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Introduction

The Monterey Regional Storm Water Management Program’s {(MRSWMP) water quality monitoring
program is modeled after the Monterey Bay National Marine Sanctuary’s (MBNMS) Dry Run/First
Flush monitoring program, for which volunteers collect water samples which are analyzed for
common urban pollutants. This monitoring program design promotes volunteer participation,
stewardship and environmental education while providing important data regarding the quality of
water flowing into Monterey Bay National Marine Sanctuary.

The 2017 MRSWMP monitoring program collected water samples prior to the first major rainstorm of
the year (Dry Run), and during the first major rainstorm of the winter season (First Flush). Samples
collected during dry weather provide information regarding pollutants of concern and can give an
indication of urban water uses (car washing, pressure washing, irrigation or itlicit discharges), or
groundwater base flow. In some cases, dry weather flows can be more concentrated than those of wet
weather flows due to less dilution. Water samples collected during the first major storm of the winter
season provide information on the concentration of contaminants in storm water after months of dry
weather accumulation of pollutants on land in urban areas. All runoff from the Monterey region
eventually flows into MBNMS except in Pacific Grove where some dry and wet weather flows are
diverted to the sanitary sewer. 1t is hoped that this data provided by the MRSWMP water quality
monitoring program provides local cities with the information to implement best management
practices to improve water quality.

This monitoring program is designed to meet E.8.ii requirements under the Phase I Stormwater
Permit of the MRSWMP, satisfying public involvement and participation elements of the permit. This
monitoring program does not fulfill the E.13 requirements pertaining to ASBS Monitoring, TMDL
Monitoring, 303(d) Monitoring or Receiving Water Monitoring, which are completed by permittees
individually or through regional programs. For additional information regarding the Central Coast
ASBS Regional Monitoring Program, please visit: http://ccasbsrmp.stanford.eduw/

Methods

The same protocols and laboratory analyses are used for all of the MRSWMP water quality monitoring
events. Volunteers take field measurements (water temperature, pH, electrical conductivity, and
transparency), and collect water samples for lab analysis of nutrients (nitrate, orthophosphate,
ammonia, and urea), bacteria (Eschericia coli and enterococcus), metals (copper, lead and zinc) and
total suspended solids, color, Methylene Blue Active Substances (MBAS) detergents, fluoride,
hardness {(as CaCO3), potassium and turbidity.

Most results (lab and field) in this study are compared to receiving water standards established for
beneficial uses in a stream, lake, or the ocean (see Table 1). These receiving water quality standards
are not meant for end of pipe monitoring, such as for this MRSWMP water quality monitoring
program, except for the analytes that refer to the MS4 General Permit. However, lacking many
standards for end-of-pipe monitoring these receiving water standards are used for comparison.

MBAS detergents and metal results are compared to the Water Quality Control Plan for the Central
Coast Basin (Basin Plan) Water Quality Objectives (WQO) set by the Regional Water Quality Control
Board (RWQCB) for the protection of marine aquatic life. Because there are no numerical water
quality objectives in the Basin Plan for E. coli, enterococcus, nitrate, orthophosphate, and total



suspended solids (TSS), those results are compared with the U.S. Environmental Protection Agency
(U.S. EPA) WQO and Central Coast Ambient Monitoring Program’s (CCAMP) Action Levels. The
U.S. EPA objectives are for the protection of human health while CCAMP’s Action Levels are
benchmarks that are set for receiving water concentrations at which pollutants may impact cold-water
fish. Action Levels typically represent existing regulatory standards, levels derived from the literature
or other agency references, or from data that shows levels are elevated relative to the data distribution
for that parameter on the Central Coast. It is important to reiterate that both RWQCB Basin Plan
water quality objectives and CCAMP Action Levels are established for receiving waters and not for
end of pipe discharges such as is collected for the MRSWMP monitoring. There are no end of pipe
objectives for most of the monitored analytes of the MRSWMP monitoring program, however, the
State Water Resources Control Board (SWRCD) National Pollution Discharge and Elimination
System (NPDES) MS4 General Permit does provide end of pipe water quality standards or Action
Levels for: ammonia, color, hardness, potassium and turbidity. For turbidity, the SWRCB NPDES
MS4 Action Level has been supplanted by CCAMP Action Level that is more protective of water
quality. No Action Level was provided in the SWRCB NPDES MS4 General Permit for fluoride.

Dry Run monitoring entails collecting a single grab sample from each site with flowing water. Sites
that did not have water flowing were documented as “no flow” on a field data sheet. Greenwood Park
(Pacific Grove) is monitored for the Dry Run despite the flow being diverted into the sanitary sewer.
This information is valuable as it identifies if there are contaminants in the runoff that did not flow to
the ocean. During the First Flush event, grab samples were collected 30 minutes apart for two time
series, results were averaged. In this report, averaged First Flush results are reported by analyte,
individual time series results are reported by jurisdiction in Appendix 3. Samples for urea were
collected only during the first time series, and are not an average but a single sample result from each
event.

Grab sample results are reported as concentration, consistent with how the water quality objectives are
defined. However, this does not give an indication of the load of pollutants being discharged. Flow
was measured by filling a container of known volume (a bucket), timing how fast the container filled,
and estimating how much of the flow was captured while filling the container. First Flush
instantaneous flow calculations are an average of two time series samples, while the Dry Run
instantaneous flow calculations are from a single sample (Table 2).
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Figure 2. Volunteers gathrins {Monterey) Figure 3. During te Dry Rn, voluters check
for training during the Dry Run. First Flush sites for flowing water at Bay Street
Photo: C. Mann. {Seaside). Photo: C. Mann.
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Results

Two monitoring events took place during the 2017 MRSWMP permit year:

¢ The Dry Run was conducted on September 16", 2017 at 15 sites with the help of 18 volunteers.
Only 5 of the 15 sites had enough flowing water to be sampled.

o The first major storm of the rainy season hit the central Monterey Bay on the morning of
November 16", 2017. Volunteers for Pajaro (Monterey County) were mobilized at 12:00 pm
when the front slid south (Figure 4) and came ashore. Monterey Peninsula volunteers were
mobilized a few hours later at 2:00 pm when the front inched closer to the Monterey Peninsula
(Figure 5). A total of 27 volunteers assisted with the collection of field data and samples at all 15
sites.
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Figure 4. Radar image of the slorm front as it approached Pajaro and the Monterey Peninsula on
November 16, 2017 at 20:49:27 UTC, retrieved on November 20, 2017 at 1:16 pm,
Image: National Weather Service.



Flow was measured by volunteers at the time of sampling except at the following sites: Bay Street
(Seaside and Sand City), and Lovers (Pacific Grove) due to the end of pipe inaccessibility; Pajaro
(Monterey County) and Crossroads (Monterey County) due to flap gates at the end of the outfall that
impedes natural flow. HopkinsMon First Flush flow measurements were based upon just one
measurement by the team. All other instantaneous flow estimates are listed in Table 2. First Flush
flow estimates are averages of the first and second sample collections.

Analyte descriptions below are listed alphabetically and include box and whisker graphs showing the
data divided into dry weather monitoring (DR) and wet weather monitoring (FF) by site. Dry Weather
monitoring events include Dry Run and any historical Spring Run and Summer Run events; wet
weather monitoring is inclusive of First Flush and historical Second Flush events. Box and whisker
graphs show a distribution of the dataset in a convenient format for making comparisons. The box
represents the range of 50% of the data with a point in the middle that represents the median value.
The upper and lower whiskers represent the remaining upper and lower 25% of the data. The end
point of the whiskers show the maximum and minimum result for that analyte at that location and
gives an indication of best and worst case results. Each graph includes a marker (open circle) for the
most recent year’s result to gain insight into pollutant concentrations for the current year and how it
compares to historical results.

Table 2: Instantaneous flow estimates in gallons per minute (gpm). NA= data not
available due to issues with pipe and/or accessibility, NR= Not recorded, NF= No flow.

