manhole.  We believe that 
the HTHW temperature would be the same in Manhole 17-N and 
18-N (where we took temperature data). 
 
ASHRAE Site Number 2
 

: 

Date data was recorded: 13 Dec 2007, 10:30 AM 
 
Central Heating Plant Data: Supply = 350 F: Return = 275 F 
 Recorded at 10:00 AM, 13 December 2007 
 
Manhole 9-N, South Wall 
 Supply, East location: Temp = 349 F 
 Steel Casing: C = 50.5 inches 
 Plastic Jacket (RFP): C = 57.5 inches 
 Top of Jacket to top of concrete manhole: 59.0 inches 
 Top of Concrete Manhole to earth elevation: 6.0 inches 
 Depth of bury (top of conduit): 53.0 inches 
 
 Return, West location: Temp = 251 F (248 F)* 
 Steel Casing: C = 50.5 inches 
 Plastic Jacket (RFP): C = 58.0 inches 
 Top of Jacket to top of concrete manhole: 59.0 inches 
 Top of Concrete Manhole to earth elevation: 6.0 inches 
 Depth of bury (top of conduit): 53.0 inches 
 
Conduit spacing in manhole 9-N: (not available) inches 
 
Conduit spacing measured at stakes: 29.0 inches 
 
Earth Temperature, East (East of stakes): 46.7 F 
Earth Temperature, West: 52.3 F 
 
 ################################################ 
 
Manhole 8-N, North Wall 
 Supply, East location: Temp = 347 F  
 Steel Casing: C = 50.5 inches 
 Plastic Jacket (RFP): C = 58.25 inches 
 Top of Jacket to top of concrete manhole: 65.5 inches 
 Top of Concrete Manhole to earth elevation: 10.0 inches 
 Depth of bury (top of conduit): 55.5 inches 
 
 Return, West location: Temp = 247 F  
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 Steel Casing: C = 50.5 inches 
 Plastic Jacket (RFP): C = 58.25 inches 
 Top of Jacket to top of concrete manhole: 65.5 inches 
 Top of Concrete Manhole to earth elevation: 10.0 inches 
 Depth of bury (top of conduit): 55.5 inches 
 
Conduit spacing in manhole 8-N: 30 inches 
 
ASHRAE Site Number 3
 

:  

Date data was recorded: 13 Dec 2007, 10:00 AM 
 
Central Heating Plant Data: Supply = 350 F: Return = 275 F 
 Recorded at 10:00 AM, 13 December 2007 
 
Manhole 2-N, North Wall 
 Supply, East location: Temp = 346 F (352 F)* 
 Steel Casing: C = 63.0 inches 
 Plastic Jacket (RFP): C = 70.75 inches 
 Top of Jacket to top of concrete manhole: 49.0 inches 
 Top of Concrete Manhole to earth elevation: 4.0 inches 
 Depth of bury (top of conduit): 45.0 inches 
 
 Return, West location: Temp = 283 F (285 F)* 
 Steel Casing: C = 63.0 inches 
 Plastic Jacket (RFP): C = 70.50 inches 
 Top of Jacket to top of concrete manhole: 49.0 inches 
 Top of Concrete Manhole to earth elevation: 4.0 inches 
 Depth of bury (top of conduit): 45.0 inches 
 
 Conduit Spacing in Manhole 2-N: 34.0 inches 
 Conduit Spacing at Stakes: 30 inches 
 
Earth Temperature, East: 43.8 F 
Earth Temperature, West: 42.8 F 
 
Manhole 3-N, South Wall 
 Supply, East location: Temp = 352 F 
 Steel Casing: C = 63.5 inches 
 Plastic Jacket (RFP): C = 70.5 inches 
 Top of Jacket to top of concrete manhole: 30.0 inches 
 Top of Concrete Manhole to earth elevation: 8.0 inches 
 Depth of bury (top of conduit): 22.0 inches 
 
 Return, West location: Temp = 291 F (284 F)* 
 Steel Casing: C = 63.0 inches 
 Plastic Jacket (RFP): C = 70.0 inches 
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 Top of Jacket to top of concrete manhole: 30.0 inches 
 Top of Concrete Manhole to earth elevation: 8.0 inches 
 Depth of bury (top of conduit): 22.0 inches 
 
 Conduit Spacing in Manhole 3-N: 32.0 inches. 
 
