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ABBREVIATIONS AND ACRONYMS

BRAC

Base Realignment and Closure

CDFG

California Department of Fish and Game

CTO

Contract Task Order

EPA

U.S. Environmental Protection Agency

IR

Installation Restoration (Program)

Moffett

Former Naval Air Station Moffett Field

NASA

National Aeronautics and Space Administration

Navy

Department of the Navy

NPRD

North Patrol Road Ditch

PMO

Program Management Office

PQCM

Project Quality Control Manager

QC

quality control

RACR

Remedial Action Completion Report

RAWP

Remedial Action Work Plan

ROD

Record of Decision

Swaim

Swaim Biological, Inc.

TtEC

Tetra Tech EC, Inc.

Water Board

San Francisco Bay Regional Water Quality Control Board

WPT

western pond turtle

ECSD-3211-0025-0001 Dr Tech Memo

iii

Draft Technical Memorandum to the RACR
IR Site 27, North Patrol Road Ditch
Former NAS Moffett Field
DCN: ECSD-3211-0025-0001
CTO No. 0025

This page intentionally left blank.

ECSD-3211-0025-0001 Dr Tech Memo

iv

Draft Technical Memorandum to the RACR
IR Site 27, North Patrol Road Ditch
Former NAS Moffett Field
DCN: ECSD-3211-0025-0001
CTO No. 0025

1.0 INTRODUCTION

This Technical Memorandum (Tech Memo) describes the site restoration activities of a portion
of the North Patrol Road Ditch (NPRD) at former Naval Air Station Moffett Field (Moffett) in
Moffett Field, California (Figure 1-1). The NPRD is part of Installation Restoration (IR) Site 27
(Figure 1-2). The Department of the Navy (Navy) Base Realignment and Closure (BRAC)
Program Management Office (PMO) West directed this work in accordance with requirements of
the Comprehensive Environmental Response, Compensation, and Liability Act and the National
Oil and Hazardous Substances Pollution Contingency Plan.
On behalf of the BRAC PMO West, this Tech Memo was prepared by Tetra Tech EC, Inc. (TtEC),
under Remedial Action Contract No. N62473-07-D-3211, Contract Task Order (CTO) No. 0025.
Regulatory oversight and guidance for the previous remedial action were provided by the U.S.
Environmental Protection Agency (EPA) and the San Francisco Bay Regional Water Quality
Control Board (Water Board).
1.1

PURPOSE

The purpose of this Tech Memo is to document site restoration activities within a portion of the
NPRD (Figure 1-2) pursuant to the IR Site 27 Record of Decision (ROD) (Navy 2005) and the
final Addendum Number 1 to the Final Remedial Action Work Plan (Addendum 1) (TtEC 2010).
The EPA agreed that the Navy has completed remediation efforts pursuant to the ROD (Navy
2005).
1.2

BACKGROUND

A remedial action for polychlorinated biphenyls and metals within IR Site 27 was performed
from March 2006 through September 2007. The Navy conducted the remedial action at IR Site 27
as part of the IR Program at Moffett and in accordance with the final Remedial Action Work
Plan (RAWP) (TtEC 2006). Following completion of the remedial action, it was determined that
a geotextile fabric, covered with a ballast consisting of drainage rock and soil, should be placed
over the clay in the bottom of a portion of the NPRD (Figure 1-2) for site restoration pursuant to
the ROD. The site restoration was conducted under Addendum 1 (TtEC 2010). This Tech
Memo will be included in the final Remedial Action Completion Report (RACR) for IR Site 27.
The NPRD starts at the East Patrol Road Ditch on the east and drains to the west past the
Marriage Road Ditch as water is pumped out of the NPRD into the Northern Channel at
Building 191. Figure 1-2 shows the location of IR Site 27 and the staging and laydown area,
which was located adjacent to the area of site restoration.
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1.3

DOCUMENT ORGANIZATION

This Tech Memo provides details on site restoration activities at the NPRD, as follows:
•

Section 1.0 presents the purpose, background, and document organization.

•

Section 2.0 describes the construction and quality control (QC) activities.

•

Section 3.0 summarizes the fieldwork.

•

Section 4.0 is a list of references cited in this document.

Figures follow the text.
•

Appendix A provides the pre- and post-site restoration topographic survey reports.

•

Appendix B provides the as-built construction drawing for the site restoration
fieldwork.

•

Appendix C contains biological monitoring documentation.

•

Appendix D contains the import material testing results.

•

Appendix E presents the site restoration photographic log.

•

Appendix F provides the permits and inspection forms.
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2.0 CONSTRUCTION ACTIVITIES

The site restoration work in the NPRD was conducted in three phases:
1. Site Preparation
2. Earthwork
3. Final Inspection and Demobilization
Photographs taken to document the progress of the work are included in Appendix E.
2.1

PRE-FIELD ACTIVITES

Prior to the start of field activities, TtEC coordinated with the National Aeronautics and Space
Administration (NASA), the Water Board, the EPA, a biological subcontractor (Swaim
Biological, Inc. [Swaim]), the Moffett Restoration Advisory Board, and the California
Department of Fish and Game (CDFG). Field logistics were coordinated with NASA because it
is the current property owner.
A number of sensitive species are present in the area, including the western pond turtle (WPT)
and burrowing owl, and their protection was coordinated with NASA’s biologist, the Navy’s
biologist, and the CDFG. This involved answering questions, providing qualifications for
biological personnel, and site visits on July 28, 2010, February 7, 2011, and February 8, 2011.
2.2

PROJECT TIMELINE

The following is the project timeline of events:
•

Finalized Addendum 1 to the RAWP on October 30, 2010

•

Installed bypass pumps and silt fencing between February 10 and 12, 2011

•

Initiated WPT trapping on February 14, 2011

•

Completed WPT trapping on April 5, 2011

•

Conducted pre-site restoration topographic and biological surveys on April 18, 2011

•

Mobilized to the site to begin site restoration fieldwork on April 18, 2011; however,
due to delays in turning off an electrical line in the fence, work had to be stopped

•

Resumed site restoration fieldwork on April 25, 2011

•

Conducted post-site restoration topographic survey and demobilized from the site
from May 2 to 6, 2011
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2.3

PHASE 1 – SITE PREPARATION

The tasks associated with Phase 1, Site Preparation, are listed below and detailed in the
subsections that follow:
•

Permits

•

Mobilization

•

Silt fence installation

•

Preconstruction biological survey and trapping

•

Import material analysis

The order listed does not necessarily represent the chronological order of activities because there
was an overlap of some tasks and concurrent activities as the work proceeded.
2.3.1

Permits

TtEC prepared and submitted a NASA construction permit prior to mobilization. NASA
construction permit number 10Q036 was approved by NASA on June 17, 2010. The approved
permit is included in Appendix F.
2.3.2

Mobilization

Prior to mobilization, the appropriate personnel from both the Navy and NASA were notified
about the planned schedule of field activities. Activities included arranging access for TtEC’s
and its subcontractors’ personnel and having miscellaneous equipment and materials delivered to
the site.
A focused survey was conducted by a qualified Swaim biologist and included full walking
coverage of the work and laydown areas. The biologist looked for signs of disturbance to find
nests and aestivating turtles. None were found. The biologist looked for burrows or owl
activity. One nest was identified near the laydown area; therefore, a 250-foot exclusion zone
was established around the owl nest and work was limited in this area. The biologist monitored
the owl nest on a daily basis during fieldwork. The staging and laydown area was located
northeast of the bunkers along North Patrol Road (Figure 2-1) outside the exclusion zone.
Figure 2-1 shows the staging and laydown area location. The laydown area was used for shortterm storage of geotextile fabric, drainage rock, and soil after their delivery to the site.
A topographic survey of the NPRD zones to be restored was conducted by Coast Surveying, Inc.,
on April 18, 2011. This survey documented the existing NPRD elevation contours and identified
reference survey points at intervals of approximately 50 feet along the length of the restoration
area. The bottom elevation of the NPRD (i.e., the top of the clay surface) throughout the
restoration area was surveyed to provide preconstruction reference point elevations. Establishing
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reference locations along the NPRD was intended to provide a means of comparing the
preconstruction bottom elevations with the corresponding postconstruction elevations.
Equipment and materials were mobilized to the site prior to initiating site restoration activities.
Site restoration fieldwork began on April 18, 2011; however, due to delays in turning off an
electrical line in the fence, work had to be stopped. Site restoration fieldwork resumed on
April 25, 2011.
2.3.3

Silt Fence Installation

Before geotextile fabric, drainage rock, and soil placement activities began, temporary silt fence
and wire barriers were installed east and west of the work area, and along the perimeter fence on
the north side of the NPRD. There is an existing silt fence that is installed along the existing
permanent fence on the south side of the work area. The temporary downstream silt fence was
tied into the permanent silt fence on the south side of the work area and the additional silt fence
temporarily installed on the north side. The temporary silt fence located on the east end of the
work area was similarly tied into the silt fences on the north and south sides at the upstream end
of the work area. The silt fences were all tied together to ensure that no WPTs entered the work
area during trapping and earthwork activities. The bottom edges of the temporary silt fences
were buried approximately 6 inches below the ground surface to ensure WPTs could not crawl
under the silt fences. The fence within the ditch at the eastern end of the work area was washed
out twice due to heavy rains but was repaired as soon as water levels receded.
2.3.4