Sites Dry Run | First Flush
Pajaro (Monterey County) NF NA
Bay Street (Seaside and Sand City) NF NA
Twins (Monterey) NR 540
San Carlos Beach (Monterey) NF 240
Steinbeck (Monterey) NF 59
HopkinsMon (Pacific Grove) 0.47 11
HopkinsPG (Pacific Grove) NF 120
8t Street (Pacific Grove) NF 260
Greenwood Park (Pacific Grove) 0.28 1200
Lover’s (Pacific Grove) NF NA
Pico (Pacific Grove) 22.4 475
4" Avenue (Carmel) NF 14
Ocean Avenue (Carmel) NF 56
8" Avenue (Carmel) 1.9 39
Crossroads {Monterey County) NF NA

NR= Not Recorded.



Table 3. The range of results for field measurements and lab samples. Dry Run samples are a
single sample, First Flush range results are not averaged, with both time series samples taken into

account.
Parameter Units Dry Run First Flush
Ammonia as N mg/L ND-1.1 0.11 — 6.00
Color color units 14 - 100 150 - 1750
Conductivity uS 1840 - 3800 70 - 950
Copper- total ug/L 8-32 12.78 — 606.71
Escherichia coli (E. coli) | MPN/ 100 ml 880 — 242,000 626 - >241960
Enterococcus MPN/ 100 ml 74 - 1120060 4412 - 173289
Fluoride mg/L 0.1-0.5 0.06 - 0.54
Hardness mg/L 223 - 626 12.91 — 1098.99
Lead- total pg/L ND -1 1.33-32.79
MBAS Detergents mg/L 0.08 — 0.59 0.38—1.85
Nitrate as N mg-N/L ND - 1.1 0.14 —4.00
Orthophosphate as P mg-P/L ND-0,32 0.07 - 4.29
pH pH units 6.5-175 5-9
Potassium mg/L 6-15 1.44 — 64.77
Total Suspended Solids mg/L ND - 10 6.0 — 808.0
Transparency cm 48.2 ->120 1-88
Turbidity NTU 38-10 15.0 —-732.0
Urea ug/L 15-139 ND - 754.0
Water temperature °C 16.8 —19.5 16.5—18.6
Zinc- total pg/L ND - 106 64.56 — 458.01




Ammonia as N

Ammonia, in conjunction with other analytes, can assist in identifying a discharge of sewage,
industrial, or commercial liquid wastes. The SWRCB NPDES MS4 General Permit Action Level for
ammonia as N is 50 mg/L; the MDL was 0.05 mg/L for both the Dry Run and the First Flush. Figure 5
represents all MRSWMP ammonia as N data since 2013 for both dry weather (DR) and wet weather
(FF) All results are listed in Appendix 2.

e 2017 Dry Run and First Flush results for all sites were below the Action Level.
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Figure 5. 2013- 2017 MRSWMP ammonia as N resuits. Non-detects were given the value of half the
Minimum Detection Limit (MDL) but their true value lies between the zero and the MDL. Sites are
listed north to south.



Color

Color, in conjunction with other analytes, can assist in identifying a discharge of sewage, wash water,
or industrial or commercial liquid wastes. The SWRCB NPDES MS4 General Permit Action Level
for color is 500 units; the MDL for color for both the dry and wet results varies based upon the
turbidity of the sample water from 3 to 750 color units. Figure 6 represents all MRSWMP color data
since 2013, for both dry weather (DR) and wet weather (FF). All results are listed in Appendix 2.

¢ Dry Run results: In 2017, all sites were below the Action Level.

¢ First Flush results: All sites were below the Action Level, except for one site, Pajaro
(Monterey County) which had an average result of 1125 color units in 2017.
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Figure 6. 2013 - 2017 MRSWMP color results. Non-detects were given the value of half the
Minimum Detection Limit {(MDL) but their true value lies between the zero and the MDL. Sites are
listed north to south.



Copper

Copper is toxic to marine organisms causing reduced reproduction, developmental deformities,
reduced photosynthesis, and mortality. Copper and other heavy metal toxicity can be mitigated by the

presence of sediment or other binding compounds that may reduce the metal’s bioavailability. Copper

is present in some brake pads, pesticides, wood preservatives, roofing materials, and architectural
structures such as gutters and downspouts.

The Basin Plan WQO established for total copper is 30 pg/L; the MDL for copper was 2 pg/L for both

the Dry Run and First Flush. Figure 7 represents all MRSWMP copper data since 2006, for both dry
weather (DR) and wet weather (FF). All results are listed in Appendix 2.

¢ Dry Run results: Copper concentrations were below the WQO, except for one site,
HopkinsMon (Pacific Grove) with a result of 32 pg/L in 2017.

e First Flush results: Thirteen of the sites monitored (87%) were above the WQO in 2017. The

highest average result was from Steinbeck (Monterey) with a value of 499 pug/L.
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Figure 7. 2006-2017 MRSWMP total copper results. Non-detects were given the value of half the
Minimum Detection Limit (MDL) but their true value lies between the zero and the MDL. Sites are
listed north to south.
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Escherichia coli (E. coli)

Escherichia coli (E. coli) and enterococcus are types of indicator bacteria found in warm-blooded
animals. While E. coli and enterococcus do not cause disease in humans, they are pollutants of
concern because they indicate the potential presence of pathogens that do cause disease in humans and
wildlife.

The U.S. EPA Ambient Water Quality Criteria for £. o/t is 235 MPN 100 ml. The MDL for E. coli
was | MPN 100 ml for the Dry Run, and 100 MPN 100 ml for the First Flush. Figure 8 represents atl
MRSWMP E. coli data since 2006, for both dry weather (DR) and wet weather (FF). All results are
listed in Appendix 2.

* Dry Run results: In 2017, all of the sites were above the WQO for E. coli. The highest E. coli
result was 242,000 MPN 100 ml from HopkinsMon (Pacific Grove).

o First Flush results: In 2017, all of the sites were above the WQO. The highest average result
was from Greenwood Park (Pacific Grove) with a value of 146,841 MPN 100 ml.

2006 -2017 MRSWMP E. coli
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Figure 8. 2006-2017 MRSWMP E. coli results. Non-detects were given the value of half the
Minimum Detection Limit (MDL) but their true value lies between the zero and the MDL. Sites are
listed north to south.
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Figure 9. 2006-2017 MRSWMP enterococcus results. Non-detects were given the value of half the
Minimum Detection Limit (MDL) but their true value lies between the zero and the MDL. Sites are
listed north to south.

12




Fluoride

Fluoride, in conjunction with other analytes, can assist in identifying a discharge of sewage, wash
water, tap water, or industrial or commercial iquid wastes. However, California American Water, the
local water provider for Monterey Peninsula cities, does not add fluoride to local tap water and reports
that tap water on the Monterey Peninsula contains from 0.25 - .60 m L of fluoride from natural
sources. Sunny Mesa Community Services District provides water for the Pajaro (Monterey County)
area and reports that fluoride is not added to the water supply which contains 0.20 mg L from natural
sources. There is no Action Level for fluoride. The MDL for fluoride for the Dry Run was 0.1 mg/L,
and for the First Flush was 0.02m L. Figure 10 represents all MRSWMP fluoride data since 2013,
for both dry weather (DR) and wet weather (FFAI results are listed in Appendix 2.

¢ Dry Run results: The highest fluoride result was from HopkinsMon (Pacific Grove) with a
value of 0.9 mg/L in 2017.

e First Flush results: The highe t average fluoride result was 0.34 mg L from Pajaro (Monterey
County) in 2017.

2013- 2017 MRSWMP Fluoride
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Hardness (as CaCO3)

Hardness (as CaCO3) in conjunction with other analytes, can assist in identifying a discharge of
sewage, wash water, tap water, or industrial or commercial liquid wastes. Additionally, when
hardness increases the amount of dissolved metals biologically available to aquatic and marine life
decreases, resulting in a decrease in the toxicity of the metal.

