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I Problem Statement & Relevant Issues

Introduction
The Aptos Esplanade Sewer Replacement Project was initiated under (CBI) Grant #06-299-550-
1. Construction began in September 2008, but site conditions changed dramatically due to very
high groundwater levels. This necessitated a complete re-design of the project. During the re-
design phase in the fall of 2008, CBI grant funding was suspended due to the state budget crisis.

In February 2009, President Obama signed ARRA into law. This provided more than $280
million in funding to the California CWSRF. The Aptos Esplanade Sewer Replacement Project
was "re-started" with ARRA funds and a new funding agreement totaling $485,136 was executed
in December 2009. The re-designed Aptos Esplanade Sewer Replacement Project was put out for
bid and the contract was awarded in November 2009. Amendment 1 was processed in January
2010.

All SWRCB and ARRA reporting requirements were met including eight progress reports, four

invoices, an annual reports in September 2009 and September 2010, six ARRA Jobs Reports,
two disadvantage enterprise reports, annual and final Monitoring Reports, the Natural Resources
Project Inventory (NRPI) form, and photo documentation. Signs crediting ARRA were in place
for the duration of the project. All Buy American and Davis Bacon wage requirements were met.

Background
The Aptos Esplanade Sewer Replacement Project is located in Aptos, California, about nine
miles east of the city of Santa Cruz in Santa Cruz County (see Figure 1: Map of Aptos,
California area).
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Historically, Aptos Beach and the Aptos Creek Lagoon have had relatively high bacteria levels
and have been frequently posted as unsafe for swimming. From 2000-2004 Aptos/Rio Del Mar
Beach was closed a total of 97 days with no associated sewage spills. Aptos Creek is on the
303( d) list for bacterial contamination. Based on historic and recent data, fecal coliform bacteria
concentrations exceed the acceptable levels for water contact recreational usel during both wet
and dry seasons. See Figure 2 for a map of the Aptos Creek Watershed.

Aptos Creek is the primary source of bacteria at Aptos/Rio Del Mar Beach, and the highest
bacteria levels occur from Valencia Creek to the mouth of the creek. Ribotyping analysis of the

Figure 2 - Aptos Creek Watershed
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source of fecal coliform shows that the human contribution is about 2% in Aptos Creek and at
the confluence with Monterey Bay. This beach is identified as "Priority" in the Clean Beach
Task Force Proposition 50 Guidelines for these reasons: 1.) The beaches have a high frequency
(greater than 4 percent) of exceeding bacterial standards during weekly monitoring; 2.) They
have consistently demonstrated bacterial contamination problems.

Impairment is confined to the lower reaches of Aptos Creek. Leaks from the sewage collection
system are one of several contributing factors. In general, the sewers in the Aptos Esplanade area
are old and in need of repair or replacement. Most sewer lines were constructed in 1960' s or
earlier, although several hundred feet of sewer main located east of Aptos Creek were replaced
with polyvinyl chloride (PVC) pipe in the 1980s and early 1990's. The original sewers are rigid
clay' or asbestos concrete (AC). Most private sewer laterals are original clay piping and were
connected to the sewer main in the 1960's. All but a few of the lateral connections of the pipe are
break-in connections that do not have saddles to prevent liquid flow in and out of the pipes. Any
mortar around active and abandoned lateral connections is now cracking or non-existent. Many
laterals show a slime build up at the connection to the main indicating a leaking of surface water
into the sewers.

II Project Goals and Objectives

Purpose
The purpose of this project was to replace leaky sewer lines adjacent to Aptos Creek and Aptos
Beach to improve water quality at the beach and in the creek. The project consisted of replacing
approximately 4,300 feet of sewer collection lines and 27 manholes and connecting the new
sewer main to the existing sewer systèm. The old lines were made of rigid clay pipe or asbestos
cement pipe constructed in the 1960's. By replacing the sewer lines with plastic pipe and the old
brick manholes with cement/mortar manholes, the SCCSD anticipates leakage from sewers in
these areas will be eliminated.

Goal and Objectives
The objective of this project was to eliminate leakage from sewer lines with the most potential to
impact Aptos Creek and Aptos/Rio Del Mar Beach.

The water quality objectives of the project were to:
1. Characterize pre-project and post-project levels of nitrogen compounds and indicator bacteria

(E. coli, enterococcus, and total coliform) in Valencia Creek, Lower Aptos Creek and ocean
waters at Aptos/Rio del Mar Beaches.

2. Characterize amount of contamination originating from human sources before and after
project completion at the above locations.
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III Project Description

Background
Santa Cruz County Environmental Health Services (EHS) monitored Aptos Creek and tributaries
in 2005 in order to better characterize sources of bacterial contamination. This monitoring built

on previous investigations by EHS, which included water quality testing, genetic testing to
identify sources of bacteria, and a health risk survey to measure the actual incidence of illness at
the most heavily used county beaches, including Aptos/Rio Del Mar. Information from both of
these efforts is presented in a report titled "Assessment of Sources of Bacterial Contamination At
Santa Cruz County Beaches," March 2006. Ribotyping analysis of the source of fecal coliform
showed that the human contribution is about 2% in Aptos Creek and in the ocean near Aptos
Creek. The highest bacteria levels in the creek historically occur from the confluence with
Valencia Creek to the mouth of Aptos Creek Lagoon. Private sewer laterals have in the past been
identified as a source of contamination in the total maximum daily loads (TMDL) for pathogens
in the Aptos Creek Watershed (Office of Administrative Law approved 10/2010). See

, "Monitoring" below for an outline of the Monitoring Program; see Table 1 for a list of sampling
locations and frequency (annual); see Figure 3 for a map of the sampling locations.

Design
The project did not need any discretionary permits and received a California Environmental

Quality Act (CEQA) Notice of Exemption. The SCCSD submitted Coastal Development Permit
Waiver 3-09-031- W to the California Coastal Commission on November 18, 2010. It became
effective on that date.

