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Quantity

Length

Ar_ea

Volume

Volqme/‘filme
{Flow}

Mass

Power
Pressure

Temperature

CONVERSION FACTORS

English to Metric System of Measurement

English unit
inches {in)

feet (ft)

miles (mi}
square inches {in?})

square feet (ft2)

acres

square miles (miZ}
gallons (gal)

million gallons (10° gal)
cubic feet (ft3)

cubic yards (yd3)
acre-feet (ac-ft}

cubic fe‘et per second (ft3/s)
gallo.ns per minute {gal/min)
million gallons per day (mgd)
pounds (Ib]l |

tons (short, 2,000 1b}
horsepower {hp)

pounds per square inch (psi}

Degrees Fahrenheit [“F)

Multipty by

25.4
.0254
.3048

1.6093

6.4516 x 10™9
.092903
4046.9
40469
40469
.0040469
2.590

3.7854
0037854
3785.4
.028317
.76455
1233.5
.0612335
1.233 x 1076

28.317
028317
06309

6.309 x 1075
.043813

45359
90718
907.18

0.7460

6894.8

tf =32 _,c
—TE

To get metric equivalent

miilimetres {mm)

‘metres {mj

metres (m)

kilometres (km)

square metres (mzl
square me;fes {m?)
square metres (mz)
hectares (ha)

squatre hectometres {hm?)
square kilometres (km?)

square kilometres (km?}

litres (1}

cubic metres [m?3)
cubic metres [m?)
cubic metres (m3)
cubic metres {m3)
cubic metres (mal

cubic hectometres (hm?)

cubic kilometres (km?3}

litres per second ‘l/s)
cubic¢ metres per second [m3/s)
litres per second {}I/s]
cubic metres per second (m3/s]

cubic metres per second {m>/s)
kilograms (kag}

tonne ({t}

kilograms (kg)

kilowatts [(kW}

pascal (Pa)

Degrees Celsius (°C}
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CONCLUSIONS AND RECOMMEMDATIONS

The following conclusions are made as a result of this.
study: ' -

1. Results from this study show that there is an
apparent peak concentration of metals and nutriénts
(nitrate, ammonia, Kjeldahl nitrogen, total phosphate and
orthophosphates) and high conductivity at the beginning
of storm runoff. The concentrations of these materials

- and conductivity decrease significantily with continuing
storm water runoff. ‘

2.  Total solids and total suspended solids concentrations.
appear to follow the variation in the runoff hydrograph.
The volatile portion of the solids (indicative of the
organic material that is combustible) varied from 20-40%

to 60-90%. There does appear to be a significant relation-
ship between solids buildup and dry weather (period between
storms). The peak total solids recorded during this study
occurred at 45 days between storms.

3. Chemical Oxygen Demand and 071 and Grease also showed
concentrations that tended to vary with the magnitude of
the runoff hydrograph although not proportionately, There
does appear to be a peak concentration that is reached at
some point during the storm runoff. '

4. The parameters, ré]ated to highways, that appear
to be most important in terms of water quality standards
were:



In all cases; eXcépt-fOr Total Suspended Solids and pH,
the storm ringff that produced the highest concentrations
occurred after a significant dry spell between storms.
“Further anaTySis of the data will be performed under a
‘new research study A-8-50 "Modeling Transportation Pave-

Boron
Chemical Oxygen Demand

Conductivity

Nitrate

Kieldahl N1troqen
Ammonia

Total Phosphate
Orthophosphate

ment Rund$T".

5'

Additional-analysis of the data will be performed under
a new research study A-8-50 "Modeling Transportation

The pafaméfers showing lower levels of concentration,
~similar to' concentrations in non-highway drainages, were:

Bicarbonate
Carbonate
Silica
Chloride
Sodium
Potassium
Calcium
Cadmium

Pavement Runoff".

oA
Iron

Lead

Zinc

0i1 and Grease
pH

Sulfate

Total Solids

Total Suspended Solids

Chromium
Copper
Maghesium
Manganese

"Mercury

Molybdenum
Nickel

R

()



6. One sample was taken at the Los Angeles site and
tested for asbestos and Biochemical Oxygen Demand (BOD).
Lhe asbestos test results did not show a significant
contribution from the roadway. These tests were expensive
and required use of the electron microscope. Since a
significant amount of asbestos fiber was not found in the
initial sample and adequate funds for running this test
were not included in the research, no further testing

was performed. Further testing for asbestos‘needs to be
performed (See Recommendation 4). BOD test results also
did not show a high oxygen demand. Since field samples
could not be delivered to the laboratory for testing
within a period of 6-24 hours, this test was deleted and
Chemical Oxygen Demand was run instead,

7. Dustfall analyses were performed during two 30-day
test periods at the Los‘Ange1es I-405 site, Results
showed that there was an increase in dustfall in the
downwind direction of the freeway compared with upwind
dustfall. The origin of the particulate matter .and the
transport mechanism were not investigated,

8. It was concluded that the data derived in this study
are suitable for use in deve10p1ng a predictive mode1 for
highway runoff.

Based on these conclusions and other aspects of the
project, the following recommendations are made:

1. Results from this'study should be anaiyzed in terms

of correlations with traffic, precipitation, maintenance
préctices. and land use. This analysis will be'accompTished
under a new research project A-8-50 “Modeling Transportat1on
Pavement Runoff",



2.  The data should be used to develop a predictive
model for forecasting possible concentrations of various
constituents in pavement runoff water for environmental .
assessment documents.

3.  Future sampling at field sites should include the
use of automatié samb?ing equipment to capture the first
significant runoff and also to reduce field time by
sampling .personnel.

4, Additional sampling should be performed for asbestos
and dustfall, particularly at the Walnut Creek and Placer-
ville sites since.this data was only acquired at the Los
Angeles site. |

5. .An aTarm system and - f1ood11ght should be installed
at field sampling sheds to : reduce vandalism and th1every.
6. Add1t1ona1 stud1es~shou1d be performed ‘to examine
the«var1ab1es of pavement type, age, and service.

7.5 Studies"éhould be conducted to ascertain the
effectiveness of .current street sweeping practices for
_reducing concentrations of various constituents in pave-
ment runoff water:

8. The ‘three sites used in this study should be used
on futu¥e pavemen¢jrunoff studies by Caltrans.




IMPLEMENTATION

Copies of this report will be distributed to FHWA and
Caltrans Districts and appropriate Headquarters Offices
for their use. The information in the report should be
used by the Districts in discussing environmental aspects
of proposed transportation projects. A research proposal
will be submitted to FHWA requesting approval to proceed
with development of a pavement runoff prediction model
based on the data developed in this study beginning in

F.Y. 1978-79,




INTRODUCTION

Research began in earnest in the late 1960's and early
1970's to determine the nature oflconstituents in pavement
runoff waters. Initial work was performed by URS and the
waéhington.State Highway Commission. The URS work studied
concentrations of heavy metals and nutrients resulting
from_f]ushing'a pavemént with a water truck(l). The
Nashfngton State Highway Commission work measured pollu-

. tant concentrations in runoff water from Route 520 near
Seattle{2) during actual rainstorms.

The Transportatioﬁ Laboratory (TransLab) became interested
in the identification of pavement runoff constituents in
the early 1970's when the U. S. Environmental Protection
Agency solicited State interest in demonstrating the use
of a vortex separator to remove solids contained in

urban vrunoff. In reviewing the request for proposals,
the question was raised as to what exactly was in pave-
~ment runoff water: A Titerature search showed most
information pertained to urban runoff from city streets
and very 11ttTe 1nformat1on was available for highways.

. Consequently. Ca1trans 1n1t1ated a study with the Federal
.wuH1ghway Adm1n1strat1on in the Fall of 1973 to describe
5iﬂand quantify poT1utants in highway runoff during storm
periods. The study was conducted in the urbanized area
ofALos.Ange1es'(I-405), the San Francisco Bay Area at
Walnut Crgek,(I-SBO), and a rural area east of Sacramento
near Placerville (Route 50). These Tocations are shown
in Figure 1. Field samples were taken over the winters
“of 1975-76 through 1977-78, a period of 3 years.

The subject of this report is to present the findings and
data from the Caltrans study. Included is information on
chemical constituents, flow, precipitation, and traffic.
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In addition, dustfall was measured over two 30-day

périogs ?téthbgﬁos Ange1és site and was published as af
Iﬁterierepoﬁ%ient1t1ed wpustfall Analysis for the Pavemenl
storm Bunoff study (1-405 Los Angeles)“(;). A summary

of the data from the.dustfa11 study 1s presented in this
report.

TransLab:a1so conducted 2 concurrent study on the effects

of pavement runoff on biological sys tems using the 5-day
a1ga1”bioassay test. The biological work was performed
under an FHWA sponsored research project called "influence
of Hfghway Evosion Sediments and Water Borne Materials

from Roadway syrfaces on Aquatic Biota" (p-8-25). A

final report'on this work will be pub]ished in June 1978(4).

Research on constituents in pavement runoff is also being
conducted for FHWA by the Environmenta1 Sciences pDivision
of EnvireX. The study is being conducted at highway
10cat{0ns in.Penns1yvania, Tennessee, Louisiana, Colorado,
-;andANisconsin. More rvecent work was begun in the Fall of
" 1977 in washington by the Washington State Highway Commis-
sion. The FHWA sponsored research is being carried out

by .the University of Washington.

In the interim, the U.S. Envivonmental protection Agency

‘ developed 1nformation for estimating concentrations of
'po11utantS-in urban and street runoff water. Models have
been developed from this information to predict pol1utant

" 1oadings on receiving waters(§). The model has app]ication
for urban stormwater:runoff but 1imited use for highway
surfaces.

FHWA is in the process of providing guidance in the develop-
ment of pavement runoff models for highways. 1he Caltrans
snformation will provide the basis for developing 8 model

for use in the more arid western states.



DESCRIPTION OF SITES

Three field sites were selected'throughout the state to
represent high (185,000), medium (66,000), and low (23,000)
average daily traffic (ADT) usage. The sites were selected
in regards to safety of fie1d-personne1,'rUnoff from paved
surface areas only, and a drainage collection network that
could be sampled at one convenient point. The search for
sites that met these requirements was time consuming and

at times frustrating. A1l of the research time during the
first year and a half after approval of the research proposal
was taken up in locating good field sampling sites that
included only pavement runoff. The sites were selected 7
and equipped in time to sample storm runoff Beginning in
~the Fall of 1975,

lLos Ahgeles, 1-405

The first site selected was on the San Diego Freeway (I-
405) near P.M. 18 located about 4 miles south of the Los
Angeles International Airport. Figure 2 shows the site
location and Figure 3 shows the site details. The San Diego
Freeway is a major carrier of traffic through the west side
of the Los Angeles area. '

. I1-405 is an eight lane freeway with Portland Cement Concrete
(PCC) pavement and has a chain link type median barrier.

The freeway is on a fill section at this location. Drainage
is from about 3.2 acres of freeway. Surface water enters

a series of drain inlets and is piped to the west side of
the freeway. The drainage water then discharges through

a 36" reinforced concrete pipe (RCP) to the'Los Angeles
Flood Control District (FCD) concrete channel that parallels
fhg freeway at this location., o |
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Dustfai] co]]ect1on apparatus in median
I- 405 Los Ange]es

Average da11y traff1c 1s around 185 000 vehicles (both
d1rect1ons) 7 Land use con51sts ‘of 1ight industrial and
res1dent1a1 ‘on the east s1de of the freeway and an open
field, a nursery,ra minature golf course, and residential
on the west side, The Pacific Ocean is located approxi-
mately fiye miles to the west.

EUcalybtué trees and shrubs are located along the fill
slopes. Some jce plant (mesembryanthemum) is also
growing. ‘

Access to the site is via the unpaved FCD maintenance
road. The FCD prov1ded Caltrans with a key to the gate
and un11m1ted access for the study. It was necessary to
construct a foot bridge over the flood control channel to
reach the highway right-of-way. The Caltrans Distrct 07
Materials Department constructed the foot bridge and
installed gates in the fence.

12



Highway drain inside wooden
flume lTeading to sampling shed
I-405 Los Angeles

Qutlet flume from sampling shed

13




‘A used wooden’ construction shed was erected at the site.

A rectangular flume constructed of plywood was designed

by TranslLab and:- 1nsta11ed by District 07 personnel. A
baffle and energy diss1pator were placed in the entrance
to produce a subcritical flow. A cut throat section was
designed into the flume for flow determination. The flume
dischanged?dingptly”ﬁnﬁo;the flood control channel,.

A used power pole was 1nsta11ed at "the.site in order to

~ - ldcate the" prec1p1tat1on gage above the tree tops. The

recorder and ali 1nstruments were placed inside the shed.

Electric power was brought in from existing power lines
located along a residential street about 1/4 mile away.
The power cable was buried in conduit under the FCD
maintenance road and then brought across on the foot
bridge to the shed.

Walnut Creek, I1680

The Walnut Creek site is located on 1-680 near P.M. 12.70
which is just south of the Route 24 turnoff to Bay Area
points such ag‘Beﬁke1éy, Oakland and San Francisco.
Figure 4 shows the site location and Figure 5 shows the
site deta11s ' :

1-680 is a s1x ]ane PCC pavement with a New Jersey median
barrier that was constructed in 1975 Jjust prior to the
sampling. ‘The freeway is located on a fill section.
Drainage is'f?dm-about 2.1 acres of freeway. Surface
drainage entersla series of drain inlets and is piped
through an 18" RCP to the west side of the freeway. The
drainage‘water then flows through a 24" RCP under an
adjacent frontage road to a storm drain.

14
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Drain inlets on I-680, Walnut Creek

Average daily traffic is around 66,000 vehicles (both
~directions). Land use is practically all residential
although the town ofiWa1nut Creek (shopping, etc.) is
located just north of the site.

.Vegetation, which lines the freeway and adjacent Tand,
consists of trees, brush and ice plant.

Access to the site is available off the frontage road
called Danville Blvd, A double car gate was constructed
in the chain 1ink fence to provide access, A hole was
cut into the 18" RCP to gain access to storm flows., A
wboden shed was procured for use as the sampling shed.
It was placed over the RCP. Maintenance personnel had
to add one section of 12" corrugated steel pipe (CSP) to
a downdrain in order to direct a small amount of surface
runoff into the RCP. They also placed some asphait
concrete (AC) around the shed entrance to reduce the
muddy working conditions.

17



Sampling Shed, Walnut Creek I-680

‘Power was brought to the Site from nearby power iines.
A 4"x4" post was installed as.a power drop pole. All
monitoring equipment was placed insidé the shed.

The precipitation gage was located in a clearing about
300 feet south of the shed. This appeared to be the
best location since the sample site was surrounded by
heavy vegetation.

P]acehvi?Te, Route 50

The riral site choosen for this study was on Route 50 just
‘west of ‘Placerville near P.M. 15.5. This site is in the
foothills about 35 miles east of Sacramento along one of
'two major trans-Sierra routes in northern California.
Figure G‘Shows the site location and Figure 7 shows the
site details. |

18
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Route 50 is a four lane AC paved highway with a New Jersey
median barrier, The eastern section of the highway is in

a partial cut and the central section of the road is on
fill. The western end of the section connects with the
Weber Creek Bridge. Surface waters enter a series of drain
inlets and ditcheé and discharge down a CSP downdrain.

I
RIS

Webef Creek Bridge westbound lanes Highway 50,
Placerville

Average daily traffic is around 23,000 vehicles (both
directions). Land use is light residential and rolling
foothills consisting of open grazing for cattle.

Hative vegetation surrounds the area and consists of
grasses, brush, and trees.

Access to the site is through private property.
Permission was obtained from the landowner to drive
through their field to within walking distance of the
highway right-of-way.

21
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downdrain

,fﬁergy dissipator and flume
1ocated on outlet of downdrain
B Placerville site
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Prior to July 1976, field samples were éo]lectedfat fhe
outlet of the CSP'dOthrain which discharged”ét'the base
of the fill. Maintenance personnel installed a CSP '
extens1on along the highway fence line to discharge the .
highway storm runoff directly into Weber Creek after the
homeowner complained about scouring. on their property from
culvert discharges.

TransLab moved the sample site to the end of the CSP and
had a portable wooden Parshall flume built and installed
in September 1977. The flume was calibrated at the

Hydraulics Lab at California State University, Sacramento

The Placerville site was manually operated, The precipi-
tation gage was located on the private landowners field
“about 200 feet from the sample site., A wire fence was
placed around the precipitation gage after it was discovered
that donkeys were in the area and were molesting the equip-
ment.

The following is a summary of the physical features of the
sites: ' :
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SAMPLING AND FIELD MONITORING

Selection of field sites and installation of sampling
equipment were completed in time to begin sampling storm
runoff in the Winter of 1975-76. The winter season
normally includes the mid-October through March period
with the most intense storms occurring from November to
February. ' |

Precipitation at all the sites is in the form of rain.
At Placerville, there are infrequent storms that may
result in small amounts of snow. However, when it does
snow, it melts within a short time.

®

Storm Prediction and Sampling

It was determined that four to five storms would be
sampled at each site. An attempt was made to sample
storms that repreéented varying time intervals between
storms. Although several storms occurred, not all
produced significant runoff. The following table shows
the number of storms sampled at each site:

TABLE 2
Storms Sampled
Total
for
1975-76 1976~77 1977-78 Site
Los Angeles I-405 ; 2 3 _ 5 10
Walnut Creek I-680 4 3 4 11
Ptlacerville Rte 50 3 2 4 9
9 8 13

The 1975~76 and 1976-77 winters were during the California
drought. During the winter of 1977-78, significant storms
brought an end to the record-breaking drought.

