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Comment 
No. Text Commented On Comment CCCPWD Response 

1 Dewatering would occur in the work 
area extending approximately 150 feet 
upstream and 200 feet downstream of 
the existing bridge. 

How will this water be re-routed around the construction site? 
 
The cofferdam method(s) considered “acceptable to CDFW” needs to be described in 
sufficient detail to correctly determine if locally significant impacts to the biological 
community.   This community exists year round due to inflow from underground spring, 
located within 100' north of existing bridge. Biological study conducted on August 30, 
2013, didn’t make note of the upstream dry, but down stream had water flow. 
 
Commenter notes that most of the dewatering zone in the downstream (north 
direction) is outside of the county right-away; therefore encroaching (on order of 150-
ft) into the property of private residence (12801) adjacent to the project. 

As discussed in the project description, water within the creek would be rerouted using cofferdams.  
The specifics regarding dewatering will be determined during the permitting phase of the project; 
however, minimum components of the dewatering system will include an upstream and 
downstream cofferdam to isolate the work area, as well as a silt filtering area for work area water to 
be treated prior to release.  Cofferdams would be made of clean materials and creek flows would be 
allowed to bypass the work area at all times (no water impoundment would occur).  The cofferdam 
method was adequately assessed in the analysis presented in the IS/MND. 
 
A hydrogeologic analysis of Marsh Creek in the area of the bridge was performed to investigate the 
source of the water feeding a pool within the creek downstream of the work area and right of way.  
General mineral, boron, and specific conductance analysis did not reveal a spring; however, given 
elevated base flow volume, results are not sufficiently discriminating to rule out minor spring flow at 
the bridge location.  Subsequent field verification will be conducted during lower (spring or summer) 
flows to determine whether additional consideration is necessary to accommodate groundwater 
flow.  Please refer to subsequent responses to comments for additional detail regarding these 
possible accommodations.  A copy of the hydrogeologic report is attached.   
 
The existence of a possible spring and presence of a pool downstream of the project area does not 
change the impact determinations in the IS/MND.   
 
As noted in the project description, construction may require right of way or temporary construction 
easements from several adjacent parcels.  No permanent land acquisitions are anticipated to be 
needed. 

2 The changes in both the horizontal and 
vertical alignments require 
reconstruction of Marsh Creek Road on 
both sides of the bridge (900 feet total).  

According to the NES (Natural Environmental Study, March 2015) only 800’ on both 
sides of the bridge will be needed.  Please explain this 100’ of discrepancy.  

As discussed in the IS/MND, the Natural Environment Study (NES) is one of a number of studies 
developed and used during project impact analysis and design.  The project design has been refined 
based on additional considerations.  Approximately 900 feet of the road requires reconstruction or 
overlay/widening. 

3 The final design of these walls will be 
determined prior to construction. The 
widening and realignment of Marsh 
Creek Road to construct the new bridge 
may require right-of-way or temporary 
easements from several adjacent 
parcels.  

What is the alternative plan if the right-of-way or temporary easements are not agreed 
upon? 

The County's Real Estate Division will follow the appropriate industry standards and procedures to 
obtain necessary property rights. 

4 The project will not have a significant 
effect on the environment. The 
recommendation is based on the 
following: There is no substantial 
evidence that the project or any of its 
aspects may cause a significant effect on 
the environment, pursuant to 15063 (b) 
(2) of the CEQA Guidelines. 

“Significant effect” on the environment will definitely be a factor. Removal of 36 trees, 
several bushes/ shrubs and personal landscape. Change to the entire scenic 
environment. Not to mention the wildlife habitat not taken into study for the nocturnal 
wildlife. 

The findings presented in the IS/MND are correct as reported.  The IS/MND used the California 
Environmental Quality Act (CEQA) Guidelines, as well as established and applicable CEQA thresholds, 
to determine impact findings.  Responses to comments regarding specific findings are addressed and 
conclusions are substantiated throughout this matrix.   
 
Based on further analysis of the project design relative to trees along the north side of the roadway, 
it has been determined that 11 trees along the north side of the bridge that were identified as being 
removed will now be retained.  A final tree removal plan is underway and will be provided to 
commenter as soon as it is available. 

5 This conclusion is rebuttable.  Evidence provided in following sections in many cases do 
not provide sufficient evidence/analyses to support this document statement.  
Comments addressing specific items are presented in the following section. 

The findings and significance conclusions presented in the IS/MND are correct as reported.  This 
comment is addressed (and conclusion substantiated) through specific responses provided 
throughout this matrix. 
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No. Text Commented On Comment CCCPWD Response 

6 Does It appear that any feature of the 
project will generate significant public 
concern? 

Please explain question 3.  “No” has been marked and this There is significant public 
concern. SAFETY  
Two residence families will be directly impacted, they are part of the public. 

Please see discussions presented in the IS/MND impact analyses.  No significant impacts were 
identified using established CEQA guidelines and thresholds. 
 
Please see the responses to comments 22, 36, 82, 93, and 97. 

7 The existing bridge has been deemed 
structurally deficient and functionally 
obsolete in recent Caltrans bridge 
inspection reports.   

Please reconcile this statement with the public record “Caltrans Bridge inspection 
maintenance report(CSMIR) “Dated July 2015, page 90, 4th item identified as Bridge # 
28C0141. Column “SD/FO” rates this bridge as “FO” NOT  “SD”  

The rating has changed since the County originally applied for federal funds in August 2010.  The 
application in 2010 used the inspection dated 8/26/2008, which defined the bridge as structurally 
deficient.  The most recent bridge inspection report, dated 7/24/14, defines the bridge as 
functionally obsolete. 

8 The proposed bridge would be an 
approximately 90-foot-long, single-span 
bridge.  

Please confirm that ENTIRE project description is accurate. For instance retaining walls 
on 65% plans are different from this description. 

The project description as presented in the IS/MND is accurate with exceptions discussed in 
responses to comments 28 and 31.  These changes do not affect the findings of the IS/MND. 
 
Specific to the comment on the retaining wall, that change (as described in the IS/MND) was made 
to avoid impacts on private property and lessen the need for property acquisitions. 

9 Two retaining walls may also be 
necessary: the first retaining wall would 
be along the north side of the roadway 
(west of the bridge), would have an 
average approximate height of 10 feet, 
and would be 183 feet long; the second 
smaller retaining wall would be set back 
from the roadway on the north side of 
the road (west of the bridge) and would 
be approximately 7 feet high and 90 
feet long.  The final design of these walls 
will be determined prior to 
construction.  The widening and 
realignment of Marsh Creek Road to 
construct the new bridge may require 
right of way or temporary easements 
from several adjacent parcels. 

Please clarify the parcels involved in this acquisition of right-of-way whether temporary 
or permanent; and alternate plan if these acquisitions are not obtained. 

Please see page 66 of the IS/MND (Population and Housing, item B) for a list of parcel numbers 
requiring temporary construction easements.  Please see the response to comment 3 regarding the 
easement process. 

10 Overhead electric, phone, and cable 
lines cross the creek along the south 
side of the road. An underground water 
line is attached to the downstream 
(north) side of the bridge. The overhead 
electric line poles and the water line 
attached to the existing bridge will be 
relocated. 

Who pays for these utilities to be relocated?  Who will be reimbursing the private 
residence adjacent to the project for the install and all cost of the existing fire hydrant 
mandated by the county for fire protection because of a house fire?  Hydrant is ““Blue 
Collared”- For Fire use only” not construction, rehabilitation, or relocation of 
bridge/roadway. 

Per agreements for operating in the County right of way, utility companies will pay for the necessary 
relocations to accommodate the project, including all costs to relocate the fire hydrant. 
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11 The HCP/NCCP complies with Section 

10(a)(l )(B) of the federal 
Endangered Species Act (ESA) and 
California Natural Community 
Conservation Planning Act of 2003 and 
as such covered activities are authorized 
incidental take of HCP/NCCP-covered 
special status species subject to 
mitigation fees for both permanent and 
temporary impacts to species habitats 
and implementation of specific 
conditions and conservation measures 
to avoid or minimize potential effects to 
species and/or its habitats.  

Please quantify what the “incidental take” is expected, with respect to the local habitat 
destruction/wildlife killed or displaced that will result from the project as planned.  

As described in the IS/MND and the HCP/NCCP Planning Survey Report (PSR), "incidental take" refers 
specifically to impacts on special status species.  Habitat avoidance and minimization measures, 
listed as mitigation measures in the Biological Resources section, are built into the project to be 
consistent with the East Contra Costa County Habitat Conservation Plan/Natural Community 
Conservation Plan (HCP/NCCP).     

12 Provide specific citation of what HCP/NCCP actually allows, authority/jurisdiction for 
the East Contra Costa County Habitat Conservancy to authorize special species take on 
private property without specific permits from CDFW, compensation to property 
owners for said takings, and fees paid to a government agency will compensate for 
wiping out a year round creek channel population/habitat primarily located on private 
property.    

The HCP/NCCP is a Federal Endangered Species Act Section 10 incidental take permit and a 
California Endangered Species Act Section 2081 incidental take permit as long as appropriate 
avoidance and minimization measures are followed and appropriate fees are paid.  California 
Department of Fish and Wildlife (CDFW) and U.S. Fish and Wildlife Service (USFWS) are signatory 
agencies to the HCP/NCCP.  As noted in the IS/MND, the County fully intends to implement 
appropriate avoidance and minimization measures and pay all required fees to obtain take coverage 
for HCP/NCCP-covered species that may be impacted as a result of project construction.  Impacts to 
Marsh Creek are addressed in subsequent responses. 
 
Please see the responses to comments 55 and 66 regarding compensation. 

13 Please clarify where this document describes mitigation measures for this impact on 
private property.  

The wildlife of the state is under the jurisdiction of the California Fish and Game Code and is 
regulated by both CDFW and USFWS (where species are federally listed).  Waters of the state and 
waters of the U.S. are under the jurisdiction of the state and federal government and are regulated 
by the U.S. Army Corps of Engineers and the Regional Water Quality Control Board (Water Board).  
These are public resources and will be protected as such under relevant laws and regulations.  The 
Mitigation Monitoring and Reporting Plan (MMRP) outlines all mitigation measures proposed as part 
of the project. 

14 The HCP/NCCP requires reporting and 
fee payment to the HCP/NCCP 
Implementing Entity, the East Contra 
Costa County Habitat Conservancy, a 
joint exercise of powers authority 
formed by the Cities of Brentwood, 
Clayton, Oakley, and Pittsburg and 
Contra Costa County (Jones & Stokes 
Associates 2006). 

Residents of 12801 were first notified of this project in mid- October 2015 by letter 
informing them of the need to relocate their driveway due the project defined in its 
current scope.  Residents contend that delaying formal description of all local agencies 
effectively precluded sufficient time to perform fact finding, seek professional opinions, 
and prepare more specifically directed comments pertaining to regulatory agency 
authority. 

The CEQA Guidelines allow for 30 days for public review and comment.  The County has followed 
these guidelines for notification. 
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15 A drainage ditch and a perennial stream 

channel are in the project area. There 
would be temporary and permanent 
impacts to these resources during 
construction. 

Please explain what specific impacts to the stream are, both temporary and permanent 
impacts to these resources. There is a significant possibility of permanent impact from 
disruption of natural springs in the creek adjacent to the existing bridge. Commenter 
notes that NES failed to identify groundwater source of perennial wetland downstream 
of bridge, and significance of this water source not only locally, but in the surrounding 
region.  This information needs further study and professional evaluation relative to its 
potential significant impact on the environment. Commenter contends this is another 
issue warranting preparation of a full EIR, not a mitigated Negative Declaration. 

Areas of temporary and permanent impacts (broken down by habitat type in accordance with the 
HCP/NCCP) to Marsh Creek are presented in the IS/MND and PSR.   
 
As discussed in the IS/MND, the County will mitigate for permanent and temporary impacts to the 
stream in accordance with the HCP/NCCP.  An Environmental Impact Report (EIR) is required for 
significant impacts that cannot be reduced to less than significant levels with mitigation.  All of the 
proposed project’s adverse impacts will be reduced to less than significant levels with appropriate 
mitigation. 
 
Qualified staff from Balance Hydrologics have conducted field reconnaissance, collected site and 
surrounding area samples, and analyzed these data in an effort to characterize the source of the 
summer water in the channel and to determine whether bridge construction would have any lasting 
impact on the pool downstream of the bridge.  A detailed discussion of the results of the study is 
included in the responses to comments 67 and 75. 

16 As noted above, a drainage ditch and 
seasonal wetland adjoin the project 
area, and would sustain minimal 
temporary impacts during construction.   

Characterization of adjacent wetland as “seasonal” is not correct.  Commenter has 
supplied information regarding natural spring activity which sustains a year round 
wetland just north of the present bridge. 
As such, this wetland will sustain major damage from construction activities (especially 
dewatering) and likely permanent damage from disruption of the groundwater source 
sustaining the wetlands. 

Comment noted.  The text is incorrect as written; there is not a seasonal wetland in the project area.  
The text should indicate that a drainage ditch and perennial stream (Marsh Creek) are within the 
project area.   
 
Stream impacts due to bridge construction including dewatering are included in the calculations of 
the HCP/NCCP impact fees.    
 
Please see the responses to comments 67 and 75 for further discussion.   

17 See previous comment-conclusion that impacts are minimal and temporary are 
inconsistent with actual site conditions present at the project site 

Please see the responses to comments 15 and 16. 

18 Therefore, a waiver certification will be 
requested from the State Water 
Resources Control Board. 

Commenter notes that active construction will be occurring over two seasons and 
portions of the work are actually within the creek bed.  The tributary watershed at this 
proposed project is over 23 square miles. Special measures are needed to protect the 
downstream creek features as well as disturbed areas within the construction.  Given 
these issues, commenter notes that waiver may not be appropriate for disturbed areas 
within the creek and adjacent areas that may be subject to erosion/sedimentation 
from seasonal stream flows. 

Comment noted.  The County will present the project details to the Water Board and follow the 
appropriate procedures to obtain either an erosivity waiver or permit coverage.  Regardless of 
whether the project qualifies for an erosivity waiver, appropriate best management practices will be 
implemented to ensure the potential for erosion and sedimentation is addressed.   

19 Therefore, a Lake and Streambed 
Alteration Agreement will be obtained 
from CDFW for the proposed project. 

Whom will be obtaining this agreement and how will it be monitored, and how often? The County will obtain a permit from CDFW and comply with permit conditions. 

20 Commenter requests status of consulation to date and concrens/input provided by 
CDFW revelent to present scope. If, not performed, provide written statement why this 
was not considered necessary in reaching conclusions expressed in this document. 
Commenter contends this communication would be material to conclusions expressed 
in this document and recommendation for adoption of the Mitigated Negative 
Declaration 

A permit application to CDFW is not considered complete by that agency until the CEQA process is 
complete.  The County will obtain a Streambed Alteration Agreement from CDFW and comply with 
permit conditions. 
 
No advance consultation regarding wildlife is warranted or necessary given that the project is 
covered by the HCP/NCCP and measures to avoid, minimize, and mitigate impacts are pre-
determined by the HCP/NCCP.    

21 The proposed project will comply with 
all provisions of the California Fish and 
Game Code. 

This statement needs to address each specific provision of the fish and game code 
explicitly; explaining how the proposed project  will be in compliance and whether the 
measures proposed have obtained concurring opinion of CDFW prior to formally 
certifying this document 

The CEQA process must be completed in order for CDFW to consider the permit application for the 
project complete.  Compliance with the California Fish and Game Code will be determined by CDFW 
during the permitting phase of the project. 
 
Please also refer to the responses to comments 12 and 20.   
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22 I find that although the proposed 

project could have a significant effect on 
the environment, there will not be a 
significant effect in this case because 
revisions to the project have been made 
by or agreed to by the project 
proponent.  A MITIGATED NEGATIVE 
DECLARATION will be prepared. 

Commenter contends that factual information pertaining to environmental conditions 
available or readily obtainable with due diligence was not considered in making this 
determination.  Further review of factual information, especially relative to the 
permanent wetland immediately to the north of existing bridge is expected to show 
that there will be a significant impact to the environment and that an EIR would be 
required as CURRENTLY PROPOSED.  Information relating to pre-design feasibility 
studies conducted by project proponent and reviewed by commenter suggest that a 
design for bridge replacement essentially in-situ using a southerly alignment shift to 
gain additional lane and shoulder width be reconsidered.  Flood study could be re-
evaluated for a lower frequency (50 year recurrance period) which should allow deck 
elevation be lowered and reduce length of roadway grade and geometry changes. 
 
Design speed could be revised downward to be consistent with adjacent roadway 
conditions and in consideration of long term plan for the portion of Marsh Creek Road 
system within Mt. Diablo foothill zone. 

Per the response to comment 15, and as discussed in the response to previous and subsequent 
comments, an EIR is not required for the project, as no significant impacts were identified. 
 
The County has selected a design for the new bridge that maximizes public safety while minimizing 
private harm.  The alignment that was ultimately chosen for the new road/bridge was the result of a 
detailed alternatives analysis that considered many factors including cost, design speed, safety, 
constructability, environmental impacts, right of way impacts, staging, and traffic handling.  The 
selected bridge alignment best meets the relevant requirements.  
 
The design speed is different from the speed limit; it incorporates a buffer to ensure that safety is 
maintained.  The County has analyzed reducing the design speed and has determined that it is 
inappropriate to do so due to the road classification, average daily traffic, and the posted speed of 
the road.  County policy is to design improvements on roadways with a safety factor or buffer (from 
5 to 10 mph) to the posted speed.  Because Marsh Creek Road is currently posted at 45 mph, the 
appropriate design speed for improvements is a minimum of 50 mph in accordance with County 
policy.   

23 Have a substantial adverse effect on a 
scenic vista? 

Mitigation possible by alignment redesign to avoid destroying most of habitat on North 
side of existing bridge; otherwise commenter contends this is a potentially significant 
impact.  