SCCSD staff worked with Harris and Associates to design the project. In September 2008, when
construction was halted due to very high groundwater levels, the SCCSD hired Pacific Crest
Engineering (PCE) to do a geotechnical investigation and provide recommendations for a
redesign of the project. PCE also installed a piezometer in the boring (at the parking lot) on the
project site so that the SCCSD could monitor the water levels over time.

Construction
The SCCSD Board approved the plans and specifications for advertising on August 19, 2009.
The project was advertised September 3, 2009. The pre-bid meeting was held on September 22,
2009. The SCCSD received six bids for the construction of the Aptos Esplanade Sewer
Extension Project. The low bidder was Mountain Cascade of Livermore, CA with a bid of
$2,143,185. The Engineer's Estimate for construction of the project was $2,186,000.

The SCCSD Board approved the Award of Contract on October 15, 2009 and the Notice to
Proceed was issued October 30, 2009. On January 20, 2010, the SCCSD approved a no-cost
Contract Change Order to amend the contract provisions with Exhibit H Davis Bacon
Requirements of the ARRA Grant Agreement. Construction began in January 2010 and was
completed by September 2010.The work consisted of replacing approximately 4,300 ,feet of
sewer collection lines and 27 manholes and air testing and video testing the sewer line. The
contractor also completed mandrel testing.

5



The SCCSD Board approved a Notice of Completion on January 20, 2011. Water quality
monitoring occurred in accordance with the approved Monitoring Plan. Monitoring occurred for
one full year after the completion of construction. Santa Cruz County EHS completed an annual
summary on monitoring activities in December 2010. This was submitted to the grant manager
on January 4,2011. The final Monitoring Report is presented in its entirety in Appendix B.

Monitoring
Water quality monitoring was a requirement associated with the grant. The Clean Beaches Task
Force recommended that the SCCSD work with EHS to develop a monitoring approach to
quantify the benefits of the project. EHS created a Monitoring and Reporting Plan in April 2008
and revised it in September 2008. The monitoring included sampling from all major tributaries
throughout the study area in order to measure sources of indicator bacteria, even if they
originated outside the project area.

Monitoring commenced in February 2008 and continued until September 2011, one full year
after the completion of construction. Parameters and methods for monitoring are described in the
Monitoring Report in Appendix B.

Monitoring Program
Data used in the analysis for this project was generated from several concurrent monitoring
efforts: AB 411 beach sampling, routine County sampling of Aptos Creek, and special sampling
specifically for this project. Sampling locations and frequencies are listed in Table 1, and plotted
on Figure 3.The monitoring includes sampling from all major tributaries throughout the study
area in order to measure sources of indicator bacteria, even if they originate outside the project
areas.

Parameters and methods were as follows:
· Samples were tested for total coliform, E.coli, and Enterococcus bacteria using IDEXX

Chromogenic Testing Method.
· EPA Methods used:

o Nitrate and ammonia - EPA Methos 300 uSiiig a Dionex AS9-SC Analytical
Column

o Ammonia - EPA Method 350.3 for Ion Selective Electrode.
· Creek samples were tested for pH, dissolved oxygen, temperature and conductivity using

a Horiba Water Checker, Model U-10. Water samples were taken and analyzed in the
laboratory for turbidity using a Hach 21 OOP Turbidometer.

· Human Specific Bacteroides Analysis was conducted at the County of Santa Cruz Public
Health Lab using an Applied Biosystems Step One Real Time PCR system. The Step
One system detects and determines the amount of nucleic acids present in biological
samples and is capable of gene expression analysis, SNP genotyping, and viral load
analysis.

Sampling under the current effort started in February 2008 and continued through August 2011.
The sampling frequency was as follows (see Table 1 for a list of sampling locations and Figure 3
for a map of sampling locations):
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· Three stations were sampled weekly - two were analyzed for Total Coliform, E.coli, and
Enterococcus. The third weekly station, Aptos Creek Mouth, was only analyzed for Fecal
Coliform (or E. coli)

· The remaining stations, along with Aptos Creek Mouth, were sampled monthly.
· Once each year during the spring, the monthly stations were sampled three additional

days (one day per week) over a three week period for a total of 5 samples over a 30-day
period

· Monthly samples were collected at two sites, AO and A03, and were analyzed for
bacteroides

Table 1 - Sampling Locations and Frequency (Annual)

I
ID Site DelllCri plion SamlJlinCl Fre auen r:v Total Samples Per

WeeklY Monthw Ba ctertoides Year
0110 ROM B EACH@;!.APTOS C MOUTH X 52
0140 S EACLiF F BEACH (ä¿ CEMENT SHIP X 52
f!(J APTOS CREEK lit1 MOUTH Xl X X 79
f!(J0 APTOS CR lit1 WALK BRIOG E X 15
P4)1 APTOS CR, l1l1 MARINA X 15
f!(J2 APTOS CR, @ WINFIELD X 15
f!(J3 APTOS C @ BRIDGE ON SP RECKLES X X 27
Al VALENCIA C fii) MTO S G X 15
All TROUT GULCH@VALENCIACREEK X 15
Al~ VALENCIA CREEK All TR 0 lIT GULC:H X 15
A122 VALENCIA CR @ flO LO GROUNDS PARK X 15
A2 APTOS C lit1 VALEN CIA C X 15
, F eoal 00 Iifonn only

Project Costs

The project stayed within budget. A total of $485,136.00 of ARRAlProposition 50 funding was
used for construction costs only. There was no match required for this project.

T IF' Sota inancing ummary

Estimated Actual
Agency's Cash $1,916,348 $2,921,302
CWSRF Financing (via ARRA) $485,136 $485,136

Other funding sources $0 $0
Total Costs $2,401,484 $3,406,438
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Figure 3 - Map of Aptos Creek Watershed Sampling Locations
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iv Monitoring Results

The following summarizes the monitoring report found in Appendix B. Please refer to that report

for detailed results and discussion.