The SWRCB NPDES MS4 General Permit Action Level for hardness is not less than or equal to 10
mg/L or greater than or equal to 2,000 mg/L; the MDL for hardness (as CaC0O3) was 10 mg/L for both
the Dry Run and First Flush. Figure 11 represents all MRSWMP hardness data since 2013, for both
dry weather (DR) and wet weather (FF).  All results are listed in Appendix 2.

e 2017 Dry Run and First Flush results: All sites were within the acceptable range.
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Figure 11. 2013 - 2017 MRSWMP hardness (as CaCO3) results. Non-detects were given the value of
half the Minimum Detection Limit (MDL) but their true value lies between the zero and the MDL.
Sites are listed north to south.
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Lead

Lead is toxic to marine organisms causing reduced reproduction, developmental deformities, reduced
photosynthesis, and mortality. Lead and other heavy metal toxicity can be mitigated by the presence
of sediment or other binding compounds that may reduce the metal’s bioavailability. Lead is present
in some types of paint, water distribution systems, and auto emissions. It can be passed through the
food web through uptake by plants that are grown in lead contaminated soils.

The Basin Plan WQO established for total iead is 30 pg/L; the MDL for lead was 1 pg/L for both the
Dry Run and First Flush. Figure 12 represents all MRSWMP lead data since 2006, for both dry
weather (DR) and wet weather (FF).  All results are listed in Appendix 2.

e Dry Run results: All lead results were below the WQO in 2017 and three sites had non-
detects: Twins (Monterey), Greenwood Park (Pacific Grove), and Pico (Pacific Grove).

o First Flush results: Only one of the monitored sites was above the WQO in 2017. Pajaro
(Monterey County) had an average result of 32 pg/L.

Figure 12. 2006-2017 MRSWMP lead results. Non-detects were given the value of half the
Minimum Detection Limit (MDL) but their true value lies between the zero and the MDL.. Sites are
listed north to south.
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MBAS Detergents

MBAS detergents in sample water can determine if a discharge is from sewage or wash water, and in
conjunction with other analytes, can assist in identifying a discharge of industrial or commercial liquid
wastes.

The Basin Plan’s WQO established for MBAS detergents is 0.2 mg/L; the MDL for MBAS detergents
was 0.1 for the Dry Run, and 0.05 mg/L for the First Flush. Figure 13 represents all MRSWMP
MBAS detergent data since 2013, for both dry weather (DR) and wet weather (FF). Al results are
listed in Appendix 2.

e Dry Run results: In 2017, MBAS concentrations were below the WQO for all but one site,
HopkinsMon (Pacific Grove), with a result of 0.59 mg/L.

e First Flush results: In 2017, all of the sites monitored (100%) were above the WQO. The
highest average result was from San Carlos (Monterey) with a concentration of 1.54 mg/L.
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Figure 13. 2013 - 2017 MRSWMP MBAS detergent results. Non-detects were given the value of half
the Minimum Detection Limit (MDL) but their true value lies between the zero and the MDL. Sites
are listed north to south.
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Nitrate as N

Nitrogen is an element needed for plant growth. Primary sources of nitrate include runoff from
fertilized lawns, agricultural and pasture lands, construction sites and septic or sewer system leachate.
Nitrate in runoff can lead to excessive nitrate in groundwater or increased growth of algal blooms that
degrade water quality as those plants die off and consume oxygen in their decomposition.

The CCAMP Action Level for nitrate as N (NO3-N) is 2.25 mg-N/L. The MDL was 0.1 mg-N/L for
the Dry Run, and 0.01 mg-N/L for the First Flush. Figure 14 represents all MRSWMP nitrate as N
data since 2006, for both dry weather (DR) and wet weather (FF). All results are listed in Appendix
2,

s Dry Run results: In 2017, all sites were below the Action Level, and one site, 8" Avenue
(Carmel) had a non-detect.

¢ First Flush results: In 2017, all but one site was below the Action Level. Steinbeck
(Monterey) had an average result of 2.78 mg/L.
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Figure 14. 2006-2017 MRSWMP nitrate as N (NO3-N) results. A result of 13.2 mg/L from Bay
Street (Seaside) during the FF in 2006 was removed from the graph to better illustrate all other results.
Non-detects were given the value of half the Minimum Detection Limit (MDL) but their true value lies
between the zero and the MDL. Sites are listed north to south.
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Orthophosphate as P

Phosphorus is an essential element for plant growth. Orthophosphate is a form of phosphorus
commonty found bound to soil particles, in sewage, fertilizers, and in detergents that contain
phosphates. In aquatic systems, orthophosphate is rapidly taken up by algae and aquatic plants. With
excessive amounts present, large algal blooms can occur which can lead to degraded water quality
conditions toxic to aquatic life.

The CCAMP Action Level for orthophosphate as P (PO4-P) is 0.12 mg-P/L. The MDL was 0.1 mg-
P/L for the Dry Run, and 0.02 mg P/L for the First Flush. Figure 15 represents all MRSWMP
orthophosphate as P data since 2006, for both dry weather (DR) and wet weather (FF).  All results
are listed in Appendix 2.

¢ Dry Run results: In 2017, three of the sites monitored had results above the WQO, the highest
result was 0.30 from Twins (Monterey). Greenwood Park (Pacific Grove) and Pico (Pacific

Grove) had non-detects.

o First Flush results: In 2017, all results were above the Action Level. The highest average
result was from Steinbeck (Monterey) with a value of 2.54 mg-P/ L.
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Figure 15. 2006-2017 MRSWMP orthophosphate asP (PO4-P) results. A result of 7.01 mg/L from
Steinbeck (Monterey) during the FF in 2010 was removed from the graph to better illustrate all other
results. Non-detects were given the value of half the Minimum Detection Limit (MDL) but their true
value lies between the zero and the MDL. Sites are listed north to south.



Potassium

Potassium, in conjunction with other analytes, can assist in identifying a discharge of sewage,
industrial, or commercial liquid wastes.

The SWRCB NPDES MS4 General Permit Action Level for potassium is 20 mg/L; the MDL was 0.5
mg/L for the Dry Run, and 1.0 mg/L for the First Flush. Figure 16 represents all MRSWMP potassium
data since 2013, for both dry weather (DR) and wet weather (FF). All results are listed in Appendix
2.

e Dry Run results: In 2017, all sites were below the Action Level.

» First Flush results: In 2017, all sites were below the Action Level except for one site, Bay
Street (Seaside), with an average result of 55 mg/L.
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Figure 16, 2013 - 2017 MRSWMP potassium results, Non-detects were given the value of half the
Minimum Detection Limit (MDL) but their true value lies between the zero and the MDL. Sites are
listed north to south.
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Total Suspended Solids

Total suspended solids (TSS) are measured because high amounts of sediment can destroy habitat,
suffocate eggs in fresh water systems, limit the food supply, clog gills or impair an organism’s vision
when feeding.

The CCAMP Action Level for TSS is 500 mg/L; the MDL was 2 mg/L for both the Dry Run and First

Flush. Figure 17 represents all MRSWMP TSS data since 2006, for both dry weather {(DR) and wet
weather (FF). All results are listed in Appendix 2.

o Dry Run results: In 2017, all sites were below the Action Level and one site, Pico (Pacific
Grove), had a non-detect.

¢ First Flush results: In 2017, all sites except one were below the Action Level. Pajaro
(Monterey County) had an average result of 652 mg/L.
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Figure 17. 2006-2017 MRSWMP TSS results. A result of 3080 mg/L from San Carlos (Monterey)
during the DR in 2007 was removed from the graph to better illustrate all other results. Non-detects
were given the value of half the Minimum Detection Limit (MDL) but their true value lies between the
zero and the MDL. Sites are listed north to south.
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Figure 18. 2013- 2017 MRSWMP turbidity results. Non-detects were given the value of half the
Minimum Detection Limit (MDL) but their true value lies between the zero and the MDL. Sites are
listed north to south.
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Urea

Urea is an organic compound that is often used in agricultural and urban fertilizers. While there is not
an established Action Level, urea concentrations are compared between sites. The MDL for urea was
10 pg/L for the Dry Run, and 8 pg/L for the First Flush. Figure 20 represents all MRSWMP urea data
since 2006, for both dry weather (DR) and wet weather (FF).  During the First Flush urea was
collected during the first time series only; results shown in Figure 19 are not averaged. All results are
listed in Appendix 2.

o Dry Run results: In 2017, the highest urea result was from Twins (Monterey) with a value of

139 pg/L.

e First Flush results: In 2017, the highest result was from HopkinsMon (Monterey) with a value
of 754 pug/L.

