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References: See end of text 
 
Dear Mr. Kaplinski: 
 
This monthly in-grading report, which is submitted in compliance with the requirements of 
the County of Los Angeles Department of Public Works Geotechnical and Materials 
Engineering Division, describes earthwork grading operations performed at the project site 
from October 6, 2008 through November 5, 2008. 
 
As of September 16, 2008, the rough grading operations at the project site have been stopped.  
Our field testing and documentation of the existing surface conditions continued until 
September 19, 2008.  Our geologic and geotechnical field services are continuing for items 
related to the construction of the proposed Forebay Tank, Booster Station and Water 
Reservoir, illustrated on the Water System Improvements for Tract 52584 Plans for Los 
Angeles County Waterworks District 36, Val Verde. 
 
1.0  BACKGROUND 
 
Grading operations for the above-referenced project began on January 5, 2007.  The grading 
work is being performed by J.W. Sutter, Inc., in accordance with the recommendations 
provided in the referenced reports and in accordance with the project grading plans dated 
December 29, 2006, prepared by Alliance Land Planning and Engineering, Inc.  As of March 
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3, 2008, Land Design Consultants, Inc has replaced Alliance Land Planning as the 
supervising Civil Engineer of record for the grading operations. 
 
Survey control is being performed by Pinnacle Land Surveying, Inc.  Observation of the 
grading operations and testing of compacted fill materials at the subject site are being 
performed by representatives of Allan E. Seward Engineering Geology, Inc. (AESEGI). 
 
2.0  GRADING 
 

2.1  Stop Work Notice 
 
The County of Los Angeles grading inspector issued a stop work notice for the rough 
grading operations on January 9, 2008.  This stop work notice for the grading operations 
was lifted for the eastern portion of the tract on February 26, 2008.  The stop work notice 
was lifted for the western portion of the site on April 29, 2008. 
 
2.2  General 
 
To date, grading operations at the project site have consisted of excavating surficial soil, 
artificial fill, alluvial deposits, Terrace deposits and Saugus Formation bedrock and 
placing these materials as compacted fill.  These operations have been performed in the 
following general manner: 
 
1. Vegetation, trash, and other debris were cleared from the areas where earthwork 

operations were performed. 
 
2. Natural soils and man-placed fills were excavated in order to expose a competent 

subgrade on which to place fill.  Excavation subgrades were observed and selectively 
tested by a representative of AESEGI and surveyed by the Project Surveyor prior to 
placement of fill. 

 
3. The subgrade soils were scarified to a depth of about 6 inches, water-treated or air-

dried (if required) to achieve a moisture content approximately equal to the Optimum 
Moisture Content, and mixed in-place.  The resulting water-conditioned subgrade soil 
was then compacted to the required relative compaction (prior to placement of fill). 

 
4. On-site soils were used to construct the compacted fill. 
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5. Fill soil was placed in lifts using Caterpillar D5, D6, D8, and D10 dozers and 
Caterpillar 637 and 657 scrapers.  The thickness of each fill lift prior to compaction 
was approximately 8 inches, or less. 

 
6. Water was added using Caterpillar 615 water-pulls and six wheel drive water trucks 

(at locations where moisture content of fill material was lower than Optimum 
Moisture Content). 

 
7. Each fill lift was compacted before the subsequent fill lift was placed over it.  The fill 

lifts were compacted using a Caterpillar 824 rubber-tired compactor and Caterpillar 
637 and 657 scrapers. 

 
2.3  Subdrains and Backdrains 
 
To date, 42,898 lineal feet of excavations for subdrains and backdrains have been observed 
by AESEGI.  The following pipes (and the associated bedding and backfill) were installed 
in these excavations: 

• 10,193 lineal feet of 4-inch diameter perforated pipe (backdrain) 

• 4,773 lineal feet of 4-inch diameter solid pipe (backdrain) 

• 12,855 lineal feet of 6-inch diameter perforated pipe (canyon subdrain) 

• 343 lineal feet of 6-inch diameter solid pipe (canyon subdrain) 

• 7,013 lineal feet of 8-inch diameter perforated pipe (canyon subdrain) 

• 543 lineal feet of 8-inch diameter solid pipe (canyon subdrain) 

• 6,827 lineal feet of 10-inch diameter perforated pipe (canyon subdrain) 

• 351 lineal feet of 10-inch diameter solid pipe (canyon subdrain) 
 
All constructed subdrains were surveyed by the Project Surveyor. 
 
2.4  Field Observation and Testing 
 
Observations and periodic testing of earthworks at the project site were performed by a 
representative of AESEGI to check compliance of the earthworks with the project plans 
and specifications.  Our field representative at the site provided professional opinions and 
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recommendations to the Owner based on our observations of the Contractor’s work and on 
subsurface conditions that we observed during earthwork operations. 
 
In-place field density and moisture content tests were performed at least for every 1,000 
cubic yards of fill placed and at least for each 2 vertical feet of fill placed.  The field 
density and moisture content tests were performed in accordance with ASTM D1556 
(Sand Cone test method), ASTM D2922 (Nuclear Density test method), and ASTM D3017 
(Nuclear Moisture test method).  At least ten percent of the in-place density tests were 
performed using the Sand Cone test method. 
 
The required compaction percentage for fill and fill subgrades for this project is at least 
85% of Maximum Dry Density, (per ASTM D1557) for non-structural areas of the golf 
course and at least 90% or 93% for all the remaining areas, depending on depth beneath 
final grade.  At locations where compaction of excavation subgrades or fill was 
insufficient, the soil was re-worked, re-compacted, re-tested, and determined to be 
satisfactory prior to placement of additional fill lifts. 
 
Removal and recompaction of Slopewash and Alluvium deposits within Canyons F-4, F-5, 
F-6, F-7, F8, F-9, F11, and F13 were not yet completed when rough grading operations at 
the site were halted. 
 
2.5  Tunnels 
 
The over-excavation for Tunnel A has been completed and backfilled to foundation 
subgrade.  Grading construction of the slopes above and adjacent to Tunnel A had not yet 
been completed when rough grading operations at the site were halted. 
 
The over-excavation for Tunnel B has been completed and backfilled to foundation 
subgrade.  Grading construction of the slopes above and adjacent to Tunnel B had not yet 
been completed when rough grading operations at the site were halted. 
 
The over-excavation for Tunnel C has been completed and backfilled to foundation 
subgrade.  Also, excavation of the footing foundations of Tunnel C has been completed. 
However, rebar had not yet been placed within the excavations when the rough grading 
operations were halted.  It is our understanding that construction of the tunnel structure has 
also been halted.  
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2.6  Landslides 
 
Grading operations related to removal of Landslide Qls-5 were not yet completed when 
rough grading operations at the site were halted.  Grading operations related to removal of 
Landslides Qls-1, Qls-2, Qls-3, Qls-4, Qls-7, and Qls-8 have been completed.  To date, 
geologic conditions exposed during removal of the landslide deposits are consistent with 
the conditions encountered during our exploration of the site.  As shown in the grading 
plan, portions of Landslide Qls-6 will be left in place.  Portions of Qls-6 to be left in place 
will be placed within a Restricted Use Area (RUA).  All other landslides at the project site 
will be completely removed during subsequent grading operations.  An Engineering 
Geologist from our office will observe and document removal of the landslides. 
 
2.7  Cut Slopes 
 
Construction of cut-slopes CS-6, CS-11, CS-23, CS-25, CS-26, and CS-29, was not yet 
completed when rough grading operations at the site were halted.  Construction of the 
stability fills recommended for cut-slopes CS-14, and CS-18, for a portion of cut-slope 
CS-19, for a portion of cut-slope CS-23, and for cut-slope CS-35 was not yet completed 
when rough grading operations at the site were halted.  Geologic conditions exposed in the 
vicinity of the cut slopes are consistent with the conditions encountered during the 
exploration of the site. 
 

3.0  CONCLUSIONS AND RECOMMENDATIONS 
 
1. All measures necessary for prevention of potential erosion of graded areas during the 

rainy winter months should be implemented. 
 
2. A report which summarizes relevant geologic/geotechnical aspects of earthworks 

performed at the project site will be submitted following completion of the grading 
operations. 

 
3. Additional monthly In-Grading reports will be submitted when the Rough Grading 

operations resume. 
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Mr. Barrett: 

 

This report presents our opinions on the existing geologic and geotechnical conditions on 

Vesting Tentative Tract Map (VTTM) No. 52584 relative to the Revised Vesting Tentative 

Tract Map dated June 4, 2013 and their effects on the proposed development.  This report is 

supplementary to our previous reports dated 1/15/99, 10/22/99, 3/31/00, 6/7/00, 1/9/01, 

4/16/03 and 8/27/04 (see references), hereinafter called “previous reports”, for VTTM 52584 

and the conclusions and recommendations presented therein are still applicable except where 

they are superseded in this report. 

1.0  SCOPE OF WORK 

The scope of work completed during the preparation of this report included the following 

tasks: 

1. Geologic/geotechnical review of Revised Vesting Tentative Tract Map No 52584 dated 

June 4, 2013 prepared by Land Design Consultants, Inc. 

2. Coordination with the Supervising Civil Engineer, Land Design Consultants, Inc. 
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3. Preparation of Geologic/Geotechnical Maps using the revised Vesting Tentative Tract 

Map dated June 4, 2013, Sheets 3 through 5, at a scale of 1 in equals 100 ft as the base 

maps.  We make no representation as to the accuracy of these base maps. 

4. Preparation of Table 1 – Summary of Landslides addressing the status and 

recommendations for remaining landslides. 

5. Preparation of Table 2 – Summary of Cut Slopes addressing the revised cut slopes and 

new cut slopes on the revised Vesting Tentative Tract Map. 

6. Preparation of cross sections and revisions to existing cross sections to reflect existing 

grades and proposed design grades.  Also, preparation of Table 3 – Cross Section 

Inventory List describing the status of previously presented cross sections in our report 

dated August 27, 2004 (see ref. 8) and listing new cross sections. 

7. Slope stability analyses of proposed and modified grades, including cut slopes, natural 

slopes and fill slopes where appropriate.  Based on the results, the need for tentative 

stabilization measures was explored. 

8. Removal of building setbacks, previously recommended for mitigation of the potential 

for future ground rupture due to faulting, based on review of existing geologic data and 

geologic observations during the Rough Grading operations at the site. 

9. Geologic and geotechnical engineering analyses and preparation of Conclusions and 

Recommendations based on the existing site conditions and future use intended. 

10. Preparation of this Geologic and Geotechnical report for submittal to the Los Angeles 

County Department of Public Works Geotechnical and Materials Engineering Division. 

2.0  BACKGROUND 

Geologic and geotechnical aspects of the Vesting Tentative Tract Map No. 52584 were 

addressed in our previous reports listed in the references.  The Los Angeles County 

Department of Public Works Geotechnical Materials Engineering Division (GMED) 

recommended approval of the Vesting Tentative Tract Map (VTTM) dated 7/19/04 in their 

geologic and soils engineering review sheets dated October 26, 2004.  A subsequent revision 

to the VTTM dated 2/2/05 was approved by GMED in their geologic and soils engineering 

review sheets dated February 7, 2005 and February 16, 2005, respectively.  The VTTM dated 

2/2/05 is hereinafter called “previous Vesting Tentative Tract Map”.  This office prepared 

Geologic and Geotechnical reports (see references) addressing the Rough Grading Plan 

(GPC No. 04-0802-002).  The Rough Grading operations began on January 5, 2007 and this 

firm was retained to perform observation and testing during the site grading and construction.  
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On March 3, 2008, Land Design Consultants, Inc. replaced Alliance Land Planning as the 

Supervising Civil Engineer of record for the Rough Grading operations.  However, the 

Rough Grading operations were halted on September 16, 2008.  During the Rough Grading 

operations the eastern portion of the site was significantly graded.  Field testing and 

documentation of the grading operations and geologic conditions continued until September 

19, 2008.  Our geologic and geotechnical services continued for items related to the 

construction of the proposed Forebay Tank, Booster Station and Water Reservoir, illustrated 

on the Water System Improvements for Tract 52584 Plans for Los Angeles County 

Waterworks District 36, Val Verde. 

3.0  REVISIONS TO THE VTTM 52584 

Review of the revised Vesting Tentative Tract Map 52584 dated June 4, 2013 indicates that 

minor to moderate revisions to proposed grades for the eastern portion of the site and a new 

design for the western portion of the site from the previous Vesting Tentative Tract Map 

within our report dated August 27, 2004 (see ref. 8).  Moderate changes occur on the 

locations, gradients, heights and orientations to many of the proposed cut slopes which in 

turn have affected the configuration of the natural slopes adjacent to the development.  

Revisions to the residential lot layout and the street alignments are indicated as well.  In 

addition the golf course has been eliminated.  The lot layout, lot designations and the total 

number of residential lots have been revised.  For specific details on lot designations see the 

Lotting Summary on the revised Vesting Tentative Tract Map.  The revised Vesting 

Tentative Tract Map 52584 dated June 4, 2013 is hereinafter called revised VTTM. 

The proposed grading concept for the revised VTTM is illustrated on the attached 

Geologic/Geotechnical Maps (Sheets 3, 4 and 5).  Proposed grading will consist of cutting 

areas and filling of canyon areas to produce a series of pad areas, which generally rise in 

grade toward the north.  Cut and fill slopes are proposed on the revised VTTM between pad 

areas and adjacent to natural areas.  The previous maximum cut slope (CS-15) height was 

approximately 150 feet, but this cut slope has been eliminated by the revised VTTM design 

grades.  The maximum fill-slope height is approximately 180 feet located adjacent to 

Hayward Drive, which was constructed during the Rough grading operations.  The maximum 

proposed cut slope (CS-6) height is approximately 90 ft and the maximum proposed fill slope 

height is approximately 90 ft in the vicinity of Lots 179 through 183.  The maximum 

proposed vertical cut from existing grade is approximately 120 feet in the vicinity of Lot 129.  

The maximum proposed fill (thickness) over existing grades is approximately 55 feet in the 

vicinity of Lot 191. 
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4.0  GENERALIZED GEOLOGIC AND GEOTECHNICAL SUBSURFACE 

CONDITIONS AND SOIL PROPERTIES 

4.1  SUBSURFACE DATA AND LABORATORY TESTING 

The previous subsurface exploration and laboratory testing results are presented in the 

referenced reports.  No additional subsurface exploration or laboratory testing was 

performed for this evaluation of the revised VTTM.  The subsurface explorations that were 

removed during the Rough Grading operations are not shown on the 

Geologic/Geotechnical Maps. 

4.2  GEOLOGY 

Details of geologic units and structure at the site are provided in the previous reports for 

VTTM 52584.  Since the site was partially graded the details of the compacted fill placed 

during the Rough Grading operations is presented below.  The distribution of these 

geologic units and geologic contacts shown on the Geologic/Geotechnical Maps has been 

revised from the previous report (see ref. 8) to reflect the conditions observed when the 

Rough Grading operations were halted. 

4.2.1  Compacted fill (Cf) and non-structural Compacted fill (CfNS) 

The limits of compacted fill (Cf) and non-structural compacted fill (CfNS) placed during 

the previous Rough grading operations are delineated on the Geologic/Geotechnical 

Maps.  The areas designated as compacted fill (Cf) are where unsuitable materials were 

removed and minimum density of compacted fill achieved in the fill areas is at least 90% 

(93% for fills deeper than 40 ft) of Maximum Dry Density (per ASTM Test Method 

D1557). 

The areas designated as non-structural compacted fill (CfNS) are where minimal removal 

of unsuitable materials (generally a depth of 3 ft or less) were performed and a lesser 

compaction of at least 85% of Maximum Dry Density was accepted.  This was limited to 

the fill areas that were designated as Golf Course on the previous VTTM. 

Proposed grades for this development will tie into these existing compacted fills.  The 

non-structural compacted fills are not suitable for support of structures.  Removal depth 

recommendations for the non-structural compacted fill in areas proposed for lots on the 

revised VTTM and for disturbed compacted fills due to weathering, desiccation, erosion, 

etc. will be evaluated at the Grading Plan stage.  

4.3  DEBRIS FLOW HAZARDS 

Potential debris flow hazard for the natural slopes adjacent to the proposed development 

have been evaluated.  In order to mitigate potential debris flow hazards, a series of debris 
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basins are proposed on the revised VTTM.  In addition debris (impact) walls are 

recommended adjacent to Lots 478 and 497.  These locations have been delineated on the 

Geologic/Geotechnical Map (Sheet 4).  The debris wall locations should be incorporated 

into the revised VTTM.  Debris basins have been designed below the larger canyons and 

swales which are proposed to remain adjacent to the pad areas for complete containment. 

5.0  POTENTIAL GROUND RUPTURE HAZARD 

5.1  BACKGROUND 

Review of the Earthquake Fault Zone Maps provided in the California Department of 

Conservation, Division of Mines and Geology, Special Publication 42 indicates that there 

are not any known active faults within the Study Area, per Alquist-Priolo criteria. 

Previous subsurface investigations completed by this firm for our VTTM study issued in 

1999 (see reference list at end of text) for the subject site identified a fault zone (labeled as 

Zone of Tectonic Deformation) consisting of a series of faults trending roughly east-west 

to south-east on the southern portion of the site.  The faults are located along the north 

dipping fold limb between the anticline and syncline fold axis.  Based on the structural 

trend and orientation of the faulting, we opined that they are structurally associated with 

the Holser fault which is located approximately 0.7 of a mile to the south within Parcel 

Maps 19784 and 60030.  The Alquist-Priolo Special Studies Zones Map does not consider 

the Holser fault as active but the Los Angeles County Safety Element (Leighton, 1990) 

does classify it as active.  Even though no evidence of Holocene activity was encountered a 

building setback for habitable structures was designated in our 1999 report to mitigate 

potential ground rupture hazard for these faults based on this work and the potential 

association to the Holser fault. 

Since the 1999 report for the site, subsequent geologic investigations evaluating the 

activity of the Holser fault by this firm and others indicate no evidence of Holocene 

activity.  As a result of these investigations the Los Angeles County Department of Public 

Works is not requiring building setbacks for the Holser fault. 

5.2  SUMMARY OF PRIOR FAULT INVESTIGATION ON THE SUBJECT SITE 

Review of aerial photographs listed in our 1999 report did not reveal evidence for any 

strong lineaments on trend with the faulting encountered on the subject site.  A total of 

5,924 lineal feet of trench was excavated to evaluate the location and lateral extent of 

faulting.  These trench logs were presented in our report dated 1/15/1999 and hence are not 

included herein.  We documented faults as explored in Trenches T-10, T-11, T-12, T-23, 

T-24 and T-155.  The faulting identified in our trenches was observed within the Saugus 
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Formation bedrock.  The deformation typically consisted of strongly sheared, north-

dipping mudstone and claystone beds and moderate to low angle faults, which primarily 

dip to the south.  Fault orientation data gathered during our investigation indicates that the 

faults are not continuous between the exploratory trenches; therefore a Zone of Tectonic 

Deformation was delineated that encompass the documented faults.  The intensity of 

faulting in this zone dissipates towards the east as indicated in Trenches T-23 and T-24.  

The faults did not extend into overlying terrace deposits or associated soil.  However, the 

terrace deposit bedding exposed in Trench No. T-11 (See Plate XIV within our 1/15/1999 

report) is apparently warped from horizontal up to 23 adjacent to a strongly sheared, 

reddish-brown clayey siltstone unit of the Saugus Formation.  This terrace deposit is 

roughly 80 ft above the active Hasley Canyon drainage.  A similar terrace deposit located 

on TPM 18108 with a base elevation of approximately 40 ft above the Hasley Canyon 

flood plain is aged at 100,000 to 125,000 years old (personal communication with Dr. 

Perry Ehlig and Dr. Roy Shlemon, see ref. 9).  In addition, the terrace deposits on Airport 

Mesa located south of the Santa Clara River have a base elevation of 180 to 200 ft above 

the active Santa Clara River.  Based on Dr. Roy Shlemon’s soil stratigraphic dating (see 

ref. 10), the terrace deposits and associated soil horizons are a minimum ~100,000-yr age.  

Shlemon (2001) suggested that the soils may represent some ~200,000 years of 

weathering.  Based on the elevated nature of the terrace deposit on the site and correlation 

with age dating of other terrace deposits in the area, it is our opinion that this terrace is 

~100,000 years old.  Accordingly, no evidence of Holocene activity was encountered 

during our investigation in 1999. 

5.3  OBSERVATIONS DURING ROUGH GRADING OPERATIONS 

During the prior Rough grading operations on the subject site geologic observations and 

mapping confirmed that the faults observed within the Saugus Formation bedrock did not 

extend into any of the surficial units (i.e. soil, slopewash and alluvial) and Quaternary 

terrace deposits.  No evidence of Holocene activity was encountered during the Rough 

grading operations performed in 2007 and 2008. 

5.4  CONCLUSIONS 

Based on lack evidence for recent activity on the Holser fault, no evidence of recent 

activity on faults documented during our investigation in 1999, and no evidence of recent 

activity observed during the Rough grading operations, we opine that none of the fault 

traces on the subject site have produced surface ground rupture during the Holocene (~last 

11,000 yrs).  CGS Special Publication 42 defines an active fault as one which has had 

surface displacement within Holocene time (about the last 11,000 years).  Accordingly the 
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faults observed on the subject site are not considered active as defined by California 

regulations.  We therefore find that the building setbacks recommended to mitigate 

potential ground rupture hazard for these faults in our January 15, 1999 report are not 

required for standard commercial and residential development according to current State 

of California criteria. 

6.0  GENERAL CONCLUSIONS AND RECOMMENDATIONS 

6.1  FEASIBILITY OF DEVELOPMENT 

The revised Vesting Tentative Tract Map No. 52584 dated June 4, 2013 is feasible for 

development from the standpoint of geologic/geotechnical conditions provided our 

recommendations are followed and implemented during construction.  The conclusions 

and recommendations presented within our previous reports listed in the references are 

still applicable, except where they are superseded in this report. 

6.2  REVISION TO RECOMMENDED REMOVAL DEPTHS 

The revised VTTM proposes fills in canyon areas for residential development that were 

designated as Golf Course areas on the previous VTTM.  Therefore, the recommended 

removal depths for alluvial and surficial materials in proposed fill areas have been revised 

from our previous reports.  The recommended removal depths are based on the prior 

subsurface exploration, laboratory test data and observations during the Rough grading 

operations.  Recommended removal depths for unsuitable soils, exclusive of landslide 

material, range from 1 to 15 feet below existing grades.  The recommended depth of 

removals is shown on the Geologic/Geotechnical Maps.  Recommendations for landslides 

are presented in Table 1 – Summary of Landslides and are shown on the 

Geologic/Geotechnical Maps. 

The non-structural compacted fills (CfNS) are recommended for removal in areas now 

proposed for lots.  In addition, alluvial, slopewash and weathered bedrock that are 

unsuitable for support of structures that are remaining below the non-structural compacted 

fills are recommended for removal and to be replaced as a compacted fill.  The 

recommended removal depths of unsuitable material below the non-structural fills in areas 

proposed for lots are shown on the Geologic/Geotechnical Maps.  

6.3  PROPOSED CUT SLOPES 

6.3.1  Designation of Cut Slopes 

On the previous VTTM 39 cut slopes were designated as CS-1 through CS-39.  During 

the review of the previous Rough Grading Plan designations CS-40 through CS-46 were 

added to 7 cut slopes.  Some of these previous designated cut slopes have been 
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eliminated by the revised VTTM grading design.  For clarity when referencing the 

August 27, 2004 report (see ref. 8) and continuity, we have designated new cut slopes 

greater than 25 feet in height in sequence with the previous designations as CS-47 

through CS-60 on the Geologic/Geotechnical Maps.  Below is a summary of previously 

designated cut slopes and their status relative to the revised VTTM. 

9 No change: CS-11, CS-26, CS-27, CS-28, CS-31, CS-35, CS-40, CS-41 and CS-43 

24 Eliminated: CS-1, CS-2, CS-3, CS-4, CS-5, CS-9, CS-10, CS-12, CS-13, CS-14, 

CS-15, CS-17, CS-18, CS-21, CS-22, CS-33, CS-34, CS-36, CS-37, 

CS-39, CS-42, CS-44, CS-45 and CS-46. 

13 Revised: CS-6, CS-7, CS-8, CS-16, CS-19, CS-20, CS-23, CS-24, CS-25, CS-29, 

CS-30, CS-32 and CS-38 

14 New: CS-47 through CS-60 

The previous cut slope designations are not shown on the Geologic/Geotechnical Maps 

for cut slopes that have been eliminated by the revised VTTM.  The cut slopes that are 

not being affected by the revised VTTM were previously evaluated for slope stability 

analyses (see ref. 8) and indicated that these cut slopes satisfy the Los Angeles County 

factor of safety requirements for slope stability for static and pseudostatic conditions. 

6.3.2  Revised and New Cut Slopes 

We have identified thirteen (13) revisions to previously designated cut slopes and 

fourteen (14) new proposed cut slopes (greater than 25 feet in height) on the revised 

VTTM and have designated them on the Geologic/Geotechnical Maps.  The slope 

geometry, anticipated geologic conditions and recommended mitigation, if necessary, for 

each slope are presented in Table 2 – Summary of Cut Slopes located at the end of the 

text, and are shown on the Geologic/Geotechnical Maps.  Pertinent cross sections 

presented within the August 27, 2004 report have been revised and new cross sections 

have been constructed to illustrate the anticipated geologic/geotechnical conditions 

relative to the revised VTTM design (see Table 3 – Cross Section Inventory List).  

The revised and new cut slopes were evaluated and critical slopes that were analyzed 

within Appendix B satisfy the Los Angeles County factor of safety requirements for 

slope stability for static and pseudostatic conditions.  See Appendix B for details. 

If any of the smaller proposed cut slopes (less than 25± feet in height) have adverse 

geologic or grading configurations (fill over cut) they can be mitigated if necessary with 

a standard 15 to 20-foot wide keyway (depending on the proposed cut slope height) and 

benching similar to a Stability Fill. 
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All permanent cut slopes should be constructed at a slope ratio not steeper than 2:1 

(horizontal to vertical).  All permanent cut slopes exposing alluvium should be 

constructed as a stability fill. 

6.3.3  Existing Cut Slopes 

Three existing cut slopes associated with adjacent VTTM 20685 and located adjacent to 

Hasley Canyon Road were designated as ECS-1, ECS-2 and ECS-3.  Existing Cut-slope 

ECS-1 was removed during the previous Rough Grading operations.  The more critical 

Existing Cut-slope ECS-2 was previously analyzed (see ref. 8) and indicates that this 

slope satisfies the County of Los Angeles minimum factor of safety requirements for 

slope stability under static and pseudostatic conditions. 

6.4  NATURAL SLOPES 

We have updated our slope stability analyses of the natural slopes proposed on the subject 

site relative to revised VTTM design grades.  The natural slopes have gradients ranging 

from 5:1 to ½:1 (h:v).  We have revised pertinent cross sections to illustrate the most 

critical conditions (daylighted bedding and/or steeper than 2:1).  The natural slopes 

evaluated within Appendix B satisfy the Los Angeles County factor of safety 

requirements for slope stability under static and pseudostatic conditions.  See Appendix B 

for details. 

6.5  PROPOSED FILL SLOPES 

Review of the revised VTTM indicates that fill slopes are proposed at gradients of 2:1 

(h:v) or flatter.  The maximum proposed fill slope height is ~90 ft at a 2:1 gradient on the 

revised VTTM design grades.  The previous VTTM maximum proposed fill slope height 

was ~150 ft, which was constructed during the Rough grading operations.  Slope stability 

analyses previously performed (see ref. 8) on this 2:1 fill slope, which is considered to be 

the most critical fill slope (located at Cross Section 31-31’), indicates that proposed fill 

slopes on the revised VTTM satisfy the Los Angeles County factor of safety requirements 

for slope stability under static and pseudostatic conditions. 

6.6  DEEP FILL AREAS 

The design grading of the subject site proposes some areas of deep fills (deeper than 40 

feet).  Per L.A. County Grading Code, the minimum compaction requirement for fills 

placed deeper than 40 ft from proposed grade is at least 93 percent of Maximum Dry 

Density (per ASTM Test Method D1557).  Due to the susceptibility of deeper fills to have 

a higher degree of settlement over time than thin fills, it is recommended that settlement 
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monitoring be performed for some of the deeper fill areas.  Delineation of fills deeper than 

40 ft and settlement monument locations should be performed at the Grading Plan stage. 

6.7  LANDSLIDES 

Eight landslides were originally mapped on the previous VTTM and designated as 

Landslides Qls-1 through Qls-8.  The landslides involve bedrock of the Saugus Formation 

and terrace deposits, and most were transitional failures along clay-rich bedding planes 

toward a daylighted slope.  Landslides Qls-1 through Qls-4, Qls-7 and Qls-8 were 

completed removed during the previous Rough Grading operations.  Landslide Qls-5 

(Sheet 5) will be completely removed by the proposed grades (see Cross Section 33-33’).  

Landslide Qls-6 (Sheet 5) was partially removed during the Rough Grading operations.  

Cross Section 34-34’ illustrates the Landslide Qls-6 geometry, underlying geologic 

structure, existing grades and the revised VTTM design grades.  Previous slope stability 

analysis performed on Cross Section 34-34’presented indicate that this landslide satisfies 

the Los Angeles County minimum factor of safety requirement for gross slope stability.  

The previous VTTM design grade (see ref. 8) is considered more critical than revised 

VTTM design grades, therefore no additional analyses were performed.  No structures are 

proposed over this landslide however, we have designated a Building Setback 

encompassing the remaining portions of this landslide.  This building setback will need to 

be shown as a Restricted Use Area on the Final Map.  Table 1 – Summary of 

Landslides has been revised in order to reflect the revised VTTM design grades and 

landslide that were complete removed by the Rough grading operations. 

6.8  RESTRICTED USE AREAS 

The remaining portion of Landslide Qls-6 is recommended to be placed in a Restricted Use 

Area (RUA).  This area is noted on the Geologic/Geotechnical Maps and will need to be 

shown on the Final Map. 

6.9  OIL AND GAS WELLS 

Review of the 2003 Munger Map book and the California Department of Conservation 

Division of Oil, Gas and Geothermal Resources (DOGGR) web page map 

(DOMSWRBMAP) indicates that ten oil wells are present within the project limits.  Oil 

well records on file with the DOGGR were obtained for each well.  All of these wells have 

been abandoned, however the DOGGR will require review of the original abandonment 

files relative to the proposed development and possibly require re-abandonment to the 

latest DOGGR requirements.  We have included the abandonment records for these wells 

after the references.  For approximate locations of these oil wells, see the 
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Geologic/Geotechnical Maps.  The following table tabulates the names and status of the 

existing oil wells on the subject site. 

 

OIL WELL DATE ABANDONED 
Burns Crist #8 5/20/03 
Burns Crist #9 5/20/03 
Burns Crist #10 5/20/03 
Burns Crist #12 5/20/03 

Sadd #4 5/20/03 
Sadd #5 5/20/03 
Sadd #6 5/20/03 
Sadd #7 5/20/03 
Sadd #8 5/20/03 
Sadd #9 5/20/03 

 

If any leaking or undocumented oil wells are encountered during grading operations, their 

locations should be surveyed and the current well conditions evaluated immediately.  Soils 

in the vicinity of the oil wells could be contaminated with petroleum products spilled 

during operations of the wells.  If petroleum products are encountered during the grading 

operations they should be evaluated by those qualified for environmental assessments. 

Per the requirements of the County of Los Angeles Building Code Chapter 1, Section 

110.4 Methane Gas Hazard, building or structures within 200 ft of an oil well need to be 

designed according to recommendations contained in a report prepared by a qualified 

licensed engineer.  However, evaluation of an oil well by a licensed petroleum engineer 

and determination that they are properly abandoned for buildings or structures located 

within 200 ft, but at least 25 ft away from an oil well, may be sufficient for issuance of 

building permits. 
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7.0  DESIGN CONSIDERATIONS AND RECOMMENDATIONS 

Preliminary foundation recommendations presented in the previous report remains 

applicable, except for the parameters for calculation of the California Building Code (CBC) 

response spectrum (2010 edition).  The revised parameters are provided below. 

 Site Class = D [CBC, Table 1613A.5.2] 

 Fa = 1.0 [CBC, Table 1613.5.3 (1)] 

 Fv = 1.5 [CBC, Table 1613.5.3 (2)] 

 Ss = 2.323g 

 S1 = 0.736g 

The values for Ss and S1 listed above were obtained using the Seismic Hazard Curves and 

Uniform Hazard Response Spectra computer program developed by the United States 

Geologic Survey (USGS). 

8.0  LOS ANGELES COUNTY 111 STATEMENT 

In compliance with Section 111 of the Los Angeles County Building Code, it is the finding 

of this firm that the proposed development designated on the revised Vesting Tentative Tract 

Map 52584 will be safe against hazard from landslide, settlement or slippage and will not 

affect off-site property provided that all our recommendations are incorporated into the 

Grading Plan and implemented during construction.   

9.0  GEOLOGIST AND GEOTECHNICAL ENGINEER OF RECORD 

This report has been prepared assuming that Allan E. Seward Engineering Geology, Inc. will 

refine all geology and geotechnical data, as required, for the Grading Plan phase of this 

project.  If this work is performed by another party, that party must review this report, 

assume full responsibility for recommendations contained herein, and assume the title of 

responsibility as “Geologist/Geotechnical Engineer of Record” for the specific work.  

At the Grading Stage, representatives of the Geology/Geotechnical Engineer of Record 

should be present to observe all grading operations.  A report presenting the results of those 

observations and related testing should be issued upon completion of the operations.  All 

footing excavations should be observed by a representative of the Geologist/Geotechnical 

Engineer of Record prior to placing steel or pouring concrete into the excavations. 
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10.0  LIMITATIONS 

This report has been prepared by Allan E. Seward Engineering geology, Inc. for the 

exclusive use of SFI Los Valles, LLC and their design consultants for the specific site 

discussed herein.  This report should not be considered transferable.  Prior to use by others, 

we should be notified, as additional work may be required to update this report. 

In the event that any modifications in the design or location of the proposed development, as 

discussed herein, are planned, the conclusions and recommendations contained in this report 

will require a written review by this firm with respect to the planned modifications. 

The proposed development is located in southern California, a geologically and tectonically 

active region, where large magnitude, potentially destructive earthquakes are common.  

Therefore, ground motions from moderate or large magnitude earthquakes could affect the 

site during the design life of the proposed structure(s). 

Typically, faulting is confined to the area adjacent to a known fault.  However, absolute 

assurance against future fault displacement in other areas is not possible in tectonically active 

regions because new faults can form over time and long inactive (pre-Holocene) faults may 

be reactivated in response to evolving tectonic stresses and geologic conditions in the earth’s 

crust.  Therefore, the location and magnitude of new ground surface ruptures during a 

seismic event cannot be anticipated. 

In performing these professional services, this firm has used the degree of care and skill 

ordinarily exercised, under similar circumstances by reputable engineering geologists and 

geotechnical engineers practicing in this or similar localities.  The data presented in this 

report are based on the results of pertinent field and laboratory testing.  It should be 

recognized that subsurface conditions can vary in time, and laterally, and with depth at a 

given site and the conclusions and recommendations presented in this report are based on our 

observations and testing.  Therefore, our conclusions and recommendations are 

professional opinions and are not meant to be a control of nature.  We make no other 

warranty, either expressed or implied. 

This report may not be duplicated without the written consent of this firm. 
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This opportunity to be of service is appreciated.  Please contact us if you would like to 

discuss this report further. 

Respectfully submitted, 

 

 

 

Eric J. Seward, CEG 2110 Kevin P. Callahan, MS, GE 2989 

Principal Engineering Geologist Geotechnical Engineer 

Vice President 

The following attachments and appendices complete this report. 

 

References 

Summary of Landslides Table 1 

Summary of Cut Slopes  Table 2 

Cross Section Inventory List Table 3 

 

APPENDIX A – Cross Sections 

Cross Sections 2-2’ through 9-9’, 17-17’, 18-18’, 22-22’through 25-25’, 28-28’, 33-33’,  

34-34’, 43-43’, 48-48’through 62-62’ 

 

APPENDIX B – Slope Stability Analysis 

 Slope Stability Analysis Results Table B1 

 Gross Slope Stability Analyses Computer Output (51 sheets) 

 

APPENDIX C - Maps (in pockets) 

Geologic/Geotechnical Maps (1”=100’), Sheets 3, 4 & 5 
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LANDSLIDE 

DESIGNATION 

PLATE 

NO. 
COMMENTS AND MITIGATION 

Qls-5 I and II 

Landslide located near the entry to the proposed development east of Lot 

276.  Cross Section 33-33’ illustrates the landslide geometry, proposed 

grades, existing grades and underlying geologic structure.  This landslide 

will be completely removed by the proposed cut (grading design). 

Qls-6 I 

Landslide located north of Hasley Canyon Road and east of the entry to 

the proposed development from Hasley Canyon Road.  Cross Section 34-

34’ illustrates the landslide geometry, underlying geologic structure, 

existing grades and the proposed tentative tract map grades.   Slope 

stability analysis performed on cross section 34-34’ with the pervious 

tentative tract map grades indicate this landslide satisfies the Los Angeles 

County minimum factor of safety requirement for slope stability.  No 

structures are proposed over this landslide however, we have designated a 

Building Setback around this landslide that will need to be shown as a 

Restricted Use Area on the Final Map. 
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Proposed Cut-slope CS-6 

Location:  Sheet 3 of 5 – North of Lots 3-6 

Direction Slope Faces:  Southwest 

Slope Parameters:  97 feet high with a 2:1 (h:v) slope gradient 

Cross Sections:  4-4’ 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding 

dipping 24° towards the south.  Slope stability analysis on Cross Section 4-4’ indicates this 

slope satisfies the Los Angeles County minimum safety factor requirement of 1.50.  

Calculated grossly stable. 

Mitigation Measures:  Not required. 

Proposed Cut-slope CS-7 

Location:  Sheet 3 of 5 – Northwest of Lots 1, 2 and 490-493 

Direction Slope Faces:  South and southeast 

Slope Parameters:  72 feet high with a 2:1 (h:v) slope gradient 

Cross Sections:  6-6’ & 59-59’ 

Anticipated Geologic Conditions:  This slope was constructed with a stability fill at the lower 

western side of the slope during the Rough Grading operations.  The revised design modifies 

the lower portion of the graded slope.  Anticipated to expose bedrock (TQs) with bedding 

dipping an average of 30° towards the south, which is steeper than the cut slope face.  

Previous slope stability analysis performed on Cross Section 6-6’ indicates this slope satisfies 

the Los Angeles County minimum factor of safety requirement of 1.50.  Calculated grossly 

stable.  The slope should be evaluated in more detail during the grading plan stage to 

determine the adequacy of the existing fill keyway and thickness of fill to remain behind the 

proposed slope face. 

Mitigation Measures:  Recommended that this slope be evaluated at the Grading Plan stage in 

order to determine adequacy of the existing fill keyways and fill thicknesses. 

Proposed Cut-slope CS-8 

Location:  Sheet 4 of 5 – North of Lots 481 and 482 

Direction Slope Faces:  South  

Slope Parameters:  72 feet high with a 2:1 (h:v) slope gradient 

Cross Sections:  8-8’ 

Anticipated Geologic Conditions:  This slope was constructed during the Rough Grading 

operations.  The revised design lowers the toe of the slope approximately 10 to 15 feet.  This 

slope is anticipated to expose bedrock (TQs) with bedding dipping an average of 32° towards 

the south which is steeper than the proposed cut slope face.  Comparison of the slope 

parameters and geologic conditions of this slope to a more critical proposed cut slope (i.e. 
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Cut Slope CS-6) that satisfies the Los Angeles County minimum factor of safety requirement 

of 1.50 indicates that this slope will also satisfy minimum safety factor requirements.  

Grossly stable by comparison. 

Mitigation Measures:  Not required. 

Proposed Cut-slope CS-16 

Location:  Sheet 5 of 5 – South of Lots 289 - 291 

Direction Slope Faces:  Southwest 

Slope Parameters:  55 feet high with 2:1 (h:v) slope gradient  

Cross Sections:  None 

Anticipated Geologic Conditions:  This slope was constructed as a stability fill during the 

Rough Grading operations.  The revised design lowers the toe of the slope approximately 10 

to 15 feet.  Anticipated to expose compacted fill (Cf) and bedrock (TQs) with bedding 

dipping into the proposed slope face.  Comparison of the slope parameters and geologic 

conditions of this slope to more critical proposed cut slopes that satisfy the Los Angeles 

County minimum factor of safety requirement of 1.50 indicates that this slope will also 

satisfy minimum safety factor requirements.  Grossly stable by inspection.  This slope is 

located within the zone of tectonic deformation and there may be a potential for the slope to 

be surficially unstable due to adverse geologic conditions.  However, this slope will have a 

fill over cut in bedrock (TQs) configuration
i
. 

Mitigation Measures:  Recommended Stability fill utilizing at least 30 ft wide by 3 ft deep 

keyway to mitigate the fill over cut. 

Proposed Cut-slope CS-19 

Location:  Sheet 5 of 5 – South of Lots 305-310 

Direction Slope Faces:  Southwest 

Slope Parameters:  52 feet high with 2:1 (h:v) slope gradient 

Cross Sections:  None 

Anticipated Geologic Conditions:  This slope was constructed as stability fill during the 

Rough Grading operations.  The revised design lowers toe of the slope approximately 10 feet.  

Anticipated to expose compacted fill (Cf), non-structural compacted fill (CfNS) and bedrock 

(TQs) with bedding dipping into the proposed cut slope face.  Comparison of the slope 

parameters and geologic conditions of this slope to more critical proposed cut slopes that 

satisfy the Los Angeles County minimum factor of safety requirement of 1.50 indicates that 

this slope will also satisfy minimum safety factor requirements.  Grossly stable by 

inspection.  This slope is located within the zone of tectonic deformation and there may be a 

potential for the slope to be surficially unstable due to adverse geologic conditions.  

However, this slope will have a fill over cut in bedrock (TQs) configuration. 
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Mitigation Measures:  Recommended Stability fill utilizing at least 30 ft wide by 3 ft deep 

keyway to mitigate the fill over cut and to remove the non-structural compacted fill. 