The data continue to show elevated levels of indicator bacteria in Aptos Creek. Despite elevated
levels in the creek, there were no beach postings between 2009 and 2011 at either Rio del Mar
(station 0110) or Seacliff State Beach (station 0140). Bacteria levels are highest at the creek
mouth (AOO) and generally decline as you go further upstream. The high number of birds
consistently observed in the river's lagoon may account for some of this trend. This theory is
supported by the fact that prior testing using ribotyping indicated a significant source of bird
contamination in Aptos Creek at the mouth.
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It is worth noting that bacteria counts in Aptos Creek were relatively low, but increased between
2008 and 2010' before decreasing in 2011. The amount of flow in the creek when each sample
was collected may be one factor influencing the results.

Within the project area, prolonged precipitation will increase groundwater elevations, and as this
happens, shallow groundwater can come into contact with pollutants associated with leaking or
damaged sewer lines and septic systems. Additionally, rainfall will mobilize contaminants
collected on the ground surface during the dry months. As more precipitation falls, more runoff
is generated, and generally more pollutants are carried to surface waters as a result. However, at
a certain point-with enough rainfall and runoff-pollutants may become diluted and
concentrations may decrease.

We generally know that 2008 and 2009 were dry years, and 2011 was a particularly wet year.

Aptos Creek is not gauged, but flow records from the adjacent watershed (Soquel Creek) can be
useful in a qualitative discussion about the influence that flow conditions may have had on
bacterial sample results. To investigate this, we compiled the average daily flow from Soquel
Creek each day that we sampled for water quality. We calculated the geometric mean of the
bacteria results for each year and calculated the average flow on the sample days during that
year. (We used geometric mean for the bacterial results because the data is not normally
distributed, and thus an arithmetic mean is not appropriate for that data). Table 2 displays these
results. Data indicate that flow in 2011 was greater than in other years, and this supports the idea
that dilution may have played a factor in these results.

Table 2 - Geometric mean E.coli and average flow by year

Year i GeoMean E.coli @ AOI
,.20081 246
,.2009~ 373
,.2010 747
,.20111 200

,.
Average Flow (ets)

16

10

20

28

,.

,.

I
,.
I

While dilution may account for the decrease in bacteria counts between 2010 and 2011, we
cannot rule out the possibility that the decrease in bacteria could be a result of project
implementation. Regardless, additional monitoring would be needed to verify this conclusion.

Valencia Creek (station A122) and Trout Gulch (station All) both have high levels of indicator
bacteria and elevated levels of nitrate. Nitrate values in the County are generally low, and our

experience tells us that when higher concentrations of nitrate are observed there is usually a
source in close proximity to the sampling station. Since residences on Trout Gulch and Valencia
Creek are on septic systems, we assume that they may be the cause of these high results. In fact,
staff observed a failing septic system along Trout Gulch. The residence was red-tagged by the
County and has since been vacated.

Statistical analysis using an Excel macro that performs a Mann-Kendall test for trends was used
to assess the data for statistically significant trends. Mann-Kendall is used for non-parametric
(i.e. not normally distributed) data, and the test incorporates seasonality so that results are
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compared month to month (i.e. January to January). The only significant trends identified were
slightly increasing trends for E.coli at stations A03 and AOO for the months of June and May,
respectively. All other results were not significant; however, they generally indicated decreasing
concentrations of indicator bacteria counts and nitrate concentrations.

Human specific bacteroides were detected with the highest percentage occurring in Trout Gulch
between 2008 and 2010, when three of four samples tested positive. Not only did three of the
four Trout Gulch samples test positive for human specific bacteroides; one test had a
considerably high result. (See Table 3 for a complete list of all results.)For perspective, these
results can be compared to various sample results from the San Lorenzo River and Soquel Creek
watersheds, where nearly half to one-third of the samples tested positive for human-specific

bacteroides, respectively. None of the 2011 samples tested positive for human-specific
bacteroides. Based on these results, some inference could be made that the project reduced the
human component of indicator bacteria, however additional and ongoing monitoring would be
needed to support such a conclusion. Santa Cruz County EHS recommends that more work be
done in Trout Gulch to identify and eliminate potential sources of bacteria.

V Discussion
Identifying statistically significant water quality trends is challenging, and attributing trends to
management efforts is even more difficult. This is due in large part to the temporal and
geographic variability inherent in this type of sampling, and because management efforts are
usually small in scale compared to the larger systems they occupy and the stressors upon those
systems.

Nevertheless, ongoing monitoring for trends and targeted studies combined with careful analysis
can begin to paint a picture of whether or not water quality is improving. Often, it is the case that
numerous sources are contributing bacteria via several transport mechanisms to receiving waters.
It is necessary to take an incremental approach to understanding impacts, implementing projects
and evaluating results. A prudent approach includes identifying the most likely sources,
addressing them, and then moving to target the next-likely source. Ideally, over time, ongoing
monitoring should show changes in environmental condition resulting from this incremental
approach.

Next Steps
Given that this was a relatively small-scale project in a large watershed, the SCCSD and EHS
recognize the need to continue investigating and addressing a variety of non-point pollution
problems in Aptos, Valencia and Trout Gulch watersheds beyond this one project. For instance,
through the Monitoring Plan for this project, EHS discovered that Valencia Creek and Trout
Gulch both have high levels of indicator bacteria and elevated levels of nitrate, suggesting some
contribution from septic systems. More work should be done in Trout Gulch to identify and
eliminate potential sources of bacteria, based on these results. EHS and SCCSD will continue to
pursue funding sources to assist with projects to improve water quality in all three watersheds.
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T bl 3 R lt Sa e : esu s ummar L!

Station Number
Logmean Logmean Logmean Logmean Fecal Mean N03. MeanNH3.