2006-2017 MRSWMP Urea

® Median

Q2017

3000

MPN/ 100 ml

2000

]

e 1 b
& < & & & & % & % & <
2 S SIS AR LIRS SRS
& LR FOF S g & F ‘:P& FEFLEE & 0“&'@5‘@&5‘6’
SELEE T F S & &L E o F o

Figure 19. 2006-2017 MRSWMP urea results. Non-detects were given the value of half the
Minimum Detection Limit (MDL) but their true value lies between the zero and the MDL. Sites are

listed north to south.



Zinc

Zinc is toxic to marine organisms causing reduced reproduction, developmental deformities and
mortality. Zinc and other heavy metal toxicity can be mitigated by the presence of sediment or other
binding compounds that may reduce the metal’s bioavailability. Zinc sources in urban runoff include
tires, paint, and outdoor zinc surfaces such as galvanized surfaces.

The Basin Plan WQO for total zinc 1s 200 p L. The zinc MDL was 10 p L for both the Dry Run and
First Flush. Figure 20 represents all MRSWMP zinc data since 2006, for both dry weather (DR) and
wet weather (FF).  All results are listed in Appendix 2.

¢ Dry Run results: In 201 , all sites were below the Action Level, and one site, Pico (Pacific
Grove) had a non-detect.

¢ First Flush results: In 2017, one site was above the WQO with an average result of 424 pg/L
at Pajaro (Monterey County).
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Figure 20. 2006-2017 MRSWMP zinc results. Non-detects were given the value of half the Minimum
Detection Limit (MDL) but their true value lies between the zero and the MDL. Sites are listed north

to south,






¢ Nitrate as N exceeded the CCAMP Action Level only at Steinbeck. The highest average of all
MRSWMP sites was at Steinbeck with an average result of 2.78 mg-N/L.

¢ Orthophosphate exceeded the CCAMP Action Level in all samples at all Monterey sites.
Steinbeck had the highest average of all MRSWMP 2017 sites with a result of 2.54 mg-P/L.

o Turbidity exceeded the CCAMP Action Level for all samples at all sites

e Zinc exceeded the RWQCB Basin Plan WQO for all samples at Steinbeck, and in the first time
series samples at Twins.

¢ Ammonia, color, hardness, lead, potassium, and total suspended solids were all below WQOs
and Action Levels for both time series samples at all sites.

All 2017 results can be found in Appendix 2 and by jurisdiction in Appendix 3.

Monterey County
For the 2017-2018 permit year, two sites were monitored: Pajaro and Crossroads. There was no flow
at either site during the Dry Run monitoring event.

During the First Flush:

e FE. coli exceeded the U.S. EPA WQO in all samples at both Monterey County sites.

e Enterococcus exceeded the U.S. EPA WQO in all samples at both Monterey County sites.

o Color exceeded the WQO listed in the NPDES MS4 permit for Pajaro with an average result of
1125 color units, the highest average for all MRSWMP 2017 sites, and the highest result for
color since the start of MRSWMP color measurements in 2013.

o Copper exceeded the RWQCB Basin Plan WQO in both samples at Pajaro.

¢ Lead exceeded the RWQCB Basin Plan WQO in both samples at Pajaro. Pajaro had the
highest average result for all MRSWMP 2017 sites with an average of 32 pg/L.

¢ MBAS surfactants exceeded the RWQCB Basin Plan WQO in all samples at both Monterey
County sites.

¢ Orthophosphate exceeded the CCAMP Action Level in all samples at both Monterey County
sites.

¢ Total Suspended Solids exceeded the CCAMP Action Level at Pajaro with an average result of
652 mg/L, which is also the highest average result for all MRSWMP 2017 sites.

s Turbidity exceeded the CCAMP Action Level at Pajaro with an average result of 605.5 NTU,
which is also the highest average result for all MRSWMP 2017 sites.

e Zinc exceeded the RWQCB Basin Plan WQO for Pajaro with an average result of 424 pg/L,
which is also the highest average result for all MRSWMP 2017 sites.

¢ Ammonia, hardness, nitrate as N, and potassium results did not exceed WQOs or Action
Levels for any samples during the First Flush.

All 2017 results can be found in Appendix 2 and by jurisdiction in Appendix 3.

Pacific Grove

For the 2017-2018 permit year, six sites were monitored: HopkinsMon, HopkinsPG, 8 Street,
Greenwood Park, Lovers, and Pico. Hopkins Mon, Hopkins PG, 8 Street, Greenwood Park, and
Lovers are upstream of a dry weather diversion that diverts dry weather urban runoff usually from
April to October, to the Monterey Regional Water Pollution Control Agency (now called Monterey



One Water) for treatment. Even though Greenwood Park water is diverted during dry weather, we
continue to sample it because it flows into an urban park and is indicative of dry weather flows that are
not entering the ocean. Due to the operation of the dry weather diversion, Lovers and 8" Street were
not flowing for the Dry Run. Despite minimal flow, a team of volunteers persevered and collected
samples at HopkinsMon for the Dry Run. During the First Flush, the HopkinsPG outfall stopped
flowing due to the lack of upstream flow after the first set of samples were collected, therefore only
one set of samples was collected at this site.

For the Dry Run (Pico, Greenwood Park, HopkinsMon):

e E. coli was above the U.S. EPA WQO at all sites. The highest E. coli result for all MRSWMP
2017 sites of 242,000 MPN/100 ml was from HopkinsMon.

¢ Enterococcus was above the U.S. EPA WQO at all sites. The highest result for all MRSWMP
2017 sites of 11,200 MPN/100 ml was from Greenwood Park.

o Copper exceeded the RWQCB Basin Plan WQO for HopkinsMon with a result of 32 pg/L, and
was the highest for all MRSWMP 2017 sites.

o MBAS surfactants exceeded the RWQCB Basin Plan WQO. HopkinsMon was the only
MRSWMP site above the WQO with a result of 0.59 mg/L.

* Orthophosphate exceeded the CCAMP Action Level at HopkinsMon, but was not detected at
either Greenwood Park and Pico.

During the First Flush:

e E. coli was over the U.S. EPA WQO in all samples at all sites. Greenwood Park had the
highest average result for all MRSWMP 2017 sites at 146,841 MPN/100 ml.

e Enterococcus was over the U.S. EPA WQO in all samples at all sites. Greenwood Park had the
highest average result of 102,024 MPN/100 ml for all MRSWMP 2017 sites.

e Copper exceeded the RWQCB Basin Plan WQO at all sites for all samples, except the second
time series sample at Pico.

e MBAS surfactants exceeded the RWQCB Basin Plan WQO for all samples at all sites.
Orthophosphate exceeded the CCAMP Action Level in all samples at all sites.
Turbidity exceeded the CCAMP Action Level for all samples, except the second time series
sample at Lovers.

o Zinc exceeded the RWQCB Basin Plan WQO only during the first time series sample at
Greenwood Park.

¢ Ammonia, color, hardness, lead, nitrate as N, potassium, and total suspended solids were all
below WQOs and Action Levels for both time series samples at all sites.

All 2017 results can be found in Appendix 2 and by jurisdiction in Appendix 3.

Seaside and Sand City
For the 2017-2018 permit year, Bay Street was the only site monitored, and as in past years, this site
had no flow for the Dry Run monitoring event.

During the First Flush:
e F. coli and enterococcus exceeded the U.S. EPA WQO for all samples.
e Copper exceeded the RWQCB Basin Plan WQO for all samples.
e MBAS surfactants exceeded the RWQCB Basin Plan WQO for all samples.
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¢ Orthophosphate exceeded the CCAMP Action Level for all samples.

e Potassium exceeded the WQO listed in the NPDES MS4 permit for all MRSWMP 2017 sites
with an average result of 54.67 mg/L.
Turbidity exceeded the CCAMP Action Level for all samples.
Ammonia, color, hardness, lead, nitrate as N, total suspended solids, and zinc results did not
exceed any WQOs or Action Levels for any samples.