Proposed Cut-slope CS-20 

Location:  Sheet 5 of 5 – North of Lots 292-295 

Direction Slope Faces:  South to southeast 

Slope Parameters:  34 feet high with a 2:1 (h:v) slope gradient 

Cross Sections:  None 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding 

dipping neutral to slightly into the proposed cut slope face for the western portion of this 

slope.  The eastern portion of this slope will expose non-structural compacted fill (CfNS).  

The bedrock portion of the slope is geologically grossly stable by inspection.  The non-

structural compacted fill (CfNS) is not considered surficially stable. 

Mitigation Measures:  Recommended Stability fill utilizing at least 15 ft wide by 3 ft deep 

keyway for the eastern portion of the slope to remove the non-structural compacted fill. 

Proposed Cut-slope CS-23 

Location:  Sheet 5 of 5 – East of Lots 317-324 

Direction Slope Faces:  West to northwest 

Slope Parameters:  55 feet high with a 2:1 (h:v) slope gradient 

Cross Sections:  43-43’ 

Anticipated Geologic Conditions:  A portion of original designed Cut-slope CS-23 was 

constructed as stability fill during the Rough Grading operations.  This slope is anticipated to 

expose compacted fill (Cf), non-structural compacted fill (CfNS) and bedrock (TQs) with 

bedding dipping neutral to a daylighted at an apparent dip of 13° out of the proposed cut 

slope face.  Comparison of the slope parameters and geologic conditions of this slope to a 

more critical proposed cut slope (i.e. Cut Slope CS-6) that satisfies the Los Angeles County 

minimum factor of safety requirement of 1.50 indicates that the bedrock portions of this 

slope will also satisfy minimum safety factor requirements.  The northern portion of this 

slope will expose compacted fill (Cf), from the previous constructed stability fill, over cut in 

bedrock (TQs).  This portion of the slope should be evaluated during the grading operations 

to determine if non-structural compacted fill (CfNS) is remaining in the slope face. 

Mitigation Measures:  Recommended Stability fill utilizing at least 25 ft wide by 3 ft deep 

keyway for the northern portion of the slope to mitigate the fill over cut.  Recommend 

removal of non-structural compacted fill (CfNS) if it is exposed in the slope face and re-

construct as a Stability fill. 
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Proposed Cut-slope CS-24 

Location:  Sheet 5 of 5 – West of Lots 298-304 

Direction Slope Faces:  West to northwest 

Slope Parameters:  75 feet high with 2:1 (h:v) slope gradient 

Cross Sections:  None 

Anticipated Geologic Conditions:  Anticipated to expose non-structural compacted fill 

(CfNS), compacted fill (Cf) and bedrock (TQs) with bedding dipping neutral to the proposed 

slope face.  Previously evaluated Landslide Qls-3 has been completely removed during the 

Rough Grading operations.  Grossly stable by inspection.  There is a potential for a fill over 

cut bedrock.  This slope should be evaluated during the grading operations to determine if a 

fill over cut and if non-structural compacted fill (CfNS) is remaining in the slope face. 

Mitigation Measures:  Recommend that a Stability fill be constructed to mitigate fill over 

cut, if present.  Recommend removal of non-structural compacted fill (CfNS) if exposed in the 

slope face and replace as compacted fill. 

Proposed Cut-slope CS-25 

Location:  Sheet 4 of 5 – Northeast of Lot 478 

Direction Slope Faces:  Southwest 

Slope Parameters:  80 feet high with a 2:1(h:v) slope gradient 

Cross Sections:  9-9’ 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding 

daylighted at an apparent dip of 23° out of the proposed cut slope face.  Slope stability 

analysis on Cross Section 9-9’ indicates this slope satisfies the Los Angeles County 

minimum factor of safety requirement of 1.50.  Calculated grossly stable. 

Mitigation Measures:  Not required. 

Proposed Cut-slope CS-29 

Location:  Sheet 5 of 5 – South of Lots 311-324 

Direction Slope Faces:  South to southeast  

Slope Parameters:  55 feet high with 2:1 slope gradient 

Cross Sections:  48-48’ & 49-49’ 

Anticipated Geologic Conditions:  This slope is anticipated to expose compacted fill (Cf), 

non-structural compacted fill (CfNS) and bedrock (TQs) with bedding dipping into the 

proposed slope face.  Grossly stable by inspection.  The non-structural compacted fill 

(CfNS) is not considered surficially stable.  The western portion of the slope will expose fill 

over cut in bedrock.  The compacted fill (Cf) portions of the slope should be evaluated in 

more detail during the grading plan stage for potential sliver fills within the existing slope 

face. 
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Mitigation Measures:  Recommend that a Stability fill utilizing at least 30 ft by 5 ft deep 

keyway for the western portion of the slope and at least 25 ft by 3 ft deep keyway for the 

northern portion of the slope to mitigate fill over cut, removal of the non-structural 

compacted fill (CfNS) and sliver fills. 

Proposed Cut-slope CS-30 

Location:  Sheet 4 of 5 – North of Lot 452-454 and west of Lots 450-443 

Direction Slope Faces:  East to southeast 

Slope Parameters:  165 feet high with 2:1 slope gradient 

Cross Sections:  25-25’, 26-26’, 27-27’, 61-61’ & 62-62’ 

Anticipated Geologic Conditions:  This slope was constructed during the Rough Grading 

operations including a water tank pad located at the northern portion of the slope adjacent to 

Cut-slope CS-26.  Landslide Qls-1 has been completely removed and replaced with 

compacted fill.  The revised design cuts into the lower portion of this slope and includes a 

new water tank pad adjacent to the existing water tank pad.  It is anticipated that the new 

design will expose compacted fill (Cf) and bedrock (TQs) dipping towards the south.  Slope 

stability analysis presented in the previous VTTM on Cross Section 27-27’ (most critical), 

including the complete removal of Landside Qls-1, indicate this cut slope satisfies the Los 

Angeles County minimum factor of safety requirement of 1.50.  Calculated grossly stable.  

The depth of proposed cuts to existing compacted fill is minor, but this slope should be 

evaluated in more detail during the grading plan stage to determine adequacy of existing fill 

keyways and thicknesses of fill to remain behind the proposed slope face. 

Mitigation Measures:  Recommended that this slope be evaluated at the Grading Plan stage in 

order to determine adequacy of the existing fill keyways and fill thicknesses. 

Proposed Cut-slope CS-32 

Location:  Sheet 4 of 5 – Southeast of Lots 452-468 

Direction Slope Faces:  South and southeast 

Slope Parameters:  30 feet high with a 2:1 slope gradient  

Cross Sections:  22-22’, 23-23’ & 24-24’ 

Anticipated Geologic Conditions:  This slope is anticipated to expose compacted fill (Cf).  

However, the eastern portion of this slope is a sliver fill and may transition to fill over cut 

bedrock.  The bedrock (TQs) bedding is dipping into the proposed slope face.  Grossly 

stable by inspection.  Areas of proposed cuts in existing compacted fill should be evaluated 

during the grading plan stage to determine adequacy of existing fill thicknesses behind the 

slope face (i.e. sliver fills) and fill over cut bedrock. 

Mitigation Measures:  Recommended that this slope be evaluated in more detail at Rough 

Grading Plan stage. 
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Proposed Cut-slope CS-38 

Location:  Sheet 3 of 5 – North of Lots 209 & 210  

Direction Slope Faces:  South and Southwest 

Slope Parameters:  45 feet high with a 2:1 (h:v) slope gradient  

Cross Sections:  17-17’ 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding strikes 

parallel to the slope face with 30° dips to the south, which are steeper than the proposed cut 

slope face.  Comparison of the slope parameters and geologic conditions of this slope to a 

more critical proposed cut slope (i.e. Cut Slope CS-6) that satisfies the Los Angeles County 

minimum factor of safety requirement of 1.50 indicates that this slope will also satisfy 

minimum safety factor requirements.  Grossly stable by comparison. 

Mitigation Measures:  Not required. 

Proposed Cut-slope CS-47 

Location:  Sheet 3 of 5 – Northern portion of Barcelona Drive 

Direction Slope Faces:  East to southeast 

Slope Parameters:  30 feet high with a 2:1 (h:v) slope gradient  

Cross Sections:  50-50’ 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding 

oriented neutral to the proposed cut slope face.  Comparison of the slope parameters and 

geologic conditions of this slope to a more critical proposed cut slope (i.e. Cut Slope CS-11) 

that satisfies the Los Angeles County minimum factor of safety requirement of 1.50 indicates 

that this slope will also satisfy minimum safety factor requirements.  Grossly stable by 

comparison. 

Mitigation Measures:  Not required. 

Proposed Cut-slope CS-48 

Location:  Sheet 3 of 5 – Northern portion of Barcelona Drive 

Direction Slope Faces:  West 

Slope Parameters:  70 feet high with a 2:1 (h:v) slope gradient 

Cross Sections:  50-50’ 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding 

oriented neutral to the proposed cut slope face.  Comparison of the slope parameters and 

geologic conditions of this slope to a more critical proposed cut slope (i.e. Cut Slope CS-11) 

that satisfies the Los Angeles County minimum factor of safety requirement of 1.50 indicates 

that this slope will also satisfy minimum safety factor requirements.  Grossly stable by 

comparison. 

Mitigation Measures:  Not required. 
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Proposed Cut-slope CS-49 

Location:  Sheet 3 of 5 – North of Lots 25 & 26   

Direction Slope Faces:  South 

Slope Parameters:  30 feet high with a 2:1 (h:v) slope gradient 

Cross Sections:  none 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding 

dipping approximately 30° towards the south to southeast, which is steeper than the proposed 

cut slope face.  Comparison of the slope parameters and geologic conditions of this slope to a 

more critical proposed cut slope (i.e. Cut Slope CS-6) that satisfies the Los Angeles County 

minimum factor of safety requirement of 1.50 indicates that this slope will also satisfy 

minimum safety factor requirements.  Grossly stable by comparison. 

Mitigation Measures:  Not required. 

Proposed Cut-slope CS-50 

Location:  Sheet 3 of 5 – North of Lots 22-24  

Direction Slope Faces:  South 

Slope Parameters:  55 feet high with a 2:1 (h:v) slope gradient  

Cross Sections:  51-51’ 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding 

dipping approximately 30° towards the south to southeast, which is steeper than the proposed 

cut slope face.  Comparison of the slope parameters and geologic conditions of this slope to a 

more critical proposed cut slope (i.e. Cut Slope CS-6) that satisfies the Los Angeles County 

minimum factor of safety requirement of 1.50 indicates that this slope will also satisfy 

minimum safety factor requirements.  Grossly stable by comparison. 

Mitigation Measures:  Not required. 

Proposed Cut-slope CS-51 

Location:  Sheet 3 of 5 – North of Lots 58 & 66 

Direction Slope Faces:  Southwest 

Slope Parameters:  29 feet high with a 2:1 (h:v) slope gradient  

Cross Sections:  None 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding 

dipping approximately 30° towards the south to southeast, which is steeper than the proposed 

cut slope face.  Comparison of the slope parameters and geologic conditions of this slope to a 

more critical proposed cut slope (i.e. Cut Slope CS-55) that satisfies the Los Angeles County 

minimum factor of safety requirement of 1.50 indicates that this slope will also satisfy 

minimum safety factor requirements.  Grossly stable by comparison. 

Mitigation Measures:  Not required. 
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Proposed Cut-slope CS-52 

Location:  Sheet 3 of 5 – South of Lots 91-99  

Direction Slope Faces:  Southwest 

Slope Parameters:  30 feet high with a 2:1 (h:v) slope gradient  

Cross Sections:  52-52’ & 53-53’ 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding 

dipping 28° to 30° towards the south to southeast with an apparent dip of 28°, which is 

steeper than the proposed cut slope face.  Comparison of the slope parameters and geologic 

conditions of this slope to a more critical proposed cut slope (i.e. Cut Slope CS-55) that 

satisfies the Los Angeles County minimum factor of safety requirement of 1.50 indicates that 

this slope will also satisfy minimum safety factor requirements.  Grossly stable by 

comparison. 

Mitigation Measures:  Not required. 

Proposed Cut-slope CS-53 

Location:  Sheet 3 of 5 – South of Lots 112-121 

Direction Slope Faces:  South 

Slope Parameters:  29 feet high with a 2:1 (h:v) slope gradient 

Cross Sections:  53-53’ & 54-54’ 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding 

dipping 28° to 30° towards the south to southeast with an apparent dip of 28°, which is 

steeper than the proposed cut slope face.  Comparison of the slope parameters and geologic 

conditions of this slope to a more critical proposed cut slope (i.e. Cut Slope CS-55) that 

satisfies the Los Angeles County minimum factor of safety requirement of 1.50 indicates that 

this slope will also satisfy minimum safety factor requirements.  Grossly stable by 

comparison. 

Mitigation Measures:  Not required. 

Proposed Cut-slope CS-54 

Location:  Sheet 3 of 5 – South of Lots 139-146 

Direction Slope Faces:  South 

Slope Parameters:  30 feet high with a 2:1 (h:v) slope gradient 

Cross Sections:  18-18’ 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs) with bedding 

dipping 28° to 30° towards the south to southeast with an apparent dip of 28°, which is 

steeper than the proposed cut slope face.  Comparison of the slope parameters and geologic 

conditions of this slope to a more critical proposed cut slope (i.e. Cut Slope CS-55) that 

satisfies the Los Angeles County minimum factor of safety requirement of 1.50 indicates that 
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this slope will also satisfy minimum safety factor requirements.  Grossly stable by 

comparison. 

Mitigation Measures:  Not required. 

Proposed Cut-slope CS-55 

Location:  Sheet 3 of 5 – North of Lots 214-227 

Direction Slope Faces:  Southwest 

Slope Parameters:  46 feet high with a 2:1 (h:v) slope gradient  

Cross Sections:  18-18’ 

Anticipated Geologic Conditions:  Anticipated to expose bedrock (TQs).  The axial trace of a 

syncline is anticipated to be exposed within the proposed slope face.  The syncline hinge is 

anticipated to be broad with a plunge to the east (i.e. into the slope face).  The bedrock (TQs) 

bedding is anticipated to be dipping 0° to 30˚ south at the vicinity of Lots 214 – 222 and 

dipping 0° to 40˚ north at the vicinity of Lots 222-227.  Slope stability analysis on Cross 

Section 18-18’ indicates this slope satisfies the Los Angeles County minimum factor of 

safety requirement of 1.50.  Calculated grossly stable.  This slope is located within the zone 

of tectonic deformation and there may be a potential for the slope to be surficially unstable 

due to adverse geologic conditions. 

Mitigation Measures:  Recommended that this slope be evaluated during Rough Grading 

operations relative to the competency of the bedrock.  If it is determined that this slope is 

subject to surficial instability, then this slope can be constructed as a stability fill. 

Proposed Cut-slope CS-56 

Location:  Sheet 3 of 5 – South of Lots 228, 234, 235 & 244 

Direction Slope Faces:  Southwest and southeast 

Slope Parameters:  47 feet high with a 2:1 (h:v) slope gradient  

Cross Sections:  55-55’ 

Anticipated Geologic Conditions:  Anticipated to expose deformed and faulted bedrock 

(TQs) with bedding predominantly dipping 62° to 90˚ towards the north.  This slope is 

anticipated to be grossly stable.  However, this slope is located within the zone of tectonic 

deformation and there may be a potential for the slope to be surficially unstable due to 

adverse geologic conditions.   

Mitigation Measures:  Recommended that this slope be evaluated during rough grading 

operations relative to the competency of the bedrock.  If it is determined that this slope is 

subject to surficial instability, then this sloped can be constructed as a stability fill. 
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Proposed Cut-slope CS-57 

Location:  Sheet 5 of 5 – North of Lots 256-263 

Direction Slope Faces:  South to southwest 

Slope Parameters:  48 feet high with a 2:1 (h:v) slope gradient  

Cross Sections:  55-55’ 

Anticipated Geologic Conditions:  Anticipated to expose deformed and faulted TQs bedrock 

with bedding predominantly dipping 62° to 90˚ towards the north.  This slope is anticipated 

to be grossly stable.  However, this slope is located within the zone of tectonic deformation 

and there may be a potential for the slope to be surficially unstable due to adverse geologic 

conditions.   

Mitigation Measures:  Recommended that this slope be evaluated during rough grading 

operations relative to the competency of the bedrock.  If it is determined that this slope is 

subject to surficial instability, then this sloped can be constructed as a stability fill. 

Proposed Cut-slope CS-58 

Location:  Sheet 3 and 5 of 5 – North and southwest of Lot 284 

Direction Slope Faces:  Northwest to southwest 

Slope Parameters:  40 feet high with a 2:1 (h:v) slope gradient  

Cross Sections: 56-56’ 

Anticipated Geologic Conditions:  Anticipated to expose deformed and faulted TQs bedrock 

predominantly dipping 62° to 90˚ towards the north.  The west-facing portion of this slope 

will have a fill over cut bedrock configuration.  This slope is anticipated to be grossly stable.  

However, this slope is also located within the zone of tectonic deformation and there may be 

a potential for the slope to be surficially unstable due to adverse geologic conditions.   

Mitigation Measures:  Recommend that a Stability fill utilizing at least 25 ft wide by 5 ft 

deep keyway to mitigate fill over cut for the west-facing portion of the slope.  Recommended 

that the northwest-facing portion of the slope be evaluated during Rough Grading operations 

relative to the competency of the bedrock.  If it is determined that this slope is subject to 

surficial instability, then this sloped can be constructed as a stability fill. 

Proposed Cut-slope CS-59 

Location:  Sheet 4 of 5 – South of Lots 338-344 

Direction Slope Faces:  South to southwest to west 

Slope Parameters:  100 feet high with a 2:1 (h:v) slope gradient  

Cross Sections:  57-57’, 58-58’ & 60-60’ 

Anticipated Geologic Conditions:  This slope area was originally graded during the Rough 

Grading operations.  The west-facing portion of the proposed slope is anticipated to expose 

compacted fill (Cf).  Grossly stable by inspection.  The eastern portion of the south to 
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southwest-facing slope is anticipated to expose both compacted fill (Cf), non-structural 

compacted fill (CfNS) and bedrock (TQs) with bedding dipping into the proposed cut slope 

face.  Grossly stable by inspection.  However, this portion of the slope will have a fill over 

cut bedrock configuration. 

Mitigation Measures:  No mitigation required for the west-facing portion of the slope.  

Recommended a Stability fill utilizing at least 30 ft wide by 3 ft deep keyway starting at the 

lowest most terrace bench to mitigate the fill over cut for the south to southwest-facing 

portion of the slope. 

Proposed Cut-slope CS-60 

Location:  Sheet 5 of 5 – South of Lots 312-314  

Direction Slope Faces:  North 

Slope Parameters:  30 feet high with a 2:1 (h:v) slope gradient  

Cross Sections:  None 

Anticipated Geologic Conditions:  This slope is anticipated to expose bedrock (TQs) with 

bedding daylighted at a dip of 10° out of the proposed cut slope face.  Comparison of the 

slope parameters and geologic conditions of this slope to a more critical proposed cut slope 

(i.e. Cut Slope CS-6) that satisfies the Los Angeles County minimum factor of safety 

requirement of 1.50 indicates that this slope will also satisfy minimum safety factor 

requirements.  Grossly stable by comparison. 

Mitigation Measures:  No mitigation required. 

 

                                                 
i Per the County of Los Angeles Building Code Section J107 – Fills (2011 edition), when fill is to be placed 

over a cut a key shall be provided which is at least 10 feet in width and 2 feet in depth.  The area beyond the toe 

of fill shall be sloped for sheet overflow or a paved drain shall be constructed thereon. 
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Our report dated August 27, 2004 (see ref. 8) that addressed the previous VTTM contained 

45 cross sections (1-1’ through 45-45’).  Based on the revised VTTM the prior cross section 

have either been eliminated (i.e. obsolete) or revised or required no change.  Cross sections 

that the revised VTTM grading design results in no change, the changes to proposed grades 

are minor or the changes by inspection have no impact on prior analyses are not presented in 

this report.  In addition 15 new cross sections (48-48’ through 62-62’) have been prepared to 

address revised or new cut slopes.  Below is summary of the status of previous and new cross 

sections. 

Cross Sections (not included) 

13 Eliminated cross sections: 

1-1’, 15-15’, 16-16’, 19-19’, 29-29’, 30-30’, 36-36’, 38-38’, 40-40’ 41-41’, 42-42’, 44-44’ 

and 45-45’. 

12 No revisions to cross sections: 

10-10’, 11-11’, 12-12’, 13-13’, 14-14’, 20-20’, 21-21’, 26-26’, 27-27’, 31-31’, 32-32’,  

35-35’, 37-37’ and 39-39’. 

Cross Sections (presented) 

17 Revised cross sections: 

2-2’, 3-3’, 4-4’, 5-5’, 6-6’, 7-7’, 8-8’, 9-9’, 17-17’, 18-18’, 22-22’, 23-23’, 24-24’, 25-25’, 

28-28’, 33-33’, 34-34’ and 43-43’ 

15 New Cross Sections 

48-48’, 49-49’, 50-50’, 51-51’, 52-52’, 53-53’, 54-54’, 55-55’, 56-56’ 57-57’, 58-58’, 59-59’, 

60-60’, 61-61’ and 62-62’ 

Cross Sections that were calculated or re-calculated relative to slope stability  

2-2’, 3-3’, 4-4’, 5-5’, 9-9’, 18-18’ and 28-28’ 
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SLOPE STABILITY ANALYSES 

General 

Analyses were performed to evaluate the stability of revised critical cut slopes and natural 

slopes shown on the Revised Vesting Tentative Tract Map 52584.  The stability analyses 

utilized revised cross sections new cross sections constructed to illustrate the design revisions 

and critical structural geometries and maximum slope heights for each slope that was 

evaluated.  Our stability analyses of critical slopes included evaluation of gross stability 

under static and pseudostatic (i.e. with an imposed pseudostatic simulated load) loading 

conditions.  The results of our stability analyses are summarized in Table B1.  Slope stability 

diagrams graphically illustrating the results of our analyses for each cross section analyzed 

are attached for review.  Critical failure surfaces (factor of safety 1.70 or less) were plotted 

on our Cross Sections in Appendix A. 

Based upon review of new and revised cross sections and on the results of stability analyses 

performed for critical slopes, factors of safety for gross stability of the revised slopes, as 

designed per, comply with County of Los Angeles minimum factors of safety and are not 

anticipated to require remedial measures. 

Geometry and Groundwater 

As shown on the respective cross sections, the analyzed geometries of cut slopes included 

removal of bedrock and terrace deposits and adding compacted fill to achieve the proposed 

grades, or remedial grades as needed on portions of the slopes.  Anticipated removal depths 

were shown on the cross sections in Appendix A only if integral to slope stability 

calculations.  Analyses included cross-bedding and potential adverse bedding with dips 

ranging from neutral to 32 degrees depending on geologic data obtained near each cross 

section. 

Review of groundwater data in the vicinity and exploratory trench and boring log data 

indicates that the proposed cut slopes in bedrock are above historic high groundwater levels 

and no perched groundwater was observed within the bedrock on hillsides or within our 

exploratory borings and trenches in bedrock.  Ground water was modeled using an assumed 

pore-pressure parameter (ru of 0.10) in the slope stability where a potential source for future 

ground water existed directly up gradient (updip) of the slope being analyzed.   

Backdrains are recommended for all Stability Fill slopes. 
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Analysis Approach and Sections Analyzed 

The gross stability of the proposed revised cut and natural slopes was evaluated.  Slope cases 

representing the critical proposed grades and subsurface conditions were selected for stability 

analyses.  Critical conditions for stability included potential adverse bedding, slope height, 

slope gradient, and/or anticipated future groundwater.  Based on our analyses, the respective 

factors of safety for gross slope stability, presented in Table B1, are the lowest values 

obtained. 

Shear Strength Parameters 

In general, the shear strength parameters presented below were utilized in the slope stability 

analyses performed on revised slopes and are the same as the values presented and utilized in 

our August 27, 2004 report.  It should be noted that due to the overall coarse grained nature 

of the bedrock on the site that well developed planar surfaces are relatively rare.  However, 

we searched for potential bedding planes in the critical cross sections analyzed where no data 

from subsurface exploration was available.  Specified planes of weakness were modeled 

where encountered in subsurface explorations. 

Summary of Design Shear Strength Values 

MATERIALS 
UNIT WT 

(PCF) 

STATIC PSEUDOSTATIC 

PHI 

(DEG.) 
COHESION 

(PSF) 
PHI 

(DEG.) 
COHESION 

(PSF) 

Bedrock (TQs), bedding plane (silty 
claystone, clay beds and silty claystone 
BA-11) 

129 22 347 27 1168 

Bedrock (TQs), cross bedding 119 40.5 410 42 880 

Terrace Deposits (Qt) 120 41 200 42 290 

Compacted Fill (Cf) 125 29 300 32 316 

Non-Structural Compacted Fill (CfNS) 125 25 200 25 200 

Alluvium (Qal) 119 34 169 38 338 

 

Non-structural compacted fill (CfNS) placed during rough grading operations is illustrated on 

a portion of Cross Section 28-28’.  Shear strength parameters presented above for CfNS were 

assumed due to the limited amount of this material shown on critical cross sections and the 

negligible impact it has on the stability analyses. 
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Methods of Analysis  

The computer program GSTABL7, originally written by Purdue University and updated by 

Garry H. Gregory, Gregory Geotechnical Software was used for the analyses.  This program 

computes the minimum factor of safety from trial failure surfaces using limit equilibrium 

methods of analysis.  In many cases, exit of slip planes at the ground surface is not known.  

For this report, GSTABL7 method was used to determine breakage of slip planes through 

upper layers and their exit at the ground surface where the failure surface is unknown.  Static 

and pseudostatic minimum safety factors corresponding to the complete planar and circular 

slip surfaces were evaluated using Janbu’s method of analyses.  

The pseudostatic procedure introduces a static horizontal force equal to a “seismic” 

(pseudostatic) coefficient times the weight of individual slices in addition to other forces 

acting on the slice.  The seismic coefficient is an empirical number which in no way models 

actual seismic forces.  However, the pseudostatic method provides some indication of 

stability or instability.  We selected a seismic coefficient of 0.15 for our analyses in 

accordance with Los Angeles County Guidelines. 

Conclusion 

The analyzed revised cut slopes and natural slopes comply with Los Angeles County 

minimum requirements for gross stability under static and pseudostatic loading conditions 

provided our recommendations are followed and incorporated into project construction.  The 

results of the stability analyses are summarized in Table B1. 

 

The following attachments complete this Appendix. 

 

Slope Stability Analyses Results Table B1 

Slope Stability Diagrams and Data Sheets for Run No. 1 through 17 
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CROSS 
SECTION 

FILE 
NAME 

SLOPE 
DESIGNATION 

ANALYZED 
PLANE METHOD 

FACTOR OF SAFETY 
COMMENTS 

RUN 
NO. Static Pseudostatic1 

(Coeff = 0.15) 

2-2’ T2S1B 
T2PS1B 

Natural slope 
Lower 

specified 
bedding plane 

Janbu 1.69 1.20 

Critical surface. Bedding plane 
analyses of lower specified clay 
bed.  Along-bedding values of c=347 
psf and phi=22° were used. 

1 
2 

2-2’ T2S1A Natural slope 
Upper 

specified 
bedding plane 

Janbu 2.48 - 

Bedding plane analyses of upper 
specified silty claystone bed using 
along-bedding values of c=347 psf 
and phi=22°.  Pseudostatic is not 
critical and therefore not analyzed.     

3 

3-3’ T3S1B 
T3PS1B 

Natural slope 
Bedding plane 
search, upper 

area 
Janbu 1.68 1.18 

Critical surface. Search in upper 
portion of slope.  Along-bedding 
values of c=347 psf and phi=22° 
were used. 

4 
5 

3-3’ 
T3S1A 

T3PS1A Natural slope 
Bedding plane 

search Janbu 1.69 1.17 
Search along entire length of slope.  
Along-bedding values of c=347 psf 
and phi=22° were used. 

6 
7 

4-4’ T4S1A 
T4PS1A 

Cut Slope 
CS-6 

Bedding plane 
search 

Janbu 1.54 1.10 
Critical surface.  Along-bedding 
values of c=347 psf and phi=22° 
were used.    

8 
9 

5-5’ T5S1A 
T5PS1A 

Natural 
Slope 

Bedding plane 
search 

Janbu 1.54 1.14 

Critical surface.  Along-bedding 
values of c=347 psf and phi=22° 
were used.   Bedding variance 
ranges from 30° to 33° based on 24 
attitudes exposed in adjacent cut-
slopes and stability fill keyways 
during grading operations. 

10 
11 

                                                 
1 Peak shear strength values were not utilized. 
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CROSS 
SECTION 

FILE 
NAME 

SLOPE 
DESIGNATION 

ANALYZED 
PLANE METHOD 

FACTOR OF SAFETY 
COMMENTS 

RUN 
NO. Static Pseudostatic1 

(Coeff = 0.15) 

9-9’ T9S1B Cut Slope 
CS-25 

Bedding plane 
search 

Janbu 2.23 - 

Critical surface. Bedding plane 
search limited by boring data.  
Along-bedding values of c=347 psf 
and phi=22° were used.   
Pseudostatic is not critical and 
therefore not analyzed.      

12 

9-9’ T9S1A 
Cut Slope 

CS-25 
Specified 

bedding plane Janbu 2.72 - 
Analysis along specified clay plane 
using along-bedding values of c=347 
psf and phi=22°.   

13 

18-18’ 
T18S1B 

T18PS1B 
Cut Slope 

CS-55 
Bedding plane 

search Janbu 1.91 1.41 
Critical surface.  Search limited to 
Cut Slope CS-55. 

14 
15 

18-18’ T18S2A 
Cut Slopes 
CS-54 and 

CS-55 

Bedding plane 
search 

Janbu 2.40 - 
Search expanded to include Cut 
Slopes CS-54 and CS-55. 

16 

28-28’ T28S1A 
Natural 
Slope Circular Janbu 2.00 - 

Critical surface. Circular search of 
natural slope including potential 
failure planes beneath proposed 
water tank.  Pseudostatic is not 
critical and therefore not analyzed.     

17 
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Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0

Run No. 1



N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t2s1b.out   Page 1 

***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/6/2013 
    Time of Run: 10:18AM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t2s1b. 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t2s1b.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t2s1b.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 2-2'; static; planar; 

search along lower clay plane 
    BOUNDARY COORDINATES 

18 Top   Boundaries 
24 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 0.00     169.00 60.00     168.00 3 
2 60.00     168.00 75.00     167.00 3 
3 75.00     167.00 90.00     167.00 3 
4 90.00     167.00     100.00     171.00 3 
5 100.00     171.00     112.00     180.00 3 
6 112.00     180.00     150.00     190.00 3 
7 150.00     190.00     160.00     191.00 3 
8 160.00     191.00     210.00     197.00 3 
9 210.00     197.00     247.00     200.00 3 

10 247.00     200.00     268.00     210.00 1 
11 268.00     210.00     356.00     246.00 1 
12 356.00     246.00     390.00     262.00 1 
13 390.00     262.00     463.00     293.00 1 
14 463.00     293.00     530.00     317.00 1 
15 530.00     317.00     560.00     328.00 1 
16 560.00     328.00     605.00     336.00 1 
17 605.00     336.00     625.00     333.00 1 
18 625.00     333.00     645.00     330.00 2 
19 0.00     160.00 70.00     156.00 1 
20 70.00     156.00 90.00     156.00 1 
21 90.00     156.00     110.00     159.00 1 
22 110.00     159.00     230.00     194.00 1 
23 230.00     194.00     247.00     200.00 1 
24 0.00 42.00     625.00     333.00 2 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     3 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.00 0.0 0 
2   129.0    129.0    1650.0     17.0    0.00 0.0 0 
3   120.0    120.0     200.0     41.0    0.00 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
1 soil type(s) 

    Soil Type  2 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 
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Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 23.0 410.00 40.50 
2 27.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
     500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  20.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 200.00     134.00     344.00     201.00 2.00 
     2 402.00     228.00     625.00     332.00 2.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =   500 
Statistical Data On All Valid FS Values: 

FS Max =   3.278   FS Min =   1.694   FS Ave =   2.207 
Standard Deviation =    0.312   Coefficient of Variation =   14.12 % 

Failure Surface Specified By  8 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 250.58 201.71 
2 255.26 199.36 
3 274.85 195.34 
4 294.36 190.91 
5 313.90 186.65 
6 575.23 307.92 
7 587.50 323.71 
8 598.13 334.78 

Factor of Safety 
***    1.694   *** 
Individual data on the    15  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 4.7    1274.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
   2     12.7   13517.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
   3 6.9   12526.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
   4     19.5   54931.5     0.0     0.0 0. 0.     0.0     0.0 0.0 
   5     17.3   72880.4     0.0     0.0 0. 0.     0.0     0.0 0.0 
   6 2.2   10851.7     0.0     0.0 0. 0.     0.0     0.0 0.0 
   7     42.1  205917.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
   8     34.0  162078.7     0.0     0.0 0. 0.     0.0     0.0 0.0 
   9     73.0  336529.7     0.0     0.0 0. 0.     0.0     0.0 0.0 
  10     67.0  269210.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
  11     30.0  102692.5     0.0     0.0 0. 0.     0.0     0.0 0.0 
  12     15.2   45527.5     0.0     0.0 0. 0.     0.0     0.0 0.0 
  13 2.3    5969.2     0.0     0.0 0. 0.     0.0     0.0 0.0 
  14 9.9   17402.0     0.0     0.0 0. 0.     0.0     0.0 0.0 
  15     10.6    5805.5     0.0     0.0 0. 0.     0.0     0.0 0.0 



0 100 200 300 400 500 600 700
0

100

200

300

400

500

T.T. 52584, 2-2'; pseudo; planar; search along lower clay plane
n:\projects\1600-1699\1617is\slopes\revised tentative\t2ps1b.pl2   Run By: KPC   6/6/2013   10:19AM

3 3 3 3 3
3 3 3 3 1

1

1

1

1

1
1 1 2

1 1 1

1

1
2

bc defghij
a

# FS
a 1.20
b 1.24
c 1.24
d 1.25
e 1.25
f 1.25
g 1.25
h 1.26
i 1.26
j 1.26

Soil
Desc.

TQs
Clay Bed

Qt

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
119.0
129.0
120.0

Saturated
Unit Wt.

(pcf)
119.0
129.0
120.0

Cohesion
Intercept

(psf)
410.0
Aniso
200.0

Friction
Angle
(deg)
40.5

Aniso
41.0

Piez.
Surface

No.
0
0
0

Load Value
Peak(A) 0.300(g)
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GSTABL7 v.2  FSmin=1.20
Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0

Run No. 2
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/6/2013 
    Time of Run: 10:19AM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t2ps1b. 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t2ps1b.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t2ps1b.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 2-2'; pseudo; planar; 

search along lower clay plane 
    BOUNDARY COORDINATES 

18 Top   Boundaries 
24 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 0.00     169.00 60.00     168.00 3 
2 60.00     168.00 75.00     167.00 3 
3 75.00     167.00 90.00     167.00 3 
4 90.00     167.00     100.00     171.00 3 
5 100.00     171.00     112.00     180.00 3 
6 112.00     180.00     150.00     190.00 3 
7 150.00     190.00     160.00     191.00 3 
8 160.00     191.00     210.00     197.00 3 
9 210.00     197.00     247.00     200.00 3 

10 247.00     200.00     268.00     210.00 1 
11 268.00     210.00     356.00     246.00 1 
12 356.00     246.00     390.00     262.00 1 
13 390.00     262.00     463.00     293.00 1 
14 463.00     293.00     530.00     317.00 1 
15 530.00     317.00     560.00     328.00 1 
16 560.00     328.00     605.00     336.00 1 
17 605.00     336.00     625.00     333.00 1 
18 625.00     333.00     645.00     330.00 2 
19 0.00     160.00 70.00     156.00 1 
20 70.00     156.00 90.00     156.00 1 
21 90.00     156.00     110.00     159.00 1 
22 110.00     159.00     230.00     194.00 1 
23 230.00     194.00     247.00     200.00 1 
24 0.00 42.00     625.00     333.00 2 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     3 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.00 0.0 0 
2   129.0    129.0    1650.0     17.0    0.00 0.0 0 
3   120.0    120.0     200.0     41.0    0.00 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
1 soil type(s) 

    Soil Type  2 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range       Direction Limit    Intercept Angle 
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No. (deg) (psf) (deg) 
1 23.0 410.00 40.50 
2 27.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Specified Peak Ground Acceleration Coefficient (A) =   0.300(g) 
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g) 
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g) 
    Specified Seismic Pore-Pressure Factor =   0.000 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
     500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  20.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 200.00     134.00     344.00     201.00 2.00 
     2 402.00     228.00     625.00     332.00 2.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =   500 
Statistical Data On All Valid FS Values: 

FS Max =   2.352   FS Min =   1.199   FS Ave =   1.614 
Standard Deviation =    0.202   Coefficient of Variation =   12.53 % 

Failure Surface Specified By  8 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 250.58 201.71 
2 255.26 199.36 
3 274.85 195.34 
4 294.36 190.91 
5 313.90 186.65 
6 575.23 307.92 
7 587.50 323.71 
8 598.13 334.78 

Factor of Safety 
***    1.199   *** 
Individual data on the    15  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 4.7    1274.9     0.0     0.0 0. 0.   191.2     0.0 0.0 
   2     12.7   13517.9     0.0     0.0 0. 0.  2027.7     0.0 0.0 
   3 6.9   12526.9     0.0     0.0 0. 0.  1879.0     0.0 0.0 
   4     19.5   54931.5     0.0     0.0 0. 0.  8239.7     0.0 0.0 
   5     17.3   72880.4     0.0     0.0 0. 0. 10932.1     0.0 0.0 
   6 2.2   10851.7     0.0     0.0 0. 0.  1627.8     0.0 0.0 
   7     42.1  205917.8     0.0     0.0 0. 0. 30887.7     0.0 0.0 
   8     34.0  162078.7     0.0     0.0 0. 0. 24311.8     0.0 0.0 
   9     73.0  336529.7     0.0     0.0 0. 0. 50479.5     0.0 0.0 
  10     67.0  269210.9     0.0     0.0 0. 0. 40381.6     0.0 0.0 
  11     30.0  102692.5     0.0     0.0 0. 0. 15403.9     0.0 0.0 
  12     15.2   45527.5     0.0     0.0 0. 0.  6829.1     0.0 0.0 
  13 2.3    5969.2     0.0     0.0 0. 0.   895.4     0.0 0.0 
  14 9.9   17402.0     0.0     0.0 0. 0.  2610.3     0.0 0.0 
  15     10.6    5805.5     0.0     0.0 0. 0.   870.8     0.0 0.0 
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GSTABL7 v.2  FSmin=2.48
Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0

Run No. 3
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/3/2013 
    Time of Run: 11:58AM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t2s1a. 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t2s1a.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t2s1a.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 2-2'; static; planar; 

upper silty claystone bed 
    BOUNDARY COORDINATES 

17 Top   Boundaries 
23 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 0.00     169.00 60.00     168.00 3 
2 60.00     168.00 75.00     167.00 3 
3 75.00     167.00 90.00     167.00 3 
4 90.00     167.00     100.00     171.00 3 
5 100.00     171.00     112.00     180.00 3 
6 112.00     180.00     150.00     190.00 3 
7 150.00     190.00     160.00     191.00 3 
8 160.00     191.00     210.00     197.00 3 
9 210.00     197.00     247.00     200.00 3 

10 247.00     200.00     268.00     210.00 1 
11 268.00     210.00     356.00     246.00 1 
12 356.00     246.00     390.00     262.00 1 
13 390.00     262.00     463.00     293.00 1 
14 463.00     293.00     530.00     317.00 2 
15 530.00     317.00     560.00     328.00 2 
16 560.00     328.00     605.00     336.00 2 
17 605.00     336.00     645.00     330.00 2 
18 0.00     160.00 70.00     156.00 1 
19 70.00     156.00 90.00     156.00 1 
20 90.00     156.00     110.00     159.00 1 
21 110.00     159.00     230.00     194.00 1 
22 230.00     194.00     247.00     200.00 1 
23 0.00 76.00     463.00     293.00 2 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     3 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.00 0.0 0 
2   129.0    129.0     347.0     22.0    0.00 0.0 0 
3   120.0    120.0     200.0     41.0    0.00 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
1 soil type(s) 

    Soil Type  2 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range       Direction Limit    Intercept Angle 
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No. (deg) (psf) (deg) 
1 23.0 410.00 40.50 
2 27.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
     500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  20.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 150.00     145.00     301.00     216.00 2.00 
     2 331.00     230.00     463.00     292.00 2.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =   500 
Statistical Data On All Valid FS Values: 

FS Max =   5.849   FS Min =   2.482   FS Ave =   3.921 
Standard Deviation =    0.938   Coefficient of Variation =   23.91 % 

Failure Surface Specified By  4 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 243.65 199.73 
2 254.72 193.25 
3 349.78 237.97 
4 357.70 246.80 