LOCATION Year of N(mg. N(mg.NINumber
Samples E.coll Enterococcus Total Coliform Coliform

NlmL) 100 mL)

0110 Rio del Mar Beach 2008 80 47 13 146
0110 Rio del Mar Beach 2009 59 40 17 140
0110 Rio del Mar Beach 2010 60 44 16 151
0110 Rio del Mar Beach 2011 57 39 13 107

0140 Seacliff Beach 2009 64 29 9 61
0140 Seacliff Beach 2010 59 25 10 47
0140 Seacliff Beach 2011 41 33 11 63

AO Aptos C, @ Mouth 2008 62 279 39 2,060 488 0,08 0,03
AO Aptos C, @ Mouth 2009 61 762 425 6,803 552 0,08 0,01
AO Aptos C, @ Mouth 2010 60 789 356 7,989 0,15 0,02
AO Aptos C, @ Mouth 2011 36 288 343 2,048 0,1 ':0,01

AOO Aptos C, Below Walk Bridge 2008 14 272 42 2,202 0,11 0,01
AOO Aptos C, Below Walk Bridge 2009 9 508 391 4,666 0,06 0,01
AOO Aptos C, Below Walk Bridge 2010 9 600 278 7,338 0,2 0,01
AOO Aptos C, Below Walk Bridge 2011 6 481 186 2,454 0,12 ':0,01

A01 Aptos C, @ Stephan SI. 2008 14 245 59 1,875 0,06 0,01
A01 Aptos C, @ Stephan SI. 2009 11 372 229 5,484 0,06 0,01
A01 Aptos C, @ Stephan SI. 2010 10 748 388 7,311 0,14 0,01
A01 Aptos C, @ Stephan SI. 2011 6 200 145 1,541 0,12 ':0,01

A02 Aptos C, @ Winfield 2008 14 130 37 1,243 0,09 0,01
A02 Aptos C, @ Winfield 2009 11 278 255 4,091 0,08 0,02
A02 Aptos C, @ Winfield 2010 11 350 229 3,771 0,16 0,01
A02 Aptos C, @ Winfield 2011 6 242 97 1,608 0,13 ':0,01

A03 Aptos C, @ Spreckles 2008 21 180 38 1,656 0,13 0,01
A03 Aptos C, @ Spreckles 2009 11 196 231 2,272 0.07 0,01
A03 Aptos C, @ Spreckles 2010 11 342 223 3,051 0,17 0,01
A03 Aptos C, @ Spreckles 2011 6 187 119 1,949 0,13 ':0,01

A1 Valencia C, @ Aptos C, 2008 35 584 144 3,366 688 0,65 0,01
A1 Valencia C, @ Aptos C, 2009 25 204 161 1,979 240 0,64 0,01
A1 Valencia C, @ Aptos C, 2010 27 705 531 6,397 0,56 0,01
A1 Valencia C, @ Aptos C, 2011 11 366 196 2,692 0.42 ':0,01

A11 Trout Gulch @ Valencia C, 2008 14 2,643 713 9,270 0,95 0,01
A11 Trout Gulch @ Valencia C, 2009 11 1,470 1,987 7,475 1,22 0,01
A11 Trout Gulch @ Valencia C, 2010 8 1,357 1,000 7,674 0,64 °
A11 Trout Gulch @ Valencia C, 2011 3 1,054 195 3,085 ':0,01

A12 Valencia Cr, @ Trout Gulch 2008 14 270 83 2,399 0.45 0,01
A12 Valencia Cr, @ Trout Gulch 2009 11 470 240 3,446 0,33 0,01
A12 Valencia Cr, @ Trout Gulch 2010 10 448 345 5,212 0.42 °
A12 Valencia C, @ Trout Gulch 2011 6 214 155 1,922 0,36 ':0,01

A122 Valencia C, abo\e School 2008 15 243 46 1,638 0,23 0,03
A122 Valencia C, abo\e School 2009 11 204 114 1,839 0,26 0,01
A122 Valencia C, abo\e School 2010 10 381 252 3,373 0,25 °
A122 Valencia C, abo\e School 2011 6 491 112 2,356 0,26 ':0,01

A2 Aptos C, @ Valencia C, 2008 27 46 12 683 72 0,06 0,01
A2 Aptos C, @ Valencia C, 2009 25 55 45 1,343 73 0,03 0,01
A2 Aptos C, @ Valencia C, 2010 23 93 58 1,551 0,03 °
A2 Aptos C, @ Valencia C, 2011 10 48 46 622 0,08 ':0,01
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VI Conclusions
The project was constructed on time and according to plan, resulting in the construction of 4,300
feet of sewer collection lines and 27 manholes and connecting the new sewer main to the existing
sewer system. See Figure 4 for a map of where connections were made to the sewer system and
laterals.

The new sewer lines do not leak, and are a vast improvement from the deteriorated sewage
collection system that was in place. Therefore, regardless of the water quality monitoring results
discussed above, the Aptos Esplanade Sewer Replacement project has met its goal to eliminate
leakage from sewer lines with the most potential to impact Aptos Creek and Aptos/Rio Del Mar
Beach.

See Appendix D for a map of connections to the sewer system and laterals.

Given the monitoring results, it is difficult to identify any changes in water quality conditions
directly resulting from the project's implementation. Yet by removing one more potential source
of bacteria and identifying areas where future work should be focused, this project moves us one
step closer to knowing how to address bacterial contamination in Rio del Mar Beach and Seacliff
State Beach

SCCSD acknowledges the contributions of the State Water Resources Control Board, which
provided partial funding for this project. The contents of this document do not necessarily

reflect the views and policies of the State Water Resources Control Board, nor does mention of
trade names or commercial products constitute endorsement or recommendation for use (Gov.
Code, § 7550,40 CFR § 31.20)."