Preconstruction Biological Survey and Trapping

Based on discussions with the CDFG, Swaim was contracted to conduct 21 days of trapping for
the WPT and to provide full-time biological monitoring during all field activities. Once the
exclusion fencing was installed, Swaim conducted an initial site survey and installed the traps.
Two types of traps were used: hoop traps and minnow traps. During heavy rain events, the traps
had to be removed to ensure WPTs were not drowned in traps during high flow conditions. Due
to rain delays, the WPT trapping occurred over 50 days rather the planned 21. When the traps
were active, the traps were checked daily for any turtles captured. No turtles were captured or
observed within the work area. A number of WPTs were observed in the Northern Channel and
Marriage Road Ditch during the trapping period (Figure 1-2). For more information on the
biological monitoring and trapping, refer to the biological monitoring reports in Appendix C.
Two burrowing owl nests were identified in the general vicinity of the fieldwork, but none were
found in NPRD work area. A 250-foot exclusion zone was established around the nearest
burrow, and the owls were monitored daily during WPT trapping and fieldwork.
Prior to starting fieldwork, all construction personnel were briefed on the possible presence of
owls and turtles, how to recognize them if encountered during construction, and what actions to
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take if any were found. The briefing was given by a qualified Swaim biologist and was based on
the Western Pond Turtle Habitat Management Plan and the Burrowing Owl Management Policy
(Attachment 2, RAWP [TtEC 2006]).
2.3.5

Import Material Analysis

The drainage material consisted of cleaned 1.5-inch drainage rock from the Stevens Creek
Quarry. The import soil was also obtained from the Stevens Creek Quarry (a previously
approved source for use at IR Site 27). The soil is classified as a gravelly sand with silt or clay.
The import soil was chemically tested by TestAmerica laboratories and geotechnically tested by
Smith Emery to ensure it was appropriate for use in the site restoration. The testing results are
included in Appendix D.
2.4

PHASE 2 – EARTHWORK

The tasks associated with Phase 2, Earthwork, are listed below and detailed in the subsections
that follow:

2.4.1

•

Dewatering

•

Clearing of vegetation

•

Placement of geotextile fabric, drainage rock, and soil

•

Final site activities

Dewatering

The ditches and channel at IR Site 27 drain the stormwater from the eastern portion of Moffett
Field to Guadalupe Slough. There is normally a base flow in the ditches and channel. The base
flow in the NPRD is usually less than 1 foot in depth. This base flow was diverted from the
work area prior to installing the geotextile fabric, drainage rock, and soil by installing a
cofferdam at the eastern end of the work area, where the Marriage Road Ditch discharges to the
NPRD. Two 6-inch pumps were installed upstream of the cofferdam to divert the flow directly
from the NPRD into the Northern Channel (Figure 2-1).
Shallow groundwater continued to flow into the work area of the NPRD after installation of the
cofferdam. Therefore, portable pumps were used to dewater in the work area. During
dewatering operations, a qualified biologist was on-site to respond to the sighting of any WPTs
that may have been missed during trapping. No rain events occurred during earthwork activities.
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2.4.2

Clearing of Vegetation

Installation of the silt fencing required minor clearing of vegetation along the northern fence. No
clearing or grubbing of the NPRD was required. The clearing of vegetation consisted of nonnative weeds and grasses. No sensitive vegetation was disturbed.
2.4.3

Placement of Geotextile Fabric, Drainage Rock, and Soil

Site restoration was conducted in the two zones, as shown on Figure 2-1 and Drawing C-21
(Appendix B), and moved from west to east along the NPRD. Zone A consisted of the first 50 feet
downstream of the concrete apron and large riprap located at the intersection of the Marriage
Road Ditch and the NPRD. In Zone A, placement of the geotextile fabric was followed by
placement of approximately 6 inches of 1.5-inch drainage rock laid on top of the fabric as ballast.
Zone B consisted of the remainder of the NPRD restoration (approximately 1,050 feet). In Zone B,
approximately 4 inches of 1.5-inch drainage rock was placed over the geotextile fabric, followed
by approximately 4 inches of soil, as shown on Drawing C-21A (Appendix B). The fieldwork
began at the western end of the work area and proceeded east along the NPRD. Markers were
established every 50 linear feet along the NPRD to establish QC locations for verification of fill
activities.
Geotextile fabric was placed over the existing clay bottom of the NPRD per Attachment 4,
specification section 02661, of the RAWP (TtEC 2006). The purpose of the geotextile fabric
was to provide a separation layer between the underlying clay bottom and the 1.5-inch drainage
rock layer. The geotextile fabric comes in 15-foot-wide rolls, each containing 300 linear feet of
fabric. The geotextile fabric was rolled out within the bottom of the NPRD by construction
personnel. Then the drainage rock and soil were placed over the fabric. Each 300-foot section
of geotextile fabric was overlapped at least 3 feet over the beginning of the next section. Once
the soil and rock were emplaced over the geotextile fabric, the edges were trimmed off by hand.
The placement of the geotextile fabric was field verified by the Project Quality Control Manager
(PQCM). Four rolls of geotextile fabric were used to complete the fieldwork.
Drainage rock and soil were emplaced using heavy equipment. Material was loaded from the
laydown area stockpiles into a dump truck. The dump truck moved to the point of current work
along the NPRD where an excavator scooped up the material from the bed of the dump truck,
reached over the permanent fence along the North Patrol Road, and placed it slowly into the
NPRD from a few feet above the surface of the geotextile fabric. This limited the amount of dust
generated and avoided damaging the geotextile fabric. Once the material was in the NPRD,
construction personnel used hand tools, such as rakes and shovels, to spread the material to the
desired thickness.
Approximately 210 tons of imported 1.5-inch crushed drainage rock was provided by Stevens
Creek Quarry. The drainage rock was placed in the NPRD over the geotextile fabric, as shown
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on Drawing C-21 (Appendix B). The drainage rock thickness was measured at the survey
locations (approximately every 50 linear feet) to ensure that the proper thicknesses (a nominal
6 inches in Zone A and 4 inches in Zone B) were achieved. The thickness of drainage rock was
adjusted to achieve the planned thickness.
Following the placement of the drainage rock in Zone B, the soil layer was emplaced.
Approximately 167 tons of soil was imported and placed over the drainage rock in Zone B, as
shown on Drawing C-21 (Appendix B). The soil thickness was measured at the survey locations
(approximately every 50 linear feet). The nominal, final thickness of the soil layer, following
settling of soil into the drainage rock, was approximately 4 inches. The thickness of soil was
adjusted to achieve the planned thickness.
The thickness of the soil layer was verified (4 inches in Zone B only), and the final combined
thickness of the rock and soil checked to ensure that it complied with the nominal 8-inch overall
thickness. The placement of drainage rock and soil was completed sequentially in sections equal
to the length of the fabric roll (i.e., 300 linear feet).
QC of geotextile fabric, drainage rock, and soil placements was conducted on an ongoing basis
by the PQCM. The PQCM verified that the geotextile fabric was placed correctly and that the
designated thicknesses of rock and soil were achieved in accordance with Addendum 1 and the
RAWP. The thicknesses of the drainage rock and soil layer were verified with grade stakes
placed at approximately 25-foot intervals by the PQCM. After an initial layer of drainage rock
was placed on top of the geotextile fabric, a small area was cleared by hand, and the stakes were
marked for either Zone A or Zone B. The small cleared area was filled in by hand, and placement
of material continued until the designated thickness was obtained.
2.4.4

Final Site Activities

Final site activities performed at the completion of the fieldwork included removing temporary
silt fencing, the cofferdam, bypass and portable pumps, and project materials; grading the staging
area; and repairing damaged asphalt. Materials used during the project that were still in good
repair, such as sandbags and silt fencing, were taken to Alameda Point for reuse on another Navy
project. A small portion (2 by 15 feet) of the asphalt on the edge of North Patrol Road that was
damaged by heavy equipment during the project was repaired.
The postconstruction topographic survey of the NPRD zones was conducted by Coast Surveying,
Inc., on May 3, 2011. This survey focused only on the finished surface elevation of the restored
NPRD and used the same locations along the NPRD as the preconstruction survey.
The postconstruction survey was intended to provide a means of comparing the initial bottom
elevations with the corresponding postconstruction elevations.
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2.5

PHASE 3 – FINAL INSPECTION AND DEMOBILIZATION

The tasks associated with Phase 3, Final Inspection and Demobilization, are detailed in the
subsections that follow.
2.5.1

Final Inspection

Following completion of Phase 2 site restoration activities, a prefinal inspection was conducted
on June 16, 2011. This inspection consisted of a site walk with the NASA representative and the
Navy Resident Officer in Charge of Construction to ensure that all project requirements were
completed in a manner that was satisfactory to all parties. Because there were no deficiencies
noted, the prefinal inspection was used as the final inspection. The completed inspection form is
included in Appendix F.
2.5.2

Demobilization

Equipment was removed from the site following completion of fieldwork. Construction
equipment was cleaned using dry methods and inspected prior to removal from the site.
2.6

SUSTAINABILITY MEASURES

During this project, TtEC made use of excess straw waddles (1 pallet), sandbags (2 pallets), and
other miscellaneous items from a previous Navy project on Moffett. This reduced the quantity of
materials required to be transported to the site for this site restoration. Additionally, once this
project was complete, the excess materials from the project that were still in good repair were
transported to Alameda Point for reuse on another Navy project.
TtEC used local personnel for this project, which reduced the number of round-trip flights from
San Diego to San Jose from seven to two. This approach reduced travel impacts to the
environment. Dry decontamination methods were used on heavy equipment, which reduced
water usage and disposal. This recycling of materials between projects and using local personnel
reduced the amount of material being sent to a landfill, reduced the project’s impact to the
environment, and helped to meet the Navy’s sustainability/green goals.
2.7

REPORTING

This Tech Memo documents the site restoration fieldwork at the NPRD and will be included in the
final RACR for IR Site 27.
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3.0 SUMMARY