The County has selected the bridge alignment that meets relevant requirements and project goals.  
Alternative alignments are not feasible due to additional cost, reduced design speed, reduced safety, 
and more difficult construction methods. 
 
Using CEQA guidelines, the aesthetics analysis assesses potential impacts to scenic vistas.  As noted 
in the IS/MND, the project will result in impacts to trees; however, it will not result in impacts to 
scenic ridges, hillsides, or rock outcroppings, which are the noted scenic vistas in the County.  
Further, CEQA case law has established that public views, not private views, require analysis under 
CEQA.  Case law has noted that the question is whether a project will affect the environment of 
persons in general, rather than particular persons.  
 
The Marsh Creek Road alignment is dominated by oak savanna, oak woodland, scrub, and native 
grasslands.  After construction, the scenic environment would not be significantly changed. 

24 Substantially damage scenic resources 
including, but not limited to, trees, rock 
outcroppings, and historic buildings 
along a scenic highway? 

Commenter contends that damage will occur to habitat noted above unless redesign to 
move alignment away from north side is implemented as mitigation. 

Please see the response to comment 23.  Marsh Creek is not designated or eligible as a State Scenic 
Highway. 
 
Please see the response to comment 4 regarding refinement (reduction) of the project’s tree 
impacts.   

25 Substantially degrade the existing visual 
character or quality of the site and its 
surroundings? 

Commentor notes same concern as previous comments-Removal of most trees 
(approx. 36+ of aprox 46 trees along north side of bridge) will signifantly degrade view; 
both to motorists and to 12801 MCR residents. 

As noted in the response to comment 23, the CEQA Guidelines require assessment of a project's 
impacts on the broad environment, not a specific view from a specific residence.  The Marsh Creek 
Road alignment is dominated by oak savanna, oak woodland, scrub, and native grasslands.  After 
construction, the visual character and surrounding scenic environment would not be significantly 
changed.   
 
As noted in the response to comment 4, design plans have been refined since the IS/MND was 
published.  Based on this refinement, 11 trees along the north side of the bridge that were identified 
as being removed will now be retained.  A final tree removal plan will be provided to the commenter 
as soon as it is available.    

26 Create a new source of substantial light 
or glare that would adversely affect 
daytime or nighttime views in the area? 

Please explain how the Aesthetics to the scenic rual backdrop of the area at the project 
is not substantially impacted when all of the  mature vegetation is going to be removed 
within project area? 

Although bridge construction will require removal of some mature vegetation, removal of several 
trees in the vicinity of the bridge will not remove all of the mature vegetation in the project area, 
nor will it significantly change the visual character and surrounding scenic environment.   
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27 There are no designated or eligible 

cultural, historical, or natural resources 
that could be considered important 
visual resources within the project area 
as reported in the technical studies 
prepared for this project (LSA Associates 
2015; Contra Costa County 2015a). 

This conclusion is rebuttable. Commenter contends that large number of trees adjacent 
to bridge materialy contribute to the rural character within the project area-they 
provide visual screening of the residence at 12801 MCR and promote visual asthetics 
which will mitigate the visual impact of a modern highway character that the project 
creates.  Mitigation by bridge realignment and grade lowering would significantly 
mitigate visual impacts.  Please respond. 

Please see the responses to comments 22, 23, 25, and 26.   

28 The new bridge and bridge approaches 
would remain at existing elevations; 
therefore, existing views to and from 
the bridge would not be substantially 
altered. 

Statement is inconsistent with 65% design drawings.  Drawings show a variable and 
minimum 2-foot increase in bridge deck elevation from existing structure. Following 
sentence is therefor rebuttable; please provide justification for conclusion BASED ON 
ACTUAL project design or revise accordingly 

Comment noted.  The new bridge would be 1 to 2.5 feet higher and roadway approaches would be a 
maximum of 2.5 to 4 feet higher than existing elevations.  While the elevations are changing from 
existing conditions (as the commenter notes), they are not changing to an extent that would 
significantly affect public views in general. 

29 Therefore, the proposed project would 
have a less than significant impact to 
scenic vistas. 

Please explain how the proposed project would have a less than significant impact to 
the scenic vista when the vegetation including mature trees will be removed from 99% 
of one side of the road. Only 1 tree is marked for removal from the opposing side of the 
project road way. (Removes viewscreen/sound buffer from Residence 1.  It will take 
many years for revegetation to equivalent of what is there now)  

Please see the responses to comments 23, 25, and 26.   

30 There are also no designated or eligible 
cultural, historical, or natural resources 
that could be considered important 
scenic resources within the project area 

Previous comments earlier indicated existence of a year-round biological community 
which includes protected species in the creekbed.  Natural springs feed this community 
and support the trees shading the area The trees are a substantial indication of a 
healthy riparian community which materially contributes to the scenic vista in 
immediate project area. 

Comment noted.  The site providing biological value does not result in these resources being 
considered scenic.  Please see the responses to comments 23 and 25. 

31 The vertical alignment of the new bridge 
is not expected to change from that of 
the existing bridge, so the proposed 
project would not change the 
perspective of existing views. 

The vertical alignment will be changed significantly (2 to 2.5-ft) and the roadway deck 
would be superelevated  to conform to a horizontal curve according to the 65% 
plans.See previous comments  Widening the bridge from 32’ to 47’. (15’ increase) The 
sun has a substantial effect on the drivers (eastbound drivers face direct sunlight 
shortly after sunrise; westbound traffic face same direct light situation now. Proposed 
project removal of trees adjacent on north side will make morning direct sunlight 
exposure significantly worse. Add realignment proposed will direct headlights into 
12801 residence are. 

Comment noted.  The vertical alignment will be changed as discussed in response to comment 28, 
and the roadway deck will be superelevated to conform to a horizontal curve as noted in the 65% 
plans.  The bridge would be widened to 43 feet as noted and analyzed in the IS/MND.  These 
changes to the bridge alignment and width are not to an extent that would significantly affect the 
views of the public in general. 
 
The project does not involve the installation of any new sources of light or glare.  Any incremental 
increase in the amount of sunlight hitting a driver’s eyes as a result of tree removal would be a 
negligible impact relative to driving throughout the remainder of Marsh Creek Road; therefore, no 
changes are required. 

32 However, the width of the bridge would 
increase in size from 30.5 to 47 feet in 
width. 

Suggest checking and revising stated dimensions to conform to project plans Comment noted.  The proposed width of the bridge is 43 feet, not 47 feet.  The dimensions were 
refined as the design of the bridge has been finalized.  

33 Therefore, the proposed project is 
expected to have a less than significant 
impact related to light and glare. 

Commenter contends this conclusion is rebuttable.  Need to consider effect on 
commuting motorists from additional loss of vegetation screening direct sunlight. 

Please see the response to comment 31. 

34 Result in the loss of forest land or 
conversion of forest land to non-forest 
use? 

Removal of 36 trees in an area of approximately 20” by 80 feet (1600 SF) constitutes 
loss of forest land. Can be Mitigated by revising project alignment design  

The project area (including these trees) is not classified as forest land, therefore, no changes are 
required. 
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35 The proposed project may also result in 

the need for CCCPWD to acquire a small 
portion of grazing land along the north 
side of the roadway just west of the 
bridge crossing for staging and 
permanent right of way acquisition. 

Commenter understand from verbal communication with Neil Leary on 2/16/16 that 
permanent right of way acquisition no longer required due to design decision to build 
wall to retain roadway embankment.  Commenter notes redesign to move roadway 
south would likely eliminate the requirement to build wall. 

Comment noted. 

36 The right-of-way acquisition would be 
needed in order to straighten out the 
existing curve that is considered a safety 
hazard. 

Parcel number is needed for exact location. 
 “Stating that the existing curve is considered a safety hazard.” Please provide evidence 
documenting severity the safety issue to this existing curve. There hasn’t been an 
vehicle accident on this curve in over 46 years. 
 
Safety hazard to the residences of the said land has not been taken into consideration. 
Moving their entrance/exit to residence has been moved closer to the curve that will 
have a higher design speed and less reaction time visual distance. The design as 
currently depicted doesn’t provide any additional shoulder width (over 8’ provided) to 
provide transition onto roadway allowing resident/guest to get some speed before 
entering traffic lanes. 

Comment noted.  The existing curve does not meet the County's current design speed standards.  
The project would improve the curve to a higher factor of safety to meet design speed 
requirements. 
 
The County has evaluated the new driveway location.  Because the existing fence is being removed 
and the curve is being straightened, the new driveway location would have better sight distance 
than existing conditions.  The paved shoulder at the new driveway will be significantly wider than 
the existing condition (8 feet vs. less than 1 foot in width), allowing for increased all weather use in 
ingress and egress of the new driveway.  The existing condition does provide a large unpaved gravel 
shoulder that is used for ingress and egress of the property off the main road.  County engineering 
will coordinate with the property owner on the appropriate flaring of the new driveway conform off 
the paved shoulder for ingress/egress. County engineering will also coordinate with the owner on 
the final location of the driveway. 

37 Expose sensitive receptors to 
substantial pollutant 
concentrations? 

Item d. is significant to the resident within 200’ of the project and staging area for 
construction equipment. They are both Senior Citizens ( late 70’s and 80 years of age). 
With respect to dust and emission from construction equipment. Air quality will be 
substantially impacted.  

The finding is correct as reported in Section D of the IS/MND.  As discussed in the IS/MND, the 
analysis used toxic air contaminant (TAC) thresholds developed by the California Office of 
Environmental Health Hazard Assessment and Bay Area Air Quality Management District (BAAQMD), 
and considered the receptors identified in this comment in completing this analysis.  These 
thresholds are developed to be protective of sensitive receptors, including the elderly. 

38 All engines will meet or·exceed 
lJSllPA/CARB Tier 3 off-road emission 
standards; or  

Tier 4 engined equipment-Readily available Emission level will be even lower than 
recommendation described. 

The commenter is correct; Tier 4 equipment would reduce emissions further than reported.  As 
stated in the IS/MND, the project will require at least Tier 3 emission standards.  Tier 4 off-road 
equipment is not uniformly available for all equipment, as it is still in the process of being phased in 
through the regulatory process.  Requiring at least Tier 3 equipment ensures emissions will be below 
thresholds. 

39 All exposed surfaces (e.g., parking areas, 
staging areas, soil piles, graded areas, 
and unpaved access roads) shall be 
watered two times per day. 

Requirement should be modified to include, and additionally water as frequently to 
suppress all visible dust.  

As noted in the IS/MND, the dust control measures will be consistent with the BAAQMD 
requirements.  Watering will be employed during high levels of dust. 

40 Where is the source of water coming from? 
Should there be more watering for dust control? 
 Safety of the drivers on the road, residences in area. 

The water would come from a water truck, which would use water from municipal sources.  
Watering will be employed during high levels of dust. 

41 Building pads shall be laid as soon as 
possible after grading unless seeding or 
soil binders are used. 

This is irrelevant. Consider removing. Comment noted.  The project does not involve use of building pads. 

42 A publically visible sign shall be posted 
with the telephone number and person 
to contact at the Lead Agency regarding 
dust complaints.  This person shall 
respond and take corrective action with 
48 hours.  The Air District’s phone 
number shall also be visible to ensure 
compliance with applicable regulations. 

48 hours is too long to respond to persons residing there and NOT ACCEPTABLE for 
dust issue at adjacent residences.  Response should be within 1 hour during active work 
hours and 4 hours for events occurring outside working hours 

The County will follow BAAQMD guidelines as noted in the IS/MND. 

43 Is this 48 hours based on working hours or continuous hours from time of complaint. 
Dust monitors need to be located at both residences to the northeast of the project. 
They are within the distance being affected.  

A response will be made within 48 continuous hours from the time of complaint.  The regulations do 
not dictate that nearby residences have dust monitors, and, because dust levels are below 
applicable thresholds, dust monitors are not warranted. 
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44 Since the proposed project would 

replace an existing substandard bridge 
with a new one with the same carrying 
capacity and meeting all current safety 
standards, it would not directly or 
indirectly increase traffic volumes to 
Marsh Creek Road and would have a 
less than significant effect on traffic flow 
locally and regionally. Thus, the 
proposed project's operational ambient 
CO impacts would be less than 
significant. 

There would be a direct operational impact to the traffic during commute times, as 
hours of construction have been set for 7am -7pm and weekends with approval. As 
well as to the locals that live in the area. 

Temporary construction-related impacts on traffic are discussed in the Transportation/Traffic 
section of the IS/MND.  Two lanes of traffic would be maintained at all times during construction.  
Any delays associated with construction would occur for short periods (approximately 10 minutes).  
These delays would occur outside of peak commute hours. 
 
The finding reported in Section B is correct, and is related to operational impacts following 
construction.  

45 Table 3: Construction Criteria Related 
Toxic Air Contaminant Impacts Prior to 
Mitigation 

There is significant health impact to residents at 12801, as previously stated for toxic 
air contaminant impact. 

Please see the response to comment 37.  As noted in Table 4, mitigation to be implemented as part 
of the project will reduce the impact to below applicable thresholds. 

46 The Mitigation and Monitoring 
Reporting Plan (MMRP; included as 
Appendix A) prepared for the proposed 
project identifies when mitigation 
measures will be implemented, the 
parties that will be responsible for 
ensuring implementation of these 
measures, and implementation of the 
measures will be verified. 

Who will be responsible for ensuring that County effectively implements these 
measures?  Need to identify. 
How often and how long will they be at job site?  
Where will real time air monitoring devices be placed in order for proper measures to 
be verified? 

The resident engineer or inspector will ensure that the air quality mitigation measures are met.  
Please refer to the Mitigation, Monitoring, and Reporting Program (MMRP).  The resident engineer 
will be on-site continuously.  No real-time air monitoring is required or warranted as impacts will be 
less than significant. 

47 With only one existing residential 
receptor within 200 feet of the bridge 
site, substantial on-going odor impacts 
of the 7-month construction period 
would be unlikely.  Therefore, odor 
impacts associated with the proposed 
project would be less than significant. 

There are no odors now.  Any odor would be an impact and would be significant.  What 
is the plan for odors that may happen from this project?  How will the resident within 
200’ be accomodated? 

Comment noted.  As noted in the IS/MND, objectionable odors are not expected.  Any objectionable 
odors should be reported to the resident engineer or inspector and will be addressed accordingly. 
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48 Summary Questions A through F Commenter disagrees with determinations a., b., c. and d., and contends that impacts 

are potentially significant.  Commenter notes that Project Proponent (CCCty Public 
Works) is part of the same political entity (Contra Costa County) which is charged with 
ensuring that project environmental process  complying with CEQA.  How is public to 
be assured that these conclusions are impartial?  The is no independent entity outside 
County Control to be accountable for the assertion/conclusions made in this document.  
The County would be responsible for additional costs associated with substantial work 
undertaken to revise and/or augment work already performed.   
This biological resources section is based on limited “eyeballs on” field survey work 
performed by biological consultant. (Natural Environmental Survey, prepares for 
Caltrans and dated March 2015. )  Wildlife (fauna) survey was performed on a single 
date (8/30/13).  
The report did not provide any description of the planned scope of the field work the 
consultant was committing to follow.  (multiple visits, dusk or dawn observations, etc.-
these would be expected for a consultant to define in a business proposal to the 
client.). 
Commenter requested field records of this activity to determine how much effort was 
contemplated/contracted for; this is material to supporting conclusions of less than 
significant impact vs. a potentially significant impact. Commenter noted that Section 
2.5 provided caveat that conclusions  were based on data collected on site “at the time 
of the site visit”. There is no certification or statement in this document holding the 
preparers professionally accountable for their work.  
Please respond with description of EIR process features and procedural controls that 
assure transparency and accountability of proponent for accuracy/justification of 
conclusions presented. 

The project falls within the HCP/NCCP Service Area and is a covered project (Bridge Replacement, 
Repair, Retrofit).  Under the HCP/NCCP framework, presence of HCP/NCCP-covered species is 
assumed where habitat for these species occurs. 
 
In compliance with the HCP/NCCP, several qualified biologists conducted species-specific planning 
surveys on 8/30/13, and botanists conducted surveys on 4/16/13, 6/7/13, 8/30/13, and 3/21/14.  
The protocol for all biological surveys is provided in the HCP/NCCP and summarized in the PSR.  The 
likelihood for HCP/NCCP covered species to occur in the project area was conservatively based on 
presence of suitable habitat.  Habitat conditions within the survey area have not changed since 
surveys were conducted; therefore, the results remain representative of existing conditions.   
 
The HCP/NCCP is a Federal Endangered Species Act Section 10 incidental take permit and a 
California Endangered Species Act Section 2081 incidental take permit as long as appropriate 
avoidance and minimization measures are followed and appropriate HCP/NCCP fees are paid.  CDFW 
and USFWS are signatory agencies to the HCP/NCCP.  As noted in the IS/MND, the County fully 
intends to implement appropriate avoidance and minimization measures and pay all required fees to 
obtain take coverage for HCP/NCCP-covered species that may be impacted as a result of project 
construction, as well as to comply with all regulatory permits obtained for the project. 
 
As presented in the IS/MND, potentially significant impacts would be sufficiently mitigated through 
implementation of the applicable avoidance and minimization measures, including preconstruction 
surveys identified in the biological studies and IS/MND, and through payment of more than $82,000 
in mitigation fees to the Habitat Conservancy.  Therefore, no changes to the impact findings are 
required. 

49 Special Status Wildlife Species Consideration and not noted or scene because they are either nocturnal or out of the 
study focus times, are the following: 
Hawks – red tail,  
     Coober socks 
      Shark Shin 
Bats – Pallid 
    Big Eared 
Owls –Screech 
    Great Horned 
Ducks -Mallard  (nesting pair)  
Quail – Nest in the blackberry bushes set for removal 
Deer – bring their fawns for water and grazing grasses 

Comment noted.   
 