ASHRAE Site Number 4
 

: 

Date data was recorded: 13 Dec 2007, 9:30 AM 
 
Central Heating Plant Data: Supply = 350 F: Return = 275 F 
 Recorded at 10:00 AM, 13 December 2007 
 
Manhole 5-S, North Wall 
 Supply, East location: Temp = 334 F 
 Steel Casing: C = 21.0 inches 
 Plastic Jacket (HDPE): C = 27.5 inches 
 Top of Jacket to top of concrete manhole: 31.5 inches 
 Top of Concrete Manhole to earth elevation: 4.5 inches 
 Depth of bury (top of conduit): 27.0 inches 
 
 Return, West location: Temp = 148 F 
 Steel Casing: C = 21.0 inches 
 Plastic Jacket (HDPE): C = 27.5 inches 
 Top of Jacket to top of concrete manhole: 31.5 inches 
 Top of Concrete Manhole to earth elevation: 4.5 inches 
 Depth of bury (top of conduit): 27.0 inches 
 
Conduit spacing in manhole 5-S: (not available) inches 
 
Conduit spacing measured at stakes: 18.5 inches 
 
Earth Temperature, East (East of stakes): 40 F 
Earth Temperature, West: 37 F 
 
Note: A second set of lines on the North Wall go to Build-
ing 1851. 
               #################### 
 
Building 1850 Chapel, South Wall, basement 
 Supply, East location: Temp = 322 F 
 Steel Casing: C = 21.0 inches 
 Plastic Jacket (RFP): C = 27.75 inches 
 Top of Jacket to top of concrete unknown (in Basement) 
 Top of Concrete Manhole to earth elevation: unknown 
 Depth of bury (top of conduit): estimated 36 inches 
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 Return, West location: Temp = 157 F 
 Steel Casing: C = 21.0 inches 
 Plastic Jacket (RFP): C = 27.75 inches 
 Top of Jacket to top of concrete basement: unknown 
 Top of Concrete Basement to earth: unknown 
 Depth of bury (top of conduit): estimated 36 inches 
 
 Conduit spacing in Building 1850: 17.0 inches 
 
ASHRAE Site Number 5
 

: 

Date data was recorded: 13 Dec 2007, 9:05 AM 
 
Central Heating Plant Data: Supply = 350 F: Return = 275 F 
 Recorded at 10:00 AM, 13 December 2007 
 
Manhole 13-S, East Wall 
 Supply, North location: Temp = 341 F 
 Steel Casing: C = 27.0 inches 
 Plastic Jacket (HDPE): C = 40.5 inches 
 Top of Jacket to top of concrete manhole: 45.0 inches 
 Top of Concrete Manhole to earth elevation: 4.0 inches 
 Depth of bury (top of conduit): 41.0 inches 
 
 Return, South location: Temp = 181 F 
 Steel Casing: C = 27.0 inches 
 Plastic Jacket (HDPE): C = 40.5 inches 
 Top of Jacket to top of concrete manhole: 45.0 inches 
 Top of Concrete Manhole to earth elevation: 4.0 inches 
 Depth of bury (top of conduit): 41.0 inches 
 
Conduit spacing in manhole 13-S: 24 inches 
 
Conduit spacing measured at stakes: 24 inches 
 
Earth Temp, North (North of stakes): 44.7 F (by sidewalk) 
Earth Temperature, South: 51.6 F (near or under pine tree) 
 
 ################################################ 
 
Manhole 12-S, West Wall 
 Supply, North location: Temp = 337 F 
 Steel Casing: C = 27.25 inches 
 Plastic Jacket (HDPE): C = 34.0 inches 
 Top of Jacket to top of concrete manhole: 45.5 inches 
 Top of Concrete Manhole to earth elevation: 7.0 inches 
 Depth of bury (top of conduit): 38.5 inches 
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 Return, South location: Temp = 183 F 
 Steel Casing: C = 27.25 inches 
 Plastic Jacket (HDPE): C = 33.5 inches 
 Top of Jacket to top of concrete manhole: 45.5 inches 
 Top of Concrete Manhole to earth elevation: 7.0 inches 
 Depth of bury (top of conduit): 38.5 inches 
 
 Conduit Spacing: 24.0 inches 
 
ASHRAE Site Number 6
 

: 

Date data was recorded: 13 Dec 2007, 8:30 AM 
 
Central Heating Plant Data: Supply = 350 F: Return = 275 F 
 Recorded at 10:00 AM, 13 December 2007 
 
Manhole 36-S, South Wall 
 Supply, East location: Temp = 336 F 
 Steel Casing: C = 21.5 inches 
 Plastic Jacket (HDPE): C = 28.0 inches 
 Top of Jacket to top of concrete manhole: 56.0 inches 
 Top of Concrete Manhole to earth elevation: 12.0 inches 
 Depth of bury (top of conduit): 44.0 inches 
 