The original remedial action for polychlorinated biphenyls and metals within IR Site 27 was
performed from March 2006 through September 2007 (documented in the RACR). Following
completion of the remedial action, it was determined that a geotextile fabric, covered with a
ballast consisting of drainage rock and soil, should be placed over the clay in the bottom of a
portion of the NPRD (Figure 2-1) for site restoration pursuant to the ROD. The site restoration
was conducted under Addendum 1 (TtEC 2010).
The site restoration project consisted of:
•

Site preparation (permits, mobilization, silt fence installation, biological survey and
trapping, and import material analysis)

•

Earthwork (dewatering; clearing of vegetation; placement of geotextile fabric,
drainage rock, and soil; and a postconstruction topographic survey)

•

Final inspection and demobilization

•

Sustainability measures and reporting

The fieldwork began February 10, 2011, and continued until project completion on June 16,
2011. There were no impacts to WPTs or burrowing owls during this project, and none are
expected in the future.
The thicknesses of the drainage rock and soil layers placed in the NPRD Zones A and B met the
nominal thicknesses called for in Addendum 1. Comparison of the preconstruction survey data
to the postconstruction survey data indicates that the elevation of the finished surface exceeded
that target thickness by a maximum of less than 1 inch in Zone A and 0.75 inch in Zone B. Due
to the dewatering and settling of the clay layer under the weight of the drainage rock and soil, the
majority of the postconstruction finished surface elevations were actually lower than the
corresponding preconstruction elevations.
The flow of the channel was not impacted by this site restoration, and it may have improved due
to the site restoration. This Tech Memo will be included in the final RACR for IR Site 27.
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To:
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Brian Maidrand, Project Manager
Tetra Tech EC, Inc.
Diane MacMillan, Chemical Engineer
Tetra Tech EC, Inc.
Jeff Mitchell
2-23-11
Moffett Field Western Pond Turtle Trapping – Weekly Summary Report

Mr. Maidrand and Ms. MacMillan,
This memo provides the results of the Western pond turtle (Actinemys marmorata) trapping
effort performed by Swaim Biological at the North Patrol Road Ditch in Moffett Field from
Thursday, February 10 through Wednesday, February 23, 2011. Activities performed by our
biologists included monitoring the installation of the exclusion fencing around the trapping area,
installation and monitoring of the traps, and the temporary deactivation and removal of the traps.
Traps were active for two (2) trap days during this reporting period. No Western pond turtles
were captured or observed in the trapping area. Currently the traps are inactive due to high water
flow in the ditch and subsequent damage to the eastern portion of the exclusion fencing.
The activities and events that took place at the site during the reporting period are summarized
below (Table 1). These are described in greater detail below.
Table 1. Trapping area activity timeline from 2-10 to 2-23-2011.
DATE (2011) ACTIVITY/EVENT
February 10
Tetra Tech begins to install the exclusion fence around the trapping area.
February 11
The exclusion fence installation continues.
February 12
The exclusion fence installation is completed. Swaim Biological, Inc. observes a
juvenile western pond turtle outside of the trapping area in the Northern Channel.
February 13
No activity.
February 14
SBI installs and activates traps.
February 15
SBI conducts trap checks and visual surveys (Trap Day 1).
February 16
SBI conducts checks and visual surveys (Trap Day 2). Traps are deactivated due to
heavy rain.
February 17
No activity.
February 18
The exclusion fence is damaged by high flows and buildup of debris.
February 19
No activity.
February 20
No activity.
February 21
SBI conducts visual surveys only.
February 22
SBI conducts visual surveys only.
February 23
No activity.

Page 1 of 9

Exclusion Fence Installation
From February 10-12, Tetra Tech workers installed an exclusion fence around the perimeter of
the trapping area. The upland portions of the exclusion fence consisted of standard silt fence
fastened to wooden stakes with the bottom portions buried approximately 3-4” underground.
The majority of the fence followed the alignment of an existing chain link fence and was
fastened to it using plastic wire ties. The portion of the exclusion fence that traversed East Patrol
Road Ditch was constructed from ¼” wire mesh attached to metal T-posts. These bottoms of
these sections of fence were secured to the ground using rip-rap and/or sand bags. The fence was
installed using hand tools.
Biologists from Swaim Biological monitored the installation of the exclusion fence to ensure that
no Western pond turtles or nests were impacted. Biologists surveyed the work area visually
using binoculars prior to the start of work each day and remained on-site during the fence
installation. Prior to starting work, each Tetra Tech employee received environmental awareness
training. This training included a brief description of the Western pond turtle and its habitat,
measures to be taken in order to avoid and minimize impacts to them, and instructions on what
actions to take should they encounter a turtle or eggs in the work area. Each employee was
required to sign a project training log indicating that they had received and understood the
training.
Trapping Effort
On Monday, Feb. 14, the turtle traps were installed in North Patrol Road Ditch. A total of 16
traps were activated: eight (8) hoop 36” diameter hoop traps with 1.5” nylon mesh, and eight (8)
modified minnow traps with 1/8” wire mesh (Figure 1.). All were baited with canned sardines.
Minnow traps were modified so that their entrances were slightly larger than normal (2.5”-3”
diameter) and they were attached to foam floats so that they would rest half submerged in the
water. These trap types were selected because 1) water depth was sufficient to allow for the use
of the hoop traps (entrance funnels were submerged and an airspace of >6” remained at the top
of each trap) and 2) minnow traps are known to be effective in capturing hatchling turtles where
hoop traps may be less so.
Following the onset of rain on Feb. 16 the level and velocity of water in the canal increased, and
a decision was made to deactivate the traps. On Feb. 18 the high flows combined with a heavy
buildup of plant debris caused damage to the eastern portion of the exclusion fence. The opening
in the fence was large enough that turtles that were active in the area could have passed through.
Trapping is not scheduled to resume until the week of Feb. 28. At that time measures are
planned to be put in place to prevent debris from accumulating excessively on the wire mesh
portions of the fence.

Figure 1. Trap numbers and locations within North Patrol Road Ditch.
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Results
The traps remained active for a total of two (2) trap days. On Feb. 16 the traps were deactivated
due to heavy rain.
No western pond turtles were captured or observed in the trapping area. No other vertebrate
animals were captured in the traps.
Discussion
Western Pond Turtle
Western pond turtles were observed in the vicinity of the trapping area this month, suggesting
that weather, air and water temperatures were adequate to promote turtle activity, during at least
a portion of the reporting period. Of these observations, two were from the Northern Channel
and one from Marriage Road Ditch. The locations of these observations are consistent with
habitat use data collected by NASA Ames which suggests heavy use of the Northern Channel,
and the plunge pool in Marriage Road Ditch by Western pond turtles (Alderete, pers. com.1).
1 Christopher Alderete, Wildlife Biologist, SAIC, NASA Ames Research Center
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Deeper water and more abundant cover likely contribute to selective use of these locations
relative to other aquatic habitats in the vicinity.
Cool, rainy weather during the second half of this reporting period would have reduced turtle
activity and trapping success. For this reason, and due to high water flows in the ditch, trapping
was postponed following Feb. 16. The failure of the exclusion fence will further delay the
reinitiation of trapping until the week of Feb. 28.
The use of hoop traps secured to the canal bottom may pose a risk to trapped turtles if water
levels eliminate air spaces within the traps. Prior to water flow in the canal increasing
substantially on Feb. 17-18 the traps had already been removed from the canal, so that any risk
of turtles becoming inundated and drowning in them was avoided. Future rain events also may
require trapping to be postponed until conditions allow trapping to resume without risk to
captured animals.
Western Burrowing Owl
Western burrowing owls (Athene cunicularia) were observed on multiple occasions at locations
south of the trapping area. All of the owls appear to be associated with one of two burrows
located along North Patrol Road. One of these burrows is located in a concrete structure
(Location A), and the second is at the edge of a paved driveway that connects with North Patrol
Road (Location B) (Figure 2).
These burrows appear to be sufficiently distant from the trapping area that they are unlikely to be
affected by biologists monitoring the traps (i.e. trapping occurs across North Patrol Road and
below the line of sight of the nests). Our biologists will continue to periodically survey these
areas with binoculars to monitor the status of the burrows and to determine if other active
burrows are present in the vicinity. Other activity within 250 feet of owl burrows will be
minimized during trapping in order to reduce the risk of disturbing active nests.
Feel free to contact me should you have any questions regarding this memo.
Sincerely,
Jeff Mitchell
Project Manager
Swaim Biological, Inc.
jmitchell@swaimbio.com
(415) 350-4143 (mobile)
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Figure 2. Western burrowing owl observations in the vicinity of the trapping area.
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Attachment: Site Photos
Photo 1. Trapping area in North Patrol Road Ditch trapping area. Photo taken facing west.

Photo 2. Exclusion fencing installation between N. Patrol Rd. Ditch and N. Channel. Photo taken facing west.
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Photo 3. Damage to exclusion fence following rain on 2-18. Photo taken facing north.

Photo 4. Intact fence at western end of North Patrol Rd. Ditch. Photo taken facing southwest.
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Photos 5 and 6. Hoop trap and minnow trap secured to fence following deactivation on 2-16.

Photo 4. Western pond turtle in the Northern Channel during site visit on 2-7. Photo taken facing north.
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Photo 5. Western burrowing owl observed at Location A. Photo taken from E. Patrol Rd. facing south.