25




" ‘The following is a tabulation of the storms sampled:

No. of Days
No. of Since Last
Location S Date Samples Storm
- " 1975-76 Winter
Los Angeles, I-405 February 4, 1976 6 54
o ‘ ) March 1 o 3 21
Walnut Creek, I-680 October 9-10, 1975 5 86
. December 21 5 8
January 9, 1976 1 19
o _ February 5 3 27
Placerville, Rte 50 October 9-10, 1975 8 3
S L October 30 5 4
" " November 15 2 5
: 4
1976-77 Winter
Los Angeles, I-405 December 30, 1976 12 48
January 5, 1977 8 2
January 20 8 13
Walnut Creek, I-680 October 1, 1976 5 3
o " November 11 10 41
December 29 14 45
Placerville, Rte 50 February 8, 1977 12 27
o March 16 11 3
1977-78 Winter
Los Angeles, I-405 December 21, 1977 6 2
January 3, 1978 9 5
January 4 8 0
_January 6 8 1
~January 14 10 3
Walnut Creek, I-680 October 28, 1977 5 29
' " - November 21 13 15
December 14 10 2
. December 21 5 3
Placerville, Rte 50 September 19, 1977 4 2
S November 21 6 15
December 11 5 19
December 14-15 10 2
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Sampling was ended during mid-winter of 1977-78 in order
to allow sufficient time to test the samples in the labora-
tory and analyze the data for inclusion in this report.

Samples were procured at various intervals during a storm
in order to describe the variation in concentration with
time and flow. Since this study was oriented to describing
what was 1in pavemént runoff water, some 34 different
parameters were either measured in the field or determined

in the laboratory as follows:

~Temperature*

pH* ,,
Specific Conductance¥*
Total Solids |

Volatile Portion of Total Solids

Total Suspended Solids

Volatile Portion of Total

Suspended Solids

Chemical Oxygen Demand

Nitrogen, Kjeldahl
Nitrogen, Ammonia
Nitrogen, Nitraté
Phosphate, Total
Orthophosphate

0i1 and Grease
Chloride

Sulfate
Bicarbonate

*Field Measurement

27

Cadmium
Calcium
Chromium
Copper
Lron

Lead
Magnesium
Manganese

Mercury:

Molybdenum
Nickel
Potasimum
Sodium
Zinc
Carbonate
Boron

Silica



Some of thése Parameters were measured in the field since
they had a very short holding time. For other parameters,
samples were obtained and returned to TransLab in Sacramento.

The Placerville and Walnut Creek sites were monitored by
TranslLab personnel. -The Los Angeles site was monitored

by District 07 personnel.

- Field Equipment

" The Los Angeles and Walnut Creek sites had a shed in which
to work, A]so. electric power was brought in which resulted
in good sampling and testing conditions. The Placerville
site, howéver.-did.not have a protective shed or electric
power, This made ‘sampling and testihg very difficult,
particularly during night time hours.

Most equipment:Wé§“étored inside. the sampling sheds in
preparat1on for samp11ng the next storm. For the
P1acerv1]1e 51te. a11 equ1pment had to be brought to the
site for gach tr1p A check Tist was used to insure that
the necessary equ1pment and materiaTs were on hand and in
working order. A ’'copy of the check T1ist is shown in the
Appendix on page 88.

The Los Angeles field site was equipped with a sonic water
Tevel recorder, a Martek Mark V Water Quality Analyzer and
recorder, and a Weather Measure precipitation gage.

‘The Walnut Creek field site was equipped with an ISCO Model
1391 Automatic Water Sampler. After several malfunctions

of the instrument, however, it was hot used in procuring
samples. Field testing of pH, conductivity, and tempera-
ture was accomplished with portabile field instruments. Pre-
cipitation was recorded with an MRI rain gage and recorder,

28



ATl equipmeni was calibrated at the beginning of each
winter sampliing period and maintained throughout the
course of the winter. At the conclusion of the sampling
period, the sites were deactivated for the summer and all
equipment was properly stored until the following winter.

Three incidents occurred at the Los Angeles site during
the course of the study. In October, 1976, a contractor
was building a minature golf course in a field adjacent

to the Flood Control District maintenance road. During
the excavation of a trench, the 110 volt buried power Tine
was cut. Repairs were made Within a few days and the site
was again operational. Then on December 30, 1976, the
District 07 field crew arrived at the site in preparation
for sampling a storm and discovered that sometime during
the night, a tire must have come off a passing truck and
hit the precipitation gage pole, and then landed on top

of the sampling shed. The pole was tilted slightly from
the impact and a roof beam was cracked. The precipitation
gage clock stopped, evidently from the jolt. The time on
the clock was 4:00 a.m. The precipitation gage and sonic
flow recorder were repaired, calibrated and placed back
into operation by January 5, 1977. Then during the period
of January 26 to February 8, 1978, vandals broke into the
Los Angeles sampling shed and took several thousand dolTars
worth of equipment, A police report was filed with the
California State Police and Redondo Beach Police Department.

One incident occurred at the Placerville sampling site that
resulted in some slight damage. Sometime during January,
1977, a large rock rolled down the fill slope and hit the
12" CSP extension about 60' from the elbow at the base.
Maintenance:personnel had to replace the damaged section
of culvert. . S

29



Monitoring Procedures

It was decided -to sample storm runoff by taking grab

'samples. The decision for this rested largely with the
fact that rapid variability in pipe flow at Walnut Creek
required on-site observat1on to collect samples correctly,
Placerville was not equ1pped with a protective shelter for
f1e1d,samp11ng, and frequent automatic sampler equipment
malfunctions necessitated grab sampling.

"F1bws in the fiumes at Los Angeles and Placerville were
usually smali'and,Jconsequently,-the depth of flow was
shallow énough so that a grab sample represented prac-
tically the total flow. At Walnut Creek, a 4" diameter
sample bottle was attached to a rod. The sampler was
Towered into the 18" RCP to obtain a sample. The collected
sample was then transferred to a sample bottle. Figure 8
shows the approximate relative percent of flow cross
sectional area that was sampled for various flow depths.
The curve was developed using a ratio of the area for the
4" diameter bottle and cross sectional area of flow at
different f]ow depths -Most flows in the RCP were under

- 4" depth.

TransLab receives a daily teletype of weather forecasts.
During the winter rainy season, the forecasts were reviewed
‘for potential incoming storms. Telephone contact was

.. maintained with the National Weather Service for incoming

storms that appeared to have a high probability of rainfall.
As a storm approached the'wa]nut Creek site, maintenance
personnel at fhe'Ca1decott Tunnel on Route 24 were called,
They . nbtified:TransLab of the first indication of rain,

A fieTd crew was, then d19patched Travel time to the site
was about 1.5° hours.i | : |
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“For PT&@EFV?]Tét the California Highway Patrol or U.s.
Forest Service Office, located 1/4 mile from the site,
was ca]]ed_-_Usua11y rainstorms moved across California
from a northwester1y-direction so that if rain started
falling in Sacramento it would rain in Placerville about
one hour later, In these instances, a field crew was
dispatched without calling Placerville., Travel time to
Placervilie was about 45 minutes.

The District 07 fie]d_monitoring crews also reviewed daily
NWS forecasts for the Los Angeles area. For predicted
storms, telephone contact was maintained with the NKWS.
During non-working hours, an empioyee who lived near the
site served as the key person‘in notifying the field crew,

In samp11ng storms. it was very difficult to arrive at
‘a field s1te Just prior to storm runoff. For many fore-
-casted storms, no-significant runoff oc¢curred although
minor amounts of rain fell. Many storms also occurred
after normal working hours including weekends, which
necessitated working'overtime.

Figure 9 shows the flow chart for the field data
collection procedure.

When field crews arrived at the site, they followed pre-
estab11shed guidelines for sampling as follows:

Grab samples were taken at the beginning of a
storm or 1mmed1ate1y upon arriving at the
sampling site. Samples were taken every 15
minutes thereafter for the following 1-1/2 to
2 hours. After 6 to 8 samples had been taken,
frequency of sampling was reduced to 1 sample
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'évéry‘ha]f hour for the next 2 hours and again
reduced to 1 sample every hour for the remainder
of the storm. Judgment had to be exercised for
exceptions to the above samp11ng schedule. The
fo]1ow1ng parameters were monitored in the field,
according to the above time schedule whether or
not a sample was taken:

i Flow Level
Temperature
PH
Conductivity
.D?SSD1Ved Oxygen (except Placerville)

"If runoff éibpped due to rain ceasing and only
2 to 3 samples were taken, and no more rain was
forecast for the immediate future, then ali
samples were discarded except for the 1975-76
winter.

SampTe bott?es were properly ]abe]ed prior to sample
collection. Proper labeling insured that identification
remained oh the sample bottles which were placed in ice
water, SdmpIe‘idéntification was also referenced on the
Data Sheet. 'The following table describes the sample
collection container labeling.
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" TABLE 3
Container Labeling

Parameters

Containers Sample
& Sizes Designation to be Tested Preservative
Two 1/2 Gal, | P Bioassays, Cool to 4°C
Polyethylene Major Ions - :
Jugs
1/2 Gal. M Heavy Metals 10 ml HNO,
Polyethylene '
Jug
1 Liter 0 0i1 & Grease 5 ml HpS04(1+1)
Glass Bottle ‘ & Cool to 4°C
1/2 Gal. . N Residues, 1 ml HoS04(1+1)
Polyethylene COD, Nitrogen & Cool to 4°C

& Phosphate

Bottle

fractions

A11 sample containers were properly labeled with runoff
site and sample number.
sample that was tested for metals had metals written on

the label along with site and number.
consisted of 5 containers,

The 1/2 gallon polyethylene jug

Each sample

A1l samples were sent to the TransLab Chemical Seétion,
attention Dave Smith,

Field data were entered on a form for each sample as shown

in the Appendix on page 89.
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 LABORATORY TESTING

Samples were returned to TranslLab with the field crews.
The samples were preserved in the field as delineated in
Table 3, page 35. The chemist met the crew and took
charge of setting up the samples for analysis. In the
case of sampleélfrom Los Angeles, the District 07 sampling
crew took the samp1es to the Western Air Freight office
at the Los Angeles International A1rport and the samples
‘were sent out on the next Sacramento bound flight. A
TransLab employee met the incoming flight and brought the
samples to TranslLab where testing or additional preserva-
tion was performed immediately except in cases where
testing immediately was not critical, i.e., metals.

Figure 10 shows the flow chart for testing water samples
at TransLab

The water sample for biological assay testing was given
to the TransLab Biology Unit. The bioassay work was
performed under the FHWA sponsored research project
A-8-25 and'is reported under that research report(4).

A1l tests were performed in accordance with the approved
test methods as delineated in "Standard Methods for the
Examination of Water and Wastewater"(6). TransLab is

an Approved Laboratory (noncommercial) by the California
Department of Health as required under the regulations
of the U.S. Environmental Protection Agency.

Testing was delayed for many samples taken during various
stages of the study because of the loss of chemical testing
personnel and other high priority work that took precedence.
The samples collected during the 1977-78 Winter season were
given top priority and consequent1y were tested within a
shorter time frame.-n B :
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ANALYSTS OF WATER GUALITY DATA

The results of the field monitoring and laboratory test-
ing for all samples taken during various storms at the

three test sites for the winters of 1975-76 through
1977-78 are-shown in the Appendix.

recorded for selected parameters were as follows:

Parameter

Boron (B)
Sulfate (S0,)
Iron (Fe)
Lead (Pb)
Zinc (Zn)

Nitrate
(N03-N)

Kijeldahl (N)
Ammonia (N)

‘Total
Phosphate

Ortho
Phosphate

0i1 & Grease
Total Solids

Total Suspended
Solids

Chemical Oxyge
Demand - :

Conductivity

......

TABLE 4
Significant Concentrations

Higheét
Concentra-~
tion

4.6 mg/1
440 mg/1
76 mg/1
9.8 mg/1
22 mg/1l
50 mg/1

36 mg/1

26 mg/1
1.39 mg/1

0.81 mg/1

174
2,340
1,970

mg/i
mg/1

mg/1
806 mg/1

2,105
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Site.

Los Angeles
Halnut Creek
Placerville
Los Angeles
Placérville
Lés'Ange1es

Walnut Creek
Los Angeles
HWainut Creek

Walnut Creek

Walnut Creek
Walnut Creek
Placerville

Walnut Creek

" Walnut Creek
umhos/cm

thr the data collected, the most significant concentrations

No. of
Days
Since
Last
Date Storm
12/30/76 48
12/29/76 45
2/8/77 27
12/30/76 48
2/8/77 27
2/4/76 54
‘12/29/76 45
2/4/76 54
12/29/76 45
12/29/76 45
10/28/77 29
12/29/76 45
10/9-10/75 3
12/29/76 45
12/29/76 45



The highest concentrations shown above only occurred at
| a specific time during the storm runoff and do not
. represent the time averaged concentration in the flow.
Refer to Figures 11 to 20 for a more detailed display of
the concentrations during runoff.

. The maximum pH recorded was 11.5 (basic) at Placerville on
March 16, 1977, The minimum pH recorded was 5.8 (acidic)

. at Los Angeles on January 6 and 14, 1978, The normal range .

| of pH that is specified in water quality criteria is
6.5-8.0.

It is interesting to note that in all cases, except for
Total Suspended Solids, the maximum concentrations occurred
after a significant period of dry weather. For the Total
Suspended Solids recorded at Placerville on October 9-10,
1975, the rainfall recorded three days prior was not an
intensive storm. However, the October 9-10 storm was one
of the most intense recorded at this site (0.30 in/hr
maximum intensity and 2" total vainfall). The October
9-10, 1975 storm was the third storm of the 1975-76 winter, =
which followed after a long dry summer, and was the-first
storm of major intensity that winter. Thus, it is suspected
that the pavement was thoroughly flushed and this resulted
in the high Total Suspended Solids reading as compared

to lower readihgs for the two previous storms.

Parameters that do not appear to have significant concen-
trations in pavement runoff waters based on this study
include the following: |

Bicarbonate (HCO3) Cadmium {Cd)
Carbonate (CO3) Chromium (Cr)

. _ Silica (Si0») Copper (Cu)
Chloride (C?) Manganese (Mn)
Sodjum (Na) Mercury (Hg)

. Potassium (K) Molybdenum {Mo)
a Catcium (Ca) - Nickel (N1)
. Magnesium (Mg}
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Wﬂ“Figures 11-throubh 20 show the varying concentrations of
selected parameters with time during stormwater runoff at
the various sites. The plots show a general pattern of
initial high concen%rations for metals at the beginning

of storm runoff which decreases as the storm continues on.

Conductivity and nutrients (nitrate, Kjeldahl nitrogen,
ammonia, total phosphate and ortho phosphate) show a
similar relationship to the metals. Chemical Oxygen
Demand, 0i1 & Grease, Total Solids, and Total Suspended
Solids appear to vary directly with storm runoff volume.

No attempt was made to analyze the data in terms of
corrélations with traffic, time between storms (dry days),
precipitation, or maintenance practices as this is beyond
' the scope of the research.

The data do Show that the dry summer-early fall period
apparently results in the accumulation of particles and
other material that is flushed from the pavement during
‘the first significant rains. After several good flushing
| rains, the concentrations remain at lower levels.

A runoff sample taken at the Los Angeles site on December
4, 1974, was tested at Truesdail Lab (a commevrcial labora-
tory in Los Angeles) for Biochemical OXygén Demand (BOD).
. The following results were obtained:

Sample  *  Sample '+ Dilution  Depletion BOD
Size(ml) Di1utipn(m1) (%) R TAD) (mg/1)
100 300 33 4.4 13

50 300 17 4.3 25.6

20 : 300 7 S %.3 18.6

- "Standard Mgthéds" recommends using results of dilutions
between 5 and 25% for oxidized effluents(6).
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Therefore, using the average BOD's for the T7 and 7%
dilutions, the average for 25.6 and 18.6 mg/1 gives a

test result of 22 mg/1. BOD seems to increase with
dilution and then decreases. This may be an indication

of toxXicity due to the presence of certain metals. Because
of these results and time constraints in getting the water
sample to a 1aboratofy for testing in a timely manner,

no futher testing of BOD was performed. Instead, chemical
oxygen demand (COD) was run on all field samples. COD

is a measure of the oxygen equivalent of that portion of
the organic¢c matter in a sample that can be chemically
oxidized.

In order to collect all the freeway drainage at the Walnut
Creek site, one 8" CSP downdrain had to be intercepted and
connected to the 18" RCP where sampiing was to be performed.
A 12" CSP was used to divert the flow. Tests were made

on various sections along the pipe to determine if there
were any noticeable changes in metal ions. Tests were made
for magnesium, iron, lead and z1nc.‘ Figure 21 shows the
sample locations (A, B, C, D) and concentrations recorded.
The results show that there is no significant 1ncrease in
concentratﬁongg -Additional testing should be conducted

to confirm these results.

- Asbestos was measured during runoff from one storm that
occurred at the Los Angeles I-405 site on December 4, 1974,
 Total rainfall for the storm was 2.20 inches over a 14 hour

~period. The sample was taken near the end of the storm
runoff and tested at Truesdail Laboratory.
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The sample was filtered and then ashed to destroy organic
material. The asbestos-like fibers that were 75 microns
in 1ength'were counted using'an optical microscope.
Results showed 25 asbestos-1ike fibers per mi. A more
precise method utilizes an electron microscope, hOWever;
Truesdail Laboratory did not have one at the time of the
testing., Cost estimates for performing this test using
an electron microscope were high.