Under the HCP/NCCP framework, planning surveys are intended to identify presence of habitat and 
are not required to be conducted at any particular time of day nor during any particular season (with 
the exception of botanical surveys which were conducted during appropriate blooming periods as 
noted in the response to comment 48).  Presence of HCP/NCCP-covered species is assumed where 
habitat for these species occurs.   
 
All wildlife mentioned have been accounted for in identifying the proposed avoidance and 
minimization measures set forth in the IS/MND to be implemented during construction.  Mitigation 
measures BIO-1 (disturbance to habitats and trees), BIO-3 (migratory bird protective measure), BIO-
6 (special status bats) and BIO-10b (wetland pond and stream protective measures) will be 
implemented prior to and during construction as appropriate to avoid disturbing wildlife in or 
adjacent to the project area. 

50 California red-legged frog There are red legged frogs in this water way. Residents at 12801 have observed the 
redlegged frog in the creek area for 46 years. 

Comment noted.  Presence of California red-legged frog (CRLF) in Marsh Creek is acknowledged by 
the project’s biological studies and IS/MND.  CRLF was observed by biologists during planning 
surveys for the project.  Because CRLF is a covered species under the HCP/NCCP and because the 
project is covered under this permit, mitigation for the potential impact to occupied CRLF habitat 
consists of payment of mitigation fees, in addition to the measures outlined in the IS/MND under 
mitigation measure BIO-4. 
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51 Western pond turtle is a HCP/NCCP 

covered species and a California Species 
of Special Concern.  

There is a family of pond turtles which nest and bare their hatchlings. They have been 
established for at least 46 years during 12801 owners residency.  

Comment noted.  Presence of suitable foraging, dispersal, and breeding habitat for western pond 
turtle is acknowledged by the IS/MND.  Implementation of mitigation measure BIO-1 prior to 
construction will isolate the work site so wildlife can use protected riparian habitat without entering 
the construction site.  Impacts from habitat disturbance will be mitigated through payment of 
mitigation fees to the Habitat Conservancy consistent with mitigation measure BIO-5.   

52 The nearest record is 1.39 miles from 
the project site. No pond turtles were 
observed during the survey.  

See comment above Data collected from the CDFW California Natural Diversity Database is one of many tools used to 
determine habitat suitability for each species, but may not capture all occurrences.  The IS/MND 
identified suitable riparian/aquatic habitat and adjacent upland habitat for western pond turtle 
within the project area.  Therefore, this species was considered in the impact evaluation presented 
in the IS/MND under mitigation measure BIO-5.  Please see the response to comment 51. 

53 Although not observed with in the BSA, 
foraging habitat for pallid bar and 
Townsend's big-eared bar is present 
within the BSA within the site's native 
grasslands and al the edges of the oak 
savanna. 

12801 residents have observed bats at dusk for many years on their property and over 
the creek 

Although bats were not observed during the surveys, biologists identified suitable bat habitat within 
the biological survey area.  As a result, the IS/MND (BIO-6) evaluates project construction on bats 
and provides appropriate avoidance, minimization, and mitigation to avoid disturbance to bats 
during construction.  Please see mitigation measure BIO-6 in the IS/MND for details. 

54 There are four records of San Joaquin kit 
fox occurrences within 5 miles of the 
BSA (CDFW 2013). 

Residents of 12801 have observed kit fox families training pups in the grassy area at far 
west end of BSA for many years, the last sighting being in the summer of 2015. This 
area is on property owned by 12801 residents. 

Potential presence of San Joaquin kit fox is acknowledged, although deemed unlikely, by the 
project’s biological studies and IS/MND.  The IS/MND provides an impact analysis for San Joaquin kit 
fox (impact analysis BIO-8) and describes a detailed avoidance and mitigation approach for this 
species consistent with the HCP/NCCP (mitigation measure BIO-8).  Focused preconstruction surveys 
will be conducted by qualified biologists 30 days prior to construction to determine whether suitable 
burrows are present.  If an occupied den is detected, both CDFW and USFWS will be notified.  Please 
see mitigation measure BIO-8 for specific details about minimization measures under every scenario. 

55 These conservation measures are 
incorporated into the species mitigation 
provided in this impact analysis, to 
offset potential project impacts. 

Please describe  how project impacts to wildlife on private property adjacent to the 
project(including the BSA) are addressed by the HCP/NCGP.  

The HCP/NCCP does not distinguish between public and privately owned property for species impact 
avoidance measures or mitigation.  Wildlife habitat outside of the work area will be protected by 
installation of exclusion fencing as appropriate.  Please see the response to comment 51.   

56 3. All no-take species will be avoided. Please explain how aquatic community is to be relocated to “avoid” take of 
turtles/CRLF 

No-take species are those species for which the HCP/NCCP does not provide incidental take 
coverage.  CRLF and western pond turtle are not defined as no-take species under the HCP/NCCP.  
Mitigation measure BIO-4 describes the process by which USFWS and CDFW will be responsible for 
translocating CRLF, if present, prior to construction.  For western pond turtle, please see the 
responses to comments 51 and 52 and mitigation measure BIO-5 in the IS/MND.  With 
implementation of applicable avoidance and minimization measures and payment of appropriate 
HCP/NCCP fees, the project will have coverage for incidental take of CRLF and western pond turtle 
via the Federal Endangered Species Act Section 10 incidental take permit and California Endangered 
Species Act Section 2081 incidental take permit (the HCP/NCCP permit).  A qualified biologist will be 
present during creek dewatering to capture and relocate wildlife in the work zone, as appropriate.   

57 5. Temporary stream diversions, if 
required, will use sand bags or other 
approved methods that minimize in 
stream impacts and effects on wildlife. 

Please describe how invasive procedures in limited access condition protect wildlife.  
Or describe techniques that will avoid that situation during stream diversion. 

The project has been designed to be consistent with HCP/NCCP Conservation Measure 1.14 Design 
Requirements for Covered Roads Outside the Urban Development Area (Chapter 6).  In compliance 
with that measure, several avoidance and minimization measures will be used for protection of 
biological resources within and adjacent to the biological survey area.  Please see mitigation 
measures BIO-1 and BIO-10b in the IS/MND for details. 
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58 8. On-site monitoring will be conducted 

throughout the construction period to 
ensure that disturbance limits, best 
management practices (BMPs) and HCP 
restrictions are being 
implemented properly. 

Please clarify what organization is to monitor; and how organized to avoid conflict of 
interest with proponent conducting work. 

Biological monitors must be approved by the regulatory agencies (CDFW and USFWS) prior to 
project activities.  The County contracts with several independent biological consulting firms, all of 
which employ qualified biologists meeting state and federal agency requirements for conducting 
surveys and identifying special status species.  Monitoring biologists are hired to protect resources 
and advise the project’s resident engineer on resource protection and regulatory compliance.  
Further, Public Works Environmental Services staff monitors project construction and advises the 
project’s resident engineer and department management on regulatory compliance.     

59 11. Cut-and-fill slopes will he 
revegetated with native, non-invasive 
nonnative, or nonreproductive (i.e., 
sterile hybrids) plants suitable for the 
altered soil conditions. 

How and whom will water this for growth potential? Seeds are distributed just prior to first rains via a hydroseeding technique that provides adequate 
initial hydration for seed germination.  Vegetation will be drought tolerant and no additional 
irrigation will be required. 

60 Trail fence posts will be placed at or 
outside of the driplines of avoided trees 
to the extent feasible based on the 
limits of the area to be graded. 

Fence posts need be 5’ outside the drip ring of the tree.  Comment noted. 

61 All trimming will be conducted under 
the supervision of a certified arborist. 

Will this arborist be on site at all times for supervision of this process? A certified arborist will be present during tree trimming activities. 

62 No preconstruction surveys are 
required. 

Commenter notes that survey is necessary during design phase to quantify extent of 
impact-concerns on impacts to adjacent perennial aquatic community already noted 
and measures such as planned dewatering may render local relocation impractical or 
ineffective. 

Appropriate habitat for CRLF is present and acknowledged by the project’s biological studies and the 
IS/MND.  Please refer to mitigation measure BIO-4 for applicable CRLF protective measures required 
by the HCP/NCCP.   

63 Impact BIO-5 - Disturbance to Western 
Pond Turtle and Their Habitat 

There is nesting Western Pond Turtles in the creek waters. Area observed is within 150’ 
of proposed project.  Dewatering would have massive impact on this population.  This 
situation needs to be specifically addressed in the EIR 

Wildlife exclusion fencing will be installed prior to construction activities to isolate the work area 
and preclude wildlife from entering the construction work area.  Creek flows will be bypassed 
around the work area to maintain downstream flows.  Construction will occur in the late spring 
through early fall months (dry season).  Please see the responses to comments 51 and 52 and 
mitigation measure BIO-5 in the IS/MND. 

64 Impacts to western pond turtle and 
their habitat would be mitigated 
through payment of applicable 
development fees and wetland 
mitigation fees for permanent and 
temporary impacts, totaling $83,217.82, 
as required under the HCP/NCCP 
(Sections 4.1.1.4 and 4.4.2). 

Note that no mention made of mitigation of habitat destruction on  adjacent property 
owner land.  

Please see the responses to comments 11, 12, 51, 52, 55, 63, and 66. 

65 Although the occurrence of San Joaquin 
kit fox within the BS1 is unlikely, the site 
nevertheless supports marginally 
suitable foraging and movement 
habitat. 

Statement is erroneous; interview with adjacent residents during field survey would 
have alerted biologist to this possibility. NO interaction with residents was attempted; 
when resident 12801 asked about purpose of related tree tagging work, 
biologist/arborist provided nonformative and evasive answers and made no effort to 
refer questions to County client that was manging the work. 

Comment noted.  Please see the response to comment 54. 
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66 Compensatory mitigation for temporary 

and permanent impacts to habitats will 
be achieved through payment by 
CCCPWD of development fees and 
wetland mitigation fees. The proposed 
project would provide a development 
fee of $13,909.19 for permanent 
impacts and a development fee of 
$2,119.99 for temporary fees. A 
wetland mitigation fee of $41,659.62 for 
permanent impacts to stream and 
riparian woodland habitats, and a 
wetland mitigation fee of $25,529.02 for 
temporary impacts to stream and 
riparian woodland habitats. Specific to 
riparian habitat, fees will offset 
permanent impacts to 40 linear feet of 
stream and permanent impacts to 
riparian woodland as a result of the loss 
of 0.091 acre of riparian canopy. 
Additionally, the fee will offset 
temporary construction impacts to 249 
linear feet of stream and 0.306 acre of 
riparian habitat. Therefore a total 
combined mitigation fee for the project 
will be $83,217.82. 

These fees are here because temporary and permanent impacts to habitat is 
unavoidable. No compensation to adjacent property owner’s habitat also affected by 
the project even mentioned.  Please justify legal basis for this or acknowledge 
obligation under the law. 

This project is covered by the HCP/NCCP, which was developed to protect natural resources while 
streamlining the environmental permitting process.  The project is located in HCP/NCCP Zone 2 
(Natural Lands) and is covered under rural infrastructure projects.   Activities covered under the 
HCP/NCCP are considered to have received Incidental Take authorization from the USFWS and 
CDFW if appropriate avoidance measures are implemented and appropriate mitigation fees are paid.  
These avoidance and mitigation measures are described in detail in the IS/MND.   
 
The issue of property owner compensation is addressed by our Real Estate Division during the 
acquisition phase of the project.  Property owner compensation is not a CEQA issue.     
 
Therefore, no changes to the IS/MND are required. 

67 Implementation of Mitigation Measures 
10A and 10B as described under 
checklist item b) above, would reduce 
impacts to wetlands to less than 
significant with mitigation incorporated. 

Is mitigation scope limited to BSA; is proponent committed to mitigate all impacts to 
downstream perennial waters on land owned by 12801 residents. 

The total stream length within the biological survey area is 495 linear feet.  As noted in the IS/MND, 
dewatering will occur in the work area extending approximately 150 feet upstream and 130 feet 
downstream of the existing bridge.  Water quality impacts downstream of construction would be 
minimized through implementation of mitigation measures BIO-10a and 10b. 
 
A hydrogeologic evaluation was conducted to assess the potential for impacts to the creek system.  
According to Balance Hydrologics, no lasting hydrological impacts are expected as a result of the 
temporary dewatering.  However, they note that compaction of the channel bed could result from 
use of heavy equipment in the channel.  They recommend the County work with hydrologists, 
geomorphologists, and/or engineers to minimize these impacts through measures such as: 

1. Minimizing use of heavy equipment within 20 feet of the reported spring 
2. Minimizing grading and redistribution of bed sediment 
3. Minimizing compaction by retaining existing bed material under weight-dissipating mats  

 
The County will follow these recommendations to ensure channel compaction is minimized.    

68 Therefore, impacts of the proposed 
project would be less than significant. 

NES study does not provide conclusive evidence supporting this assertion. Please 
provide specific supporting evidence or cite references in supporting documents to 
justify this statement.   Please specifically address resident amphibian and turtle 
communities in perennial waterway downstream of project 

All wildlife and habitat impacts will be appropriately mitigated via the HCP/NCCP.  See the responses 
to comments 50, 51, 52, and 56 for more information on CRLF and western pond turtles. 

69 Landslides? Consider Sliding triggered by excavations for retaining walls The geotechnical report prepared for the project evaluated the potential landslide risk.  The IS/MND 
findings are consistent with the results of this report.   
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70 Result in substantial soil erosion or the 

loss of topsoil? 
Need to consider sliding hillside or soil erosion if retaining walls are not constructed 
between construction work seasons.  

Please see the response to comment 69. 

71 The project area is not located within a 
potential landslide area (Contra Costa 
County 2005).  Therefore, the proposed 
project would have no impact. 

Please explain this: All of Marsh Creek is a slide area. Grader equipment keeps the road 
clear during the winter/rainy season for traffic to move through safely. 

The project area has not been designated by the County as high landslide potential.  As 
substantiated by the geotechnical report prepared for the project, the IS/MND findings are 
appropriate. 

72 Conclusion needs more site specific substantiation then consulting a small scale 
generalized map. Please provide evidence proving this point. 

Please see the response to comment 71. 

73 Therefore, proposed project impacts 
associated with soil erosion would be 
less than significant. 

Commenter disagrees with this conclusion.  Commenter has pointed out possible 
conditons in downstream creek channel/channel slope adjacent to project limits that 
could be subject to SIGNIFICANT erosion or bank collapse from channel flow through 
the new bridge opening.  Lower flow profile at bridge will translate to higher fow 
velocities in downstream reach of channel.  Planned destruction of trees at edge 
project will weaken channel banks and reduce erosion resistance.  This is a 
SIGNIFICANT impact which needs to be considered in the project design 

An area of armoring within Marsh Creek has been described in the IS/MND and accounted for in 
stream impact calculations that determine HCP/NCCP stream impact fees; therefore, no changes to 
the IS/MND are required.  Final payment of fees will be based on the final design of the bank 
armoring and any other erosion control devices.  
 
Please see the responses to comments 80 and 81 for further detail.   

74 Expose people or structures to a 
significant risk of loss, injury, or death 
involving wildland fires, including where 
wildlands are adjacent to urbanized 
areas or where residences are 
intermixed with wildlands? 

Existing Fire Hydrant in front of 12801 MCR must be relocated to suitable location in 
front of residence.  

Comment noted.  The existing fire hydrant has been accounted for by project design.   

75 Substantially deplete groundwater 
supplies or interfere substantially with 
groundwater recharge, resulting in a net 
deficit in aquifer volume or a lowering 
of the local groundwater table level 
(e.g., the production rate of pre-existing 
nearby wells would drop to a level that 
would not support existing land uses or 
planned uses for which permits have 
been granted)? 

Commenter contends the presence of existing well, natural springs in creek at project 
site not addressed at all needs to be evaluated in detail prior to drawing any 
conclusion. This a significant impact. 

A hydrogeologic analysis of Marsh Creek in the area of the bridge was performed to investigate the 
source of the water feeding a pool within the creek downstream of the work area and right of way.  
General mineral, boron, and specific conductance analysis did not reveal a spring; however, given 
elevated base flow volume, results are not sufficiently discriminating to rule out minor spring flow at 
the bridge location.  Subsequent field verification will be conducted during lower (spring or summer) 
flows to determine whether additional consideration is necessary to accommodate groundwater 
flow.   
 
Balance Hydrologics concluded that if alluvial flows are the source of the reported spring, no further 
mitigation measures are warranted as construction activities would not deprive the system of 
inflow.  However, Balance Hydrologics further concluded that if Panoche bedrock waters are the 
source of the spring, then construction activities should avoid sealing off the source by placing 
drainage pathways through and/or below the abutment footings to maintain spring flow to the 
creek.  These accommodations will be field fit if conditions warrant.  In other words, during 
excavation for the abutments, if spring flows are encountered at an elevation that could be blocked 
by abutment construction, drainage pathways through and/or under the abutment will be 
constructed to ensure flows are allowed to continue to source the creek and pool.  With these 
accommodations, impacts will remain less than significant, even if flows are sourced from Panoche 
bedrock. 
 
The existence of a possible spring and presence of a pool downstream of the project area does not 
change the impact determinations in the IS/MND.   
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76 Substantially alter the existing drainage 

pattern of the site or area, including 
through the alteration of the course of a 
stream or river, in a manner that would 
result in substantial erosion or siltation 
onsite or offsite? 

Significant damage to immediate down stream channel and channel bank adjacent to 
the project wil occur without significant positive mitigation is not in the plan.   

Please see the responses to comments 73, 75, 80, and 81. 