Photo 6. Western burrowing owl observed at Location B. Photo taken facing east.
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Swaim Biological Incorporated
4435 First Street PMB #312
Livermore, CA 94551
94111

To:

From:
Date:
Re:

22 Battery Suite 802
San Francisco, CA

Brian Maidrand, Project Manager
Tetra Tech EC, Inc.
Diane MacMillan, Chemical Engineer
Tetra Tech EC, Inc.
Jeff Mitchell
3-1-11
Moffett Field Western Pond Turtle Trapping – Weekly Summary Report

Mr. Maidrand and Ms. MacMillan,
This memo provides the results of the Western pond turtle (Actinemys marmorata) trapping
effort performed by Swaim Biological at the North Patrol Road Ditch in Moffett Field from
Thursday, February 24 to Tuesday, March 1, 2011. During this reporting period no trapping
took place. Our biologists monitored the repair and reinforcement of the exclusion fence and
performed one visual survey for pond turtles.
No Western pond turtles were captured or observed in the trapping area. Traps remained
inactive and secured to the chain link fence throughout the reporting period. Currently the traps
are inactive due to the potential for high flows in the canal following rain forecast for this week.
The activities and events that took place at the site during the reporting period are summarized
below (Table 1).
Table 1. Trapping area activity timeline from 2-24 to 3-1-2011.
DATE (2011) ACTIVITY/EVENT
February 24
No activity.
February 25
No activity.
February 26
No activity.
February 27
No activity.
February 28
No activity.
March 1
Tetra Tech repaired the damaged portions of the exclusion fence.

Exclusion Fence Repair and Reinforcement
On March 1, Tetra Tech workers repaired the damaged portion of the exclusion fence around the
perimeter of the trapping area in East Patrol Rd. Ditch. The damaged portion included the ¼”
hardware cloth mesh within the flooded portion of the ditch where it attached to metal T-posts.
The hardware cloth was reattached to the posts using wire, and anchored securely to the bottom
of the ditch by piling rip-rap onto the bottom 6” of the screen folded in the downstream direction.
A wall of rip-rap extending approximately 1’ above the current water level was constructed to
provide additional weight and support.
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Debris Control Structures
Also on March 1 Tetra Tech installed structures designed to reduce the amount of waterborne
debris entering the trapping area. Floating drift booms were installed 3-5 meters upstream of the
hardware cloth portions of the exclusion fence on both the east and west sides. The purpose of
these booms is to intercept floating woody debris and plant material that might otherwise
accumulate on the exclusion fence. The booms were anchored to the sides of the canal to hold
them in place laterally using wooden stakes and sandbags.
In addition to the floating booms, a debris screen constructed of ¼” mesh hardware cloth was
installed just upstream of the east side of the exclusion fence. This debris screen was designed to
intercept debris carried beneath the surface of the water column and prevent it from
accumulating on the exclusion fence.
The debris control structures will be monitored for the duration of the trapping period by the
Tetra Tech site superintendent and by the SBI biologists. Accumulated debris will be removed
by hand or using hand tools on a regular basis in order to maintain the fence.
Biological Monitoring
A biologist from SBI monitored the fence repair and installation of the debris control structures
to ensure that no Western pond turtles or nests were impacted. The biologist surveyed the work
area visually using binoculars prior to the start of work and remained on-site for the duration of
activities. The crew that performed the work had previously received environmental awareness
training from SBI and had signed the project training log; therefore, no additional training was
provided.
Trapping
Trapping may resume following the rain forecast for mid-week. The decision of when to resume
trapping will be based primarily on the weather and the water level in the trapping area. The trap
days that were accumulated prior to the damage to the exclusion fence will not be counted
toward the required three weeks since turtles may have moved into the trapping area since that
time.
No Western pond turtles were observed at other locations on-site, including the Northern
Channel and Marriage Road Ditch. No burrowing owls (Athene cunicularia) were observed
during this reporting period.
Feel free to contact me should you have any questions regarding the content of this memo.
Sincerely,
Jeff Mitchell
Project Manager
Swaim Biological, Inc.
jmitchell@swaimbio.com

(415) 350-4143 (mobile)
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Attachment: Site Photos
Photo 1. Repaired east portion of the fence showing debris screen and drift boom. Photo taken facing west.
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Photo 2. View of eastern portion of fence reinforced with rip-rap wall. Photo taken facing southwest.
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Photo 3. Reinforced western portion of exclusion fence with drift boom. Photo taken facing west.
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Swaim Biological Incorporated
4435 First Street PMB #312
Livermore, CA 94551
94551

To:

From:
Date:
Re:

22 Battery Suite 802
San Francisco, CA
94111

Brian Maidrand, Project Manager
Tetra Tech EC, Inc.
Diane MacMillan, Chemical Engineer
Tetra Tech EC, Inc.
Jeff Mitchell
3-9-11
Moffett Field Western Pond Turtle Trapping – Weekly Summary Report

Mr. Maidrand and Ms. MacMillan,
This memo provides the results of the Western pond turtle (Actinemys marmorata) trapping
effort performed by Swaim Biological at the North Patrol Road Ditch in Moffett Field from
Wednesday, March 2 to Wednesday, March 9, 2011. Traps had been deactivated on February 16
and remained inactive for most of this reporting period due to rain, but were reactivated again on
March 7.
Trapping is expected to continue without lapse through the next trapping period. The current
weather forecast predicts a chance of rain (50% or less) on March 10 and on March 14. Total
rainfall on these days is not expected to warrant deactivating the traps. However, trapping will
be suspended if the rising water level is determined to pose a potential threat to trapped turtles.
The activities and events that took place at the site during the reporting period are summarized
below (Table 1).
Table 1. Trapping area activity timeline from 3-2 to 3-9-2011.
DATE (2011) ACTIVITY/EVENT
March 2
No activity.
March 3
No activity.
March 4
No activity.
March 5
No activity.
March 6
No activity.
March 7
SBI biologists reactivate traps and perform visual surveys.
March 8
SBI performs visual surveys and checks traps (Trap Day 1)
March 9
SBI performs visual surveys and checks traps (Trap Day 2)

Trapping
No trapping took place from March 2 to March 6. Traps were reactivated on March 7 and
currently remain active. March 8 and 9 were counted as Trap Days 1 and 2 since the previous
trap days were discarded following damage to the exclusion fence.
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Visual surveys also were conducted during each trap day at North Patrol Road Ditch, Marriage
Road Ditch, and the Northern Channel.
Results
No Western pond turtles were captured or observed in the trapping area during this reporting
period. No Western pond turtles were observed at other locations on-site, including the Northern
Channel and Marriage Road Ditch.
Discussion
Western Pond Turtle
During this trapping period the canned sardines used previously were replaced with frozen
sardines. Bait cages were constructed from rubberized ¼-inch wire mesh. All other aspects of
the trapping methods remained unchanged from the previous trapping period.
Western Burrowing Owl
On March 8 one burrowing owl (Athene cunicularia) was observed at a burrow at the edge of a
paved driveway that connects with North Patrol Road. This is one of the two burrows in the
vicinity already known to support burrowing owls. Our biologists will continue to monitor these
burrows while minimizing other activities within 250-feet of them in order to reduce the risk of
disturbing active nests. On March 8, SBI biologists marked the 250 foot buffer zone along North
Patrol Road around each of these burrows using red pin flags to clarify their locations.
Feel free to contact me should you have any questions regarding the content of this report.
Sincerely,
Jeff Mitchell
Project Manager
Swaim Biological, Inc.
jmitchell@swaimbio.com

(415) 350-4143 (mobile)
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Attachment: Site Photos
Photo 1. Active hoop trap within the trapping area. Photo taken facing east.

Photo 2. Active minnow trap in the trapping area modified to float at the water surface.
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Swaim Biological Incorporated
4435 First Street PMB #312
Livermore, CA 94551
94551

To:

From:
Date:
Re:

22 Battery Suite 802
San Francisco, CA
94111

Brian Maidrand, Project Manager
Tetra Tech EC, Inc.
Diane MacMillan, Chemical Engineer
Tetra Tech EC, Inc.
Jeff Mitchell
3-16-11
Moffett Field Western Pond Turtle Trapping – Weekly Summary Report

Mr. Maidrand and Ms. MacMillan,
This memo provides the results of the Western pond turtle (Actinemys marmorata) trapping
effort performed by Swaim Biological at the North Patrol Road Ditch in Moffett Field from
Thursday, March 10 to Wednesday, March 16, 2011. Traps remained active throughout the
reporting period.
It is currently unknown whether trapping will continue without lapse through the next trapping
period. The current weather forecast predicts rain over the weekend (March 19 and 20).
Trapping will be suspended if the rising water level is determined to pose a potential threat to
trapped turtles.
The activities and events that took place at the site during the reporting period are summarized
below (Table 1).
Table 1. Trapping area activity timeline from 3-2 to 3-9-2011.
DATE (2011) ACTIVITY/EVENT
March 10
SBI performs visual surveys and checks traps (Trap Day 3)
March 11
SBI performs visual surveys and checks traps (Trap Day 4)
March 12
SBI performs visual surveys and checks traps (Trap Day 5)
March 13
SBI performs visual surveys and checks traps (Trap Day 6)
March 14
SBI performs visual surveys and checks traps (Trap Day 7)
March 15
SBI performs visual surveys and checks traps (Trap Day 8)
March 16
SBI performs visual surveys and checks traps (Trap Day 9)