The asbestos result was discussed with the California
Department of Health. They indicated that an eiectron
microscope should be used to detect the fibers. However,
based on the fibers found using the optical method, ‘they
thought the result was not high and would convert to about
one million fibrils per Titer(7).

Because of the high cost for performing this test and the
reasonable amount found in the Los Angeles runoff sample,
no further tests were performed for asbestos.

In a 1973 EPA study, emissions from disc pads, brake
1inings and clutch facings were collected from vehicles
driven through test Cyc]eS'at high and low operating .
temperatures(8). EPA estimated that the average asbestos
produced from passenger cars was 28.5%1 ug/mi, from Tight
trucks, 87.51 ug/mi, from medium trucks, 290.72 ug/mi,
and from heavy trucks, 951.12 ug/mi. It is not known
how much of the asbestos is in fibrous form and thus it
would be difficult to relate this to harmful health
effects. FHWA is conducting futher studies on this
subject. ‘
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" MEASUREMENT OF HYDROLOGIC DATA

FTlow

Runoff flows were monitored at each of the three field
sites. In order to ‘determine accurate flows, flumes were
installed at the Los Angeles and Placerville sites. The
Parshall flume was not installed at the Placervile site
until September of 1977. Prior to that time, the culvert
downdrain was on such a steep gradient with discharge at
the right-of-way fence that it was not possible to instatll
a flow measuring dev1ce However, maintenance personnel
modified the pipe by placing a 90° elbow at the pipe outlet
and added a 12" d1ameter CSPaextens1on on.a relatively
'éha11ow grad1ent.W’Th1s work’ Was done to prevent scouring
of 'a-drainage across private property. The highway drainage
was directed into Weber Creek which flows into Folsonm
Reservoir.

ForﬁWé]nut’Creek; 91pe fiow hydraulic relationships were
used to determine flows. Two weirs were tried for calibrat-
ing flow with depth, ‘but high Ve1ocitiés and backwater from
the frontage rdad Storm drain complicated this procedure.
Flow véTocfty measurements were also attempted by timing

a floating object over a known distance from an upstream
point in the RCP.to the sample point. However, velocities
were so great that the floating object was never observed

as it passed through the small opénihg in the RCP at the
sampling point.

“Figure 22 shows the drainage area of about 3.2 acres for
the Los Angeles 1-405 site. A wooden flume was installed
at the site in order to get uniform flow that could be
correlated with depth. The flume configuration is shown
in Figures 23 and 24. Wooden blocks were installed at
the flume entrance to dissipate energy (See Figure 24).

A sonic water level recorder was installed over the flume
~to record changes in water level.
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Sonic¢ watér level recorder over flume

The instrument sent a light beam to the water surface
which was reflected to the sensor. Changes in water
depth in the flume were recorded by the sensor. Changés
less than O,OZT?oot in depth were not distinguishable

by the sensor.

A stage measuring tape was fastened inside the flume to
visually record depths. These depths were correlated to
‘the recorded depths by the sonic water level flow recorder.
Figure 24 shows'the_measuring location.

Contact was made with Dr. Young Kim of California State
Univéfsity, Los Angeles, regarding laboratory or field
calibration of the flume. After Dr. Kim's field review,
‘he advised that the following relationship would be just
as valid for estimating flows in the flume as would be
determined by making a laboratory calibration(9):
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1.56

oo
il

3.5 h°
where:
Q = flow, cfs
h = depth of flow

‘A plot of the stage-discharge curve is shown in
Figure 25.

Figure 26 shows the drainage area of about 2.1 acres for
the Walnut Creek I-680 site. Flows were determined using
the equation(]0):

8/3

Q= Lp 835 1/2
where:
K = discharge factor
n = Ménning‘s roughness coefficient
D = depth of water
S = gradient

After consultation with Mr. Herb Gregory, FHWA Region IX
Hydraulics Engineer. and Dr. Kenneth Kervri, California State
University, Sacramento, it was decided that this would be
satisfactory for estimating flows. Dr. Kerri.recommended
using a water truck to discharge a known flow through the

"~ pipe and recording stage. However, because of the traffic
conditions on I-680, it was décided not to proceed with

a field calibration.

F{gure 27 shows the stage-discharge curve for the 18"
diameter RCP.
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During the Spring of 1977, a?COMtﬁéct'Was madefwjth‘fhe
Department of Civil Ehgineer1ng‘at California'State
University, Sacramentg to calibrate a wooden fFlume. that

wés designed and built at Translap, Figure §sthoﬁ§ the
flume configuration, The flume wasg ihstalled at the csus
Hydraulics Lab at the same gradient as would exist in

the field. F]bws were discharged into the flume ang depths

63



40NN

§ LN10d ONITJWYS d

# )

e

99¥9 NOILY
o &

114133




: . | :ﬂQui’e 29 '
FLOW VS DEPTH @ PLACERVILLE, RTE, 50

0.6f
0.5
Pipe Extension{l976-77)
n=0.024 s=00605 d=12"
Flume (1977-78) |
04l
0.3
Culvert (1975-76)

o2 n=0.024 s=05! d=|2 |
0.1

1 d | L

0.5 I.O 1. 2.0 2.5 3.0
Flow, cfs

65



\:\_:\,\

ds>,, 2/

STTTAISORTJ § UOTIRTTEISUI SWHTL.

0¢ 2anbtTg

J 0-01 .

~—.6 w_flem.\_i T T e 95—
B * .
.w_.v__.. | m_/. *
H,.
Oﬁ

T J—
I e I

kﬁ S |
T \ dop .,ng_,_ |5

66



Mea§ﬁﬁing stages during laboratory
calibration of flume
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Precipifation =

Precipiféfion information was obtained from both on-site
measureménts and from climatological records of the
National Weather Service. Precipitation gages were
installed at each of the three sites as follows:

" Site o - Equipment

Los Angeles, I-405 Weather Measure P511 (tipping bucket)

with Long Term Event Recorder P522

Nh]nuthbreék, 1-680 Meteorological Research Instruments
Rain Gage Model 304

Placerville, Route 50 Meteorological Research Instruments
Rain Gage Model 304

In addition, fence post gages were installed at the Walnut
Creek and Placerville sites as back up measuring devices
in case of equipment malfunction. The precipitation gages
at the Placerville and Walnut Creek sites had frequent
failures and required a lot of field time to check and
repair equipment.




Inside mechanism of precipitation gage at
Walnut Creek site
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: ~ The following table shows the rainfall information for
. each site for each sampling period.

TABLE 5
Rainfall Characteristics

Ave. Max.
Rain- Dura- Inten- Inten-

Date fall, tion, sity sity

Location Sampled in. hr. in/hr in/he
Los Angeles, Feb. 4, 1976 0.19 24 0.02 0.32
1-405 March 1 0.78 8 0.03 0.06
Dec. 30 0.95 12 0.08 0.30

Jan, b, 1977 0.66 32 0.08 0.23

Jan. 20 0.18 * * *

Dec. 21 _ 0.04 4 0.01 0.01

Jan. 3, 1978 0.22 8 0.03 0.20

Jan. 4 ' 0.70 4 0.17 0.58

Jan, 6 1.02 ¥k 0.15 0.40

Jan. 14 1.51 ok *k *k

Wainut Creek, Oct. 9-10, 1975 1.30 19 0.07 0.18
I-680 Dec. 21 0.13 5 0.03 0.15
Jan. 9, 1976 0.27 9 0.03 0.30

Feb. 5 0.16 6 0.03 0.17

Oct., 1 0.44 4 0.11 0.36

Nov. 11 0.30 11 0.03 0.33

Dec. 29 0.05 15 0.08 0.18

Oct., 28, 1977 0.09 6 0.01 0.02

Nov. 21 3.27 19 0.18 0.40

Dec. 14 1.23 12 0.10 0.26

- Dec., 21 0.03 1 0.15 0.15
Placerville, 0Oct. 9-10, 1975 2.00 13 0.20 0.30
Route 50 Oct. 30 0.30 5 0.20 0.30
Nov, 15 .10 9 0.10 0.20

Feb. 8, 1977 0.27 6 0.05 0.25

March 16 0.20 * * *

Sept, 19 0.11 4 0.01 ?

Nov., 21 2.19 22 0.10 0.24

. Dec¢. 11 0.31 -3 0.10 0.27
14-15 2.32 17 g.13 0.50

Dec.

* Gage malfunction, data not available.
** Equipment stolen, records not available,

A
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YR velationship between the duration of a storm in hours

and the frequency of occurrence was developed from the
information derived during the course of the study. The
relationships are shown in Figure 31, The data show that
50% of the rainstorms for both Los Angeles and Walnut
Creek are of about 6-7 hours duration and for Placerville
about. 3-4 hours.

Rainfall information for all storms occurring at the three
field sample sites'for the winters of 1974~5 through 1977~
8 is shown in the Appendix beginning on page 128. As can
be seen from this ‘information, several storms occurred

at each site. Not. all storms were sampled since the
attempt was to capﬁure a typical storm of moderate
intensity where a dry period existed prior to the sample
date and also to sémpTe'those storms where the pavement
was flushed. SeVeraT storms did not produce significant
precipitation to cause flushing of the pavement. Also,
mahy‘storms came in at night and on the weekends making

it very difficult to assemble sampling crews.

The drought during the 1975 to 1977 period posed a very
difficult situation for sampling. PDuring the first part

of the drought. some storms were not sampied since they

did not presént thé best conditions for sampling. However,
as the winter progressed, it became apparent that a drought
was occurring and very Tlimited rainfall fell during the
remaining few months of the winter,

The following table shows the normal and actual precipita-

tion for each calendar year during the course of this
study:

72. .



100 %

50%

. | Fiqure 31 -
FREQUENCY OF STORM DURATION

Los Angeles

0%

100%

50%

Frequency

Wdl‘nut breek

0%

100%

50%

0%

10 20
| Duration (Hrs))

Placerville

i0 | 20
Duration (Hrs.)
73



CTABLE 5

Annual Rainfall

: - | Rainfall, inches
Location . Normal 1974 1875 1976 1977

Los Ange1es, 1-405 11.5 12.8 7.3 9.3 13.7
Walnut Creek, I-680 18 13.9 15.9 7.4 7.8

Placerville, Route 50 39.8 34.4 34,9 11.4 23.0

There were also two tropical storms that hit the southern

portion of the state. These storms, which were of
"hurricane~force, came inland at Baja California (Mexico)

as _follows(12):

Name ‘ ... Date
Kathleen * . 0 . September 9-10, 1976
Doreen s ey August 16-18, 1977

Both stokms brought intense rainfali to southérn California
resulting in extensive damage in several locations.

Since thé normal rainfall in California occurs in the mid-
October to the following Apri? period, all three pavement
runoff sites were inactivated through the dry JTate spring
to early fall time frame (May-October). Consequently,
although both tropical storms brought significant rainfall
at the Los Angeles I-405 sampling site, sampling was not
accomplished because of the summer shut-down period.
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PARTICULATE FALLOUT

Particulate fallout, or dustfall, was measured twice at
the Los Angeles I-405 sampling site. The measuring
apparatus consisted of dustfa]l Jars mounted on 4"x4"

. posts located 8 feet above - ground 1eve1 - Thé sample

jars were located in a grid fash1on as shown in Figure

32 and included one sample Jar Jocated 500 feet west of
"the freeway (W-500), three located along the west shoulder
(W-1, 2, 3), three 1ocated in the median (M-1, 2, 3),
three located along the east shoulder (E-1, 2, 3), and

one sample jar located 500 feet east of the freeway.

Samples were collected and analyzed according to the
American Society for Testing and Materials method
designated ASTM D1739-70. The samples were tested at
the Transportation Labobatory Chemistry Lab. The sample
periods were:

July 27 - August 26, 1876
February 2 - March 3, 1977

"Results from the samples are shown in the following table:
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TABLE 7

Particulate Fallout

July 27-Aqggst 26, 1976

' : Total** : T ( ) ( )
Sample -Dustfall. Pb_ " Cr’ PQa(P NO3(N pH
No. (mg) (mg) (mg) {(mg) (mg)
W-1 . .200 . 0.4 <0.1 0,34 0.2 5.0
W-2 - 215 0.4 <0.1 0.40 0.6 4.5
W-3 75 0.3 <0.1 0.09 <0,1 5.7
Average 163 0.4 <0.1 0.28 0.3 4.84
M-1 270 0.2 <0.1 0.12 1.6 4.2
M-2 275 0.2  <«0.1 0.06 1.9 4.7
M=-3 300 0.2 <0.1 0.09 0.2 4.4
Average 282 0.2 <0.1 0.09 1.2 4.59
E-1 305 0.6 <0.1 0,12 1.0 4.6
E-2 330 <0.1 <0.1 0.09 0.2 4.7
E-3 295 2.9 <«0,1 0.08 0.2 4,6
Average 310 1.2 <0.1 0.10 0.5 4,63
W-500 200 <0.1 <0.,1 0.77 0.4 5.1
E-500 373 0.1 <0.1 0.21 3.4 5.5
February 2-March 3, 1977
Total** _
Sample Dustfall Pb Cr  POg(P) 'NO3(N) pH
No. (mg) ~ (mg) (mg) (mg) (mg)
W-1 357 0.6 0.007 0.86 3.6 4.1
W-2 434 0.8 0,012 0.52 4,1 3.7
W-3 482 0.9 0.010 0.49 3.9 3.8
Average 424 0.8 0.010 0.62 3.9 3.84
M-1 470 1.6 0.017 0.64 3.4 3.8
M~ 2% 643 2.1 0.014 0.86 3.4 3.8
M-3 489 2.1 0.018 0.64 4.8 3.9
Average 534 1.9 0.016 0.71 3.9 3.83
E-1 429 2.2 0.024 1.01 4.6 4.2
E-2 401 1.4 0.011 0.55% 4.2 3.9
E-3 392 1.8 0.022 0,67 4,2 4.0
Average 407 1.8 0.019 0.74 4,3 4,02
W-500 499 0.3 0.016 0.83 4.3 4.3
E-500 259 0.4 0.018 10.28 4.4 3.9

*Sample M-2 for February 2-March 3, 1977, contaminated
with rust.

**Represents total (mg), per surface area of sampler
(182.3 cm?), per 30 day period.

77



ﬂ Dustfall collection jar on west
o _ shoulder I-405, Los Angeles

Installation of dustfall jar
with bird ring
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The dustfail results for the July 27 - August 26, 1976
period shows an overall increase in the total dustfall

from the western most sampling location (W-500) to the
eastern most location (E-500) of 200 mg to 373 mg. The
concentration of lead (Pb) also followed the increasing
pattern from a westerly to an easterly location along

the roadway. The levels of nitrate nitrogen NO4(N) also
reflect the general trend in lower readings at the
westerly sampling points to higher readings at the easterly
points.

For the February 2 - March 3, 1977 sampling period, total
dustfall showed 499 mg at the westerly sample point (W-500)
compared to 259 at the easterly point (E-500). Concentra-
tions of lead, chromium, phosphate and nitrate nitrogen,
showed an overall increase from west to east.

Wind patterns during the normal traffic period (early
mornings to mid evening) for the summer period are usually
from sea to land. Dufing the winter period of February 2 -
March 3, there is a more stable atmospheric condition,
especially during the morning peak traffic rush., The sea
breeze is also generally lighter than in the summer.

For more details on the dustfall study, the reader is
referred to reference 3.
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TRAFFIC

Traffic information was obtained from the Caltrans 0ffice
of Traffic and the Traffic Departments in Districts 03

and 07.
for each site:

Los Angeles, I-406

Period BetweehAStorms

Dec. 12, 1975 ~ Feb.
Feb. 9 - March 1, 1976
Nov. 12 - Dec. 30, 1976
Jan, 3 - Jan. 5, 1977
Jan. 7 - Jan. 20, 1977
.Dec. 18 - Dec. 21, 1977
Dec. 28, 1977 - Jan, 3, 1978
Jan. 3 - Jan. 4, 1978
Jan: 5 - Jan. 6, 1978
Jan,

11 - Jan, 14, 1978

4, 1876

No. No.
Days Vehicles
54 9,612,000

21 4,032,000
48 8,742,000
320,000

1 2,346,000
422,400
830,900
183,000
194,800
605,700

_Total ADT
Average ADT
Standard‘Deviation

QW ol = I W N

*Average daily traffiéukﬁﬁ%h“&iréctioﬁs)

Walnut Creék, 1-680

Period Between Storms

July 15 -*0ct. 9, 1975

Dec. 13 - Dec. 21, 1975
Dec, 21, 1975 - Jan._6,
Jan. 9 - Feb. 1876
Sept. 28 - Oct 1 1976
Oct. 1 - Nov. 17, 1976
Nov. 14 « Dec. 29, 1976
Sept. 29 - 0Oct, 28, 1977
Nov. 6 - Nov. 21, 1977
Dec. 12 - Dec. 14 1977
Dec. 18 - Dec. 1977

1976

80

No.
Days Vehicles
86 6,192,000
8 532,800

19 1,233,100
27 1,661,000
3 212,000
41 2,749,000
45 2,902,000
29 1,862,000
15 1,021,500

2 134,600
3 193,600
Total ADT

Average ADT
Standard Deviation

The fo110w1ng table presents the traffic details

ADT*

178,000
192,000
186,000
160,000
180,500
211,200
166,200
183,000
194,800

201,900
1,853,600

185,400
155

ADT

72,000
66,600
64,900
61,500
70,700
67,000
64,500
64,200
68,100
67,300

64,500
731,300

66,500
30



_ PRUJELTE gy 0 WWWALIMN _Placerville - UISI1.03 LU.Ep RIE._59 PM..15.5

PARAMETER DATE _November 21, 1977 STORM NO. -2

SAMPLE NO. R -3 -5 |~8 _|-10 |-13

TIME 0845 | 0915 0945 | 1030 1230 | 1330 .