77 Design needs to consider level of protection actually provided under present site 
condition and extent of potential construction disturbance (such as damage/killing of 
trees rooted in channel walls immediately adjacent planned structure. Question c  
answer be reconsidered in light of potential significant increase to final channel 
protection scope. This change may be more extensive than considered in the current 
document, or minimized if bridge location is moved upstream as mitigation to address 
other significant project impacts. 
Please note that property owner of 12801 MCR exclusively bears the risk of 
downstream damage 

Please see the responses to comments 73, 75, 80, and 81. 

78 The existing bridge structure constricts 
the Marsh Creek channel, resulting in 
flood waters backing up and inundating 
the underside of the bridge (WRECO 
2015). 

Provide documented evidence to support this statement. Residents of 12801 MCR have 
NEVER observed the creek to rise to the level indicated in 46 years.  This is critical to 
assess the suitability of the project as proposed in 65% design. 

Results of a HEC-RAS flow analysis in Marsh Creek show that the water surface during a 100-year 
storm event will inundate the bottom of the existing bridge and backup flows upstream of the 
bridge.  The design flows used in the analysis were developed using CCCFC&WCD hydrologic 
methods and incorporate future planned uses for the watershed.  Design flows can, therefore, be 
conservative if the watershed is not currently developed to its highest planned use. 
 
Please see the response to comment 80. 

79 The proposed project would not affect 
groundwater supply; therefore, there 
would be no impact. 

There is ground water flow in the area of construction coming from underground 
springs and a well that filters under ground to the creek.  
The perennial inflow is due to an abandoned 30’ deep well hand excavated and wood 
cribbed to an opening approx.. 6’X6’.  The well is reported by the property owner to be 
located approximately 10’ to 20’ north of the existing R/W (offset ~ 50’ or so left 
perpendicular to edge exist’g pavement at approx. plan MC station 337+70.  
Well was reported to have been loosely backfilled with gravel and dirt by property 
owner to remove a safety hazard about 15 years ago. Well was reportedly hand dug by 
Chinese laborers well over 100 years ago. This well is a likely source of springs observed 
by 12801 residents in the creek bank feeding perennial water in creek immediately 
downstream of the existing bridge.  It has sustained a substantial population of wildlife 
both resident (frogs and turtles, seasonal nesting ducks, small fish(~3” in length) and 
transient wildlife seeking water in dry months (deer and birds, coyotes, kit fox, bats, 
the common ones-racoons. 

Please see the responses to comments 67 and 75. 
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80 The proposed project would modify the 

existing Marsh Creek stream channel 
within the project area, including 
removal of the existing bridge 
abutments and construction of new 
abutments that are further apart to 
allow for a less constricted stream 
channel. The abutments would be 
designed following Caltrans standards 
to minimize the potential for erosion 
and minimize the potentials for 
siltation. The design would widen the 
currently incised channel around the 
existing bridge to allow for lower 
velocity flows during storm events. 
Therefore, the proposed project would 
have a less than significant impact. 

More study in detail needs to be done here.  When the stream channel within the 
project area is modified and new abutments are further apart to allow less constricted 
stream channel then the flow down stream becomes impeaded and erodes the present 
soil because of narrow pass through for the water to travel.  

The final project design will maintain or reduce stream velocities and stream bank erosion potential 
downstream of the project limits.  Final determination of the bank armoring and channel details will 
be completed as part of final design.  Considerations include rock slope protection, rock vein, 
contoured rock slope protection, rootwad installation, other measures or a combination of 
measures to achieve the hydraulic performance requirements for velocity and scour potential as 
well as meet permitting agency requirements.   
 

81 The discussion needs to be expanded to include effects on existing channel conditions  
immediately adjacent  to the county right of way property.  The existing right side 
channel wall is stabilized within the right of way and immediately downstream by 
several old trees whose root systems are the primary armoring of the sidewalls.  There 
are patches of very old masonry slope protection in places along this section.  
Furthermore, the channel slightly bends to the left in this area. The removal of the 
trees is required by the planned construction; and there is no evidence in the current 
design that planned improvements will protect the channel wall immediately 
downstream adjacent to the slope protection within the right of way.  This is a 
significant local impact that puts the adjacent property owner (Residence 1) at 
significantly increased risk from channel wall erosion and bank recession/collapse 
during high runoff events. 

Please refer to the response to comment 80 for more information on the types of treatments to be 
used.  The existing bank erosive potential beyond the project limits will not be worsened as a result 
of the project; however, existing rates of bank erosion and existing bank erosive potential as a result 
of future high runoff events are likely to persist post-construction, as reduction in the bank erosive 
potential beyond the project limits is outside the scope of the project.   

82 Conflict with any applicable land use 
plan, policy or the regulation of an 
agency with jurisdiction over the Project 
(including, but not limited to the general 
plan, specific plan, local coastal 
program, or zoning ordinance) adopted 
for the purpose or avoiding or 
mitigating an environmental effect? 

Commenter notes concern that absent of long term plan for future use of the MCR 
corridor through Mt. Diablo foothill zone makes any answer to question non-
informative relative to an accepted policy of the County. 

The project is consistent with the County’s General Plan.  The County has studied the entire Marsh 
Creek Road corridor and uses that study to identify and prioritize locations for safety improvements 
as funding becomes available.  The long-term plan for Marsh Creek Road was clarified in an 
amendment to the Precise Alignment Plan approved by County Board of Supervisors on June 10, 
1997.  This amendment concluded that the ultimate plan for the roadway would involve a two-lane 
configuration and setting aside additional right of way to accommodate future trails, slope 
easements, and safety improvements.  This plan for a two-lane road within a larger (four-lane sized) 
right of way is in alignment with the County General Plan for the entire Marsh Creek Road corridor.  
Accordingly, this bridge project is consistent with the County’s plans for the corridor. 

83 Policy 5-A: To provide a safe, efficient, 
and balanced transportation system 

This policy is general and not specific; document needs to discuss how the project 
complies with the policy; discussion needs to address unique location and existing state 
of MCR and resources needed to make it “safe”. 

The County has selected the bridge/roadway alignment that meets the relevant requirements.  
Please see the response to comment 82.   

84 Policy #5-17: The design and scheduling 
of improvements to arterials and 
collectors shall give priority to safety 
over other factors including capacity 

This statement needs to be elaborated on to discuss the amount of “improvement” 
provided by this project in relation to the entire 12 miles + Marsh Creek Road corridor.  
Interesting, again how does project fit into overall MCR safety improvement strategy?  
No discussion to help acces whether project is actually in line with realistic plan 
(affordable, doable with some timeframe consistent with General Plan timeframe) to 
improve overall safety of MCR. 

Please see the responses to comments 82 and 83. 

85 Therefore, the proposed project would 
have no Impact. 

Conclusion requires substantiation as detailed above. Please see the responses to comments 82, 83, and 84. 
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86 The project area is located within the 

East Contra Costa County HCP/NCCP 
inventory area and is a covered activity. 
Compliance with the HCP/NCCP is 
covered under the Biological Resources 
section.  Because the project complies 
with the HCP/NCCP, the proposed 
project would have no impact. 

Need to provide evidence to substantiate this conclusion.  Detail on specific elements 
of the referenced plan 

The IS/MND provides an in-depth discussion of the project's compliance with the HCP/NCCP in the 
Biological Resources section.  All mitigation measures, including development and wetland 
mitigation fees, were developed in accordance with the HCP/NCCP. 

87 Table 6: Nearby Receptors Sensitive to 
Noise 

Please explain how the noise is shielded by landscape trees and native trees when the 
native trees between the project and the residence are removed? 

Table 6 is located in the Environmental Setting subsection.  The purpose of this table is to summarize 
existing conditions at the sensitive receptors.  As such, native and landscape trees are listed as 
existing forms of shielding at the three sensitive receptors. 

88 It is anticipated that the proposed 
project would use standard construction 
equipment, which includes but is not 
limited to: large rotary drilling machine, 
crane, excavator, tractor, backhoe, 
grader, dump truck, water trailer, 
compactor, skid steer, pick-up trucks, 
paver, hopper, and generator, no pile 
driving will occur. 

NES report reads as follows “The reinforced concrete bridge abutments will be 
supported by deep piles that will either be driven or drilled to a depth of 60 feet.” 
Please clarify.  

As noted on page 64 of the IS/MND, the project will not use any pile driving equipment, which has 
been further refined by project design from what was originally analyzed in the Noise Technical 
Memorandum and Natural Environment Study. 

89 The project would remove 2 non-native 
woodland trees to the south, but the 
majority of native and landscape trees 
would remain and continue to shield the 
commercial facility from noise. 

Please revisit your drawings with tree removal. The count of trees here is only in the 
riparian area. What about the staging areas that affect over 20 healthy trees just to 
store equipment and job supplies. With the additional trees to be removed the almost 
entire habitat area will be destroyed (with exception of 2 mature sycamore trees). 
The trees in this area also serve as a sound barrier to the noise created by the events 
West of the project at Marsh Creek Springs.  This privacy and buffer will be truncated 
(destroyed). Tree buffer needs to be restored and mitigated to equivalent level as to 
what is presently there. 

Please see the responses to comments 4 and 25 regarding tree removal. 
 
The General Plan classifies the existing traffic noise level of Marsh Creek Road between Clayton and 
Deer Valley Road as 65 dBA (please refer to General Plan noise contours for Marsh Creek Road).  The 
operational noise impact analysis presented in the IS/MND assumed no shielding is in place for 
either current (without-project) or future (with-project) conditions between noise coming from 
traffic on the bridge and general noise in the study area at the sensitive receptors. 

90 This is not a commercial facility it is residential and event area which often times has 
large amounts of overflow parked vehicals along the road on both sides of Marsh Creek 
Road from the address of 12510 to 12801 and on to 12807.  

Comment noted.  As of February 26, 2016, Old Marsh Creek Springs states on its website that the 
"facility has held many weddings, quinceañera, anniversaries, and company picnics."  Business hours 
are listed as 9:00 am to 7:00 pm.  This property is privately owned and operated, doing business as 
Old Marsh Creek Springs Park.  The business operates primarily as a wedding chapel, renting the 
property to generate profit.   

91 Daily schedule described will be a substantial disruption to residents.  Working hours 
need to be no later than 5 PM on weekdays and weekend work only in extreme 
circumstances to maintain contract schedule. 

Comment noted.  The work hours noted are consistent with the noise element of the County’s 
General Plan.   

92 Construction activities are anticipated 
to be conducted in phases over the 
course of approximately two years, with 

More defined times of construction including onsite servicing of equipment.  More 
defined course of construction duration “approximately two years” all other reports 
state two seasons including this one. 

Construction is likely to span two seasons between the summer of 2017 and the fall of 2018, 
pending Caltrans and federal approvals.  Please see the response to comment 91 for proposed 
construction days and times. 
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93 construction work occurring between 

7:00 a.m. and 7:00 p.m. on weekdays 
and between 9:00 a.m. and 5:00 p.m. on 
weekends. 

Statement that equipment noise controls and “intermittent nature of construction” will 
reduce impacts to Resident 1 to less than significant level needs substantialtion.  The 
commenter contends that the contractor building the project will be contractually tied 
to a period of performance and subject to liquidated damages for late completion.  
That the work will be “intermittent” to the point the writers suggest is ridiculous to 
anyone familiar with properly designed public works construction. 
The residents at Residence 1 are retired people living at that location live there  all the 
time.  They will be exposed to construction operations essentially the entire duration of 
the project. Almost all of the work will be right next to Residence 1 and involve 
demolition and other significant noise generation sources such as air compressors, air 
powered tools, material handling and equipment operating under substantial loads.  All 
equipment is equipped with highly audible backup alarms which will be extensively 
activated due to constricted work areas around the bridge site. 

The term “intermittent” was used to describe the typical nature of construction, which often 
includes various types of equipment operating at various levels (or not at all) at one or more times 
throughout a given period.   
 
Noise specialists at Anchor QEA ran a desktop model to assess the noise impacts associated with 
construction.  According to the results of that model, ambient noise levels will increase with 
construction; however, implementation of equipment noise controls and other administrative 
measures including work hour restrictions will reduce the levels to less than significant.   
 
The purpose of the project is to improve the long-term safety of the bridge for the local community, 
including those who reside at Residence 1.  Any equipment alarms that may sound during 
construction are necessary to ensure the safety of construction personnel, as well as anyone else in 
the immediate area; this is necessary for public safety. 

94 Public Services Intro Consider indirect increase in demand for police service for accident response. The IS/MND appropriately considered the potential impacts on police service.  The project would 
not increase demand for police services or impede existing service.  A temporary road would be 
maintained during construction, so access through the project area is not expected to be disrupted 
for more than short and intermittent periods. 

95 Transportation/Traffic Intro No comments specific to this section (Neg. Dec) EIR  Comment noted. 

96 The existing bridge over Marsh Creek 
has been deemed structurally deficient 
and functionally obsolete in recent 
Caltrans bridge inspection reports. 

This is not the same status rating as the Caltrans structure maintenance investigations 
report of July 2015?  Please explain the discrepancy. 

Please see the response to comment 7. 

97 The proposed project has been 
designed so that existing traffic can be 
accommodated during construction, 
while minimizing impacts to the 
surrounding right-of-way, including 
existing buildings. 

Safety to the residences in the direct area hasn’t been considered.  The analysis provided in the IS/MND does not differentiate between user groups, and considers the 
safety of all users. 

98 The proposed project would maintain 
traffic flow and safety during 
construction. Construction of the new 
bridge would be staged to 
accommodate two lanes of traffic 
throughout construction. 

Does this discussion make sense?  Is culvert replacement part of this review? Please see the response to comment 91.  As noted in the IS/MND, construction will include a traffic 
management plan that will accommodate existing users.     

99 A temporary partial road closure may be 
required over a long weekend to 
complete the replacement of the culvert 
west of the project. 

Please share the drawings and placement of this culvert.  Haven’t seen anything on this 
activity / construction.  

This text no longer applies.  As the design of the project has been finalized, the need for a partial 
road closure will no longer be required. 

100 The proposed project would widen 
shoulders through the project area, 
improving pedestrian and bicycle safety. 

Commenter contends that Increase to pedestrian/bicycle safety for 1000 feet on 12+ 
miles is insignificant.   

Comment noted. 
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101 The proposed Project would improve 

safety by replacing a bridge that is 
structurally obsolete, widen existing 
shoulders, and straighten a sharp curve. 

Please explain the Caltrans structure maintenance and investigations report. There is 
not such rating as Structurally obsolete.   

Please see the response to comment 7. 

102 Does the project have the potential to 
degrade the quality of the environment, 
substantially reduce the habitat of a fish 
or wildlife species, cause a fish or 
wildlife population to drop below self-
sustaining levels, threaten to eliminate a 
plant or animal community, 
substantially reduce the number or 
restrict the range of a rare or 
endangered plant or animal, or 
eliminate important examples of the 
major periods of California history or 
prehistory? 

Commenter’s position is General conclusion is rebuttable given evidence provided; and 
contends that there is potential significant environmental impacts to the project area. 
Comments have been provided elsewhere , in particular regarding the biological 
elements and impacts in immediate project area. 

Please see the responses to comments provided in this matrix.  After review of the comments 
provided by this and other commenters, the County has found that the IS/MND findings do not 
change as a result of public comment. 

103 Does the project have impacts that are 
individually limited but cumulatively 
considerable? ("Cumulatively 
considerable'" means that the 
Incremental effects of a project are 
considerable when viewed in 
connection with the effects of past 
projects, the effects of other current 
projects, and the effects of probable 
future projects.) 

Commenter’s position is this general conclusion is rebuttable; and contends that there 
is potential significant environmental impacts to the project area as comments 
provided in this document suggest 

Please see the response to comment 102. 

104 Does the project have environmental 
effects that will cause substantial 
adverse effects on human beings, either 
directly or indirectly? 

A substantial amount of stress has been experienced by the (Dortzbachs’- 46-years 
residents at 12801 Marsh Creek Rd.) when NO REASONABLE SAFETY into and out of 
their property is considered, and the planned work poses a real threat to the creek 
channel bank adjacent to their driveway. They are also faced with the destruction of 
creek habitat and wildlife “incidental take” in the portion of the creek on their 
property. They consider the creek and its life a major source of enjoyment and 
continuity in their lives; this is also a MAJOR stress on them 
 
These residents (Dortzbach’s) are Senior Citizens 78 and 80 and this project is a MAJOR 
disruption in their lives, ever since the County sent them a letter in October 2015 
regarding the proposed work. They were not informed of the proposed project by the 
County Public Works department until the project was at an advanced state of design. 
 
They have been cooperative with the “Biologist” for plant/animal study, refused to tell 
why they there or EVEN REFER THEM TO A COUNTY REPRESENTATIVE FOR ANSWERS 
when Dortzbachs asked the Biologist what their reason for tagging the trees was for.    

Comment noted.  Please see the response to comment 102.  Issues raised in this comment are 
addressed throughout this response matrix.    
 
As noted in the response to comment 36, County engineering will coordinate with the property 
owner regarding the final location of the driveway. 
 
As noted in responses to comments 4 and 25, the project design relative to tree removal has been 
refined, resulting in the retention of 11 additional trees.   
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105 Within the broader context used to 

assess cumulative impacts, the 
proposed project would not directly or 
indirectly increase traffic volumes to 
Marsh Creek Road and would improve 
safety within the project area by 
replacing an old bridge with a new 
bridge that meets all current safety 
standards. 

The safety doesn’t extend to the two affected residents right next to the project. 
Commenter contends that geometric configuration of 1000+ feet of superelevated 
roadway will encourage drivers to speed even more than current situation encourages. 

Please see the responses to comments 6, 22, 36, and 83. 