Factor of Safety 
***    2.482   *** 
Individual data on the     9  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 1.0 37.7     0.0     0.0 0. 0.     0.0     0.0 0.0 
   2 2.4     408.4     0.0     0.0 0. 0.     0.0     0.0 0.0 
   3 5.7    3565.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
   4 2.0    2273.3     0.0     0.0 0. 0.     0.0     0.0 0.0 
   5     13.3   16809.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
   6     81.8   79459.2     0.0     0.0 0. 0.     0.0     0.0 0.0 
   7 3.0    1627.2     0.0     0.0 0. 0.     0.0     0.0 0.0 
   8 3.2     838.2     0.0     0.0 0. 0.     0.0     0.0 0.0 
   9 1.7     110.6     0.0     0.0 0. 0.     0.0     0.0 0.0 
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                                    ***  GSTABL7  *** 
                         ** GSTABL7 by Garry H. Gregory, P.E. ** 
       ** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
                   (All Rights Reserved-Unauthorized Use Prohibited) 
    ********************************************************************************* 
                        SLOPE STABILITY ANALYSIS SYSTEM 
           Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
           (Includes Spencer & Morgenstern-Price Type Analysis) 
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
           Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 
    ********************************************************************************* 
    Analysis Run Date:        6/5/2013 
    Time of Run:              04:53PM 
    Run By:                   KPC 
    Input Data Filename:      N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t3s1b.in 
    Output Filename:          N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t3s1b.OUT 
    Unit System:              English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t3s1b.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 3-3'; planar; static; 
                          search thru upper portion of slope 
    BOUNDARY COORDINATES 
       21 Top   Boundaries 
       27 Total Boundaries 
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
        1          0.00     180.00      20.00     180.00        2 
        2         20.00     180.00      30.00     175.00        2 
        3         30.00     175.00      60.00     180.00        2 
        4         60.00     180.00      83.00     190.00        2 
        5         83.00     190.00     117.00     190.00        2 
        6        117.00     190.00     142.00     200.00        2 
        7        142.00     200.00     160.00     202.00        2 
        8        160.00     202.00     190.00     210.00        2 
        9        190.00     210.00     220.00     219.00        1 
       10        220.00     219.00     245.00     232.00        1 
       11        245.00     232.00     285.00     242.00        1 
       12        285.00     242.00     300.00     248.00        1 
       13        300.00     248.00     340.00     261.00        1 
       14        340.00     261.00     380.00     276.00        1 
       15        380.00     276.00     480.00     336.00        1 
       16        480.00     336.00     495.00     342.00        1 
       17        495.00     342.00     520.00     340.00        1 
       18        520.00     340.00     537.00     335.00        1 
       19        537.00     335.00     640.00     281.00        1 
       20        640.00     281.00     665.00     265.00        1 
       21        665.00     265.00     700.00     240.00        1 
       22        168.00     196.00     182.00     198.00        1 
       23        182.00     198.00     190.00     205.00        1 
       24        190.00     205.00     190.10     210.00        1 
       25          0.00     158.00      90.00     164.00        1 
       26         90.00     164.00     145.00     182.00        1 
       27        145.00     182.00     168.00     196.00        1 
    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     2 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
      1   119.0    119.0     410.0     40.5    0.00       0.0      0 
      2   120.0    120.0     200.0     41.0    0.00       0.0      0 
   ANISOTROPIC STRENGTH PARAMETERS 
        1 soil type(s) 
    Soil Type  1 Is Anisotropic 
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    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 16.0 410.00 40.50 
2 19.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    2500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  20.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 300.00     229.00     400.00     264.00 30.00 
     2 435.00     276.00     535.00     311.00 30.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  2500 
Statistical Data On All Valid FS Values: 

FS Max =   4.482   FS Min =   1.680   FS Ave =   2.671 
Standard Deviation =    0.524   Coefficient of Variation =   19.63 % 

Failure Surface Specified By  6 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 314.19 252.61 
2 328.73 245.81 
3 483.60 294.30 
4 494.95 310.77 
5 508.10 325.84 
6 515.44 340.36 

Factor of Safety 
***    1.680   *** 
Individual data on the     9  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     14.5    9974.0     0.0     0.0 0. 0.     0.0     0.0 0.0 
   2     11.3   15555.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
   3     40.0   61416.4     0.0     0.0 0. 0.     0.0     0.0 0.0 
   4    100.0  338973.5     0.0     0.0 0. 0.     0.0     0.0 0.0 
   5 3.6   18427.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
   6     11.3   50178.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
   7 0.1     203.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
   8     13.1   36068.2     0.0     0.0 0. 0.     0.0     0.0 0.0 
   9 7.3    6604.2     0.0     0.0 0. 0.     0.0     0.0 0.0 
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/3/2013 
    Time of Run: 11:58AM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t3ps1b.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t3ps1b.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t3ps1b.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 3-3'; planar; pseudo; 

search thru upper portion of slope 
    BOUNDARY COORDINATES 

21 Top   Boundaries 
27 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 0.00     180.00 20.00     180.00 2 
2 20.00     180.00 30.00     175.00 2 
3 30.00     175.00 60.00     180.00 2 
4 60.00     180.00 83.00     190.00 2 
5 83.00     190.00     117.00     190.00 2 
6 117.00     190.00     142.00     200.00 2 
7 142.00     200.00     160.00     202.00 2 
8 160.00     202.00     190.00     210.00 2 
9 190.00     210.00     220.00     219.00 1 

10 220.00     219.00     245.00     232.00 1 
11 245.00     232.00     285.00     242.00 1 
12 285.00     242.00     300.00     248.00 1 
13 300.00     248.00     340.00     261.00 1 
14 340.00     261.00     380.00     276.00 1 
15 380.00     276.00     480.00     336.00 1 
16 480.00     336.00     495.00     342.00 1 
17 495.00     342.00     520.00     340.00 1 
18 520.00     340.00     537.00     335.00 1 
19 537.00     335.00     640.00     281.00 1 
20 640.00     281.00     665.00     265.00 1 
21 665.00     265.00     700.00     240.00 1 
22 168.00     196.00     182.00     198.00 1 
23 182.00     198.00     190.00     205.00 1 
24 190.00     205.00     190.10     210.00 1 
25 0.00     158.00 90.00     164.00 1 
26 90.00     164.00     145.00     182.00 1 
27 145.00     182.00     168.00     196.00 1 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     2 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.00 0.0 0 
2   120.0    120.0     200.0     41.0    0.00 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
1 soil type(s) 

    Soil Type  1 Is Anisotropic 
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    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 16.0 410.00 40.50 
2 19.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Specified Peak Ground Acceleration Coefficient (A) =   0.300(g) 
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g) 
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g) 
    Specified Seismic Pore-Pressure Factor =   0.000 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    2500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  20.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 300.00     229.00     400.00     264.00 30.00 
     2 435.00     276.00     535.00     311.00 30.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  2500 
Statistical Data On All Valid FS Values: 

FS Max =   3.091   FS Min =   1.180   FS Ave =   1.913 
Standard Deviation =    0.356   Coefficient of Variation =   18.58 % 

Failure Surface Specified By  5 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 370.55 272.45 
2 371.38 271.88 
3 391.20 269.22 
4 534.16 317.70 
5 543.29 331.70 

Factor of Safety 
***    1.180   *** 
Individual data on the     9  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 0.8 44.2     0.0     0.0 0. 0.     6.6     0.0 0.0 
   2 8.6    3161.5     0.0     0.0 0. 0.   474.2     0.0 0.0 
   3     11.2   12521.7     0.0     0.0 0. 0.  1878.3     0.0 0.0 
   4     88.8  265080.8     0.0     0.0 0. 0. 39762.1     0.0 0.0 
   5     15.0   66268.2     0.0     0.0 0. 0.  9940.2     0.0 0.0 
   6     25.0   96218.7     0.0     0.0 0. 0. 14432.8     0.0 0.0 
   7     14.2   38123.6     0.0     0.0 0. 0.  5718.5     0.0 0.0 
   8 2.8    5245.6     0.0     0.0 0. 0.   786.8     0.0 0.0 
   9 6.3    4849.0     0.0     0.0 0. 0.   727.3     0.0 0.0 
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/3/2013 
    Time of Run: 11:57AM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t3s1a.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t3s1a.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t3s1a.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 3-3'; planar; static; 

search thru entire slope 
    BOUNDARY COORDINATES 

21 Top   Boundaries 
27 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 0.00     180.00 20.00     180.00 2 
2 20.00     180.00 30.00     175.00 2 
3 30.00     175.00 60.00     180.00 2 
4 60.00     180.00 83.00     190.00 2 
5 83.00     190.00     117.00     190.00 2 
6 117.00     190.00     142.00     200.00 2 
7 142.00     200.00     160.00     202.00 2 
8 160.00     202.00     190.00     210.00 2 
9 190.00     210.00     220.00     219.00 1 

10 220.00     219.00     245.00     232.00 1 
11 245.00     232.00     285.00     242.00 1 
12 285.00     242.00     300.00     248.00 1 
13 300.00     248.00     340.00     261.00 1 
14 340.00     261.00     380.00     276.00 1 
15 380.00     276.00     480.00     336.00 1 
16 480.00     336.00     495.00     342.00 1 
17 495.00     342.00     520.00     340.00 1 
18 520.00     340.00     537.00     335.00 1 
19 537.00     335.00     640.00     281.00 1 
20 640.00     281.00     665.00     265.00 1 
21 665.00     265.00     700.00     240.00 1 
22 168.00     196.00     182.00     198.00 1 
23 182.00     198.00     190.00     205.00 1 
24 190.00     205.00     190.10     210.00 1 
25 0.00     158.00 90.00     164.00 1 
26 90.00     164.00     145.00     182.00 1 
27 145.00     182.00     168.00     196.00 1 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     2 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.00 0.0 0 
2   120.0    120.0     200.0     41.0    0.00 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
1 soil type(s) 

    Soil Type  1 Is Anisotropic 
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    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 16.0 410.00 40.50 
2 19.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    2500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  35.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 140.00     170.00     326.00     235.00 25.00 
     2 380.00     254.00     530.00     306.00 35.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  2500 
Statistical Data On All Valid FS Values: 

FS Max =   5.603   FS Min =   1.693   FS Ave =   2.851 
Standard Deviation =    0.703   Coefficient of Variation =   24.65 % 

Failure Surface Specified By  6 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 195.50 211.65 
2 210.19 203.07 
3 460.85 281.66 
4 483.30 308.51 
5 501.02 338.69 
6 502.50 341.40 

Factor of Safety 
***    1.693   *** 
Individual data on the    13  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     14.7   11357.0     0.0     0.0 0. 0.     0.0     0.0 0.0 
   2 9.8   15083.6     0.0     0.0 0. 0.     0.0     0.0 0.0 
   3     25.0   45930.2     0.0     0.0 0. 0.     0.0     0.0 0.0 
   4     40.0   79723.5     0.0     0.0 0. 0.     0.0     0.0 0.0 
   5     15.0   28785.4     0.0     0.0 0. 0.     0.0     0.0 0.0 
   6     40.0   80938.4     0.0     0.0 0. 0.     0.0     0.0 0.0 
   7     40.0   87880.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
   8     80.9  300868.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
   9     19.1   84648.3     0.0     0.0 0. 0.     0.0     0.0 0.0 
  10 3.3   11835.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
  11     11.7   29496.7     0.0     0.0 0. 0.     0.0     0.0 0.0 
  12 6.0    5872.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
  13 1.5     249.4     0.0     0.0 0. 0.     0.0     0.0 0.0 
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/3/2013 
    Time of Run: 11:57AM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t3ps1a.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t3ps1a.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t3ps1a.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 3-3'; planar; pseudo; 

search thru entire slope 
    BOUNDARY COORDINATES 

21 Top   Boundaries 
27 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 0.00     180.00 20.00     180.00 2 
2 20.00     180.00 30.00     175.00 2 
3 30.00     175.00 60.00     180.00 2 
4 60.00     180.00 83.00     190.00 2 
5 83.00     190.00     117.00     190.00 2 
6 117.00     190.00     142.00     200.00 2 
7 142.00     200.00     160.00     202.00 2 
8 160.00     202.00     190.00     210.00 2 
9 190.00     210.00     220.00     219.00 1 

10 220.00     219.00     245.00     232.00 1 
11 245.00     232.00     285.00     242.00 1 
12 285.00     242.00     300.00     248.00 1 
13 300.00     248.00     340.00     261.00 1 
14 340.00     261.00     380.00     276.00 1 
15 380.00     276.00     480.00     336.00 1 
16 480.00     336.00     495.00     342.00 1 
17 495.00     342.00     520.00     340.00 1 
18 520.00     340.00     537.00     335.00 1 
19 537.00     335.00     640.00     281.00 1 
20 640.00     281.00     665.00     265.00 1 
21 665.00     265.00     700.00     240.00 1 
22 168.00     196.00     182.00     198.00 1 
23 182.00     198.00     190.00     205.00 1 
24 190.00     205.00     190.10     210.00 1 
25 0.00     158.00 90.00     164.00 1 
26 90.00     164.00     145.00     182.00 1 
27 145.00     182.00     168.00     196.00 1 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     2 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.00 0.0 0 
2   120.0    120.0     200.0     41.0    0.00 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
1 soil type(s) 

    Soil Type  1 Is Anisotropic 



N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t3ps1a.out   Page 2 

    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 16.0 410.00 40.50 
2 19.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Specified Peak Ground Acceleration Coefficient (A) =   0.300(g) 
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g) 
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g) 
    Specified Seismic Pore-Pressure Factor =   0.000 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    2500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  35.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 140.00     170.00     326.00     235.00 25.00 
     2 380.00     254.00     530.00     306.00 35.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  2500 
Statistical Data On All Valid FS Values: 

FS Max =   3.296   FS Min =   1.170   FS Ave =   1.991 
Standard Deviation =    0.455   Coefficient of Variation =   22.84 % 

Failure Surface Specified By  5 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 202.01 213.60 
2 225.54 204.39 
3 513.66 298.82 
4 536.07 325.70 
5 541.89 332.43 

Factor of Safety 
***    1.170   *** 
Individual data on the    14  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     18.0   13318.9     0.0     0.0 0. 0.  1997.8     0.0 0.0 
   2 5.5    9868.9     0.0     0.0 0. 0.  1480.3     0.0 0.0 
   3     19.5   44833.6     0.0     0.0 0. 0.  6725.0     0.0 0.0 
   4     40.0   93663.5     0.0     0.0 0. 0. 14049.5     0.0 0.0 
   5     15.0   33315.5     0.0     0.0 0. 0.  4997.3     0.0 0.0 
   6     40.0   91158.9     0.0     0.0 0. 0. 13673.8     0.0 0.0 
   7     40.0   95395.5     0.0     0.0 0. 0. 14309.3     0.0 0.0 
   8    100.0  411723.7     0.0     0.0 0. 0. 61758.6     0.0 0.0 
   9     15.0   87024.2     0.0     0.0 0. 0. 13053.6     0.0 0.0 
  10     18.7  101003.1     0.0     0.0 0. 0. 15150.5     0.0 0.0 
  11 6.3   28400.9     0.0     0.0 0. 0.  4260.1     0.0 0.0 
  12     16.1   41267.6     0.0     0.0 0. 0.  6190.1     0.0 0.0 
  13 0.9     980.5     0.0     0.0 0. 0.   147.1     0.0 0.0 
  14 4.9    2396.8     0.0     0.0 0. 0.   359.5     0.0 0.0 
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/5/2013 
    Time of Run: 04:53PM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t4s1a.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t4s1a.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t4s1a.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 4-4'; CS-6; static; planar; 

grade at toe lowered by 10' 
    BOUNDARY COORDINATES 

9 Top   Boundaries 
9 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 0.00     187.00 20.00     185.00 1 
2 20.00     185.00     187.00     187.00 1 
3 187.00     187.00     400.00     281.00 1 
4 400.00     281.00     520.00     332.00 1 
5 520.00     332.00     568.00     341.00 1 
6 568.00     341.00     719.00     289.00 1 
7 719.00     289.00     770.00     264.00 1 
8 770.00     264.00     800.00     238.00 1 
9 800.00     238.00     815.00     230.00 1 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     1 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.00 0.0 0 
   ANISOTROPIC STRENGTH PARAMETERS 

1 soil type(s) 
    Soil Type  1 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 23.0 410.00 40.50 
2 25.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    1500 Trial Surfaces Have Been Generated. 



N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t4s1a.out   Page 2 

    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  30.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 180.00     145.00     310.00     203.00 35.00 
     2 396.00     241.00     560.00     314.00 35.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  1500 
Statistical Data On All Valid FS Values: 

FS Max =   4.066   FS Min =   1.535   FS Ave =   2.693 
Standard Deviation =    0.544   Coefficient of Variation =   20.22 % 

Failure Surface Specified By  6 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 193.63 189.92 
2 201.02 186.72 
3 229.92 178.67 
4 521.03 304.68 
5 537.86 329.52 
6 543.85 336.47 

Factor of Safety 
***    1.535   *** 
Individual data on the     7  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 7.4    2844.4     0.0     0.0 0. 0.     0.0     0.0 0.0 
   2     28.9   58019.5     0.0     0.0 0. 0.     0.0     0.0 0.0 
   3    170.1  566515.4     0.0     0.0 0. 0.     0.0     0.0 0.0 
   4    120.0  403193.0     0.0     0.0 0. 0.     0.0     0.0 0.0 
   5 1.0    3393.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
   6     16.8   33369.6     0.0     0.0 0. 0.     0.0     0.0 0.0 
   7 6.0    2076.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/3/2013 
    Time of Run: 11:36AM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t4ps1a.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t4ps1a.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t4ps1a.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 4-4'; CS-6; pseudo; planar; 

grade at toe lowered by 10' 
    BOUNDARY COORDINATES 

9 Top   Boundaries 
9 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 0.00     187.00 20.00     185.00 1 
2 20.00     185.00     187.00     187.00 1 
3 187.00     187.00     400.00     281.00 1 
4 400.00     281.00     520.00     332.00 1 
5 520.00     332.00     568.00     341.00 1 
6 568.00     341.00     719.00     289.00 1 
7 719.00     289.00     770.00     264.00 1 
8 770.00     264.00     800.00     238.00 1 
9 800.00     238.00     815.00     230.00 1 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     1 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.00 0.0 0 
   ANISOTROPIC STRENGTH PARAMETERS 

1 soil type(s) 
    Soil Type  1 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 23.0 410.00 40.50 
2 25.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Specified Peak Ground Acceleration Coefficient (A) =   0.300(g) 
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g) 
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g) 
    Specified Seismic Pore-Pressure Factor =   0.000 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
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    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    1500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  30.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 180.00     145.00     310.00     203.00 35.00 
     2 396.00     241.00     560.00     314.00 35.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  1500 
Statistical Data On All Valid FS Values: 

FS Max =   2.811   FS Min =   1.096   FS Ave =   1.924 
Standard Deviation =    0.360   Coefficient of Variation =   18.72 % 

Failure Surface Specified By  6 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 193.63 189.92 
2 201.02 186.72 
3 229.92 178.67 
4 521.03 304.68 
5 537.86 329.52 
6 543.85 336.47 

Factor of Safety 
***    1.096   *** 
Individual data on the     7  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 7.4    2844.4     0.0     0.0 0. 0.   426.7     0.0 0.0 
   2     28.9   58019.5     0.0     0.0 0. 0.  8702.9     0.0 0.0 
   3    170.1  566515.4     0.0     0.0 0. 0. 84977.3     0.0 0.0 
   4    120.0  403193.0     0.0     0.0 0. 0. 60478.9     0.0 0.0 
   5 1.0    3393.8     0.0     0.0 0. 0.   509.1     0.0 0.0 
   6     16.8   33369.6     0.0     0.0 0. 0.  5005.4     0.0 0.0 
   7 6.0    2076.8     0.0     0.0 0. 0.   311.5     0.0 0.0 
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/5/2013 
    Time of Run: 04:54PM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t5s1a.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t5s1a.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t5s1a.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 5-5'; static; planar; 

150' high natural slope 
    BOUNDARY COORDINATES 

14 Top   Boundaries 
18 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 100.00     186.00     170.00     186.00 1 
2 170.00     186.00     180.00     182.00 2 
3 180.00     182.00     210.00     185.00 2 
4 210.00     185.00     250.00     209.00 2 
5 250.00     209.00     300.00     233.00 2 
6 300.00     233.00     360.00     262.00 2 
7 360.00     262.00     390.00     268.00 2 
8 390.00     268.00     410.00     282.00 2 
9 410.00     282.00     500.00     330.00 2 

10 500.00     330.00     530.00     341.00 2 
11 530.00     341.00     605.00     345.00 2 
12 605.00     345.00     630.00     343.00 2 
13 630.00     343.00     735.00     300.00 2 
14 735.00     300.00     800.00     280.00 2 
15 100.00     170.00     112.00     170.00 2 
16 112.00     170.00     122.00     163.00 2 
17 122.00     163.00     140.00     163.00 2 
18 140.00     163.00     170.00     186.00 2 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     2 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   125.0    125.0     300.0     29.0    0.00 0.0 0 
2   119.0    119.0     410.0     40.5    0.00 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
1 soil type(s) 

    Soil Type  2 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 30.0 410.00 40.50 
2 33.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 
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C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    1500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  40.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 190.00     123.00     380.00     237.00 45.00 
     2 505.00     310.00     600.00     320.00 40.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  1500 
Statistical Data On All Valid FS Values: 

FS Max =   3.789   FS Min =   1.536   FS Ave =   2.683 
Standard Deviation =    0.403   Coefficient of Variation =   15.01 % 

Failure Surface Specified By  5 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 180.67 182.07 
2 210.39 167.74 
3 249.50 159.36 
4 518.38 316.74 
5 542.12 341.65 

Factor of Safety 
***    1.536   *** 
Individual data on the    12  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     29.3   29802.3     0.0     0.0 0. 0.     0.0     0.0 0.0 
   2 0.4     802.2     0.0     0.0 0. 0.     0.0     0.0 0.0 
   3     39.1  155551.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
   4 0.5    2921.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
   5     50.0  277970.0     0.0     0.0 0. 0.     0.0     0.0 0.0 
   6     60.0  292915.6     0.0     0.0 0. 0.     0.0     0.0 0.0 
   7     30.0  114899.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
   8     20.0   65572.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
   9     90.0  282300.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
  10     18.4   48131.5     0.0     0.0 0. 0.     0.0     0.0 0.0 
  11     11.6   22176.7     0.0     0.0 0. 0.     0.0     0.0 0.0 
  12     12.1    8697.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
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                                    ***  GSTABL7  *** 
                         ** GSTABL7 by Garry H. Gregory, P.E. ** 
       ** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
                   (All Rights Reserved-Unauthorized Use Prohibited) 
    ********************************************************************************* 
                        SLOPE STABILITY ANALYSIS SYSTEM 
           Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
           (Includes Spencer & Morgenstern-Price Type Analysis) 
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
           Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
           Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 
    ********************************************************************************* 
    Analysis Run Date:        6/3/2013 
    Time of Run:              02:11PM 
    Run By:                   KPC 
    Input Data Filename:      N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t5ps1a.in 
    Output Filename:          N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t5ps1a.OUT 
    Unit System:              English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t5ps1a.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 5-5'; pseudo; planar; 
                          150' high natural slope 
    BOUNDARY COORDINATES 
       14 Top   Boundaries 
       18 Total Boundaries 
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
        1        100.00     186.00     170.00     186.00        1 
        2        170.00     186.00     180.00     182.00        2 
        3        180.00     182.00     210.00     185.00        2 
        4        210.00     185.00     250.00     209.00        2 
        5        250.00     209.00     300.00     233.00        2 
        6        300.00     233.00     360.00     262.00        2 
        7        360.00     262.00     390.00     268.00        2 
        8        390.00     268.00     410.00     282.00        2 
        9        410.00     282.00     500.00     330.00        2 
       10        500.00     330.00     530.00     341.00        2 
       11        530.00     341.00     605.00     345.00        2 
       12        605.00     345.00     630.00     343.00        2 
       13        630.00     343.00     735.00     300.00        2 
       14        735.00     300.00     800.00     280.00        2 
       15        100.00     170.00     112.00     170.00        2 
       16        112.00     170.00     122.00     163.00        2 
       17        122.00     163.00     140.00     163.00        2 
       18        140.00     163.00     170.00     186.00        2 
    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     2 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
      1   125.0    125.0     300.0     29.0    0.00       0.0      0 
      2   119.0    119.0     410.0     40.5    0.00       0.0      0 
   ANISOTROPIC STRENGTH PARAMETERS 
        1 soil type(s) 
    Soil Type  2 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 
      Range       Direction Limit    Intercept       Angle 
       No.            (deg)            (psf)         (deg) 
        1              30.0             410.00         40.50 
        2              33.0             347.00         22.00 
        3              90.0             410.00         40.50 
    ANISOTROPIC SOIL NOTES: 
       (1) An input value of 0.01 for C and/or Phi will cause Aniso 
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C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Specified Peak Ground Acceleration Coefficient (A) =   0.300(g) 
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g) 
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g) 
    Specified Seismic Pore-Pressure Factor =   0.000 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    1500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  40.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 190.00     123.00     380.00     237.00 45.00 
     2 505.00     310.00     600.00     320.00 40.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  1500 
Statistical Data On All Valid FS Values: 

FS Max =   2.557   FS Min =   1.144   FS Ave =   1.934 
Standard Deviation =    0.255   Coefficient of Variation =   13.20 % 

Failure Surface Specified By  6 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 197.38 183.74 
2 201.63 180.68 
3 241.25 175.16 
4 280.95 170.30 
5 512.95 308.33 
6 519.64 337.20 

Factor of Safety 
***    1.144   *** 
Individual data on the    12  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 4.3     882.7     0.0     0.0 0. 0.   132.4     0.0 0.0 
   2 8.4    4468.9     0.0     0.0 0. 0.   670.3     0.0 0.0 
   3     31.2   63364.4     0.0     0.0 0. 0.  9504.7     0.0 0.0 
   4 8.8   33062.5     0.0     0.0 0. 0.  4959.4     0.0 0.0 
   5     31.0  162940.9     0.0     0.0 0. 0. 24441.1     0.0 0.0 
   6     19.0  118920.9     0.0     0.0 0. 0. 17838.1     0.0 0.0 
   7     60.0  342868.9     0.0     0.0 0. 0. 51430.3     0.0 0.0 
   8     30.0  138322.5     0.0     0.0 0. 0. 20748.4     0.0 0.0 
   9     20.0   80612.4     0.0     0.0 0. 0. 12091.9     0.0 0.0 
  10     90.0  344280.3     0.0     0.0 0. 0. 51642.1     0.0 0.0 
  11     12.9   42981.7     0.0     0.0 0. 0.  6447.3     0.0 0.0 
  12 6.7   10509.1     0.0     0.0 0. 0.  1576.4     0.0 0.0 
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/3/2013 
    Time of Run: 04:04PM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t9s1b.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t9s1b.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t9s1b.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 9-9'; CS-25; static; planar; 

search above clay plane 
    BOUNDARY COORDINATES 

16 Top   Boundaries 
18 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 100.00     191.00     115.00     200.00 2 
2 115.00     200.00     152.00     200.00 2 
3 152.00     200.00     192.00     200.00 1 
4 192.00     200.00     233.00     220.00 1 
5 233.00     220.00     260.00     230.00 1 
6 260.00     230.00     275.00     235.00 1 
7 275.00     235.00     310.00     240.00 1 
8 310.00     240.00     340.00     246.00 1 
9 340.00     246.00     367.00     260.00 1 

10 367.00     260.00     375.00     260.00 1 
11 375.00     260.00     415.00     280.00 1 
12 415.00     280.00     480.00     280.00 1 
13 480.00     280.00     515.00     287.00 1 
14 515.00     287.00     536.00     284.00 1 
15 536.00     284.00     545.00     284.00 1 
16 545.00     284.00     600.00     320.00 1 
17 100.00     184.00     135.00     190.00 1 
18 135.00     190.00     152.00     200.00 1 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     2 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.00 0.0 0 
2   125.0    125.0     300.0     29.0    0.00 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
1 soil type(s) 

    Soil Type  1 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 21.5 410.00 40.50 
2 23.5 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 



N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t9s1b.out   Page 2 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    1500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  30.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 190.00     161.00     365.00     235.00 30.00 
     2 415.00     267.00     480.00     267.00 20.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  1500 
Statistical Data On All Valid FS Values: 

FS Max =   6.483   FS Min =   2.230   FS Ave =   4.176 
Standard Deviation =    0.753   Coefficient of Variation =   18.04 % 

Failure Surface Specified By  5 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 180.78 200.00 
2 196.13 191.85 
3 225.19 184.41 
4 437.31 268.07 
5 445.41 280.00 

Factor of Safety 
***    2.230   *** 
Individual data on the    13  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     11.2    3972.3     0.0     0.0 0. 0.     0.0     0.0 0.0 
   2 4.1    3961.6     0.0     0.0 0. 0.     0.0     0.0 0.0 
   3     29.1   72524.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
   4 7.8   29857.4     0.0     0.0 0. 0.     0.0     0.0 0.0 
   5     27.0  103408.0     0.0     0.0 0. 0.     0.0     0.0 0.0 
   6     15.0   56052.7     0.0     0.0 0. 0.     0.0     0.0 0.0 
   7     35.0  110549.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
   8     30.0   68632.6     0.0     0.0 0. 0.     0.0     0.0 0.0 
   9     27.0   57785.0     0.0     0.0 0. 0.     0.0     0.0 0.0 
  10 8.0   17215.0     0.0     0.0 0. 0.     0.0     0.0 0.0 
  11     40.0   88620.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
  12     22.3   43352.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
  13 8.1    5749.6     0.0     0.0 0. 0.     0.0     0.0 0.0 
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/3/2013 
    Time of Run: 03:37PM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t9s1a.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t9s1a.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t9s1a.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 9-9'; CS-25; static; planar; 

clay bed at depth 
    BOUNDARY COORDINATES 

16 Top   Boundaries 
19 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 100.00     191.00     115.00     200.00 2 
2 115.00     200.00     152.00     200.00 2 
3 152.00     200.00     192.00     200.00 1 
4 192.00     200.00     233.00     220.00 1 
5 233.00     220.00     260.00     230.00 1 
6 260.00     230.00     275.00     235.00 1 
7 275.00     235.00     310.00     240.00 1 
8 310.00     240.00     340.00     246.00 1 
9 340.00     246.00     367.00     260.00 1 

10 367.00     260.00     375.00     260.00 1 
11 375.00     260.00     415.00     280.00 1 
12 415.00     280.00     480.00     280.00 1 
13 480.00     280.00     515.00     287.00 1 
14 515.00     287.00     536.00     284.00 1 
15 536.00     284.00     545.00     284.00 1 
16 545.00     284.00     600.00     320.00 1 
17 100.00     184.00     135.00     190.00 1 
18 135.00     190.00     152.00     200.00 1 
19 100.00 90.00     600.00     303.00 3 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     3 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.00 0.0 0 
2   125.0    125.0     300.0     29.0    0.00 0.0 0 
3   129.0    129.0     347.0     22.0    0.00 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
1 soil type(s) 

    Soil Type  1 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 21.5 410.00 40.50 
2 23.5 347.00 22.00 
3 90.0 410.00 40.50 
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    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
     500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  30.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 201.00     132.00     351.00     196.00 2.00 
     2 403.00     218.00     581.00     294.00 2.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =   500 
Statistical Data On All Valid FS Values: 

FS Max =   4.731   FS Min =   2.721   FS Ave =   3.279 
Standard Deviation =    0.358   Coefficient of Variation =   10.93 % 

Failure Surface Specified By  7 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 169.77 200.00 
2 173.18 197.05 
3 197.06 178.90 
4 224.79 167.46 
5 251.53 153.84 
6 531.36 272.43 
7 542.46 284.00 

Factor of Safety 
***    2.721   *** 
Individual data on the    20  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 3.4     597.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
   2     18.8   22615.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
   3 5.1   12297.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
   4     27.7  118974.2     0.0     0.0 0. 0.     0.0     0.0 0.0 
   5 8.2   51397.0     0.0     0.0 0. 0.     0.0     0.0 0.0 
   6     17.8  136490.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
   7 0.8    6540.0     0.0     0.0 0. 0.     0.0     0.0 0.0 
   8 8.5   73447.6     0.0     0.0 0. 0.     0.0     0.0 0.0 
   9     15.0  128430.7     0.0     0.0 0. 0.     0.0     0.0 0.0 
  10     35.0  276392.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
  11     30.0  207397.6     0.0     0.0 0. 0.     0.0     0.0 0.0 
  12     27.0  180001.0     0.0     0.0 0. 0.     0.0     0.0 0.0 
  13 8.0   52940.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
  14     40.0  263915.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
  15     65.0  334205.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
  16     35.0  106325.5     0.0     0.0 0. 0.     0.0     0.0 0.0 
  17     16.4   33063.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
  18 2.2    2833.4     0.0     0.0 0. 0.     0.0     0.0 0.0 
  19 2.5    2417.8     0.0     0.0 0. 0.     0.0     0.0 0.0 
  20 6.5    2590.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/4/2013 
    Time of Run: 01:44PM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t18s1b.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t18s1b.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t18s1b.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 18-18'; CS-55; static; 

planar; critical surface 
    BOUNDARY COORDINATES 

9 Top   Boundaries 
11 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 0.00     115.00     175.00     119.00 1 
2 175.00     119.00     198.00     119.00 2 
3 198.00     119.00     204.00     122.00 2 
4 204.00     122.00     260.00     150.00 3 
5 260.00     150.00     270.00     150.00 3 
6 270.00     150.00     308.00     169.00 3 
7 308.00     169.00     379.00     168.00 3 
8 379.00     168.00     440.00     200.00 3 
9 440.00     200.00     550.00     200.00 3 

10 150.00 0.00     175.00     119.00 2 
11 204.00     122.00     230.00 0.00 2 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     3 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.10 0.0 0 
2   119.0    119.0     410.0     40.5    0.10 0.0 0 
3   119.0    119.0     410.0     40.5    0.10 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
3 soil type(s) 

    Soil Type  1 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 -41.0 410.00 40.50 
2 -39.0 347.00 22.00 
3 90.0 410.00 40.50 

    Soil Type  2 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 -41.0 410.00 40.50 
2 29.0 347.00 22.00 
3 90.0 410.00 40.50 
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    Soil Type  3 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 29.0 410.00 40.50 
2 31.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    1000 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  20.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 180.00 75.00     255.00     113.00 60.00 
     2 275.00     135.00     310.00     152.00 30.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  1000 
Statistical Data On All Valid FS Values: 

FS Max =   9.328   FS Min =   1.912   FS Ave =   4.097 
Standard Deviation =    1.080   Coefficient of Variation =   26.36 % 

Failure Surface Specified By  5 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 188.77 119.00 
2 192.74 116.66 
3 208.78 104.71 
4 297.51 154.77 
5 311.52 168.95 

Factor of Safety 
***    1.912   *** 
Individual data on the    10  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 4.0     552.7     0.0    64.1 0. 0.     0.0     0.0 0.0 
   2 5.3    2689.0     0.0   335.4 0. 0.     0.0     0.0 0.0 
   3 6.0    7134.8     0.0   889.8 0. 0.     0.0     0.0 0.0 
   4 3.5    6578.3     0.0   820.4 0. 0.     0.0     0.0 0.0 
   5 1.3    2922.5     0.0   364.5 0. 0.     0.0     0.0 0.0 
   6     51.2  109930.8     0.0 12622.1 0. 0.     0.0     0.0 0.0 
   7     10.0   16148.4     0.0  1854.1 0. 0.     0.0     0.0 0.0 
   8     27.5   32292.7     0.0  3707.8 0. 0.     0.0     0.0 0.0 
   9     10.5    7863.0     0.0  1118.7 0. 0.     0.0     0.0 0.0 
  10 3.5     755.3     0.0   107.5 0. 0.     0.0     0.0 0.0 
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/4/2013 
    Time of Run: 03:01PM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t18ps1b.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised 
Tentative\t18ps1b.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t18ps1b.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 18-18'; CS-55; pseudo; 

planar; critical surface 
    BOUNDARY COORDINATES 

9 Top   Boundaries 
11 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 0.00     115.00     175.00     119.00 1 
2 175.00     119.00     198.00     119.00 2 
3 198.00     119.00     204.00     122.00 2 
4 204.00     122.00     260.00     150.00 3 
5 260.00     150.00     270.00     150.00 3 
6 270.00     150.00     308.00     169.00 3 
7 308.00     169.00     379.00     168.00 3 
8 379.00     168.00     440.00     200.00 3 
9 440.00     200.00     550.00     200.00 3 

10 150.00 0.00     175.00     119.00 2 
11 204.00     122.00     230.00 0.00 2 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     3 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.10 0.0 0 
2   119.0    119.0     410.0     40.5    0.10 0.0 0 
3   119.0    119.0     410.0     40.5    0.10 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
3 soil type(s) 

    Soil Type  1 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 -41.0 410.00 40.50 
2 -39.0 347.00 22.00 
3 90.0 410.00 40.50 

    Soil Type  2 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 -41.0 410.00 40.50 
2 29.0 347.00 22.00 
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3 90.0 410.00 40.50 
    Soil Type  3 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 29.0 410.00 40.50 
2 31.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Specified Peak Ground Acceleration Coefficient (A) =   0.300(g) 
    Specified Horizontal Earthquake Coefficient (kh) =   0.150(g) 
    Specified Vertical Earthquake Coefficient (kv) =   0.000(g) 
    Specified Seismic Pore-Pressure Factor =   0.000 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    1000 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  20.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 180.00 75.00     255.00     113.00 60.00 
     2 275.00     135.00     310.00     152.00 30.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  1000 
Statistical Data On All Valid FS Values: 

FS Max =   4.667   FS Min =   1.408   FS Ave =   2.772 
Standard Deviation =    0.566   Coefficient of Variation =   20.42 % 

Failure Surface Specified By  5 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 188.77 119.00 
2 192.74 116.66 
3 208.78 104.71 
4 297.51 154.77 
5 311.52 168.95 

Factor of Safety 
***    1.408   *** 
Individual data on the    10  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 4.0     552.7     0.0    64.1 0. 0.    82.9     0.0 0.0 
   2 5.3    2689.0     0.0   335.4 0. 0.   403.3     0.0 0.0 
   3 6.0    7134.8     0.0   889.8 0. 0.  1070.2     0.0 0.0 
   4 3.5    6578.3     0.0   820.4 0. 0.   986.8     0.0 0.0 
   5 1.3    2922.5     0.0   364.5 0. 0.   438.4     0.0 0.0 
   6     51.2  109930.8     0.0 12622.1 0. 0. 16489.6     0.0 0.0 
   7     10.0   16148.4     0.0  1854.1 0. 0.  2422.3     0.0 0.0 
   8     27.5   32292.7     0.0  3707.8 0. 0.  4843.9     0.0 0.0 
   9     10.5    7863.0     0.0  1118.7 0. 0.  1179.5     0.0 0.0 
  10 3.5     755.3     0.0   107.5 0. 0.   113.3     0.0 0.0 
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Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/4/2013 
    Time of Run: 01:48PM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t18s2a.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t18s2a.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t18s2a.PLT 
    PROBLEM DESCRIPTION:  T.T. 52584, 18-18'; CS-54 & 55; static; 

planar 
    BOUNDARY COORDINATES 

9 Top   Boundaries 
11 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 0.00     115.00     175.00     119.00 1 
2 175.00     119.00     198.00     119.00 2 
3 198.00     119.00     204.00     122.00 2 
4 204.00     122.00     260.00     150.00 3 
5 260.00     150.00     270.00     150.00 3 
6 270.00     150.00     308.00     169.00 3 
7 308.00     169.00     379.00     168.00 3 
8 379.00     168.00     440.00     200.00 3 
9 440.00     200.00     550.00     200.00 3 

10 150.00 0.00     175.00     119.00 2 
11 204.00     122.00     230.00 0.00 2 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     3 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   119.0    119.0     410.0     40.5    0.10 0.0 0 
2   119.0    119.0     410.0     40.5    0.10 0.0 0 
3   119.0    119.0     410.0     40.5    0.10 0.0 0 

   ANISOTROPIC STRENGTH PARAMETERS 
3 soil type(s) 

    Soil Type  1 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 -41.0 410.00 40.50 
2 -39.0 347.00 22.00 
3 90.0 410.00 40.50 

    Soil Type  2 Is Anisotropic 
    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 -41.0 410.00 40.50 
2 29.0 347.00 22.00 
3 90.0 410.00 40.50 

    Soil Type  3 Is Anisotropic 
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    Number Of Direction Ranges Specified =  3 
    Direction    Counterclockwise     Cohesion     Friction 

Range Direction Limit    Intercept Angle 
No. (deg) (psf) (deg) 
1 29.0 410.00 40.50 
2 31.0 347.00 22.00 
3 90.0 410.00 40.50 

    ANISOTROPIC SOIL NOTES: 
(1) An input value of 0.01 for C and/or Phi will cause Aniso 

C and/or Phi to be ignored in that range. 
(2) An input value of 0.02 for Phi will set both Phi and 

C equal to zero, with no water weight in the tension crack. 
(3) An input value of 0.03 for Phi will set both Phi and 

C equal to zero, with water weight in the tension crack. 
    Janbus Empirical Coef is being used for the case of  c & phi both > 0 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Sliding Block Surfaces, Has Been 
    Specified. 
    1500 Trial Surfaces Have Been Generated. 
    2 Boxes Specified For Generation Of Central Block Base 
    Length Of Line Segments For Active And Passive Portions Of 
    Sliding Block Is  30.0 
    Box X-Left     Y-Left    X-Right    Y-Right Height 
    No. (ft) (ft) (ft) (ft) (ft) 
     1 185.00 60.00     275.00     104.00 65.00 
     2 440.00     178.00     530.00     178.00 40.00 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  1500 
Statistical Data On All Valid FS Values: 

FS Max =   5.412   FS Min =   2.397   FS Ave =   3.996 
Standard Deviation =    0.421   Coefficient of Variation =   10.52 % 

Failure Surface Specified By  7 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 157.54 118.60 
2 164.46 112.58 
3 188.95 95.26 
4 212.97 77.27 
5 238.78 61.99 
6 460.17 185.68 
7 469.44 200.00 

Factor of Safety 
***    2.397   *** 
Individual data on the    16  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 6.9    2545.6     0.0   337.5 0. 0.     0.0     0.0 0.0 
   2 8.0    8670.4     0.0  1061.8 0. 0.     0.0     0.0 0.0 
   3 2.5    3911.5     0.0   479.0 0. 0.     0.0     0.0 0.0 
   4     14.0   31234.1     0.0  3825.1 0. 0.     0.0     0.0 0.0 
   5 9.0   29201.9     0.0  3648.6 0. 0.     0.0     0.0 0.0 
   6 6.0   24464.6     0.0  3056.7 0. 0.     0.0     0.0 0.0 
   7 9.0   46528.3     0.0  5813.4 0. 0.     0.0     0.0 0.0 
   8 0.6    3822.5     0.0   444.2 0. 0.     0.0     0.0 0.0 
   9     25.2  190667.1     0.0 22155.2 0. 0.     0.0     0.0 0.0 
  10     21.2  193836.5     0.0 22203.9 0. 0.     0.0     0.0 0.0 
  11     10.0   87296.0     0.0  9999.7 0. 0.     0.0     0.0 0.0 
  12     38.0  314048.1     0.0 35974.1 0. 0.     0.0     0.0 0.0 
  13     71.0  405545.0     0.0 46455.0 0. 0.     0.0     0.0 0.0 
  14     61.0  193265.3     0.0 22138.4 0. 0.     0.0     0.0 0.0 
  15     20.2   47874.2     0.0  5484.0 0. 0.     0.0     0.0 0.0 
  16 9.3    7904.4     0.0  1453.3 0. 0.     0.0     0.0 0.0 
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GSTABL7 v.2  FSmin=2.00
Safety Factors Are Calculated By The Simplified Janbu Method