FIELD ‘ : ‘ b N
Flow, cfs | .22 .30 .52 1 .30:] .18 J .11 oo
Temp, °C . 6.7 6.7 6.7 1. 6.7 | 6.7 | 7.3
Cond, pmhos/cm 18 20 12 17 25 47 B
H. 6.3 6.4 6.4 | 6.3 6.2 | 6.6
DO0.__ mg/l 1 - - 1= —~ o p-

MAJOR 10NS ; : ‘ 1 o
B8 mg/ L 0.07 | 0,03 0.02] 0.05 | 0.04 } 0.02
Co mg/ | 4,3 1531 |.9.9 | 3.5.] 3.8 | 5.6
4] ma/ | 1.1 | 0.7 0.7 | 0.8 | 1.0 | 2.2
€0y mg/l o [ 0. 0 0 |0,

HCOx mg/ L 7 10 0 | .7 10 12

K mg/ | 1.4 1.5 1.8 1.2 0.8 | 1.0

Mg mg/ 1 2.1 | 2.8 5.7 ] 1.5 | 1.2 .| 1.2

Na mg/ | 3.4 1.6 1.9 1.9 | 1.8 3.1

Silp  mg/ 1 1.2 1.0 1.1 1.2 | 1.3 2.4 .
S04 _mg/l 1.8 | 2.4 1.4 .81 3.7 [ 5.3 I~ ] -

METALS i . . . ; _ hi
td - mi/ig 15 [<4- —t— g et N ' :
Cr mg/ L .02 | 0,03. 7. 0.06] 0.02] 0.01] 0.01
Ly mg/ L 0.04.f 0,06 0,09 0.04] 0.04 | 0.04
Fe mg/ | R.0 10 17 5.3 3.7 3.0
Hy mg/ty 10° Jens VRS S— Cy
Mn mg/t ] 0,14 [ 0,19 0.37] 0,10 0.00 | 0.09
Mo mg/ L Z0.04 - T
Ni mg/ ! 0.04 | 0.05 0.09] 0.03] 0.03| 0.03
Pb mg/ | 0.6 [ 0.8_ 1.9 0.4 1. 0.3 |.0.3
in ma/ L 0.18 | 0.22 0.4 0. 147 0.4 [T 0. 19
Lab gH 6.8 6.6 6-91  6.77 6.9 ["56.9

NUTRIENTS ! ' )

Nitrate {N)  ma/L 0.6 | 0.6 0.6 0.5 | 0.5 ! 0.6
Kjeldahi (N} mg/| 1.0 | 1.1 T.1 0.7 | O LU
Ammonia (N} _mq/L 0,3 0.3 .0.3 0.2 | 0.3 | 0.4
Tatal P ma/ 1 p.15 ] 0,24 0,24 0,13 0.14} 0.12
Ortho P mq/L 0,021 0,04 0,05 _0.03] n.02] 0 0L
MISCELLANEQUS ' : .
Oil B Greose mq/L 8 9 9 14 7 .5
Tote] Sohds  md/ 129 | 243 217 133 ] 99 109
Volatite Portion {T.5.}% 31 27 23 34 i 48 56 .
Total Sus, Scids ma/ | 96 219 190 85 | 6L .44
Volotile Portion (TSS1% | 17 20 22 20 49 57

coD may L 74 92 15| 53 | 66 83

PRECIPITATION (p)
o{).(mches] .54 .06 LAl .09 .09 11 . e - BT
p.{Total] 54 60 Nyal .80 L85 | 1.00 " [
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 MAINTENANCE PRACTICES

The major maintenance practices tha¥*§é§hté_£o the

freeway operation“af the three sample sites include:
street'sweeping, drainage cleanout, litter pickup, and
weed/vegetation tontro]. In addition to these maintenance
practices, a New Jersey median barrier was constructed

at the Walnut Creek I-680 site just prior to monitoring
‘ﬁévement runoff in the Fall of 1975. . A New Jersey barrier
is being installed at the Los Angeles I-405 site following
the completion of sampling in the 1977-8 winter.

The drainage culvert cleanout practice consisted mainly of
removing debris from the drainage inlet to culverts.
Debris would collect on the inilet grate and, for culverts
that had an unobstructed inlet, debris would accumulate
inside. A hydraulic jetting method was used to free the
drain, '

The major maintenance practice that affects improvement
in water quality is street sweeping. Studies by others
have indicated that removal of sand, debris, and other
inert material from the curb and gutter will greatly
improve water quality(13). The following information
describes the street:sweeping practices carried out by
Caltrans maintenance at the three sites.

_Los Angeles, 1—405

Area Swept

December, 1976* all
January, 1977* all
February, 1977*% all
March, 1977* - all
June 13, 1977 shoulders
June 16, 1977 median
September 16, 1977 shoulders

*Not sure whether median, shoulder or both were swept.

3
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Walnut Creek, I-680

September 17, 1976%*
September 22-23, 1976**
September 29, 1976%*
October 4, 1976
October 19, 1976
October 29, 1976%**
November 1, 1976
November 8, 1976%**
November 16, 1976%*%*
November 29, 1976*%*
December 13, 1976%*
Qctober 20, 1977
October 21, 1577
QOctober 25, 1977
October 27, 1977
November 2, 1977
December 1, 1977
7

December 6, 1977
December 12-13, 1977
January 23, 1978
January 25, 1978

Area Swept

shou!ders

13

median
It

shoulders
median
shoulders

N-bound shoulder
S—bognd shoulder

median
shoulders
median & shoHTders

shoulders
median

**Sweeping was performed in the area of the sample
site but not sure if it included sample site.
Placerville, Route 50

November 16, 1977***

median & shoulders
February 22, 1978 u a

***Records were not maintained on sweeping operations at
the Placerville site prior to January 1977.
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A descr1pt1on”of the street sweep1ng equ1pment is as

follows:

Placerville

Type: Mobil Sweeper Model TE-4

Capacity: 4 gy

Sweeper Broom:

Pickup Broom:

2 Gutter brooms, each 42" diameter
(.025" x .125" x 26" long steel
wire strands)

1 pickup broom, 36" diameter and
- 58" in length (broom fibers are

66% .06" diameter and 34% .08"
diameter crimped, oval shape made
of po]ypropy1ene)

Walnut Creekfand‘LOS‘Ange1es

Type: HWayne (Ford Motor Co.) Model 964

'CapaCity 4. cy

Sweeper Broof:

Pickup Broom:

1 Gutter broom, 42" diameter
(.025" x .125" x 26" long steel
wire strands)

1 pickup broom, 36" diameter and
58" in length (broom fibers are
66% .06" diameter and 34% .08"
diameter crimped, oval shape made
of po]ypropy]ene)
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Check List
Highway Surface Runoff Data Form
Water Quality Data
1975-76
1976-77
1977-78 .
Phecipitation Data
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Hater Qua]ity Data
~ 1975-76
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- Fnvdcug - LUVALIUN __Ios Anaeles DIST. 07 _C0XA _RTROS PM 18.¢
PARAMETER DATE __2/4/76 STORM NO._1
SAMPLE NO. 1 2 3 4 5 [
TIME 0630 10943 | 1115 | 1145 | 1235 1310
FIELD - ‘

Fiow, cfs 0.0L] o0.02] 0.02 0.02! o0.16f 0.02
Temp, “C 12,3 12,61 12.8 13.9] 13,51 13.6
Cond, umhos/em 1369 1110[ 591 814 | 358 287
pH 6.1 6.9 | 6.5 6.9 6.7 | 6.4
0.0, mg/l 12.0] 12,31 32,1 1p0.2| 13.0} 11.7
MAJOR 10NS ,
3] mae /.4 067 o622l p.sa 0.52] 0.321 0,29
Ca my/ L 195 124 | 71 78 34 27
€L mg/ L 224 148 80 95 39 27
€03 mg/l 0 0 0 0o ‘| o 0
HCOx_ mg/ L 33 39 44 37 72 Z1
K ma/ | 33.0 20.0] 15.0 15.0| 6.8 5.5
Mg mg/ | 20.0(  12.0 72 B4 4.3 1 3.2
Ne ma/ 92 58 38 iz 15 12
5102 mg/ 3.8 5.5 | 8.5 7.9 | 10.2 | 9.8
S04 mg/1 215 150 | 105 II5 185 120
METALS ‘ )
€d . mg/ ~ 0.08]  0.050 p.02] o.02 .02]- 0.0
Ct mo/ 0.04 0.03|  0.04] 0.03] 0.05] 0.08
[ my/ 0,30 g.21] 0.19 0.19] 0.36] 0.12
Fe _ mg/ — 2.9 .41 5.5 4.2 | 5,5 | 3.8
Hg my/l 9 * <2 5 6 2 30 10
-~ Mn my/ - 0.87 1.35] 0.46 0.53] 0.28] 0.20
Mo mg/ 0 0 0 ‘0 0 0
Ni mg/ 0.36f 0.28] 0.23] 0.22] 0.15] 0.12
( Pl mg/ 5.8 2.3 2.0 2.4 3.8 2.8
‘ &n mg/ 14.0 10.0] 2.3 4.4 6.4 56
Lob pH 5.5 6.2 6.3 6.2 6.1 6.1
HUTRIENTS : -
Ritrate (N} mg/t 50,0 32.0] 17.0 18,0 9.8 6.2
Kieldobl (N} ma/ 35.0] 26,0 18.0]  18.0] 12.6[ 9.0
Ammonia (N]_ma/L 26.0 18.0] _ 16.6] 10.0f 6.8] 5.2
Totol P mg/1 0.72 0.43] 0.64 0.54] 0.66] 0.37

‘ Orthe P ma/l, 0.09]  0.06] 0.14 0.12]  0.27] 0.10
MISCEL LANEQUS )

0t 8 Grease mo/t 20 230l 721 350l a0 00l 7.0

Total Sonds — mg/1 1630 1200 | 870 860 560 390
Valatile Portion{T8.)5, 41 42 49 52 54 41
Yoto] Sus Solids ma/ ( 43 22 | 123 89 | 216 136
Valatife Portian (15 51% 66 57 55 56 53 34
COD ma/ | 420 700 | 610 400 460 340
PRECIPITATION {p) ‘ '
apfinches) 0.02 0.03 0.0 0.02] 0.03! 0.00
o {Tetal) 0.02 0.05 _0.06 0.08]  0.11] 0.1L
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PROJECT LOCATION _Los Angeles DIST._07 CO. A RTE405 pi. 18,0
 PARAMETER DATE __3/1/76 STORM NO._2
SAMPLE NO. 1 2 3
TIME ‘|-os55 | 0705 | 0825
FIELD: .
Flow, cfs g.15 0.241 0,03
Temp, OC _ 13,2 14.01 14.0
Cond, pmhas/em 139 103 130
pH . 6.6 7.0 7.2
0.0 ma/l 1.3 131.5] 1i.2
MAJOR 1ONS
B mg/ L 018 0,171 n.17
o mg/ L 1.0 7.71 12.0
Ct ma/ 1 i5.0| 8.7 | 11.0
L0s " Aig/t 0 ) 0
HCOZ  mg/ L . 9.8 8.5 | 13.0
K ma/fl 2.6 2.4 2.2
Mg - mg/! ] 1.7 1.9 1.5
No mg/ i 9.7 5.1 5.9
Si0z  mg/L 3.9 3.9 4,7
SOy mo/\ 20 15 17
LETALS S : 7 :
€d = mg/il . 0;00! - 0.00! 0.00
Cr mo/ 1 0.01¢ 0.011 0,01
Cr . mg/i 0.06 0.07{ 0.07
Fe ma/s L K 2:2 4.4 2,3
He " mg/tx 10" 10 5 3
Mn mg/ 0,10l 037 0.09 }
Mo~ my/ 0 0. -0 1
Ni mg/ 1 0.04 0.06] 0.06 !
PE___mqg/ | 1.3 | 2.2 | 1.5 :
Zn - mo/T 1.8 | " 1.3 1.0 ;
LebpH 6.0 | 6.8 7.0 g
NUTRIENTS . - P B
Nitrate {N} -ma/l’ 52 .81 2.3 k
Kieldoht (N) ““mg/{ 4.1 3.9 3.5
Ammonja (N} ma/L 2.2 .5 1.8
Total P mi/ 1 a.18 0231 0,17
Orfho P mg l 0.0 00! 0.0
MISCELL ANEQUS - ) )
‘0il.8 Greose ma/t° 2.8 26,0{  30.0
Totel Solids _ma7 | | 189 239 | 177.
Volatile Porfion (T.5)% | 58 58 55
Totel-Sus, Sclids ma/ L ‘44 139 48 -
Valatile Portron (T55)% | 66 50 27 1
€00 Mg/t l29q 130 | 220 Y
PRECIPITATION: (p} - .
| apdinches) ) 0.01 0,09, 0.04
fTolal) 0.01) 0.16[ 0.14




PROJECT LOCATION ___ walput Creek DIST. 04 0. CC RTEGS0 piy 12.7
PARAMETER PATE ._10/9 75-10/10/75  STORM NO.__1 R
SAMPLE NO. 1 2 3 4 5
THIE 2035 {2110 | 2230 |1200 | 1300
FIELD T
Flow, cfs 0,300 .040f .002} 2.500{ 1.100
Temp, “C 14.6 - - 16.0( 18.0
Cond, pmhos/cm 75 101 140 73 150
pH , 8.6 = - 7.4 6.5
00 mg/l 10.8] -~ - - -
MAJOR 10HS .
B ma/t 0.08 0.08] 0.18 0.17] 0.20
Ce mg/ L 18 18 27 26 26
] mg/ 1 3.5 0.8 9.2 5.0 8.8
€y mg/l 0 0 0 0 0
HCO3 mg/ 3,9 44,0l 54,0 30.0] G55.0
K thg/ | 3.0 3.2 | 4.4 5.7 | 5.2
Moy mg/ | 3.3 3.0 | 4.2 | 10.0[ 6.6
Ro mg/ 1 4,2 5.0 7.0 5.6 6.2
5102 mg/ 1 6.0 6.8 6.4 4.2 | 11.0
04  mgst 12 11 20 ] 22
METALS
¢d mo/ ¢ 0 0 .01 01| o1
Cr - ma/l x30 71 a2 32 36 112 | 60
Cy mg/ 1 48 52 60, 128 68
Fe mg/ 1 7.7 6.6.] 8.2 32.0_15.0 PC
Hy mg/l « 10 ° <2 <2 | _ <2 <3 <2 - :
Ma mq/ 0.18 0.17 0.22 0.58  0.32
Mo mq/ L 0 0 0 0
Ni ma/ L 0.03] 0.03 o0.03] o0.08] 0.05
Fb mg/ t 1.2 1.2| 1.5 3.3 1.8
i me/li 0.29]  0.29] 0.38] 0.74 0.48
Loh pH g.1 g,1] 8.0 .01 7.9
NUTRIENTS - -
Nitrate (N} mg/l 0.88] 0.94 1.85! 1.08 1.76
Kjeldahl (M) ma/1 2.6 1.8 2.6 2.4 2.7
Ammonig (N} _mo/ | 0.5 0.7 0.9 0.7 0.9
Total P ma/ L 0.26]  0.28 0.32] 0.54 0.44
Ortho P ma/L 0.07  0.04 0.00] 0.22 0.14
MISCELL ANEOUS
Oil & Greese _mq/| 16.0 | 33,0 0.8 { 41.0| 1l.0
Tofal Solds mg/1 219,0 | 261.,0[252.0 1 576,01 415.0
Volahie Portian(T.5)% | 20 33 6 25 36
Total Sus.Schids ma/ | 133 115 145 510 228 ]
Volatile Poriien (1SS1%, | 22 28 29 19 23
€0oD mg/ t 121 134 | 192 744|185
PRECIPITATION (p)
AF‘-_LE}ches) .04 .08 .00 .03 .07
p,{forgl] . 04 L12] 12 .15 22
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PROJECT LOCAT!ON _Walnut Creek DIST. 04 COCC_RTEgsy PM. 12,7

PARAMETER DATE 12/21/75-12/22/75  STORM NO.__ 2
SAMPLE NO. 1 2 3 4 5
TIME 2030 | 2100} 2135 | 2400 | 0100
FIELD ' ) '
Flow, ¢fs 0.3 1.1 0.3 0.1 0.05
Yemp, 9C 14,3 - 14.1 - 14.1
Cond, pmhos/em - - - - -
0.0 mg/l - = - - -
MAJOR [ONS .
8 ma/ L .16 A7
Ca mg/ L 15 . 18
Cl mg/ 1 1 18
€0, mg/l 0o 0
HEOs  mg/t 38 ¢ 35
K mg/ | 2.6- )
g mo/ 1 3.0 2.7
Ho mg/L 7.0 8.6
S5i02 . mg/ 7.1 7.6
504 mg/l 11 13
HETALS R N ' | . .
¢d  mg/Le 1E 1 e o dg o] F 0
Cr mo/ls 30 3 [ 80 80
F . (u my/ 10”1 . 48 . ] 36
e, . JL_-Fe” T myg/ s iy -] 6.0 3.4
LT onl__He mg/l % 10 [~ -~ { <2 o <2 °F
Mp__+ mq/f - 0017 M 0.14 -
Mo mg/l.- [} 0
Ni mg/ 0.04 0.02
Ps mg/ | 1.6 0.5%
n mg/ - ‘ 0,32 0.24
Laob pH ) 7.5 7D
RUTRIENTS ) T )
Nitrote (N) mg/l 1.35 1.50
Kieldahl (N} maq/1 4.0° 4.3 |
Ammonio [N]  ma/L 0.7 0.8 ]
Total P mj/ i 0.27 0.1
Ortha P mo/L 0. 11 U.L
MISCELLANEQUS .
0l & Grease ma/t .| - 20 33 -
Tolel Sohids  ma/l. 234 230
Valahije Porhor{T.5.}9% 36 S 37
Total Sus.Sslids ma/t 94 61
Valatile fortion (T3 513 29 . 35
CoD : ma/ | 130 . 168
PRECIPITATION (p) . .
i aplches) 03] - .01 .03 .02 .01
p,tTotal} : .03 04 07 .09 .10
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B B 3L T AR e F oy ) S RWwAL WY L alLAL ek vian e LU O HIERBND PM. 12,7 -
PARAMETER DATE __1/9/76 ___STORM NO._3 —
SAMPLE NO. 1 )