Trapping
Traps were active throughout the reporting period. Bait consisted of frozen sardines enclosed in
rubberized ¼” wire mesh bait containers. This bait type was used in both the hoop traps and
modified minnow traps and was changed every other day.
Visual surveys also were conducted during each trap day at North Patrol Road Ditch, Marriage
Road Ditch, and the Northern Channel.
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Results
No Western pond turtles were captured or observed in the trapping area during this reporting
period.
Turtles were observed in Marriage Road Ditch on March 10, and within the Northern Channel on
March 11, 14 and 15. The turtle in Marriage Road Ditch was positively identified as a Western
pond turtle. Although the distance to the Northern Channel makes positive identification
difficult, the coloration and body shape of the turtles observed in that location were consistent
with those of Western pond turtles.
Discussion
Western Pond Turtle
During this trapping period several turtles were observed in the vicinity of the trapping area. The
majority of turtles observed were in the Northern Channel, where they were found basking just
above the waterline on the north bank of the channel across from the trapping area.
The increase in turtle observations during this period may be related to a combination of factors.
There was an increase in average daily temperatures in the study area during the past week
(averaging 57.5° F compared with 56° F from March 1 until the start of the current reporting
period). The increase in day length is also a possible contributing factor. The presence of turtles
in these locations suggests that the timing of the trapping effort is appropriate to detect turtles
that may occur in the trapping area.
Western Burrowing Owl
During this reporting period burrowing owls (Athene cunicularia) were again observed at the
burrow at the edge of a paved driveway that connects with North Patrol Road. This is one of the
two burrows in the vicinity already known to support burrowing owls. Our biologists will
continue to monitor these burrows while minimizing other activities within 250 feet of them in
order to reduce the risk of disturbing active nests.
Feel free to contact me should you have any questions regarding the content of this report.
Sincerely,
Jeff Mitchell
Project Manager
Swaim Biological, Inc.
jmitchell@swaimbio.com

(415) 350-4143 (mobile)
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Attachment: Approximate Location of Turtle Observations
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Swaim Biological Incorporated
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Livermore, CA 94551
94551

To:

From:
Date:
Re:

22 Battery Suite 802
San Francisco, CA
94111

Brian Maidrand, Project Manager
Tetra Tech EC, Inc.
Diane MacMillan, Chemical Engineer
Tetra Tech EC, Inc.
Jeff Mitchell
3-23-11
Moffett Field Western Pond Turtle Trapping – Weekly Summary Report

Mr. Maidrand and Ms. MacMillan,
This memo provides the results of the Western pond turtle (Actinemys marmorata) trapping
effort performed by Swaim Biological at the North Patrol Road Ditch in Moffett Field from
Thursday, March 17 to Wednesday, March 23, 2011. Traps remained active during the first
three days of the reporting period and were subsequently deactivated due to rain. Severe
flooding during the weekend caused water to overtop the exclusion fence and resulted in minor
damage to the eastern portion of the fence. Trapping will resume when the water level in the
ditch recedes to a safe level.
The extended weather forecast predicts rain in the project vicinity for most of the coming week.
The National Weather Service San Francisco Bay Area has issued an urban and small stream
flood advisory for Santa Clara County for Thursday, March 24. Runoff from heavy rainfall is
expected to cause localized flooding and smaller creeks and streams may reach flood stage
briefly. For now safety considerations related to high water flows prevent both repairs to the
fence and the resumption of trapping.
The activities and events that took place at the site during the reporting period are summarized
below (Table 1).
Table 1. Trapping area activity timeline from 3-17 to 3-23-2011.
DATE (2011) ACTIVITY/EVENT
March 17
SBI performs visual surveys and checks traps (Trap Day 10)
March 18
SBI performs visual surveys and checks traps (Trap Day 11)
March 19
SBI performs visual surveys and checks traps (Trap Day 12). Traps are deactivated
in anticipation of a storm event.
March 20
No activity. Eastern portion of exclusion fence is damaged due to high flows.
March 21
No activity
March 22
No activity
March 23
No activity
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Trapping
Traps were active for three days during the reporting period. Visual surveys also were conducted
during each trap day at North Patrol Road Ditch, Marriage Road Ditch, and the Northern
Channel.
Results
No Western pond turtles were captured or observed in the trapping area during this reporting
period.
Discussion
Western Pond Turtle
During this trapping period no turtles were observed in the vicinity of the trapping area. Heavy
rainfall and relatively cool air temperatures likely reduced turtle activity in the vicinity relative to
the previous week.
Burrowing Owl
During this reporting period no burrowing owls (Athene cunicularia) were observed during site
visits. Our biologists will continue to monitor these burrows while minimizing other activities
within 250 feet of them in order to reduce the risk of disturbing active nests.
Feel free to contact me should you have any questions regarding the content of this report.
Sincerely,
Jeff Mitchell
Project Manager
Swaim Biological, Inc.
jmitchell@swaimbio.com

(415) 350-4143 (mobile)
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Attachment: Site Photos
Photo 1. Damage to exclusion fence following rain event on 3-19-2011. In the time since this photo was
taken the water level again has risen to near the top of the fence. Photo taken facing north.

Photo 2. Closer view of eastern portion of exclusion fence where water had overtopped during rain storm.
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Swaim Biological Incorporated
4435 First Street PMB #312
Livermore, CA 94551
94551

To:

From:
Date:
Re:

22 Battery Suite 802
San Francisco, CA
94111

Brian Maidrand, Project Manager
Tetra Tech EC, Inc.
Diane MacMillan, Chemical Engineer
Tetra Tech EC, Inc.
Jeff Mitchell
3-30-11
Moffett Field Western Pond Turtle Trapping – Weekly Summary Report

Mr. Maidrand and Ms. MacMillan,
This memo provides the results of the Western pond turtle (Actinemys marmorata) trapping
effort performed by Swaim Biological at North Patrol Road Ditch in Moffett Field from
Thursday, March 24 to Wednesday, March 30, 2011. Traps remained inactive during the first
three days of the reporting period due to heavy rain and flooding in North Patrol Road Ditch.
The rain subsided on March 26 and the following day the traps were reactivated. The traps
currently remain active.
The extended weather forecast predicts clear weather in the project vicinity for the coming week.
Trapping is expected to continue without lapse through the next reporting period. Unless the
traps again are deactivated due to unforeseen events, the final day of trapping (Trap Day 21) will
take place on Tuesday, April 5.
The activities and events that took place at the site during the reporting period are summarized
below (Table 1).
Table 1. Trapping area activity timeline from 3-24 to 3-30-2011.
DATE (2011) ACTIVITY/EVENT
March 24
No activity.
March 25
No activity.
March 26
No activity.
March 27
SBI performs visual surveys and reactivates traps. Fence is repaired.
March 28
SBI performs visual surveys and checks traps (Trap Day 13)
March 29
SBI performs visual surveys and checks traps (Trap Day 14)
March 30
SBI performs visual surveys and checks traps (Trap Day 15)

Trapping
Traps were active for three days during the reporting period. Visual surveys also were conducted
during each trap day at North Patrol Road Ditch, Marriage Road Ditch, and the Northern
Channel.
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Results
No Western pond turtles were captured or observed in the trapping area during this reporting
period. Although Western pond turtles have been routinely observed elsewhere, particularly in
the Northern Channel (Figure 1), none thus far have been observed in the trapping area.
Figure 1. Western pond turtle observations in the vicinity of the trapping area.

Discussion
Western Pond Turtle
During this reporting period several turtles were observed in the vicinity of the trapping area.
Numerous Western pond turtles were observed in the Northern Channel; at least one individual
was observed basking on its northern bank each trap day. One individual also was observed in
Marriage Road Ditch on March 28. The majority of turtles observed during this reporting period
appeared to be adults (>120 mm max. carapace length). However, one juvenile was observed
basking on the bank of the Northern Channel on March 30.
The minor damage to the exclusion fence which occurred on March 20 is not likely to have
significantly affected the trapping survey. The damage, described in the previous report, was
repaired on March 27 after the water level in the ditch had subsided enough to allow safe access.
Page 2 of 4

The cool, rainy weather that occurred during the intervening days is likely to have resulted in
low levels of activity by turtles while the trapping was suspended. This factor, combined with
the relatively small size of the opening in the fence, would have reduced the probability of turtles
entering the trapping area during this period. Consequently no modifications to the trapping
schedule are proposed as a result of this event.
Western Burrowing Owl
During reporting period one burrowing owl (Athene cunicularia) was observed at Location B at
the edge of the paved driveway connecting with North Patrol Road (Figure 2). Although owls
had been observed at both locations early in the season, none have been observed at Location A
since late February. Our biologists will continue to monitor these burrows while minimizing
other activities within 250 feet of them in order to reduce the risk of disturbing active nests.
Figure 2. Western burrowing owl observations in the vicinity of the trapping area.
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Feel free to contact me should you have any questions regarding the content of this report.
Sincerely,
Jeff Mitchell
Project Manager
Swaim Biological, Inc.
jmitchell@swaimbio.com

(415) 350-4143 (mobile)
Attachment: Site Photos
Photo 1. Trapping area in North Patrol Rd. Ditch following trap reactivation on 3-27. Photo taken facing
west.

Photo 2. Eastern portion of exclusion fence following repairs on 3-27. Photo taken facing north.
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Swaim Biological Incorporated
4435 First Street PMB #312
Livermore, CA 94551
94551

To:

From:
Date:
Re:

22 Battery Suite 802
San Francisco, CA
94111

Brian Maidrand, Project Manager
Tetra Tech EC, Inc.
Diane MacMillan, Chemical Engineer
Tetra Tech EC, Inc.
Jeff Mitchell
4-7-11
Moffett Field Western Pond Turtle Trapping – Weekly Summary Report

Mr. Maidrand and Ms. MacMillan,
This memo provides the results of the Western pond turtle (Actinemys marmorata) trapping
effort performed by Swaim Biological at North Patrol Road Ditch in Moffett Field from
Thursday, March 31 to Tuesday, April 5, 2011. Traps remained active throughout this period,
and traps were deactivated on the final day of the reporting period (Trap Day 21). Currently all
traps have been deactivated and removed from the site. The exclusion fence is still in place, and
is being maintained on a daily basis by the Tetra Tech site superintendent.
The installation of a cofferdam at the eastern end of the project area is scheduled for Wednesday,
April 13. Once the cofferdam is installed, and the water level in the ditch is lowered by
pumping, we will perform a visual inspection of the entire trapping area. The inspection will
include the bed and banks of the channel as well as the surrounding uplands, and is described in
greater detail below under Preconstruction Activities. Construction is scheduled to begin on
April 18, following the cofferdam installation and trapping area inspection.
The activities and events that took place at the site during the reporting period are summarized
below (Table 1).
Table 1. Trapping area activity timeline from 3-31 to 4-5-2011.
DATE (2011) ACTIVITY/EVENT
March 31
SBI performs visual surveys and checks traps (Trap Day 16)
April 1
SBI performs visual surveys and checks traps (Trap Day 17)
April 2
SBI performs visual surveys and checks traps (Trap Day 18)
April 3
SBI performs visual surveys and checks traps (Trap Day 19)
April 4
SBI performs visual surveys and checks traps (Trap Day 20)
April 5
SBI performs visual surveys and checks traps (Trap Day 21). Traps are deactivated
and removed from the site.