106   All environmental monitoring/enforcement should be responsibility of individuals 
OUTSIDE the direct Public Works Project/Construction Management chain of 
command. 
Please clarify planned arrangement and describe how it will allow function to be 
performed independent of other project management functions 

Please see the responses to comments 46 and 58. 
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EXECUTIVE SUMMARY 

This study assesses potential impacts of reconstructing Bridge No. 28C-0141 along Marsh 
Creek in Contra Costa County on yields from a reported spring and on the perenniality 
of the pools downstream of the spring. Our approach was intended to identify the 
source(s) of spring water, and to identify the source of the spring as either shallow 
alluvial water or deeper (bedrock) groundwater, such that flows to the pool and the 
channel downstream are not adversely affected. We found that: 

• Construction of the bridge is unlikely to significantly affect water entering from 
the shallow, alluvial aquifer, but it could potentially affect springs originating and 
conveyed through fractures in the bedrock if these fractures were inadvertently 
sealed during foundation installation. 

• Perennial flow in the bridge reach is likely due to thinning alluvium, with the 
canyon walls forcing water in the alluvium to the surface. 

• No visual evidence of springflow was observed, but elevated baseflow 
conditions prevented observation of the streambed. 

• We established that ‘general mineral’ and ‘boron’ analyses can be used to 
distinguish inflow from the bedrock forming the sides of the valley from the waters 
in Marsh Creek and the shallow alluvium to which it is connected. Because the 
post-storm flows of late-March 2016 were so much greater than bedrock-sourced 
springflow, we were not able to detect evidence of the springs in samples taken 
upstream and downstream of the existing and future bridges. 

• Specific conductance analysis did not reveal a spring signature, but, given the 
elevated post-storm streamflow, results are not sufficiently precise to rule out a 
contribution of spring flow from bedrock sources which could prove to be 
significant factor in sustaining the pool in summer. 

• We recommend a follow-up sampling visit during late-spring or summer baseflow 
to identify the location of possible springs and quantify the composition of spring 
water. 
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1. INTRODUCTION 

1.1 Background 

The Contra Costa County Public Works Department, in cooperation with the California 
Department of Transportation District 4, proposes replacing the existing Marsh Creek 
Road Bridge (Bridge No. 28C-0141). The purpose of the proposed project is to replace 
the existing single-span bridge with a new, wider single-span bridge to accommodate 
safe two-way traffic across Marsh Creek on Marsh Creek Road. The new bridge will 
meet current design standards of Contra Costa County Public Works, Caltrans, and the 
American Association of State Highway and Transportation Officials and include wider 
shoulders and wider lanes. 

In response to public comments on the CEQA Mitigated Negative Declaration, the 
Contra Costa County Public Works Department requested that Balance Hydrologics 
investigate potential impacts to the pool downstream of the existing bridge. In 
particular, Balance was asked to investigate the possibility that the pool, reported by 
residents to be perennial and fed by springs, may be impacted by bridge construction 
including the temporary dewatering of the channel that will occur during bridge 
construction. 

1.2 General Technical Approach and Work Conducted 

The purpose of this study is to assess potential impacts of bridge construction on the 
reported springflow and on the perenniality of the pool(s) downstream of the spring. 
Our approach was to identify the source(s) of water being supplied to the pools 
through the spring, and to identify the source of the spring as either shallow alluvial 
(hyporheic) water or deeper (bedrock) ground water. Controls on the flow in this reach 
were also assessed through geologic observations. 

The working hypothesis is that there are 2 major potential sources of water at this 
location. The first is hyporheic water flowing within the valley-floor deposits (alluvium) 
adjoining and beneath the stream, and to which it is interconnected. During summer, 
most of the flow through the hyporheic zone is a mixture of water from Marsh Creek, 
and shallow groundwater contributions from the valley-bottom flats along Marsh Creek. 
Another potential source is the water entering from the rocky sideslopes of the canyon 
through the faults and fractures characteristic of the Panoche formation, the dominant 
local bedrock type, on either side of the valley. Either source (hyporheic or bedrock) 
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can emerge to the surface under pressure as a flowing spring. The pressure depends on 
local or regional flow paths through the alluvium or bedrock. 

We selected this approach because construction of the bridge is unlikely to significantly 
affect water entering from the shallow, alluvial aquifer, but it potentially could affect 
the Panoche bedrock waters if these are conveyed into the channel through fractures 
or faults and the fractures were sealed off due to foundation installation. 

One way of assessing how much flow enters from the Panoche formation bedrock is a 
contrast in the composition of the groundwater within the Panoche and alluvial 
aquifers. Much of our analysis is based on identifying how these sources may differ. 
Based on past experience in this part of Contra Costa County, we selected three 
possible constituents which might be useful: 

a) Overall salinity, measured as specific conductance, a widely used method of 
making such determinations in the field, 

b) Boron concentrations, which tend to be elevated in some Contra Costa streams, 
and 

c) Ionic fingerprinting, which looks at the ratios of the eight or nine most common 
ions, a method in wide use since the 1940s for distinguishing water sources. 

The work was complicated by the season of inquiry. Responding to mid-March storms, 
Marsh Creek was flowing at above-normal winter flows during the window in which this 
work was completed. Hence, we used all three potential water-quality tracers to seek 
an understanding of the local conditions. 

Finally, we considered local hydrogeologic conditions. Because the spring is reported to 
audibly gurgle during summer, it is implied that the water is under slight to moderate 
pressure. This is consistent with the location of the spring, reported to emerge in the 
midst of a hydraulic riffle (a topographic high point along the longitudinal profile of a 
stream). If the Panoche waters were simply seeping into the alluvium, they would be 
doing so within the pool (a topographic low along the stream profile) downstream of 
the bridge. The fact that the water reportedly enters the stream in a riffle, near 
midstream, and that it gurgles, suggests that the water is under several inches of 
pressure. If local Panoche waters are the source of the spring, they would logically get 
there in a defined fracture or joint. 
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Balance’s scope of work on this project included a preliminary site assessment on 
March 17, 2016. During this visit, Balance staff made observations of channel conditions 
at the proposed bridge realignment location, local geology and vegetation, and 
asked local residents about hydrologic conditions in Marsh Creek and surrounding 
areas. Following this visit, Balance staff reviewed geologic and topographic maps and 
historical aerial photos, and older water-quality reports on Marsh Creek. On March 28, 
2016, Balance staff collected water samples from Marsh Creek, a nearby groundwater 
seep, and a seasonal pond in order to quantify and compare geochemical signatures 
of Marsh Creek stream water and groundwater. This report outlines the findings of our 
site assessment, geologic interpretation, and water chemistry analysis. 

Balance was also asked to assess if the temporary dewatering of the channel during 
bridge construction could reduce the rate or volume of shallow groundwater water 
flowing to the springs, or perenniality of flow and of the downstream pool. We can think 
of no reasonable mechanism through which the temporary dewatering of the channel 
will cause lasting hydrologic impacts, so that question is not included in the following 
sections. 

1.3 Acknowledgements 

We appreciate the assistance of Hillary Heard, Leigh Chavez, and Neil Leary from 
Contra Costa County Department of Public Works, and Sean Lohmann, Jennifer Roth, 
and George Molnar from LSA, with the development of the scope of this investigation 
and for providing us with background information and descriptions of the site. We are 
also grateful to the residents along Marsh Creek for taking the time to share their 
knowledge of the site, Its history, and their observations of hydrological conditions. 
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2. HYDROGEOLOGIC SETTING 

2.1 Hydrography, Climate, Antecedent Conditions 

The contributing drainage area of Marsh Creek to the project site consists of 23.1 square 
miles of steep, grassland, oak woodland, and chaparral draining the northeast portion 
of Mount Diablo and surrounding hills (Natural Heritage Institute, 2007). (see Figure 1). 
Mean annual rainfall in this portion of Contra Costa County is approximately 19 inches 
per year, as shown on precipitation and average annual rainfall distribution maps 
developed by the Contra Costa County Public Works Department and Flood Control 
and Water Conservation District. Our investigation occurred during March 2016. Rainfall 
during Water year 2016 (October 1, 2015 to September 30, 2016) has been 
approximately about average (year to date) following several dry years. A substantial 
rain event on March 13 generated the second largest flows of the year. Following that 
event, two weeks of warm and dry weather brought Marsh Creek flows down 
considerably, although flows maintained an elevated winter baseflow condition during 
our March 28 visit (Figure 2). 

2.2 Geology 

2.2.1 Lithology and Geochemical Properties 

Geologic maps of the region (Figure 1) show that the project site is underlain by north-
dipping sedimentary strata of the Cretaceous-age Panoche formation (Dibblee 2006). 
The Panoche is a sequence of cemented sandstones and mudstones or shales. It is 
similar in texture and in geochemical composition to the Markley sandstone member of 
the Kreyenhagen formation, which outcrops a few miles to the north in the vicinity of 
Kirker Pass (c.f., Hecht and others 2011, Figure 3). In the Kirker Pass area, much of the 
groundwater movement occurs through north-south trending faults and master 
fractures. The geologic map shows that these faults and fractures extend southward to 
the Marsh Creek canyon; further, Marsh Creek Springs, a resort and spa dating to the 
early 20th century, is built around springs which seemingly emanate from one of these 
faults or master fractures. The springs in the Marsh Creek canyon, though, have proven 
to be much less salty than the springs and seeps near Kirker Pass, so it has been more 
difficult to ‘trace’ springflow emanating from the deep bedrock fractures. 

Rhyolitic volcanic rock intruded into the Panoche along the creek in the vicinity of the 
site (Figure 1). The channel itself flows within an alluvial valley that thins in the 
downstream direction. Cross sections A-A’ and B-B’, shown in planview in Figure 1, are 
discussed in more detail in section 2.2.3 and cross sections are shown in Figure 4.  
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The alluvium, or valley-fill deposits shown in Figure 4, extend to a depth of about 2-10 
feet below the existing streambed, based on borings shown in the bridge plans 
(Appendix B). Beneath the alluvium is hard sandstone and shale bedrock. The lowest 5 
feet of the alluvium are described as “coarse to fine gravels and coarse to fine sands”, 
likely a highly-permeable zone through which much hyporheic flow can pass. Other 
permeable zones occur throughout the alluvium. A dug well about 25 feet deep and 
about 40 feet northwest of the existing bridge had been used for water supply for many 
years before being abandoned and filled some years ago. The neighbors stated that 
the well had a high yield, also supporting the data from the borings showing easy 
movement of groundwater through the alluvial deposits beneath the stream. 

2.2.2 Faults and Springs 

In our 2011 study (Hecht and others, 2011), samples analyzed for general mineral 
composition near Kirker Pass showed that the bedrock in this region has connate waters 
(the original waters in which these sandstones were deposited) flowing from springs 
emanating from north-south trending faults (Figure 3). This means that groundwater at 
this location near Kirker Pass has high specific conductance, an index of salinity) 
compared to creek water, and higher concentrations of total dissolved solids and 
minerals. Hecht and other’s 2011 report concluded that the groundwater-fed creeks in 
the region had a specific conductance of 2900 to 3700 µS/cm, and TDS concentrations 
of 1900 to 2300 mg/L. Boron was also present in quantities of approximately 1 mg/L. The 
Marsh Creek Road bridge site is located along a similar north-south trending fault 
through similar bedrock geology to those features studied in the Kirker pass region, 
(Figure 1), so we deemed it likely that springs emanating from this fault might share 
comparable geochemical signatures. If present, these signatures would be 
distinguishable from the creek water even if discharge from the springs is low relative to 
discharge from the creek because the signatures are so distinct. 

2.2.3 Geological Controls on Flow 

Perennial and ephemeral reaches are interspersed along the middle section of Marsh 
Creek (Natural Heritage Institute and others, 2007). In Mediterranean climates with 
seasonal precipitation, springs, seeps, and groundwater flow from the hillsides are often 
the sources of dry season pools and streamflow. Perennial pools and perennial reaches 
are typically controlled by variations in the thickness of alluvium and the permeability of 
bed sediment and underlying bedrock (Costigan and others, 2016; Payn and others, 
2009; Stanford and Ward, 1993). 
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The Marsh Creek channel flows through valley-floor deposits (“alluvium”) upstream of 
the bridge. This wedge progressively narrows downstream from the County’s Marsh 
Creek Detention Facility access road downstream to the project site. The valley 
immediately downstream of the project site is quite narrow. The stream flows through 
bedrock walls, and the alluvial sediments forming the bank and bed are much thinner. 
Cross sections A-A’ and B-B’, shown in planview in Figure 1, show the progressive 
downstream thinning of the alluvial deposits (and alluvial aquifer). These cross sections, 
while not quite to scale, illustrate the concept of the alluvial wedge thinning in the 
downstream direction. Bedrock outcrops constrict both sides of the channel in section 
B-B’. Shallow groundwater connected to the creek and flowing through the alluvial 
wedge is forced to the surface as the alluvium thins and the underlying bedrock lies 
closer to the surface. This process, shown schematically in Figure 5, is often a control on 
where perennial pools are found through the region. 
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3. METHODS 

3.1 Sampling Locations and Methods 

Following a hydrogeological reconnaissance on March 17, we chose sampling sites and 
collected four samples for general mineral and boron analysis (Figure 6): 

1) at the existing Marsh Creek bridge, just upstream of where neighbors reported 
the presence of a spring, 

2) Marsh Creek about 300 feet downstream of the reported springs (location of the 
reported spring assumed approximately 20 feet downstream of existing bridge, 
though not observed during our field visits), 

3) a pond ~0.45 mile upstream adjacent to Marsh Creek Road, and 

4) a groundwater seep draining into Marsh Creek ~0.75 mile downstream from the 
bridge. 

In addition, we measured specific conductance from several sites upstream and 
downstream of the bridge (Figure 6) from the Marsh Creek Detention Facility (~0.75 mile 
upstream of the bridge) downstream to the next bridge on Marsh Creek Road (~1 mile 
downstream of the project bridge). 

Samples for all analytes were collected directly from the stream, pond and seep using 
pre-cleaned laboratory bottles, with the exception of samples for metals (Fe, Mn), 
which were field –filtered through 0.45-micron glass fiber filters into acidified bottles 
according to standard procedures. All samples were stored on ice and were delivered 
by hand to McCampbell Analytical Inc. in Pittsburg, CA. All samples arrived in good 
condition and within hold times. General mineral testing includes the following analyses: 
Alkalinity (speciated), calcium, iron, potassium, magnesium, sodium, chloride, sulfate, 
plus lab specific conductance, pH, and total dissolved solids by evaporation. 

A 1-day rush analysis was requested, and results were received the next day. 
Laboratory QA/QC procedures were checked over by Balance staff, and additional 
analyses were requested to confirm the accuracy of results. The laboratory reports are 
included as Appendix A. 
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3.2 Geologic Interpretation 

Geologic and topographic maps of the region were studied and ground-truthed in the 
field. Reaches of the creek with bedrock constriction were mapped with GPS points. 
These reaches were identified in the field as narrow points in the valley with bedrock 
outcroppings along the channel bed or banks. 

Historical aerial photographs were also studied to look for an increased presence of 
riparian vegetation in sections of the channel with bedrock constrictions, as another 
indication of where perennially wet, or shallow groundwater, sections of the creek are 
located. We were not able to reach any conclusions, given the degree of land-use 
effects. 

3.3 Water Fingerprinting by Proportional Dilution 

Rain falls as water that is nearly pure H2O. Through contact with organic matter, soil, 
and bedrock, the water picks up a chemical signature that can be used to distinguish 
different flow paths. Our approach was based on the understanding that springs, seeps, 
and ponds would exhibit a signature distinctive of the bedrock contacted along those 
flow paths. In addition to the chemical signature specific to the flow path, there is a 
typical increase in specific conductance (a measure of electrical conductance that is 
an indicator of solute concentration) that increases as water takes longer flow paths 
with prolonged contact with bedrock and soil. 

Water samples were collected on March 28, 2016 from the Marsh Creek bridge site and 
from Marsh Creek ~300 feet downstream of the bridge (below the reported location of 
the spring). Ideally we would have sampled the spring reported to be present at the 
Marsh Creek bridge site directly. However, since the spring was not apparent on our 
sampling visit, we sampled the nearby seep and pond sites as analogues expected to 
carry similar signatures as the reported spring. Major ions results were plotted in a Piper 
diagram (Figure 7), a commonly-used method to characterize (or ‘fingerprint’) water 
from different sources for comparison. We also plotted typical surface and groundwater 
samples from nearby Kirker Pass for comparison. Specific conductance was measured 
in the field at 6 sites along Marsh Creek upstream and downstream of the bridge and at 
the pond and seep sites using YSI Model 30 conductance meters calibrated prior to 
sampling at the Balance workshop. 
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4. RESULTS 

4.1 Geologic Interpretation 

The Marsh Creek bridge site is at the downstream end of a wide to narrow trending 
alluvial valley (Figure 1). The bed material of Marsh Creek is composed of cobbles and 
gravels which typically have high permeability, allowing ready and easy exchange 
between the creek and adjoining sands and gravels of the alluvial aquifer. Water 
draining from the adjoining hillsides can also move easily into either the alluvium or the 
channel. Since the Marsh Creek/alluvial waters and bedrock hillside waters come from 
different sources, each with their own mineral signatures, the ionic chemistry of waters 
emanating at the reported spring beneath the bridge (and other springs in the area) 
will be a blend of these sources. Through our review of the geologic maps (Figure 1) 
and boring logs (Appendix B) and then through field verification, we confirmed that 
Panoche formation bedrock is exposed along the channel ~1000 feet downstream of 
the existing bridge site showing that alluvium is indeed thinning (from approximately 2-
10 feet thick below the streambed at the bridge site to zero feet at the observed 
bedrock 1000 feet downstream). Perennial stream reaches are common where 
bedrock forces subsurface flow to surface of a channel, and we expect that perennial 
flow at the bridge site is primarily the result of valley confinement and bedrock forcing 
alluvial water to the surface, as discussed in section 2. 