TIME 10320
FIELD '
Flow, ¢fs . .08
Yemp, °C 9.1
Cond, pmhos/cm 144
oH 8.3
0.0, ma/l -
MAJOR I1ONS
g mg/ L . 0.14
Ca mg/ 1 24
c[ mq/l 8-5
Y mg/ L 0
HCO3_ mg/ L 34
K mg/t 5.4
Mg mo/t 9.0
| Ho mo/ 1 6.1
Silz  mg/ 1 6.1
S04  mo/L 20
HETALS
Cd__ - mg/l 0.01
Cr mg/ 1 ol 0.08 . :
b mo/ U x 10~ 108 1
Fe mg/ .1 30
g *me/1 %10 j 2
Mn mg/ 0,47
Mo me/ [N
Ni mgf { 0.08
Ph mg/ L 1.9
Zn mg/ { 0.51
Lah pH -
KUTRIENTS ' o i
Nitrote (N} mq/lL 1.08 '
. Rieldahl (N} mq/l 1.2
Ammonia (Ni  mag/ L 1.5
Tatel P mi/t 0.53
Ortho P mg/L 0.13
MISCELLANEOUS
Qil B Grease ma/1 6.6
Totol Solids ~ ma/| 383
Valattle Porton (1.5.)% | 32
Total Sus. Solids ma/ | 24p ¢
Volatile Fortran (FSS1% | o7 -
cop mq/ 192
PRECIPITATION {p)
apfinches] .29
Dlﬂom}] .29
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- PRUJLLY o LULALIUN__ _walput Creek © - DIST 04 CO.cc RTE.680 Pit 12,7

¢ L I PARAMETER' . . _ 1 DATE 2/5/76 : STORM NO. 4 _
SAMPLE RO. 1 2 3
TIME 1300 | 1400 | 1500
FIELD -
Flow, ¢fs 0.08 0.03 0.33
Temp,  °C 3.5 35 [ 3.0
Cond, pmhos/em 105 140 120
pH - = -
00. ma/l - = -
MAJOR 1ONS
8 mg /1 0.3z 0.25] 022
Ca mg/ L 22 46 27
i mg/ 1 19 26 i7
C03 mg/l 0 4] 8]
HCOx mg/ ] 37 70 55
K mg/ | 4.0 6.0 4.4
YA 7.2 | 120 7.6
[ Ha 0o/ | 13 17 13
Si02  mg/ 1 - = -
S04  mg/l 62 45 2B
METALS :
Cd mg/t 0,00 Q.01 0.01
| G mg/ ! N 6.05, 0.T7 0.0%
| Ca me/ U3 o - | & 136|166
Fe mq/ | N 15 28 19
Hg mo/t x 30 " | x2 T <2 £3
Mn mg/ ! 0.34 0.60] “0.40
o my /-t 0 i 0
Ri mg/ 1 ) 0.05 0.09 0.08
Ph mg/ i j 2.2 3.2 2.8
Zn mg/ 1 0.52 0. 80 0.56
Lob pH 7.2 7.7 7.9
HUTRIENTS ‘ | ;
Nitrate {N) mg/l | a 1 ‘ ) ) )
Kieldahl (M} mq/1 62 6.5 A.4
Ammania (N} ma/L 2.8 2.8 2.0
_Tetel P mj/ L 047 oLEAd  0.49
Orihe P mo/L n.0s 01 0,11
MISCELLANEOYS : . -
Oil B Srease ma/t - 43.0 17.00 6.5
Totai Solids 3/ 520 680 | 502
Volatile Pertion(T.5.19%4 31 29 't 33
Total Sus, Schds ma/ L 307 448 315
Volatile Portren (15 515, 26 24 25 S
CaD mg/ i 237 194 | 206
FRECIPITATION (p) .
aplinches) 0.15 0.04 0.03
9.&5” ™ 0.1 U.T iy
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o rnvJdowi o RVUATNIVN_ Flaclville _UISL_03 €0, ED_RTE.50 PM. 15.5
PARAMETER DATE 10/9/75—10/10/7$TORM NO___ 1
SAMPLE NO. 1 - N 4 5 6 = a
TIME 1930 ) 1945{ 2148 1130| 1600] 1700 | 1800 | 1850
FIELD
Flow, cis 0.670 1.210 | 0.670} .002 1.210| 0.29011.210 | 1.210
Temp, “( - - - 14.9 | 14.8 - - -
Cond, ymhos/cm - - ~ 45 16 - - =
pH = - - 7.7 7.3 ~ = =
6.0 ma/l - - - 10.4 | 10.5 — ~ -
MAJOR 10NS
8 mp/t 0.15 0.06 | 0.04 0,11 0,10 o Jo.05 | 0.0l
Co mg/ 1 26.0 4.0 3.6 5.2 20§ 2.0 2.5 T.2
[l mg/ L 13.0 1.0 1.0 2.5 1.6 1.0 1.0 0.8
W: mg/l 0 0 0 0 0 0 ] 0
HCOa mi/ 1 24.0| 9.2 | 85 | 18.0[ 13.0| 6.7 | 7.9 6.1
K mg/ | 4.7 1.5 1.3 0.8 3.6 0.7 1.0 0.5
My ig /1 5.6 2.9 2.4 0.84{ 14.0[ 1.5 3.0 1.3
Na mg/ | 5.7 1.3 1.2 2.7 2.4 0.7 1.9 1.0
Si0z  ma/l 2.8 0.3 0.8 3.6 0.8 0.4 1.0 0.5
S04  mg/1 24 3 {1 3 2 0 3 T
METALS
Cd ma/t - _{<o1 <01 [ <.01 <01 | <01 <01 |01 <01
Cr mg/t x 10 52 48 32 ] 160 32 35 1)
Cy mg/ 1 60 28 24 20 96 16 32 i
Fe mg/ 1L 9¢3 7.6 1.4 40 5.3 7.6 2.4
Hg my/l v In %] <q <5 <5 <5 <5 <5 <5 <5
Mn, my/ 0.56 0,381 034! o.08] 0.72] 0.38 ] 0.18 0.06
Mo mg/ 0 a 0 0 0 0 0 0
Ni mg/ 0,04 0,04] 0.02 O.opi 0.12] 0.03 | 0.02 .01
Ph mg/ { 1.6 1.4 0.80 0.24} 4.5 0.88 | 1.5 1.5
in mo/ | 1.80 0.26] 0.18 0.47] 0.62| 0.30 | 0.27 0.14
Lab pH 6.2 6.7 6.9 7.3 7.3 6.8 6.8 6.8
NUTRIENTS -
Nitrale (N} mg/t 0.77| . 0.61] 0.22 0.80] 0.20] 0.19 | 0.36 0.24
Kjeldahl {N)  ma/} 6.6 1.6 1.0 0.9 2.3 0.6 0.8 0.5
Ammona (N} ma/L 3.0 0.8 0,5 0.4 0.5 1 0.3 0.5 0.3
Yotal P m3/ 0,47 Q.21] .16 0.08] 0,82} 0.10 | 0,37 0.14
Qrtho P mg/l 0,04 0. 071" 0,05 0.02] 0,3:| 0.031 0.02 0.00 [
MISCELLANEOUS R R
Qil & Grease mq/| 3.8 2.7 | 27 2.6 28 0.5 0.5 0
Totol Solids_ ma/t 5132 207 275 TIL | 2040 108 II% 37
Veolatile Partion (T.5.1% 47 20 30 22 10 - 9, 3 12 69
Tatal Sus Solids mg/1 216 262 152 13 1970 106 105 22
Volatile Portron (TS 519, 29 18 14 53 10 17 18 20
con ma/ | 336 80 61 51 232 25 61 7
PRECIPITATION (g}
ap linehes) 0.1 0.2 0.1 n.2 n.3 0.2 0.2 0.2
p,(Total] 0.1 0.3 0.4 0.6 0.9 1.1 T.3 1.5
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PROJECT LOCATION ___Placerville __DIST.03__CO.EP _RTE 59 pu 15.5
PARAMETER DATE __10/30/75 STORM NO._2
SAMPLE NO. 1 2 .3 4 5
TIME 0050 | 0120 0150 | 0220 0250 L
FIELD
“Flow, ¢fs 0.97 ) 0.38f 0.77 | 1.21] 0.50
Temp, °C 10.8 | 10.5 | 10.2 9.9 | 9.5
Cond, Jimhas/em 91 24 12 11 9
| pH 7.2 7.8 6.8 6.7 6.7
DO mg/y - = - - -
_MAJOR -10MS
‘8 e/ L 0,09 40,05 0.08
€ mg/l 9.2 2.1 1.2
bl mq/ | 3.2 0.2 0.0
€05y my/l 0 - o 0
. HCO3 mg/l 85 6.1 4.9
K mg/ | 1.6 0.5 0.3
By mo/1 3.2 1.0 0.4
(1] ma/ t 3.2 1.2 0.9 _
Siflz g/t 0.7 0.4 6.3 T
504 Mg/ 12 1T 30 -
HETALS
4 ma/ - 1 <.01 <.01 <.01 —
Cr ma/tx 10 o 116 3 56 T
v g/ 1 x 10 - 30 12 g
Fe tig/ L N 8.9 3.2 .4 .
g me/lx 10 " | < < 2 < 2 1
M ma/fl 0.23 0.07 0.03 i
N ma/ | 0 0 4] :
Hi mg/ | 0.03 0.0T [IMIY) B
Py ma/ | 1.2 0.44 0.20 i
n__ mg/l 0.36] . 0.09 0.05 :
Lob ¢H 8.1 8.1 8.0
HUTRIENTS li
Nitrol: [N} mq/l 0,56 0.12 0.05 '
[ Kjaldahl (N) ma/l. 1.6 0.5 0.4
SAmmepa (8] ma/1L ] 0.7 0.2 . 0.1
CaToted B ma/b s 0120 & 0.08 i1 p.03
Oriha Pi  mg/L |3 0.0 : 0.04 1 0.027
THISCELLANEGYS ' T
Qil & Greose mn/i 16 2.5 0.8 !
Tolel Sohds  masii. | 289 . 97 48
Volahle Fetbon{1.5.]% |2 o9 21 31
Tatel Sus. Sclizs ma/ L 214 84 25
- Velatie Ferla (TS51%5 | B84 12 8 —_—
) mo | 117 23 11 ~
PRECIPITATION (p)
. ‘__.'.\_r,,(l;ig:ne:) 0.11 0.13 0.09 0.18] 0.04 !
Fatictal) 0.11 " 0.2¢ | 0.33] _0.51] 0.55 K
}

98



PROJECT LOCATION __ “Placerville " DIST. _03.COxn_ RTES0 PM.15.5

PARAMETER DATE __11/15/75 STORM NO._3 ——
SAMPLE NO. 1 5
TIME 1630 | 1715
FIELD A : -
“Flow, cfs 0.29 | 2.70
Temp, °C 12.2 1.7
Cond, pmhos/cm 141 28
pH 7.5 7.0
6.0.  ma/l - -
$MAJOR IONS :
8 mg /L 0,13 0.05
Ca mg/ | 19 18
CL mg/ | 14 1.8
€0y mg/t 0 0
HCO2 mg/ ! 18 13
K mg/ L 4.4 4.8
kg mg/ | ed |32
No mg/t 2.0 3.9
5102 mg/ | 1.5 0,8
_S0s  me/t 9.0 | 24,0
METALS
cd mg/t ot
cr ma/lx 0.2 | 144 88
Cu ma/ Ux 107° 64 96
Fe mg/ | ] 19 37
Hg mg/ U1 " | <2 0 <2
Wn me/ L 0,43 0.67
Mo mg/ L 0 0
Ni mg/ | 0.06 0.17
Pb mg/ | 1.8 3.2
~7n__ mg/L 0.67] 0.98
Lab pH 8.0 7.9 :
NUTRIENTS . ,
Nitreta (N} maq/l 0,68 0.28
Kieldah! (N} mq/! 5.3 0.9
Ammonta (N} _ma/1 1.2 0.2
Total P ma/ L 0.48 0. 44
Orthe P ma/t 0.10 0.10
MISCELLANEOUS
O & Greose ma/L 18 11
Totel Solstds ma/l 477 686
Valatile Poriion{T.5.1% 35 19
Total Sus. Sslids ma/ L 304 £05
Volatile Portion (TS S 154 33 16
[As}1] mg/ L 209 120
PRECIPITATION (p)
: ofl(lnchesl D.05 0.05
p,iTotol] 0.05 0.10
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Water Quality Data
1976~77
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"""" rFruJEui LV LGARIVI L. A. s v/ LU,
PARAMETER DATE __12/30/76 STORM NO._1L i
SAMPLE NO. 1 2 3 4 5 6 7 8 9 19
TIME 0745 lomon } oosis | 0830 fogas | pnono Poois desas  himis liaas
FIELD
“Flow, cfs 0.033 | 0.096 | 0.096] 0.082} 0.262} 0.687 {0.742 [n,480 |n.163 |0.0m2
Temp, °C 13.2 13.2 | 13.3 13.4 | 13.1 | 12.9 |12.9 13.2 [ 13.9 [14.2
Cand, ymhos/cm 889 740 634 497 276 169 133 80 &0 a6
pH_ 6.8 6.7 6.6 6.6 6.8 6.9 7.0 7.1 | 7.1 7.1
6.0, mq/l 9.2 8.9 9.6 10.0 9.3 9.4 9.4 1.3 | 9.6 8.0
MAJOR iONS
] mg/1 4.6 3.2 2.6 2.3 1.1 0.64 1 0.42 0.31] n.17| o.10
Co mg/ 1 94 79 67 62 27 18 13 10 7.9 9.9
Ci mg/ t 142 122 102 81 35 21 16 11 B )
C03' mg/l ‘
HCOs _mg/ | 18 14 14 13 9 10 9 9 7 9
K mg/ { 13 11 10 9.2 a9 41 3.2 3.5 | 1.7 | 1.7
Mg mg/ 1 8.6 7.6 6.5 6.2 3.7 4.0 3.1 2.1 1.3 1.5
Na mg/t 43 37 33 30 14 10 8.3 [ LY 5.3
5i0z mg/1 3.4 3.2 3.1 3.2 1.9 i.3 | 1.2 T.1 | L.0 T I.Z
S04 mg/1 146 111 98 83 41 25 19 15 IT 13
METALS
td mg/ L 0.06 0.04 | 0.03 0.02f 0.01 ) 0.01 | o.01 0.01 0 0
Cr mq/ 0,02 0.02T 0.02 0.02] 0.02 | 0.03 [ 0.n2 [ PR L P A P X
Cu my/ 0.21 0.18( 0.17 0.16| 0.12{ 0.I3 [ 0.12 0.08 | N.06 | 0.06
Fe mg/ " .2 Z.9 3.1 1.0 7.0 5.2 73 ¢ e A6
Hy my /U X0 - | 5.5 0.4 1.5 0.4 0.2 | <0.2 <0, 2
Mn mg / .56 0.451 0,38 0,35[ 0.23] 0.20 | 0.16 0.1 [ 0.07 | 9.0%
Mo mg/ < 0.04 _ ISR i <f1, N4
Ni mq/ 0.50 0.50) 0.40 | * 0.40] 0.30] 0.24 t 0.16 [ n.12 | n.08 | n.10
Pe__ mg/ 1L 9.8 8.9 1 7.6 7.0 {75.2 { 5.6.| 3.9 2.6 | L.B_| 2.0
n  mg/t 6.3 5.2 3,0 3.6 2.6 2.2 | 1.5 1.7 1.6 T
~LabpH @ 25°¢ 5,8 5.7 5,8 5.8 6,0 6.2 6.4 6.4 6.5 6.5
RUTRIENTS ‘ - :
Nitrate (N} mq/i 0.55 0.35] 0.35 0.35| 0.65[ 1.7 2.6 1.9 | 1,2 | 1.9
Kjetdah! NI ma/t 27 27 20 16 10 7.5 6.7 4.3 | 2.7 3.1
Ammonic (N} mag/L 17 16 14 12 7.0 4,3 3.1 2.4 | 1.7 7.8
Totai P mi/1 0.59 0.45] 0.40 0.42} _0.42| 0.50 | 0,39 0.27 [ 0.I7T [ .16
Orths P ma/L 0.15 0.10] 0.0R 0.07]_ 0.09] 0.11{ n.03 0.06 | 004 [ 11,03
MISCELLANEQUS . ’
0 & Grease mg/| 32 26 71 36 0 54 22 0 26 68
Total Solids  ma/| 989 806 07 585 LEL) a3T 571 167 05 AV
Volatile Portion{T§.3% | 55 50 50 49 38 56 [iX:] [1%:4 53 B
Total Sus. Sohids ma/ L pNK:] oL 100 7L 108 250 3673 267 T” TS
Valatile Portion {T5S1% | 100 ) ILE 72 70 62 74 73 ) 7X
cap mg/ L 562 538 48], 493 356 369 354 204 123 | I8
PRECIPITATION {p} . :
ap linches) 0.02 003l 0,06 gzl 0.00] 0.04 1 0,13 Gli | n.06 | 0,01
pilfotol} p.o2!  o.05] 011 o012l a23] 027 gan I o8 [ n.s7
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o B W o W WO W A IS T N vy UU:-.- 'n‘l:'f"l .
PARAMETER DATE _12/30/76 STORM NO._1 —
SAMPLE WNO. 1 N
TIME 1115 1215
FIELD :
Flow, cfs 0.043; 0.023
Temp, °C 14,6 {: 14.9
Cond, pmhos/em 121 17
pH 7.0 7.2
D0, mg/i 8,7 9.7
RAJOR 1ONS :
8 - mg/l 0.25 0.33
Co mg/ L 14 14
(L mg/l 16 17,
03  mg/i
HCOy mg/ 1 9 9 _
[3 mg/ | 2.1 2.5
Mg mg/ | 1.7 {. 1.7
Na mg/ 1 7.3 8.1
Sil2  mg/ 1 2.0 2.4
504 mg/ L 18 20
METALS
td mg/t 0 0
Cr mg/ | 0.01 0.01
Cu ma/ L 0.06 0.06
Fe mg/ = 2,2 1.9
Hg my/1x10 - < 0.2 | < 0.2
Mn me/ 0.08] "1.00]
Mo me/ L < 0.04. < 0.04 :
Ni mg/ L - ~0.14 0, 14 ; .
PB mg/ | 2.0 . X.9 R N
in mg/ 1 1.0 1.0
Lob pH @z259c 6.4 6.4
NUTRIENTS X . ) . :
Nitrate {N)- mq/L~ 2.3 ‘2.6
Kieldahl {N) _ma/1 3.2 3.7
Ammania (N} mag/1L 2.3 4.4
Totol P my/ 1 0.16 0.1b
Ortho P mg/ L 0.0Z 0.02
MISCELLANEQUS
01 B Grease mq/l 28 19
Total Solids  my/1 219 210
Volahile Portton {1.5.)%, 64 57
Total Sus. Solids ma/ L 04 T
Volatile Porirgn (TS 5)%, 78 78
CoD my/t 14T 132
PRECIPITATION (p)
ap linches)
2, (Total]
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PROJECT LOCATION L.A. DIST._07 CO.___RTEa4ns PM.