Contact Information

Questions about this project or this report should be directed to:
John Presleigh, District Engineer

Santa Cruz County Sanitation District
701 Ocean St., Room 410

Santa Cruz, CA 95060
(831) 454-2160
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APPENDIX A
Summary of Deliverables

DESCRIPTION Milestone Date Date Submitted
Quality Assurance Project Plan Completed

Monitoring Plan Completed

WORK TO BE PERFORMED BY RECIPIENT - -

Project Design Completed

As-Advertised Construction Documents August 2009 09/30/2009;

Bid Summary, Proof of Advertising, and Sept. 2009 10/19/2009
Construction Notice to Proceed

Project Implementation Nov. 2009 - Nov. 2010 8/1/2011 as-built drawings ~

submitted

Photo Documentation (Pre, During, and Post) Sept. 2009 - Nov. 2010 1/15/2010; 9/30/2010

Invoicing Quarterly 1/280/2010; 4/15/10; 7/8/2010;
9/30/2010; 1/20/2011;

4/20/2011

Construction completion date Nov. 1,2010 9/1/2010

Notice of Completion Dec, 1,2010 1/20/2011

Project Completion Date Feb. 28, 2012

REPORTING --

Progress Reports Quarterly 10/30/2009; 1/30/2010;

4/15/10; 7/8/2010; 9/30/2010;
1/20/2011; 4/20/2011;
7/30/2011; 10/20/2011;

1/20/2011

Natural Resource Projects Inventory Project At end of project 11/28/2011
Survey Form

Signed Cover Sheets for all permits As needed

Annual Progress Summary Annually by 9/30 10/30/2009; 9/30/2010;

9/30/2011

Annual Monitoring Summary Annually 1/5/2011

Draft Project Certification November 30, 2011 11/8/2011

Final Project Certification December 31, 2011 2/24/2012
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APPENDIXB
Monitoring Report

Water Quality Monitoring Report
Clean Beaches Initiative

Aptos Esplanade Sewer Replacement Project

American Recovery and Reinvestment Act (ARRA) Agreement #08-318-550-1
Clean Water State Revolving Fund (CWSRF) Project # C-06-6906-110

Proposition 50 Project # #06-299-550-1

Aptos Beach at Valencia Creek Sewer and Lift Station
Project #: C-06-6909-1 10

Grant Agreement #: 08-356-550-1

County of Santa Cruz Environmental Health Services (EHS)

September 21, 20 i 1
Revised December 19,2011 ,
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1.0 Introduction

The Santa Cruz County Sanitation District (SCCSD) was awarded funding under the Clean Beach
Initiative (CBI) to reduce sources of bacterial contamination at Seac1iff and Rio del Mar State
Beaches. Both beaches experience periodic exceedences of recreational water quality standards, and
the Aptos Creek Lagoon is permanently posted warning visitors against body contact recreation.
Previous studies have demonstrated that the primary source of fecal indicator bacteria to the beaches
is Aptos Creek and its tributaries Trout Gulch and Valencia Creek. Microbial source testing in lower
Aptos Creek has confirmed that a small percentage of contamination is derived from human waste,
with aging leaking sewer lines and upstream septic systems suspected as sources. Video testing
confirmed the poor conditions of the sewers in the Aptos Esplanade area.

Accordingly, CBI grants have been awarded to the SCCSD to help fund two sewer projects to
address these concerns:

1. Replacement of mainlines in the Aptos (Rio del Mar) Esplanade area
2. Construction of a sewer extension and pump station to facilitate conversion of residences

from septic tanks to sewer along Vaiencia Creek

2.0 Background '

The Aptos Creek Watershed is located in southern Santa Cruz County and encompasses
approximately 21 square miles (Figure 1). Aptos Creek's main tributaries are Valencia Creek,
Mangels Gulch and Bridge Creek. Trout Gulch is a tributary to Valencia Creek. Aptos Creek drains
to the Aptos Creek Lagoon and ultimately to the ocean adjacent to Seac1iff and Rio Del MarState
Beaches, south of Santa Cruz, California. Aptos Creek, which includes Valencia Creek and Trout
Gulch, is listed as impaired for fecal indicator bacteria, and a Total Maximum Daily Load is in place.

Rio Del Mar and Seac1iffBeaches are Clean Beaches Task Force priority beaches identified in the
Prop 50 Guidelines. The beaches have a high frequency (::::-4 percent) of bacterial standard
exceedences during weekly monitoring. From 2000-2004, Rio Del Mar Beach was posted a total of'
69 days with no associated sewage spills, indicating that the contamination is generated from non-
point sources.

3



Figure 1 - Aptos Creek Watershed
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EHS monitored Aptos Creek and tributaries in 2005 in order to better characterize sources of
bacterial contamination. This monitoring plan was built on previous investigations by EHS, which
included water quality testing, genetic testing to identify the sources of bacteria and a health risk
survey to measure the actual incidence of illness at the most heavily used county beaches, including
Rio Del Mar. Ribotyping for analysis of the source of fecal coliform shows that the human
contribution is about 2% in Aptos Creek and in the ocean near the mouth of Aptos Creek (Figure 2).

Figure 2 - Sources of Bacteria - Aptos Creek

Source of Bacteria
Station A03 - Aptos Creek at Bridge atSpreckles

Sourc,,' Sant" Cruz County Envll"onmental Health Servic03s, 2005, Ass"ssm",nt of Sources of 8acterial Contamination ,41 Santa ':ruz
(:ount~/88achéS

SCCSD staff believes that failing septic systems and leaks from the sewage collection system
contribute a large portion of the human contamination load. in: general, the sewers in the Aptos
Esplanade area are old and in need of repair or replacement. Video testing indicated that se~er lines
and laterals in the Rio del Mar area were found to be in poor condition and are potential sources of
sewage leaks to the creek. Most sewer lines were constructed in 1960's or earlier, although several
hundred feet of sewer main located east of Aptos Creek were replaced with polyvinyl chloride
(PVC) pipe in the 1980s and early 1990's. The original sewers are rigid clay or asbestos concrete
(AC). Most private sewer laterals are original clay piping and were connected to the sewer main in
the 1960's. All but a few of the lateral connections of the pipe are break-in connections, that do not
have saddles to prevent liquid flow in and out of the pipes. Any mortar around active and abandoned
lateral connections is now cracking or non-existent. Many laterals show a slime build up at the
connection to the main indicating a leaking of surface water into the sewers.
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Bacteria levels discharging from Aptos Creek generally decline rapidly once the creek enters the
ocean. This beach here is more open and exposed, with better potential for dilution and mixing than
in Capitola and Santa Cruz. .
3.0 Summary of Activities

The Aptos Esplanade Sewer Replacement Project was initiated under CBI Grant #C-06-299-550-1.
Construction and project monitoring activities began in September 2008 under that grant, but
unanticipated high groundwater levels encountered during construction necessitated a project re-
design. During the re-design phase in fall 2008, the CBI grant funding was suspended due to the
state budget crisis. Monitoring activities continued despite the suspension as part of the County's
regular beach monitoring activities.