Run No. 17
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***  GSTABL7  *** 
** GSTABL7 by Garry H. Gregory, P.E. ** 

** Original Version 1.0, January 1996; Current Version 2.003, June 2002 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

    ********************************************************************************* 
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

    ********************************************************************************* 
    Analysis Run Date: 6/4/2013 
    Time of Run: 02:55PM 
    Run By: KPC 
    Input Data Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t28s1a.in 
    Output Filename: N:\Projects\1600-1699\1617is\Slopes\Revised Tentative\t28s1a.OUT 
    Unit System: English 
    Plotted Output Filename:  N:\Projects\1600-1699\1617is\SloRevised Tentative\t28s1a.PLT 
    PROBLEM DESCRIPTION:  TT 52584, 28-28'; water tank site; 

circular; static 
    BOUNDARY COORDINATES 

13 Top   Boundaries 
19 Total Boundaries 

    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
No. (ft) (ft) (ft) (ft)     Below Bnd 
1 40.00     103.00 62.00     110.00 2 
2 62.00     110.00     103.00     128.00 1 
3 103.00     128.00     146.00     130.00 1 
4 146.00     130.00     163.00     140.00 1 
5 163.00     140.00     180.00     150.00 2 
6 180.00     150.00     190.00     154.00 2 
7 190.00     154.00     200.00     157.00 2 
8 200.00     157.00     210.00     162.00 2 
9 210.00     162.00     222.00     172.00 2 

10 222.00     172.00     275.00     185.00 2 
11 275.00     185.00     297.00     177.00 2 
12 297.00     177.00     389.00     177.00 2 
13 389.00     177.00     400.00     185.00 2 
14 62.00     110.00     100.00     119.00 2 
15 100.00     119.00     142.00     130.00 3 
16 100.00     119.00     105.00     116.00 2 
17 105.00     116.00     115.00     116.00 2 
18 115.00     116.00     130.00     120.00 2 
19 130.00     120.00     142.00     130.00 2 

    Default Y-Origin = 0.00(ft) 
    Default X-Plus Value = 0.00(ft) 
    Default Y-Plus Value = 0.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     3 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 

1   125.0    125.0     200.0     25.0    0.00 0.0 0 
2   119.0    119.0     410.0     40.5    0.20 0.0 0 
3   119.0    119.0     169.0     34.0    0.00 0.0 0 

   BOUNDARY LOAD(S) 
1 Load(s) Specified 

    Load X-Left X-Right     Intensity     Deflection 
     No. (ft) (ft) (psf) (deg) 

1 315.00 371.00 2000.0 0.0 
    NOTE - Intensity Is Specified As A Uniformly Distributed 

Force Acting On A Horizontally Projected Surface. 
    A Critical Failure Surface Searching Method, Using A Random 
    Technique For Generating Circular Surfaces, Has Been Specified. 
    1000 Trial Surfaces Have Been Generated. 
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10 Surface(s) Initiate(s) From Each Of   100 Points Equally Spaced 
    Along The Ground Surface Between  X = 100.00(ft) 

and  X = 160.00(ft) 
    Each Surface Terminates Between   X = 220.00(ft) 

and   X = 390.00(ft) 
    Unless Further Limitations Were Imposed, The Minimum Elevation 
    At Which A Surface Extends Is  Y = 0.00(ft) 
    10.00(ft) Line Segments Define Each Trial Failure Surface. 
    Restrictions Have Been Imposed Upon The Angle Of Initiation. 
    The Angle Has Been Restricted Between The Angles Of -45.0 
    And  20.0 deg. 
    Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Simplified Janbu Method * * 
Total Number of Trial Surfaces Evaluated =  1000 
Statistical Data On All Valid FS Values: 

FS Max =   5.258   FS Min =   2.004   FS Ave =   3.092 
Standard Deviation =    0.700   Coefficient of Variation =   22.65 % 

Failure Surface Specified By 14 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 133.33 129.41 
2 142.90 126.50 
3 152.74 124.74 
4 162.73 124.17 
5 172.71 124.80 
6 182.54 126.60 
7 192.10 129.56 
8 201.23 133.64 
9 209.81 138.78 
10 217.71 144.90 
11 224.84 151.92 
12 231.07 159.74 
13 236.34 168.24 
14 240.15 176.45 

Factor of Safety 
***    2.004   *** 
Individual data on the    23  slices 

Water  Water     Tie     Tie     Earthquake 
Force  Force    Force   Force Force   Surcharge 

 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1 3.0     193.1     0.0     0.0 0. 0.     0.0     0.0 0.0 
   2 2.9     538.5     0.0     0.0 0. 0.     0.0     0.0 0.0 
   3 2.8     861.1     0.0   180.0 0. 0.     0.0     0.0 0.0 
   4 0.9     359.9     0.0     0.0 0. 0.     0.0     0.0 0.0 
   5 3.1    1436.4     0.0     0.0 0. 0.     0.0     0.0 0.0 
   6 6.7    5597.5     0.0     0.0 0. 0.     0.0     0.0 0.0 
   7     10.0   15531.3     0.0     0.0 0. 0.     0.0     0.0 0.0 
   8 0.3     534.2     0.0     0.0 0. 0.     0.0     0.0 0.0 
   9 9.7   21215.5     0.0  4251.3 0. 0.     0.0     0.0 0.0 
  10 7.3   19426.4     0.0  3950.2 0. 0.     0.0     0.0 0.0 
  11 2.5    7310.4     0.0  1486.5 0. 0.     0.0     0.0 0.0 
  12 7.5   21958.4     0.0  4598.2 0. 0.     0.0     0.0 0.0 
  13 2.1    6252.8     0.0  1309.4 0. 0.     0.0     0.0 0.0 
  14 7.9   23030.2     0.0  5044.8 0. 0.     0.0     0.0 0.0 
  15 1.2    3491.6     0.0   764.8 0. 0.     0.0     0.0 0.0 
  16 8.6   24040.5     0.0  5603.9 0. 0.     0.0     0.0 0.0 
  17 0.2     533.8     0.0   135.0 0. 0.     0.0     0.0 0.0 
  18 7.7   21384.9     0.0  5408.7 0. 0.     0.0     0.0 0.0 
  19 4.3   11834.5     0.0  3322.9 0. 0.     0.0     0.0 0.0 
  20 2.8    7366.7     0.0  2068.4 0. 0.     0.0     0.0 0.0 
  21 6.2   13086.5     0.0  4196.4 0. 0.     0.0     0.0 0.0 
  22 5.3    6814.8     0.0  2590.0 0. 0.     0.0     0.0 0.0 
  23 3.8    1651.5     0.0   784.0 0. 0.     0.0     0.0 0.0 
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APPENDIX 5.7-1 

CalEEMod Output – Annual Calculations 
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Construction Phase - Grading 1/1/14 - 10/31/14 Trenching 6/1/14-2/28/15 Paving  6/1/14-2/28/15 Building 3/1/15-3/1/21 Coatings 3/1/15-3/1/21

Land Use - assumes swimming pool is 25 meters by 25 meters, there is one swimming pool per each of the 7 lots

Project Characteristics - 2022 full buildout

Off-road Equipment -

Off-road Equipment - 2 excavators, 2 loaders, 2 roller, 1 paving machine, 10 dump trucks of asphalt

Off-road Equipment - 12 scrapers, 6 dozers, 1 loader and 1 tractor and 1 blade

South Coast Air Basin, Annual

Los Valles Tract Map

1.1 Land Usage

Single Family Housing 497 Dwelling Unit

Recreational Swimming Pool 2.05 1000sqft

Land Uses Size Metric

1.2 Other Project Characteristics
Urbanization

Climate Zone

Urban

12

Wind Speed (m/s)

Precipitation Freq (Days)

2.2

31

1.3 User Entered Comments

1.0 Project Characteristics

Utility Company Southern California Edison

Date: 8/6/2013CalEEMod Version: CalEEMod.2011.1.1
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Energy Mitigation - exceed title 24 by 15%, install high efficiency lighting

Water Mitigation - low flow appliances and water efficient irrigation

Off-road Equipment -

Woodstoves - There would be no woodstoves or fireplaces constructed.

Mobile Land Use Mitigation -

Area Mitigation - There would be no hearths, low VOC cleaning supplies, low VOC paint

2.0 Emissions Summary

2.1 Overall Construction

2020 1.12 2.87 4.40 0.01 0.33 0.16 0.49 0.00 0.16 0.16 0.00 772.95 772.95 0.04 0.00 773.88

2016 1.33 4.20 4.83 0.01 0.33 0.27 0.60 0.00 0.27 0.27 0.00 788.98 788.98 0.06 0.00 790.30

2019 1.16 3.15 4.48 0.01 0.33 0.18 0.51 0.00 0.18 0.18 0.00 774.31 774.31 0.05 0.00 775.32

2018 1.21 3.47 4.58 0.01 0.33 0.21 0.54 0.00 0.21 0.21 0.00 778.91 778.91 0.05 0.00 780.01

2021 0.17 0.41 0.69 0.00 0.05 0.02 0.07 0.00 0.02 0.02 0.00 123.46 123.46 0.01 0.00 123.60

2017 1.26 3.81 4.68 0.01 0.33 0.24 0.57 0.00 0.24 0.24 0.00 780.83 780.83 0.06 0.00 782.02

2015 1.27 4.53 4.66 0.01 0.30 0.30 0.60 0.00 0.30 0.31 0.00 745.04 745.04 0.06 0.00 746.40

2014 5.51 45.65 22.80 0.05 4.49 1.94 6.43 2.21 1.94 4.15 0.00 4,909.66 4,909.66 0.45 0.00 4,919.05

Total 13.03 68.09 51.12 0.11 6.49 3.32 9.81 2.21 3.32 5.54 0.00 9,674.14 9,674.14 0.78 0.00 9,690.58

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

Unmitigated Construction
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2.1 Overall Construction

2020 1.12 2.87 4.40 0.01 0.01 0.16 0.17 0.00 0.16 0.16 0.00 772.95 772.95 0.04 0.00 773.88

2016 1.33 4.20 4.83 0.01 0.01 0.27 0.28 0.00 0.27 0.27 0.00 788.98 788.98 0.06 0.00 790.30

2019 1.16 3.15 4.48 0.01 0.01 0.18 0.19 0.00 0.18 0.18 0.00 774.31 774.31 0.05 0.00 775.32

2018 1.21 3.47 4.58 0.01 0.01 0.21 0.22 0.00 0.21 0.21 0.00 778.91 778.91 0.05 0.00 780.01

2021 0.17 0.41 0.69 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 123.46 123.46 0.01 0.00 123.60

2017 1.26 3.81 4.68 0.01 0.01 0.24 0.25 0.00 0.24 0.24 0.00 780.83 780.83 0.06 0.00 782.02

2015 1.27 4.53 4.66 0.01 0.01 0.30 0.32 0.00 0.30 0.31 0.00 745.04 745.04 0.06 0.00 746.40

2014 5.51 45.65 22.80 0.05 4.36 1.94 6.30 2.21 1.94 4.15 0.00 4,909.66 4,909.66 0.45 0.00 4,919.05

Total 13.03 68.09 51.12 0.11 4.42 3.32 7.75 2.21 3.32 5.54 0.00 9,674.14 9,674.14 0.78 0.00 9,690.58

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

Mitigated Construction
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 120.64 0.00 120.64 7.13 0.00 270.35

Mobile 2.94 6.66 26.34 0.07 7.37 0.38 7.74 0.12 0.36 0.48 0.00 5,557.21 5,557.21 0.19 0.00 5,561.18

Area 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Energy 0.11 0.97 0.41 0.01 0.00 0.08 0.00 0.08 0.00 2,151.28 2,151.28 0.07 0.04 2,164.55

Water 0.00 0.00 0.00 0.00 0.00 189.68 189.68 1.00 0.03 219.33

Total 6.87 7.72 34.32 0.08 7.37 0.38 7.86 0.12 0.36 0.60 120.64 7,910.53 8,031.17 8.40 0.07 8,228.02

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Operational
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 120.64 0.00 120.64 7.13 0.00 270.35

Mobile 2.94 6.66 26.34 0.07 7.37 0.38 7.74 0.12 0.36 0.48 0.00 5,557.21 5,557.21 0.19 0.00 5,561.18

Area 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Energy 0.10 0.84 0.36 0.01 0.00 0.07 0.00 0.07 0.00 1,918.12 1,918.12 0.06 0.03 1,929.97

Water 0.00 0.00 0.00 0.00 0.00 160.95 160.95 0.80 0.02 184.72

Total 6.86 7.59 34.27 0.08 7.37 0.38 7.85 0.12 0.36 0.59 120.64 7,648.64 7,769.28 8.19 0.05 7,958.83

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Operational

3.0 Construction Detail

3.1 Mitigation Measures Construction
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3.2 Grading - 2014

Off-Road 5.10 43.03 20.63 0.04 1.75 1.75 1.75 1.75 0.00 4,567.53 4,567.53 0.41 0.00 4,576.22

Fugitive Dust 4.35 0.00 4.35 2.21 0.00 2.21 0.00 0.00 0.00 0.00 0.00 0.00

Total 5.10 43.03 20.63 0.04 4.35 1.75 6.10 2.21 1.75 3.96 0.00 4,567.53 4,567.53 0.41 0.00 4,576.22

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.03 0.03 0.33 0.00 0.07 0.00 0.07 0.00 0.00 0.00 0.00 52.01 52.01 0.00 0.00 52.07

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.03 0.03 0.33 0.00 0.07 0.00 0.07 0.00 0.00 0.00 0.00 52.01 52.01 0.00 0.00 52.07

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.2 Grading - 2014

Off-Road 5.10 43.03 20.63 0.04 1.75 1.75 1.75 1.75 0.00 4,567.53 4,567.53 0.41 0.00 4,576.22

Fugitive Dust 4.35 0.00 4.35 2.21 0.00 2.21 0.00 0.00 0.00 0.00 0.00 0.00

Total 5.10 43.03 20.63 0.04 4.35 1.75 6.10 2.21 1.75 3.96 0.00 4,567.53 4,567.53 0.41 0.00 4,576.22

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.03 0.03 0.33 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 52.01 52.01 0.00 0.00 52.07

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.03 0.03 0.33 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 52.01 52.01 0.00 0.00 52.07

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.3 Trenching - 2014

Off-Road 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.06 0.60 0.40 0.00 0.03 0.02 0.05 0.00 0.02 0.02 0.00 99.86 99.86 0.00 0.00 99.91

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.06 0.60 0.40 0.00 0.03 0.02 0.05 0.00 0.02 0.02 0.00 99.86 99.86 0.00 0.00 99.91

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.3 Trenching - 2014

Off-Road 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.06 0.60 0.40 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 99.86 99.86 0.00 0.00 99.91

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.06 0.60 0.40 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 99.86 99.86 0.00 0.00 99.91

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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Vendor 0.01 0.15 0.10 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00 27.47 27.47 0.00 0.00 27.48

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.15 0.10 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00 27.47 27.47 0.00 0.00 27.48

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site

3.3 Trenching - 2015

Off-Road 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site
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Vendor 0.01 0.15 0.10 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 27.47 27.47 0.00 0.00 27.48

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.15 0.10 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 27.47 27.47 0.00 0.00 27.48

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site

3.3 Trenching - 2015

Off-Road 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.01 0.02 0.17 0.00 0.03 0.00 0.04 0.00 0.00 0.00 0.00 26.17 26.17 0.00 0.00 26.20

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.02 0.17 0.00 0.03 0.00 0.04 0.00 0.00 0.00 0.00 26.17 26.17 0.00 0.00 26.20

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site

3.4 Paving - 2014

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.32 1.97 1.28 0.00 0.17 0.17 0.17 0.17 0.00 164.09 164.09 0.03 0.00 164.64

Total 0.32 1.97 1.28 0.00 0.17 0.17 0.17 0.17 0.00 164.09 164.09 0.03 0.00 164.64

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.01 0.02 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.17 26.17 0.00 0.00 26.20

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.02 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.17 26.17 0.00 0.00 26.20

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site

3.4 Paving - 2014

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.32 1.97 1.28 0.00 0.17 0.17 0.17 0.17 0.00 164.09 164.09 0.03 0.00 164.64

Total 0.32 1.97 1.28 0.00 0.17 0.17 0.17 0.17 0.00 164.09 164.09 0.03 0.00 164.64

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 7.03 7.03 0.00 0.00 7.04

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 7.03 7.03 0.00 0.00 7.04

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site

3.4 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.08 0.51 0.35 0.00 0.04 0.04 0.04 0.04 0.00 45.04 45.04 0.01 0.00 45.18

Total 0.08 0.51 0.35 0.00 0.04 0.04 0.04 0.04 0.00 45.04 45.04 0.01 0.00 45.18

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.03 7.03 0.00 0.00 7.04

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.03 7.03 0.00 0.00 7.04

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site

3.4 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.08 0.51 0.35 0.00 0.04 0.04 0.04 0.04 0.00 45.04 45.04 0.01 0.00 45.18

Total 0.08 0.51 0.35 0.00 0.04 0.04 0.04 0.04 0.00 45.04 45.04 0.01 0.00 45.18

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.09 1.03 0.00 0.23 0.01 0.24 0.00 0.01 0.01 0.00 173.64 173.64 0.01 0.00 173.84

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.09 1.03 0.00 0.23 0.01 0.24 0.00 0.01 0.01 0.00 173.64 173.64 0.01 0.00 173.84

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site

3.5 Building - 2015

Off-Road 0.52 3.47 2.72 0.01 0.22 0.22 0.22 0.22 0.00 429.20 429.20 0.04 0.00 430.09

Total 0.52 3.47 2.72 0.01 0.22 0.22 0.22 0.22 0.00 429.20 429.20 0.04 0.00 430.09

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.09 1.03 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 173.64 173.64 0.01 0.00 173.84

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.09 1.03 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 173.64 173.64 0.01 0.00 173.84

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site

3.5 Building - 2015

Off-Road 0.52 3.47 2.72 0.01 0.22 0.22 0.22 0.22 0.00 429.20 429.20 0.04 0.00 430.09

Total 0.52 3.47 2.72 0.01 0.22 0.22 0.22 0.22 0.00 429.20 429.20 0.04 0.00 430.09

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site
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3.5 Building - 2016

Off-Road 0.57 3.77 3.22 0.01 0.23 0.23 0.23 0.23 0.00 511.51 511.51 0.05 0.00 512.48

Total 0.57 3.77 3.22 0.01 0.23 0.23 0.23 0.23 0.00 511.51 511.51 0.05 0.00 512.48

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.10 0.10 1.14 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 203.49 203.49 0.01 0.00 203.71

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.10 0.10 1.14 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 203.49 203.49 0.01 0.00 203.71

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2016

Off-Road 0.57 3.77 3.22 0.01 0.23 0.23 0.23 0.23 0.00 511.51 511.51 0.05 0.00 512.48

Total 0.57 3.77 3.22 0.01 0.23 0.23 0.23 0.23 0.00 511.51 511.51 0.05 0.00 512.48

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.10 0.10 1.14 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 203.49 203.49 0.01 0.00 203.71

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.10 0.10 1.14 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 203.49 203.49 0.01 0.00 203.71

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.5 Building - 2017

Off-Road 0.52 3.41 3.19 0.01 0.20 0.20 0.20 0.20 0.00 509.55 509.55 0.04 0.00 510.43

Total 0.52 3.41 3.19 0.01 0.20 0.20 0.20 0.20 0.00 509.55 509.55 0.04 0.00 510.43

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.10 0.09 1.04 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 198.44 198.44 0.01 0.00 198.64

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.10 0.09 1.04 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 198.44 198.44 0.01 0.00 198.64

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2017

Off-Road 0.52 3.41 3.19 0.01 0.20 0.20 0.20 0.20 0.00 509.55 509.55 0.04 0.00 510.43

Total 0.52 3.41 3.19 0.01 0.20 0.20 0.20 0.20 0.00 509.55 509.55 0.04 0.00 510.43

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.10 0.09 1.04 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 198.44 198.44 0.01 0.00 198.64

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.10 0.09 1.04 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 198.44 198.44 0.01 0.00 198.64

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.5 Building - 2018

Off-Road 0.47 3.10 3.18 0.01 0.18 0.18 0.18 0.18 0.00 511.51 511.51 0.04 0.00 512.32

Total 0.47 3.10 3.18 0.01 0.18 0.18 0.18 0.18 0.00 511.51 511.51 0.04 0.00 512.32

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.09 0.97 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 195.10 195.10 0.01 0.00 195.29

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.09 0.97 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 195.10 195.10 0.01 0.00 195.29

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2018

Off-Road 0.47 3.10 3.18 0.01 0.18 0.18 0.18 0.18 0.00 511.51 511.51 0.04 0.00 512.32

Total 0.47 3.10 3.18 0.01 0.18 0.18 0.18 0.18 0.00 511.51 511.51 0.04 0.00 512.32

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.09 0.97 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 195.10 195.10 0.01 0.00 195.29

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.09 0.97 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 195.10 195.10 0.01 0.00 195.29

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.5 Building - 2019

Off-Road 0.43 2.81 3.16 0.01 0.15 0.15 0.15 0.15 0.00 511.51 511.51 0.04 0.00 512.25

Total 0.43 2.81 3.16 0.01 0.15 0.15 0.15 0.15 0.00 511.51 511.51 0.04 0.00 512.25

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.08 0.90 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 191.26 191.26 0.01 0.00 191.44

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.08 0.90 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 191.26 191.26 0.01 0.00 191.44

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2019

Off-Road 0.43 2.81 3.16 0.01 0.15 0.15 0.15 0.15 0.00 511.51 511.51 0.04 0.00 512.25

Total 0.43 2.81 3.16 0.01 0.15 0.15 0.15 0.15 0.00 511.51 511.51 0.04 0.00 512.25

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.08 0.90 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 191.26 191.26 0.01 0.00 191.44

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.08 0.90 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 191.26 191.26 0.01 0.00 191.44

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.5 Building - 2020

Off-Road 0.40 2.56 3.15 0.01 0.13 0.13 0.13 0.13 0.00 513.47 513.47 0.03 0.00 514.15

Total 0.40 2.56 3.15 0.01 0.13 0.13 0.13 0.13 0.00 513.47 513.47 0.03 0.00 514.15

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.08 0.07 0.84 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 188.39 188.39 0.01 0.00 188.56

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.08 0.07 0.84 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 188.39 188.39 0.01 0.00 188.56

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2020

Off-Road 0.40 2.56 3.15 0.01 0.13 0.13 0.13 0.13 0.00 513.47 513.47 0.03 0.00 514.15

Total 0.40 2.56 3.15 0.01 0.13 0.13 0.13 0.13 0.00 513.47 513.47 0.03 0.00 514.15

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.08 0.07 0.84 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 188.39 188.39 0.01 0.00 188.56

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.08 0.07 0.84 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 188.39 188.39 0.01 0.00 188.56

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.5 Building - 2021

Off-Road 0.06 0.37 0.50 0.00 0.02 0.02 0.02 0.02 0.00 82.31 82.31 0.00 0.00 82.41

Total 0.06 0.37 0.50 0.00 0.02 0.02 0.02 0.02 0.00 82.31 82.31 0.00 0.00 82.41

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.01 0.01 0.13 0.00 0.04 0.00 0.05 0.00 0.00 0.00 0.00 29.83 29.83 0.00 0.00 29.85

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.01 0.13 0.00 0.04 0.00 0.05 0.00 0.00 0.00 0.00 29.83 29.83 0.00 0.00 29.85

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2021

Off-Road 0.06 0.37 0.50 0.00 0.02 0.02 0.02 0.02 0.00 82.31 82.31 0.00 0.00 82.41

Total 0.06 0.37 0.50 0.00 0.02 0.02 0.02 0.02 0.00 82.31 82.31 0.00 0.00 82.41

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.01 0.01 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29.83 29.83 0.00 0.00 29.85

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.01 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29.83 29.83 0.00 0.00 29.85

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2015

Off-Road 0.04 0.28 0.21 0.00 0.02 0.02 0.02 0.02 0.00 27.92 27.92 0.00 0.00 28.00

Archit. Coating 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.53 0.28 0.21 0.00 0.02 0.02 0.02 0.02 0.00 27.92 27.92 0.00 0.00 28.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.21 0.00 0.05 0.00 0.05 0.00 0.00 0.00 0.00 34.73 34.73 0.00 0.00 34.77

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.21 0.00 0.05 0.00 0.05 0.00 0.00 0.00 0.00 34.73 34.73 0.00 0.00 34.77

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.6 Coatings - 2015

Off-Road 0.04 0.28 0.21 0.00 0.02 0.02 0.02 0.02 0.00 27.92 27.92 0.00 0.00 28.00

Archit. Coating 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.53 0.28 0.21 0.00 0.02 0.02 0.02 0.02 0.00 27.92 27.92 0.00 0.00 28.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.73 34.73 0.00 0.00 34.77

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.73 34.73 0.00 0.00 34.77

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2016

Off-Road 0.05 0.31 0.25 0.00 0.03 0.03 0.03 0.03 0.00 33.28 33.28 0.00 0.00 33.36

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.64 0.31 0.25 0.00 0.03 0.03 0.03 0.03 0.00 33.28 33.28 0.00 0.00 33.36

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.23 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 40.70 40.70 0.00 0.00 40.74

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.23 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 40.70 40.70 0.00 0.00 40.74

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site



33 of 53

3.6 Coatings - 2016

Off-Road 0.05 0.31 0.25 0.00 0.03 0.03 0.03 0.03 0.00 33.28 33.28 0.00 0.00 33.36

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.64 0.31 0.25 0.00 0.03 0.03 0.03 0.03 0.00 33.28 33.28 0.00 0.00 33.36

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.70 40.70 0.00 0.00 40.74

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.70 40.70 0.00 0.00 40.74

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2017

Off-Road 0.04 0.28 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.15 33.15 0.00 0.00 33.23

Archit. Coating 0.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.28 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.15 33.15 0.00 0.00 33.23

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.21 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 39.69 39.69 0.00 0.00 39.73

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.21 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 39.69 39.69 0.00 0.00 39.73

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.6 Coatings - 2017

Off-Road 0.04 0.28 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.15 33.15 0.00 0.00 33.23

Archit. Coating 0.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.28 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.15 33.15 0.00 0.00 33.23

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.69 39.69 0.00 0.00 39.73

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.69 39.69 0.00 0.00 39.73

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2018

Off-Road 0.04 0.26 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.35

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.63 0.26 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.35

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.19 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 39.02 39.02 0.00 0.00 39.06

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.19 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 39.02 39.02 0.00 0.00 39.06

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.6 Coatings - 2018

Off-Road 0.04 0.26 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.35

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.63 0.26 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.35

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.02 39.02 0.00 0.00 39.06

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.02 39.02 0.00 0.00 39.06

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2019

Off-Road 0.03 0.24 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.34

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.24 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.34

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.18 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 38.25 38.25 0.00 0.00 38.29

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.18 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 38.25 38.25 0.00 0.00 38.29

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.6 Coatings - 2019

Off-Road 0.03 0.24 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.34

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.24 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.34

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.25 38.25 0.00 0.00 38.29

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.25 38.25 0.00 0.00 38.29

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2020

Off-Road 0.03 0.22 0.24 0.00 0.01 0.01 0.01 0.01 0.00 33.41 33.41 0.00 0.00 33.46

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.22 0.24 0.00 0.01 0.01 0.01 0.01 0.00 33.41 33.41 0.00 0.00 33.46

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.01 0.17 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 37.68 37.68 0.00 0.00 37.71

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.01 0.17 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 37.68 37.68 0.00 0.00 37.71

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.6 Coatings - 2020

Off-Road 0.03 0.22 0.24 0.00 0.01 0.01 0.01 0.01 0.00 33.41 33.41 0.00 0.00 33.46

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.22 0.24 0.00 0.01 0.01 0.01 0.01 0.00 33.41 33.41 0.00 0.00 33.46

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.01 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 37.68 37.68 0.00 0.00 37.71

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.01 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 37.68 37.68 0.00 0.00 37.71

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2021

Off-Road 0.00 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 5.36 5.36 0.00 0.00 5.36

Archit. Coating 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 5.36 5.36 0.00 0.00 5.36

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.03 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 5.97 5.97 0.00 0.00 5.97

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.03 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 5.97 5.97 0.00 0.00 5.97

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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4.0 Mobile Detail

4.1 Mitigation Measures Mobile

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.97 5.97 0.00 0.00 5.97

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.97 5.97 0.00 0.00 5.97

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site

3.6 Coatings - 2021

Off-Road 0.00 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 5.36 5.36 0.00 0.00 5.36

Archit. Coating 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 5.36 5.36 0.00 0.00 5.36

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site
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Unmitigated 2.94 6.66 26.34 0.07 7.37 0.38 7.74 0.12 0.36 0.48 0.00 5,557.21 5,557.21 0.19 0.00 5,561.18

Mitigated 2.94 6.66 26.34 0.07 7.37 0.38 7.74 0.12 0.36 0.48 0.00 5,557.21 5,557.21 0.19 0.00 5,561.18

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

4.2 Trip Summary Information

4.3 Trip Type Information

Single Family Housing 4,756.29 5,009.76 4358.69 13,449,956 13,449,956

Recreational Swimming Pool 67.51 42.78 54.80 112,339 112,339

Total 4,823.80 5,052.54 4,413.49 13,562,295 13,562,295

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Recreational Swimming Pool 9.50 7.30 7.30 33.00 48.00 19.00

Single Family Housing 10.80 7.30 7.50 40.20 19.20 40.60

Miles Trip %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW
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5.0 Energy Detail

Electricity 
Mitigated

0.00 0.00 0.00 0.00 0.00 940.36 940.36 0.04 0.02 946.25

NaturalGas 
Mitigated

0.10 0.84 0.36 0.01 0.00 0.07 0.00 0.07 0.00 977.76 977.76 0.02 0.02 983.71

Electricity 
Unmitigated

0.00 0.00 0.00 0.00 0.00 1,028.73 1,028.73 0.05 0.02 1,035.18

NaturalGas 
Unmitigated

0.11 0.97 0.41 0.01 0.00 0.08 0.00 0.08 0.00 1,122.55 1,122.55 0.02 0.02 1,129.38

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

5.1 Mitigation Measures Energy

Install Energy Efficient Appliances

Install High Efficiency Lighting

Exceed Title 24
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5.2 Energy by Land Use - NaturalGas

Single Family 
Housing

2.10357e+007 0.11 0.97 0.41 0.01 0.00 0.08 0.00 0.08 0.00 1,122.55 1,122.55 0.02 0.02 1,129.38

Recreational 
Swimming Pool

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.11 0.97 0.41 0.01 0.00 0.08 0.00 0.08 0.00 1,122.55 1,122.55 0.02 0.02 1,129.38

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Land Use kBTU tons/yr MT/yr

Unmitigated

Single Family 
Housing

1.83226e+007 0.10 0.84 0.36 0.01 0.00 0.07 0.00 0.07 0.00 977.76 977.76 0.02 0.02 983.71

Recreational 
Swimming Pool

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.10 0.84 0.36 0.01 0.00 0.07 0.00 0.07 0.00 977.76 977.76 0.02 0.02 983.71

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Land Use kBTU tons/yr MT/yr

Mitigated
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Use Low VOC Paint - Residential Interior

6.1 Mitigation Measures Area

6.0 Area Detail

Single Family 
Housing

3.23291e+006 940.36 0.04 0.02 946.25

Recreational 
Swimming Pool

0 0.00 0.00 0.00 0.00

Total 940.36 0.04 0.02 946.25

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Mitigated

5.3 Energy by Land Use - Electricity

Single Family 
Housing

3.53672e+006 1,028.73 0.05 0.02 1,035.18

Recreational 
Swimming Pool

0 0.00 0.00 0.00 0.00

Total 1,028.73 0.05 0.02 1,035.18

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Unmitigated
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No Hearths Installed

Use Low VOC Cleaning Supplies

Use Low VOC Paint - Non-Residential Exterior

Use Low VOC Paint - Residential Exterior

Use Low VOC Paint - Non-Residential Interior

Unmitigated 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Mitigated 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr
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Architectural 
Coating

0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hearth 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Consumer 
Products

3.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.23 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Total 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Mitigated

6.2 Area by SubCategory

Architectural 
Coating

0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hearth 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Consumer 
Products

3.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.23 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Total 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Unmitigated
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Install Low Flow Shower

Use Water Efficient Irrigation System

Install Low Flow Toilet

Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

7.1 Mitigation Measures Water

Unmitigated 189.68 1.00 0.03 219.33

Mitigated 160.95 0.80 0.02 184.72

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

7.0 Water Detail
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8.1 Mitigation Measures Waste

Single Family 
Housing

25.9052 / 
19.1692

160.35 0.80 0.02 184.04

Recreational 
Swimming Pool

0.0969948 / 
0.0697776

0.59 0.00 0.00 0.68

Total 160.94 0.80 0.02 184.72

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Mitigated

7.2 Water by Land Use

Single Family 
Housing

32.3816 / 
20.4145

188.98 1.00 0.03 218.51

Recreational 
Swimming Pool

0.121243 / 
0.0743105

0.70 0.00 0.00 0.81

Total 189.68 1.00 0.03 219.32

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Unmitigated

8.0 Waste Detail
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8.2 Waste by Land Use

Single Family 
Housing

582.61 118.26 6.99 0.00 265.04

Recreational 
Swimming Pool

11.68 2.37 0.14 0.00 5.31

Total 120.63 7.13 0.00 270.35

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Unmitigated

Unmitigated 120.64 7.13 0.00 270.35

Mitigated 120.64 7.13 0.00 270.35

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

tons/yr MT/yr

Category/Year
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9.0 Vegetation

8.2 Waste by Land Use

Single Family 
Housing

582.61 118.26 6.99 0.00 265.04

Recreational 
Swimming Pool

11.68 2.37 0.14 0.00 5.31

Total 120.63 7.13 0.00 270.35

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Mitigated
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Construction Phase - Grading 1/1/14 - 10/31/14 Trenching 6/1/14-2/28/15 Paving  6/1/14-2/28/15 Building 3/1/15-3/1/21 Coatings 3/1/15-3/1/21

Land Use - assumes swimming pool is 25 meters by 25 meters, there is one swimming pool per each of the 7 lots

Project Characteristics - 2022 full buildout

Off-road Equipment -

Off-road Equipment - 2 excavators, 2 loaders, 2 roller, 1 paving machine, 10 dump trucks of asphalt

Off-road Equipment - 12 scrapers, 6 dozers, 1 loader and 1 tractor and 1 blade

South Coast Air Basin, Annual

Los Valles Tract Map

1.1 Land Usage

Single Family Housing 497 Dwelling Unit

Recreational Swimming Pool 2.05 1000sqft

Land Uses Size Metric

1.2 Other Project Characteristics
Urbanization

Climate Zone

Urban

12

Wind Speed (m/s)

Precipitation Freq (Days)

2.2

31

1.3 User Entered Comments

1.0 Project Characteristics

Utility Company Southern California Edison

Date: 8/6/2013CalEEMod Version: CalEEMod.2011.1.1
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Energy Mitigation - exceed title 24 by 15%, install high efficiency lighting

Water Mitigation - low flow appliances and water efficient irrigation

Off-road Equipment -

Woodstoves - There would be no woodstoves or fireplaces constructed.

Mobile Land Use Mitigation -

Area Mitigation - There would be no hearths, low VOC cleaning supplies, low VOC paint

2.0 Emissions Summary

2.1 Overall Construction

2020 1.12 2.87 4.40 0.01 0.33 0.16 0.49 0.00 0.16 0.16 0.00 772.95 772.95 0.04 0.00 773.88

2016 1.33 4.20 4.83 0.01 0.33 0.27 0.60 0.00 0.27 0.27 0.00 788.98 788.98 0.06 0.00 790.30

2019 1.16 3.15 4.48 0.01 0.33 0.18 0.51 0.00 0.18 0.18 0.00 774.31 774.31 0.05 0.00 775.32

2018 1.21 3.47 4.58 0.01 0.33 0.21 0.54 0.00 0.21 0.21 0.00 778.91 778.91 0.05 0.00 780.01

2021 0.17 0.41 0.69 0.00 0.05 0.02 0.07 0.00 0.02 0.02 0.00 123.46 123.46 0.01 0.00 123.60

2017 1.26 3.81 4.68 0.01 0.33 0.24 0.57 0.00 0.24 0.24 0.00 780.83 780.83 0.06 0.00 782.02

2015 1.27 4.53 4.66 0.01 0.30 0.30 0.60 0.00 0.30 0.31 0.00 745.04 745.04 0.06 0.00 746.40

2014 5.51 45.65 22.80 0.05 4.49 1.94 6.43 2.21 1.94 4.15 0.00 4,909.66 4,909.66 0.45 0.00 4,919.05

Total 13.03 68.09 51.12 0.11 6.49 3.32 9.81 2.21 3.32 5.54 0.00 9,674.14 9,674.14 0.78 0.00 9,690.58

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

Unmitigated Construction



3 of 53

2.1 Overall Construction

2020 1.12 2.87 4.40 0.01 0.01 0.16 0.17 0.00 0.16 0.16 0.00 772.95 772.95 0.04 0.00 773.88

2016 1.33 4.20 4.83 0.01 0.01 0.27 0.28 0.00 0.27 0.27 0.00 788.98 788.98 0.06 0.00 790.30

2019 1.16 3.15 4.48 0.01 0.01 0.18 0.19 0.00 0.18 0.18 0.00 774.31 774.31 0.05 0.00 775.32

2018 1.21 3.47 4.58 0.01 0.01 0.21 0.22 0.00 0.21 0.21 0.00 778.91 778.91 0.05 0.00 780.01

2021 0.17 0.41 0.69 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 123.46 123.46 0.01 0.00 123.60

2017 1.26 3.81 4.68 0.01 0.01 0.24 0.25 0.00 0.24 0.24 0.00 780.83 780.83 0.06 0.00 782.02

2015 1.27 4.53 4.66 0.01 0.01 0.30 0.32 0.00 0.30 0.31 0.00 745.04 745.04 0.06 0.00 746.40

2014 5.51 45.65 22.80 0.05 4.36 1.94 6.30 2.21 1.94 4.15 0.00 4,909.66 4,909.66 0.45 0.00 4,919.05

Total 13.03 68.09 51.12 0.11 4.42 3.32 7.75 2.21 3.32 5.54 0.00 9,674.14 9,674.14 0.78 0.00 9,690.58

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

Mitigated Construction
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 120.64 0.00 120.64 7.13 0.00 270.35

Mobile 2.94 6.66 26.34 0.07 7.37 0.38 7.74 0.12 0.36 0.48 0.00 5,557.21 5,557.21 0.19 0.00 5,561.18

Area 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Energy 0.11 0.97 0.41 0.01 0.00 0.08 0.00 0.08 0.00 2,151.28 2,151.28 0.07 0.04 2,164.55

Water 0.00 0.00 0.00 0.00 0.00 189.68 189.68 1.00 0.03 219.33

Total 6.87 7.72 34.32 0.08 7.37 0.38 7.86 0.12 0.36 0.60 120.64 7,910.53 8,031.17 8.40 0.07 8,228.02

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Operational
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2.2 Overall Operational

Waste 0.00 0.00 0.00 0.00 120.64 0.00 120.64 7.13 0.00 270.35

Mobile 2.94 6.66 26.34 0.07 7.37 0.38 7.74 0.12 0.36 0.48 0.00 5,557.21 5,557.21 0.19 0.00 5,561.18

Area 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Energy 0.10 0.84 0.36 0.01 0.00 0.07 0.00 0.07 0.00 1,918.12 1,918.12 0.06 0.03 1,929.97

Water 0.00 0.00 0.00 0.00 0.00 160.95 160.95 0.80 0.02 184.72

Total 6.86 7.59 34.27 0.08 7.37 0.38 7.85 0.12 0.36 0.59 120.64 7,648.64 7,769.28 8.19 0.05 7,958.83

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Operational

3.0 Construction Detail

3.1 Mitigation Measures Construction
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3.2 Grading - 2014

Off-Road 5.10 43.03 20.63 0.04 1.75 1.75 1.75 1.75 0.00 4,567.53 4,567.53 0.41 0.00 4,576.22

Fugitive Dust 4.35 0.00 4.35 2.21 0.00 2.21 0.00 0.00 0.00 0.00 0.00 0.00

Total 5.10 43.03 20.63 0.04 4.35 1.75 6.10 2.21 1.75 3.96 0.00 4,567.53 4,567.53 0.41 0.00 4,576.22

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.03 0.03 0.33 0.00 0.07 0.00 0.07 0.00 0.00 0.00 0.00 52.01 52.01 0.00 0.00 52.07

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.03 0.03 0.33 0.00 0.07 0.00 0.07 0.00 0.00 0.00 0.00 52.01 52.01 0.00 0.00 52.07

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.2 Grading - 2014

Off-Road 5.10 43.03 20.63 0.04 1.75 1.75 1.75 1.75 0.00 4,567.53 4,567.53 0.41 0.00 4,576.22

Fugitive Dust 4.35 0.00 4.35 2.21 0.00 2.21 0.00 0.00 0.00 0.00 0.00 0.00

Total 5.10 43.03 20.63 0.04 4.35 1.75 6.10 2.21 1.75 3.96 0.00 4,567.53 4,567.53 0.41 0.00 4,576.22

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.03 0.03 0.33 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 52.01 52.01 0.00 0.00 52.07

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.03 0.03 0.33 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 52.01 52.01 0.00 0.00 52.07

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.3 Trenching - 2014

Off-Road 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.06 0.60 0.40 0.00 0.03 0.02 0.05 0.00 0.02 0.02 0.00 99.86 99.86 0.00 0.00 99.91