PARAMETER DATE __1/5/72 STORM NO._2
SAMPLE NO. 1 2 3 4 5 & 7 8
TIME 1610 1 1625 L1640 | 16550 1710 | 1798 [17ss 1 1a0s
FIELD S
" Flow, tfs 0.068 | 0.096| 0.082{ 0.182] 0.402{ 0.128 {0.015 | n.p&R
Temp, °C. 13.7 | 13.7 | 13.4 1 .13.2 | 12.7 | 12.8 |12.9 | 12.4
Cond, pmhos/em. | 345 205- 1 146. .| 102 | 85 96 94 67
pH T 7.0 7L | 7.0 | 7.0 | 7.4 [ 7.2 |7.1 7.1
D0 mg/lL 9.1 9.1t | 9.2 9.2 9.4 9.4 9.2 9.4
MAJOR _1ONS _ g * .
B m/L . toaa | 0360038 ) 02[ 011 {014 Joie | o
Co mg/ | 21 19 18 14 13 11 12 1n
o mg/ | 29 27 24 | 18 11 10 11 7.8
05 mq/l
HCOs mg/ 1 21 13 13 12 15 26 10 &
K mq/ | 3,7 3.3_1.3.2 2.7 3.4 2.4 2.3 1.9
Mg mg/ | 3.0 2.9 | 2.9 2.5 3.8 | 2.4 2.4 1.8
No mo/ i 18 11 11 8.5 | 6.5 | 6.1 16.7 5.1
Si0z  ma/ L 1.6 | 1,5 [1.7 1.9 | 1.4 | 1.7 |20 2.0
S04 mg/1 42 32 29 21 17 17 15 15
METALS
¢d ma/1 0.01 . ooxlo o .01 10 .00 o
Cr my/t 0031 0.04]0.00 | 0.02] 0.04 | 0.02 | 0.02 0.02
Ly mg/ 0,08 0.06 | 0.06 0.06 | 0.10 | 0.06 | 0.06 .04
Fe mq/ t 4.5 4,2 1 4.6 5.1 1T 6.2 4.9 4.0
Hg mo/l « 10 - (<02 0.2 0.2 0.2 1 0.2 l<0.2 k0.2 <0.2
:n mnﬁ n.16 p.16 1 0,16 0.13] 0,21 1 0,12 {0.11 0.08
[} ma <0.04 <N, 04
Ni mg/ 0,10 ! _0.14 ] 0.16 0.14] 0.16 | 0.1L [ 0.11 | 0.10
Pl mg/ t 1.7 1.8 | 1.6 1.7 3.6 | 1.4 1.2 1.2
n ma/ | 0.8 1.0 | 0.9 0.7 1.1 0.9 0.7 n.6
Lok pH azs°c 7.0 6.8 6.8 6.0 7.1 T2 T2 7.1
NUTRIENTS : e
RNitrale (N} mg/1 2.2 2.8 2.4 1.6 1.1 [ 1.2 |1.3 1.0
Kieldohl (N)__mg/1 7.7 6.2 5.9 5.4 4,3 | 3.7 | 3.7 3.3
Ammonia (M) _ma/t 3.5 3.7 | 3.9 3.0 2.2 | 2.3 | 2.4 7T
Tolal P m3/t 0.27 0.23] 0.26 0.26] 0.34 | 0.26 | 0.23 | 0.19
Orthe P mg/L 0,09 0.10 | 0.09 0.10] 0.15] 0.12 | 0.10 | 0.0&
MISCELLANEOUS ~ ’
Oil & Grease ma/L 128 0 88 126 31 73 0 59
Total Solids  ma/| 387 292 270 227 318 229 376 318
Vaoletile Porban (7.5.)%, 54 52 56 58 Y I7 75 76
Tote! Sus.Schias ma/l 150 g2 [ 36 57 10 229 197
Valatile Portion (TS5 51% 59 41 B “63 67 <1 B6 i
cop mg/t 363 194 | 194 106 195 T71 165 T30
PRECIPITATION {p) - : :
g_(n_.(mches) 0.04 0.01] 0©.02 0.03{<0.01 {<0.01 | 0.01 | 0.02
p,{Tolal} 0.04 0.05] 0.07 0.10] 0n.10H 0.10+F] 0.1 UTI3
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PRUJEL]

O LVGATIVR

dui® & &u

B R Dt

LRI e LA

VDATE 1/20/17

PARAMETER STORM NO._3

SAMPLE NO. 1. 2 3 4 5 6 7 f

TIME 2035 | 2050 | 2105 2120 | 2135 | 2150 2220 2250

“FIELD '

“Fiow, @!s 0.096] 0.112] 0.096[. 0.112] 0.112 0.006 | 0.067 | 0.023
Temp, “C 15.4 15.4 | 15.3 15.3 | 15.4 | 15.2 |15.0 15.1
Cond, pmhos/cm 712 307 466 161 63- | 191 169 182
pH 6.3 6.3 1.6.3 6.4"| 6,4 ] 6.5 6.5 6.6
D0 ma/l 8.1 8,9 8.7 1. 0.2 | a8.]920 [8.3 8.7

MAJOR 10NS ‘ | A | L :

B mg/1 0.41 0.35| 0.29 0.24| 0.18 | 0.15 | 0.14 0.12
Co-  mg/l 641 56 45 32 24r ¢} 19- |17 15
Ct mg/ L 26 B4 64 43 30° | 22 I3 15
€03 mg/l .

HCOy  mg/ L 15 13 12 12 11 10 11 13

K mg/ | .12 . 8 6.3 4.9 3.7 3.0 7.6 IR
Mg mg/ | 6.8 | . 5.4 4.4 3.1 2.2 1.8 1.6 1.8
No mg/ L 44 . 27 20 14 11 Rel 7.9 R.7
Si0a  mg/ _ 2.2 2.2 2.2 2,0 2.2 2.0 2.1 2.4
S0a mg/ | 94 . 80 64 64 36 29 77 77

METALS . .
£d ma/ L 0.04 0.04] 0.03 0.02] o0.02 | 0.01 | 0.0L 0.01
Cr ma/ | 0,01 0.01 | 0.6 D.01] 0.0L] G.0L {0 0.02
Cu my/ 1 0,131 0.14] 0,13 0.00] 7.08 | n.06 | 0.06 n.06
Fe mg/ . 2.2 |24 | 2.0 1.0 | 1.6 1 1.5 1.2 1.2
Hy my/ley 10 - len.2 |<0,2 0.2 1<0.2 0.2
M1 me/ nenl n.42t g3z | o230 0371 0,12 1 0.11 § 6.10
Mo mq/ < .04 : < 1,04
Ni mg/ 0.3 |- 0.36F ‘0,29 0.22' o.i8] o0.15 [ 0.14 0.12
Pb ma/ | 3.3 1471 4.0 3.2 | 2.5 | 2:1 | 1.7 1.7
in mg/ 1 3.1 3.0 2.4 1.8 1.5 1.5 1.8 1.4
Lob pH 6.0 5.9 6.0 6.1 6.2 6.3 6.4 6.6

~ NUTRIENTS - )
hitrote (N) mg/l 11 - 11 11 5 8 5,2 4.7 2.9 1.8
Kjeldahl (K} ma/\ 19 14 14 12 9.0 7.9 6.1 )
Ammaopia (N} _ma/t 12 9.1 8.7 7.0 5.5 4.5 4.0 3.8
Toital P m3/ 0,40 0.33] 0,27 n.24 o.20] 0.18] 0.16 0,15
Crthe P mq/L 0.09 0.07] ©.05 003 0,020 0.,02] 0.01 0. 01
MISCELLANEQUS ) ) .
Qil B Grease_ma/l - 32 14 31 52 358 27 40 29
Totei Salids  ma/.| 664 567 462 360 275 237 181 174
Valalile Portion (T.5.0% 47 50 54 56 60 60 56 49
Total Sus Sohas ma/l 8] 66 53 50 47 &R 29 70
Volatile Portian (TS 51% as 91 77 95 100 82 72 AN
cop ma/ 1 454 379 | 343 301 255 220 1.89 187
PRECIPITATION (p) ‘
A?J-mc'hes) 0.01 0.01] o.o01 6.0l 0.02] o.00] 0.01 0.00
p,tTatal) 0,01 0.02[ " 08.03 G.04] _0.06] 0.06] 0.07 | #.07
]




PROJECT LOCATION walput Creek pIsT. pa_CO. o Hips__rin

PARAMETER DATE__%t_op_es_}_-_—lﬂﬁ—-—-STORM NO. L
SAMPLE NO.
TIME 1230|1245 7300 | 1315 1400
FIELD
Flow, cfs 0.0 001
Te G 18. 3.7 18.6 18.9
Tond, pmhos/em 211 171 193 210 253
o 7.4 7.2 7.1 7.2 7.3
60 ma/l 5.7 5.3 5.2 5.2 5.0
MAJOR 1ONS
] m
Co mg/ L 29 32 33 34 a7
cl mal b 13 16 11 13 T
(] mg/ L 0 0 o) 0 0
Aoz mg/ L 63 6L BL
K ma/ L 4.8 5.1 52 5.4 2
Mg mg/ L : 8.0 7.0 6.6 6.4 6.2
o mas b 6.2 | 16 8.2 1 9.1 5.8
i0a ma/ | 7.9 T1.9 | 11.0 _ 13.0 | 13.0
S0 mg/ L 23 22 53 | 21 34
METALS .
¢d ma/\ 9,001 -0.0L 0.01 g.co} 0.00
Cr ™ +—§-07 | 0.06 ~0.06 0. .
v m 0.13 B.12] 0.1 N .
Fe mg/ \ 24 pal 3
mq/ ix 10 0.2 5 (e 0.2 le0-2 452
Mn mg/ b 0,42 0.38 0.32 0.3
Mo mq/ L = 0.04 1 <0-041< 5,04 | < 0.041< 6.0
Ni ma/ | 0. 10 6.101 0.08 -0 "
Fe ma/ L 3.0 7.7 2. " -
Yo ma/t 0. - 0.72 72| 0.12
Lab oH tof 7.5 7.4 7.5 7.3 7oL
NYTRIENTS
Nitrate (N} m /1
Wieldanl (N} _ma/l 5.6 T4.0 4.8 4.0 5.0
ammonia (N1 1.3 1.6 1.7 2.0 2.2
Totol P ma/ L 0.79 §.57]_ 0.53 0.53]_ 0.46
ortho_ P T 0.26 0.121_ 0.13 n.11]  0.08
MISCELLANEQUS
Ol B Grease M /1 16 24 31 32, 20
Tofol Gohds _ mg/l 829 51l 499 49 482
Volatile Porhon{T.S‘)" 24 31 38 43 Ag
Tata! Sus. Solids ma s 627 330 305 275 230
Volotie portian (18517 16 18 72 27 32
cop ma/ L 241 247 245 250 361
pRECIFITATION (p]
o p. Linches 0.03 p.10} 0.08 0.05] __0.15
Tola! §.03 5.13 0.2 0.26] _ 0.41
— -
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B all 33 Y ITRAVY ) WAL WY Yl t O LRk, W e D e A IV, DT AN L e
PARAMETER DATE _Decenioer. 29-30.1976 STORM NO._3 N
SAMPLE NO. 1 2 3 4 5 8 7 8 ] 10
TiME 2110 2130 | 2145 2200 | 2215 | 2245 ] 2315 0015 | 0115 0155
FIELD

Flow, cfs 0.02 0.93 | 0.99 0.23]| 0.23| 0.42 | 0.42 0.42 | 0.02 |0.23
Temp, *C 11.6 1.3 9.9 9,9 { 9,8 | 9.8 e, 9,5 9.3 9.0
Cond, ymhos/em 2105 675 182 146 140 113 105 78 150 151
H 0.4 1 10,91 9.9 9.4 9.3 9,3 9.6 9.2 9.4 9.7
0.0 mafl 6.3 6.7 7.0 7.0 7.0 7.0 7.0 7.2 7.2 7.4
MAJOR IONS
] mg /L 0.55 0.321 0.25 0.22| 0.21] 0.22 | 0.18 n.17 | 9.17 | n.18
Co mg/ L 270 140 30 26 20 20 17 17 ] 20
L mg/ L 240 31 11 7.8 7.8 8.3 2.6 .0 .5 T2
W03 mg/l 80 a1 0 2 1 0 3 0 0 0 0
HCO3 mg/ 1 87 0 34 38 3l 38 35 23 an 34
K mg/ | 18 14 3.6 3.3 1 2.9 2,3 | 2.2 1,9 |18 [1i.8
Mg mg/{ 22 17 4.8 4.2 3.2 2.5 2.4 1.6 1.9 1.9
No mg/t 100 19 6.0 5.0 4.8 3.9 3.3 2.5 5.0 5.9
Si0z  mg/ | 34 22 4,8 5.2 4.2 5.7 4.8 3.1 6.1 5.4
S04 mg/l 440 47 25 19 19 14 11 7.4 15 15
METALS . _ :
¢ ma/L 0.02 0.01) 0.00 0.00] ..0.00 | :0.00 | 0.0n 9.00 | 0.00 | n.00
Cr mg/ 0.05 0.061 0.03 0.02] 0.02] 0,02 | 0.02 G.0L | 0.0L [ 0.0L
o mq/ 0.23 0.21[ 1,08 0.08] 0.074 0.07 | 0.06 0.04 | 0.05 | 0.05
Fe mg/ | - 15 34 10 10 7.7 6.9 6.4 .0 3.3 .| 3.6
Hg mg/ 1 xig ~ < 0.2 Tz
T mg/l 1 0.9 0.87] 0.21 0.20] 0.16] 0.14 | 0.52 0.08 | 0.0B | 009
Mo mg/ < 0.04 - . <0.04
Ni mg/ 0.14 0.15] 0.06 0.07] 0.06] 0.05 | 0.04 0.04 | n.05 | 0.07
PB mg/ | 3.2 5.4 1.7 1.5 1.3 1.1 1.0 0.7 0.7 0.7
Zn mg/ | 1.64 1,.60] 0.40 0.40] 0.32} 0.37 | 0.24 016 W Is | .20
Lob pH @ 25°C 9.5 10.2 7.7 8.5 7.6 A.7 8.2 7.4 7.6 7.4
TRIENTS -
Nitrate (N) mq/l 18 1.4 1.2 0,85 n.8s5| 0,60 ] 0.45 0.35] n.a5 | n.R0
Kieldahl (N}  mq/L 36 12 5.0 3.6 3.1 2.2 2.0 1.3 2.0 1.8
Ammonia {N} ma/t 8.4 3.7 2.4 2.0 1,9 1.4 1.1 0.8 1.2 1.2
Total P mi/ 1 1.39 1.37(..0.32 0.31) 0,26 0,231 0.21 0,131 n.14 | n.13
Ortho P - mg/L 0.81 0.74] 0,12 0.12 0.09% 0.09 | 0.08 n.06! 08.05 [ n,na
MISCEL LANECUS : ’
Qil B Grease mg/lL 153 33 50 28 30 52 112 14 5 0
Tatol Solids  mg/1 2340 1480 | 314 320 244 268 7235 307 00 TF
Valatife Porhon{T.5.)% 35 28 34 15 35 27 26 7% 74 60
Total Sus. Schias ma/ { 303 1067 | 189 215 128 188 173 244 135 125
Valatile Portian (TS 51% 36 25 16. 34 22 20 32 an 1090 )
COoD mg/ 806 368 | 189 160 145 112 100 63 114 114