 Return, West location: Temp = 151 F 
 Steel Casing: C = 21.25 inches 
 Plastic Jacket (HDPE): C = 28.0 inches 
 Top of Jacket to top of concrete manhole: 56.0 inches 
 Top of Concrete Manhole to earth elevation: 12.0 inches 
 Depth of bury (top of conduit): 44.0 inches 
 
Conduit spacing in manhole 36-S: 21 inches 
 
Conduit spacing measured at stakes: 18 inches 
 
Earth Temp, North (North of stakes): 44.0 F 
Earth Temperature, South: 46.5 F  
 
 ################################################ 
 
Building 2354 HQ Building, North Wall, basement 
 Supply, East location: Temp = 316 F 
 Steel Casing: C = 21.5 inches (Not Measured) 
 Plastic Jacket (RFP): C = 28.0 inches (Not Measured) 
 Top of Jacket to top of concrete unknown (in Basement) 
 Top of Concrete Manhole to earth elevation: unknown 
 Depth of bury (top of conduit): estimated 24 inches 
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 Return, West location: Temp = 145 F 
 Steel Casing: C = 21.25 inches (Not Measured) 
 Plastic Jacket (RFP): C = 28.0 inches (Not Measured) 
 Top of Jacket to top of concrete in basement: unknown 
 Top of Concrete Basement to earth: unknown 
 Depth of bury (top of conduit): estimated 24 inches 
 
 Conduit spacing in Building 2354: (Not Measured) 
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Fort Carson ASHRAE Test Data and Results 
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Table J1. k-Factor Results for Fort Carson ASHRAE Sites. 

 

 

  

SOIL ANALYSIS - Fort Carson ASHRAE SITES USCS Ref. Data
SITE # 1 Gravel % Sand % Fines % Density Moisture % Symbol k-factor Reference Density
Sample 1 0 8.4 91.6 NT 22.9   CH P4602 Fairbanks 93.3
Sample 2 0 3.9 96.1 NT 21.6   at 54.3 F
Mean 0 6.15 93.85 NT 22.25 8.979

Ref. Data
SITE # 2 Gravel % Sand % Fines % Density Moisture % Symbol k-factor Reference Density
Sample 1 0 0 100 126.3 11.7   CL P4708 Healy Clay 93.95
Sample 2 0 0 100 117.4 14.3
Mean 0 0 100 121.85 13 6.972   at 49.5 F

Ref. Data
SITE # 3 Gravel % Sand % Fines % Density Moisture % Symbol k-factor Reference Density
Sample 1 12.7 29.9 57.3 127.6 10.9   CL P4713 Ramsey 120.3
Sample 2 9.8 21.5 68.7 117 12.4 P4505 Northway 122.3
Mean 11.25 25.7 63 122.3 11.65 9.515   at 43.3 F

Ref. Data
SITE # 4 Gravel % Sand % Fines % Density Moisture % Symbol k-factor Reference Density
Sample 1 2.1 20.3 77.6 109.5 15.2   CH P4505 Northway 97.1
Sample 2 1.3 12.6 86.1 109.3 20.5
Mean 1.7 16.45 81.85 109.4 17.85 6.464   at 38.5 F

Ref. Data
SITE # 5 Gravel % Sand % Fines % Density Moisture % Symbol k-factor Reference Density
Sample 1 0.8 33.7 65.5 109.4 9   CL P4713 Ramsey 110
Sample 2 0.3 41 58.7 117.6 10.2 P4505 Northway 96.75
Mean 0.55 37.35 62.1 113.5 9.6 7.151   at 48.15 F

Ref. Data
SITE # 6 Gravel % Sand % Fines % Density Moisture % Symbol k-factor Reference Density
Sample 1 6.7 40.1 53.2 125.7 12.8   CL P4713 Ramsey 109.5
Sample 2 2.5 23.3 74.2 121.5 15.1 P4505 Northway 96.75
Mean 4.6 31.7 63.7 123.6 13.95 8.544   at 45.25 F

Reference: FINAL REPORT
LABORATORY RESEARCH FOR THE DETERMINATION
OF THE THERMAL PROPERTIES OF SOILS
Engineer Experiment Station
University Of Minnesota, St. Paul. Minnesota
June 1949  Miles S. Kersten

P4505 Northway Silt Loam (ML) page 106
P4602 Fairbanks Silt Loam (ML) page 107
P4708 Healy Clay (CL) page 108 & 109
P4713 Ramsey Sandy Loam (CL) page 105 & 106
k-factor: (BTU in) /( Hr SqFt F) 
 That is, per inch of material thickness
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Fort Stewart ASHRAE Test Site Notes 

 

 
ASHRAE TEST SITE NO. 1 (Bounded by Harmon, Lindquist, and Hase)

DATE: 5-Feb-08

TEMPERATURE - 
DEG F

SOIL 1 81 23' east of Return (east) line CL

SOIL 2 60 21' west of Supply (west) line CL
VP-39  Casing Circ. Jacket Circ.