4.2 Water Fingerprinting by Proportional Dilution 

4.2.1 Specific Conductance 

There was little variation in specific conductance along the length of Marsh Creek from 
the detention facility downstream to the bridge crossing located a mile downstream of 
the project bridge (Figure 6, Table 1). Conversely, pond water (Location 3) had a very 
low specific conductance (~110 µS/cm), suggesting that the seasonal pond was 
sourced by recent rainwater that had not had time to dissolve minerals from the 
ground, rather than deeper groundwater that had emerged. The seep water (Location 
4; potentially similar to springs that may be present at the bridge site) had considerably 
higher specific conductance than water in Marsh Creek. ~1036 µS/cm vs. 728 µS/cm. 
This suggests that at the current (March 28, 2016) elevated baseflow discharge of Marsh 
Creek (measured at 7.11 cubic feet per second1 (cfs)) local spring contribution to the 
project reach from bedrock sources is minor. Under the presumption that spring water 

                                                 
1 Our measurement of 7.11 cubic feet per second is equal to 3190 gallons per minute. 0.08 cfs is 
equal to 36 gallons per minute. 
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at the bridge site was of a similar specific conductance as the seep, we expected to 
have been able to detect the specific conductance signature of a spring with a 
discharge as low as 0.08 cfs or approximately 1% of the flow of Marsh Creek. We used a 
YSI-30 handheld specific conductance meter for our field measurements. The YSI meter 
has a typical accuracy of 0.5%, but we conservatively assumed a 1% margin of error 
(i.e. we estimated that we would have reliably detected a specific conductance 
increase of approximately 7 µS/cm between the upstream and downstream Marsh 
Creek samples). No increase was detected. 

During summer baseflow conditions, local springs may contribute a greater proportion 
of flow, and we may be better able to identify changes in specific conductance. 
However, if spring water is hyporheic water (shallow groundwater flowing just below the 
surface in the streambed) and not deep bedrock groundwater) then we would expect 
to find similar values of specific conductance between streamflow and springflow 
because the spring would be discharging hyporheic water which is likely to have a 
similar specific conductance. 

4.2.2 Dissolved Minerals 

The two Marsh Creek samples (one at the existing bridge, the other ~300 feet 
downstream of the bridge) had essentially identical water chemistry (ionic) signatures 
(Table 1, Figure 7). The pond water proved to be mostly rain, with a specific 
conductance of 110 µS/cm. The geochemical signature of the seep was distinct from 
both Marsh Creek samples. In particular, boron was 1.5 mg/L in both Marsh Creek 
samples and only 0.9 mg/L in the seep. Chloride was 46 mg/L in Marsh Creek samples, 
and 26 mg/L in seep. And the ratio (by weight) of calcium to magnesium was 2:1 in 
Marsh Creek samples and 1.5:1 in the seep sample. 

Results of our water chemistry analyses were inconclusive regarding the presence and 
signature of the reported spring. While we did find distinct signatures between the 
nearby seep and Marsh Creek, the magnitude of difference relative to the sampling 
and analysis accuracy was not sufficient to identify the source of spring water under 
winter post-storm conditions. Repeated sampling during late spring or summer may be 
able to distinguish different sources and the relative contributions from those sources. 
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5. CONCLUSIONS 

• No visual evidence of springflow observed, but elevated baseflow conditions 
prevented observation of the streambed. Residents living near the Marsh Creek 
bridge location have reported seeing left bank or midchannel springs in the 
approximate position of the proposed new bridge location. They report that the 
springs are important in sustaining summer ponding just downstream from the 
bridge. When we visited the site on March 28, 2016 we did not observe any sign 
of springs or seeps in the bank or bed of the channel; however, we did not really 
expect to “see” the spring, because during winter, the elevated baseflow 
conditions obscure evidence of seepage up through the channel bed or the 
base of the banks. 

• General mineral and boron analysis did not show effects of bedrock springs, but 
elevated post-storm streamflow conditions may have diluted the influence of a 
small spring or a spring source with similar solute composition as streamflow. Our 
results at winter flows show that there is no change in the water chemistry of 
Marsh Creek as it flows through the project reach. We conclude that perennial 
flow in the bridge reach during winter base flows is likely due to thinning alluvium 
and bedrock control forcing water in the alluvium to the surface. The 
importance of these local and valley-scale landforms was summarized by Payn 
et al., 2009 “Exchanges between stream channel and subsurface flows are 
driven by variability in hydraulic gradients that are induced by structural 
variability in channels and valley floors.” 

• Specific conductance analysis did not reveal a spring, but, given elevated 
baseflow discharge, results are not sufficiently precise to rule out minor spring 
flow at the bridge location. The specific conductance measurements we made 
were sufficiently quantitative to determine that a spring source contributing 
more than about one percent of the flow (0.08 cfs, or about 36 gallons per 
minute) might have been apparent, but was not. However, based on our 
experience elsewhere in coastal California, a spring source would be able to 
sustain the pool at late-summer flows as low as about 0.01 to 0.02 cfs (about 4.5 
to 9.0 gallons/minute), so the presence of a spring with minor flows feeding the 
summer pool has not been ruled out and would need to be field-verified during 
lower (spring or summer) flows. 

• Boron is likely to be a useful indicator of water source during summer baseflow. 
The sampling established that boron concentrations differ enough that at 
summer flow conditions it is likely that the proportionate contribution of the local 
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canyon-side groundwater could be identified -- perhaps supplemented with 
specific conductance measurements extending from the spring to the base of 
the downstream pool. If the local (spring) contribution is large, it would mean 
that water is coming up through bedrock fracture zones. If there is not a 
significant change in boron concentrations or specific conductance as the 
creek flows through this reach, then the primary source of the pool water will be 
from the alluvial aquifer. 

• Bridge construction is unlikely to significantly impact springs if sourced from 
alluvial (hyporheic) water. If springs reported by neighbors are actually shallow 
alluvial (hyporheic) groundwater emerging into the streambed from upstream on 
Marsh Creek, then it is possible that changing the hydraulics around the bridge 
may change the hyporheic flow paths, but would not ultimately deprive the 
system of inflow since that hyporheic water will likely emerge elsewhere nearby. 

• Bridge construction is unlikely to impact bedrock-sourced springs, unless 
fractures are filled by bridge footings. If the spring source is from bedrock, 
emerging through fractures, then the emergence is controlled by discernible 
head differentials (which drive ‘gurgling’ reported by Marsh Creek residents) that 
will likely not be disrupted by placement of the bridge footings. The exact 
location of emergence may shift, but it is unlikely that the flow from the spring 
could be blocked by the localized compaction caused by the new bridge 
footings. However, it is possible that bridge footings placed directly on top of key 
fractures could compact and fill those fractures, preventing springflow from 
emerging in that location. 
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6. PROPOSED MITIGATION MEASURES 

• We recommend follow-up sampling during late-spring or summer baseflow to 
identify the location of possible springs and quantify the composition of spring 
water. The quantification of spring source and discharge will be feasible at lower 
flows. For example, boron concentrations are known to increase in streams as 
discharge decreases. Bedrock-sourced springs can be expected to change very 
little as the season progresses. Hence, differences between the stream (currently 
1.5 mg/L and likely to increase to 2 to 3 mg/L) and bedrock springs (likely to 
remain similar to the 0.9 mg/L recently observed) will be accentuated. 

• If bedrock-sourced springs are indeed present, project designers can mitigate 
impacts by minimizing disruptions to springflow. The spring reportedly enters the 
stream in a riffle and “gurgles”, suggesting that the water is under several inches 
of pressure. If alluvium-sourced waters are the source of the spring, no further 
measures are necessary.  If Panoche bedrock waters are the source of the 
spring, they would logically get there within a defined fracture. If so, the design 
of the bridge should avoid sealing off this source by placing drainage pathways 
below and/or through abutment footings to maintain the spring flow to the 
creek. 

• Avoid channel compaction due to grading. We can think of no reasonable 
mechanism through which the temporary dewatering of the channel will cause 
lasting hydrologic impacts.  However, the reason for dewatering the channel is 
to facilitate work in the channel and that work may compact the channel bed 
through using heavy equipment or alter bed material sizes through grading. We 
recommend that project managers work with hydrologists, geomorphologists, 
and/or engineers to minimize these potential impacts through measures such as 
1) minimizing use of heavy equipment within 20 feet of the spring, 2) minimizing 
grading and redistribution of bed sediment, and 3) minimizing compaction by 
retaining existing bed material under weight-dissipating mats. 
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TABLES 
  



PARAMETER UNITS

DESCRIPTORS
Sample I.D. 1. Marsh Cr

Bridge-
Upstream

2. Marsh Cr
Bridge-

Downstream

3. Pond 4. Seep Detention 
Center 
Bridge

Aspara 
Drive

Wp336 Wp 335

Lab used McCampbell McCampbell McCampbell McCampbell
Sample collected by ks, zr ks, zr ks, zr ks, zr ks, zr ks, zr ks, zr ks, zr
Sample filtering field filtered field filtered field filtered field filtered

FIELD MEASUREMENTS
Date MM/DD/YY 3/28/16 3/28/16 3/28/16 3/28/16 3/28/16 3/28/16 3/28/16 3/28/16
Time HH:MM 13:45 14:30 15:22 16:00 15:30 15:00 14:45 14:40
Specific conductance (@ 25 C°) umhos/cm 728 728 113 1036 718 724 739 733
Conductance (@ field temp) umhos/cm 574 578 108 834 578 592 587 579
Temperature deg C 14 14.3 22.7 14.8 14.9 15.5 14.3 13.9

WATER QUALITY INDICATORS
Alkalinity (total) mg/L CaCO3 232 228 52.4 400
Hardness (total) mg/L CaCO3 228 372 326 426
Hydroxide mg/L CaCO3 0 0 0 0
pH pH Units 8.3 8.3 7.5 8.05
Specific conductance (@ 25 C°) umhos/cm 679 677 115 950
Total dissolved solids (TDS) mg/L 408 405 68 592

GENERAL MINERALS
Bicarbonate (as CaCO3) mg/L 232 228 52 400
Bicarbonate (HCO3) mg/L 283 278 64 488

Calcium (Ca) mg/L 62 60 11 83
Carbonate (as CaCO3) mg/L 0 0 0 0
Carbonate (CO3) mg/L 0 0 0 0

Chloride (Cl) mg/L 46 46 0.45 26
Iron (Fe) mg/L 0.028 0 1.7 0
Magnesium (Mg) mg/L 30 29 5.5 56
Manganese (Mn) mg/L 0 0 0 0
Potassiuim (K) mg/L 2.2 2.1 3.5 2.4
Sodium (Na) mg/L 55 53 5.7 3.5
Sulfate (SO4) mg/L 69 68 0 120

OTHER CONSTITUENTS
Boron (B) mg/L 1.5 1.5 0.1 0.91

LAB CHECK
Major Cations (Ca+Mg+K+Na+Fe+Mn) meq/L 8.01 7.74 1.40 8.96
Major Anions (HCO3+CO3+Cl+SO4+F+NO3) meq/L 7.37 7.27 1.06 11.22
Ion Balance (Cations/Anions) -- 1.09 1.06 1.32 0.80
TDS/SC -- 0.60 0.60 0.59 0.62

NOTES
Observer key: ks = Krysia Skorko, zr= Zan Rubin
Lab results: 0 = not detected; blank value = not tested

Field SCT Measurements OnlyWater Quality Sampling Locations

Sampling Locations

Table 1. Summary of field parameters and water-quality analyses of water samples collected from Marsh 
Creek and nearby seep and pond.  Contra Costa County, California.

216027 water quality spreadsheet, WQ Table 1 ©2016 Balance Hydrologics, Inc.
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Figure  1 . Geologic location map of Marsh Creek and surrounding area, Contra Costa 
County, CA. Cross sections A-A’ and B-B’ are shown in planview.

Legend:
Kp = Panoche Formation 

sandstones and shales
Tvr = Rhyolite volcanics

Qa = Valley Alluvium
Qls = landslide deposits
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Figure 2.  Annual stage record for Marsh Creek Fire (MRH) gage operated by Contra Costa County.  
Record shows elevated spring baseflow conditions during sampling on March 28.  Graph shows 
water year 2016, Contra Costa County, California.
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Figure 3 . Geologic map of Kirker Pass and surrounding area, Contra Costa County, CA..

Legend:
Kp = Panoche Formation

Tkm = Markley sandstone 
member of Kreyenhagen

Formation
Qls = Quaternary deposits
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Kirker Pass

North-south trending faults
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Figure 4 . Schematic cross sections A-A’ and B-B’, looking upstream. Not to scale. These sections 
illustrate the thinning alluvium in the downvalley direction. Cross section locations are shown in Figure 1. 
A-A’ is in the upstream portion of the valley. Further downstream near the bridge (B-B’), valley alluvium 
has thinned and bedrock constrictions are likely forcing hyporheic water close to the surface. 

Upstream:

At bridge:
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Figure 5 . Schematic longitudinal profile illustrating thinning alluvium. Not to scale. This profile 
illustrate the thinning alluvium in the downvalley direction, which is likely forcing hyporheic water 
close to the surface. 
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Figure 6 . Water quality sampling sites and bedrock observations, Marsh Creek and 
surrounding area, Contra Costa County, CA. 

Legend:
.    = Water chemistry    

sampling sites 
.    = SCT measurement sites
.   = observed bedrock 

constrictions
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This diagram shows cations in 
the ternary graph on the left and 
anions on the right graph. The 
diamond graph in the center 
illustrates both cations and 
anions.  Hardness dominated 
water plots to the left and top of 
the diamond graph, soft 
monovalent-salt dominated water 
to the right, and soft alkaline 
water towards the bottom. 

Piper diagram illustrating ionic signatures of water samples 
collected from Marsh Creek, pond, seep, and nearby groundwater 
(GW) and surface water (SW) sites from Kirker Pass, Contra Costa 
County, California.

Figure 7.



 

 

 
 
 
 
 
 
 
 
 

APPENDICES 
 
 
  



 

 

 
 
 
 
 
 
 
 
 

APPENDIX A 
 

Water Chemistry Lab Results 
 

  



WorkOrder:

Report Created for: Balance Hydrologics

800 Bancroft Way, Suite 101
Berkeley, CA 94710-2227

Project Contact: Zan Rubin

Project Name: 216027
Project P.O.:

Project Received: 03/28/2016

Analytical Report reviewed & approved for release on 03/29/2016 by:

Angela Rydelius,
Laboratory Manager

1603D91

The report shall not be reproduced except in full, without the written 

approval of the laboratory.  The analytical results relate only to the 

items tested.  Results reported conform to the most current NELAP 

standards, where applicable, unless otherwise stated in the case 

narrative.

Analytical Report

1534 Willow Pass Rd. Pittsburg, CA 94565 ♦ TEL: (877) 252-9262 ♦ FAX: (925) 252-9269 ♦ www.mccampbell.com
CDPH ELAP 1644 ♦ NELAP 4033ORELAP

McCampbell Analytical, Inc.
"When Quality Counts"

Page 1 of 21



Glossary of Terms & Qualifier Definitions

Client: Balance Hydrologics
Project: 216027
WorkOrder: 1603D91

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Glossary Abbreviation

95% Interval 95% Confident Interval

DF Dilution Factor

DI WET (DISTLC) Waste Extraction Test using DI water

DISS Dissolved (direct analysis of 0.45 µm filtered and acidified water sample)

DLT Dilution Test

DUP Duplicate

EDL Estimated Detection Limit

ITEF International Toxicity Equivalence Factor

LCS Laboratory Control Sample

MB Method Blank

MB % Rec % Recovery of Surrogate in Method Blank, if applicable

MDL Method Detection Limit

ML Minimum Level of Quantitation

MS Matrix Spike

MSD Matrix Spike Duplicate

N/A Not Applicable

ND Not detected at or above the indicated MDL or RL

NR Data Not Reported due to matrix interference or insufficient sample amount.

PDS Post Digestion Spike

PDSD Post Digestion Spike Duplicate

PF Prep Factor

RD Relative Difference

RL Reporting Limit (The RL is the lowest calibration standard in a multipoint calibration.)