All 2017 results can be found in Appendix 2 and by jurisdiction in Appendix 3.
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Conclusion

Since 2006, the MRSWMP program has utilized the MBNMS’ Dry Run and First Flush programs to
ascertain what concentrations of pollutants are found in both dry and wet weather flows through storm
drains discharging into the ocean. The sites monitored as part of the MRSWMP program are sites that
can provide a good representation of water quality throughout a jurisdiction and in some cases have
been monitored for many years. For 2017- 2018 permit year, fifteen sites were monitored for Dry Run
and the First Flush in six jurisdictions: Monterey County, Seaside/Sand City, Monterey, Pacific Grove
and Carmel.

In past years, approximately half of the MRSWMP sites did not flow during the dry weather months.
This year, five (30%) of the storm drains had flow for the Dry Run: Twins (Monterey), HopkinsMon
(Pacific Grove), Greenwood Park (Pacific Grove), Pico (Pacific Grove), and 8" Avenue (Carmel). Dry
weather data is useful for identifying stormdrain catchments with running water containing pollutants
that should otherwise be dry. First Flush samples may indicate the worst-case scenario of high
pollutant concentrations discharging into the ocean after months of accumulating on the land. The
data allows comparison of pollutant concentrations to water quality objectives and relative
concentrations compared to other drainages. Combined with dry weather data, it informs managers
whether additional source tracking is warranted.

The 2017 First Flush event occurred latest in the year compared to all of the First Flushes since the
start of the program in 2000. Prior to 2017, the record was November 7%, 2002. There were several
other smaller storms in Fall 2017 but they did not generate enough runoff long enough to mobilize for
the First Flush. The November 16" storm dropped almost a half an inch of rain on the region in one
day. Despite the smaller storms that might have washed some pollutants off hard surfaces, many sites
exceeded WQOs or Action Levels for the First Flush. While results exceeded WQOs and Action
Levels, the concentrations were generally lower than previous years, except for MBAS Detergents and
Orthophosphate.

The First Flush event provides an understanding of the types of poliutants flowing into Montercy Bay
National Marine Sanctuary after months of dry weather during which contaminants build up on streets,
roofs and parking lots. By coupling First Flush with the Dry Run and source tracking within each
watershed, a better understanding of each watershed’s specific characteristics and problem areas can
be achieved, providing needed information for decision making and effective storm water programs.
We thank the local cities and Monterey County for supporting this effort and to the many volunteers
for which this event would not be possible.
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Appendix 1: MRSWMP Monitoring sites- listed from north to south

Jurisdiction Site ID Site Name | Drainage | Primry Land Use | MRSWMP | Pipe ID
Area Outfall# | (Inches)
(acres)
70% residential
Monterey County | PASD-01 Pajaro 30 30% commercial MC-1
80% residential
Seaside & Sand 10% commercial
City SSD-02 Bay Street 1200 10% public/ other SC-1 90
63% residential
15% commercial
Monterey MSD-03 Twin 51°s 291 22% public/ other M-15 517 (x2)
12% commercial
38% residential
Monterey MSD-04 San Carlos 22 50% public/ other M-7 24>
66% commercial
12% residential
Monterey MSD-05 Steinbeck 37 22% public/ other M-3 36”
o . .
Pacific Grove | PGSD-09 | HopkinsMon | [ sberesidential ) pGq)
Pacific Grove | PGSD-08 | HopkinsPG 25% public fother | 55 49
Pacific Grove PGSD-0! 8" Street 35 100% residential PG-32
71% residential
Greenwood 25% public/ other
Pacific Grove CENTR-31 Park 238.3 5% commercial PG-28 36"
54% residential
1% commercial
Pacific Grove PGSD-03 | Lover’s Point 240 20% other PG-22 54"
60% residential
Pacific Grove PGSD-04 Pico 17.56 40% public PG-03 40”
86% residential 36"x60”
7% comm/ res box
Carmel CASD-01 4™ Avenue 128.0 7% public/ other C-1 culvert
22% commercial
Ocean 71% residential
Carmel CASD-02 Avenue 115.2 7% comnv/ res C-2 24"
58% residential
27% commy/ res
13% commercial
Carmel CAS-03 8" Avenue 44.8 1% public/ other C-3 24"
Monterey County | CVSD-01 Crossroads 21 100% commercial

2




a0




LE

AN VN Zro AN AN 910 AN 81°0 AN 810 AN 620 SPBOISSOID)
VN SN SN AN - - AN £L°0 IN 80 | AN 1L°0 SNUdAY ;8
IN VN SN AN - - AN 65°0 AN €L°0 AN X0 uB3dQ
AN SN SN AN - - AN £5°0 AN $3°0 AN €10 SNUIAY yf
VN VN 110 | aN aN | 60 aN | 890 | AN | 670 | ON | 620 001
AN VN SN AN AN 81'1 AN 610 TN €€0 AN 6£°0 $.19A07]
YN VN SN 1o | 170 | LS'1 aN 820 | 970 | 9¢0 aN 140 PoOMUS2ID
- - - - -- - = = AN 70 AN 170 199115 ;8
- 5 - - - - - -- AN 99'| AN $¥'0 OdsurjdoHq
- = - = = = = = AN €€°0 I'l 86'0 | uoWsunjdoq
AN VN 190 [ 800 | 600 | 9¥01 | AN 6L°€ AN 9L'T N £9'p yo2quialg
AN VN 10 AN AN 98°0 AN SE0 AN 9Z'0 AN LY0 SO[Ie) UeS
VN VN 010 | 900 | L00 | zL0o | #€0 | 690 | v#0 | Z€0 60 60 SIS UM,
AN VN €10 AN AN LSO AN £5°0 AN 6€°0 AN £€6°0 1§ Aeg
AN VN €20 AN AN t1'0 AN 1£°0 IN 06T AN 160 oleled
€107 | €10T | vI0T | ¥10T | ¥I0T | $YIOZ | S10Z | SI0Z | 9107 | 910T | LIOT | LIOT JweN NI
b: (4 A4 as dans | dd a4 ua A4 Ad LR b (¢ a4

‘a1Aeue s1y3 J0] Sunoluow JINMSHIA Ul
papnjoul 10N = — ‘pojduieg 10N =SN ‘MO]d ON =AN ‘19313p-UON =(IN ‘PZA[euy JON =V N ‘Papa2oxa sem J/SWl (S JO [9AT UOIDY
HNULISJ [BISU20) 3Y) Jey) 31BIipuUl $3%0q papeys /8w ul payodar pue Suuopuow JINA SN 10] SInsal eruoutwre Jo uosuedwo))

N S& Bluowuy



£T9 00¢ SCIl

‘31A[zue siy} Jo SuLIo) oW
dJNMSYIN Ul papnout JoN - ‘pojdwieg JON SN MO ON AN ‘10319p-UON =(N "P2P329Xa Sem SHIUN JO[0d (S JO [9AI]
UOTIOR JILID [BISUAD) 3Y) Jey) J)BIIPUL SIX0Q PIpeyS "siup) 10jo)) ul papodal ‘Guuojiuowr JA SN 10] SINSaL 10[0d Jo uostredwion)

10[0D)



“ F BEE £

i



Copper continued

(]
L'

10
3'5

69

72
55



NEESES AN | AN AN [ aN aN AN
0 |0z>|dN | SN | SN | @8 | 0> | SN | SN | aN | — | - | &N AN
AN N SN | AN | 4N SN |aN | - | - | 4N N
dN | AN | dN SN [dN [dN | SN | SN | dN | — | - | aN AN
ov | 0C VIZE | OF 0c> 0

I SN | AN | aN SN | dN | 4N N N

SN SN

9% |dN [dN | SN | SN | dN | — | — | = | - | - | - | - AN
SN [dN|[SN| SN | SN |aN | — | — | - | = [ = | = | = N
SN | 691 [ SN | SN | SN I -1 -1-1-1-1-= AN
81T N N N
0z | 0 | 4N | SN | SN N AN | AN AN AN
AN | AN | 4N dN | aN AN | AN AN AN
IN | AN | 4N AN | AN aN | 4N N N
210z | zroz | 102| €102 | €10T [ €10 | €107 | €107 | $10Z | PIOZ | PIOZ | PIOT | SIOZ | SIOZ | 910 | 9107 | LIOZ
uds |yng | ¥ | 44 | 4S | ¥ns | M@ | 44 [ 45 [dns | ¥a | 44 | ¥ua ¥a | 44 | ¥a