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.06 0.60 0.40 0.00 0.03 0.02 0.05 0.00 0.02 0.02 0.00 99.86 99.86 0.00 0.00 99.91

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.3 Trenching - 2014

Off-Road 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.06 0.60 0.40 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 99.86 99.86 0.00 0.00 99.91

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.06 0.60 0.40 0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.00 99.86 99.86 0.00 0.00 99.91

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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Vendor 0.01 0.15 0.10 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00 27.47 27.47 0.00 0.00 27.48

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.15 0.10 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00 27.47 27.47 0.00 0.00 27.48

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site

3.3 Trenching - 2015

Off-Road 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site
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Vendor 0.01 0.15 0.10 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 27.47 27.47 0.00 0.00 27.48

Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.15 0.10 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 27.47 27.47 0.00 0.00 27.48

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site

3.3 Trenching - 2015

Off-Road 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.01 0.02 0.17 0.00 0.03 0.00 0.04 0.00 0.00 0.00 0.00 26.17 26.17 0.00 0.00 26.20

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.02 0.17 0.00 0.03 0.00 0.04 0.00 0.00 0.00 0.00 26.17 26.17 0.00 0.00 26.20

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site

3.4 Paving - 2014

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.32 1.97 1.28 0.00 0.17 0.17 0.17 0.17 0.00 164.09 164.09 0.03 0.00 164.64

Total 0.32 1.97 1.28 0.00 0.17 0.17 0.17 0.17 0.00 164.09 164.09 0.03 0.00 164.64

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.01 0.02 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.17 26.17 0.00 0.00 26.20

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.02 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.17 26.17 0.00 0.00 26.20

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site

3.4 Paving - 2014

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.32 1.97 1.28 0.00 0.17 0.17 0.17 0.17 0.00 164.09 164.09 0.03 0.00 164.64

Total 0.32 1.97 1.28 0.00 0.17 0.17 0.17 0.17 0.00 164.09 164.09 0.03 0.00 164.64

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 7.03 7.03 0.00 0.00 7.04

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.04 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 7.03 7.03 0.00 0.00 7.04

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site

3.4 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.08 0.51 0.35 0.00 0.04 0.04 0.04 0.04 0.00 45.04 45.04 0.01 0.00 45.18

Total 0.08 0.51 0.35 0.00 0.04 0.04 0.04 0.04 0.00 45.04 45.04 0.01 0.00 45.18

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.03 7.03 0.00 0.00 7.04

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.03 7.03 0.00 0.00 7.04

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site

3.4 Paving - 2015

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Off-Road 0.08 0.51 0.35 0.00 0.04 0.04 0.04 0.04 0.00 45.04 45.04 0.01 0.00 45.18

Total 0.08 0.51 0.35 0.00 0.04 0.04 0.04 0.04 0.00 45.04 45.04 0.01 0.00 45.18

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.09 1.03 0.00 0.23 0.01 0.24 0.00 0.01 0.01 0.00 173.64 173.64 0.01 0.00 173.84

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.09 1.03 0.00 0.23 0.01 0.24 0.00 0.01 0.01 0.00 173.64 173.64 0.01 0.00 173.84

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site

3.5 Building - 2015

Off-Road 0.52 3.47 2.72 0.01 0.22 0.22 0.22 0.22 0.00 429.20 429.20 0.04 0.00 430.09

Total 0.52 3.47 2.72 0.01 0.22 0.22 0.22 0.22 0.00 429.20 429.20 0.04 0.00 430.09

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site
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Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.09 1.03 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 173.64 173.64 0.01 0.00 173.84

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.09 1.03 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 173.64 173.64 0.01 0.00 173.84

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site

3.5 Building - 2015

Off-Road 0.52 3.47 2.72 0.01 0.22 0.22 0.22 0.22 0.00 429.20 429.20 0.04 0.00 430.09

Total 0.52 3.47 2.72 0.01 0.22 0.22 0.22 0.22 0.00 429.20 429.20 0.04 0.00 430.09

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site



18 of 53

3.5 Building - 2016

Off-Road 0.57 3.77 3.22 0.01 0.23 0.23 0.23 0.23 0.00 511.51 511.51 0.05 0.00 512.48

Total 0.57 3.77 3.22 0.01 0.23 0.23 0.23 0.23 0.00 511.51 511.51 0.05 0.00 512.48

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.10 0.10 1.14 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 203.49 203.49 0.01 0.00 203.71

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.10 0.10 1.14 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 203.49 203.49 0.01 0.00 203.71

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2016

Off-Road 0.57 3.77 3.22 0.01 0.23 0.23 0.23 0.23 0.00 511.51 511.51 0.05 0.00 512.48

Total 0.57 3.77 3.22 0.01 0.23 0.23 0.23 0.23 0.00 511.51 511.51 0.05 0.00 512.48

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.10 0.10 1.14 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 203.49 203.49 0.01 0.00 203.71

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.10 0.10 1.14 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 203.49 203.49 0.01 0.00 203.71

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.5 Building - 2017

Off-Road 0.52 3.41 3.19 0.01 0.20 0.20 0.20 0.20 0.00 509.55 509.55 0.04 0.00 510.43

Total 0.52 3.41 3.19 0.01 0.20 0.20 0.20 0.20 0.00 509.55 509.55 0.04 0.00 510.43

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.10 0.09 1.04 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 198.44 198.44 0.01 0.00 198.64

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.10 0.09 1.04 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 198.44 198.44 0.01 0.00 198.64

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2017

Off-Road 0.52 3.41 3.19 0.01 0.20 0.20 0.20 0.20 0.00 509.55 509.55 0.04 0.00 510.43

Total 0.52 3.41 3.19 0.01 0.20 0.20 0.20 0.20 0.00 509.55 509.55 0.04 0.00 510.43

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.10 0.09 1.04 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 198.44 198.44 0.01 0.00 198.64

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.10 0.09 1.04 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 198.44 198.44 0.01 0.00 198.64

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.5 Building - 2018

Off-Road 0.47 3.10 3.18 0.01 0.18 0.18 0.18 0.18 0.00 511.51 511.51 0.04 0.00 512.32

Total 0.47 3.10 3.18 0.01 0.18 0.18 0.18 0.18 0.00 511.51 511.51 0.04 0.00 512.32

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.09 0.97 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 195.10 195.10 0.01 0.00 195.29

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.09 0.97 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 195.10 195.10 0.01 0.00 195.29

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2018

Off-Road 0.47 3.10 3.18 0.01 0.18 0.18 0.18 0.18 0.00 511.51 511.51 0.04 0.00 512.32

Total 0.47 3.10 3.18 0.01 0.18 0.18 0.18 0.18 0.00 511.51 511.51 0.04 0.00 512.32

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.09 0.97 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 195.10 195.10 0.01 0.00 195.29

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.09 0.97 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 195.10 195.10 0.01 0.00 195.29

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.5 Building - 2019

Off-Road 0.43 2.81 3.16 0.01 0.15 0.15 0.15 0.15 0.00 511.51 511.51 0.04 0.00 512.25

Total 0.43 2.81 3.16 0.01 0.15 0.15 0.15 0.15 0.00 511.51 511.51 0.04 0.00 512.25

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.08 0.90 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 191.26 191.26 0.01 0.00 191.44

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.08 0.90 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 191.26 191.26 0.01 0.00 191.44

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2019

Off-Road 0.43 2.81 3.16 0.01 0.15 0.15 0.15 0.15 0.00 511.51 511.51 0.04 0.00 512.25

Total 0.43 2.81 3.16 0.01 0.15 0.15 0.15 0.15 0.00 511.51 511.51 0.04 0.00 512.25

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.09 0.08 0.90 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 191.26 191.26 0.01 0.00 191.44

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.08 0.90 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 191.26 191.26 0.01 0.00 191.44

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.5 Building - 2020

Off-Road 0.40 2.56 3.15 0.01 0.13 0.13 0.13 0.13 0.00 513.47 513.47 0.03 0.00 514.15

Total 0.40 2.56 3.15 0.01 0.13 0.13 0.13 0.13 0.00 513.47 513.47 0.03 0.00 514.15

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.08 0.07 0.84 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 188.39 188.39 0.01 0.00 188.56

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.08 0.07 0.84 0.00 0.28 0.01 0.29 0.00 0.01 0.01 0.00 188.39 188.39 0.01 0.00 188.56

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2020

Off-Road 0.40 2.56 3.15 0.01 0.13 0.13 0.13 0.13 0.00 513.47 513.47 0.03 0.00 514.15

Total 0.40 2.56 3.15 0.01 0.13 0.13 0.13 0.13 0.00 513.47 513.47 0.03 0.00 514.15

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.08 0.07 0.84 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 188.39 188.39 0.01 0.00 188.56

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.08 0.07 0.84 0.00 0.01 0.01 0.02 0.00 0.01 0.01 0.00 188.39 188.39 0.01 0.00 188.56

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.5 Building - 2021

Off-Road 0.06 0.37 0.50 0.00 0.02 0.02 0.02 0.02 0.00 82.31 82.31 0.00 0.00 82.41

Total 0.06 0.37 0.50 0.00 0.02 0.02 0.02 0.02 0.00 82.31 82.31 0.00 0.00 82.41

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.01 0.01 0.13 0.00 0.04 0.00 0.05 0.00 0.00 0.00 0.00 29.83 29.83 0.00 0.00 29.85

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.01 0.13 0.00 0.04 0.00 0.05 0.00 0.00 0.00 0.00 29.83 29.83 0.00 0.00 29.85

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.5 Building - 2021

Off-Road 0.06 0.37 0.50 0.00 0.02 0.02 0.02 0.02 0.00 82.31 82.31 0.00 0.00 82.41

Total 0.06 0.37 0.50 0.00 0.02 0.02 0.02 0.02 0.00 82.31 82.31 0.00 0.00 82.41

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.01 0.01 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29.83 29.83 0.00 0.00 29.85

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.01 0.01 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29.83 29.83 0.00 0.00 29.85

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2015

Off-Road 0.04 0.28 0.21 0.00 0.02 0.02 0.02 0.02 0.00 27.92 27.92 0.00 0.00 28.00

Archit. Coating 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.53 0.28 0.21 0.00 0.02 0.02 0.02 0.02 0.00 27.92 27.92 0.00 0.00 28.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.21 0.00 0.05 0.00 0.05 0.00 0.00 0.00 0.00 34.73 34.73 0.00 0.00 34.77

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.21 0.00 0.05 0.00 0.05 0.00 0.00 0.00 0.00 34.73 34.73 0.00 0.00 34.77

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.6 Coatings - 2015

Off-Road 0.04 0.28 0.21 0.00 0.02 0.02 0.02 0.02 0.00 27.92 27.92 0.00 0.00 28.00

Archit. Coating 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.53 0.28 0.21 0.00 0.02 0.02 0.02 0.02 0.00 27.92 27.92 0.00 0.00 28.00

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.73 34.73 0.00 0.00 34.77

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.73 34.73 0.00 0.00 34.77

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2016

Off-Road 0.05 0.31 0.25 0.00 0.03 0.03 0.03 0.03 0.00 33.28 33.28 0.00 0.00 33.36

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.64 0.31 0.25 0.00 0.03 0.03 0.03 0.03 0.00 33.28 33.28 0.00 0.00 33.36

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.23 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 40.70 40.70 0.00 0.00 40.74

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.23 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 40.70 40.70 0.00 0.00 40.74

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.6 Coatings - 2016

Off-Road 0.05 0.31 0.25 0.00 0.03 0.03 0.03 0.03 0.00 33.28 33.28 0.00 0.00 33.36

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.64 0.31 0.25 0.00 0.03 0.03 0.03 0.03 0.00 33.28 33.28 0.00 0.00 33.36

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.70 40.70 0.00 0.00 40.74

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.70 40.70 0.00 0.00 40.74

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2017

Off-Road 0.04 0.28 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.15 33.15 0.00 0.00 33.23

Archit. Coating 0.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.28 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.15 33.15 0.00 0.00 33.23

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.21 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 39.69 39.69 0.00 0.00 39.73

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.21 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 39.69 39.69 0.00 0.00 39.73

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.6 Coatings - 2017

Off-Road 0.04 0.28 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.15 33.15 0.00 0.00 33.23

Archit. Coating 0.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.28 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.15 33.15 0.00 0.00 33.23

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.69 39.69 0.00 0.00 39.73

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.69 39.69 0.00 0.00 39.73

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2018

Off-Road 0.04 0.26 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.35

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.63 0.26 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.35

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.19 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 39.02 39.02 0.00 0.00 39.06

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.19 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 39.02 39.02 0.00 0.00 39.06

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.6 Coatings - 2018

Off-Road 0.04 0.26 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.35

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.63 0.26 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.35

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.02 39.02 0.00 0.00 39.06

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.02 39.02 0.00 0.00 39.06

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2019

Off-Road 0.03 0.24 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.34

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.24 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.34

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.18 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 38.25 38.25 0.00 0.00 38.29

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.18 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 38.25 38.25 0.00 0.00 38.29

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.6 Coatings - 2019

Off-Road 0.03 0.24 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.34

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.24 0.24 0.00 0.02 0.02 0.02 0.02 0.00 33.28 33.28 0.00 0.00 33.34

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.02 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.25 38.25 0.00 0.00 38.29

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.02 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.25 38.25 0.00 0.00 38.29

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2020

Off-Road 0.03 0.22 0.24 0.00 0.01 0.01 0.01 0.01 0.00 33.41 33.41 0.00 0.00 33.46

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.22 0.24 0.00 0.01 0.01 0.01 0.01 0.00 33.41 33.41 0.00 0.00 33.46

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.01 0.17 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 37.68 37.68 0.00 0.00 37.71

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.01 0.17 0.00 0.06 0.00 0.06 0.00 0.00 0.00 0.00 37.68 37.68 0.00 0.00 37.71

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site
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3.6 Coatings - 2020

Off-Road 0.03 0.22 0.24 0.00 0.01 0.01 0.01 0.01 0.00 33.41 33.41 0.00 0.00 33.46

Archit. Coating 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.62 0.22 0.24 0.00 0.01 0.01 0.01 0.01 0.00 33.41 33.41 0.00 0.00 33.46

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.02 0.01 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 37.68 37.68 0.00 0.00 37.71

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.02 0.01 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 37.68 37.68 0.00 0.00 37.71

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site
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3.6 Coatings - 2021

Off-Road 0.00 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 5.36 5.36 0.00 0.00 5.36

Archit. Coating 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 5.36 5.36 0.00 0.00 5.36

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction On-Site

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.03 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 5.97 5.97 0.00 0.00 5.97

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.03 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.00 5.97 5.97 0.00 0.00 5.97

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Unmitigated Construction Off-Site



43 of 53

4.0 Mobile Detail

4.1 Mitigation Measures Mobile

Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Worker 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.97 5.97 0.00 0.00 5.97

Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.97 5.97 0.00 0.00 5.97

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction Off-Site

3.6 Coatings - 2021

Off-Road 0.00 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 5.36 5.36 0.00 0.00 5.36

Archit. Coating 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.09 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 5.36 5.36 0.00 0.00 5.36

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated Construction On-Site
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Unmitigated 2.94 6.66 26.34 0.07 7.37 0.38 7.74 0.12 0.36 0.48 0.00 5,557.21 5,557.21 0.19 0.00 5,561.18

Mitigated 2.94 6.66 26.34 0.07 7.37 0.38 7.74 0.12 0.36 0.48 0.00 5,557.21 5,557.21 0.19 0.00 5,561.18

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

4.2 Trip Summary Information

4.3 Trip Type Information

Single Family Housing 4,756.29 5,009.76 4358.69 13,449,956 13,449,956

Recreational Swimming Pool 67.51 42.78 54.80 112,339 112,339

Total 4,823.80 5,052.54 4,413.49 13,562,295 13,562,295

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Recreational Swimming Pool 9.50 7.30 7.30 33.00 48.00 19.00

Single Family Housing 10.80 7.30 7.50 40.20 19.20 40.60

Miles Trip %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW
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5.0 Energy Detail

Electricity 
Mitigated

0.00 0.00 0.00 0.00 0.00 940.36 940.36 0.04 0.02 946.25

NaturalGas 
Mitigated

0.10 0.84 0.36 0.01 0.00 0.07 0.00 0.07 0.00 977.76 977.76 0.02 0.02 983.71

Electricity 
Unmitigated

0.00 0.00 0.00 0.00 0.00 1,028.73 1,028.73 0.05 0.02 1,035.18

NaturalGas 
Unmitigated

0.11 0.97 0.41 0.01 0.00 0.08 0.00 0.08 0.00 1,122.55 1,122.55 0.02 0.02 1,129.38

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

5.1 Mitigation Measures Energy

Install Energy Efficient Appliances

Install High Efficiency Lighting

Exceed Title 24
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5.2 Energy by Land Use - NaturalGas

Single Family 
Housing

2.10357e+007 0.11 0.97 0.41 0.01 0.00 0.08 0.00 0.08 0.00 1,122.55 1,122.55 0.02 0.02 1,129.38

Recreational 
Swimming Pool

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.11 0.97 0.41 0.01 0.00 0.08 0.00 0.08 0.00 1,122.55 1,122.55 0.02 0.02 1,129.38

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Land Use kBTU tons/yr MT/yr

Unmitigated

Single Family 
Housing

1.83226e+007 0.10 0.84 0.36 0.01 0.00 0.07 0.00 0.07 0.00 977.76 977.76 0.02 0.02 983.71

Recreational 
Swimming Pool

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.10 0.84 0.36 0.01 0.00 0.07 0.00 0.07 0.00 977.76 977.76 0.02 0.02 983.71

NaturalGas Use ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Land Use kBTU tons/yr MT/yr

Mitigated
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Use Low VOC Paint - Residential Interior

6.1 Mitigation Measures Area

6.0 Area Detail

Single Family 
Housing

3.23291e+006 940.36 0.04 0.02 946.25

Recreational 
Swimming Pool

0 0.00 0.00 0.00 0.00

Total 940.36 0.04 0.02 946.25

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Mitigated

5.3 Energy by Land Use - Electricity

Single Family 
Housing

3.53672e+006 1,028.73 0.05 0.02 1,035.18

Recreational 
Swimming Pool

0 0.00 0.00 0.00 0.00

Total 1,028.73 0.05 0.02 1,035.18

Electricity Use ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use kWh tons/yr MT/yr

Unmitigated
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No Hearths Installed

Use Low VOC Cleaning Supplies

Use Low VOC Paint - Non-Residential Exterior

Use Low VOC Paint - Residential Exterior

Use Low VOC Paint - Non-Residential Interior

Unmitigated 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Mitigated 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Total NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr
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Architectural 
Coating

0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hearth 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Consumer 
Products

3.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.23 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Total 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Mitigated

6.2 Area by SubCategory

Architectural 
Coating

0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hearth 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Consumer 
Products

3.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.23 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

Total 3.82 0.09 7.57 0.00 0.00 0.04 0.00 0.04 0.00 12.36 12.36 0.01 0.00 12.61

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- 
CO2

Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Unmitigated
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Install Low Flow Shower

Use Water Efficient Irrigation System

Install Low Flow Toilet

Install Low Flow Bathroom Faucet

Install Low Flow Kitchen Faucet

7.1 Mitigation Measures Water

Unmitigated 189.68 1.00 0.03 219.33

Mitigated 160.95 0.80 0.02 184.72

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

7.0 Water Detail
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8.1 Mitigation Measures Waste

Single Family 
Housing

25.9052 / 
19.1692

160.35 0.80 0.02 184.04

Recreational 
Swimming Pool

0.0969948 / 
0.0697776

0.59 0.00 0.00 0.68

Total 160.94 0.80 0.02 184.72

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Mitigated

7.2 Water by Land Use

Single Family 
Housing

32.3816 / 
20.4145

188.98 1.00 0.03 218.51

Recreational 
Swimming Pool

0.121243 / 
0.0743105

0.70 0.00 0.00 0.81

Total 189.68 1.00 0.03 219.32

Indoor/Outdoor 
Use

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use Mgal tons/yr MT/yr

Unmitigated

8.0 Waste Detail
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8.2 Waste by Land Use

Single Family 
Housing

582.61 118.26 6.99 0.00 265.04

Recreational 
Swimming Pool

11.68 2.37 0.14 0.00 5.31

Total 120.63 7.13 0.00 270.35

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Unmitigated

Unmitigated 120.64 7.13 0.00 270.35

Mitigated 120.64 7.13 0.00 270.35

Total NA NA NA NA NA NA NA NA

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

tons/yr MT/yr

Category/Year



53 of 53

9.0 Vegetation

8.2 Waste by Land Use

Single Family 
Housing

582.61 118.26 6.99 0.00 265.04

Recreational 
Swimming Pool

11.68 2.37 0.14 0.00 5.31

Total 120.63 7.13 0.00 270.35

Waste 
Disposed

ROG NOx CO SO2 Total CO2 CH4 N2O CO2e

Land Use tons tons/yr MT/yr

Mitigated



APPENDIX 5.8-1 

Los Angeles County Fire Department “No Further Action” letter for the  

AEO Lease – Burns/Crist Lease Area 





APPENDIX 5.8-2 

Los Angeles County Fire Department “No Further Action” letter for the 

SADD Lease – North Pad and at the SADD Lease - South Pad Areas 







APPENDIX 5.8-3 

Health Risk Assessment by Environmental Resources Management, Inc. 



 

31 May 2006 
 
Via U.S. & Electronic Mail 
 
Ms. Kim Clark 
County of Los Angeles Fire Department 
Health Hazardous Materials Division 
5825 Rickenbacker Road 
Commerce, California 90040-3027 
 
Subject: Site Summary Report 

28801 Hasley Canyon Road  
Castaic, California 

Dear Ms. Clark: 

As requested by the Los Angeles County Fire Department (LACFD),  
ERM-West, Inc. (ERM), on behalf of Los Valles Company, Inc. (Los Valles), 
is submitting a site summary report to document site investigation and 
remediation activities conducted at the Los Valles site in Castaic, California.  
The overall purpose of this cover letter and report is to summarize 
environmental activities completed at the site and to provide justification 
for transitioning site remediation activities from an active to a passive 
phase. 

The 432-acre site is located along the north flank of Hasley Canyon, 
approximately 3 miles northwest of the city of Santa Clarita and east of 
Sloan Canyon, in the Castaic Hills area of the western San Gabriel 
Mountains.  The site is largely undeveloped, but contains a number of 
graded dirt roads and three approximately one-acre graded areas (pads) 
that were historically used to support oil production activities.  A total of 
ten oil wells were previously operated on the pads.  The oil production 
wells, installed in the 1970s or 1980s, were closed and properly abandoned 
in April 2003.  The California Department of Oil and Gas (D.O.G.) reviewed 
closure reports and issued written approval for the well closures.  Previous 
oil production activities resulted in potential environmental impacts at 
these three areas.  The three former production areas are referred to as:  

1. AEO Lease – Burns/Crist (AEO Pad);  

2. SADD Lease – North Pad; and  

3. SADD Lease - South Pad.  

Environmental  
Resources 
Management 
 
3 Hutton Centre 
Suite 600 
Santa Ana, CA 92707 
 (714) 430-1476 
 (714) 436-2940 (fax) 



Ms. Kim Clark 
31 May 2006 
Page 2 

Los Valles is in the process of developing the site as a residential and 
recreational, mixed-use development consisting of single-family, custom 
luxury homes and a championship golf course.  No homes are proposed 
above the areas containing impacted soil.  The land directly above the 
impacted areas will be used for the planned golf course. 

Since early 2003, Los Valles has completed the following tasks to evaluate 
impacted materials at the site: 

• Abandonment and closure of oil wells; 

• Phase I Environmental Site Assessment; 

• Limited Phase II Site Investigation; 

• Pipeline removal; and 

• Investigation of subsurface petroleum hydrocarbon impacts. 

Total petroleum hydrocarbon (TPH) impacted soil was identified at the site, 
primarily at the SADD Lease – North Pad.  A Remedial Action Plan (RAP) 
was prepared and approved by the LACFD in 2004 to propose remedial 
activities designed to address impacted soil present at the site.  The overall 
objective of the remediation program was to eliminate potential exposure to 
constituents of concern (COCs).  

Potential exposure pathways to COCs, based on proposed land use, 
included  

• Direct contact with impacted soil;  

• Ingestion of impacted soil; 

• Inhalation of impacted air; and 

• Ingestion of impacted groundwater.  

A combination of concentration (conservative baseline target objectives) and 
performance-based criteria was used to determine when remediation 
activities would be complete, such as: 

•  Mass removal; 

•  Asymptotic recovery during best available technology application; and 

•  Risk reduction/elimination. 
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To achieve the RAP objectives, a set of interrelated remediation activities 
was proposed, including excavation, active soil venting, passive soil 
venting, and groundwater monitoring.  Excavation activities were intended 
to minimize the dermal and soil ingestion pathways by removing the 
potential for direct contact to future site users and construction workers. 
Active and passive soil venting addresses the inhalation and groundwater 
ingestion pathways, as well as groundwater protection by removing the 
mobile COCs.  

The RAP proposed soil excavation up to 10 feet below ground surface for 
the impacted areas. To remediate the remaining impacted soil, a soil 
venting program was proposed for both the North and South Pads.  Two 
phases were proposed for the soil venting program, (1) an active phase 
where a soil vapor extraction (SVE) system extracted vapors, via vacuum, 
from the soil through a network of vapor extraction wells for treatment; and 
(2) a passive phase where the wells are simply vented to the atmosphere.  
Transitioning from active to passive venting would occur once active 
venting reaches asymptotic levels for influent concentration and mass 
removal rates.  A groundwater well installation and monitoring program 
was proposed to assess groundwater quality.   

To date, Los Valles has completed the following remedial activities: 

• Excavation and off-site disposal of shallow impacted soil; 

• Installation of a vapor barrier at the bottom of the excavation and 
directly over the residual impacted soil; 

• Installation and operation of an active soil venting system (i.e., SVE and 
treatment system);  

• Evaluation of current potential health risks related to residual impacted 
soil; and 

• Groundwater monitoring. 

The completed excavation and backfilling activities created a minimum of 
10 feet of buffer soil from the shallowest residual impacted soil from 
potential receptors, in effect, eliminating the direct contact with impacted 
soil and ingestion of impacted soil exposure pathways.  The excavation 
activities covered minor stained soil at the AEO Pad and over 1,000 cubic 
yards of shallow soil at the SADD Lease-North and South Pads.  
Additionally, shallow pipelines were removed throughout the site. 
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The vapor barrier and active soil venting activities completed to date 
greatly reduced the potential risks to future site receptors (including nearby 
residences, golf course workers and visitors, and construction workers) 
from an inhalation of impacted air perspective.  Active soil venting 
activities were performed at the SADD Lease-North Pad, which removed 
over 14,600 pounds of hydrocarbons from the subsurface.  Mass removal 
rates and system influent concentrations have decreased by approximately 
90 percent or greater and have reached asymptotic conditions.   

A screening-level health risk assessment (HRA) was conducted to evaluate 
whether passive venting of residual impacted soil would pose a health risk 
to future site users or occupants, considering the proposed golf course and 
residential development.  It should be noted that no residential structures 
would be built over the impacted areas.  The HRA concluded that the 
maximum predicted individual excess carcinogenic risks at all modeled 
locations would be well below the Office of Environmental Health Hazards 
Assessment (OEHHA) recommended significance level.  Correspondingly, 
the non-carcinogenic chronic and acute hazard indices predicted in this 
analysis have also been shown to be orders of magnitude below the 
OEHHA recommended significance level.  As such, the passive venting of 
the soil gas wells in the SADD Lease-North and South Pads are not 
predicted to cause any significant health risk to future residents, workers, or 
guests during the construction or operation of the proposed golf course. 

Los Valles recognizes that the ingestion of impacted groundwater exposure 
pathway has not been addressed in this letter or attached report.  Los Valles 
has conducted groundwater monitoring at the site since early 2003 and has 
only observed low (less than the drinking water standards) and sporadic 
detections of TPH constituents at the site.  Los Valles understands that it 
will need to contact the Regional Water Quality Control Board (RWQCB) to 
resolve this issue once the soil impacts are addressed with the LACFD. 

In summary, impacted soil was identified and characterized at the Los 
Valles site.  Remedial activities have been performed to remove and reduce 
contaminant mass.  A HRA provided confirmation that residual impacted 
soil poses no significant risks to future site users.  In addition, monitoring 
has demonstrated that groundwater is not significantly impacted and the 
continuation of the active system will have no net benefit to groundwater 
quality beneath the site.  At this time, Los Valles requests that the LACFD 
approve the shutdown of the active soil venting system and transitioning to 
the passive venting phase.   



Ms. Kim Clark 
31 May 2006 
Page 5 

As discussed previously with the LACFD, Los Valles will perform a final 
round of sampling at the site.  This sampling event will consist of two 
components: 

1. Soil sampling at four to six locations, at multiple depths, at the SADD 
Lease North Pad; and 

2. Confirmation soil vapor sampling from all existing passive venting 
wells. 

Los Valles and ERM understand that the LACFD will work with OEHHA to 
review this document.  Submittal of this document is consistent with 
discussions between the LACFD and Los Valles/ERM in late 2005 and 
May 2006.  We look forward to your response.  We will also coordinate the 
field sampling schedule with the LACFD.  If you have any questions 
regarding this project, please contact me at (714) 430-1476.   
 
Sincerely, 
 
 
Truong Mai, P.E.  
Partner  

TTM/taa/0021456.40 

cc: Mr. Jeff Kaplinski, Los Valles Company, Inc. 
 Ms. Amber Sakai, Los Valles Company, Inc. 
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1.0 INTRODUCTION 

On behalf of Los Valles Company, Inc. (Los Valles), ERM-West, Inc., 
(ERM) has prepared this summary report for the Los Valles site in Castaic, 
California.  The Los Angeles County Fire Department (LACFD), as the 
lead agency for this site, requested that Los Valles submit this summary 
report.   

This report summarizes investigation and remediation activities 
conducted at the Los Valles site to date.  These activities have addressed 
the bulk of the impacted surface and subsurface contamination at the site.  
As such, Los Valles is submitting this report to request a transition from 
active soil venting operations to passive soil venting at the site, thus 
allowing the site to be redeveloped unimpeded. 

Since early 2003, Los Valles has completed the following tasks to evaluate 
and address impacted materials at the Site: 

• Abandonment and closure of oil wells; 

• Phase I environmental site assessment (ESA); 

• Limited Phase II site investigation; 

• Pipeline removal; 

• Investigation of subsurface petroleum hydrocarbon impacts; 

• Development of a remedial approach; 

• Excavation and off-site disposal of shallow impacted soil; 

• Installation and operation of an active soil venting system (i.e., soil 
vapor extraction and treatment system);  

• Groundwater monitoring; and 

• Evaluation of current potential health risks related to residual 
impacted soil. 

This report is organized as follows: 

• Section 2.0 describes site characteristics, background, and proposed 
land use; 

• Section 3.0 discusses previous investigation activities; 
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• Section 4.0 presents the remediation approach and activities 
completed; 

• Section 5.0 summarizes the health risk assessment; 

• Section 6.0 presents conclusions and recommendations; and 

• Section 7.0 provides references. 
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2.0 SITE BACKGROUND 

2.1 GENERAL SITE DESCRIPTION AND HISTORY 

The 432-acre site is located along the north flank of Hasley Canyon, 
approximately 3 miles northwest of the city of Santa Clarita and east of 
Sloan Canyon, in the Castaic Hills area of the western San Gabriel 
Mountains.  Figure 1 shows the site location. 

The site is largely undeveloped, but contains a number of graded dirt 
roads and three approximately one-acre graded areas (pads) that were 
historically used to support oil production activities.  A total of ten oil 
wells previously operated on the pads.  The oil production wells, installed 
in the 1970s or 1980s, were closed and properly abandoned in April 2003.  
The California Department of Oil and Gas (D.O.G.) reviewed closure 
reports and issued written approval for the well closures.  

Previous oil production activities resulted in potential environmental 
impacts at these three areas.  The three former production areas, as shown 
on Figure 2, are referred to as:  

1. AEO Lease – Burns/Crist (AEO Pad);  

2. SADD Lease – North Pad; and  

3. SADD Lease - South Pad.  

2.2 SURFACE DRAINAGE, GEOLOGY, AND HYDROGEOLOGY 

Four small canyons drain southward across the Site into the Hasley 
Canyon Wash, then into Castaic Creek to the east, and finally into the 
Santa Clara River.  The tributary streams are incised into the alluvium 
indicating fairly recent rejuvenation.  All of the streams on the property, 
including Hasley Canyon Wash, are seasonally intermittent. 

Recent-age alluvium is present within the canyons.  The Saugus 
Formation outcrops along the ridges and underlays the alluvium in the 
canyons throughout the general area of the Site.  Groundwater is extracted 
from the Saugus Formation and used for a variety of purposes in the Santa 
Clarita area.  It is estimated that the Saugus Formation stores 
approximately 1 million acre-feet of water, and that it has historically 
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supplied between 7,500 and 15,000 acre-feet of water annually.  An 
additional 10,000 to 20,000 acre-feet of water per year will be extracted 
from the Saugus Formation through new wells to support planned 
development activities in the area.  Although groundwater is present at 
the Site at depths of approximately 50 to 100 feet below ground surface 
(bgs), usable groundwater has reportedly been extracted from much 
greater depths (approximately 3,000 feet bgs).   

Other water supply sources in the Santa Clarita area include the alluvial 
aquifer associated with the Santa Clarita River (located 2 miles east of the 
Site) and water imported from the State Water Project.  As of 1999, The 
Los Angeles County Waterworks District No. 36 provided imported water 
to approximately 827 connections in the Hasley Canyon and Val Verde 
areas. 

2.3 PROPOSED LAND USE 

Los Valles is in the process of developing the Site as a residential and 
recreational mixed-use development consisting of single-family custom 
luxury homes and a championship golf course.  The development plan is 
shown on Figure 3.  As presented on Figure 3, no homes are proposed 
above the areas containing impacted soil.  The land directly above the 
impacted areas will be used for the planned golf course. 
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3.0 SUMMARY OF INVESTIGATION ACTIVITIES 

This section presents a summary of relevant environmental activities 
performed.  Two main phases of investigation occurred at the site:  

• Phase I ESA, limited Phase II site investigation, and pipeline removal; 
and 

• Evaluation of subsurface petroleum hydrocarbon impacts. 

3.1 PHASE I ENVIRONMENTAL SITE ASSESSMENT, LIMITED PHASE II 
SITE INVESTIGATION, AND PIPELINE REMOVAL 

A Phase I ESA, limited Phase II site investigation, and pipeline removal 
were conducted at the site by California Environmental Geologist and 
Engineers, Inc. (CEGE) prior to December 2003.  Following closure and 
sign off by D.O.G., CEGE was retained by Ervin, Cohen & Jessup (a law 
firm) on behalf of its client Hasley Canyon Land Company, LLC, to 
remove certain subsurface pipelines and further investigate and document 
site conditions.  Stained and odorous soil was discovered when CEGE 
removed the pipelines at the SADD lease pads in June and July of 2003.  
Subsequent subsurface investigations by CEGE revealed three distinct 
areas of soil contaminated with petroleum hydrocarbons (reported as 
unrefined crude and a diluent product), ranging from depths of 10 bgs to 
90 feet bgs and in concentration from below analytical detection limits to 
24,000 milligrams per kilogram (mg/kg) total petroleum hydrocarbons 
(TPH).  Lower concentrations of benzene, toluene, ethylbenzene, and 
xylenes were also observed.  A single groundwater grab sample was 
collected at 100 feet below grade.  The benzene concentration was 
reported to be 43 micrograms per liter (µg/L) and low levels of 
gasoline-range hydrocarbons were detected in soils at this location.  

3.2 EVALUATION OF SUBSURFACE PETROLEUM HYDROCARBON 
IMPACTS 

Based on the results obtained by CEGE, Los Valles retained ERM to 
further evaluate the nature and extent of the potentially impacted soil and 
groundwater.  ERM performed subsequent soil, soil gas, and groundwater 
investigations.  In addition, pipeline removal activities associated with the 
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former production areas at the former AEO Lease Pad were also 
performed.  These activities are discussed separately below. 

3.2.1 Abandoned Pipeline Removal  

Starting on 17 December 2003, CEGE removed pipelines within the project 
site, all of which were located within the AEO Lease Pad area and along 
the road leading towards the active off-site oil production facility north of 
Hasley Canyon Road.  ERM was present at the Site during a majority of 
CEGE’s field activities to observe and document any staining associated 
with the excavations.  

Staining was observed at two locations within the AEO Lease Pad Area, 
one in the southwest corner on the pad and the other approximately  
90 feet west of the first location.  No stained areas were observed outside 
of the AEO Lease Pad area during pipeline removal activities.  All 
pipelines were removed except for approximately 100 feet near the 
southern property boundary of the Site, which was not removed because 
other utilities reportedly crossed the pipeline in this area and, therefore, 
the safe removal of the pipeline was not feasible.    

To confirm that the pipeline did not impact underlying soils along the 
southern property boundary, soil vapor samples were collected on  
12 February 2004 near the site perimeter at the former pipeline location. 
Figure 4 shows the extent of the removed pipeline and locations of the soil 
vapor samples. 

3.2.2 Trenching Operations 

On 21 January 2004, three exploratory trenches were excavated to remove 
stained soil observed during the pipeline removal activities at the AEO 
Lease Pad area.  A backhoe was used to excavate three trenches 
(designated as Trench 1, 2, and 3) to depths of approximately 15 feet, 5.2 
feet, and 14.5 feet, respectively.  Figure 5 shows the soil boring locations 
and trench areas at the AEO Lease Pad area.  Stained soil removed during 
these efforts was stockpiled on site, wrapped in visqueen, and 
subsequently disposed of off site. 

3.2.3 Soil Vapor Monitoring 

A total of 74 soil vapor samples were collected at 30 different locations as 
follows: 
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• AEO Lease – Burns/Crist – Nine samples were collected from three 
locations at depths of 5 to 20 feet bgs (Figure 4); 

• SADD Lease-North Pad – Twenty-seven samples were collected from 
ten locations, at depths of 5 to 20 feet bgs, as shown on Figure 6; and 

• SADD Lease-South Pad – Twenty-two samples were collected from 
eight locations, at depths of 5 to 20 feet bgs, as shown on Figure 7. 

• Adjacent to the off-site active oil production area - Sixteen samples 
were collected from eight locations at depths of 10 to 20 feet bgs, as 
shown on Figure 8. 

Samples selected for laboratory analysis were analyzed by H&P Mobile 
Geochemistry or Del Mar Analytical for one or more of the following 
constituents: 

• Volatile organic compounds (VOCs) in accordance with United States 
Environmental Protection Agency (USEPA) Method 8260; 

• Methane, fixed gases, and hydrogen sulfide, in accordance with 
American Standard Testing Methods Method 1945-96 and methane by 
USEPA Method 8015M; 

• Total Petroleum Hydrocarbons as gasoline by USEPA Method 8015M;  

• Methane, carbon dioxide, oxygen, and barometric pressure measure by 
Landtech, Model 6EM2000; and 

• Hydrogen sulfide measured by Jerome, Model 631-X. 

In addition, 11 surface soil samples were collected (eight samples at the 
SADD Lease pads, two samples of an unknown tar-like material, and a 
background sample as shown on Figure 9. Finally, 23 soil borings were 
drilled to collect soil samples from the SADD Lease pads and the AEO 
Lease Pad. Figures 10 and 11 show the locations of all soil borings. 

3.2.4 Groundwater Monitoring 

Figure 12 shows a total of eight ground water monitoring wells that were 
installed at the three pads: 

• AEO Lease–Burns/Crist – One monitoring well installed on the pad 
area. 

• SADD Lease-North Pad – Three monitoring wells installed on the pad 
area; and 
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• SADD Lease-South Pad – Two monitoring wells installed on the pad 
area, and two wells west of the south pad area. 

3.2.5 Results 

The results of these activities indicated the following: 

• Chemical analyses conducted on numerous soil and groundwater 
samples did not detect the presence of any chemicals of concern 
(COCs) other than those typically associated with petroleum 
hydrocarbons. 

• The petroleum hydrocarbons present at the Site contain a relatively 
low volatile content, and occur at or near the three former production 
areas. 

• Following targeted soil excavation, remaining soil impacts at the AEO 
Lease–Pad are minimal and do not warrant additional remedial 
actions. 

• Limited soil impacts at both the SADD Lease–North and South Pads 
warrant additional remedial actions. 

• No contaminants were detected above their Maximum Contaminant 
Level or USEPA Region IX Tap Water Preliminary Remediation Goals 
(PRGs) in the groundwater samples. 

The sampling results for the contaminants mentioned above are 
summarized in Tables 1 through 5.  Also, a detailed discussion of the 
investigation results, sample locations, and sampling methods is 
presented in the Evaluation of Subsurface Petroleum Hydrocarbon 
Impacts-Former Oil Production Pad Areas (ERM, 2004a).   
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4.0 REMEDIAL APPROACH AND ACTIVITIES 

This section presents a summary of relevant remedial activities performed 
at the site. These activities include:  

• Development of a Remedial Action Plan (RAP); 

• Soil excavation and pipeline removal; 

• Groundwater monitoring; and 

• Active soil venting and treatment. 

4.1 REMEDIAL ACTION PLAN  

A RAP (ERM, 2004c) was prepared (and approved by the LACFD) to 
propose remedial activities designed to address impacted soil present at 
the site.  The overall objective of the remediation program was to 
eliminate potential exposure to COCs.  

Potential exposure pathways of COCs, based on proposed land use, 
included ingestion of impacted soil and groundwater, direct contact with 
impacted soil, and inhalation of impacted air. A combination of 
concentration and performance-based criteria was used to determine 
when remediation activities would be complete, such as: 

•  Mass removal; 

•  Asymptotic recovery during best available technology application; and 

•  Risk reduction/elimination. 

Preliminary clean-up levels were developed to provide conservative 
baseline target objectives for VOCs. Factors may be modified based on 
subsequent monitoring of performance-based criteria during active 
remedial implementation.  Clean-up levels were calculated for benzene, 
toluene, ethylbenzene and xylenes (BTEX). These calculations are 
presented in Appendix A (Tables A1-A8).  Figures 13 and 14 provide 
analytical results for soil sampling from previous investigations (to May 
2004); those results that are shaded exceeded the preliminary clean-up 
levels calculated for BTEX. 
 