RPD Relative Percent Deviation

RRT Relative Retention Time

SPK Val Spike Value

SPKRef Val Spike Reference Value

SPLP Synthetic Precipitation Leachate Procedure

ST Sorbent Tube

TCLP Toxicity Characteristic Leachate Procedure

TEQ Toxicity Equivalents

WET (STLC) Waste Extraction Test (Soluble Threshold Limit Concentration)

Analytical Qualifiers

H samples were analyzed out of holding time

S Surrogate spike recovery outside accepted recovery limits

c1 surrogate recovery outside of the control limits due to the dilution of the sample.
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Glossary of Terms & Qualifier Definitions

Client: Balance Hydrologics
Project: 216027
WorkOrder: 1603D91

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Quality Control Qualifiers

F1 MS/MSD recovery and/or RPD is out of acceptance criteria; LCS validated the prep batch.
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Analytical Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Received: 3/28/16 17:20
Date Prepared: 3/29/16

WorkOrder: 1603D91
Extraction Method: E300.1
Analytical Method: E300.1
Unit: mg/L

Inorganic Anions by IC

MCUS-1 1603D91-001A Water 03/28/2016 13:45 IC3 118697

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Chloride    46 5.0 50 03/29/2016 02:56
Sulfate    69 5.0 50 03/29/2016 02:56

Surrogates REC (%) LimitsQualifiers

Analytical Comments: c1Analyst(s): AO

Formate 0 85-115S 03/29/2016 02:56

MCDS-1 1603D91-002A Water 03/28/2016 14:30 IC3 118697

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Chloride    46 5.0 50 03/29/2016 03:37
Sulfate    68 5.0 50 03/29/2016 03:37

Surrogates REC (%) LimitsQualifiers

Analytical Comments: c1Analyst(s): AO

Formate 0 85-115S 03/29/2016 03:37

POND-1 1603D91-003A Water 03/28/2016 15:22 IC3 118697

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Chloride    0.45 0.10 1 03/29/2016 13:56
Sulfate ND 0.10 1 03/29/2016 13:56

Surrogates REC (%) Limits

Analyst(s): AO

Formate 98 85-115 03/29/2016 13:56

Angela Rydelius, Lab ManagerCDPH ELAP 1644 • NELAP 4033ORELAP
(Cont.)
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Analytical Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Received: 3/28/16 17:20
Date Prepared: 3/29/16

WorkOrder: 1603D91
Extraction Method: E300.1
Analytical Method: E300.1
Unit: mg/L

Inorganic Anions by IC

OUTFALL-1 1603D91-004A Water 03/28/2016 16:00 IC3 118697

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Chloride    26 5.0 50 03/29/2016 04:57
Sulfate    120 5.0 50 03/29/2016 04:57

Surrogates REC (%) LimitsQualifiers

Analytical Comments: c1Analyst(s): AO

Formate 0 85-115S 03/29/2016 04:57

Angela Rydelius, Lab ManagerCDPH ELAP 1644 • NELAP 4033ORELAP
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Analytical Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Received: 3/28/16 17:20
Date Prepared: 3/29/16

WorkOrder: 1603D91
Extraction Method: SM2320 B-1997
Analytical Method: SM2320 B-1997
Unit: mg CaCO₃/L

Total & Speciated Alkalinity as Calcium Carbonate

MCUS-1 1603D91-001A Water 03/28/2016 13:45 Titrino 118733

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Total Alkalinity    232 1.00 1 03/29/2016 09:55
Carbonate ND 1.00 1 03/29/2016 09:55
Bicarbonate    232 1.00 1 03/29/2016 09:55
Hydroxide ND 1.00 1 03/29/2016 09:55

Analyst(s): HN

MCDS-1 1603D91-002A Water 03/28/2016 14:30 Titrino 118733

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Total Alkalinity    228 1.00 1 03/29/2016 10:01
Carbonate ND 1.00 1 03/29/2016 10:01
Bicarbonate    228 1.00 1 03/29/2016 10:01
Hydroxide ND 1.00 1 03/29/2016 10:01

Analyst(s): HN

POND-1 1603D91-003A Water 03/28/2016 15:22 Titrino 118733

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Total Alkalinity    52.4 1.00 1 03/29/2016 10:04
Carbonate ND 1.00 1 03/29/2016 10:04
Bicarbonate    52.4 1.00 1 03/29/2016 10:04
Hydroxide ND 1.00 1 03/29/2016 10:04

Analyst(s): HN

Angela Rydelius, Lab ManagerCDPH ELAP 1644 • NELAP 4033ORELAP
(Cont.)
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Analytical Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Received: 3/28/16 17:20
Date Prepared: 3/29/16

WorkOrder: 1603D91
Extraction Method: SM2320 B-1997
Analytical Method: SM2320 B-1997
Unit: mg CaCO₃/L

Total & Speciated Alkalinity as Calcium Carbonate

OUTFALL-1 1603D91-004A Water 03/28/2016 16:00 Titrino 118733

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Total Alkalinity    400 1.00 1 03/29/2016 10:14
Carbonate ND 1.00 1 03/29/2016 10:14
Bicarbonate    400 1.00 1 03/29/2016 10:14
Hydroxide ND 1.00 1 03/29/2016 10:14

Analyst(s): HN

Angela Rydelius, Lab ManagerCDPH ELAP 1644 • NELAP 4033ORELAP
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Analytical Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Received: 3/28/16 17:20
Date Prepared: 3/28/16

WorkOrder: 1603D91
Extraction Method: E200.8
Analytical Method: E200.8
Unit: µg/L

Metals

MCUS-1 1603D91-001A Water 03/28/2016 13:45 ICP-MS2 118687

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Calcium    62,000 500 5 03/29/2016 12:19
Iron    28 20 1 03/29/2016 09:27
Magnesium    30,000 20 1 03/29/2016 09:27
Manganese ND 20 1 03/29/2016 09:27
Potassium    2200 50 1 03/29/2016 09:27
Sodium    55,000 500 5 03/29/2016 12:19

Surrogates REC (%) Limits

Analyst(s): BBO, DVH

Terbium 101 70-130 03/29/2016 12:19

MCDS-1 1603D91-002A Water 03/28/2016 14:30 ICP-MS2 118687

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Calcium    60,000 500 5 03/29/2016 12:26
Iron ND 20 1 03/29/2016 09:34
Magnesium    29,000 20 1 03/29/2016 09:34
Manganese ND 20 1 03/29/2016 09:34
Potassium    2100 50 1 03/29/2016 09:34
Sodium    53,000 500 5 03/29/2016 12:26

Surrogates REC (%) Limits

Analyst(s): BBO, DVH

Terbium 103 70-130 03/29/2016 12:26

Angela Rydelius, Lab ManagerCDPH ELAP 1644 • NELAP 4033ORELAP
(Cont.)
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Analytical Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Received: 3/28/16 17:20
Date Prepared: 3/28/16

WorkOrder: 1603D91
Extraction Method: E200.8
Analytical Method: E200.8
Unit: µg/L

Metals

POND-1 1603D91-003A Water 03/28/2016 15:22 ICP-MS2 118687

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Calcium    11,000 100 1 03/29/2016 12:38
Iron    1700 20 1 03/29/2016 12:38
Magnesium    5500 20 1 03/29/2016 12:38
Manganese ND 20 1 03/29/2016 12:38
Potassium    3500 50 1 03/29/2016 12:38
Sodium    5700 100 1 03/29/2016 12:38

Surrogates REC (%) Limits

Analyst(s): DVH

Terbium 103 70-130 03/29/2016 12:38

OUTFALL-1 1603D91-004A Water 03/28/2016 16:00 ICP-MS2 118687

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Calcium    83,000 500 5 03/29/2016 12:32
Iron ND 20 1 03/29/2016 09:40
Magnesium    56,000 100 5 03/29/2016 12:32
Manganese ND 20 1 03/29/2016 09:40
Potassium    2400 50 1 03/29/2016 09:40
Sodium    76,000 500 5 03/29/2016 12:32

Surrogates REC (%) Limits

Analyst(s): BBO, DVH

Terbium 103 70-130 03/29/2016 12:32

Angela Rydelius, Lab ManagerCDPH ELAP 1644 • NELAP 4033ORELAP
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Analytical Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Received: 3/28/16 17:20
Date Prepared: 3/28/16

WorkOrder: 1603D91
Extraction Method: SM4500H+B-2000
Analytical Method: SM4500H+B-2000
Unit: pH units @ 25°C

pH

MCUS-1 1603D91-001A Water 03/28/2016 13:45 WetChem 118704

Analytes Result Qualifiers DF Date AnalyzedAccuracy

Client ID Lab ID Matrix Date Collected Instrument Batch ID

pH    8.26 H ±0.05 1 03/28/2016 18:12

Analyst(s): RB

MCDS-1 1603D91-002A Water 03/28/2016 14:30 WetChem 118704

Analytes Result Qualifiers DF Date AnalyzedAccuracy

Client ID Lab ID Matrix Date Collected Instrument Batch ID

pH    8.31 H ±0.05 1 03/28/2016 18:15

Analyst(s): RB

POND-1 1603D91-003A Water 03/28/2016 15:22 WetChem 118704

Analytes Result Qualifiers DF Date AnalyzedAccuracy

Client ID Lab ID Matrix Date Collected Instrument Batch ID

pH    7.53 H ±0.05 1 03/28/2016 18:18

Analyst(s): RB

OUTFALL-1 1603D91-004A Water 03/28/2016 16:00 WetChem 118704

Analytes Result Qualifiers DF Date AnalyzedAccuracy

Client ID Lab ID Matrix Date Collected Instrument Batch ID

pH    8.05 H ±0.05 1 03/28/2016 18:21

Analyst(s): RB

Angela Rydelius, Lab ManagerCDPH ELAP 1644 • NELAP 4033ORELAP
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Analytical Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Received: 3/28/16 17:20
Date Prepared: 3/28/16

WorkOrder: 1603D91
Extraction Method: SM2510 B-1997
Analytical Method: SM2510 B-1997
Unit: µmhos/cm @ 25°C

Specific Conductivity at 25°C

MCUS-1 1603D91-001A Water 03/28/2016 13:45 WetChem 118719

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Specific Conductivity    679 10.0 1 03/28/2016 18:50

Analyst(s): RB

MCDS-1 1603D91-002A Water 03/28/2016 14:30 WetChem 118719

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Specific Conductivity    677 10.0 1 03/28/2016 19:00

Analyst(s): RB

POND-1 1603D91-003A Water 03/28/2016 15:22 WetChem 118719

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Specific Conductivity    115 10.0 1 03/28/2016 19:05

Analyst(s): RB

OUTFALL-1 1603D91-004A Water 03/28/2016 16:00 WetChem 118719

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Specific Conductivity    950 10.0 1 03/28/2016 19:10

Analyst(s): RB

Angela Rydelius, Lab ManagerCDPH ELAP 1644 • NELAP 4033ORELAP
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Analytical Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Received: 3/28/16 17:20
Date Prepared: 3/28/16

WorkOrder: 1603D91
Extraction Method: SM2540 C-1997
Analytical Method: SM2540 C-1997
Unit: mg/L

Total Dissolved Solids

MCUS-1 1603D91-001A Water 03/28/2016 13:45 WetChem 118727

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Total Dissolved Solids    408 10.0 1 03/28/2016 21:05

Analyst(s): RB

MCDS-1 1603D91-002A Water 03/28/2016 14:30 WetChem 118727

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Total Dissolved Solids    405 10.0 1 03/28/2016 21:10

Analyst(s): RB

POND-1 1603D91-003A Water 03/28/2016 15:22 WetChem 118727

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Total Dissolved Solids    68.0 10.0 1 03/28/2016 21:15

Analyst(s): RB

OUTFALL-1 1603D91-004A Water 03/28/2016 16:00 WetChem 118727

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Total Dissolved Solids    592 10.0 1 03/28/2016 21:20

Analyst(s): RB

Angela Rydelius, Lab ManagerCDPH ELAP 1644 • NELAP 4033ORELAP
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Quality Control Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Analyzed: 3/28/16
Date Prepared: 3/28/16

WorkOrder: 1603D91
BatchID: 118697

Analytical Method: E300.1
Unit: mg/L
Sample ID: MB/LCS-118697

1603D83-007DMS/MSD

Instrument: IC3
Matrix: Water

Extraction Method: E300.1

QC Summary Report for E300.1

Analyte MB 

Result

LCS 

Result

RL SPK 

Val

MB SS 

%REC

LCS 

%REC

LCS 

Limits

Chloride ND 0.919 0.10 1 - 92 85-115
Sulfate ND 0.965 0.10 1 - 96 85-115

Surrogate Recovery

Formate 0.0921 0.0929 0.10 92 93 85-115

Analyte MS 

Result

MSD 

Result

SPK 

Val

SPKRef 

Val

MS 

%REC

MSD 

%REC

MS/MSD 

Limits

RPD RPD

Limit

Chloride 287 287 1 290 51,F1 61,F1 85-115 0.0333 15
Sulfate NR NR 1 22 NR NR 85-115 NR 15

Surrogate Recovery

Formate 0.0998 0.0983 0.10 100 98 85-115 1.55 10

QA/QC OfficerCDPH ELAP 1644 ♦ NELAP 4033ORELAP
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Quality Control Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

SampID Sample Result Sample DF Dup / Serial 

Dilution Result

Dup / Serial 

Dilution DF

RPD Acceptance 

Criteria (%)

Client: Balance Hydrologics

Project: 216027

Date Analyzed: 3/29/16
Date Prepared: 3/29/16

WorkOrder: 1603D91
BatchID: 118733

Analytical Method: SM2320 B-1997
Unit: mg CaCO₃/L

Instrument: Titrino
Matrix: Water

Extraction Method: SM2320 B-1997

QC Summary Report for Alkalinity

1603C38-001G 198 1 221 1 11.1 <20

QA/QC OfficerCDPH ELAP 1644 • NELAP 4033ORELAP
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Quality Control Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Analyzed: 3/28/16
Date Prepared: 3/28/16

WorkOrder: 1603D91
BatchID: 118687

Analytical Method: E200.8
Unit: µg/L
Sample ID: MB/LCS-118687

1603D59-001DMS/MSD

Instrument: ICP-MS2
Matrix: Water

Extraction Method: E200.8

QC Summary Report for Metals

Analyte MB 

Result

LCS 

Result

RL SPK 

Val

MB SS 

%REC

LCS 

%REC

LCS 

Limits

Calcium ND 5260 100 5000 - 105 85-115
Iron ND 5110 20 5000 - 102 85-115
Magnesium ND 5210 20 5000 - 104 85-115
Manganese ND 5290 20 5000 - 106 85-115
Potassium ND 5310 50 5000 - 106 85-115
Sodium ND 5260 100 5000 - 105 85-115

Surrogate Recovery

Terbium 746 736 750 99 98 70-130

Analyte MS 

Result

MSD 

Result

SPK 

Val

SPKRef 

Val

MS 

%REC

MSD 

%REC

MS/MSD 

Limits

RPD RPD

Limit

Calcium 45,100 45,200 5000 40,000 103 103 70-130 0 20
Iron 5410 5510 5000 130 106 108 70-130 1.80 20
Magnesium 30,200 30,400 5000 25,000 108 112 70-130 0.661 20
Manganese 5190 5170 5000 64 103 102 70-130 0.328 20
Potassium 11,100 11,200 5000 5900 104 107 70-130 1.44 20
Sodium 61,900 61,600 5000 57,000 103 99 70-130 0.340 20

Surrogate Recovery

Terbium 770 796 750 103 106 70-130 3.30 20

QA/QC OfficerCDPH ELAP 1644 ♦ NELAP 4033ORELAP
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Quality Control Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

SampID Sample Result Sample DF Dup / Serial 

Dilution Result

Dup / Serial 

Dilution DF

Precision Acceptance 

Criteria

Client: Balance Hydrologics

Project: 216027

Date Analyzed: 3/28/16
Date Prepared: 3/28/16

WorkOrder: 1603D91
BatchID: 118704

Analytical Method: SM4500H+B-2000
Unit: pH units @ 25°C

Instrument: WetChem
Matrix: Water

Extraction Method: SM4500H+B-2000

QC Summary Report for pH

1603D54-001A 7.98 1 7.98 1 0 0.1

QA/QC OfficerCDPH ELAP 1644 • NELAP 4033ORELAP
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Quality Control Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

SampID Sample Result Sample DF Dup / Serial 

Dilution Result

Dup / Serial 

Dilution DF

RPD Acceptance 

Criteria (%)

Client: Balance Hydrologics

Project: 216027

Date Analyzed: 3/28/16
Date Prepared: 3/28/16

WorkOrder: 1603D91
BatchID: 118719

Analytical Method: SM2510 B-1997
Unit: µmhos/cm @ 25°C

Instrument: WetChem
Matrix: Water

Extraction Method: SM2510 B-1997

QC Summary Report for Specific Conductivity

1603D91-001A 679 1 680 1 0.10 <2

SampID Sample Result Sample DF Dup / Serial 

Dilution Result

Dup / Serial 

Dilution DF

RPD Acceptance 

Criteria (%)

Client: Balance Hydrologics

Project: 216027

Date Analyzed: 3/28/16
Date Prepared: 3/28/16

WorkOrder: 1603D91
BatchID: 118727

Analytical Method: SM2540 C-1997
Unit: mg/L

Instrument: WetChem
Matrix: Water

Extraction Method: SM2540 C-1997

QC Summary Report for Total Dissolved Solids

1603D59-001F 338 1 346 2 2.34 <20

QA/QC OfficerCDPH ELAP 1644 • NELAP 4033ORELAP
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McCampbell Analytical, Inc.
1534 Willow Pass Rd
Pittsburg, CA 94565-1701
(925) 252-9262

CHAIN-OF-CUSTODY RECORD Page 

Lab ID Matrix Collection Date Hold

Requested Tests (See legend below)

Report to:

Zan Rubin

800 Bancroft Way, Suite 101
Berkeley, CA  94710-2227
(510) 704-1000 FAX: (510) 704-1001

PO:

03/28/2016

Client ID

ProjectNo: 216027

WorkOrder: 1603D91

1 of 1

Date Logged:

Date Received: 03/28/2016

1 2 3 4 5 6 7 8 9 10 11 12

Balance Hydrologics

Bill to:

Gustavo Porras
Balance Hydrologics
800 Bancroft Way, Suite 101
Berkeley, CA 94710

Requested TAT: 1 day;

ClientCode: BH

Email: zrubin@balancehydro.com

EDF EQuIS Email HardCopy ThirdPartyExcel J-flagWriteOn

cc/3rd Party:

WaterTrax

A1603D91-001 Water 3/28/2016 13:45MCUS-1 A A A A A A
A1603D91-002 Water 3/28/2016 14:30MCDS-1 A A A A A A
A1603D91-003 Water 3/28/2016 15:22POND-1 A A A A A A
A1603D91-004 Water 3/28/2016 16:00OUTFALL-1 A A A A A A

Prepared by:  Briana Cutino

NOTE:  Soil samples are discarded 60 days after results are reported unless other arrangements are made (Water samples are 30 days).  
Hazardous samples will be returned to client or disposed of at client expense.