Lot
LK

SpeOISSOI)
NUIAY 8
ue300)
INUIAY o F
03id

SJOA0T
pOOMUDSIN)
199115 48
Ddsubjdoy
UoSuUrR{doy
J22quIng
Soj1e) Ueg
SIS UM
|
o1eled
BN NS

“Sunjuud 2jeI[108] O} SUOTI3S 0M] OJUI USHOIQ S1 3[qel 9y ] Suuiopuow JINMSAN Ut
papnoul 10N = -~ ‘pajduweg J0N =SN ‘MO[J ON =AN 19319p-UoN =N ‘PazA[euy 10N =V N ‘Papssoxa sem [w 00 /NdI SET Jo 2an23lq0
Anend) 191e M VT S B3 2)BIpUT $IX0q PIpeys W 001 /NJ U panodar Suzopuow JIWMSUIA 0] S1Nsal 7702 -7 Jo uosueduo)

1709 g



o565 | és1

L1068 6I1°¢ EREEE €97 120 91

[ YLEEY | P, 86 ¥E 05601 056 A

065+ B | 916€L | "e ¢10§

09 [EILIEH 81:S £'SST 001 1T9KOT [ €901 | 0§11 208 e
PEST gL 06T I6bT 65 0L3¢€ LO: TS [.€:

62507 IR YA 9+ QuEl 8ZSIE 9 .1 . Obp T TIZR PEEEIM 0 T 060 T cair ceee

| 8L60S | ‘E9%1 HET 4 TN 115 EEM 92L-€ 9 ‘P

| THLLT | TVLLT "8 | 00€0% | §29 0T

[ 6L1961 | T8LT8 1.6 [REIAEN SEL61 AL UL TI6€ | 9ZL6
A svesst 8oL, [ELIUAITEIZ SELTIL v6vb  $T81. LT dibSPI AN 09:1¢
86L A4 EE y8PL1  TIT8 7] PELEL  1ictp §Ts -
€681  £..8T T06S°T 0S1*  6I8€8 0 1677 €9TT1 +8E8F ObEE  11€ *© 80'61 TS *  ‘¥L 1:05°
8 R 4 LLTOT [ T9I¥E | 006+ AL 650v¥
55151 [N 70V | [ 0502 | L0°1

panuiuod 1409 g



Fis

AN | N | 4N dN | AN AN AN AN AN

0z 0z AN SN SN FO1 SN | SN IN - - AN AN

4dN AN SN | AN [ dN SN AN - - AN AN

dN | AN | dN SN | AN [ dN SN [ SN AN - - IN AN

19 or £8 0>

AN | AN SN | AN | N SN AN AN AN AN

SN SN or

dN | 4N SN SN | AN | - - - h - - - - AN

SN | AN | SN SN SN [ AN | - - - == - - - - 4N

SN SN SN SN - - - - - - - - AN

AN 4aN

0z AN SN SN AN 4dN AN AN AN

AN | AN | 4N AN | AN AN AN AN AN

AN | AN | dN dN | AN dN dN 4N AN
10T | T10T | T10T TI0T | €107 | €10Z| €107 | €10T | #10T | ¥I0T | ¥10C | ¥I0OT |S10T| SLOC | 910T

uds | ¥ns | ¥a 44 dS [4nS| Ha | 44 L ) uns | ¥ag 44 | 4@ | 44 4a

910t
LE

dN

Z|Z

dN
AN

AN
AN
1
AN

AN
L1t
Ha

107
J4

SpeoIsso1)
NUOAY 8
weadg
SNUGAY
o31g

SJOA0T]
PoOMUDAIN
s WS
DdsEdoH
uopysurydog
}23qUIBIg
SO[IE]) ueg
SIc ML

1S Reg
oleled
ItIEN IS

‘Bunuud sje1108] 01 SUOTIAS OM] OJUI USNOIq SI 9fqe) Y], “Fuuopuow JWMSHUIN Ul papnjour
JON = - ‘pajdues JON =SN ‘MOl ON =N 19912p-UoN =(IN ‘PoZA[EUY J0N =YN :Papaaoxa sem [W 001 /N +01 J0 A13[q0 Alfend
131e M VAT 24 1Y) 21e01pUl S9X0Q Papeys [W 001 /NJA Ul pauodar Sunioiuowt JINA SYJA 10§ SI0SaI SN020201)u2 JO uosuedwo)

SNA0I0INUY




(00209

S50 e g
- L]
| I 4 N
M 111 4
LN ] L} '
" Lo [ . b} Vo N
B =3 EE

penunuod SNYY0I0IUH



BE

AN aN aN AN AN 0 AN aN AN aN IN 90°0 SpBOISS0I)
10 SN SN AN = = AN aN AN aN 10 v1°0 INUIAY ;8
AN 90 SN 4N = = AN aN AN aN AN 970 ueadQ
AN SN SN AN - = AN anN AN 010 AN F1°0 MUY
10 T0 aN 10 aN €0 1°0 anN | oro aN 1°0 80°0 0214
AN 0 SN AN AN 0 AN €10 | AN aN AN o S J9A0T
0 #'0 SN €0 T0 A 0 €10 | 0Z0 aN €0 80°0 PoOMUAID
= = = - - - - - AN 010 AN 010 EETIT,
- = - - - e - - AN anN AN 01°0 Ddsunjdoy
™ = - - - - - - AN 010 S0 60°0 | uoWsunjdoH
AN 10 aN €0 z0 €0 AN aN AN aN AN Z10 }92quIalg
AN ¥'0 aN AN AN 4] AN aN IN aN AN 01°0 SO|IeD) ueg
¢'0 70 aN 90 t0 €0 30 aN | o0 | 0z0 S0 01°0 SISum]
AN dN dN AN AN [0 AN anN AN 010 AN 00 1S Aeg
AN 70 an AN dN 0 AN 070 | AN 09'1 AN #€0 oleled
€107 €10 $107 y10T $102 $102 G107 | S10T | 910T | 9107 | LIOT | LIOT aweN Mg
ida Jq AS uns uda 44 Ad Ad aa A4 aa A4

914 [eue s1y) Jo Suuojruow JINASYIA Ul papnjaul 10N = - ‘pajdwes JoN =SN ‘MO ON =N ‘10913p-UoN
—(N ‘opuonfy 10f aAudalqo Aijenb 1orem ou st 219y], /8w ur paptodar Suuojiuow JAM SN 0] SInsa1 aponyy jo uosuredwo)

apriongy




1

AN 82 AN g1 AN 6 AN 07 | dN vl SPEOISSOI))
LLT | SN SN | AN -- - AN ot AN oy | 9t¢ 8¢ ANUBAY ;8
AN | so1 SN | 4N - = AN ST dN T | AN 9¢ ue3dQ)
AN | SN SN | dN - -- AN ¥ AN 8¢ | AN 9¢ ANUIAY b
€91 SL 81 61 | 191 09 191 79 6L1 9¢ | €7¢ 6€ 0314
AN | <€l SN | AN [ AN 8% AN 0T AN 1€ | AN LS SJ9A0T
e | vl SN | 687 | vIg S 86¢ 53 9L¢ €T | 9sP 9t POOMUAID