PRECIPITATION {p)
aplinches) n.01 0.00] 0.01 0,00l _0,00!] 0,01 0.01 n.011 n.o1| n.n1
p.(Total] 0.01 .01l 0.02 0,02 0,021 0,031 0,04 0,051 N.06 § 0,07




PRl O LVWATIVUN . Walmub Creek WDISL 04O QC RTE.630 PM._15.9
PARAMETER DATE December 29-30,1976_ STORM NO.__3
SAMPLE NO. 11 12 13 14 15 16 17 18 19
TIME 0210 | 0225 | 0255 0355 |1 1100 | 1130 |1200 | 1306 | 1400
FIELD .
Flow, cfs 0.14 = 0.55 0,00 ! o3 ] 0,76 |1.45 0.10 | 0.33
Temp, 7C 8.9 9.0 1 8.6 8.2 - = = - =
Cond, pmhas/em 142 159 70 118 - = - - -
pH 9.1 9.2 9,1 9.0 = - - - =
00. mg/l 724 7.3 | 7.5 7.6 - - - - -
JMAJOR 10NS
B mg/1 Q:16 0.18 | 0.17 0.16 | 0.26 | 0.24 |0.23 0.21 | n.22
Co mg/ | 18 23 11 17 34 26 19 i5 12
Q mg/ L 11 14 4.9 7.0 22 11 5.2 5.2 3.2
€0x  mg/t 0 0 0 0 0 0 0 0. 0
HCOy  mg/ L 31 39 20 34 48 - 27 27 20
K mg/ 1 1.8 1.9 [ 1.2 1.4 5.2 | 4.6 | 3.1 2.3 [ 2.0 ;
Mg mg/ i 1.7 1.9 1.8 1,4 9.0 | 7.0 5.7 3.2 3.3 ]
No___ mg/1 5.8 6.9 [ 3.1 4.6 | 12 8.0 14,7 14T 3.1 )
510z mg/ | 5.3 6.7 3.1 5.0 | 5.8 7.3 2.9 3.7 2.2 i
S04 mg/l 15 17 5.8 12 30 - 15 12 5.2 i
METALS . .
Cd mg/t 0,00 0.00] 0.0001: '0.00] 0.01] 0.00 ] 0.00 0.00 [ n,00
Cr__ mg/l 0.02 0.0t | 0.01 0.01] 0.06 ] 0.06 f 0.06 0.02 | 0.04
Cy mg/ i 0.05 0.051 0.04 0.0 0.13{ 0.13 | 0.1 0.10 | 0.05
Fe . .mg/ 3.0 3.0 4.7 2.1 24 . 22 18 1) TT
Hg mg/l w19 -] <02 : 0.2
Mo mg/ 0.084 0.08] 0031 o006} 0,47} 0,37 [ 0.32 | n18 | 0,18
M'o mq/ <0, 04 <0.04
Hi mg/ 0.06 0,05 0.05 0.05] 0.10]| o0.11 | 0.10 0.07 | 0.08
Py mg/ 4 0.6 0.6 0.8 0.4 2.7 2.3 | 2.2 1.5 | 1.6
in mg/ | 0.16 0.201 0.16 0.12] 0.641 0.56 | 0.48 0.32 | 7.36
LabpH @ 25°C 7.3 7.6 | 7.5 7.5 | 7.9 - 7.8 7.8 | 7.7
UTRIENTS ‘ . -
Nitrate (N) mg/i 0.85 1.0 0.30 0.50] 1.3 1.3 0.61 0.60 | 1,50
Kieldohl [N] ma/1 1.7 1.8 0.9 1.0 3.5 2.4 | 1.6 1.4 1.3
Ammomia {N] mg/L .| 1.1 0.9.I 0.6 0.8 2.2 | 1.8 1.1 1.2 1.1
Total P mj/t 0.15 0,15 0.18 0.12| 0,581 0.51 [ 6.43 | 0,27 | n.29
Orthg B mg/t 0.05 0.04] 0.07 0,03 0,10 0.22 | 0.11 0.07 { 0,08
MISCELLANEQUS
Oil 8 Grease mq/ Q {4 40 47 12 8 11 61 0
Tofol Salids __my/ 203 210 148 124 579 679 | 406 234 62
Volatile Portign(T.5.1% 49 46 34 43 29 34 26 31 6l
Total Sus. Solids ma/.l o5 83 94 36 388 | 232 339 180 | 235
Volatile Portion {TSSJ96 |~ 77.0 77 37 75 23 26 16 1A | 31
cop mo/L | 103 117 65 12 2481 176 132 135 121
PRECIPITATION {p)
ap [inches) 0.01 0.01} 0.01 0.02] 0.07{ 0.00] 0.01 | o0.01]) o0.m1
p,{Total} 0.08 0. 09 0.10 -T2 0.19] U.I9 | U-.2U NN BN
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Lalaisl i

o RVWALIYN | PGS VLIS

Uial. M3 LU, 8D RIE2Y _FM. L2.20

PARAMETER DATE _-2/8/77 STORM NO._.2
SAMPLE NO. 3 2 3 4 5 6 7 8 9 10
TiME (pST) nog4z loosz  11cis 1§ 1030 |1045 F 3100 13125 [1210 lisic 1525
FIELD
Flow, cfs 0.2 lo.02 0,003 | 0.003]0.02 0.003 ) 0,0007|. p.0003 0.23 | 0.30
Temp, “C 9.2 }10.7 9.4 9.7 9.7 10.0 ] 10.0 19.2 9.2 9.0
Cond, umhos/cm 500 218 259 292 | 202 179 207 289 106 71
pH 6.5 6.7 6.0 7.0 Fod 7.6 7.2 | 1.2 5.7 7.2
00._ mg/l = - - - - - = - = =
MAJOR 10NS .
B mg/L 5.24 1027 10.17 | 0.8 lo0.16 | 0.32 10.15 |0.18 0,06 | 0,05
Co myg/ L 78 [ 16 1s 15" 13 A I I TR 1 TTE T 9.1
C mg/ 1 133 .30 42 53 31 25 31 48 4.7 2.6
C03 mq/l :
HCOs mg/l 37 21 24 13 21 20 27 39 2L 14
K g/l 13_]5.3 4.6 4.0 3.7 3.1 [33 13.6 4,2 | 2.8
Mg mg/ ! a8 l5.8 4,2 139 |35 3.0 lan 14,2 8,0 | 5.9
o ma/ 1L 150 [ 28 36 A8 30 24 29 44 8,01 5.6
Si0z  mg/1 2.3 1.5 2.0 2.5 |22 2,0 |24 12,9 0.8 _[ 0.5
504 . mg/l s4 | 23 26 29 20 17 19 1 25 4,0 2,4
METALS !
Cd mg/ nno 0. i n 0 f 0 0 0 0
:Cr mo/ o.26.l.0 o5 n.n3 el pozt no2 10,02 0,08 1 0.01
Ly mg/ 321008 005 g0s 1005 | . paal noa |ona 0.07 1. 0.04
Fe ma/ L TR T a g 8.1 7.9 -2 2.0 2.9 29 19
Hy mgst., 1473 2.5..550.2 - . T - <n. 2
Mn ma/ 2,200 0.4 0.30 0.28 1 0.26 Q221 0,23 16,21 0,44 | 0,32
Mo mg/ < 0.04 <0, 04
Ri mg/ n.3810.08 0,07 | 0,08 | 0,08 0.05 | 0,05 | 0.06 0,10 | 0.08
PR mg/ 1 8.0 11.5 0.9 0.8 0.8 0.7 0.7 0.7 2.3 | 1.6
Zn me/ i 22 {0.88 1..20 1.00 | 0.72 0.76 1 1,24 { 2.80 0.60 | 0.40
Lob pH 25°0 6.6 | 6.6 6.6 5.6 6.4 6.5 6.7 7.0 1.3 [ 5.8
NUTRIENTS -
Nitrats (N} mg/1 7.0 | 3.8 4.4 4.4 | 3.9 2,2 | 3.2 |36 0.35 | 0.35
Kjeldahi (N} mo/t 20 | 5.6 5.6 6.2 4,9 4.7 1.6 1.9 5.4 1.9
Ammonia (N} mg/t 3.3 | 2.2 1.9 2.0 | 1.8 1.8 1.8 1.8 1.0 0.4
Tatal P ma/ L 0.92 | 0.49 0.33 0.37 | 0.33 { 0.29 | 0.31 [ 0.30 0.68 | 0.39
Orthe P mg/L G.30] 0.19 0. 03 G.01 | 0.00 0.0L | 0,01 | 0.02 { 0,18 | 0.13
MISCELLANEQUS .
Qil B Grease mq/ 1e | 119 143 0 0 3 27 25 0 0
.__Totol Solids __ mg/ 1290 | 406 414 4431 336 300 326 388 748 128
Volahle Portion(1.5.) %, 36 26 42 41 43 43 43 40 24 23
Total Sus.Solids mg/ | 670 | 151 117 119 90 101 ) 90 879 78
Volatile Portion {TSS)% 35 <1 38 39 L) 39 32 30 yy) 20
cop ma/L 662 | 325 208 310 257 219 | 241 74 267 39
PRECIPITATION (p) oo
aplinches) 0.03{ 0.00 0.01 0.0L ] 0.01 0.0L| 0.01L | 0,00 0.13 | 0.03
p,(Total] 0.03] 0.03 0.04 0.05 | 0.06 0.07 | 0.08 | 0.08 T2 | 0. 2%




TRveew: S mwWdisr s Wi V= H W L N TS i L I A R e —

PARAMETER DATE 2/8/77 ‘STORM NO._2 — —
SAMPLE NO. 11 12
TIME . . 1555 | 1630
FIELD
Flow. c¢fs 0.008 10.0007
Temp, °C = _. 9.2 9.5
Cond, pymhos/cm _ 85 105 .
pH j 7.0 - 7.3 -
0.0__ mq/t - -
MAJOR _10NS
B mg/ L 008 0.0
Ca mg/ L 4.1 5.2
Cl mg/ L _ 4.2 7.0
0> mg/l
HCOx  mg/ L. 14 19
K mg/ 4 1.2 1.3
Mg mg/ | 1.7 1.5
No mg/ L 9.7 8.2
Sila. mg/il . . 0.7 1.3
S04 mg/ 1l 3.7 5.8
METALS )
¢d ma/ 0 Q
Cr my/ 0.07 0.0 -
Cu mg/ 0.02 0.0 "
Fe mg/ L 5.0 3.9
Hy mg/ a3 <09 <n 2 B
Wit mg / 0.10 0.10
Mo___ mg/ <0.04 | <0.0
Ni my/ 0,03 0-0‘411,
Pe___mg/L 0,04 | 0.3
in mg/ L 0.24 | . 0.44
Lab pH 25°C 6.8 | . 6.8
HUTRIENTS : ' ’ T
Nitrale [N} ma/{ 0.35 | ~ 0.35
Kjeldahl {N) ma/1 1.2 1.5
Ammapia (N} ma/L 0.5 0.7
Total. P. my/ L 0.14 0.120
Ortha P~ mg/ ) 0, 05 0.04
MISCELLANEQUS ’
il B Gregse mq/ 18 13
Tofo) Sohds. ma/ 120 118
Yolahle Parhon{T.5.) %, 42 46
Totail Sus.Salids. ma/'l 62 33
Volatile Porfian {15 5.1% 35 36
[ofa]3] mg/ L~ 59 1
PRECIPITATION (p)
aplinches) . 0.02] . 0.04
p,(Total) — I o0 n




- FRUJEVI O LJLALIVN Placervilles O LU3 LUED _KIESR PM15.5
PARAMETER DATE 3/16/77 STORM NO_3 S
SAMPLE NO. 1 2 3 a 5 6 7 8 o 10
TIME 0915 | 0930 1 0945 1 1000|1015 f 1030 l11an [ 1130 | 12ac 1330
FIELD

Flow, ¢fs (timed) | 0.084| 0.13 | 0.067| 0.042] 0.023] 0.011 [0.004 | 0.061] 0,074 |0.035
Temp, °C 6.8 7.1 7.1 7.2 7.2 7.1 6.3 7.1 7.5 8.6
Cond, ymhos/cm 25°c | 432 149 155 170 | 192 218 313 210 [ 111 147
pH 9.2 5.0 | 11.5 10.2 { 9.1 9.0 9.0 8.9 | 8.8 B.8
00, ma/l 7.0 6.7 6.8 6.8 6.8 6.6 7.1 6.7 6.6 6.7
MAJOR 1ONS
B mg/t fi.12 | o0.09] g.00 0,09 o0.10 | 0.11 |o.09 n.09 | n,08 f0.11
o mg/ L 13 9.8 6.6 5.9 5.9 6.5 9.5 8.4 5.2 |6.0
Cl mg/ 1 73 27 25 28 32 38 56 T 17 20
0y mg/l
HCOx  mg/ L a1 25 22 24 27 28 37 33 19 26
K mo/ 1 2.6 4.2 2.9 2.2 2.0 1.7 2.2 2.4 1.8 1.7
Mg. mg/l. 5.3 10 6.1 ‘| 4.5 4.0 | 3.5 14.1 5.8 3.8 3.0
| No mg/i 88. 28 |25 I 26 30| 34 43 47 19 75
5102 _mg/ L 3.3 | 1.6t 1.6 1 1.7 | 2.3 | 2.8 ]4.3 3.6 | 1.7 | 2.5
S04 ma/ 1 11 €.0_| 6.0 6.0 7.0 77 9.9 11 Z.0 3.5
METALS ‘ : Co
Cd ma/l. o 1o - 4 g 0 0 0 D) 0 0
7] mad 1 .04 | 070 006 0.05] 0.04] 0.03 0.03 | 0.06 | 0.nd | 0.02
Cu mg/ L 0.08 0.081 008 0.05] 0,041 0.04 | 0,03 n.05 | n.oa {0,03
Fe mg/ 1 13 1 19 14 13 10 19 13 8,9
Hg ma/l 10" len. 2 e N T
Ma ma/ | 0.23 .43l n.3n 22l aonl 0,17 [oar n.30 | n.J9 | n.14
Mo mg/ & <0.04 e o n.nd
Ni mg/ | ,10{ 0.16% 0321 011! o.08] 0.09 lo.10 | g.12 | n.1m | 0.10
Ph mg/ | 0.6 1.3 0.8 0.6 | 0,5 0.5 0.5 .8 |5 n.4
Zn ma/ | 0,68 0.44] 0.36 | 0.32] 0.36 | 0.40 | 0.68 0.40 | n.24 [ 0.28
Lab pH 2500 7.5 7.5 7.2 7.3 7.3 7.3 7.4 7.4 7.2 7.2
BUTRIENTS : :
Nitrate {N) mq/} 0.9 0.4 0.4 0.4 0.4 0.4 0.4 0.4 .4 0.7
Kieldahi {N]__ma/L. 2.3 2.7 1.6 1.4 1.3 | 1.6 1.5 1.9 | 1.4 1.1
] Ammonid (N} ma/t 0.5 0.6 0.5 0.4 0.4 5.5 0.4 0.5 0.5 .3
Total P mi/1 0.36 0.521 0.33 0.26] 0.23]| 0,21 { 0.25 0.29 | .22 | 0.17
Ottho P mo/L 0.06 0.111 0.07 0.06| 0.051 0.04 | 0.03 0.05 | 0,07 | 0,05
MISCELLANEQUS
0il B Grease _mq/ 1 0 0 0 0 72 1 54 31 28 0
Totol Solids__ ma/t 516 689 386 321 288 274 315 393 255 213
Volatile Pariron {7 5.)% 25 33 24 29 28 29 26 26 24 27
Totol Sus Golids ma/ L 296 586 294 218 | 164 136 120 245 177 g1
Volafile Particn (15 S1%, 23 33 20 28 24 32 27 27 73 7
cop mg/ L 188 222 152 116 108 106 114 157 IR g
PRECIPITATION {p) :

____g_f.fmch es) 0.07 0.01{ 0.0 0.0L} 0.01{ 0.00 | G.01 0.03 | n.n3 | n.n3

pTotal] 0.07 0.08| 0.09 0.10] 0.171 0.11 [ 0.12 0.15 § 0.1 | m.oT
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PARAMETER DATE 3/16/77 STORM NO._3 _
SAMPLE NO. 1]
TIME 1430
FIELD
Flow, c¢fs (timesd) 0.02
Temp, °C 1 9.9
_ Cond, gmhos/cm 160
p}l 8.7
00.  mg/l 6.9
MAJOR I0ONS
B ma/l 0.10
- Lo mg/ 1 7.1
[ mg/ | 25
€05 mg/l
HCOa mg/ L 23
K mg/ 1.9
Mg mg/t 3.6 ) - v
Ne mg/t 27 2 -
Si0p mg/t 3.1 N ~ i B
[ S04 _mg/1 5.7 ‘
METALS . .
£d mg/ 1 0 :
Cr mg/ i 0.03
Lu mg/ 1 0.03°
Fe ~  mg/ N 10
Hy " me/ a0 ° <0.02
L Mn___ me/l 0.17
Mo mg/ L <0.04
Ni mg/ i 0.08
Pa__ mg/l 0.5
In mg/ t 0.36
. Lah pH 25°C 7.3
NUTRIENTS ’
Nitrote [N} ma/l 0.9
Kieldahl {N) mg/| i.5
 _Ammoma (N] ma/1L 0.5
TJotal P m3/ L 0.18
Qriha P mg/L 0. 05
MISCELLANEQUS -
Oil 8 Greose mg/1 0
Totai Saltds m3/ 1 243
Velahle Porhion{T.5.1% 28 .
Total Sus, Solids ma/t 92
Valatile Portion {15515, 29
coD mysi 106
PRECIPITATION (p}
. afl(ln:he’s) 0.00
-p,(Total) 0.21
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PROJECT 657117 LOCATION __1os Angeles o WMot U WU RS RICals Favil _bs.uo