RETURN CARRIER {exits pit en route to VP-37 on east (right) side 
facing north exit wall} 279 49.5"

SUPPLY CARRIER (exits pit en route to VP-37 on west (left) side 
facing north exit wall) 352 50"

VP-37  Casing Circ. Jacket Circ.
RETURN CARRIER {exits pit en route to VP-39 on north (left) side 
facing east exit wall} 296 47.5"

SUPPLY CARRIER {exits pit en route to VP-39 on south (right) side 
faceing east exit wall} 361 47.5"

Per drawing M-122: 
     Supply on west
     Return on east
     6" HTWS

Measured circumference at excavation:  48" (15.3" dia.), both conduits

CL to Cl Separation = 54.5" at excavation

Conduit measurements at exit of VP-39 en route to VP-37:
     Return (on right facing wall) = 49.5" circ. with immediate step down to 45.25" circ. in pit 
     Supply (on left facing wall) = 50" circ. with immediate step down to 45.25" circ in pit.
     NOTE 1:  Measurement difficult because conduit jackets do not extend beyond wall and appear to have other material on exterior
     NOTE 2:  Later re-measurement on Supply at TC site shows 49.5" circ. on conduit plastic jacket;  45" circ. on thin metal jacket 
                   after step down (approx. circ. of steel casing as well), 4.5" insulation over carrier to thin metal jacket after step down. 
                   4" insulation over carrier to thin metal jacket after step down on Return conduit.

Conduit measurements at exit of VP-37 en route to VP-39:
     Return (on left facing wall) = 47.5" circ. on plastic casing
     Supply (on right facing wall) = 47.5" circ on plastic casing
     NOTE 1:  Plastic jackets extend well beyond wall and allows accurate measurement on both Supply and Return
     NOTE 2:  Later re-measurement on Supply at TC site shows 47.25" circ. on plastic casing;  44.5" circ. on thin sheet metal jacket 
                    after step down with  3.5" insulation over metal casing to thin metal jacket.
         
Supply temperature should be higher at exit of VP-37 than at entrance to VP-39 - measurements agree

Return temperature should be higher at exit of VP-39 than at entrance to VP-37 - measurements do not agree
Suspect that return temperature measured in VP-39 is low (difficulty in installing TC on this conduit)

Conduits exit excavation toward ASHRAE site @ 63" below grade 

NOTES:
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ASHRAE Site 1 Map 
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ASHRAE TEST SITE NO. 2 (West of New Clinic - Bldg. 412)

DATE: 5-Feb-08

TEMPERATURE - 
DEG F

SOIL 1 66 25' north of Return (north) CL

SOIL 2 56 28.5' south of Supply (south) CL

VP-37 Casing Circ. Jacket Circ.
RETURN CARRIER {exits pit en route to VP-30B on north 
(right) side facing west exit wall} 288 56"

SUPPLY CARRIER {exits pit en route to VP-30B on south 
(left) side facing west exit wall} 361 56"

VP-30B Casing Circ. Jacket Circ.
RETURN CARRIER {exits pit en  route to VP-37 on north 
(left) side facing east exit wall) 300 56"

SUPPLY CARRIER {exits pit en route to VP-37 on south 
(right) side facing east exit wall) 365 56"

Per Drawing M-122:
     Supply on south
     Return on north
     8" HTWS

Conduit burial depth = 10 ft.

CL-CL spacing = 36 in.

Thin metal jacket circ. after step-down = 51" with 3.5" insulation over carrier to thin metal jacket.

Supply temperature should be higher at exit of VP-30B than entering VP-37 - measurments agree

Cannot state Return relative temperature expectations between VP-30B and VP-37 because Building 412 Retrrn line disch  
into this conduit through old pit between VP-30B and VP-37.

NOTES:
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ASHRAE Site 2 Map 
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ASHRAE TEST SITE NO. 3 (Between Power Plant and VP-23A)

DATE: 5-Feb-08

TEMPERATURE - 
DEG F

SOIL 1 65   64' north of Return (north) conduit CL

SOIL 2 60   64' south of Supply (south) conduit CL

Power Plant Casing Circ. Jacket Circ.