The Aptos Esplanade Sewer Replacement Project was "re-started" with ARRA funds and a new
funding agreement totaling $485,136 was executed in December 2009. The re-designed Aptos
Esplanade Sewer Replacement Project was put out for bid and the contract was awarded in

November 2009. Amendment 1 was processed in January 2010.

Construction began in January 2010 and was completed by September 2010. The work consisted of
replacing approximately 4,300 feet of sewer collection lines and 27 manholes and air testing and
video testing the sewer line. The contractor also completed mandrel testing. Monitoring activities
continued for one year following the end of construction activities, ending in August of 20 11.

4.0 Monitoring Objectives

1. Characterize pre and post-project levels of nitrogen compounds and indicator bacteria (E.coli,
enterococcus, and total coliform) in Valencia Creek, Lower Aptos Creek, and ocean waters at
Seacliff and Rio del Mar Beaches.

2. Characterize amount of contamination originating from human sources before and after project
completion at the above locations.

5.0 Monitoring Methods

Data used in this analysis was generated from several concurrent monitoring efforts: AB 411 beach
sampling, routine County sampling of Aptos Creek, and special sampling specifically for this
project. Sampling locations and frequencies are listed in Table 1, and plotted on the map in Figure 3.
The monitoring includes sampling from all major tributaries throughout the study area in order to
measure sources of indicator bacteria, even if they originate outside the project areas.

Parameters and methods will be as follows:
· Samples were tested for Total coliform, E.coli, and Enterococcus bacteria using IDEXX

Chromogenic Testing Method.
· EPA Methods used:

o Nitrate and ammonia - EPA Methos 300 using a Dionex AS9-SC Analytical Column

o Ammonia -, EPA Method 350.3 for Ion Selective Electrode.
· Creek samples were tested for pH, dissolved oxygen, temperature and conductivity using a

Horiba Water Checker, Model U-LO. Water samples were taken and analyzed in the laboratory

, for turbidity using a Hach 21 OOP Turbidmeter.
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· , Human Specific Bacteroides Analysis was conducted at the County of Santa Cruz Public Health
Lab using an Applied Biosystems StepOne Real Time PCR System. The StepOne System
detects and determines the amount of nucleic acids present in biological samples and is capable
of gene expression analysis, SNP genotyping, and vira110ad analysis.

Sampling under the current effort started in February 2008 and continued through August 2011. The
sampling frequency was as follows (Table 1)

· Three stations were sampled weekly - two were analyzed for Total Coliform, E.coli, and
Enterococcus. The third weekly station, Aptos Creek Mouth, were only be analyzed for Fecal,
Coliform (or E.coli) ,

· The remaining stations, along with Aptos Creek Mouth, were sampled monthly

· Once each year during the spring, the monthly stations were sampled three additional days
(one day per week) over a three week period for a total of 5 samples over a 30-day period

· Monthly samples were collected at two sites, AO and A03, and were analyzed for
bacteroides

Table 1 - Sampling Locations and Frequency (Annual)

ID Site Description Sampling Fre ~uency Total Samples Per
Weeklv Monthlv Bacterioides Year

0110 ROM BEACH@APTOS C MOUTH X 52
0140 SEACLIFF BEACH @ CEMENT SHIP X 52
AO APTOS CREEK @ MOUTH Xl X X 79
AOO APTOS CR @ WALK BRIDGE X 15
A01 APTOS CR. IW MARINA X 15

, A02 APTOS CR. IW WINFIELD X 15
A03 APTOS C @ BRIDGE ON SPRECKLES X X 27
A1 VALENCIA C @ APTOS C X 15
A11 TROUT GULCH @ VALENCIA CREEK X 15
A12 VALENCIA CREEK AB TROUT GULCH X 15
A122 VALENCIA CR @ POLO GROUNDS PARK X 15
A2 APTOS C @ VALENCIA C X 15
"Fecal colifomn only
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Figure 3 - Sample Locations

- A¡l,,).bpl."""~"roj...i

- V~fn~ C'ff'lii P'ti;KC

;:i Aplos Somplllg loo.irion.

- County ~binI3;n.rd SfTHb vt Routt'

- SI;iI€" Higl'iW3))

s

8



6.0 Results

Figure 4 displays beach postings for the entire county and at Rio del Mar and Seacliff Beaches for
the years 2005 - 2011 (to date). Although Rio del Mar Beach had some previous history of posting,
neither beach was posted in 2008 through 2011. The significantly higher numbers in 2008 - 2010 for
the County reflect a large increase in the posting of Cowells Beach.

Figure 4 - Beach Posting - 2005 - 2011

Beach Posting 2005 - 2011
Rio del Mar, Seacliff and Santa Cruz County
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Analytical results are summarized in Table 2, which includes results for over 1,100 analyses
conducted on samples from Rio del Mar Beach, SeacliffBeach, Aptos Creek, Valencia Creek, and'

Trout Gulch. Refer to Figure 4 for locations of the various sample locations.
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Table 2 - Results Summary

Station Number
Logmean Logmean Logmean Logmean Fecal

Mean N03- MeanNH3-
LOCATION Year of N(mg- N(mg-NINumber

Samples E.coll Enterococcus Total Coliform Coliform
Nlml) 100 mL)

0110 Rio del Mar Beach 2008 80 47 13 146
0110 Rio del Mar Beach 2009 59 40 17 140
0110 Rio del Mar Beach 2010 60 44 16 151
0110 Rio del Mar Beach 2011 57 39 13 107

0140 Seacliff Beach 2009 64 29 9 61
0140 Seacliff Beach ' 2010 59 25 10 47
0140 Seacliff Beach 2011 41 33 11 63

AD Aptos C, @ Mouth 2008 62 279 39 2,060 488 0.08 0,03
AO Aptos C, @ Mouth 2009 61 762 425 6,803 552 0,08 0,01
AO Aptos C, @ Mouth 2010 60 789 356 7,989 0,15 0,02
AD Aptos C, @ Mouth 2011 36 288 343 2,048 0,1 -:0,01