Trapping
Traps were active for six days during the reporting period. Visual surveys also were conducted
during each trap day at North Patrol Road Ditch, Marriage Road Ditch, and the Northern
Channel.
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Results
No Western pond turtles were captured or observed in the trapping area during this reporting
period. On April 4 one adult western pond turtle was observed in the Northern Channel.
Figure 1. Western pond turtle observations in the vicinity of the trapping area.

Discussion
Western Pond Turtle
During this reporting period only one turtle was observed in the Northern Channel. This
represents a significant decrease in turtle observations from the previous reporting period during
which nine pond turtles were observed, mostly in the Northern Channel. Cooler temperatures
and stronger winds in the project area are likely to have played a role in the apparent decrease in
turtle activity during this reporting period.
Western Burrowing Owl
During this reporting period one burrowing owl (Athene cunicularia) was observed at the end of
an open culvert within the trapping area (Figure 2). On April 7, the culvert was inspected for
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signs of use by burrowing owls. No feathers, scat, cast pellets, or prey remains were observed
within or around the culvert. Standing water was visible within the culvert beginning at a
distance of approximately 6” from the opening at the bank of the ditch. Based on the lack of
evidence of use by owls and the presence of standing water inside, it is likely that the culvert is
used only infrequently by burrowing owls. The individual observed at the opening on April 2
may be one of the individuals regularly seen at the known burrows in Locations A and B.
A 50-foot by 50-foot staging area for equipment and supplies during the construction period has
been proposed along North Patrol Road just east of the 250-foot buffer around Location A
(Figure 2). A portion of this location was formerly paved and the substrate is a mix of soil and
gravel road base. No burrows large enough for use by burrowing owls were detected during a
survey of the area conducted on April 7, and no burrowing owls have been sighted within the
area. Its limits have been marked in the field using pin flags. Photos of the area are attached to
this report.
During the construction period, activities will be minimized within 250 feet of Locations A and
B in order to reduce the risk of disturbing active nests.
Figure 2. Proposed staging area and western burrowing owl observations in the vicinity of the trapping
area.
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Preconstruction Activities
The construction period is currently scheduled to begin on April 18. Prior to the start of
construction Tetra Tech will install a cofferdam at the eastern end of the project area and begin
pumping water out of the North Patrol Road Ditch. The coffer dam installation is tentatively
scheduled for April 13. SBI will provide a biological monitor to be present during the coffer
dam installation to ensure that no western pond turtles or nests are present in the area and to
conduct environmental awareness training for onsite workers.
Pumping is expected to reduce the water level in the ditch so that a thorough inspection of the
trapping area can be conducted prior to the start of construction. The preconstruction inspection
will likely be conducted on April 14, if the water level in the ditch has receded sufficiently;
otherwise it may be conducted on one of the following days. During this inspection two SBI
biologists will physically check the mud in the bed of the ditch for buried turtles. Undercut areas
along the banks as well as upland areas will be thoroughly searched for Western pond turtles and
nesting sites. If any nest sites or aestivating turtles are found or are suspected, they will be
marked with pin flags and CDFG will be contacted to determine where an appropriate buffer
zone will be established.

Feel free to contact me should you have any questions regarding the content of this report.
Sincerely,
Jeff Mitchell
Project Manager
Swaim Biological, Inc.
jmitchell@swaimbio.com

(415) 350-4143 (mobile)
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Attachment: Site Photos
Photos 1-2. Trapping area in North Patrol Rd. Ditch prior to and following removal of traps on 4-5. Photos
taken facing west.

Photo 3. Deteriorated culvert where burrowing owl was observed on 4-2. No signs of regular use by owls
were observed, and the culvert contained standing water. Photo taken facing south.
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Photo 4. Proposed staging area located east of 250-foot disturbance buffer around burrowing owl
Location A. Disturbance buffer is marked with red pin flag, and staging area is marked with
yellow. Photo taken facing east.
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Swaim Biological Incorporated
4435 First Street PMB #312
Livermore, CA 94551
94551

To:

From:
Date:
Re:

22 Battery Suite 802
San Francisco, CA
94111

Brian Maidrand, Project Manager
Tetra Tech EC, Inc.
Diane MacMillan, Chemical Engineer
Tetra Tech EC, Inc.
Jeff Mitchell
5-4-11
Moffett Field Western Pond Turtle Construction Monitoring – Summary Report

Mr. Maidrand and Ms. MacMillan,
This memo summarizes the results of the Western pond turtle (Actinemys marmorata) site
inspection and construction monitoring performed by Swaim Biological at North Patrol Road
Ditch in Moffett Field from Friday, April 15 to Friday, April 29, 2011. A 21-day trapping effort
for Western pond turtles was completed on April 5, the results of which were reported weekly.
The activities described herein were performed subsequent to the trapping study and included 1)
environmental awareness training for all on-site workers; 2) construction monitoring during
installation of a cofferdam at the eastern end of the project area; 3) a visual and tactile inspection
of the project footprint within North Patrol Road Ditch, and a visual inspection of all adjacent
upland areas contained within the exclusion fence; and 4) construction monitoring during the
installation of the ditch lining and associated activities.
At this time all project related activities have been completed. No harm or harassment of
Western pond turtles were observed or suspected as a result of these activities.
The events that took place at the site during the reporting period are summarized below (Table
1).
Table 1. Project area activity timeline from 4-15 to 4-29-2011.
DATE (2011) ACTIVITY/EVENT
April 15
SBI provides environmental awareness training for work crew. Crew installs
cofferdam and pumps.
April 18
SBI performs an inspection of the ditch and surrounding uplands. Further work is
delayed.
April 25
Construction resumes. SBI trains one new worker and monitors construction.
April 26
SBI monitors construction.
April 27
SBI monitors construction.
April 28
SBI monitors construction. Major construction activities are completed.
April 29
SBI monitors removal of cofferdam and exclusion fencing.

Cofferdam Installation
On April 15, Tetra Tech constructed a cofferdam from sandbags in the North Patrol Road Ditch.
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The dam caused water flowing from the east to pool in front of it, and two water pumps were
installed to remove water from the pool. Water was pumped from the North Patrol Ditch into the
Northern Channel. This was done to lower the water level in the ditch so that the area could be
inspected prior to the start of construction, and to help facilitate installation of the ditch lining.
Prior to the installation of the cofferdam a biological monitor inspected the area for the presence
of Western Pond turtles and their eggs. As the work crew arrived onsite each member was given
environmental awareness training and was required to sign a project training log. The training
included a description of the Western pond turtle and Western burrowing owl (Athene
cunicularia) and their habitats, what to do in the event that either of these or other special status
species were seen in the work area, and a description of the conservation measures put in place to
protect these species.
The SBI biologist remained onsite for the duration of the cofferdam and pump installation.
Visual surveys were also conducted of the Marriage Road Ditch and the Northern Channel. No
Western pond turtles were observed in the project area or vicinity.
During the cofferdam installation one mallard (Anas platyrhynchos) nest containing 10 eggs was
observed within the project area on the north bank of North Patrol Road Ditch, approximately 12
feet from the edge of the ditch. This nest was flagged for avoidance and a temporary disturbance
buffer of 50 feet was established. Workers were instructed to avoid all activities within the
buffer area to the extent practicable. The on-site biologist was instructed to monitor the nest for
any signs of disturbance during construction activities and to report any significant changes in
behavior to the Navy biologist. Following the initial day of construction no signs of disturbance
to this nest were observed.
Project Area Preconstruction Inspection
On April 18, two SBI biologists conducted a thorough inspection of the North Patrol Road Ditch
and the adjacent uplands within the exclusion fence. The purpose of this inspection was to
determine whether any Western pond turtle adults, juveniles, or nests remained undetected
within the trapping area prior to construction. The biologists walked the length of the project
area, inspecting the mud substrate at the bottom of the ditch both visually and by probing the
mud with gloved hands. The undercut portions of the banks were also inspected and probed, and
any overhanging vegetation was pulled back to allow a thorough inspection of these areas.
Following the inspection of the ditch, the biologists walked transects over the surrounding
upland areas looking for signs of ground disturbance that may have indicated the presence of a
pond turtle nest. No Western pond turtles or nests were observed during this inspection.
The installation of the ditch lining was scheduled to begin following the inspection, however an
electrical line aligned parallel to the ditch was determined to be active, and a request was made
to deactivate the line prior to starting work. Materials were staged at the designated laydown
area for the remainder of the day, and no further construction took place until the following
week. The exclusion fencing remained intact during the week of no activity at the site and would
have prevented any pond turtles from entering the project area. As an added precaution, the
biological monitor conducted another visual inspection of the ditch and surrounding areas on the
morning prior to resuming construction.
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Ditch Lining
On April 25 construction activities resumed. Additional pumps were installed to further reduce
the water level in the ditch that had risen since the previous week. Geotextile fabric was fitted
over the ditch bottom and rocks were deposited using an excavator to hold it in place.
Equipment and materials were stored at the designated 50-foot by 50-foot staging area that
biologists had inspected and flagged on April 7.
A biological monitor was on-site for the duration of construction activities to provide new
workers with environmental awareness training and to monitor construction. During the
construction period, activities were minimized within 250 feet of the known Western burrowing
owl locations in order to reduce the risk of disturbing active nests. Likewise, activities within the
disturbance buffer zone of the mallard nest that was detected on April 15 were minimized. A
second mallard nest was discovered outside of the exclusion fence and adjacent to the Northern
Channel. Although this nest was outside of the project area and no work was scheduled to take
place nearby, a second disturbance buffer was established around the nest to ensure avoidance of
the area.
No Western pond turtles or Western burrowing owls were observed on-site during the
construction period.
Project Impacts
No harm or harassment of Western pond turtles were observed or suspected as a result of
construction activities. Likewise, the project did not result in impacts to Western burrowing
owls or their habitats due to avoidance of these areas. No active bird nests or eggs were
destroyed as a result of project activities, and at the conclusion of the construction the mallard
nests that were detected in the project vicinity continued to be actively incubated.
Attached to this report are representative site photos (Appendix A), the project training log
(Appendix B), and the daily monitoring forms kept by the on-site biologist (Appendix C). Feel
free to contact me should you have any questions regarding the content of this report.
Sincerely,
Jeff Mitchell
Project Manager
Swaim Biological, Inc.
jmitchell@swaimbio.com

(415) 350-4143 (mobile)
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Appendix A. Site Photos
Photo 1. Staging area used during construction. Photo taken facing south.