RETURN CARRIER {north) Not available See  Below

SUPPLY CARRIER {south) Not available See Below

VP-23A Casing Circ. Jacket Circ.

RETURN CARRIER 321 See  Below

SUPPLY CARRIER 363 See Below

Per Drawing M-116:
     12" HTWS
     Supply/Return relative locations not given - determined by carrier temperature measurements in VP-23A

Conduit circumferences measured at adjacent excavation site to east:
     Supply (south) = 70.75" = 22.5" dia.
     Return (north) = 70.5" = 22.4" dia.
     CL to CL dimension = 40"

Conduits exit adjacent excavation site toward ASHRAE site at 30" below grade

NOTES:



ERDC/CERL TR-11-14 K22 

 
ASHRAE Site 3 Map 
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ASHRAE TEST SITE NO. 4 (Phase II - Adjacent to Bldgs. 646, 648, 649)

DATE: 5-Feb-08

TEMPERATURE - 
DEG F

SOIL 1 58   25' east of Supply (east) conduit CL

SOIL 2 62   34' west of Return (west) conduit CL

VP-16/17 Casing Circ. Jacket Circ.
RETURN CARRIER {exits pit en route to Bldg. 646 on west 
(right) side facing south exit wall} 120 27.25 35.5

SUPPLY CARRIER {exits pit en route to Bldg. 646 on east 
(left) side facing south exit wall} 241 27.25 35.25

Bldg. 646 Casing Circ. Jacket Circ.

RETURN CARRIER Not measured Not Measured

SUPPLY CARRIER Not measured Not Measured

Drawing M-114 completely inaccurate with respect to this site

Dimensions measured at adjacent excavation to north of ASHRAE site:
     Circ. = 27.75"  (8.83" dia.) both Supply and Return
     CL to CL = 20"

Dimensions measured at exit of VP-16/17:
     Return steel casing = 27.25" circ.
     Return outer jacket = 35.5" circ.
     Supply steel casing = 27.25" circ.
     Supply outer jacket = 35.25" circ.

NOTES:
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ASHRAE Site 4 Map 
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Fort Stewart ASHRAE Test Data and Results 
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Table J2: k-Factor Results for Fort Stewart ASHRAE Sites. 

 
 

 
 

SOIL ANALYSIS - Fort Stewart ASHRAE SITES USCS Ref. Data
SITE # 1 Gravel % Sand % Fines % Density Moisture % Symbol k-factor Reference Density
Sample 1 0 92.6 7.4 113 22.6   SP-SM P4502 Northway 110.2
Sample 2 0 90.5 9.5 111.7 23.3   SP-SM Fine Sand
Mean 0 91.55 8.45 112.35 22.95 *9.82 / 13.373   at 70.5 F

Ref. Data
SITE # 2 Gravel % Sand % Fines % Density Moisture % Symbol k-factor Reference Density
Sample 3 3.8 85.7 10.5 111.9 22   SP-SM P4502 Northway 110.2
Sample 4 0 92.9 7.9 112.7 21   SP-SM Fine Sand
Mean 1.9 89.3 9.2 112.3 21.5 *9.742 / 12.095   at 61.0 F

Ref. Data
SITE # 3 Gravel % Sand % Fines % Density Moisture % Symbol k-factor Reference Density
Sample 5 0 88.5 11.5 115.8 8.6   SP-SM P4502 Northway 110.2
Sample 6 0 87.3 12.7 114.4 8.9   SM Fine Sand
Mean 0 87.9 12.1 115.1 8.75 8.158   at 62.5 F

Ref. Data
SITE # 4 Gravel % Sand % Fines % Density Moisture % Symbol k-factor Reference Density
Sample 7 0 87 13 114.1 9.5   SM P4502 Northway 110.2
Sample 8 0 91 9 115.3 12.9   SP-SM Fine Sand
Mean 0 89 11 114.7 11.2 8.71   at 60.0 F

Reference: FINAL REPORT *From the last data point that is not extrapolated
LABORATORY RESEARCH FOR THE The extrapolated point appears most reasonable
FOR THE DETERMINATION OF THE The record stopped at 14% moisture
THERMAL PROPERTIES OF SOILS The heat loss is affected very little, about 5 BTUH/LF
Engineering Experiment Station
University of Minnesota
St. Paul Minnesota
June 1949  Miles S. Kersten
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