= - - = - = -- = AN 1€ | AN 201 19248 8
- -- &a - - = - - AN | AN %% Ddsunjdoy
- = = = = = - = AN IS | 929 ¥S uojysurydoy
AN s L1 182 | e LY AN 6C AN €€ | AN ¥9 }oquIng
AN | 001 €T AN | AN LS AN £ AN € | AN ¥9 SopIe)) UBS
09¢ | 611 61 789 | 016 £6 84T € 506 6¢ | 6tp ¢S SIS UM
AN | 0TI 1T AN | AN 8 AN 87 AN € | AN TT6 1§ Aeg
AN | Z01 0S AN | AN St AN v AN 101 | AN €01 oreleq
€10T | €102 | $T10T | 10T | ¥I0OT | #10T | SIOT | STOZ | 910T | 9107 | L10Z | L10T JweN I3IS

dd | 44 AS | 4ns | ¥ | A4 ua 44 | 4d | 44 | ¥da A4

‘Suuoniuowt JINMSYIA Ul Papn[aul joN = -- ‘pajdueg
10N =SN MO[] ON =N 10918p-UON =N ‘Papa3adxa sem J/BW 0Oz 01 [enba 1o uey) 1998013 10 T/Bur (] 03 [enba Jo uey) s3] JO [9A]
UonOY HULIDJ [BISUSL) Y} JBY) ABIIPUI Sax0q papeys /3w ul pauodar Suuojiuow JINAMSHIA 10J sHnsal ssaupirey jo uosueduro))

ssaupJaey




Lt

AN [ GN | GN | AN | N | aN [ EE | 4N [ AN | ON | AN | aN | 4N aN | AN I SpeOISSOI)
AN | SN | SN | AN [ aN | SN | SN | 4N - - AN | 8T AN 6 I 6 ANUIAY 8
AN i SN | AN [ 4N 6 SN | 4N - = AN I AN aN | AN 9 Uea00
AN €T SN | AN [ AN | SN | SN | 4N - = AN eeE | AN vT AN | Ol AMUBAY F
aN [ an [ aN | aN | aN 9 3 Ll aN | an | aN 3 aN aN | aN 9 0014
AN 9 SN | AN | 4N 9 SN | AN [ daN 11 AN 9 AN ¥ AN 9 $19A0T
anN ¥ SN | N | aN 8 SN { aN [ an [ 11 aN 6 aN aN | aN | SI PoOMUIID)
AN | SN | SN | AN = = = = = = = = AN aN | AN 6 1S YIg
AN | SN [ SN | AN - - - - - - = = N aN AN 9 Ddsudjdoy
VN [ SN | SN | an = = = = - - = - AN anN z g | uopwsurydoHq
aN L N [ aN | AN | aN 3 aN | an | s1 AN | aN [ 3N aN | AN 3 ¥ooquIAg
AN | SN | SN [ aN | AN 8 0l AN | AN | €2 | AN 3 AN aN | AN 8 So[e)) ues
N [ T [aN [ GN | aN I | aN | aN | aN | 2 aN | s1 aN ¢l an | siI sIgum],
AN 8 6 AN | AN 0z 01 AN | AN [ bR | AN L AN 8 AN 1 1§ Aeg
AN | 0T ¢ | AN | AN | 91 v | AN [ AN | &1 AN | 91 N vl AN [T oreleq
0T | 2107 | €107 | €107 | €102 | €102 | v10Z | #10Z | #10Z | #10T | S10Z | ST0T | 910 | 9107 | L10T | L10T | QweN IS
WA | 44 | A4S | 4nS | ¥a | 44 | 4S | ¥nS | ¥4 | 49 | ¥4 | 49 | ¥d a4 ya | a4

‘Gunuird 2ye)I1o8] 0] SUOTIDSS OM] OJUI UDNOI] SI

M0[2q 2]qe} YL "dINMSUA Ul papnjout 10N = -- ‘pajdures JON =SN ‘MO[] ON =N ‘10912p-UoN =N ‘PozA[euy JON =VN ‘Papasoxe sem
1/87 € Jo 2a1303[qQ) ue[q uiseq Y} Jey) edIpul §3X0q papeys /31 u1 payrodar Sunzojiuow JWMSHIA J0) S}Nsal ped] [e10} Jo uosueduio))

ped]




iy |

5 a
i

b €9

panunuo)) peary



£F

AN SPBOISSOI)

IN ANUIAY 8

AN uead0

AN SNUIAY

90°0 0old

AN S J9A0T

aN POOMUIDIN)

- - . - 19208 8

- - - - Ddsunjdoy

- -- -- -- UosuIdoy

AN aN 90°0 91'0 JoquIalg

AN N AN AN SOIE) uEg

c0'0 aN 1'0 80°0 5,16 Um],

IN aN | dN IN 1§ Aeg

AN aN AN AN oreleq

€107 | €107 | ¥I0T | ¥I0T | PIOC 3WeN S
ada d4 a8 qns da

‘Gurioyuow

JNMSHUIA W papnout 10N = -- ‘pajduies 10N =SN ‘MO[J ON =N 19313p-UON =N ‘PIPaox3 sem /8w 7°( Jo 2A122[qQ Apend
191 A\ UB|J UISBE 1) J2Y) JedIpul saxoq papeys /5wt ut paprodar SuLiojiuow JIMSYIA 10 sInsal Jueioepns Sy Jo uostredwo)

$HuasI3(q SYIIN



AN | 650 | s00 | 4N AN §0 [ aN | 4N AN €0 dN [ 00 | 4N 70 AN | 0€°0 | speoisso1)
AN [ SN | SN I T¢T | SN | SN [ 4N - - AN [ 650 [ AN | €0 | aN | ZL0 | enudAv .8
AN | 150 | SN AN AN | 871 SN | AN - = AN [ S¥0 [ 4N €0 [ IN | 990 eas0
AN | €70 | SN iN AN | SN | SN | 4N = = AN | 090 | 4N 0 | AN | sro | snway ¢
161 | €11 | €0 | L1 T¢ [ 90 | aN | 61 !o 60 [ s€0 [ 060 [ T0 | 60 | 650 0314
AN | 650 | SN AN AN | 071 SN | AN | 4N L0 AN | sT0 | 4N z0 AN | ¥0 §19A07
60T | 6.0 | SN vl 0l 0’1 SN 80 60 L0 vl | s¥0 | dN z0 'l | LEO | poOMUSIdIL)
AN | SN | SN AN = . - = = = - - AN | ¥0 | AN | 1¥0 1S Y8
AN SN SN AN - = - -- = = - = dN 60 AN €50 | DJsuridoHq
SN SN SN Tl = - = = - = - - 4N ¥0 ¢0 | 650 [uopsurydoy
8L0 E IN £l 70 Ll 0 I'l 4N Sso | or'1 ) AN YIIquIAg
AN SN [ SN 91 AN 60 70 AN | AN 90 AN | 0£0 | 4N €0 | dN | €S0 | sope)ues
€0 [ #%0 | To | QN | s0© L0 T0 €0 £0 L0 ST | s¥0 | Ob0 | €0 S0 | 990 S 1S umL
AN | #L0 | 0T AN | 4N vl ) AN | AN | vo AN | S¥'0 | dN €0 | AN | €80 1S feg
AN [ Lv0 | 90 | AN | 4N FAl 70 AN | 4N S0 AN | s€0 | AN | 60 | 4N | €50 oreleg
70T | 7107 | €107 | €107 | €10Z | €10Z | ¥10T | ¥10Z | PIOT | PIOT | SIOC | SIOZ | 910 | 910Z | LI0Z | LI0Z | oweN IS
a | 44 dS | 4ns | ¥a | a4 A4S | ¥WnS | M | 44 | ¥ | 44 | W@ | 44 | ¥4qQ | 44

"unuud 91e11[108] 0] SUOII9S OM] OJUI USNHOIq ST MO[aq 9[qel Y] Surioyuow
dALMSIIA Ut papnjout 10N = -- ‘pajdwes 10N =GN ‘MO[J ON =N ‘19919p-UON =N ‘Popa20Xa sem T /N-Sul ¢Z'Z JO 2A10slq() ue|d uiseg
3Y) Jey) 31eDIpUI SOX0q papeys T /N-Sut ul pajiodal Fuuoniuow JINMSIN £10Z-900T 107 sinsas (N-¢ON) N St srenitu jo uosuedwo))

N SB 9JB1IN



[ | —E ] HE [ | ]

[0cT | 7se

PINUNUOD N SB JBAJIN




T S
[ SN | SN [ ax [ aN |

“Bunuud 37e31j108] 0 SUOIIDAS OM] OJUT USYOI] ST MO[3q
3lqer aq ], “Suuojuow JNMSYW Ut Papnjout 10N = - ‘pajdures 10N =SN ‘MO[] ON =N 39913p-UON =(IN ‘PoPa9oxa sem T /d-Sw Z1°0 Jo
2A102(qQ Ue uiseq oY) Jeys SjedIpul $ax0q papeys T /d-Sw se papodar Suuronuow JNM S 10§ sinsa1 4 se aieydsoydoyuio Jo uosueduior)

d se ajeydsoydoyyxp



Orthophosphate as P continued
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Appendix 3: Results by Jurisdiction (listed alphabetically)
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Seaside and Sand City 2017 MRSWMP Monitoring results.