To achieve the RAP objectives, a set of interrelated remediation activities 
was proposed, including excavation, active soil venting, passive soil 
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venting, and groundwater monitoring. Excavation activities were 
intended to minimize the dermal and soil ingestion pathways by 
removing the potential for direct contact to future site users and 
construction workers. Active and passive soil venting addresses the 
inhalation and groundwater ingestion pathways, as well as groundwater 
protection by removing the mobile COCs.  

The RAP proposed soil excavation up to 10 ft bgs for the impacted areas. 
To remediate the remaining impacted soil, a soil venting program was 
proposed for both North and South Pads. Two phases were proposed for 
the soil venting program, an active phase where a soil vapor extraction 
(SVE) system (shown on Figure 15) extracted vapors via vacuum from the 
soil through a network of vapor extraction wells for treatment, and a 
passive phase where the wells are simply vented to the atmosphere.  
Transitioning from active to passive vent would occur once active venting 
reaches asymptotic levels for influent concentration and mass removal 
rates.  A groundwater well installation and monitoring program was 
proposed to assess groundwater quality.   

4.2 SOIL EXCAVATIONS 

4.2.1 Excavation Activities and Pipeline Removal 

On 2 June 2004, soil excavation activities commenced at the SADD Lease-
North and South Pads. The upper 10 feet of soil was removed in both 
excavations, using an excavator, and stockpiled adjacent to the 
excavations.  During excavation activities, abandoned steel pipelines 
ranging in size from 1- to 2-inches in diameter and containing residual 
product, were uncovered at approximately 3 feet bgs and extending under 
the adjacent access roads.  A total of approximately 2,500 feet of 
abandoned pipeline was removed (Figures 16 and 17). Stained soil was 
observed in several small areas under the pipeline joints.  All stained soil 
encountered was removed and added to the excavation stockpile.  In 
general, VOC concentrations were not detected with the photoionization 
detector and there was no visual staining observed in the pipeline 
trenches during soil screening. The trenches were backfilled with the 
native soil. 

To confirm the extent of impacted soil associated with the pipelines in the 
north end of the South Pad excavation area, three trenches were excavated 
north of the South Pad excavation (Figure 18).  
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Confirmation samples were collected from all excavation walls and 
bottoms. Results of these samples are discussed in Section 4.2.2. 

Upon completion of the sidewall and bottom sampling, the North Pad 
excavation was lined with a vapor barrier consisting of 60-mil high-density 
polyethylene and then backfilled with fill sand.   

The South Pad excavation was backfilled with a combination of clean 
excavated soil and fill sand.  The fill material was placed in the excavation 
in 1-foot lifts to the surface and wheel rolled with the bucket loader. 

4.2.2 Results 

Confirmation sampling activities for the SADD Lease – North Pad were 
performed under the supervision of LACFD personnel, who prescribed 
the sampling locations and analysis. Sample results are summarized in 
Tables 6 through 10 and shown on Figures 18 and 19.  The laboratory 
report and chain-of-custody forms can be found in the Summary Report, 
Los Valles Land & Golf, LLC. (ERM, 2004b). 

Table 6 and Figure 18 show that VOCs were detected in three of the eight 
excavation soil samples; however, the concentrations did not exceed the 
USEPA’s PRGs for residential soil.   

Table 7 and Figure 18 indicate that TPHs as diesel and motor oil were 
detected in all of the excavation soil samples except NP-SSW.  Detected 
concentrations of TPH as diesel ranged from 1.2 mg/kg to 2,100 mg/kg.  
Detected concentrations of TPH as motor oil ranged from 1.8 to  
640 mg/kg.  Results of the TPH analyses were compared to the Regional 
Water Quality Control Board soil screening levels (SSLs) for TPH-
impacted soil located within approximately 20 to 150 feet above 
groundwater.  Concentrations of TPH as diesel in bottom samples  
(NP-NBS and NP-SBS) exceeded the SSL.  

As shown in Table 8 and on Figure 18, naphthalene was detected at a 
concentration of 4,700 µg/kg in soil sample NP-SBS collected from the 
bottom of the excavation.  No other Polynuclear Aromatic Hydrocarbons 
were detected in the confirmation samples. 

Polychlorinated Biphenyls were not detected in the confirmation soil 
samples, as illustrated on Figure 19 and in Table 9.  
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As shown on Figure 19 and in Table 10, metals were detected in all of the 
excavation soil samples; however, the concentrations did not exceed the 
PRGs for residential soil. 

The report recommended the installation of three vapor extraction wells to 
remediate the remaining subsurface soil, deeper than approximately  
10 feet bgs. The recommended design was a triple screen extraction well 
(screen intervals at 10 to 20 feet bgs, 30 to 50 feet bgs, and 50 to 75 feet bgs) 
to optimize soil remediation efforts by extracting vapors at different depth 
intervals.  

4.3 GROUNDWATER MONITORING SUMMARY 

Groundwater monitoring at the Site was conducted from December 2003 
to December 2004 (four quarterly sampling events were performed during 
this period). At the request of the LACFD, an extra monitoring event was 
performed in May 2005 before well decommission. Table 11 shows results 
for all sampling events.  

Based on Table 11, all monitoring wells, with the exception of MW-4, 
appear to be free of contaminants.  Although hydrocarbon constituents, 
including ethylbenzene, xylenes, propylbenzene, and naphthalene, were 
detected sporadically in MW-4, the detected concentrations have only 
been marginally above the detection limits and much less than the 
Maximum Contaminant Levels.  

4.3.1 Monitoring Wells Decommission  

Historically, the groundwater sample results indicate that the 
contamination from the soil has not migrated to the groundwater. For that 
reason, ERM obtained permission to decommission the eight monitoring 
wells at the Site. The monitoring wells were properly destroyed on 25 to 
27 May 2005. Each of the eight wells was drilled out to total depth as 
required by the County of Los Angeles. To seal the boreholes, neat cement 
was pumped through a pipe from the bottom to the top in each borehole. 
Table 12 shows the former well construction details and groundwater 
level data collected during the abovementioned period of time.   



  

 

ERM 13 FORMER SADD LEASE SITE/0021456.40/7/13/2006 

4.4 SOIL VAPOR EXTRACTION SYSTEM PERFORMANCE SUMMARY 

In August 2004, ERM installed three multi-port vapor venting wells at the 
Site.  Two wells, designated as VW-1 and VW-2, were installed within the 
footprint of the excavation at the North Pad and a third well (VW-3) was 
installed approximately 20 feet north of MW-4 at the South Pad.  Well 
locations at the North and South Pads are shown on Figures 20 and 21, 
respectively. Wells VW-1 and VW-2 were constructed identically, with 
screened sections at 10 to 30 feet bgs, 35 to 55 feet bgs, and 60 to 80 feet 
bgs.  Because the depth to groundwater is shallower at the South Pad, well 
VW-3 was constructed with only two screened sections at 10 to 30 feet bgs 
and 35 to 55 feet bgs.  

Following the first round of vapor samples collected in August 2004, it 
was determined that low hydrocarbon concentration in South Pad 
(VW-3) soil vapor did not warrant an active SVE system, thus no SVE 
system was installed at the South Pad. On the other hand, soil vapor 
samples collected from the North Pad contained benzene, toluene, and 
xylenes at concentrations greater than the screening levels, thus an active 
SVE program was warranted for the North Pad. 

During active soil venting, ERM collected and analyzed periodic soil 
vapor samples for evaluation of the system’s effectiveness. Vapor 
analytical results (Table 13) indicate that the active soil venting system 
influent concentrations and mass removal rates appear to have reached 
asymptotic conditions. The COC concentrations in the individual vapor 
extraction wells decreased significantly since startup of the active soil 
venting system, as shown in Table 13 and on Figure 22. Similarly, the 
system influent concentrations, shown in Table 14, reduced considerably 
compared to prior to system operation start-up. To date, the active soil 
venting system has removed and treated approximately 14,647 pounds of 
hydrocarbons, as shown in Table 15. 

Los Valles and ERM believe that, during the 12 months of active soil vapor 
extraction, COC concentrations have reduced to levels where passive soil 
venting may be appropriate. In order to obtain necessary information to 
prepare a risk assessment, Los Valles and ERM, with LACFD concurrence, 
collected vapor samples during system shutdown to evaluate rebounding 
and off-gas concentrations from the well. This data was then used to 
conduct a HRA.  
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5.0 HEALTH RISK ASSESSMENT  

To confirm that active soil venting tasks have reduced potential health 
risks at the site adequately and transitioning to the passive venting phase 
is appropriate, a HRA (ERM, 2006a) was conducted.  Soil vapor samples 
representative of passive soil venting conditions were collected to provide 
a basis for the risk evaluation.  Specifically, the HRA focuses on the 
passive venting of vapors from partially treated soil at the Former SADD 
Lease Pads after the development of the property.   The HRA report was 
submitted to the LACFD in February 2006.  Following review of the HRA 
report, the LACFD requested that Los Valles submit this site summary 
report.  The entire HRA report, as initially submitted to the LACFD, is 
included as Appendix B.  The section summarizes the HRA Report. 

The screening HRA is used to conservatively assess the potential for 
carcinogenic risk and non-carcinogenic health effects from the passive 
venting of residual impacted soil at the SADD Lease-North and South 
Pads on near-by future residents, golf-course workers, and golf course 
guests.  The HRA includes the development of air toxic emission rates, 
model analysis of exposure, and the predicted health impacts from the 
continuous low-level releases into the atmosphere. 

5.1 HEALTH RISK ASSESSMENT METHODOLOGY 

In order to assess the impacts from the passive well emissions, mass 
emissions are required to conduct exposure modeling.  Mass emissions 
can be calculated from soil gas concentrations. For the purpose of this 
model, it is assumed that all vent piping will be bundled at one location 
for both the North and South Pads, and a single point source will be used 
to model each location.  The soil gas concentrations at each depth for VW-
1 and VW-2 will be averaged to define the soil gas concentration in the 
emissions development for the North Pad source.  Similarly, all depths 
from VW-3 will be used to calculate the average soil gas for the South Pad 
source. The most current measurements were used to represent current 
and future soil gas estimates. 

For the purposes of the HRA, the SCREEN3 model was utilized to assess 
maximum ground-level concentrations.  This model has been approved by 
the USEPA and the California Air Resources Board (CARB) for use in 
assessing air quality impacts for regulatory purposes.  The model 
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calculates maximum 1-hour concentrations from single sources at 
specified receptor locations for selected hypothetical, worst-case 
meteorological conditions.  Long-term exposure in this assessment was 
estimated by applying a 1-hour to annual peak-to-mean ratio of 0.1, as 
specified by CARB, to the 1-hour maximum concentration.  This has been 
shown to be a conservatively high estimate of long-term impacts.  Short-
term exposure (1-hour) will be determined by the maximum 1-hour 
predicted concentration from all meteorological conditions. 

Four specific receptors were selected for analysis.  These include: 1) the 
closest future residential location to the North Pad source; 2) the closest 
tee box to the North Pad source; 3) the closest future resident to the South 
Pad source; and 4) the closest tee box to the South Pad source.  It is 
assumed that the tee boxes will be the location where the highest likely 
exposure will be to both workers and guests.  Since distances vary 
between the North Pad and South Pad sources with respect to the four 
sensitive receptor locations, eight distances were modeled, four relative to 
each source.   

For long-term residential risk exposure, Office of Environmental Health 
Hazard Assessment (OEHHA) suggests a conservative estimate of 
24 hours per day, 350 days per year, for a 70-year period.  OEHHA also 
suggests that a residential inhalation rate of 302 liters per kilogram-day 
(l/kg-day) be used. Due to the unique aspects of the workplace at the golf 
course, as recommended by OEHHA, the inhalation rate of 149 l/kg-day 
was used.  In addition, the recommended values of 8 hours per day,  
5 days per week, and 49 weeks per year (a total of 245 days per year) were 
used with the modification that, over any given year, the worker is 
expected to be at each hole only 1/18 of the time (on an annual basis).  
Finally, the over worker exposure is assumed to be 40 years, as 
recommended by OEHHA. There is no guidance on risk exposures for 
golf course guests; therefore, as a conservative estimate, it was assumed 
that a golfer would play the course once per week, 52 weeks per year for a 
period of 20 years.  At any hole, the time spent for tee-off was assumed to 
be 15 minutes.   

For the estimation of carcinogenic risk and non-carcinogenic chronic and 
acute health effects, only BTEX are identified on the OEHHA air toxic list.  
Benzene has the potential for carcinogenic risk and chronic/acute health 
effects.  Toluene and xylene have the potential for both chronic and acute 
non-carcinogenic health effects.  Ethylbenzene is only identified for the 
potential of non-carcinogenic chronic health effects.  
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For more information on the methodology and assumptions used in the 
HRA Report, refer to Appendix B, where the report is attached in its 
entirety.  

5.2 HEALTH RISK ASSESSMENT RESULTS 

Overall, the results of the preliminary screening HRA indicate that the 
carcinogenic risks and non-carcinogenic chronic and acute health effects 
are below recognized safe health levels.  Detailed reporting of the HRA 
results obtained can be found in Appendix B.   

5.3 HEALTH RISK ASSESSMENT CONCLUSIONS 

Based upon the results of the HRA, the maximum predicted individual 
excess carcinogenic risks at all modeled locations will be well below the 
OEHHA recommended significance level.  Correspondingly, the non-
carcinogenic chronic and acute hazard indices predicted in this analysis 
have also been shown to be orders of magnitude below the OEHHA 
recommended significance level.  As such, the passive venting of the soil 
gas wells in the SADD Lease-North and South Pads are not predicted to 
cause any significant health risk to future residents, workers, or guests 
during the construction or operation of the proposed golf course. 
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6.0 CONCLUSIONS  

Based on the results of the investigation, remediation activities, and health 
risk evaluation conducted to date, the following conclusions can be made: 

• Hydrocarbon-impacted soil warranting remediation was identified 
and characterized at the site.  A remedial approach was developed to 
address the impacts and reduce potential health and environmental 
risks.  This approach comprised of shallow soil excavation and off site 
disposal, active and passive soil venting, and groundwater monitoring.   

• Shallow soil excavation and off site disposal have been completed 
under LACFD oversight.  The excavation activities covered minor 
stained soil at the AEO Pad and over 1,000 cubic yards of shallow soil 
at the SADD Lease-North and South Pads.  Los Valles also installed a 
soil vapor barrier at the bottom of the excavation at the SADD Lease-
North Pad, directly over the deeper residual impacted soils, to 
minimize potential upward vertical migration of soil vapors from the 
deeper impacts.  Additionally, shallow pipelines were removed 
throughout the site.   

• Active soil venting activities were performed at the SADD Lease-North 
Pad and removed over 14,600 pounds of hydrocarbons from the 
subsurface.  Mass removal rates and system influent concentrations 
have decreased by approximately 90 percent or greater and appear to 
have reached asymptotic conditions.   

• Site-wide groundwater monitoring indicates that minimal impact to 
groundwater has occurred.  Low hydrocarbon concentrations were 
only sporadically detected over five separate site-wide monitoring 
events spanning approximately 18 months.  Most of the eight 
monitoring wells contained no detectable hydrocarbon concentrations 
over the entire monitoring period. 

• A HRA was conducted to evaluate whether passive venting of residual 
impacted soil would pose a health risk to future site users or 
occupants, considering the proposed golf course and residential 
redevelopment of the Site.  It should be noted that no residential 
structures would be built over the impacted areas.  All impacted areas 
will be incorporated as features of the golf course.  The HRA 
concluded that the maximum predicted individual excess carcinogenic 
risks at all modeled locations would be well below the OEHHA 
recommended significance level.  Correspondingly, the non-
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carcinogenic chronic and acute hazard indices predicted in this 
analysis have also been shown to be orders of magnitude below the 
OEHHA recommended significance level.  As such, the passive 
venting of the soil gas wells in the SADD Lease-North and South Pads 
are not predicted to cause any significant health risk to future 
residents, workers, or guests during the construction or operation of 
the proposed golf course. 

In summary, impacted soil was identified and characterized.  Remedial 
activities have been performed to remove and reduce contaminant mass.  
A HRA provided confirmation that residual impacted soil poses no 
significant risks to future site users.  At this time, Los Valles requests that 
the LACFD approve the permanent shutdown of the active soil venting 
system and transitioning to the passive venting phase.  Consistent with 
previous discussions with the LACFD, Los Valles will perform a final 
round of sampling at the site.  This sampling event will consist of two 
components: 

1. Soil sampling at four to six locations, at multiple depths, at the SADD 
Lease North Pad; and 

2. Confirmation soil vapor sampling from all existing passive venting 
wells. 

Los Valles will coordinate the field schedule with the LACFD over the 
next few weeks. 
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Table 1 Volatile Organic Compounds, Methane, and Fixed Gases in Soil Gas
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth      
(feet)

Sample      
Date

Hydrogen 
Sulfide 
(ppmv)

Methane  
(ppmv)

Oxygen   
(%)

Carbon 
Dioxide    

(%)
Benzene  
(µg/L)

Toluene  
(µg/L)   

Ethylbenzene  
(µg/L)   

m,p-xylenes  
(µg/L)  

o-xylenes  
(µg/L)  

SG2-1 5 12/15/2003 0.001 <100 17.9 0.8 <1 <1 <1 <2 <1
SG2-1 10 12/15/2003 0.002 <100 17.2 1.6 <1 <1 <1 <2 <1
SG2-1 (Duplicate) 10 12/15/2003 NA NA NA NA <1 <1 <1 <2 <1
SG2-1 (Purge) 20 12/15/2003 0.006 <100 15.1 3.9 <1 <1 <1 <2 <1
SG2-1 (Purge) 20 12/15/2003 NA NA NA NA <1 <1 <1 <2 <1
SG2-1 (Purge) 20 12/15/2003 NA NA NA NA <1 <1 <1 <2 <1
SG2-1 * 20 1/6/2004 NA <10 15.1 3.9 NA NA NA NA NA

SG2-2 5 12/15/2003 0.002 <100 18.3 0.6 <1 <1 <1 <2 <1

SG2-3 5 12/15/2003 0.002 <100 17.3 1.0 <1 <1 <1 <2 <1

SG2-4 5 12/15/2003 0.001 <100 18.2 0.7 <1 <1 <1 <2 <1

SG2-5 5 12/15/2003 0.001 <100 11.8 4.5 <1 <1 <1 <2 <1
SG2-5 12 12/15/2003 0.001 <100 6.9 14.3 <1 <1 <1 <2 <1

SG2-6 5 12/15/2003 0.000 <100 8.7 5.7 2.8 1.5 <1 <2 <1
SG2-6 14 12/15/2003 0.002 42,000 3.6 13.4 50 42 14 30 18
SG2-6* 14 1/6/2004 NA 320 5.1 12.6 NA NA NA NA NA

SG2-7 5 12/15/2003 0.002 <100 15.5 2.0 <1 <1 <1 <2 <1
SG2-7 10 12/15/2003 0.005 <100 18.5 0.3 <1 <1 <1 <2 <1

SG2-8 5 12/16/2003 0.000 <100 13.6 5.1 <1 <1 <1 <2 <1
SG2-8 10 12/16/2003 0.000 <100 11.4 7.3 <1 <1 <1 <2 <1
SG2-8 20 12/16/2003 0.000 <100 9.4 9.7 <1 <1 <1 <2 <1

SG2-9 5 12/16/2003 0.000 <100 18.0 0.7 <1 <1 <1 <2 <1
SG2-9 10 12/16/2003 0.000 <100 17.6 1.1 <1 <1 <1 <2 <1
SG2-9 20 12/16/2003 0.000 <100 17.0 0.9 <1 <1 <1 <2 <1
SG2-9 (Duplicate) 20 12/16/2003 NA NA NA NA <1 <1 <1 <2 <1
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Table 1 Volatile Organic Compounds, Methane, and Fixed Gases in Soil Gas
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth      
(feet)

Sample      
Date

Hydrogen 
Sulfide 
(ppmv)

Methane  
(ppmv)

Oxygen   
(%)

Carbon 
Dioxide    

(%)
Benzene  
(µg/L)

Toluene  
(µg/L)   

Ethylbenzene  
(µg/L)   

m,p-xylenes  
(µg/L)  

o-xylenes  
(µg/L)  

SG2-10 5 12/16/2003 0.000 <100 19.3 0.2 <1 <1 <1 <2 <1
SG2-10 10 12/16/2003 0.000 <100 18.7 0.3 NA NA NA NA NA
SG2-10 20 12/16/2003 0.000 <100 18.0 0.3 NA NA NA NA NA

SG2-11 5 12/16/2003 0.005 3,000 4.4 8.8 3.8 <1 <1 <2 <1
SG2-11 9 12/16/2003 0.002 110,000 1.3 14.0 61 32 29 46 14

SG2-12 5 12/16/2003 0.002 11,000 18.5 0.4 43 <1 <1 <2 <1
SG2-12 10 12/16/2003 0.002 310,000 7.4 7.5 280 170 37 35 16
SG2-12* 10 1/6/2004 NA 4,200 9.7 6.7 NA NA NA NA NA

SG2-13 5 12/16/2003 0.002 <100 15.8 2.3 <1 <1 <1 <2 <1
SG2-13 10 12/16/2003 0.003 <100 16.1 3.1 NA NA NA NA NA
SG2-13 20 12/16/2003 0.005 <100 14.1 5.3 NA NA NA NA NA
SG2-13* 20 1/6/2004 NA <10 15.4 5.2 NA NA NA NA NA

SG2-14 5 12/16/2003 0.001 <100 16.5 2.0 NA NA NA NA NA
SG2-14 10 12/16/2003 0.002 <100 16.0 2.6 <1 <1 <1 <2 <1
SG2-14 20 12/16/2003 0.002 <100 14.7 3.8 NA NA NA NA NA

SG2-15 5 12/16/2003 0.009 <100 4.1 11.0 <1 <1 <1 <2 <1
SG2-15 10 12/16/2003 0.024 64,000 0.2 13.7 <1 <1 <1 <2 <1
SG2-15 17 12/16/2003 0.002 10,000 18.7 0.3 74 28 13 <2 <1

SG2-16 5 12/17/2003 0.000 <100 17.8 0.9 <1 <1 <1 <2 <1
SG2-16 10 12/17/2003 0.000 <100 18.9 0.3 NA NA NA NA NA
SG2-16 20 12/17/2003 0.000 <100 19.2 0.3 NA NA NA NA NA

SG2-17 5 12/17/2003 0.000 <100 19.1 0.2 <1 <1 <1 <2 <1
SG2-17 10 12/17/2003 0.000 <100 19.1 0.3 NA NA NA NA NA
SG2-17 20 12/17/2003 0.000 <100 18.8 0.6 NA NA NA NA NA

SG2-18 5 12/17/2003 0.002 <100 17.0 1.1 <1 <1 <1 <2 <1
SG2-18 10 12/17/2003 0.002 <100 16.3 2.1 <1 <1 <1 <2 <1
SG2-18 17 12/17/2003 0.003 <100 11.5 7.2 <1 <1 <1 <2 <1
SG2-18* 17 1/6/2004 NA <10 15.0 6.6 NA NA NA NA NA
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Table 1 Volatile Organic Compounds, Methane, and Fixed Gases in Soil Gas
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth      
(feet)

Sample      
Date

Hydrogen 
Sulfide 
(ppmv)

Methane  
(ppmv)

Oxygen   
(%)

Carbon 
Dioxide    

(%)
Benzene  
(µg/L)

Toluene  
(µg/L)   

Ethylbenzene  
(µg/L)   

m,p-xylenes  
(µg/L)  

o-xylenes  
(µg/L)  

SG2-19 5 12/17/2003 0.002 <100 18.3 0.5 <1 <1 <1 <2 <1
SG2-19 10 12/17/2003 0.006 <100 17.8 1.4 <1 <1 <1 <2 <1

SG2-20 5 12/17/2003 0.003 <100 12.9 5.7 <1 <1 <1 <2 <1
SG2-20 10 12/17/2003 0.004 <100 16.2 2.6 <1 <1 <1 <2 <1
SG2-20 20 12/17/2003 0.002 <100 17.7 1.1 <1 <1 <1 <2 <1

SG2-21 5 12/17/2003 0.001 <100 16.3 2.2 <1 <1 <1 <2 <1
SG2-21 13 12/17/2003 0.002 <100 14.4 2.2 <1 <1 <1 <2 <1
SG2-21 (Duplicate) 13 12/17/2003 NA NA NA NA <1 <1 <1 <2 <1

SG2-22 5 12/17/2003 0.002 <100 14.4 2.2 <1 <1 <1 <2 <1

SFRWQCB Shallow Soil Gas Screening Levels 0.084 83 2.2 21 21

DTSC Methane Gas Screening Level 1,000

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/L = Micrograms per Liter

  * = Results were recorded in the lab for lower detection limits.   DTSC = Department of Toxic Substances Control
  Bold = Exceeds listed screening criteria.   EPA = United States Environmental Protection Agency

  NA = Not analyzed
  ppmv = Parts per million in vapor
  SFRWQCB = San Francisco Regional Water Quality Control Board
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Table 2 Volatile Organic Compounds and Total Petroleum Hydrocarbons in Soil
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth 
(feet)

Sample      
Date Diesel

Motor   
Oil

1,2,4-
TMB

1,3,5-
TMB

4-
Isopropyl-

toluene
Benzene

Ethyl-
benzene

Isopropyl-
benzene

m,p-
xylenes

n-butyl-
benzene

n-propyl-
benzene

Naph-
thalene o-xylene

sec-Butyl-
benzene Toluene

SB2-1 5 12/17/2003 29 9.8 29 7.5 <5.0 22 20 <5.0 14 6.1 11 41 <5.0 <5.0 <5.0

SB2-1 10 12/17/2003 1,200 340 8.4 <5.0 <5.0 99 19 <5.0 30 <5.0 <5.0 10 27 <5.0 68

SB2-2 5 12/17/2003 1.1 2.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-2 10 12/17/2003 8.4 3.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-3 5 12/17/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-3 10 12/17/2003 1,500 410 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-4 45 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-4 50 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-5 45 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-5 50 1/8/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 10 1/21/2004 5.0 12.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 20 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 30 1/21/2004 <1.0 1.1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 40 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-6 50 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-7 25 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-7 35 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-7 45 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-8 15 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-8 25 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-9 20 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-9 30 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SB2-9 40 1/22/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

SS-1 Surface 12/18/2003 2.1 4.8 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-2 Surface 12/18/2003 84 200 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-3 Surface 12/18/2003 35 71 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-4 Surface 12/18/2003 120 280 NA NA NA NA NA NA NA NA NA NA NA NA NA

SS-5 Surface 12/18/2003 850 1,700 NA NA NA NA NA NA NA NA NA NA NA NA NA

EPA 8015B         
(mg/kg)

EPA 8260B                                                                                                                             
(µg/kg)
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Table 2 Volatile Organic Compounds and Total Petroleum Hydrocarbons in Soil
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth 
(feet)

Sample      
Date Diesel

Motor   
Oil

1,2,4-
TMB

1,3,5-
TMB

4-
Isopropyl-

toluene
Benzene

Ethyl-
benzene

Isopropyl-
benzene

m,p-
xylenes

n-butyl-
benzene

n-propyl-
benzene

Naph-
thalene o-xylene

sec-Butyl-
benzene Toluene

EPA 8015B         
(mg/kg)

EPA 8260B                                                                                                                             
(µg/kg)

SS-6 Surface 12/18/2003 57 100 NA NA NA NA NA NA NA NA NA NA NA NA NA

MW-1 30 12/22/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-1 55 12/22/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-1 76 12/22/2003 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-2 20 1/6/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-2 40 1/6/2004 <1.0 1.4 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-2 45 1/6/2004 1.8 <1.0 32,000 9,000 3,000 1,400 26,000 5,600 33,000 9,100 16,000 14,000 4,400 4,100 <500

MW-3 20 1/7/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-3 65 1/7/2004 1 1.2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-3 80 1/7/2004 1.2 2 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-4 30 1/8/2004 2.6 2.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-4 50 1/8/2004 3,200 1,600 2,000 230 190 <5.0 130 130 200 250 160 450 <5.0 180 <5.0

MW-5 35 1/21/2004 10 18 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-5 60 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-6 10 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

MW-6 50 1/21/2004 <1.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

TR-01 14 1/21/2004 3,400 960 37,000 26,000 6,800 <500 <500 <500 26,000 <500 <500 25,000 5,800 <500 <500

TR-02 5 1/22/2004 <1.0 1.7 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

TR-03 10.5 1/22/2004 <1.0 1.3 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
PRG Residential None None 52,000 21,000 None 600 8,900 None 270,000 240,000 240,000 None 270,000 220,000 520,000

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/kg = Micrograms per kilogram

  Bold = Exceeds listed PRG.   EPA = United States Environmental Protection Agency
  mg/kg = Milligrams per kilogram
  NA = Not analyzed
  PRG = Preliminary Remediation Goal
  TMB = Trimethylbenzene

2
Privileged and Confidential – Attorney/Client Work Product



Table 3 Metals in Soil
Los Valles Company, Inc.
Castaic, California

EPA 7471   
(mg/kg)

Sample ID
Depth 
(feet) Sample Date Mercury Arsenic Barium Chromium Cobalt Copper Lead Nickel Vanadium Zinc

SS-1 0.5 12/18/2003 <0.1 1.6 46 8.0 4.5 7.5 3.5 6.5 18 29

SS-2 0.5 12/18/2003 <0.1 1.3 40 7.0 4.0 7.5 3.5 5.5 16 27

SS-3 0.5 12/18/2003 <0.1 1.2 24 5.5 3.0 5.0 2.0 3.5 14 16

SS-4 0.5 12/18/2003 <0.1 1.6 44 7.5 4.0 7.5 3.0 5.5 18 22

SS-5 0.5 12/18/2003 <0.1 1.8 130 9.5 5.5 13 3.5 12 18 36

SS-6 0.5 12/18/2003 <0.1 1.5 34 6.0 4.0 5.5 2.0 5.0 16 20

SS-7 0.5 12/18/2003 <0.1 1.3 32 6.5 4.0 6.0 5.5 5.0 16 22

SS-8 0.5 12/18/2003 <0.1 1.5 43 8.0 4.5 7.0 5.5 5.5 18 27

SS-9 0.5 12/18/2003 <0.1 1.8 49 9.5 4.5 16 5.5 7.0 20 32

SS-10 0.5 12/18/2003 <0.1 1.8 72 9.0 5.0 12 6.5 20 68 34

SS-11 0.5 12/18/2003 <0.1 2.2 59 9.0 5.0 10 4.0 22 70 30

PRG Residential 23 22 5,400 210 900 3,100 150 1,600 550 23,000

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   EPA = United States Environmental Protection Agency

  mg/kg = Milligrams per kilogram
  NA = Not analyzed

EPA 6010B                                                                                                             
(mg/kg)

1
Privileged and Confidential – Attorney/Client Work Product



Table 4  Volatile Organic Compounds and Total Petroleum Hydrocarbons in  Groundwater
Los Valles Company, Inc.
Castaic, California

Sample ID
Sample      

Date Diesel
Motor     

Oil 1,2,4-TMB 1,3,5-TMB
4-Isopropyl-

toluene
Ethyl-

benzene m,p-xylenes
n-propyl-
benzene

Naph-
thalene

sec-Butyl-
benzene

Bromo-
dichloro-
methane Bromoform Chloroform

Dibromo-
chloro-

methane

MW-1 12/29/2003 0.061 0.077 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.2 <0.5 5.9 1

MW-1 12/31/2003 0.11 0.21 NA NA <0.5 NA NA NA NA <0.5 NA NA NA NA

MW-1 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-2 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-2  (dup) 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-3 1/14/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-4 1/14/2003 0.46 0.17 1.3 0.52 0.68 0.84 0.62 0.71 5.3 0.81 <0.5 <0.5 <0.5 <0.5

MW-5 1/26/2004 <0.05 <0.05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-6 1/26/2004 0.11 0.099 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

QA/QC

Equipment Blank 12/29/2003 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 6.1 4.2 2.6 9.2

MW-1 FB 1/14/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-5FD 1/26/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Trip Blank 12/29/2003 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Trip Blank 1/14/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Trip Blank 1/26/2004 NA NA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MCL None None None None None None None None None None 80 80 80 80

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/L = Micrograms per Liter

  EPA = United States Environmental Protection Agency
  FB = Field blank
  FD = Field Duplicate
  MCL = Maximum Contaminant Level
  mg/L = Milligrams per Liter
  NA = Not analyzed
  QA/QC = Quality Assurance/Quality Control
  TMB = Trimethylbenzene

EPA 3510C            
(mg/L)

EPA 8260B                                                                                                                                          
(µg/L)
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Table 5 Metals in Groundwater
Los Valles Company, Inc.
Castaic, California

EPA 7470   
(µg/L)

Sample     
ID

Sample     
Date Mercury Arsenic Barium Chromium Cobalt Copper Lead Molybdenum Nickel Vanadium Zinc

MW-1 12/29/2003 <0.2 <0.005 0.01 0.0032 <0.003 0.0062 <0.005 0.01 <0.003 0.005 0.01

MCL None 0.01 1 0.05 None 1 0.015 None 0.1 None 5

Notes: Abbreviations:
  < = Not detected at or above listed reporting limit.   µg/L = Micrograms per Liter

  EPA = United States Environmental Protection Agency
  mg/L = Milligrams per Liter

EPA 3010A                                                                                                    
(mg/L)
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Table 6 Volatile Organics Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample      
ID

Depth 
(feet)

Sample 
Date

1,1,1,2-
PCA 1,1,1-TCA

1,1,2,2-
PCA

1,1,2-
TCA 1,1-DCA 1,1-DCE 1,1-DCP

1,2,3-
TCB

1,2,3-
TCP 1,2,4-TCB

1,2,4-
TMB 1,2-D3C

1,2-
DBM 1,2-DCB

1,2-
DCA

1,2-
DCPA

1,3,5-
TMB 1,3-DCB

1,3-
DCPA

1,4-
DCB

2,2-
DCPA

2-Chloro-
toluene

4-Chloro-
toluene 4-IPT Benzene

Bromo-
benzene

Bromo-
dicloro-
methane

Bromo-
form

Bromo-
methane

Carbon 
Tet.

NP-SSW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-WSW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW1 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW2 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 41 <0.1 <0.05 <0.05 <0.05 <0.05 16 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW3 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-ESW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-SBS 10 6/8/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 6,200 <500 <2.5 <2.5 <2.5 <2.5 1,500 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 880 530 <2.5 <2.5 <2.5 <2.5 <2.5

NP-NBS 10 6/8/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 600 <500 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP1-DS1 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <500 <2.5 <2.5 <2.5 <2.5 7.2 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP1-DS2 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 2,100 <500 <2.5 <2.5 <2.5 <2.5 670 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 260 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP2-DS3 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 4,300 <500 <2.5 <2.5 <2.5 <2.5 1,000 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 740 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5
PRG for Residential Soil 3.2ca 1,200nc .410ca .730ca 510nc 120nc NL NL .005ca 650nc 5.2nc .019ca* NL 370nc .28ca .34ca 21nc 16nc NL 3.4ca NL NL NL NL .6ca 28nc .82ca 62ca 3.9nc .25nc

Notes: Abbreviations:

  Results in milligrams per kilogram.   BB = Butylbenzene

  < = Not detected at or above the listed detection limit.   D3C = 1,2-Dibromo-3-chloropropane

 * = CAL-Modified PRG   DCA = Dichloroethane

  ca = Cancer PRG   DCB = Dichlorobenzene

  nc = Noncancer PRG   DCE = Dichloroethene

  sat = Saturated Soil   DCP = Dichloropropene

  DCPA = Dicloropropane

  EPA = United States Environmental Protection Agency

  IPB = Isopropylbenzene

  IPT = Isopropyltoluene

  MC = Methylene chloride

  NL = Not Listed

  PB = Propylbenzene

  PCA = Tetrachloroethane

  PCE = Tetrachloroethene

  PRG = Peliminary Remedial Goals

  TCA = Trichloroethane

  TCB = Trichlorobenzene

  TCE = Trichloroethene

  TCFM - Trichlorofluoromethane

  TCP = Trichloropropane

  Tet. = Tetrachloride

  TMB = Trimethylbenzene

  VC = Vinyl chloride

EPA Method 8260B
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Table 6 Volatile Organics Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample       
ID

Depth 
(feet)

Sample 
Date

Chloro-
benzene

Chloro-
ethane

Chloro-
form

Chloro-
methane

cis-1,2-
DCE

cis-1,3-
DCP

Dibromo-
chloro-

methane
Dibromo-
methane

Dichloro-
difluoro-
methane

Ethyl-
benzene

Hexa-
chloro-

butadiene IPB
m,p-

xylene MC n-BB n-PB
Naph-
thalene o-xylene sec-BB Styrene tert-BB PCE Toluene

trans-1,2-
DCE TCE TCFM VC

NP-SSW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-WSW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW1 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW2 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 13 <0.05 <0.05 <0.05 100 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-NSW3 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-ESW 5 6/8/2004 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

NP-SBS 10 6/8/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 5,300 <2.5 960 7,100 <2.5 1,800 2,700 4,600 5,200 780 <2.5 <2.5 <2.5 4,100 <2.5 <2.5 <2.5 <2.5

NP-NBS 10 6/8/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 350 <2.5 1,800 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP1-DS1 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP1-DS2 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 450 <2.5 <2.5 740 <2.5 540 420 1,300 370 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5

NP-SP2-DS3 6/9/2004 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 1,300 <2.5 420 1,900 <2.5 1,500 1,300 4,700 1,100 540 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5
PRG for Residential Soil 15nc 3ca 3.6ca/cn 1.2ca 43nc NL 1.1ca NL 94nc 8.9ca 6.2ca NL 270nc 9.1ca 240sat 240sat NL 270nc 220sat 1,700sat 390sat 1.5ca 520sat 69nc .053ca 390nc .079ca

Notes: Abbreviations:

  Results in milligrams per kilogram.   BB = Butylbenzene

  < = Not detected at or above the listed detection limit.   D3C = 1,2-Dibromo-3-chloropropane

 * = CAL-Modified PRG   DCA = Dichloroethane

  ca = Cancer PRG   DCB = Dichlorobenzene

  nc = Noncancer PRG   DCE = Dichloroethene

  sat = Saturated Soil   DCP = Dichloropropene

  DCPA = Dicloropropane

  EPA = United States Environmental Protection Agency

  IPB = Isopropylbenzene

  IPT = Isopropyltoluene

  MC = Methylene chloride

  PB = Propylbenzene

  PCA = Tetrachloroethane

  PCE = Tetrachloroethene

  PRG = Peliminary Remedial Goals

  TCA = Trichloroethane

  TCB = Trichlorobenzene

  TCE = Trichloroethene

  TCFM - Trichlorofluoromethane

  TCP = Trichloropropane

  Tet. = Tetrachloride

  TMB = Trimethylbenzene

  VC = Vinyl chloride

EPA Method 8260B
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Table 7 Petroleum Hydrocarbons Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth    
(feet) Sample Date Diesel Motor Oil

NP-SSW 5 6/8/2004 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

NP-WSW 5 6/8/2004 66 43 <1.0 14 44 19 <1.0 1.9

NP-NSW1 5 6/8/2004 1.2 1.8 <1.0 <1.0 1.0 1.4 <1.0 <1.0

NP-NSW2 5 6/8/2004 590 640 27 170 470 460 11 140

NP-NSW3 5 6/8/2004 54 39 4.6 8.3 35 17 <1.0 1.9

NP-ESW 5 6/8/2004 15 17 <1.0 2.5 11 8.8 <1.0 1.7

NP-SBS 10 6/8/2004 2,000 430 540 740 680 170 350 <20

NP-NBS 10 6/8/2004 2,100 580 340 770 880 250 70 <20
1,000 10,000 500 1,000 1,000 10,000 500 10,000

Notes:

  Results in milligrams per kilogram.
  < = Not detected at or above the listed detection limit. 
CRWQCB soil screening level for TPH in soil  at a
distance of 20-150 feet above groundwater.

Abbreviations:

  CRWQCB = California Regional Water Quality Control Board
  EPA = United States Environmental Protection Agency
  TPH = Total petroleum hydrocarbon

EPA 8015B

CRWQCB Soil Screening Levels

TPH
>C32C10-C12 C13-C15 C16-C22 C23-C32 C5-C12
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Table 8 Polyaromatic Hydrocarbons Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample            
ID

Depth    
(feet)

Sample       
Date Acenaphthene Acenaphthylene Anthracene

Benzo(a)-
anthracene

Benzo(a)-
pyrene

Benzo(b)-
fluoranthene

Benzo(g,h,I)-
perylene

Benzo(k)-
fluoranthene Chrysene

Dibenz(a,h)-
anthracene

Fluor-
anthene Fluorene

Indeon(1,2,3-cd)-
pyrene Naphthalene

Phen-
anthrene Pyrene

NP-SSW 5 6/8/2004 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

NP-WSW 5 6/8/2004 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

NP-NSW1 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-NSW2 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-NSW3 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-ESW 5 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NP-SBS 10 6/8/2004 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 4,700 <1,000 <1,000

NP-NBS 10 6/8/2004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

PRG for Residential Soil 3,700,000nc NL 22,000,000nc 620ca 62ca 620ca NL 6,200ca 62,000ca 62ca 2,300,000nc 2,700,000nc 620ca 5,600nc NL 2,300,000nc

Notes:

  Results in micrograms per kilogram.