Photo 2. Western portion of the cofferdam. Photo taken facing north.
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Photo 3. North Patrol Road Ditch following reduction in water level.

Photo 4. Gravel substrate placed in eastern portion of North Patrol Road Ditch.
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Photo 5. Fine sediment placed in majority of channel.

Photo 6. North Patrol Road Ditch following completion of project.
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Appendix B. Project Training Log
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Appendix C. Daily Monitoring Forms
Moffett Site 27 Western Pond Turtle
Biological Monitoring Form
Date: 4-15-2011
Air Temperature: 22.5 degrees C
Biological Monitor: CD, JM

Weather Conditions: Clear
Water Temperature (at 2cm depth): 14.8 degrees
Time onsite: 11:00 – 5:00

Monitoring Checklist
All onsite workers provided with environmental awareness training?
Work area surveyed prior to start of construction activities?
Work in Western pond turtle habitat done with monitor present?
Discharge of sediment, gasoline and other pollutants into waterways avoided?
Trash stored in covered containers or removed from site at end of work day?
Exclusion fence around work area intact?
Work minimized within 250 feet of Western burrowing owl nest locations?

YES
YES
YES
YES
YES
YES
YES

For items marked NO describe actions taken:

Time

Activities and Observations

5:00-6:00
6:00-7:00
7:00-8:00
8:00-:900
10:00-11:00
11:00-12:00
1200-1:00

Installation of cofferdam at eastern end of NPRD. Pumps also installed with float
switches

1:00-2:00
2:00-3:00
4:00-5:00
End of work day
5:00-6:00
6:00-7:00
7:00-8:00

Additional notes and observations:
Mallard nest found at 4:30 near goat pen. Ten eggs present. Flagged for avoidance.

NO
NO
NO
NO
NO
NO
NO
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M offett Site 27 Western Pond Turtle
Biological Monitoring Form
Date: 4-18-2011
Air Temperature: 20 degrees
Biological Monitor: CD, JM

Weather Conditions: Partly cloudy. Strong wind
Water Temperature (at 2cm depth): 14.0
Time onsite: 7:00 – 5:00

Monitoring Checklist
All onsite workers provided with environmental awareness training?
Work area surveyed prior to start of construction activities?
Work in Western pond turtle habitat done with monitor present?
Discharge of sediment, gasoline and other pollutants into waterways avoided?
Trash stored in covered containers or removed from site at end of work day?
Exclusion fence around work area intact?
Work minimized within 250 feet of Western burrowing owl nest locations?

YES
YES
YES
YES
YES
YES
YES

NO
NO
NO
NO
NO
NO
NO

For items marked NO describe actions taken:

Time

Activities and Observations

5:00-6:00
6:00-7:00
7:00-8:00

Inspected ditch for aestivating turtles and surrounding area for turtle nests. None found.

8:00-:900
9:00-10:00

Began pumping water from ditch into northern channel

10:00-11:00

Surveyors worked inside ditch. Surveyor reported seeing gopher snake on north bank of
ditch across from concrete pipe.

1100-12:00

Unloaded rocks into staging area

12:00-1:00

Pumped water for remainder of day

1:00-2:00
2:00-3:00
End of work day
3:00-4:00
4:00-5:00
5:00-6:00

Additional notes and observations:
Birds observed: BUOR, HOFI, CAGO, BLPH, NOMO, WCSP, GREG, BRBL, EUST, MODO,
AMRO, RWBB, AMCO
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Moffett Site 27 Western Pond Turtle
Biological Monitoring Form
Date: 4-25-2011
Air Temperature: 12.5 degrees
Biological Monitor: CD

Weather Conditions: Overcast, slight drizzle
Water Temperature (at 2cm depth): 14.3
Time onsite: 7:00 – 5:00

Monitoring Checklist
All onsite workers provided with environmental awareness training? (1 new)
Work area surveyed prior to start of construction activities?
Work in Western pond turtle habitat done with monitor present?
Discharge of sediment, gasoline and other pollutants into waterways avoided?
Trash stored in covered containers or removed from site at end of work day?
Exclusion fence around work area intact?
Work minimized within 250 feet of Western burrowing owl nest locations?

YES
YES
YES
YES
YES
YES
YES

NO
NO
NO
NO
NO
NO
NO

For items marked NO describe actions taken:
Time

Activities and Observations

5:00-6:00
6:00-7:00
7:00-8:00

Setup equipment

8:00-:900

Started pumping, install more pumps. Installed gravel bridge to cross ditch without
disturbing mallard nest.

9:00-10:00

Began pumping water from ditch into northern channel

10:00-11:00

Continued pumping water out of ditch

1100-12:00

Began compacting mud in ditch

12:00-1:00

Lunch break and continue pumping water

1:00-2:00

Set geotek fabric in ditch and cover with rocks until end of day

2:00-3:00
3:00-4:00
4:00-5:00
5:00-6:00

Additional notes and observations:
Additional mallard nest found outside of exclusion fence. Nest located on southern bank of
Northern Channel adjacent to chain link fence, about 50’ west of pump hose. Area around nest
flagged with orange tape.
Inspected BUOW location B, no owls present.
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Moffett Site 27 Western Pond Turtle
Biological Monitoring Form
Date: 4-26-2011
Air Temperature: 12.1 degrees a.m., 19.7 p.m.
Biological Monitor: CD

Weather Conditions: Clear, windy
Water Temperature (at 2cm depth): 13.2
Time onsite: 7:00 – 5:00

Monitoring Checklist
All onsite workers provided with environmental awareness training? (1 new)
Work area surveyed prior to start of construction activities?
Work in Western pond turtle habitat done with monitor present?
Discharge of sediment, gasoline and other pollutants into waterways avoided?
Trash stored in covered containers or removed from site at end of work day?
Exclusion fence around work area intact?
Work minimized within 250 feet of Western burrowing owl nest locations?
For items marked NO describe actions taken:
Time

Activities and Observations

5:00-6:00
6:00-7:00
7:00-8:00

Pump water out of NPRD

8:00-:900
9:00-10:00

Continued filling rocks over geotek fabric

10:00-11:00

Continued pumping water out of ditch

1100-12:00

Pumping water and placing rocks in ditch for remainder of day

12:00-1:00
1:00-2:00
2:00-3:00
3:00-4:00
4:00-5:00
5:00-6:00

Additional notes and observations:
Mallard nests remain flagged and active.

YES
YES
YES
YES
YES
YES
YES

NO
NO
NO
NO
NO
NO
NO
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Moffett Site 27 Western Pond Turtle
Biological Monitoring Form
Date: 4-27-2011
Air Temperature: 12.9 degrees a.m.
Biological Monitor: CD

Weather Conditions: Clear, windy
Water Temperature (at 2cm depth): 13.2
Time onsite: 7:00 – 5:00

Monitoring Checklist
All onsite workers provided with environmental awareness training? (1 new)
Work area surveyed prior to start of construction activities?
Work in Western pond turtle habitat done with monitor present?
Discharge of sediment, gasoline and other pollutants into waterways avoided?
Trash stored in covered containers or removed from site at end of work day?
Exclusion fence around work area intact?
Work minimized within 250 feet of Western burrowing owl nest locations?
For items marked NO describe actions taken:
Time

Activities and Observations

5:00-6:00
6:00-7:00
7:00-8:00

Pump water out of NPRD

8:00-:900
9:00-10:00

Continued filling rocks over geotek fabric

10:00-11:00

Continued pumping water out of ditch

1100-12:00

Pumping water and placing rocks in ditch for remainder of day

12:00-1:00
1:00-2:00
2:00-3:00
3:00-4:00
4:00-5:00
Finished at west end of ditch
5:00-6:00

Additional notes and observations:

YES
YES
YES
YES
YES
YES
YES

NO
NO
NO
NO
NO
NO
NO
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Moffett Site 27 Western Pond Turtle
Biological Monitoring Form
Date: 4-28-2011
Air Temperature: 12.4 degrees
Biological Monitor: CD

Weather Conditions: cloudy to pt. cloudy, windy
Water Temperature (at 2cm depth): 13.6
Time onsite: 7:00 – 3:30

Monitoring Checklist
All onsite workers provided with environmental awareness training?
Work area surveyed prior to start of construction activities?
Work in Western pond turtle habitat done with monitor present?
Discharge of sediment, gasoline and other pollutants into waterways avoided?
Trash stored in covered containers or removed from site at end of work day?
Exclusion fence around work area intact?
Work minimized within 250 feet of Western burrowing owl nest locations?