Table results include the Dry Run (DR), First Flush time series (FF-A and FF-B) and FF results
averaged for the two time series. Shaded boxes indicate that a Water Quality Objective (WQO) or
Action Level was exceeded. ND- Non-detect; NF No Flow; -- Not included in MRSWMP
monitoring.
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Appendix 4: Receiving Water Sampling



Appendix 4. Receiving Water Monitoring

Introduction

The 2016-2017 MRSWMP monitoring program added the collection and analysis of receiving water
samples from two sites in Pacific Grove during the First Flush which was continued into the 2017-
2018 program. Collecting receiving water samples and discharge samples can provide a more
complete understanding of the fate of common urban pollutants once they flow into the ocean during a
major rainstorm. Specific receiving water sites were selected based upon ease of sample collection
and to compliment previous Areas of Special Biological Significance (ASBS) monitoring that was
done at the end of pipe and in receiving water in Pacific Grove. The original plan was for receiving
water sampling to be conducted at 8" Street and Lovers, however due to the low flow of the First
Flush storm and a concern that the dry weather diversion was still on which would prevent flow from
the Lovers outfall, samples were taken instead at 8™ Street and HopkinsMon.

Methods

Sample collection protocols were the same as those used for all of the MRSWMP water quality
monitoring events. Receiving water samples were collected and analyzed for the same parameters as
those for the MRSWMP outfall monitoring (Table 1). Receiving water grab samples are single
samples, collected from the ocean as close to the point where the outfall water flowed into the ocean.

All results from this receiving water study are compared to actual receiving water standards
established for beneficial uses in the ocean. All Water Quality Objectives and Action Levels and their
accompanying sources are listed in Table Al. In cases where the Ocean Plan provided more
protection of receiving water quality than those water quality objectives used for end of pipe
monitoring, the Ocean Plan water quality objectives are used and noted.

Results

Samples were collected using the same equipment as that used for the Dry Run and First Flush,
however no field measurements were collected. The 8" Street and HopkinsMon samples were
collected using a bucket from the beach approximately 30 feet from the outfall.

Receiving water results are presented for each site along with that site’s average results from First
Flush as a comparison. Receiving water samples are from a single grab sample. First Flush average
results are from two samples collected 30 minutes apart. Because of safety concerns, receiving water
samples were collected by MBNMS and CMSF staff about two hours after the last outfall sample was
collected at 8" Street (Pacific Grove) and about 45 minutes after the last sample at HopkinsMon
(Pacific Grove).



Table Al: Receiving Water Quality Objectives

Parameter
(reporting units) Water Quality Objectives Source of Objective
Ammonia Not to exceed 50 mg/L SRS 0 M 84
General Permit
Color Not to exceed 500 Sl il M =
General Permit
Copper (pg/L) Not to exceed 30 California Ocean Plan 2015
E. coli (MPN/100ml) Not to exceed 235! EPA Ambient Water Quality Criteria
Enterococcus . . o
(MPN/100ml) Not to exceed 104 EPA Ambient Water Quality Criteria
Fluoride (mg/L) NA NA
Hardness as CaCO3 Not less than or =1010 SWRCB NPDES MS4
(mg/L) or greater than or = to General Permit
2,000
Lead (ug/L) Not to exceed 20 Catifornia Ocean Plan 2015
MBAS Detergents Water Quality Control Plan for the
(mg/L) Not to exceed 0.2 Central Coast
. Central Coast Ambient Monitoring
2
Nitrate as N (mg/L) Not to exceed 2.25 Program (CCAMP)
Orthophosphate as P . Central Coast Ambient Monitoring
(mg/L) Not to exceed 0.12 Program (CCAMP)
. SWRCB NPDES MS4
Potasstum (mg/L) Not to exceed 20 General Permit
Total Suspended Solids 4 Central Coast Ambient Monitoring
(TSS) (mg/L) NEDERLHELY Program (CCAMP)
Turbidity (NTU) Not to exceed 225 California Ocean Plan 2015
Urea (pg/L) NA NA
Zinc (pg/L) Not to exceed 200" California Ocean Plan 2015

! Environmental Protection Agency, Updated WQO.

? Central Coast Ambient Monitoring Program, Pajaro River Watershed Characterization Report 1998, rev 2003.
 Williamson, The Establishment of Nutrient Objectives, Sources, Impacts and Best Management Practices for the

Pajaro River and Llagas Creek, 1994,

4 Central Coast Ambient Monitoring Program, Salinas River Watershed Characterization Report 1999, rev. 2000.



8'" Street Outfall and Receiving Water Monitoring
The 8" street beach is a small pocket beach with a drainage area of 35 acres. The watershed

area is all residential. The 8" Street 2017 outfall and receiving water results are listed in
Table A2.

Table A2. 8" Street outfall and receiving water results for First Flush samples.

Outfall Receiving Water
Monitoring Monitoring
Parameter Units FF Ave | MDL Result | MDL
| Ammonia mg/L | 041 0.05 020 | 0.05
| Color | _color units | 175 | 150 | 40 6
| Copper- total | pgL | 42.72 2.00 ND 2.00
Escherichia coli (E. coli) | MPN/ 100 ml 100
Enterococcus MPN/ 100 ml
Fluoride 1 mg/L
| Hardness | mg/L
| Lead- total | pgl
MBAS Detergents ' mg/L
[ NitrateasN mg-NL
|_Orthophosphate as P 1 mg-P/L
| Potassium | mg/L
| Total Suspended Soiids mg/L )
|_Turbidity | NTU 4000 | 050 | 1000 | 005
| Urea (single sample) _pgL 280 | 8 22 8
Zinc- total | ug/L 121.29 10.00 |F4s06l  2.00

Overall constituent concentrations decreased in seawater except fluoride, hardness,
orthophosphate, potassium, total suspended solids, and zinc. Hardness and potassium were
above the Action Levels, however the ocean contains quite a bit of calcium carbonate and
potassium, so rauch so that calcium and potassium are within the top six constituents in
seawater. Bacteria and detergents were still over the Water Quality Objectives (WQO) for
receiving water samples, however the concentrations are lower in the receiving water. Zinc
concentrations increased over three times in receiving water over what they were in the outfall
samples.

HopkinsMon Outfall and Receiving Water Montioring
The HopkinsMon watershed is one of the smaller watersheds in Pacific Grove at 41 acres. The

watershed consists of a mix of residential and commercial, with some public land uses
(Appendix 1). HopkinsMon 2017 outfall and receiving water results are listed in Table A3.

e |
o



Table A3. HopkinsMon outfall and receiving water results for First Flush samples.

Outfall Receiving Water
Monitoring Monitoring
Parameter Units Result MDL Result MDL
Ammonia mg/L 0.05 ND 0.05
Color color units 150 10 6
Copper- total ug/L 200 | 434 2.00
Escherichia coli (E. coli) MPN/ 100 ml 100 100
Enterococcus MPN/ 100 ml 100 100
Fluoride mg/L 0.02 0.77 0.02
Hardness mg/L ) 10.00 | 5283.84 10.00
Lead- total ng/L 8.02 1.00 ND 1.00
MBAS Detergents mg/L IR 0.20 0.06 0.05
Nitrate as N mg-N/L 0.59 0.01 0.19 0.01
Orthophosphate as P mg-P/L ~ 074 | 002 | 080 | 0.02
Potassium mg/L 5.27 1.00 | 30640 | 20.00
Total Suspended Solids mg/L 46 2 12 2
Turbidity NTU 44.00 0.50 3.20 0.05
Urea pg/L 754 8 ND 3
Zinc- total pg/L 142.18 10,00 | 30822 | 10.00

As with 8" Street, overall constituent concentrations decreased in seawater except hardness and
potassium. Hardness and potassium were above the Action Levels, however the ocean contains quite a
bit of calcium carbonate and potassium so much so that calcium and potassium were within the top six
constituents in seawater. E. coli and enterococcus results were over the Water Quality Objectives
(WQO) for both end of pipe and receiving water samples.
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