  < = Not detected at or above the listed detection limit. 

  ca = Cancer PRG

  nc = Noncancer PRG

Abbreviations:

  NA = Not analyzed

  NL = Not Listed

  EPA = United States Environmental Protection Agency
  PRG = Preliminary Remedial Goals

EPA 8270C

1
Privileged and Confidential – Attorney/Client Work Product



Table 9 Polychlorinated Biphenyls Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth          
(feet) Sample Date

Aroclor 
1016

Aroclor 
1221

Aroclor 
1232

Aroclor 
1242

Aroclor 
1248

Aroclor 
1254

Aroclor 
1260

Aroclor 
1262

Aroclor 
1268

NP-SSW 5 6/8/2004 <16 <33 <16 <16 <16 <16 <16 <16 <16
NP-WSW 5 6/8/2004 <16 <33 <16 <16 <16 <16 <16 <16 <16
NP-SBS 10 6/8/2004 <16 <33 <16 <16 <16 <16 <16 <16 <16
PRG for Residential Soil 3,900nc 220ca 220ca 220ca 220ca 220ca 220ca NL NL

Notes:

  Results in micrograms per kilogram.
  < = Not detected at or above the listed detection limit. 
  ca = Cancer PRG
  nc = Noncancer PRG

Abbreviations:

  EPA = United States Environmental Protection Agency
  NA = Not analyzed
  NL = Not Listed
  PRG = Preliminary Remedial Goals

Polychlorinated Biphenyls  (EPA 8082)

1
Privileged and Confidential – Attorney/Client Work Product



Table 10 Metals Detected in Soil
Los Valles Company, Inc.
Castaic, California

Sample ID
Depth 
(feet)

Sample 
Date Al Sb As Ba Be B Cd Ca Cr Co Cu Fe Pb Mg Mn Mo Ni Se Si Ag Tl V Zn

NP-SSW 5 6/8/2004 11,000 <2.0 <1.0 49 <1.0 <10 <1.0 2,400 16 7.0 12 16,000 3.7 5,100 240 1.1 10 <1.0 150 <1.0 <1.0 28 42

NP-WSW 5 6/8/2004 3,000 <2.0 <1.0 24 <1.0 <10 <1.0 1,100 4.7 2.9 3.6 6,100 1.4 1,600 110 <1.0 3.9 <1.0 180 <1.0 <1.0 11 15

NP-NSW1 5 6/8/2004 8,200 <2.0 <1.0 60 <1.0 <10 <1.0 2,200 13 7.3 10 14,000 3.1 4,500 260 1.2 10 <1.0 210 <1.0 <1.0 27 40

NP-NSW2 5 6/8/2004 3,200 <2.0 <1.0 35 <1.0 <10 <1.0 1,100 4.2 3.6 4.1 6,700 1.6 1,700 160 <1.0 4.2 <1.0 200 <1.0 <1.0 12 17

NP-NSW3 5 6/8/2004 10,000 <2.0 <1.0 110 <1.0 <10 <1.0 6,000 15 7.9 14 16,000 5.9 5,600 260 1.5 11 <1.0 240 <1.0 <1.0 30 45

NP-ESW 5 6/8/2004 3,600 <2.0 <1.0 30 <1.0 <10 <1.0 1,500 5.0 3.8 4.0 6,800 1.6 2,000 140 <1.0 4.2 <1.0 260 <1.0 <1.0 13 16

NP-SBS 10 6/8/2004 9,000 <2.0 <1.0 72 <1.0 <1.0 <1.0 2,600 15 8.9 12 15,000 5.1 4,900 460 1.3 12 <1.0 110 <1.0 <1.0 26 43

NP-NBS 10 6/8/2004 6,800 <2.0 <1.0 73 <1.0 <1.0 <1.0 2,200 11 6.3 8.1 12,000 3.5 3,400 380 1.1 7.8 <1.0 130 <1.0 <1.0 21 33

PRG for Residential Soil 76,000nc 31nc 22nc, 0.39ca 5,400nc 150nc 16,000nc 37nc NL 210ca 900ca 3,100nc 23,000nc 150* NL 1,800nc 390nc 1,600nc 390nc NL 390nc 5.2nc 550nc 23,000nc

Notes:

  Results in milligrams per kilogram.

  < = Not detected at or above the listed detection limit. 

  * = CAL-Modified PRG

  ca = Cancer PRG

  nc = Noncancer PRG

Abbreviations:

  Ag = Silver Mg = Magnesium

  Al = Aluminum Mn = Manganese

  As = Arsenic Mo = Molybdenum

  B = Boron nc = Noncancer PRG

  Ba = Barium Ni = Nickel

  Be = Beryllium NL = Not Listed

  Ca = Calcium Pb = Lead

  ca = Cancer PRG PRG = Preliminary Remedial Goals

  Cd = Cadmium Sb = Antimony

  Co = Cobalt Se = Selenium

  Cr = Chromium Si - Silicon

  Cu = Copper Tl = Thallium

  EPA = United States Environmental Protection Agency V = Vanadium

  Fe = Iron Zn = Zinc

EPA Method 6010B

1
Privileged and Confidential – Attorney/Client Work Product



Table 11 Volatile Organic Compounds Detected in Groundwater
Los Valles Company, Inc.
Castaic, California

Sample ID
Sample        

Date
1,1,1,2-

PCA
1,1,1-
TCA

1,1,2,2-
PCA

1,1,2-
TCA 1,1-DCA

1,1-     
DCE

1,1-     
DCP

1,2,3-
TCB

1,2,3-
TCP

1,2,4-
TCB

1,2,4-
TMB 1,2-D3C

1,2-
DBM 1,2-DCB 1,2-DCA

1,2-
DCPA

1,3,5-
TMB 1,3-DCB

1,3-
DCPA 1,4-DCB

2,2-
DCPA

2-Chloro-
toluene

4-Chloro-
toluene 4-IPT Benzene

Bromo-
benzene

Bromo-
dichloro-
methane

Bromo-
form

Bromo-
methane

Carbon 
Tet.

Chloro-
benzene

MW-1 12/29/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 1.2 U <0.5 <0.50 <0.50 <0.50
12/31/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA <0.50 <0.50 <0.50 <0.50 <0.50 NA <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 NA NA <0.50 <0.50 <0.50
1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-2 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
(dup) 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50

6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-3 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-4 1/14/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.3 <0.50 <0.50 <0.50 <0.50 <0.50 0.52 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.68 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/17/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.2 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-5 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-6 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/17/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-7 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

MW-8 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

QA/QC
EB 12/29/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 6.1 4.2 <0.50 <0.50 <0.50
MW-8EB 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
MW-1 FB 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
MW-5FD 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
MW-7FD 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 12/29/2003 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 1/14/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 1/26/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50
Trip Blank 2/9/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.50 <0.50

Notes: Abbreviations:

< = Not detected at or above listed reporting limit.   µg/L = Micrograms per liter   DCPA = Dicloropropane   NA = Not analyzed   TCFM - Trichlorofluoromethane

 NJ = Estimated Value - chromatogram did not   BB = Butylbenzene   dup = Duplicate   PB = Propylbenzene   TCP = Trichloropropane

           resemble the standard hydrocarbon pattern   D3C = 1,2-Dibromo-3-chloropropane   EB = Equipment blank   PCA = Tetrachloroethane   Tet. = Tetrachloride

 U - Nondetected   DBM = Dibromethane   FB = Field blank   PCE = Tetrachloroethene   TMB = Trimethylbenzene

  DCA = Dichloroethane   FD = Field duplicate   QA/QC = Quality Assurance/Quality Control   USEPA = United States Environmental Protection Agency

  DCB = Dichlorobenzene   IPB = Isopropylbenzene   TCA = Trichloroethane    VC = Vinyl chloride

  DCE = Dichloroethene   IPT = Isopropyltoluene   TCB = Trichlorobenzene

  DCP = Dichloropropene   MC = Methylene chloride   TCE = Trichloroethene

USEPA 8260B µg/L
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Table 11 Volatile Organic Compounds Detected in Groundwater
Los Valles Company, Inc.
Santa Clarita, California

Sample ID
Sample      

Date
Chloro-
ethane

Chloro-
form

Chloro-
methane

cis-1,2-
DCE

cis-1,3-
DCP

Dibromo-
chloro-

methane
Dibormo-
methane

Dichloro-
difluoro-
methane

Ethyl-
benzene

Hexa-
chloro-

butadiene IPB
m,p-

xylenes MC n-BB n-PB
Naph-
thalene o-xylene sec-BB Styrene tert-BB PCE Toluene

trans-1,2-
DCE TCE TCFM VC Diesel

Motor   
Oil

MW-1 12/29/2003 <0.50 5.9 U <0.50 <0.50 <0.50 1 U <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 61 77
12/31/2003 <0.50 NA <0.50 <0.50 <0.50 NA <0.50 <0.50 NA <0.50 <0.50 NA <0.50 <0.50 NA NA <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 110 210
1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-2 1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
(dup) 1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50

6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-3 1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-4 1/14/2003 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 0.84 <0.50 <0.50 0.62 <0.50 <0.50 0.71 5.3 <0.50 0.81 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 460 NJ 170 NJ
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.73 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/17/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.71 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.55 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 66 NA
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 1.4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 150 NA

MW-5 1/26/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-6 1/26/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 110 99
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/17/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-7 2/9/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
6/25/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/24/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

MW-8 2/9/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
6/24/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
9/16/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
12/8/2004 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA
5/23/2005 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 NA

QA/QC
EB 12/29/2003 <0.50 2.6 <0.50 <0.50 <0.50 9.2 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
MW-8EB 2/9/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
MW-1 FB 1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
MW-5FD 1/26/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
MW-7FD 2/9/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <50 <50
Trip Blank 12/29/2003 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
Trip Blank 1/14/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
Trip Blank 1/26/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA
Trip Blank 2/9/2004 <0.50 <0.5 <0.50 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.50 <0.50 <0.5 <0.5 <0.50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 NA NA

Notes: Abbreviations:

< = Not detected at or above listed reporting limit.   µg/L = Micrograms per liter   DCPA = Dicloropropane   NA = Not analyzed   TCFM - Trichlorofluoromethane

 NJ = Estimated Value - chromatogram did not   BB = Butylbenzene   dup = Duplicate   PB = Propylbenzene   TCP = Trichloropropane

          resemble the standard hydrocarbon pattern   D3C = 1,2-Dibromo-3-chloropropane   EB = Equipment blank   PCA = Tetrachloroethane   Tet. = Tetrachloride

 U - Nondetected   DBM = Dibromethane   FB = Field blank   PCE = Tetrachloroethene   TMB = Trimethylbenzene

  DCA = Dichloroethane   FD = Field duplicate   QA/QC = Quality Assurance/Quality Control   USEPA = United States Environmental Protection Agency

  DCB = Dichlorobenzene   IPB = Isopropylbenzene   TCA = Trichloroethane    VC = Vinyl chloride

  DCE = Dichloroethene   IPT = Isopropyltoluene   TCB = Trichlorobenzene

  DCP = Dichloropropene   MC = Methylene chloride   TCE = Trichloroethene

USEPA 8015M    
(µg/L)USEPA 8260B µg/L
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Table 12 Well Construction Details and Groundwater Elevation Data
Los Valles Company, Inc.
Castaic, California

Well 
Identification Total Depth Screen Interval Top-of-casing 

Elevation Date Measured Depth to Water
Groundwater 

Elevation

(ft bgs) (ft bgs) (ft msl) (ft btoc) (ft msl)
MW-1 122 89 - 119 1307.09 12/26/2003 88.04 1219.05

1/14/2004 93.77 1213.32
1/29/2004 93.33 1213.76
2/9/2004 93.23 1213.86
6/24/2004 92.56 1214.53
9/16/2004 92.56 1214.53
12/7/2004 92.58 1214.51
5/24/2005 87.33 1219.76

MW-2 110 80 - 110 1307 1/12/2003 85.76 1221.24
1/14/2004 86.36 1220.64
1/29/2004 85.70 1221.30
2/9/2004 85.63 1221.37
6/17/2004 85.36 1221.64
9/16/2004 85.74 1221.26
12/7/2004 85.68 1221.32
5/24/2005 79.18 1227.82

MW-3 110 80 - 110 1306.9 1/12/2004 76.26 1230.64
1/14/2004 76.86 1230.04
1/29/2004 76.26 1230.64
2/9/2004 76.20 1230.70
6/24/2004 76.39 1230.51
9/16/2004 76.54 1230.36
12/7/2004 76.77 1230.13
5/24/2005 73.42 1233.48

MW-4 75 25 - 75 1265.44 1/12/2004 57.42 1208.02
1/14/2004 57.72 1207.72
1/29/2004 57.18 1208.26
2/9/2004 57.11 1208.33
6/25/2004 56.86 1208.58
9/17/2004 56.75 1208.69
12/7/2004 56.77 1208.67
5/24/2005 52.58 1212.86

MW-5 75 45 - 75 1266.21 1/23/2004 64.26 1201.95
1/26/2004 64.24 1201.97
1/29/2004 64.01 1202.20
2/9/2004 64.02 1202.19
6/17/2004 63.77 1202.44
9/16/2004 63.61 1202.60
12/7/2004 63.64 1202.57
5/24/2005 60.35 1205.86

MW-6 65 40 - 65 1252.57 1/23/2004 52.07 1200.50
1/26/2004 51.87 1200.70
1/29/2004 51.61 1200.96
2/9/2004 51.61 1200.96
6/25/2004 51.31 1201.26
9/17/2004 51.12 1201.45
12/7/2004 50.98 1201.59
5/24/2005 48.02 1204.55

MW-7 70 40 - 70 1248.12 2/3/2004 53.50 1194.62
2/6/2004 51.51 1196.61
2/9/2004 51.70 1196.42
6/25/2004 51.39 1196.73
9/16/2004 51.24 1196.88
12/7/2004 51.23 1196.89
5/24/2005 49.21 1198.91

MW-8 85 55 - 85 1293.21 2/4/2004 69.00 1224.21
2/6/2004 59.30 1233.91
2/9/2004 69.28 1223.93
6/24/2004 69.46 1223.75
9/16/2004 69.54 1223.67
12/7/2004 69.61 1223.60
5/24/2005 62.56 1230.65

Abbreviations:
   ft bgs = Feet below ground surface
   ft btoc = Feet below top of casing  
   ft msl = Feet mean sea level
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Table 13 Discreet Soil Vapor Sample Results
SADD Lease–North and South Parcels
Los Valles Company, Inc.
Castaic, California

Total Xylenes

ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L µg/L ppbv µg/L ppbv µg/L

106

North SADD Parcel
VW-1 10 - 30 ft 08/24/04 3,400,000 15,168.4 25,000 80.8 33,000 125.7 11,000 48.3 15,000 65.9 10,000 43.9 109.8 1,400 7.0 3,600 17.9

09/29/04 1,800,000 8,030.4 19,000 61.4 22,000 83.8 6,100 26.8 15,000 65.9 8,000 35.1 101.0 2,500 12.4 5,800 28.8
01/05/05 250,000 1,115.3 2.5 0.00808 3,900 14.86048 3,500 15.3658 34,000 149.3 12,000 52.7 202.0 220 1.1 590 2.9
03/04/05 180,000 803.0 210 0.7 620 2.4 320 1.4 1,100 4.8 640 2.8 7.6 100 0.5 190 0.9
06/10/05 100,000 446.1 180 0.6 360 1.4 160 0.7 590 2.6 390 1.7 4.3 140 0.7 170 0.8
11/17/05 18,000 80.3 29 0.1 63 0.2 26 0.1 97 0.4 62 0.3 0.7 22 0.1 48 0.2
12/19/05 12,000 53.5 < 1.8 < 0.01 3.7 0.01 < 1.8 0.01 5.1 0.02 4.0 0.02 0.04 < 3.6 < 0.02 < 3.6 < 0.02
12/29/05 6,700 29.9 < 1.8 < 0.01 < 1.8 < 0.01 < 1.8 < 0.01 3.8 0.02 < 1.8 < 0.01 0.02 < 3.6 < 0.02 < 3.6 < 0.02
01/09/06 5,800 25.9 < 1.8 < 0.01 < 1.8 < 0.01 2.0 0.01 6.9 0.03 2.5 0.01 0.0 < 3.6 < 0.02 < 3.6 < 0.02

35 - 55 ft 08/24/04 4,800,000 21,414.3 26,000 84.0 41,000 156.2 11,000 48.3 16,000 70.2 11,000 48.3 118.0 1,400 7.0 3,100 15.4
09/29/04 8,400,000 37,475.0 130,000 420.0 99,000 377.2 29,000 127.3 49,000 215.1 23,000 101.0 316.1 2,500 12.4 8,100 40.3
01/05/05 600,000 2,676.8 3,000 9.7 9,200 35.1 5,500 24.1 8,800 38.6 5,600 24.6 63.2 680 3.4 1,600 8.0
03/04/05 470,000 2,096.8 2,100 6.8 6,900 26.3 3,400 14.9 5,500 24.1 3,600 15.8 40.0 640 3.2 1,900 9.4
06/10/05 310,000 1,383.0 720 2.3 3,100 11.8 1,700 7.5 2,700 11.9 1,600 7.0 18.9 44 0.2 1,500 7.5
11/17/05 140,000 624.6 320 1.0 1,500 5.7 930 4.1 1,300 5.7 790 3.5 9.2 170 0.8 510 2.5
12/19/05 120,000 535.4 240 0.8 1,100 4.2 610 2.7 930 4.1 600 2.6 6.7 120 0.6 300 1.5
12/29/05 340,000 1,516.8 540 1.7 1,700 6.5 930 4.1 1,600 7.0 1,100 4.8 11.9 310 1.5 650 3.2
01/09/06 440,000 1,963.0 860 2.8 2,200 8.4 950 4.2 1,900 8.3 1,400 6.1 14.5 370 1.8 710 3.5

60 - 80 ft 08/24/04 8,300,000 37,028.8 110,000 355.4 83,000 316.3 27,000 118.5 39,000 171.2 21,000 92.2 263.4 1,700 8.4 6,000 29.8
09/29/04 1,500,000 6,692.0 14,000 45.2 22,000 83.8 5,000 22.0 7,700 33.8 4,100 18.0 51.8 470 2.3 1,200 6.0
10/29/04 NA NA 12,000 38.8 25,000 95.3 7,800 34.2 10,000 43.9 5,300 23.3 67.2 660 3.3 1,900 9.4
01/05/05 780,000 3,479.8 3,600 11.6 12,000 45.7 9,900 43.5 13,000 57.1 7,400 32.5 89.6 780 3.9 2,100 10.4
03/04/05 880,000 3,925.9 2,600 8.4 9,700 37.0 7,200 31.6 13,000 57.1 7,800 34.2 91.3 1,200 6.0 3,700 18.4
06/10/05 460,000 2,052.2 630 2.0 2,300 8.8 2,000 8.8 3,900 17.1 2,600 11.4 28.5 580 2.9 1,700 8.4
11/17/05 430,000 1,918.4 530 1.7 2,100 8.0 2,000 8.8 3,200 14.0 2,200 9.7 23.7 490 2.4 1,200 6.0
12/19/05 420,000 1,873.7 410 1.3 430 1.6 290 1.3 770 3.4 1,200 5.3 8.6 480 2.4 280 1.4
12/29/05 580,000 2,587.6 400 1.3 570 2.2 560 2.5 1,200 5.3 2,000 8.8 14.0 630 3.1 400 2.0
01/09/06 490,000 2,186.0 650 2.1 350 1.3 230 1.0 580 2.5 950 4.2 6.7 320 1.6 150 0.7

VW-2 10 - 30 ft 08/24/04 5,600,000 24,983.3 70,000 226.1 58,000 221.0 25,000 109.8 27,000 118.5 14,000 61.5 180.0 1,400 7.0 4,200 20.9
09/29/04 600,000 2,676.8 80,000 258.4 71,000 270.5 28,000 122.9 36,000 158.0 16,000 70.2 228.3 2,400 11.9 5,400 26.8
01/05/05 1,100,000 4,907.4 2,300 7.4 5,600 21.3 4,600 20.2 8,600 37.8 5,900 25.9 63.7 2,300 11.4 7,100 35.3
03/04/05 650,000 2,899.8 1,600 5.2 4,000 15.2 2,500 11.0 4,200 18.4 2,800 12.3 30.7 1,300 6.5 4,000 19.9
06/10/05 440,000 1,963.0 380 1.2 990 3.8 500 2.2 810 3.6 550 2.4 6.0 290 1.4 950 4.7
11/17/05 180,000 803.0 350 1.1 930 3.5 490 2.2 710 3.1 450 2.0 5.1 160 0.8 460 2.3
12/19/05 410,000 1,829.1 310 1.0 520 2.0 300 1.3 620 2.7 590 2.6 5.3 280 1.4 430 2.1
12/29/05 400,000 1,784.5 400 1.3 510 1.9 190 0.8 400 1.8 470 2.1 3.8 200 1.0 220 1.1
01/09/06 390,000 1,739.9 290 0.9 360 1.4 130 0.6 270 1.2 310 1.4 2.5 180 0.9 190 0.9

120 120

o-Xylene 1,3,5-TMB 1,2,4-TMB

Molecular Weight 100 78 92 106 106 106

Benzene Toluene Ethylbenzene m,p-Xylenes
Well ID Sample 

Depth
Date 

Sampled
TVPH-g
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Table 13 Discreet Soil Vapor Sample Results
SADD Lease–North and South Parcels
Los Valles Company, Inc.
Castaic, California

Total Xylenes

ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L ppbv µg/L µg/L ppbv µg/L ppbv µg/L

106 120 120

o-Xylene 1,3,5-TMB 1,2,4-TMB

Molecular Weight 100 78 92 106 106 106

Benzene Toluene Ethylbenzene m,p-Xylenes
Well ID Sample 

Depth
Date 

Sampled
TVPH-g

VW-2 35 - 55 ft 08/24/04 8,200,000 36,582.7 110,000 355.4 86,000 327.7 31,000 136.1 34,000 149.3 20,000 87.8 237.1 1,700 8.4 5,300 26.3
09/29/04 9,100,000 40,597.9 130,000 420.0 110,000 419.1 35,000 153.7 56,000 245.9 27,000 118.5 365.0 5,700 28.3 16,000 79.5
10/29/04 NA NA 57,000 184.1 80,000 304.8 30,000 131.7 36,000 158.0 18,000 79.0 237.1 1,700 8.4 4,900 24.4
01/05/05 3,300,000 14,722.3 25,000 80.8 53,000 202.0 33,000 144.9 40,000 175.6 20,000 87.8 263.4 2,300 11.4 5,800 28.8
03/04/05 2,500,000 11,153.3 12,000 38.8 36,000 137.2 25,000 109.8 33,000 144.9 17,000 74.6 219.5 2,000 9.9 5,900 29.3
06/10/05 1,700,000 7,584.2 4,100 13.2 18,000 68.6 15,000 65.9 23,000 101.0 12,000 52.7 153.7 1,800 8.9 4,800 23.9
11/17/05 1,000,000 4,461.3 1,500 4.8 9,200 35.1 7,900 34.7 11,000 48.3 6,700 29.4 77.7 950 4.7 2,300 11.4
12/19/05 1,400,000 6,245.8 1,800 5.8 9,500 36.2 3,900 17.1 8,000 35.1 6,100 26.8 61.9 1,500 7.5 1,700 8.4
12/29/05 1,600,000 7,138.1 730 2.4 2,300 8.8 850 3.7 3,600 15.8 3,100 13.6 29.4 920 4.6 500 2.5
01/09/06 1,400,000 6,245.8 790 2.6 6,700 25.5 2,600 11.4 13,000 57.1 7,200 31.6 88.7 3,100 15.4 7,200 35.8

60 - 80 ft 08/24/04 8,400,000 37,475.0 120,000 387.7 160,000 609.7 40,000 175.6 49,000 215.1 28,000 122.9 338.0 1,500 7.5 1,500 7.5
09/29/04 9,900,000 44,166.9 150,000 484.6 190,000 724.0 44,000 193.2 76,000 333.7 37,000 162.4 496.1 9,000 44.7 28,000 139.2
10/29/04 NA NA 20,000 64.6 85,000 323.9 26,000 114.1 30,000 131.7 17,000 74.6 206.3 1,600 8.0 4,500 22.4
01/05/05 1,400,000 6,245.8 3,100 10.0 15,000 57.2 17,000 74.6 21,000 92.2 13,000 57.1 149.3 1,700 8.4 4,200 20.9
03/04/05 1,200,000 5,353.6 2,600 8.4 11,000 41.9 13,000 57.1 18,000 79.0 11,000 48.3 127.3 1,700 8.4 5,200 25.8
06/10/05 690,000 3,078.3 530 1.7 2,000 7.6 2,800 12.3 4,400 19.3 2,900 12.7 32.0 620 3.1 1,900 9.4
11/17/05 550,000 2,453.7 790 2.6 3,300 12.6 3,400 14.9 5,300 23.3 3,600 15.8 39.1 780 3.9 2,100 10.4
12/19/05 430,000 1,918.4 690 2.2 2,500 9.5 2,500 11.0 4,000 17.6 2,900 12.7 30.3 550 2.7 1,400 7.0
12/29/05 670,000 2,989.1 1,100 3.6 6,100 23.2 5,600 24.6 7,800 34.2 4,800 21.1 55.3 640 3.2 1,700 8.4
01/09/06 630,000 2,810.6 1,900 6.1 9,000 34.3 4,000 17.6 5,600 24.6 3,500 15.4 40.0 500 2.5 1,200 6.0

South SADD Parcel
VW-3 10 - 30 ft 08/24/04 1,800 8.0 2 0.0 2 0.0 2 0.0 2 0.0 2 0.0 0.0 4 0.0 4 0.0

12/19/05 < 1,800 <8.0 < 1.8 <0.01 < 1.8 <0.01 < 1.8 <0.01 < 1.8 <0.01 < 1.8 <0.01 0.0 < 3.5 <0.02 < 3.5 <0.02

35 - 55 ft 08/24/04 4,400,000 19,629.7 130 0.4 37 0.1 70 0.3 250 1.1 110 0.5 1.6 75 0.4 75 0.4
12/19/05 740,000 3,301.4 < 5.4 <0.02 < 5.4 <0.02 19 0.1 54 0.2 38 0.2 0.4 15 0.1 27 0.1

NS 0.0084 83 210 NS NS 21 NS NS

Notes: Abbreviations:

  < = The constituent was not detected above the specified reporting limit. µg/L = Micrograms per liter ppbv = parts per billion by volume
ESL = Environmental screening level RWQCB = Regional Water Quality Control Board
ft = Feet TMB = Trimethylbenzene
NA = not analyzed TVPH-g = Total volatile petroleum hydrocarbons as gasoline
NS = no standard

RWQCB Region 2 ESL (µ g/L)

2
Privileged and Confidential – Attorney/Client Work Product



Table 14 Influent Soil Vapor Sample Results
Los Valles Company, Inc.
Castaic, California  

TVPH-g Benzene Toluene Ethylbenzene m,p-Xylenes o-Xylene 1,3,5-TMB 1,2,4-TMB Total VOCs

ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv

Hasley-In-01 10/4/2004 1,200 20.00 26.00 5.80 7.20 3.90 <0.370 1.10 64.00
Hasley-In-02 11/1/2004 840 6.00 20.00 6.80 9.50 4.90 0.66 1.80 49.66
Hasley-In-03 12/2/2004 1,100 5.00 21.00 14.00 17.00 11.00 1.40 3.60 73.00
Hasley-In-04 1/5/2005 800 2.90 10.00 9.20 12.00 7.30 0.96 2.70 45.06
Hasley-In-05 2/1/2005 660 2.00 6.90 6.90 9.30 5.70 0.84 2.30 33.94
Hasley-In-06 3/4/2005 700 1.80 6.60 6.60 9.30 5.80 0.95 3.00 34.05
Hasley-In-07 4/7/2005 460 0.89 3.10 3.00 4.90 3.20 0.63 1.90 17.62
Hasley-In-08 5/11/2005 430 0.97 3.40 3.50 5.30 3.20 0.60 1.70 18.67
Hasley-In-09 6/10/2005 410 0.71 2.80 2.90 4.80 3.00 0.70 2.10 17.01
Hasley-In-10 7/29/2005 360 0.98 3.00 2.40 4.10 2.60 0.58 1.60 15.26
System shutdown for rebound testing starting on 8/5/05.
Hasley-In-11 8/10/2005 420 1.20 3.60 2.80 4.90 3.10 0.69 2.00 18.29
System shutdown for rebound testing.
Hasley-In-12 8/19/2005 530 1.50 3.90 3.10 5.20 3.30 0.73 1.90 19.63
System shutdown for rebound testing.
Hasley-In-13 9/1/2005 430 1.30 4.10 3.40 5.00 3.30 0.61 1.70 19.41
Hasley-In-14 (*) 10/27/2005 360 0.67 2.70 2.50 3.60 2.50 0.56 1.50 14.03
Hasley-In-15 11/17/2005 380 0.57 2.50 2.30 3.40 2.30 0.49 1.30 12.86

Reduction since Startup/Max. Conc. 68.3% 97.2% 90.4% 83.6% 80.0% 79.1% 65.0% 63.9% 82.4%

Notes:

The active venting system was shutdown starting on 8/5/05 to initiate rebound testing.
The samples collected on 8/10, 8/19, and 9/1 are rebound testing samples.
(*) - TCE (0.051 ppmv) and PCE (0.250 ppmv) were also detected in the system influent sample on 10/27/05.  These results appear anomolous.

  < = The constituent was not detected above the specified reporting limit. TMB = Trimethylbenzene
ppmv = parts per million by volume TVPH = Total Volatile Petroluem Hydrocarbons as gasoline
Bolded values are maximum detected concentrations. VOCs = Volatile Ogranic Compounds

Sample ID Date Sampled

Total VOC Concentrations in Active Soil Venting System Influent
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Table 15 Mass Removal Calculations
Los Valles Company, Inc.
Castaic, California

Vapor Analytical Data

Molecular weight 78 92 106 106 106 120 120 100 Extraction Operational VOC Mass TVPH Mass Total Mass Cumulative 
Sample Sample Ethyl- mp- o- 1,3,5- 1,2,4- flow rate Time Extracted Extracted Extracted Mass Ext.

ID Date Benzene Toluene benzene Xylene Xylene TMB TMB TVPH-g (scfm) (hours) (lbs.) (lbs.) (lbs.) (lbs.)
Hasley-In-01 10/4/2004 20.00 26.00 5.80 7.20 3.90 < 0.37 1.10 1,200 225 51 11.8 238 250 250
Hasley-In-02 11/1/2004 6.00 20.00 6.80 9.50 4.90 0.66 1.80 840 219 703 129.4 2240 2369 2620
Hasley-In-03 12/2/2004 5.00 21.00 14.00 17.00 11.00 1.40 3.60 1,100 186 599 142.3 2122 2264 4884
Hasley-In-04 1/5/2005 2.90 10.00 9.20 12.00 7.30 0.96 2.70 800 180 846 121.5 2109 2231 7115
Hasley-In-05 2/1/2005 2.00 6.90 6.90 9.30 5.70 0.84 2.30 660 186 524 58.9 1114 1173 8287
Hasley-In-06 3/4/2005 1.80 6.60 6.60 9.30 5.80 0.95 3.00 700 179 512 55.9 1111 1167 9454
Hasley-In-07 4/7/2005 0.89 3.10 3.00 4.90 3.20 0.63 1.90 460 179 744 42.3 1061 1103 10557
Hasley-In-08 5/11/2005 0.97 3.40 3.50 5.30 3.20 0.60 1.70 430 186 671 41.8 929 971 11528
Hasley-In-09 6/10/2005 0.71 2.80 2.90 4.80 3.00 0.70 2.10 410 186 608 34.9 803 838 12366
Hasley-In-10 7/29/2005 0.98 3.00 2.40 4.10 2.60 0.58 1.60 360 186 909 46.2 1054 1100 13466

(*) 8/5/2005 0.98 3.00 2.40 4.10 2.60 0.58 1.60 360 186 163 8.3 189 197 13663
Hasley-In-11 8/10/2005 1.20 3.60 2.80 4.90 3.10 0.69 2.00 420 193 1 0.1 1 1 13665
Hasley-In-12 8/19/2005 1.50 3.90 3.10 5.20 3.30 0.73 1.90 530 186 1 0.1 2 2 13666
Hasley-In-13 9/1/2005 1.30 4.10 3.40 5.00 3.30 0.61 1.70 430 186 1 0.1 1 1 13668
Hasley-In-14 10/27/2005 0.67 2.70 2.50 3.60 2.50 0.56 1.50 390 179 384 17.4 464 482 14149
Hasley-In-15 11/17/2005 0.57 2.50 2.30 3.40 2.30 0.49 1.30 380 179 408 16.9 481 497 14647

Total 7125 728 13919 14647

Notes: Equations:

Concentrations are reported in parts per million by volume (ppmv) M = C * MW * Q * T * T(f) * CF
< = Less than; constituent not detected at the Method Detection Limit M = mass of hydrocarbons (lbs.)
ID = Identification C = concentrations of hydrocarbons in vapor sample (ppbv)
TMB = Trimethylbenzene MW = molecular weight of compounds (g/mole)
scfm = Standard cubic feet per minute Q = vapor flow rate (scfm)
TVPH-g = Total volatile petroleum hydrocarbons as gasoline T = operational time between sampling events (hours)
VOC = Volatile organic compound T(f) = temperature factor (dimensionless) = (temp in Kelvins/273 Kelvins)
(*) = System shutdown to initiate rebound testing. CF = conversion factor = (1 mole/22.4 liter) * (60 minutes/hour) * (28.31 liter/cu. ft.) * (1 lb/454 grams) * (1/10^6 ppmv)

Mass Removal Calculations

Total VOCs and TVPH Mass Extracted - 29 September 2004 to 17 November 2005
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Appendix A 

Attenuation Factor Calculations 



Table A1 Attenuation Factor Calculations for Benzene
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Benzene 1 0.5 89.5 4.475 58.175 26.85 0 73.2 37.0 4.7 4.71 NA --

Benzene 1 5 85 4.25 55.25 25.5 0 73.2 34.3 4.4 4.37 22 80.1%

Benzene 1 10 80 4 52 24 0 73.2 31.3 4.0 3.99 99 96.0%

Benzene 1 15 75 3.75 48.75 22.5 0 73.2 28.3 3.6 3.61 650 99.4%

Benzene 1 20 70 3.5 45.5 21 0 73.2 25.3 3.2 3.23 7300 100.0%

Benzene 1 25 65 3.25 42.25 19.5 0 73.2 22.3 2.8 2.84 ND --

Benzene 1 30 60 3 51 6 0 73.2 19.3 2.1 2.08 5600 100.0%

Benzene 1 35 55 2.75 46.75 5.5 0 73.2 16.3 1.8 1.75 ND --

Benzene 1 40 50 2.5 42.5 5 0 73.2 13.3 1.4 1.43 640 99.8%

Benzene 1 45 45 2.25 38.25 4.5 0 73.2 10.3 1.1 1.11 1400 99.9%

Benzene 1 50 40 2 26 12 0 73.2 7.3 0.9 1.00 2100 100.0%

Benzene 1 60 30 1.5 25.5 3 0 73.2 5.7 0.6 1.00 1700 99.9%

Benzene 1 70 20 1 17 2 0 73.2 4.2 0.4 1.00 ND --

Benzene 1 80 10 0.5 8.5 1 0 73.2 2.6 0.3 1.00 ND --

Benzene 1 89.5 0.5 0.025 0.425 0.05 0 73.2 1.1 0.1 1.00 49 98.0%

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Benzene) = 65 (ml/g)
KH(Benzene) = 0.229

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0 % Clay = 0 % Clay = 0



Table A2 Attenuation Factor Calculations for Toluene
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Toluene 150 0.5 89.5 4.475 58.175 26.85 0 287.6 145.2 18.5 2777.39 NA --

Toluene 150 5 85 4.25 55.25 25.5 0 287.6 134.6 17.2 2574.90 ND --

Toluene 150 10 80 4 52 24 0 287.6 122.9 15.7 2349.91 68 --

Toluene 150 15 75 3.75 48.75 22.5 0 287.6 111.1 14.2 2124.92 2500 15.0%

Toluene 150 20 70 3.5 45.5 21 0 287.6 99.3 12.7 1899.93 37000 94.9%

Toluene 150 25 65 3.25 42.25 19.5 0 287.6 87.6 11.2 1674.94 ND --

Toluene 150 30 60 3 51 6 0 287.6 75.8 8.2 1222.50 22000 94.4%

Toluene 150 35 55 2.75 46.75 5.5 0 287.6 64.0 6.9 1032.80 ND --

Toluene 150 40 50 2.5 42.5 5 0 287.6 52.3 5.6 843.10 12000 93.0%

Toluene 150 45 45 2.25 38.25 4.5 0 287.6 40.5 4.4 653.41 4100 84.1%

Toluene 150 50 40 2 26 12 0 287.6 28.8 3.7 549.98 7300 92.5%

Toluene 150 60 30 1.5 25.5 3 0 287.6 21.8 2.3 351.81 11000 96.8%

Toluene 150 70 20 1 17 2 0 287.6 14.9 1.6 239.92 17000 98.6%

Toluene 150 80 10 0.5 8.5 1 0 287.6 7.9 0.9 150.00 ND --

Toluene 150 89.5 0.5 0.025 0.425 0.05 0 287.6 1.3 0.1 150.00 18 --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Toluene) = 260 (ml/g)
KH(Toluene) = 0.274

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10



Table A3 Attenuation Factor Calculations for Ethylbenzene
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Ethyl Benzene 700 0.5 89.5 4.475 58.175 26.85 0 243.8 123.1 15.7 10989.73 NA --

Ethyl Benzene 700 5 85 4.25 55.25 25.5 0 243.8 114.2 14.6 10188.50 6800 --

Ethyl Benzene 700 10 80 4 52 24 0 243.8 104.2 13.3 9298.24 12000 22.5%

Ethyl Benzene 700 15 75 3.75 48.75 22.5 0 243.8 94.2 12.0 8407.99 3600 --

Ethyl Benzene 700 20 70 3.5 45.5 21 0 243.8 84.2 10.7 7517.73 34000 77.9%

Ethyl Benzene 700 25 65 3.25 42.25 19.5 0 243.8 74.3 9.5 6627.47 460 --

Ethyl Benzene 700 30 60 3 51 6 0 243.8 64.3 6.9 4837.26 23000 79.0%

Ethyl Benzene 700 35 55 2.75 46.75 5.5 0 243.8 54.3 5.8 4086.65 370 --

Ethyl Benzene 700 40 50 2.5 42.5 5 0 243.8 44.3 4.8 3336.04 12000 72.2%

Ethyl Benzene 700 45 45 2.25 38.25 4.5 0 243.8 34.4 3.7 2585.43 6300 59.0%

Ethyl Benzene 700 50 40 2 26 12 0 243.8 24.4 3.1 2176.18 13000 83.3%

Ethyl Benzene 700 60 30 1.5 25.5 3 0 243.8 18.5 2.0 1394.93 14000 90.0%

Ethyl Benzene 700 70 20 1 17 2 0 243.8 12.7 1.4 955.04 17000 94.4%

Ethyl Benzene 700 80 10 0.5 8.5 1 0 243.8 6.8 0.7 700.00 ND --

Ethyl Benzene 700 89.5 0.5 0.025 0.425 0.05 0 243.8 1.3 0.1 700.00 8.8 --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Ethyl Benzene) = 220 (ml/g)
KH(Ethyl Benzene) = 0.328

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10



Table A4 Attenuation Factor Calculations for Xylenes
SADD LEASE - North Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA

SILT     
TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 

ANALTICAL 
SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Total Xylenes 1750 0.5 89.5 4.475 58.175 26.85 0 265.4 134.0 17.1 29905.65 NA --

Total Xylenes 1750 5 85 4.25 55.25 25.5 0 265.4 124.3 15.8 27725.31 15000 --

Total Xylenes 1750 10 80 4 52 24 0 265.4 113.4 14.5 25302.71 18000 --

Total Xylenes 1750 15 75 3.75 48.75 22.5 0 265.4 102.5 13.1 22880.11 8700 --

Total Xylenes 1750 20 70 3.5 45.5 21 0 265.4 91.7 11.7 20457.51 87000 76.5%

Total Xylenes 1750 25 65 3.25 42.25 19.5 0 265.4 80.8 10.3 18034.91 1400 --

Total Xylenes 1750 30 60 3 51 6 0 265.4 70.0 7.5 13163.32 61000 78.4%

Total Xylenes 1750 35 55 2.75 46.75 5.5 0 265.4 59.1 6.4 11120.74 580 --

Total Xylenes 1750 40 50 2.5 42.5 5 0 265.4 48.3 5.2 9078.15 37000 75.5%

Total Xylenes 1750 45 45 2.25 38.25 4.5 0 265.4 37.4 4.0 7035.57 16000 56.0%

Total Xylenes 1750 50 40 2 26 12 0 265.4 26.5 3.4 5921.91 39000 84.8%

Total Xylenes 1750 60 30 1.5 25.5 3 0 265.4 20.2 2.2 3791.77 33000 88.5%

Total Xylenes 1750 70 20 1 17 2 0 265.4 13.8 1.5 2590.55 51000 94.9%

Total Xylenes 1750 80 10 0.5 8.5 1 0 265.4 7.4 0.8 1750.00 ND --

Total Xylenes 1750 89.5 0.5 0.025 0.425 0.05 0 265.4 1.3 0.1 1750.00 55 --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Xylenes) = 240 (ml/g)
KH(Xylenes) = 0.22

Average Depth to 
Groundwater = 90 feet
Soil Composition:
0 - 30 ft depth (Silty sand, SM) 30 - 45 ft depth (Sand, SS) 45 - 50 ft depth (Silty sand, SM) 50 - 90 ft depth (sand, SS)
% Gravel = 5 % Gravel = 5 % Gravel = 5 % Gravel =5
% Sand = 65 % Sand = 85 % Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10 % Silt = 30 % Silt = 10



Table A5 Attenuation Factor Calculations for Benzene
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Benzene 1 0.5 59.5 2.975 38.675 17.85 0 73.2 19.0 2.4 2.42 NA --

Benzene 1 5 55 2.75 35.75 16.5 0 73.2 16.3 2.1 2.08 ND --

Benzene 1 10 50 2.5 32.5 15 0 73.2 13.3 1.7 1.70 2400 99.9%

Benzene 1 15 45 2.25 29.25 13.5 0 73.2 10.3 1.3 1.32 ND --

Benzene 1 20 40 2 34 4 0 73.2 7.3 0.8 1.00 66000 100.0%

Benzene 1 25 35 1.75 29.75 3.5 0 73.2 6.5 0.7 1.00 ND --

Benzene 1 30 30 1.5 25.5 3 0 73.2 5.7 0.6 1.00 ND --

Benzene 1 35 25 1.25 21.25 2.5 0 73.2 5.0 0.5 1.00 ND --

Benzene 1 40 20 1 17 2 0 73.2 4.2 0.4 1.00 1300 99.9%

Benzene 1 45 15 0.75 12.75 1.5 0 73.2 3.4 0.4 1.00 ND --

Benzene 1 50 10 0.5 8.5 1 0 73.2 2.6 0.3 1.00 ND --

Benzene 1 59.5 0.5 0.025 0.425 0.05 0 73.2 1.1 0.1 1.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Benzene) = 65 (ml/g)
KH(Benzene) = 0.229