YES
YES
YES
YES
YES
YES
YES

NO
NO
NO
NO
NO
NO
NO

For items marked NO describe actions taken:
Time

Activities and Observations

5:00-6:00
6:00-7:00
7:00-8:00

Began pumping water from NPRD

8:00-:900

Installed geotek fabric and began filling on east side of ditch

9:00-10:00
10:00-11:00
1100-12:00
12:00-1:00
Completed filling ditch. Most materials have been removed from site. Rocks removed,
staging area is clean.
1:00-2:00
2:00-3:00
3:00-4:00
4:00-5:00
5:00-6:00

Additional notes and observations:
Tomorrow they will remove the cofferdam and take down the exclusion fence.
Mallard nest: incubating female did not move from her nest while construction
was taking place.
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Moffett Site 27 Western Pond Turtle
Biological Monitoring Form
Date: 4-29-2011
Air Temperature: 9.6 degrees
Biological Monitor: CD

Weather Conditions: clear, cold
Water Temperature (at 2cm depth): 11.2
Time onsite: 7:00 – 2:00

Monitoring Checklist
All onsite workers provided with environmental awareness training?
Work area surveyed prior to start of construction activities?
Work in Western pond turtle habitat done with monitor present?
Discharge of sediment, gasoline and other pollutants into waterways avoided?
Trash stored in covered containers or removed from site at end of work day?
Exclusion fence around work area intact?
Work minimized within 250 feet of Western burrowing owl nest locations?
For items marked NO describe actions taken:
Time

Activities and Observations

5:00-6:00
6:00-7:00
7:00-8:00

Crew removed mesh fence

8:00-:900

Removed cofferdam

9:00-10:00
10:00-11:00
1100-12:00
12:00-1:00
1:00-2:00
2:00-3:00

Removed exclusion fence and stakes
Cleanup
Project completed

3:00-4:00
4:00-5:00
5:00-6:00

Additional notes and observations:

YES
YES
YES
YES
YES
YES
YES

NO
NO
NO
NO
NO
NO
NO
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TestAmerica Project Number: G1D220504
PO/Contract:
Duane Harrison
Tetra Tech Inc
555 Market Street
15th Floor
San Francisco, CA 94105-1633

Dear Mr. Harrison,
This report contains the analytical results for the sample received under chain of
custody by TestAmerica on April 22, 2011. This sample is associated with your
Moffett Field, 3270.025.D project.
The test results in this report meet all NELAC requirements for parameters that
accreditation is required or available. Any exceptions to NELAC requirements are
noted in the case narrative. The case narrative is an integral part of this report.
If you have any questions, please feel free to call me at (916) 374-4383.
Sincerely,

DAVID R. ALLTUCKER
Project Manager

880 Riverside Parkway
G1D220504

West Sacramento, CA 95605 tel 916.373.5600

fax 916.372.1059
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Case Narrative
TestAmerica West Sacramento Project Number G1D220504
SOLID, 8260B, Volatile Organics, GC/MS
Sample(s): 1
There was insufficient sample volume to prepare a matrix spike/matrix spike
duplicate (MS/MSD) pair with this batch.
The internal standards (IS) Chlorobenzene-d5, 1,4-Dichlorobenzene-d4 responses
for the sample exceeded acceptance criteria of <50% of the ICAL IS response.
Reanalysis confirmed results. This is due to matrix effects, and not instrument drift.
The surrogate recoveries for 1,2-Dichloroethane-d4 and 4-Bromofluorobenzene
were low and outside criteria. However, the surrogate recoveries in the associated
method blank and laboratory control sample (LCS) were within established control
limits. The results may be biased low. The matrix effect was confirmed by
re-analysis.

There were no other anomalies associated with this project.
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TestAmerica Laboratories West Sacramento Certifications/Accreditations
Certifying State
Alaska
Arizona
Arkansas
California*
Colorado
Connecticut
Florida*
Georgia
Hawaii
Illinois
Kansas*
Louisiana*
Michigan
Nevada
New Jersey*
New Mexico

Certificate #
UST-055
AZ0708
88-0691
01119CA
NA
PH-0691
E87570
960
NA
200060
E-10375
30612
9947
CA44
CA005
NA

Certifying State
New York*
Oregon*
Pennsylvania
South Carolina
Texas
Utah*
Virginia
Washington
West Virginia
Wisconsin
NFESC
USACE
USDA Foreign Plant
USDA Foreign Soil
US Fish & Wildlife
Guam

Certificate #
11666
CA 200005
68-1272
87014
T104704399-08-TX
QUAN1
00178
C1281
9930C, 334
998204680
NA
NA
37-82605
P330-09-00055
LE148388-0
09-014r

*NELAP accredited. A more detailed parameter list is available upon request. Updated 3/25/2009

QC Parameter Definitions
QC Batch: The QC batch consists of a set of up to 20 field samples that behave similarly (i.e., same matrix)
and are processed using the same procedures, reagents, and standards at the same time.

Method Blank: An analytical control consisting of all reagents, which may include internal standards and
surrogates, and is carried through the entire analytical procedure. The method blank is used to define the level
of laboratory background contamination.
Laboratory Control Sample and Laboratory Control Sample Duplicate (LCS/LCSD): An aliquot
of blank matrix spiked with known amounts of representative target analytes. The LCS (and LCSD as
required) is carried through the entire analytical process and is used to monitor the accuracy of the analytical
process independent of potential matrix effects. If an LCSD is performed, it may also be used to evaluate the
precision of the process.
Duplicate Sample (DU): Different aliquots of the same sample are analyzed to evaluate the precision of an
analysis.

Surrogates: Organic compounds not expected to be detected in field samples, which behave similarly to
target analytes. These are added to every sample within a batch at a known concentration to determine the
efficiency of the sample preparation and analytical process.
Matrix Spike and Matrix Spike Duplicate (MS/MSD): An MS is an aliquot of a matrix fortified with
known quantities of specific compounds and subjected to an entire analytical procedure in order to indicate the
appropriateness of the method for a particular matrix. The percent recovery for the respective compound(s) is
then calculated. The MSD is a second aliquot of the same matrix as the matrix spike, also spiked, in order to
determine the precision of the method.

Isotope Dilution: For isotope dilution methods, isotopically labeled analogs (internal standards) of the native
target analytes are spiked into the sample at time of extraction. These internal standards are used for
quantitation, and monitor and correct for matrix effects. Since matrix effects on method performance can be
judged by the recovery of these analogs, there is little added benefit of performing MS/MSD for these methods.
MS/MSD are only performed for client or QAPP requirements.
Control Limits: The reported control limits are either based on laboratory historical data, method
requirements, or project data quality objectives. The control limits represent the estimated uncertainty of the
test results.

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

5 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

6 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

7 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

8 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

9 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

10 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

11 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

12 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

13 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

14 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

15 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

16 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

17 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

18 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

19 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

20 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

21 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

22 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

23 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

24 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

25 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

26 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

27 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

28 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

29 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

30 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

31 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

32 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

33 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

34 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

35 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

36 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

37 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

38 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

39 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

40 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

41 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

42 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

43 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

44 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

45 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

46 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

47 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

48 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

49 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

50 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

51 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

52 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

53 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

54 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

55 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

56 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

57 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

58 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

59 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

60 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

61 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

62 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

63 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

64 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

65 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

66 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

67 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

68 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

69 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

70 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

71 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

72 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

73 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

74 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

75 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

76 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

77 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

78 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

79 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

80 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

81 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

82 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

83 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

84 of 85

G1D220504

TestAmerica West Sacramento (916) 373 - 5600

85 of 85

APPENDIX E
SITE RESTORATION
PHOTOGRAPHIC LOG
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Photo 1 – Outfall from Marriage Road Ditch

Photo 2 – Installing silt fence along fence north of NPRD
1

Photo 3 – Silt fence installed along fence north of NPRD

Photo 4 – Buried silt fencing along fence north of NPRD
2

Photo 5 – Initial silt fencing and screen at the eastern end of the
NPRD work area

Photo 6 – Existing silt fencing on the south side of NPRD
3

Photo 7 – Regulatory agency site visit on February 15, 2011

Photo 8 – Silt fencing washed out February 18, 2011
4

Photo 9 – Repairing silt fencing damaged on February 18, 2011

Photo 10 – Repaired silt fencing, looking west
5

Photo 11 – Silt fencing washed out February 24 through 28, 2011

Photo 12 – Repairing damaged silt fencing
6

Photo 13 – Repaired silt fencing, looking west

Photo 14 – Repaired silt fencing, looking north
7

Photo 15 – Hoop traps installed, looking west along NPRD

Photo 16 – Hoop and minnow traps installed, looking west along
NPRD
8

Photo 17 – Close-up of hoop trap

Photo 18 – Close-up of minnow trap

9

Photo 19 – Building the cofferdam

Photo 20 – Bypass pumps
10

Photo 21 – Generator to run bypass pumps

Photo 22 – Cofferdam after installation
11

Photo 23 – Laying out geofabric in NPRD

Photo 24 – Placing gravel in NPRD
12

Photo 25 – Placing gravel in NPRD

Photo 26 – Dewatering the NPRD
13

Photo 27 – Spreading soil over rock in NPRD

Photo 28 – Spreading soil over rock in NPRD
14

Photo 29 – Soil and gravel within NPRD prior to trimming geofabric

Photo 30 – Soil and gravel within NPRD after trimming geofabric
15

Photo 31 – Soil and gravel within NPRD after trimming geofabric

Photo 32 – Spreading soil at the eastern end of NPRD
16

Photo 33 - Spreading soil at the eastern end of NPRD

Photo 34 – QC stake
17
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