ADO Aptos C, Below Walk Bridge 2008 14 272 42 2,202 0.11 0,01
ADO Aptos C, Below Walk Bridge 2009 9 508 391 4,666 0,06 0,01
ADO Aptos C. Below Walk Bridge 2010 9 600 278 7,338 0,2 0,01
ADO Aptos C, Below Walk Bridge 2011 6 481 186 2,454 0,12 -:0,01

AOl Aptos C, @ Stephan SI. 2008 14 245 59 1,875 0,06 0,01
AOl Aptos C, @ Stephan SI. ,2009 11 372, 229 5,484 0,06 0,01
AOl Aptos C, @ Stephan SI. 2010 10 748 388 7,311 0,14 0,01
AOl Aptos C, @ Stephan SI. 2011 6 200 145 1,541 0,12 -:0,01

AD2 Aptos C, @ Winfield 2008 14 130 37 1,243 0,09 0,01
A02 Aptos C, @ Winfield 2009 11 278 255 4,091 0,08 0,02
A02 Aptos C, @ Winfield 2010 11 350 229 3,771 0,16 0,01
A02 Aptos C, @ Winfield 2011 6 242 97 1,608 0.13 -:0,01

A03 Aptos C, @ Spreckles 2008 21 180 38 1,656 0,13 0,01
A03 Aptos C, @ Spreckles 2009 11 196 231 2,272 0,07 0,01
A03 Aptos C, @ Spreckles 2010 11 342 223 3,051 0.17 0,01
A03 Aptos C, @ Spreckles 2011 6 187 119 1,949 0,13 -:0,01

Al Valencia C, @ Aptos C, 2008 35 584 144 3,366 688 0,65 0.01
Al Valencia C, @ Aptos C, 2009 25 204 161 1,979 240 0,64 0,01
Al Valencia C, @ Aptos C, 2010 27 705 531 6,397 0,56 0,01
Al Valencia C, @ Aptos C, 2011 11 366 196 2,692 0.42 -:0,01

All Trout Gulch @Valencia C, 2008 14 2,643 713 9,270 0,95 0,01
All Trout Gulch @ Valencia C, 2009 11 1,470 1,987 7,475 1,22 0,01
All Trout Gulch @ Valencia C, 2010 8 1,357 1,000 7,674 0,64 °
All Trout Gulch @ Valencia C: 2011 3 1,054 195 3,085 -:0,01

A12 Valencia Cr, @ Trout Gulch 2008 14 270 83 2,399 0.45 0,01
A12 Valencia Cr, @ Trout Gulch 2009 11 470 240 3,446 0,33 0.01
A12 Valencia Cr, @ Trout Gulch 2010 10 448 345 5,212 0.42 0
A12 Valencia C, @ Trout Gulch 2011 6 214 155 1,922 0,36 -:0,01

A122 Valencia C. abow School 2008 15 243 46 1,638 0,23 0,03
A122 Valencia C, abow School 2009 11 204 114 1,839 0,26 0.01
A122 Valencia C, abow School 2010 10 381 252 3,373 0,25 °
A122 Valencia C, abow School 2011 6 491 112 2,356 0,26 -:0,01

A2 Aptos C, @ Valencia C, 2008 27 46 12 683 72 0,06 0,01
A2 Aptos C, @ Valencia C, 2009 25 55 45 1,343 73 0,03 0,01
A2 Aptos C, @ Valencia C, 2010 23 93 58 1,551 0,03 °
A2 Aptos C, @ Valencia C, 2011 10 48 46 622 0,08 -:0,01
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Figure 6 provides a graphical context for the Enterococcus results presented in'Table 2. Note that
results from Trout Gulch were excluded from this graphic because these results were outliers and
made graphical presentation difficult. The standard of 104 mpn Enterococcus / 100mL is also
presented in this graph. The majority of results exceed the standard, and increase between 2008 and
2010, falling in 2011 to levels slightly above 2008.

Figure 5 - Enterococcus Geometric Mean by Year
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Figure 7 provides a graphical representation of mean nitrate concentrations, Trout Gulch is an
obvious outlier, with the majority of sample results below 0.20 mg/L, which also may be partially
responsible for the elevated levels in Valencia Creek. No standard exists for nitrate; however the
Central Coast Regional Water Quality Control Board uses 1.0 mg/L as an advisory criterion.
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Figure 6 - Mean Nitrate Concentration by Year
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Fecal Indicator Bacteria (FIB) are common to many sources including dogs, cats, rodents and
humans. Human specific bacteroides was analyzed to distinguish between human and other sources.
Bacteroides are bacteria found in the guts of warm-blooded animals, and genetic markers can be
applied to distinguish between human and other sources. This analysis was done using an Applied
Biosystems Step One Real-Time peR System. A summary of results from various stations in the San
Lorenzo River watershed and Soquel Creek are also included in Table 3 for comparison. Note that
none of the 2011 samples tested positive for human-specific bacteroides.
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Table 3 - Summary of Bacteroides Results

Average
Station LOCATION Year SamDles Detections Detection
AO Aptos Creek @ Mouth 2008 9 1 38.4

AO Aptos Creek (a) Mouth 2009 9 3 169.4

AO Aptos Creek @ Mouth 2010 12 6 40.6
AO Aptos Creek (cV Mouth 2011 5 0 0

A03 Aptos Creek @ Spreckles Dr, 2008 9 0 0
A03 Aptos Creek@ Spreckles Dr. 2009 10 5 12.36
A03 Aptos Creek (cV Spreckles Dr. 2010 11 4 52.88
A03 Aptos Creek @ SDreckles Dr. 2011 6 0 0

A11 Trout Gulch 2008-10 4 3 938.30
A11 Trout Gulch 2011 1 0 0

SO Soquel Creek at Mouth 2008-10 17 5 31.88
Various San Lorenzo Watershed 2008-10 17 8 60.64

Figure 7 displays the geometric mean for E.coli and the number of time sample results exceeded the
water quality standard of 400 mpn / 100 mL at station AO 1.