Comments:

300_1_W Alk_W FEMNMS_TTLC_W METALSMS_W

PH_W SC_W TDS_W

1 2 3 4

5 6 7 8

9 10

Test Legend:

11 12

The following SampIDs: 001A, 002A, 003A, 004A contain testgroup.
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Lab ID Client ID Collection Date 

& Time

Date Logged:

TATMatrix Test Name Containers 

/Composites

WORK ORDER SUMMARY

Work Order: 1603D91

Comments:

Client Name: BALANCE HYDROLOGICS
Project: 216027

QC Level: LEVEL 2

HoldDe-

chlorinated

SubOutBottle & Preservative

3/28/2016

Sediment 

Content

EDF Fax Email HardCopy ThirdPartyExcel J-flagWriteOn

Zan RubinClient Contact:

zrubin@balancehydro.comContact's Email:

WaterTrax

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

1603D91-001A MCUS-1 3/28/2016 13:45 1 dayWater E200.8 (Fe & Mn) 1 Various Trace

1 dayGeneral Mineral † Trace

1603D91-002A MCDS-1 3/28/2016 14:30 1 dayWater E200.8 (Fe & Mn) 1 Various Trace

1 dayGeneral Mineral † Trace

1603D91-003A POND-1 3/28/2016 15:22 1 dayWater E200.8 (Fe & Mn) 1 Various Trace

1 dayGeneral Mineral † Trace

1603D91-004A OUTFALL-1 3/28/2016 16:00 1 dayWater E200.8 (Fe & Mn) 1 Various Trace

1 dayGeneral Mineral † Trace

1 of 1Page

† General Mineral testing includes the following analyses: Alkalinity (speciated), Ca, Fe, K, Mg, Mn, Na, Chloride, Sulfate, EC, pH, TDS.
Legend:

- STLC and TCLP extractions require 2 days to complete; therefore, all TATs begin after the extraction is completed (i.e., One-day TAT yields results 

in 3 days from sample submission).

NOTES:

- MAI assumes that all material present in the provided sampling container is considered part of the sample - MAI does not exclude any material from 

the sample prior to sample preparation unless requested in writing by the client.
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Sample Receipt Checklist

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client Name: Balance Hydrologics

WorkOrder №: 1603D91

Date Logged: 3/28/2016

Logged by: Briana Cutino
Matrix: Water

Carrier: Client Drop-In

Shipping container/cooler in good condition? Yes No

Custody seals intact on shipping container/cooler? Yes No NA

Samples Received on Ice? Yes No

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper containers/bottles? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

NASample/Temp Blank temperature

Yes No NAWater - VOA vials have zero headspace / no bubbles?

pH acceptable upon receipt (Metal: <2; 522: <4; 218.7: >8)? Yes No NA

* NOTE: If the "No" box is checked, see comments below.

Temp: 7.7°C

Chain of Custody (COC) Information

Yes NoSample IDs noted by Client on COC?

Yes NoDate and Time of collection noted by Client on COC?

Yes NoSampler's name noted on COC?

Sample Receipt Information

Sample Preservation and Hold Time (HT) Information

Sample labels checked for correct preservation? Yes No

Project Name: 216027

(Ice Type: WET ICE )

Comments: Method SM4500H+B (pH) was received passed its 0.01-day holding time.

Total Chlorine tested and acceptable upon receipt for EPA 522? Yes No NA
UCMR3 Samples:

Free Chlorine tested and acceptable upon receipt for EPA 218.7, 
300.1, 537, 539?

Yes No NA

Date and Time Received: 3/28/2016 16:52

Received by: Alexandra Iniguez

Page 21 of 21



WorkOrder:

Report Created for: Balance Hydrologics

800 Bancroft Way, Suite 101
Berkeley, CA 94710-2227

Project Contact: Zan Rubin

Project Name: 216027
Project P.O.:

Project Received: 03/28/2016

Analytical Report reviewed & approved for release on 03/30/2016 by:

Angela Rydelius,
Laboratory Manager

1603D91  A

The report shall not be reproduced except in full, without the written 

approval of the laboratory.  The analytical results relate only to the 

items tested.  Results reported conform to the most current NELAP 

standards, where applicable, unless otherwise stated in the case 

narrative.

Analytical Report

1534 Willow Pass Rd. Pittsburg, CA 94565 ♦ TEL: (877) 252-9262 ♦ FAX: (925) 252-9269 ♦ www.mccampbell.com
CDPH ELAP 1644 ♦ NELAP 4033ORELAP

McCampbell Analytical, Inc.
"When Quality Counts"

Page 1 of 8



Glossary of Terms & Qualifier Definitions

Client: Balance Hydrologics
Project: 216027
WorkOrder: 1603D91

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Glossary Abbreviation

95% Interval 95% Confident Interval

DF Dilution Factor

DI WET (DISTLC) Waste Extraction Test using DI water

DISS Dissolved (direct analysis of 0.45 µm filtered and acidified water sample)

DLT Dilution Test

DUP Duplicate

EDL Estimated Detection Limit

ITEF International Toxicity Equivalence Factor

LCS Laboratory Control Sample

MB Method Blank

MB % Rec % Recovery of Surrogate in Method Blank, if applicable

MDL Method Detection Limit

ML Minimum Level of Quantitation

MS Matrix Spike

MSD Matrix Spike Duplicate

N/A Not Applicable

ND Not detected at or above the indicated MDL or RL

NR Data Not Reported due to matrix interference or insufficient sample amount.

PDS Post Digestion Spike

PDSD Post Digestion Spike Duplicate

PF Prep Factor

RD Relative Difference

RL Reporting Limit (The RL is the lowest calibration standard in a multipoint calibration.)

RPD Relative Percent Deviation

RRT Relative Retention Time

SPK Val Spike Value

SPKRef Val Spike Reference Value

SPLP Synthetic Precipitation Leachate Procedure

ST Sorbent Tube

TCLP Toxicity Characteristic Leachate Procedure

TEQ Toxicity Equivalents

WET (STLC) Waste Extraction Test (Soluble Threshold Limit Concentration)

Analytical Qualifiers

H samples were analyzed out of holding time

S Surrogate spike recovery outside accepted recovery limits

c1 surrogate recovery outside of the control limits due to the dilution of the sample.

Page 2 of 8



Glossary of Terms & Qualifier Definitions

Client: Balance Hydrologics
Project: 216027
WorkOrder: 1603D91

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Quality Control Qualifiers

F1 MS/MSD recovery and/or RPD is out of acceptance criteria; LCS validated the prep batch.

Page 3 of 8



Analytical Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Received: 3/28/16 17:20
Date Prepared: 3/28/16

WorkOrder: 1603D91
Extraction Method: E200.7
Analytical Method: E200.7
Unit: µg/L

Boron

MCUS-1 1603D91-001A Water 03/28/2016 13:45 ICP-JY 118799

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Boron    1500 250 50 03/30/2016 13:34

Surrogates REC (%) LimitsQualifiers

Analytical Comments: c1Analyst(s): BBO

Terbium 16 70-130S 03/30/2016 13:34

MCDS-1 1603D91-002A Water 03/28/2016 14:30 ICP-JY 118799

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Boron    1500 250 50 03/30/2016 13:37

Surrogates REC (%) LimitsQualifiers

Analytical Comments: c1Analyst(s): BBO

Terbium 151 70-130S 03/30/2016 13:37

POND-1 1603D91-003A Water 03/28/2016 15:22 ICP-JY 118799

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Boron    100 25 5 03/30/2016 13:40

Surrogates REC (%) LimitsQualifiers

Analytical Comments: c1Analyst(s): BBO

Terbium 147 70-130S 03/30/2016 13:40

OUTFALL-1 1603D91-004A Water 03/28/2016 16:00 ICP-JY 118799

Analytes Result DF Date AnalyzedRL

Client ID Lab ID Matrix Date Collected Instrument Batch ID

Boron    910 250 50 03/30/2016 13:31

Surrogates REC (%) LimitsQualifiers

Analytical Comments: c1Analyst(s): BBO

Terbium 47 70-130S 03/30/2016 13:31

Angela Rydelius, Lab ManagerCDPH ELAP 1644 • NELAP 4033ORELAP

Page 4 of 8



Quality Control Report

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

Client: Balance Hydrologics

Project: 216027

Date Analyzed: 3/30/16
Date Prepared: 3/28/16

WorkOrder: 1603D91
BatchID: 118799

Analytical Method: E200.7
Unit: µg/L
Sample ID: MB/LCS-118799

1603D59-001DMS/MSD

Instrument: ICP-JY
Matrix: Water

Extraction Method: E200.7

QC Summary Report for Boron

Analyte MB 

Result

LCS 

Result

RL SPK 

Val

MB SS 

%REC

LCS 

%REC

LCS 

Limits

Boron ND 47.7 5.0 50 - 95 80-120

Surrogate Recovery

Terbium 719 682 750 96 91 70-130

Analyte MS 

Result

MSD 

Result

SPK 

Val

SPKRef 

Val

MS 

%REC

MSD 

%REC

MS/MSD 

Limits

RPD RPD

Limit

Boron 63.8 60.7 50 12.39 103 97 80-120 4.95 20

Surrogate Recovery

Terbium 967 885 750 129 118 70-130 8.89 20

QA/QC OfficerCDPH ELAP 1644 • NELAP 4033ORELAP
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McCampbell Analytical, Inc.
1534 Willow Pass Rd
Pittsburg, CA 94565-1701
(925) 252-9262

CHAIN-OF-CUSTODY RECORD Page 

Lab ID Matrix Collection Date Hold

Requested Tests (See legend below)

Report to:

Zan Rubin

800 Bancroft Way, Suite 101
Berkeley, CA  94710-2227
(510) 704-1000 FAX: (510) 704-1001

PO:
03/28/2016

Client ID

ProjectNo: 216027

WorkOrder: 1603D91

1 of 1

Date Logged:

Date Received: 03/28/2016

1 2 3 4 5 6 7 8 9 10 11 12

Balance Hydrologics

Bill to:

Gustavo Porras
Balance Hydrologics
800 Bancroft Way, Suite 101
Berkeley, CA 94710

Requested TAT: 1 day;

Date Add-On: 03/30/2016

ClientCode: BH

Email: zrubin@balancehydro.com

EDF Fax Email HardCopy ThirdParty

A

Excel J-flagWriteOn

cc/3rd Party:

WaterTrax

A1603D91-001 Water 3/28/2016 13:45MCUS-1
A1603D91-002 Water 3/28/2016 14:30MCDS-1
A1603D91-003 Water 3/28/2016 15:22POND-1
A1603D91-004 Water 3/28/2016 16:00OUTFALL-1

Prepared by:  Briana Cutino

NOTE:  Soil samples are discarded 60 days after results are reported unless other arrangements are made (Water samples are 30 days).  
Hazardous samples will be returned to client or disposed of at client expense.

Comments: Boron added 3/30/16 1day TAT.

BORON_TTLC_W1 2 3 4

5 6 7 8

9 10 11 12

Test Legend:

Add-On Prepared By:  Maria Venegas
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Lab ID Client ID Collection Date 

& Time

Date Logged:

TATMatrix Test Name Containers 

/Composites

WORK ORDER SUMMARY

Work Order: 1603D91

Comments: Boron added 3/30/16 1day TAT.

Client Name: BALANCE HYDROLOGICS
Project: 216027

QC Level: LEVEL 2

Hold SubOutBottle & Preservative

3/28/2016

Sediment 

Content

3/30/2016Date Add-On:

Zan RubinClient Contact:

zrubin@balancehydro.comContact's Email:

McCampbell Analytical, Inc.
1534 Willow Pass Road, Pittsburg, CA  94565-1701

Toll Free Telephone: (877) 252-9262 / Fax: (925) 252-9269
http://www.mccampbell.com / E-mail: main@mccampbell.com"When Quality Counts"

1603D91-001A MCUS-1 3/28/2016 13:45 1 dayWater E200.7 (Boron) 1 Various Trace

1603D91-002A MCDS-1 3/28/2016 14:30 1 dayWater E200.7 (Boron) 1 Various Trace

1603D91-003A POND-1 3/28/2016 15:22 1 dayWater E200.7 (Boron) 1 Various Trace

1603D91-004A OUTFALL-1 3/28/2016 16:00 1 dayWater E200.7 (Boron) 1 Various Trace

1 of 1Page

- STLC and TCLP extractions require 2 days to complete; therefore, all TATs begin after the extraction is completed (i.e., One-day TAT yields results 

in 3 days from sample submission).

NOTES:

- MAI assumes that all material present in the provided sampling container is considered part of the sample - MAI does not exclude any material from 

the sample prior to sample preparation unless requested in writing by the client.
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APPENDIX B 
 

Borings from Marsh Creek Bridge Planset 
 

  



NO. 

Notes: 
Standard Penetration Test Sampler: I.D. = 1.4"; O.D. = 2'' 
Modified California Sampler: I.D. = 2.5"; O.D. = 3" 
Hammer Assembl y: A 140 lb hammer with a 30" drop 
(Automatic Hammer) 

This LOTB sheet was prepared in accordance with the 
Caltrans Soil & Rock, Logging, Classification, and 
Presentation Manual (2010) 

See Caltrans 2010 Standard Plans A10F, A10G and 
A 1 OH for Soil and Rock Legends. 

All dimensions are in feet unless otherwise shown. 

Base map is provided by Mark Thomas & Compan y, 
Inc 2015. 
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560 14 
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GWS 
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-;:::::' 530 
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<( 

> w 
_J 510 w 

500 

PLAN 
1" = 20' 

.•.. ~iriinciWEL:i~oa~!~Dti~~«e·sJ1~ri:° 1~ry ~ifMe~rg;n; . moist;. 
plasticity fines; (LL=39, Pl=20}. 

~CLAYEY SAND with GRAVEL (SC}; very dense; brown; 
· · · · ·, · · ·moist;· coarse to · fine ·GRAVtL; · coarse to · fine ·SANO, ·· 

- · -SILTY SAND with GRAVEL (SM}; very dense; brown; moist; 
: coarse to fine GRAVEL; fine SAND; Sandstone fragments. : 

- · -Poorly graded GRAVEL with SAND (GP); very dense; • 
brown while; moist; coarse to fine GRAVEL; coarse to fine 

: SAND; Quartz sandstone, Quartz boulder at 25 fl. • 
.... J":\srnlMENTARY ROCK {CLA:r'STONE),. brown .to gray, ..... .; .. 

' intensely weathered, moderately soft to moderately hard, · 
intensely fractured, 450 psi, 65 min. 
Gray, slightly weathered, moderately soft, 450 psi. 

(UC=J .,.1.6.1. . psi, .E=l33,300. psi). 

490 
03-11-14 

Terminote.d .. at .. Elev .... ~497.0' 
ERi = 85% 

Groundwater was encountered at about 20 fl 

480 

*MC* LINE 

REVISIONS DES.: 

DESCRIPTION BY DATE 
DRAYM: 

OiKD.: 

DATE: 

SCALE: 

FlD. BK. 

V. SHERBY 

G. BOYKO 

3-20-2015 

337+00 

PROJECT ENGINEER 

PLANS APPROVAL DATE 

338+00 

MARK THOMAS & COMPANY, INC. 
3000 OAK ROAD, SUITE 650 
WALNUT CREEK, CA 94597 

~Elev. 560.0' 

10 

13 

03-07-14 
Terminated al Elev.: ~490.0' 

ERi = 85% 

PCC 341+65 , 49 

BENCHMARK 

ELEVATIONS ARE BASED ON THE NATIONAL GEODETIC 
VERTICAL DATUM OF 1929 (NGVD29), CONTRA COSTA 
COUNTY BENCHMARK #3596, USC&GS DISC STAMPED 
"Z-1202 1969" ON THE NORTHEASTERLY END OF THE 
2 FOOT WIDE SIDEWALK ON THE BRIDGE OVER MARCH 
CREEK APPROXIMATELY 500 FEET EASTERLY OF 
MARCH CREEK SPRINGS RESORT. 
ELEVATION = 562.042 FT (NGVD29). 

lean· CLAY .with SAND ·(cl}: · meaium ·stiff fci . stiff;· yenow1sh· 
brown; moist; fine SANb; medium plasticity fines. 

(UC= 1.3 tsf}. 

.-.. -.. -. · ~~ffi; GJ t1r~; · \g~?inr:'~W'tlfMe;g~rl~ iie1r~~ · ~A0lo~; · 
--SILTY SAND with GRAVEL (SM}; medium d~nse lo dense; 

brown; moist; coarse to fine GRAVEL; coarse to fine SAND; 
Grovel up lo1.5 inches in size. · 

~ (+#4=39.3%, . -'-#200=1 U%}: ... .... .... .... ..•. .... .... .... .... .. 

SEDIMENTARY ROCK (SANDSTONE}, fine-grained, gray, l inlensely weathered, moderately hard lo hard, intensely 
fractured, 350-400 psi, 40 mm; , 

· Sancklone ·boulder from · 20 to ·2·1 ··ft; · hard; · white. · · · · · · · 

SEDIMENTARY ROCK (CLAYSTONE}, gray, intensely 
weathered, intensely fractured, 350-400 psi, 50 min. 

. ~~te:~1~rr'ha}~i;g~~7en1:,t;:e~o~~g;Jiy',1lat,if:et 450 . psi: . 

400 psi, 30 min. 
Soft lo moderately soft, 400 psi, 20 min; 

.. 400 . psi, .. 35 . min, .. 
(UC=62 psi, E=5,000 psi}. 
400 psi, 30 min. 
400 psi, 30 min. 

· 400 · psi; · 25 ·min: ·· 
Moderately fractured, 400 psi, 22 min. 
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Groundwater was · not encountered · in the upper about 20 fl and not 
measured below that during drilling due to rotary coring method PROFILE 

Vert. 1" 1 O' 
Hor. : 1" = 20' 

480 

339+00 

CONTRA COSTA COUNTY 
PUBLIC WORKS DEPARTMENT 

255 GLACIER DRIVE 
MARTINEZ , CA 94553 

FOR REDUCED PLANS 
ORIGINAL SCALE IS IN INCHES 

2 3 ®15)% ~~IB51~TI~[L o 

[D) [ffi~ \WI~ [M (Gl f ~2~!; 5 STATE PLANE EAST COORD. NORTH COORD 

MARSH CREEK ROAD 
BRIDGE REPLACEMENT 

LOG OF TEST BORINGS 
ALE NO. SHEET OF 

17 
ALE NAME: PEN TBL: 

117 