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0



Table A6 Attenuation Factor Calculations for Toluene
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Toluene 150 0.5 59.5 2.975 38.675 17.85 0 287.6 74.6 9.5 1427.44 NA --

Toluene 150 5 55 2.75 35.75 16.5 0 287.6 64.0 8.2 1224.95 ND --

Toluene 150 10 50 2.5 32.5 15 0 287.6 52.3 6.7 999.96 ND --

Toluene 150 15 45 2.25 29.25 13.5 0 287.6 40.5 5.2 774.97 ND --

Toluene 150 20 40 2 34 4 0 287.6 28.8 3.1 463.71 130000 99.6%

Toluene 150 25 35 1.75 29.75 3.5 0 287.6 25.3 2.7 407.76 ND --

Toluene 150 30 30 1.5 25.5 3 0 287.6 21.8 2.3 351.81 ND --

Toluene 150 35 25 1.25 21.25 2.5 0 287.6 18.3 2.0 295.86 ND --

Toluene 150 40 20 1 17 2 0 287.6 14.9 1.6 239.92 4000 94.0%

Toluene 150 45 15 0.75 12.75 1.5 0 287.6 11.4 1.2 183.97 ND --

Toluene 150 50 10 0.5 8.5 1 0 287.6 7.9 0.9 150.00 ND --

Toluene 150 59.5 0.5 0.025 0.425 0.05 0 287.6 1.3 0.1 150.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Toluene) = 260 (ml/g)
KH(Toluene) = 0.274

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0



Table A7 Attenuation Factor Calculations for Ethyl Benzene
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Ethyl Benzene 700 0.5 59.5 2.975 38.675 17.85 0 243.8 63.3 8.1 5648.19 NA --

Ethyl Benzene 700 5 55 2.75 35.75 16.5 0 243.8 54.3 6.9 4846.96 ND --

Ethyl Benzene 700 10 50 2.5 32.5 15 0 243.8 44.3 5.7 3956.70 ND --

Ethyl Benzene 700 15 45 2.25 29.25 13.5 0 243.8 34.4 4.4 3066.44 ND --

Ethyl Benzene 700 20 40 2 34 4 0 243.8 24.4 2.6 1834.82 ND --

Ethyl Benzene 700 25 35 1.75 29.75 3.5 0 243.8 21.5 2.3 1614.88 ND --

Ethyl Benzene 700 30 30 1.5 25.5 3 0 243.8 18.5 2.0 1394.93 ND --

Ethyl Benzene 700 35 25 1.25 21.25 2.5 0 243.8 15.6 1.7 1174.98 ND --

Ethyl Benzene 700 40 20 1 17 2 0 243.8 12.7 1.4 955.04 4300 77.8%

Ethyl Benzene 700 45 15 0.75 12.75 1.5 0 243.8 9.8 1.1 735.09 ND --

Ethyl Benzene 700 50 10 0.5 8.5 1 0 243.8 6.8 0.7 700.00 130 --

Ethyl Benzene 700 59.5 0.5 0.025 0.425 0.05 0 243.8 1.3 0.1 700.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Ethyl Benzene) = 220 (ml/g)
KH(Ethyl Benzene) = 0.328

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0



Table A8 Attenuation Factor Calculations for Xylenes
SADD LEASE - South Pad
Remedial Action Plan
Former SADD Lease Site
Los Angels County, California

CHEMICAL MCL (2)
SAMPLE 
DEPTH

AVERAGE 
DEPTH TO 
GROUND 
WATER

GRAVEL 
TGR

SAND   
TSA SILT     TSI

CLAY 
TCL AF AFD AFT

  C          
(Soil Cleanup 

Levels)

HIGHEST 
OBSERVED 
ANALTICAL 

SOIL RESULT

Reduction To 
Reach        

Clean-Up Goal
(µg/L) (ft) (ft) (ft) (ft) (ft) (ft) (µg/kg) (µg/kg) (%)

Total Xylenes 1750 0.5 59.5 2.975 38.675 17.85 0 265.4 68.9 8.8 15370.05 NA --

Total Xylenes 1750 5 55 2.75 35.75 16.5 0 265.4 59.1 7.5 13189.71 ND --

Total Xylenes 1750 10 50 2.5 32.5 15 0 265.4 48.3 6.2 10767.11 ND --

Total Xylenes 1750 15 45 2.25 29.25 13.5 0 265.4 37.4 4.8 8344.51 ND --

Total Xylenes 1750 20 40 2 34 4 0 265.4 26.5 2.9 4992.98 94000 94.7%

Total Xylenes 1750 25 35 1.75 29.75 3.5 0 265.4 23.3 2.5 4392.38 ND --

Total Xylenes 1750 30 30 1.5 25.5 3 0 265.4 20.2 2.2 3791.77 ND --

Total Xylenes 1750 35 25 1.25 21.25 2.5 0 265.4 17.0 1.8 3191.16 ND --

Total Xylenes 1750 40 20 1 17 2 0 265.4 13.8 1.5 2590.55 5200 50.2%

Total Xylenes 1750 45 15 0.75 12.75 1.5 0 265.4 10.6 1.1 1989.95 ND --

Total Xylenes 1750 50 10 0.5 8.5 1 0 265.4 7.4 0.8 1750.00 200 --

Total Xylenes 1750 59.5 0.5 0.025 0.425 0.05 0 265.4 1.3 0.1 1750.00 ND --

Notes: Legend:
mg/kg = milligrams per kilogram TGR = Total thickness of gravel layer within D (feet)
µg/kg = micrograms per kilogram TSA = Total thickness of sand layer within D (feet)
ft = feet TSI  = Total thickness of silt layer within D (feet)
NA = Not Applicable TCL = Total thickness of clay layer within D (feet)
NL = Not Listed AF = 1 + (Pb / θw) ⋅ foc ⋅ Koc + (n - θw) ⋅ KH / θw
(1) Guidebook AFT = (AFD / D) ⋅ (TGR / 20 + TSA / 10 + TSI / 5 + TCL)
(2) California DOHS Emergency Rulemaking Document R-36-93, Interim Site Assessment C = Soil cleanup level concentrations (µg/kg)
and Cleanup Guidebook, May 1996, pg. A-8. MCL = California MCL (Maximum Contaminant Level)
Highlighted areas indicate soil sample concentrations which have exceeded the calculated PCE = Tetrachloroethene
  cleanup level.
Assumptions Used: Where:

Pb = 2.27 (g/ml):  Soil Bulk Density  AFT = Attenuation factor with total modification for distance to ground water and lithology.
θw = 0.031 :  Soil Water Content AFD = Attenuation factor as a function of AF and depth to ground water. 
foc = 0.015 :  Organic Carbon Content D = Distance from ground water to point of interest (feet). 
n = 0.143 :  Soil Porosity

Koc(Xylenes) = 240 (ml/g)
KH(Xylenes) = 0.22

Average Depth to 
Groudwater = 60 feet
0 - 15 ft depth (Silty sand, SM) 15 - 60 ft depth (Sand, SS)
% Gravel = 5 % Gravel = 5
% Sand = 65 % Sand = 85
% Silt = 30 % Silt = 10
% Clay = 0 % Clay = 0
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1.0 INTRODUCTION 

On behalf of Los Valles Land & Golf, LLC (Los Valles) ERM-West, Inc., 
(ERM) has prepared this Health Risk Assessment (HRA) Report to 
address potential for carcinogenic risk and non-carcinogenic health effects 
related to residual impacted soil at the Los Valles site in Castaic, 
California (Figure 1).   

The 432-acre site is largely undeveloped land with the exception of three 
former production areas (each covering an area of approximately 1 acre) 
previously used for crude oil extraction.  Previous oil production activities 
resulted in potential environmental impacts at these three areas.  The 
three former production areas, as shown on Figure 2, are referred to as:  

1. AEO Lease – Burns/Crist (AEO Pad);  

2. SADD Lease – North Pad (NP); and  

3. SADD Lease - South Pad (SP).   

The site is being redeveloped as a combination of luxury homes and a 
championship golf course (Figures 3 and 4).  The three areas mentioned 
above will be incorporated as features of the golf course (i.e. the six-hole 
tee box will be situated at the SADD Lease – NP).  No future homes will 
be constructed on these threes sites.  

Investigation results did not identify impacted material warranting 
further consideration or remediation at the AEO Pad.  Residual impacted 
soil was identified at the SP, however no active remediation is required 
per the Los Angeles County Fire Department (LACFD). Remediation at 
the NP shows that the soil gas concentrations have been significantly 
reduced and stabilized.   

Specifically this HRA Report focuses on the passive venting of vapors 
from partially treated soil at the Former SADD Lease Parcels after the 
development of the property.   Specifically, this document describes air 
dispersion modeling, exposure analysis, and resultant risk assessment 
from the passive venting of the soil gas.  Detailed site background, 
proposed redevelopment, and investigation/remediation information are 
provided in the Remedial Action Plan (ERM, 2004) and quarterly progress 
reports submitted to the Los Angeles County Fire Department (LACFD). 

The HRA Report is organized as follows: 
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• Section 2.0 summarizes the overall risk assessment methodology used 
in the analysis; 

• Section 3.0 discusses the results of the risk assessment; 

• Section 4.0 describes the conclusion of the study; and 

• Section 5.0 provides references.  
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2.0 PRELIMINARY SCREENING RISK ASSESSMENT METHODOLOGY 

This section provides the methodology utilized in conducting the 
preliminary screening HRA.  The screening HRA is used to conservatively 
assess the potential for carcinogenic risk and non-carcinogenic health 
effects from the passive venting of the in-line extraction systems at the 
SADD Lease - NP and SP areas on near-by future residents, golf-course 
workers, and golf course guests.  The HRA includes the development of 
air toxic emission rates, model analysis of exposure, and the predicted 
health impacts from the continuous low-level releases into the 
atmosphere. 

The California Office of Environmental Health Hazard Assessment 
(OEHHA) has provided general guidelines for assessing health effects 
from toxic pollutants (OEHHA, 2003).  The guidelines are designed to 
predict the upper-bound of limit estimates of risk in order to ensure public 
safety.  The overall approach of this screening HRA follows the general 
guidelines. 

2.1 AIR DISPERSION MODELING METHODOLOGY 

2.1.1 Emissions Development 

In the past, extraction wells were installed and operated to actively extract 
contaminates from the soil through below ground extraction systems.  
During the construction and operation of the golf course, the extraction 
wells will be allowed to passively vent into the atmosphere. As such, the 
flow of contaminant mass will be very small and will primarily be driven 
by the difference in pressure above and below ground.   

In order to assess the impacts from these passive emittants, mass 
emissions are required to conduct exposure modeling.  Mass emissions 
can be calculated from soil gas concentrations based upon the following 
formula: 

ER = C x F x 0.001 

Where, 

ER = Emission rate (g/s) 

C = Soil gas concentration (µg/l) 
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F = Exhaust volume flow rate (m3/s) 

0.001 = Conversion factor for units (l-g/m3-µg) 

g/s = grams per second 

µg/l = micrograms per liter 

l-g/m3-µg = liter-gram per cubic meter-microgram 

There are two extraction wells (VW-1 and VW-2) in the SADD Lease – NP; 
each well has three measurement depths.  The SADD Lease – SP has one 
well with two depths.  The depths for each location (NP and SP) are 
provided in Table 1, along with the most recent soil gas concentration 
measurements.  This evaluation assumes that each depth will vent 
independently through a 2-inch diameter pipe with an assumed exit 
velocity of 0.01 meters per second (m/s), a highly conservative velocity for 
passive systems.  However, for modeling purposes, all vent piping will be 
bundled at one location for both the NP and SP, and a single point source 
will be used to model each location.  Therefore, the soil gas concentrations 
at each depth for VW 1 and VW-2 will be averaged to define the soil gas 
concentration in the emissions development for the NP source.  Similarly, 
all depths from VW-3 will be used to calculate the average soil gas for the 
SP source.  

The most recent measurements were used to represent current and future 
soil gas estimates.  For VW-1 and VW-2, the most recent measurements 
were conducted on 19 and 29 December 2005 and 9 January 2006.  The 
most recent samples at VW-3 were taken on 8 August and 19 December 
2005.  Table 1 summarizes the data used to calculate the average soil gas 
concentrations for each model source. 

For each sampling depth, the passive exhaust flow rate was based upon 
the piping parameters above, resulting in a flow of 0.00002 cubic meters 
per second (m3/s).  The overall flow rate of the bundled piping at the NP 
source would be six times the single contribution flow (two wells, three 
depths) or 0.000122 m3/s.  The overall exhaust flow rate for the SP source 
is 0.000041 m3/s (one well, two depths).  Based on the equation above, 
Table 2 summarizes the mass emissions for each modeling source and air 
toxic pollutant. 

2.1.2 Modeling Source Characteristics 

The HRA evaluated the potential for emissions from two sources, one 
located near the NP, the other at the SP. As stated earlier, the vents from 
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the passive vent wells will be combined at a central point, each vent 
having a diameter of 2 inches and an assumed exit velocity of 0.01 m/s.  
For the NP source, it is assumed a total of six vents will be located at the 
same location, including three levels from both VW-1 and VW-2.  For the 
SP source, it is assumed there are two vents at the single location (two 
depths from VW-3).  An effective diameter for each source was computed 
on the basis of the sum of the cross-sectional areas for the individual 
vents.  Based upon the variation in the number of vents at each source, the 
NP source will have a larger diameter for modeling purposes.  The vents 
are assumed to be elevated to approximately 12 feet above the ground 
surface.  It is also assumed that the exit temperature is at ambient (293°K).  
A unit emission rate of 1 g/s was used to estimate normalized exposure 
concentrations. Table 3 summarizes the model source release 
characteristics associated with the two sources. 

2.1.3 Screening Exposure Model Selection and Use 

For the purposes of the preliminary screening HRA, the SCREEN3 model 
was utilized to assess maximum ground-level concentrations.  This model 
has been approved by the U.S. Environmental Protection Agency (USEPA) 
and the California Air Resources Board (CARB) for use in assessing air 
quality impacts for regulatory purposes.  The model calculates maximum 
1-hour concentrations from single sources at specified receptor locations 
for selected hypothetical, worst-case meteorological conditions.  Long-
term exposure in this assessment was estimated by applying a 1-hour to 
annual peak-to-mean ratio of 0.1, as specified by CARB, to the 1-hour 
maximum concentration.  This has been shown to be a conservatively high 
estimate of long-term impacts.  Short-term exposure (1-hour) will be 
determined by the maximum 1-hour predicted concentration from all 
meteorological conditions. 

The unit concentrations from the model were based upon a unit emission 
rate of 1 g/s.  Actual concentrations for benzene, toluene, ethylbenzene, 
and xylenes (BTEX) were calculated by multiplying the normal 
concentrations by the actual compound emission rate, since the modeled 
concentrations have a linear relationship to input emission rates.   

2.1.4 Meteorological Data 

The full screening meteorology data set in the SCREEN3 model was used 
to predict maximum 1-hour concentrations.  The full set includes hourly 
meteorological data that varies the wind speeds between 1 m/s to 20 m/s, 
for six different atmospheric stability classifications (A-being most 
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unstable through F-being most stable).  The model assumes that the wind 
direction will blow directly from the source to each specific receptor 
location identified in the model run.  The assumed ambient temperature is 
293°K.  The assumed mixing heights in the model are 320 meters for 
unstable through neutral conditions (Stability Classes A-D) and unlimited 
for stable atmosphere (Stability Classes E-F). 

2.1.5 Receptor Locations 

Four specific receptors were selected for analysis.  These include: 1) the 
closest future residential location to the NP source; 2) the closest tee box to 
the NP source; 3) the closest future resident to the SP source; and the 
closest tee box to the SP source.  It is assumed that the tee boxes will be the 
location where the highest likely exposure will be to both workers and 
guests.  Since distances vary between the NP and SP sources with respect 
to the four sensitive receptor locations, eight distances were modeled, four 
relative to the NP source.  Table 4 summarizes the receptor locations. 

2.2 EXPOSURE ANALYSIS METHODOLOGY 

In this assessment, exposure relates to the amount of contaminants 
inhaled that have the potential for health effects.  Exposures can vary 
based upon downwind distance from a source, concentration, inhalation 
rates, and duration/frequency of the exposure conditions.  For long-term 
residential risk exposure, OEHHA suggests a conservative estimate of 
24 hours per day, 350 days per year, for a 70-year period.  OEHHA also 
suggests that a residential inhalation rate of 302 liters per kilogram-day 
(l/kg-day) should be used. 

The long-term exposure parameters for worker risk exposure were based 
upon modifications to the OEHHA’s recommendation, due to the unique 
aspects of the workplace at the golf course.  As recommended by OEHHA, 
the inhalation rate of 149 l/kg-day was used.  In addition, the 
recommended values of 8 hours per day, 5 days per week and 49 weeks 
per year (a total of 245 days per year) were used with the modification 
that, over any given year, the worker is expected to be at each hole only 
1/18 of the time (on an annual basis).  Thus, the annual exposure is 
reduced by this fraction.  Finally, the over worker exposure is assumed to 
be 40 years, as recommended by OEHHA. 

There is no guidance on risk exposures for golfing guests.  Therefore, as a 
conservative estimate, it was assumed that a golfer would play the course 
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once per week, 52 weeks per year for a period of 20 years.  At any hole, 
the time spent for tee-off was assumed to be 15 minutes.  This again is 
conservative over a long period, since the typical between holes are 
designed to be six minutes.  Again, the worker-breathing rate of 149 l/kg-
day was assumed (with the above adjustment of the 15 minute period 
over any 8-hour basis).  

The maximum predicted annual average concentration for each 
compound was multiplied by the exposure factors to derive a daily intake 
of contaminant mass in milligrams of contaminant per kilogram of body 
mass per day (mg/kg-day). 

For non-carcinogenic annual health effects, the maximum concentrations 
are multiplied by only the duration parameters to estimate the dosage 
concentration. 

For non-carcinogenic acute health effects, the maximum predicted 
concentrations from each source only will be used. No adjustment factors 
will apply based upon the assumption that anyone could be at any 
location for a one-time, 1-hour period.   

2.3 RISK ANALYSIS METHODOLOGY 

For the estimation of carcinogenic risk and non-carcinogenic chronic and 
acute health effects, only BTEX is identified on the OEHHA air toxic list.  
Benzene has the potential for carcinogenic risk and chronic/acute health 
effects.  Toluene and xylene have the potential for both chronic and acute 
non-carcinogenic health effects.  Ethylbenzene is only identified for the 
potential of non-carcinogenic chronic health effects. 

For carcinogenic risk, the cancer potency factor (m/kg-day)-1 is multiplied 
by average daily dosage rate to estimate the maximum individual excess 
cancer risk.  An increase in risk greater than one in one million (1.0E-06) is 
considered significant. As identified in the OEHHA guidelines, the cancer 
potency factor for benzene is 0.1 (mg/kg-day)-1. 

For non-carcinogenic health effects, a hazard quotient (HQ) was 
computed by dividing the maximum contaminant concentration by its 
reference exposure level (REL).  The REL is the level for a given 
contaminant where adverse impacts have been observed or estimated, 
based upon an ample measure of safety. For chronic and acute effects, the 
REL will differ within each contaminant. As a conservative estimate, the 
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hazard index (HI) was then computed by summing all of the HQs for all 
pollutants, regardless whether the contaminants affect the same target 
organs.  Chronic or acute HI greater than 1.0 is considered significant.  

For chronic health effects, all four pollutants will be included in the 
analysis.  For acute effects, only benzene, toluene, and xylenes contribute 
to the overall acute HI.  
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3.0 SCREENING RISK ASSESSMENT RESULTS 

Overall the results of the preliminary screening HRA indicates that the 
carcinogenic risks and non-carcinogenic chronic and acute health effects 
are below recognized safe health levels.  The remainder of this section 
discusses the results of the carcinogenic risk, the chronic non-carcinogenic 
health effects, and the acute non-carcinogenic health effects. 

3.1 CARCINOGENIC RISK RESULTS 

Table 6 summarizes the results of the carcinogenic risk analysis relative to 
potential risks to the future residences nearby, the on-site construction 
and maintenance workers, and the golfers on the course. 

As seen in the Table 6, the maximum predicted carcinogenic risk from the 
venting of benzene is 9.4 in one billion (9.4E-09) excess cancer risk, 
occurring at the NP residential receptor.  The venting from wells VW-1 
and VW-2 would account for over 98 percent of the contribution to the 
risk.  The risk at the NP residential location is higher than at the SP 
residential receptor (1.2 versus 1.1 in a billion) because of the larger 
amount of benzene emissions associated with the NP vents and the 
relative distances from the wells. The risk estimates are approximately 
more than two orders of magnitude below the OEHHA significance level 
of 1.0E-06 excess cancer risk.  Therefore, the risk estimates are considered 
to have no significant impacts on the future residents living nearby. 

Similar results are predicted for the workers and guests.  The maximum 
predicted excess cancer risks for both the workers and guests occur at the 
NP tee location, and are driven by the NP source. The maximum 
predicted risks are 1.8E-09 and 5.9E-12 for the workers and guests, 
respectively.  These range from 3 to 6 orders of magnitude below the 
OEHHA significance level, again showing that the venting would not 
affect the workers or guests of the course. 

3.2 NON-CARCINOGENIC CHRONIC HEALTH EFFECTS 

The maximum predicted non-carcinogenic chronic hazard indices showed 
results well below the 1.0 significance levels for all receptors and were 
similar to the cancer risks.  Table 7 shows the chronic HIs for the residents, 
workers, and guests.  The predicted values were highest with the 
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residents, followed by the worker, with the guests being least affected.  
However, all maximum concentrations were five orders of magnitude 
below the significance level, with the maximum residential being 1.5E-05 
at the tee box nearest the NP source. The vents from VW-1 and VW-2 
accounted for over 99 percent of the contribution. The maximum 
predicted chronic HI at the tee box nearest the SP source was also 
extremely low with a value of 1.1E-05.  The maximum predicted chronic 
HIs for the worker and guest exposure were correspondingly low with 
values of 3.4E-06 and 2.2E-08. 

3.3 NON-CARCINOGENIC ACUTE HEALTH EFFECTS 

The location of the maximum non-carcinogenic acute hazard indices was 
identical to the locations for the chronic health effects, all at the NP 
receptor location for residents, workers, and guests.  As with the chronic 
effects, the maximum predicted acute HIs were all more than five orders 
of magnitude below the significance level of 1.0, with the maximum 
impact predicted for the residential location near the NP source (4.3E-06).  
The impacts were very comparable for the worker and guest exposure, 
both having a 4.3E-06 HI.  This is expected because of the identical 
exposure duration for this analysis (all were assumed to be exposed for 
the full hour). Table 8 presents the summary results for the non-
carcinogenic acute health impacts. 
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4.0 CONCLUSIONS 

The preliminary HRA has been conducted to present the likely upper limit 
of carcinogenic risk and non-carcinogenic chronic and acute health effects 
from the passive venting of the soil-gas wells at the SADD Lease - NP and 
SADD Lease - SP areas on the future residents, workers, and guests of the 
proposed Los Valles Golf Course.  Based upon the results of the analysis, 
the maximum predicted individual excess carcinogenic risks at all 
modeled locations will be well below the OEHHA recommended 
significance level.   

Correspondingly, the non-carcinogenic chronic and acute hazard indices 
predicted in this analysis have also been shown to be orders of magnitude 
below the OEHHA recommended significance level.  As such, the passive 
venting of the soil gas wells in the SADD Lease - NP and SP are not 
predicted to cause any significant health risk to future residents, workers, 
or guests during the construction or operation of the proposed golf course. 
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Table 1 Discreet Soil Vapor Sample Results
North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Total Xylenes

(µg/L) (µg/L) (µg/L) (µg/L)

North SADD Parcel
VW-1 10 - 30 ft 12/19/05 < 0.01 0.01 0.01 0.04

12/29/05 < 0.01 < 0.01 < 0.01 0.02
01/09/06 < 0.01 < 0.01 0.01 0.0

Average < 0.006 < 0.009 0.008 0.035

35 - 55 ft 12/19/05 0.8 4.2 2.7 6.7
12/29/05 1.7 6.5 4.1 11.9
01/09/06 2.8 8.4 4.2 14.5

Average 1.766  6.351 3.644 11.019

60 - 80 ft 12/19/05 1.3 1.6 1.3 8.6
12/29/05 1.3 2.2 2.5 14.0
01/09/06 2.1 1.3 1.0 6.7

Average 1.572  1.715 1.580 9.805

VW-2 10 - 30 ft 12/19/05 1.0 2.0 1.3 5.3
12/29/05 1.3 1.9 0.8 3.8
01/09/06 0.9 1.4 0.6 2.5

Average 1.077  1.765 0.907 3.893

35 - 55 ft 12/19/05 5.8 36.2 17.1 61.9
12/29/05 2.4 8.8 3.7 29.4
01/09/06 2.6 25.5 11.4 88.7

Average 3.575  23.497 10.756 60.000

60 - 80 ft 12/19/05 2.2 9.5 11.0 30.3
12/29/05 3.6 23.2 24.6 55.3
01/09/06 6.1 34.3 17.6 40.0

Average 3.974  22.354 17.707 41.853
VW1 and VW-2 Overall Average 2.0 9.3 5.8 21.1

South SADD Parcel
VW-3 10 - 30 ft 08/24/04 0.0 0.0 0.0 0.0

12/19/05 <0.01 <0.01 <0.01 0.0
Average 0.006  0.007 0.008 0.016

35 - 55 ft 08/24/04 0.4 0.1 0.3 1.6
12/19/05 <0.02 <0.02 0.1 0.4

Average 0.219  0.081 0.195 0.992
VW-3 Overall Average 0.112 0.044 0.102 0.504

Notes:

  < = The constituent was not detected above the specified reporting limit.
  Shaded values are from samples collected under static conditions (i.e., while SVE system is not operating)

Well ID Sample Depth Date Sampled
Benzene Toluene Ethylbenzene



Table 2 Estimated Air Toxic Emission Rates
for the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Well ID
Total Exhaust Flow Rate 

(m3/s)
Benzene

(g/s)
Toluene 

(g/s)
Ethylbenzene 

(g/s)
Total Xylenes 

(g/s)

North SADD Parcel
VW-1 and VW-2 0.000122 2.426E-07 1.129E-06 7.013E-07 2.566E-06

South SADD Parcel
VW-3 0.000041 4.551E-09 1.776E-09 4.120E-09 2.043E-08

Notes:

Total exhaust flow for VW-1 and VW-2 assumes the sum of 6 equal exhaust vents from three depths from
each of the two wells.  The total exhaust flow for VW-3 assumes the sum of 2 equal exhaust vents from
the well. Each exhaust vent assumes an exit velocity of 0.1 m/s and a diameter of 2 inches.



Table 3 Model Stack Parameters for Exhaust Vents
at the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Source ID X-Coordinate 
Location (meters)

Y-Coordinate 
Location (meters)

Stack Height 
(meters)

Exit Temperature 
(oK)

Exit Velocity 
(meters/second)

Stack Diameter 
(meters)

Unit Emission 
Rate 

(grams/second)

North SADD Parcel

VW-1 and VW-2 0.0 0.0 3.66 293.0 0.01 0.124 1.0

South SADD Parcel

VW-3 0.0 0.0 3.66 293.0 0.01 0.072 1.0

Notes:

The stack diameter for the combined VW-1 and VW-2 well exhaust, assumed to be discharged from a single point source, is based on an effective diameter
calculated from a cross-sectional area equivilent to the area of 6 individual 2-inch diameter cross-sectional areas. The stack diameter 
for the VW-3 well exhaust is based upon the area of 2 individual 2-inch diameter cross-sectional areas. These represent the individual 
exhaust vents from the various depths at each well location.



Table 4 Model Receptor Locations 
For the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Receptor ID X-Coordinate 
Location (meters)

Y-Coordinate 
Location (meters)

Distance From 
North Source 

(meters)

X-Coordinate 
Location  (meters) 

Y-Coordinate 
Location  (meters)

Distance From 
South Source 

(meters)

North SADD Parcel
  Residential 32.0 0.0 32.0 179.9 0.0 179.9
  Worker/Guest 41.8 0.0 41.8 202.4 0.0 202.4

South SADD Parcel

  Residential 159.3 0.0 159.3 39.2 0.0 39.2

  Worker/Guest 226.7 0.0 226.7 34.0 0.0 34.0

Notes:

The stack diameter for the combined VW-1 and VW-2 well exhaust, assumed to be discharged from a single point source, is based on an effective 
diameter calculated from calculated from a cross-sectional area equivilent to the area of 6 individual 2-inch diameter cross-sectional areas. The stack diameter 
for the VW-3 well exhaus for the VW-3 well exhaust is based upon the area of 2 individual 2-inch diameter cross-sectional areas. These represent the individual 
exhaust vents from the vaexhaust vents from the various depths at each well location.

Model Coordinates relative to North Sources Model Coordinates relative to South Sources



Table 5 Cancer Potency Factors and Reference Exposure Levels
For the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Contaminant
Cancer Potency Factor 

(mg/kg-day)-1
Chronic REL 

(µg/m3) Acute REL (ug/m3)

Benzene 0.1 60 1300

Toluene N/A 300 37000

Ethylbenzene N/A 2000 N/A

Xylenes N/A 700 22000

Notes:

Cancer Potency Factors and Chronic RELs, and Acute RELs provided by the 
Office of Environmental Health Hazard Assessment (OEHHA, 2003)



Table 6 Predicted Residential and Worker/Guest Carcinogenic Risks
For the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Source ID
Modeled 

Concentration 
(µg/m3/g/s)1

Benzene Emission 
Rate 
(g/s)

Modeled Benzene 
Concentration 

(µg/m3)

Exposure Factor       
(m3-mg/µg-kg-day)

Average Daily 
Intake Benzene 

(mg/kg-day)

Benzene Cancer 
Potency Factor 
(mg/kg-day)-1

Carcinogenic Risk 

North SADD Parcel
Residential Receptor
  VW-1 and VW-2 1.273E+03 2.426E-07 3.088E-04 3.020E-04 9.327E-08 1.00E-01 9.3E-09
  VW-3 7.936E+02 4.551E-09 3.611E-06 3.020E-04 1.091E-09 1.00E-01 1.1E-10
  Combined 9.4E-09
South SADD Parcel
Residential Receptor
  VW-1 and VW-2 9.349E+02 2.426E-07 2.268E-04 3.020E-04 6.850E-08 1.00E-01 6.8E-09
  VW-3 1.108E+03 4.551E-09 5.042E-06 3.020E-04 1.523E-09 1.00E-01 1.5E-10
  Combined 7.0E-09

North SADD Parcel
Worker Receptor
  VW-1 and VW-2 1.276E+03 2.426E-07 3.096E-04 5.715E-05 1.769E-08 1.00E-01 1.8E-09
  VW-3 6.961E+02 4.551E-09 3.168E-06 5.715E-05 1.810E-10 1.00E-01 1.8E-11
  Combined 1.8E-09

South SADD Parcel
Worker Receptor
  VW-1 and VW-2 6.227E+02 2.426E-07 1.511E-04 5.715E-05 8.634E-09 1.00E-01 8.6E-10
  VW-3 1.156E+03 4.551E-09 5.261E-06 5.715E-05 3.006E-10 1.00E-01 3.0E-11
  Combined 8.9E-10

North SADD Parcel
Guest Receptor
  VW-1 and VW-2 1.276E+03 2.426E-07 3.096E-04 1.895E-07 5.867E-11 1.00E-01 5.9E-12
  VW-3 6.961E+02 4.551E-09 3.168E-06 1.895E-07 6.004E-13 1.00E-01 6.0E-14
  Combined 5.9E-12

South SADD Parcel
Guest Receptor
  VW-1 and VW-2 6.227E+02 2.426E-07 1.511E-04 1.895E-07 2.863E-11 1.00E-01 2.9E-12
  VW-3 1.156E+03 4.551E-09 5.261E-06 1.895E-07 9.970E-13 1.00E-01 1.0E-13
  Combined 3.0E-12
1  For estimating annual average concentrations, a peak to mean ratio of 0.1 was applied to the 1-hour conentrations within annual period  

 to account for persistence.

Guest Risk

Worker Risk

Residential Risk



Table 7 Predicted Residential and Worker/Guest Chronic Hazard Index
For the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Source ID
Modeled 

Concentration 
(ug/m3/g/s)1

Benzene 
Emission Rate 

(g/s)

Toluene 
Emission Rate 

(g/s)

Ethylbenzene 
Emission Rate 

(g/s)

Total Xylenes 
Emission Rate 

(g/s)
Hazard Index

North SADD Parcel
Residential Receptor
  VW-1 and VW-2 1.27300E+03 2.426E-07 1.129E-06 7.013E-07 2.566E-06 1.443E-05
  VW-3 7.93600E+02 4.551E-09 1.776E-09 4.120E-09 2.043E-08 8.600E-08
  Combined 1.5E-05
South SADD Parcel
Residential Receptor
  VW-1 and VW-2 9.34900E+02 2.426E-07 1.129E-06 7.013E-07 2.566E-06 1.060E-05
  VW-3 1.10800E+03 4.551E-09 1.776E-09 4.120E-09 2.043E-08 1.201E-07
  Combined 1.1E-05

North SADD Parcel
Worker Receptor
  VW-1 and VW-2 1.276E+03 2.426E-07 1.129E-06 7.013E-07 2.566E-06 3.375E-06
  VW-3 6.961E+02 4.551E-09 1.776E-09 4.120E-09 2.043E-08 1.760E-08
  Combined 3.4E-06

South SADD Parcel
Worker Receptor
  VW-1 and VW-2 6.227E+02 2.426E-07 1.129E-06 7.013E-07 2.566E-06 1.647E-06
  VW-3 1.156E+03 4.551E-09 1.776E-09 4.120E-09 2.043E-08 2.923E-08
  Combined 1.7E-06

North SADD Parcel
Guest Receptor
  VW-1 and VW-2 1.276E+03 2.426E-07 1.129E-06 7.013E-07 2.566E-06 2.149E-08
  VW-3 6.961E+02 4.551E-09 1.776E-09 4.120E-09 2.043E-08 1.121E-10
  Combined 2.2E-08

South SADD Parcel
Guest Receptor
  VW-1 and VW-2 6.227E+02 2.426E-07 1.129E-06 7.013E-07 2.566E-06 1.049E-08
  VW-3 1.156E+03 4.551E-09 1.776E-09 4.120E-09 2.043E-08 1.861E-10
  Combined 1.1E-08

1  For estimating annual average concentrations, a peak to mean ratio of 0.1 was applied to the 1-hour    

Exposure Refernece Levels (µg/m3):
Benzene 60
Toluene 300

Ethylbenzene 2000
Total Xylenes 700

Residential Risk

Worker Risk

Guest Risk

to account for persistence within annual period.



Table 8 Predicted Residential and Worker/Guest Acute Hazard Index
For the North and South SADD Parcels
Los Valles Land & Golf, LLC
Santa Clarita, California

Source ID
Modeled 

Concentration 
(µg/m3/g/s)

Benzene 
Emission Rate 

(g/s)

Toluene 
Emission Rate 

(g/s)

Total Xylenes 
Emission Rate 

(g/s)

Acute Hazard 
Index

North SADD Parcel
Residential Receptor
  VW-1 and VW-2 1.273E+04 2.426E-07 1.129E-06 2.566E-06 4.249E-06
  VW-3 7.936E+03 4.551E-09 1.776E-09 2.043E-08 3.553E-08
  Combined 4.3E-06
South SADD Parcel
Residential Receptor
  VW-1 and VW-2 9.349E+03 2.426E-07 1.129E-06 2.566E-06 3.120E-06
  VW-3 1.108E+04 4.551E-09 1.776E-09 2.043E-08 4.961E-08
  Combined 3.2E-06

North SADD Parcel
Worker Receptor
  VW-1 and VW-2 1.276E+04 2.426E-07 1.129E-06 2.566E-06 4.259E-06
  VW-3 6.961E+03 4.551E-09 1.776E-09 2.043E-08 3.117E-08
  Combined 4.3E-06

South SADD Parcel
Worker Receptor
  VW-1 and VW-2 6.227E+03 2.426E-07 1.129E-06 2.566E-06 2.078E-06
  VW-3 1.156E+04 4.551E-09 1.776E-09 2.043E-08 5.176E-08
  Combined 2.1E-06

North SADD Parcel
Guest Receptor
  VW-1 and VW-2 1.276E+04 2.426E-07 1.129E-06 2.566E-06 4.259E-06
  VW-3 6.961E+03 4.551E-09 1.776E-09 2.043E-08 3.117E-08
  Combined 4.3E-06

South SADD Parcel
Guest Receptor
  VW-1 and VW-2 6.227E+03 2.426E-07 1.129E-06 2.566E-06 2.078E-06
  VW-3 1.156E+04 4.551E-09 1.776E-09 2.043E-08 5.176E-08
  Combined 2.1E-06

Benzene 1.30E+03
Toluene 3.70E+04

Total Xylenes 2.20E+04

Residential Risk

Worker Risk

Guest Risk

Exposure Reference Levels (µg/m3):  



  

 

 

Appendix A 

SCREEN3 Modeling Output 
Files 



                                                                      02/16/06 
                                                                      13:21:10 
  ***  SCREEN3 MODEL RUN  *** 
  *** VERSION DATED 96043 *** 
 
 Los Valles North Source Impacts                                                 
 
 SIMPLE TERRAIN INPUTS: 
    SOURCE TYPE            =        POINT 
    EMISSION RATE (G/S)    =      1.00000     
    STACK HEIGHT (M)       =       3.6600 
    STK INSIDE DIAM (M)    =        .1240 
    STK EXIT VELOCITY (M/S)=        .0100 
    STK GAS EXIT TEMP (K)  =     293.0000 
    AMBIENT AIR TEMP (K)   =     293.0000 
    RECEPTOR HEIGHT (M)    =        .0000 
    URBAN/RURAL OPTION     =        RURAL 
    BUILDING HEIGHT (M)    =        .0000 
    MIN HORIZ BLDG DIM (M) =        .0000 
    MAX HORIZ BLDG DIM (M) =        .0000 
 
 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 
 
 BUOY. FLUX =     .000 M**4/S**3;  MOM. FLUX =     .000 M**4/S**2. 
 
 *** FULL METEOROLOGY *** 
 
 ********************************* 
 *** SCREEN DISCRETE DISTANCES *** 
 ********************************* 
 
 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 
 
   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA 
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH 
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  ----- 
     32.   .1273E+05    3     1.0    1.0   320.0    3.29    4.33    2.62    NO 
     42.   .1276E+05    4     1.0    1.0   320.0    3.29    3.65    2.18    NO 
    159.   9349.        6     1.0    1.0 10000.0    3.29    6.26    3.40    NO 
    227.   6227.        6     1.0    1.0 10000.0    3.29    8.68    4.52    NO 
 
  DWASH=   MEANS NO CALC MADE (CONC = 0.0) 
  DWASH=NO MEANS NO BUILDING DOWNWASH USED 
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 
 
      *************************************** 
      *** SUMMARY OF SCREEN MODEL RESULTS *** 
      *************************************** 
 
  CALCULATION        MAX CONC    DIST TO   TERRAIN 
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M) 
 --------------    -----------   -------   ------- 
 SIMPLE TERRAIN      .1276E+05       42.        0. 
 
 
 *************************************************** 
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
 *************************************************** 
 



                                                                      02/16/06 
                                                                      13:26:06 
  ***  SCREEN3 MODEL RUN  *** 
  *** VERSION DATED 96043 *** 
 
 Los Valles South Source Impacts                                                 
 
 SIMPLE TERRAIN INPUTS: 
    SOURCE TYPE            =        POINT 
    EMISSION RATE (G/S)    =      1.00000     
    STACK HEIGHT (M)       =       3.6600 
    STK INSIDE DIAM (M)    =        .0720 
    STK EXIT VELOCITY (M/S)=        .0100 
    STK GAS EXIT TEMP (K)  =     293.0000 
    AMBIENT AIR TEMP (K)   =     293.0000 
    RECEPTOR HEIGHT (M)    =        .0000 
    URBAN/RURAL OPTION     =        RURAL 
    BUILDING HEIGHT (M)    =        .0000 
    MIN HORIZ BLDG DIM (M) =        .0000 
    MAX HORIZ BLDG DIM (M) =        .0000 
 
 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED. 
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED. 
 
 
 BUOY. FLUX =     .000 M**4/S**3;  MOM. FLUX =     .000 M**4/S**2. 
 
 *** FULL METEOROLOGY *** 
 
 ********************************* 
 *** SCREEN DISCRETE DISTANCES *** 
 ********************************* 
 
 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 
 
   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA 
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH 
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  ----- 
    180.   7936.        6     1.0    1.0 10000.0    3.45    7.01    3.75    NO 
    202.   6961.        6     1.0    1.0 10000.0    3.45    7.81    4.13    NO 
     39.   .1108E+05    4     1.0    1.0   320.0    3.45    3.44    2.06    NO 
     34.   .1156E+05    3     1.0    1.0   320.0    3.45    4.59    2.77    NO 
 
  DWASH=   MEANS NO CALC MADE (CONC = 0.0) 
  DWASH=NO MEANS NO BUILDING DOWNWASH USED 
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 
 
      *************************************** 
      *** SUMMARY OF SCREEN MODEL RESULTS *** 
      *************************************** 
 
  CALCULATION        MAX CONC    DIST TO   TERRAIN 
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M) 
 --------------    -----------   -------   ------- 
 SIMPLE TERRAIN      .1156E+05       34.        0. 
 
 
 *************************************************** 
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
 *************************************************** 
 



APPENDIX 5.8-4 

Request for Regulatory Oversight Soil Cleanup of  

Former Oil Production Areas 







APPENDIX 5.8-5 

Notice of Completion of Asbestos Removal, March, 2004 





APPENDIX 5.8-6 

Phase I Environmental Site Assessment, California Environmental,  

July 2003 
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