Figure 7 - E. coli Geometric Mean and Number of Exceedences by Year
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7.0 Discussion

Identifying statistically significant water quality trends is challenging and attributing any trends to
management efforts is difficult. This is due in large part to the temporal and geographic variability

inherent in this type of sampling, and because management efforts are usually small in scale
compared to the larger systems they occupy and the stressors upon those systems. Nevertheless,
ongoing monitoring for trends and targeted studies combined with careful analysis can begin to paint
a picture of whether or not water quality is improving. Often, it is the case that numerous sources are
contributing bacteria via several transport mechanisms to receiving waters. It is necessary to take an

, incremental approach to understanding impacts, implementing projects and evaluating results. A
prudent approach includes identifying the most likely sources, addressing them, and then moving to
target the next-likely source. Ideally, over time, ongoing monitoring should show changes in
environmental condition resulting from this incremental approach.

The data continue to indicate elevated levels of indicator bacteria in Aptos Creek. Despite elevated
levels in the creek, there were no beach postings between 2009 and 2011 at either Rio del Mar
(station 0110) or Seacliff State Beaches (station 0140). Bacteria levels are highest at the creek
mouth (AOO) and generally decline as you go further upstream. The high number of birds
consistently observed in the river's lagoon may account for some of this trend. This theory is
supported by the fact that prior testing using ribotyping indicated a significant source of bird
contamination in Aptos Creek at the mouth.

It is worth noting that bacteria counts in Aptos Creek were relatively low, but increased between
2008 and 2010 before decreasing in 2011. The amount of flow in the creek when each sample was
collected may be one factor influencing the results.

Prolonged precipitation will increase groundwater elevations, and as this happens, shallow

groundwater can come into contact with pollutants associated with leaking or damaged sewer lines
and septic systems. Additionally, rainfall will mobilize contaminants collected on the ground surface
during the dry months. As more precipitation falls, more runoff is generated, and generally more
pollutants are carried to surface waters as a result. However, at a certain point-with enough rainfall

and runoff-pollutants may become diluted and concentrations may decrease.

We generally know that 2008 and 2009 were dry years, and 2011 was a particularly wet year. Aptos
Creek is not gauged, but flow records from the adjacent watershed (Soquel Creek) can be useful in a
qualitative discussion about the influence that flow conditions may have had on bacterial sample
results. To investigate this, we compiled the average daily flow from Soquel Creek each day that we
sampled for water quality. We calculated the geometric mean of the bacteria results for each year
and calculated the average flow on the sample days during that year. '(We used geometric mean for
the bacterial results because the data is not normally distributed, and thus an arithmetic mean is not
appropriate for that data). Table 2 displays these results. Data indicate that flow in 2011 was greater
than in other years, and this supports the idea that dilution may have played a factor in these results.
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Table 4 - Geometric mean E.co/i and average flow by year

Year GeoMean E.coli @ AOl

2008" 246
2009" 373
2010" 747
2011" 200

"
Average Flow (ds)

16

10

20

28

"

"

"

While dilution may account for the decrease in bacteria counts between 2010 and 2011, we cannot
m1e out that the decrease in bacteria could be a result of project implementation. Regardless,
additional monitoring would be needed to verify this conclusion.

Valencia Creek (station A122) and Trout Gulch (station All) both have high levels of indicator

bacteria and elevated levels of nitrate. Nitrate values in the County are generally low, and our

experience tells,us that when higher concentrations of nitrate are observed there is usually a source
in close proximity to the sampling station. Since residences on Trout Gulch and Valencia Creek are
on septic systems, we assume that they may be the cause of these high results. In fact, staff observed
a failing septic system along Trout Gulch. The residence was red-tagged 

by the County and has since
been vacated.

Human specific bacteroides were detected with the highest percentage occurring in Trout Gulch
between 2008 and 2010, when three of four samples tested positive. Not only did three of four of the
Trout Gulch samples test positive for human specific bacteroides, one test had a considerably high
result. (See Table 3 for a list of all results). For per~pective, these results can be compared to various
sample results from the San Lorenzo River and Soquel Creek watersheds, where nearly half to one-
third of the samples tested positive for human specific bacteroides, respectively. None of the 2011
samples tested positive for human specific bacteroides. Based on these results, some inferenèe could
be made that the project reduced the human component of indicator bacteria, however additional and
ongoing monitoring would be needed to support such a conclusion. We recommend that more work
be done in Trout Gulch to identify and eliminate potential sources of bacteria.

The relative concentrations between stations of indicator bacteria, nitrate and ammonia
concentrations are useful in assessing potential sources of contamination to the Aptos Creek Lagoon.
Additional statistical analysis using an Excel macro that performs a Mann-Kendall test for trends
was performed to identify any statistically significant trends. Mann-Kendall is used for non-
parametric (i.e. not normally distributed) data, anØ the test incorporates seasonality so that results are
compared month to month (i.e, January to January). The only significant trends identified were'
slightly increasing trends for E.eali at stations A03 and AOO for the months of June and May,
respectively. All other results were not significant, however they generally indicated decreasing
concentrations of indicator bacteria and nitrate.

In summary, sewer improvements were successfully completed in the Aptos Esplanade and Valencia
Creek areas. Given the monitoring results, it is difficult to identify any changes in water quality
conditions directly resulting from the project's implementation. Nevertheless, by removing one more
potential source of bacteria and identifying areas where future work should be focused, this project
moves us one step closer to knowing how to address bacterial contamination in Rio del Mar Beach
and Seacliff State Beaches.
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Appendix C - PHOTOS

Top Left: Digging trenches for new transmission line. Top Right: Installing manholes. Bottom Left:
Installing pipe. Bottom Middle: Installing pipe. Bottom Right: Construction site.

Top Left: Installing manhole covers. Top Right: Installed manhole covers. Bottom Left:
Construction site after repaving. Bottom Right: Repaving construction site,



APPENDIXD
Map of Sewer Connections
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APPENDIXE
As- Built Drawings
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