PARAMETER DATE December 21, 1977 STORM NO._1 _
SAMPLE NO. 12-137 -138 | -139 | -t40 |-141 ] -142
TIME 1630 | 1645 1700 | 1715 | 1745 | 1815
FIELD ,
Flow, cfs gog |-.008 008 005 ans ons ' -
Temp, °C 16 15.7 e 7| 157 | 15.6 | 15.4
Cond, prhos/ctm - - - — - -
H 6.9 6.9 6.9 6.6 6.6 6.6
0.0 mg/t 7.86 | 7.89 2,511 7.61 | 7.70 | 7.55
MAJOR 10N3
8 mq/L 0,91 |0.82 0.731 0.73 1 0.71 ] 0.68
Co mg/ 1 61 51 50 45 43 42
o ma/ L 105 X 78 57 59 151}
€0s mg/l 0 0 0 0 0 0
HCOx mg/ L 59 46 46 39 38 34
K mg/ i 10 9.4 9.2 9.0 8.6 7.8
g mg/ 8.5 | 7.4 7.3 | 7.3 6.8 6.0
Na mo/ L 59 4z al 36 30 20
Si02 mg/ L 7.5 | 6.9 7.4 7.4 | 7.1 | 6.5
S0q  ma/ L 92 76 75 69 [ 64
ETA
€d ma/lx 15 |10 |32 10 8 8 8
Cr mg/ 0.03 { .03 0.02} 0.03 ]} 0,02 | 0.02
Cu mq/ 0.16 [ 0,17 0.161 0.151 0.15 ! 0.14
Fe_mg/t . | 7.7.18.7 8.6 | 12 9.8 | 7.2
Hy mg/t x 10° 0,2 ——
Mn mg/t 0.42 1. 0,40 0.371 0.,38] 0,37 1 0,35
Mo mg/ L ~0.04 Sy
Hi mg/ 1 0,16 | 0,16 0,14 0.15 1 0.14 | 0.15
Pb mg/ | 2.2 | 2.3 2.3 ] 2.3 | 2.3 1 2.1
in mg/ L 1.40 | 1.44 1.,27] 1.25 | 1.40 | 1.60
Lob pH 6.0 5.8 5.8 5.7 5.6 | 5.6
NUTRIENTS
Nitrgte (N} mo/l 12.3 | 10.6 10.7] 9.7 9.4 9.6
Kjeldahl (N) mg/l 7.8 | 12.9 15.2]| 12.7 |12.5 [12.4
Ammomag (N} ma/tL 5.8 6.7 6.7] 6.7 6.8 6.8
Total P ma/ 1 0.95 | 0.76 1.06 0.72 | 0.76 | 0.67
Orfho P mg/L 0.46_| 0.11 0.61] 0.20] 0.22 |} 0.28
MISCELLANEQUS : i
Oil & Grease_ma/t 16 18 17 18 18 17 :
Totel Solids  mg/| 600 {589 641 | 583 522 478
Volatile Portian{T78.)% | 34 39 30 37 42 37
Yotal Sus, Sghidsma/ L | 189 167 233 207 278 167
Valatile Portion (1551% | 58 65 35 51 15 55
cop ma/ L 336 336 3248 317 307 298
PRECIPITATION (p}
aplinches) .03 - - - - 0L
p,iTotgl} .03 |. .03 .03 .03 .03 .04
114
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PROJECT 657117  LULAVIUN_ Tos Angetes N P2 e PO VN VLW N, NN & O B SNt LV.0n SN p L ) P N P Y
PARAMETER DATE _January 3, 1978 STORM NO_2 R
SAMPLE NO. ta-147 -144 |-145 | —146 {-147 {-148 [-349 |-350 | -153
TIME 1503 | 1518 1533 1548 | 1603 | 1633 | 1703 1733_} 1203
FIELD
Flow, cfs .033 | .055 L0681 145 | ,163 [ .33 082 043 | .01%
Temp, °C 15.5 | 15 14.6| 14,1] 14.3 ] 13,5 [13.6 13.8 114
Cond, pmhos/cm ' .
oH 6.3 6.5 6.5 6.6 6.6 6.3 | 6.6 6.5 6.4
0.0 mg/l 8.04 | 7.93 8.0 9,13 | 8.20 | 8.46 |8.20 | 9.08 | 8.68
MAJOR I0NS
[ ma/ Ll 1.32 |1 1.16 1,01} o0.20f 0.20 ] 0.61 ]0.28 0.20 ] 0.21
Co mg/ | 43 34 7 18 12 8.0 a1 10 12
L mg/ t 38 26 26 11 5.5 3.0 3.6 4.0 |5.2
€0, mo/l 0 0 0 ) 0 0 v 0 0
HCO3  ma/ | 25 21 21 12 1l 5 10 12 15
K mq/ L 6.8 | 5.6 4.7 3.1 3.2 | 1.9 2.0 2.0 [ 1.9
Mg mg/ | 5.2 4.3 3.5 2.5 1.7 1.5 1.6 1.6 1.5
No mg/ L 26 19 13 7.5 | 4.7 2.9 3.3 4.0} 4.3
Si02  ma/ L 6.1 5.3 . 47 3.6 3.0 2.1 2.5 2.9 3,2
S0aq Mo/ L 78 6L 46 3 19 11 12 14 15
METALS
¢d ma/lxise 112 be 1 8 8 4 4 4 4 4
Ce mg/ 0,02 | 0,02 .02 0,021 0,02 ] 0.02 | 0.0 0.01 | 0.01
Cu mg / 0.14 | 0,12 0,10] _©.00 ! 0.07 | 0.07 | 0,06 1| 0.06 | 0.05
Fe ma/ i _ 7.4 6.7 f.8 5.5 4.3 4,7 4.5 4.2 .1
Hg me/ 1y 18° [4n.2 . >
Mn mg/l o130 L ao27 0.23] o0.381 0,111 0,10 | 0.10 0.10_| 0.09
Mo mg/1 <0.04 =
Ni mg/{ 0.16_} 0.12 0.10| 0.07| 0.06 | 0.06 | 0.05 0.04 | 0.04
Pb_ _..mg/ | 1.7 | 1.7 1.6 1.6 1.2 1.4 1.0 1.0 | 1.0
Zn ma/ | 1.44 | 1.18 1.13[ 1.00} 0.72 | 0.53 [ 0.48 0.55 | 0.50
Lob pH. 6.4 1°6.7 6.4 | 6.2 | 6.5 5.8 6.3 6.2 6.7
"NUTRIENTS S . A
Nitrate (N} mq/l 8.8 6.4 4.5 2.5 2.0 1.6 11.6 1.8 | 1.9
Kjeldahi (N} ma/t 11.3 | 10.4 7.2 5.1 5.0 2.5 2.5 2.8 2.6
Ammonia (N} mg/ L " 6.1 | 5.6 . 4.0 3.2 3.0 1.4 1.4 1.6 s
Total P mi1/ 1 0.49 |. 0,53, |- 0.4 0.36] 0,27 | 0.42 | 0.22 0.23 | 0.23
Orthe P mg/t 0,21 | 0.16 0.13] _ 0.13]| 0,10 | 0.24 | 0.04 0.03 | 0.04
MISCELLANEQUS
o1l & Greose ma/t 22 29 25 22 13 13 14 12 99
Tolo] Solids  mg/l 467 391 339 271 178 170 166 160 162
Volatile Porlion(1.5)0% | 34 40 38 39 43 39 38 39 53
Total Sus. Schads ma/ | 188 172 173 140" |88 11.0 99 89 57 i
Volatile Porlien (TSS51% | 55 56 51 37 22 35 20 53 72 '
CoD ma/t 266 253 2283 174 129 110 [ 103 105 102 ;
PRECIPITATION (p) : t
AF.(IHCI‘IES) .05 .01 .02 .02 Rul .08 - - .03 i
p {Tetal} .05 .06 .08 .10 .1 }.19 19 19 77




PROJECT g57117 LOCATION 145 anceles DIST. g7 CO.pn RTE405 PM. 18.0

PARAMETER. 4 DATE _Isrmary 4, 1978 STORM NO._3 —
SAMPLE NO. IA-152 -153 -154} -155 | ~156 | -157 | -15% -159
TIME - 1110 {112+ 1140} 1185 ! 1210 | 1940 li14s5 | 1585
FIELD . ‘
Flow, cfs -] 1.26 |.6.05 .284] .043| .043 | .032 |.711 .262
Temp, °C . 16.3 | 16 16.2] 16.5 ] 16.5 | 16.3 |15.5 14.9
Cond, ymhos/cm - - -
H. . 6.3 | 8,4 6.3 6.3 6.40 | 6.4 i6.57 6.5
0.0 mq/l 7.75 1 7.78 7.86} 7.61 | 7.66 | 7.73 {7.96 8.55
MAJOR 10NS -
B mg/ L 0.18 1-0.13 0,11} 032! 011 | 0,15 10,05 0.09
[ mg/ L 15 7.3 5.0 6.4 7.8 11 10 5.4
oL ma/ L B.0 2.3 3.4 4.7 5.0 7.0 6.5 2.4
€05 mg/l 0 0 0 0 0 0 0 0
HC03 mg/l 7T 2 5 T LU 1Z ] fJ
K me/t | 4,1 |27 1.4 1.4 1.4 1.9 2.8 1.2
Ma mg/ | 4.4 | 3,1 1.2 1.1 1,2 1.6 3.0 1.1
No _mo/l 6.1 .]2.4 2.5 1 2.9 | 3.4 lag [4a4 2.0
§i02 mg/ L 2.8 1.6 1.2 1.6 2.1, 3.3 2.8 1.7
S04 mg/ L 17 4.6 5.6 2.2 Bl 15 13 5.3
METALS . ‘ ‘
td mg/1x1d° |- & 4 4 4 4 4 4 4
Cr ma/ 0.05.] 0.03 0.00] 0.01 ] ©.01 | Q.03 }0Q.03 0.0%
Ly mg/ 0.35.]1.0.10 | 0.05} ©0.05| 0.05 | 0,05 [0.10 0,04
Fe  mg/l . | 16 13 4,1 | 3.1 130 |40 i1 3.7
Hg mg/ U 107 J<0,2 - >
Mn ma/f i 0.30 | 0,22 0.07|. 0.06! 0.07 ] 070 |n.20 n.06
Mo mg/ L <0,04 S
Ni mg/{ 0,10 | 0,05 0.03] 0,031 0.04 | 0.03 0,06 0,03
Pb mg/ L . 5.3 2,7 1.1 1.0 0.9 ! 1.1 3.1 0.8
Zn mg/ | - 1.05 ].0.50 0.27] 0,30 0.33 ! 8.39 |0.53 0.24
Lab pH 6.1_] 6.1 [ 5.9-1 6.1 ['6.2 [6.2 [e.1 6.1
NUTRIENTS . S -]
-Nitrote (N} mg/lL 1.6 0.5 0.6 f 0.8 0.9 | 1.1 0.9 0.5
Kie[dahl (N) mq/[ 3.1 Z.3 1.4 1.3 1.4 2.3 2.3 1.3
Ammonia (N} mgq/t | Ll.2 U.5 U.o 0.6 0.8 ] 1.1 1.0 0.5
Toto! P m3/ 1 0.80 | 0.50. 0.20 0.35] 0,17 | 0.20 | 0.52 0.16
Orthe P mo/L 0.25 | 0.09 0.04] 0.03] 0.03} 0.04 | 0.21 6.05
MISCELLANEOUS '
0if B Grease mq/1l | 23 19 15 41 19 .- | 1B 25 15
Totol Salids__ mg/{ {481 279 125 90 110 144 324 93
Volatile Portion [1.5.)% | 33 33 4] 31 42 35 27 20
Total Sus Solds ma/ 1L | 374 239 76 53 41 68 272 64
Valatile Partion {1551%, | 27 33 50 4 10 0 24 g
£on ma/ L 224 102 73 83 51 108 148 62
"PRECIPITATION (p) ’
: AP_(lnchas) 13 )--.23 - - .01 - .08 .26
p,iTotall ' .13 .35 .35 .35 .36 . 36 A4 .70
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PROJECT 657117 LOCATION _Los Angeles DISTO7 _ CO. LA RTEADS PM._18.0
PARAMETER DATE Januarvy 6, 1978 STORM NO._ 4 —
SAMPLE NO. I2~160] -161 -162] -163 | -164 | -165 | -166 -167
TIME 0712 | 0727 0742| o757 | 0812 | 0842 | 0912 1012
FIELD
Flow, cfs 402 402 L3530 1.00l ,774 711 307 1%
Temp, °C . 15,2 | 15 15,1t 15.1] 15.3 ! 15,2 [18 15,7
Cond, pmhos/em
oH 5.8 6.0 6.5 6.2 6.2 6.1 6,3 6.2
D0 mg/l 7.8% | 9,07 8.02] B8,04] 8.43 | 8.34 |8,07 8.36
MAJOR 10NS
B mg/ L 0.13 | 0.13 0.13] o0.i0| o0.06 | 0.06 | 0.09 0.10
o mg/ L 6.9 6.1 6.6 5.5 3.5 4.5 5.1 7.6
cL my/ | 3.3 2.5 2.7 7.6 2.6 3.2 6.6 5.5
€0y mg/1 0 0 0 0 g 0 0 0
| HCO:  mg/ [ 10 10 11 7 7 7 9 13
K mg/ | 1.3 1.1 1.2 1.2 0.9 0.8 0.9 1.0
Mg mg/ 1 1.1 _10.9 0.9 | 0.9 | 1.0 | 0.7 10.7 0.7
Ho_ mg/1 2.9 | 2.5 2,5 1.9 [ 1.2 ] 1.8 }3.8 3.3
5102 mg/ | 2.0 1.8 1.9 1.6 1.0 1.2 1.4 2.1
504 mg/l 1] 9.6 11 8.6 5.0 5.9 6.3 9.2
METALS :
t8 _ ma/tx 153 |ea >
Cr mg/ | 0.01.1 0,01 .01l 0.0} 0.01) 0.01 |o.01 | 0.00
Cu mg/ L .04 | 0.04 0.04] 0,04} 0,04 0,04 0,04 ) 0,04
Fe  mo/ _ 0.0 2.2 201 .31 F 23 11,7 [1.8 1.7
Hq my/ 18> {en o vy
L Mn mg/ 006 0.05 | o.0sf 0,06] 0.04] 0.04 ] 0.04 0.05
Mo mg/ L <0, 04 -
i mg/t 0.03 | 0.02 0.02] o0.02[ 0.02] 0.02 | 0.02 0.02
Pb mg/ 1 0.7 0.6 0.6 0.8 0.6 0.6 0.6 0.6
In _ mg/l 0.30 | 0.26 0.26] 0.28| 0.18 1 0.20 | 0.20 0.26
Lob pH | 6.4 6.6 6.8 6.7 6.5 6.6 6.7 6.8
NUTRIENTS - ‘ . :
Nitrate {N) mg/i . 7 | 0.6 0.6 0.5 0.4 0.6 0.5 0.7
Kieidahl [N}~ mg/ L 1.7 1.5 1.8 1.4 1.2 1.4 1.0 1.6
Ammonig (N} ma/t 1.0 0,9 1.0 0.9 0.5 0.6 0.6 1.1
Total P ma/ 1 - 0,171 0.15 0.15( 0.18] 0,121 0.11 | 0.12 ). 12
Ortha P mg/L 0.051 0.05 0.05[  ©0.06] 0.05] 0.05 | 0.04 0.03
MISCELLARECUS
Oil & Grease mq/1 21 12 14 16 11 45 13 13
Total Sohds mg/ 134 113 s [ 126 93 100 100 109
Volatile Portion (1.53% | 28 27 31 32 31 25 28 36
Total Sus Schids ma/t 90 g9 . a5 100 B5 81 51 48
Velatile Porticn (T551% | 13 35 42 41 35 31 a7 31
(A1})] ma/ | 83 73 77 80 53 55 52 gin
PRECIPITATION (p)
aplincnes} 0 .02 .03 .06 .10 W11 .08 .04
p,(Tolol] — .02 L 05 11 2L .32 oy A LS
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PROJECT 657117

LOCATION __ 1pm Angeles DIST. 07 CO.1A RTE.405 PM. 18.90
PARAMETER DATE _January 14, 1978 _ STORM NO._> R
SAMPLE NO. LA-168 -169 170 -1 | 272 | =173 |-174 | 175 [ -176 |-177
TIME 1035 ] 1050. 1105 1120 | 1135 | 1205 |1235 1335 | 1435 |1535

FIELD
flow, cfs L7 | L2032 .402| .428 | 1.96 | .307 | .068 .48 .068 |.262
Temp, °C 14.8_) 14.9 14.9| 14.9 | 14.6 | 14.9 |14.8 A3 1ZZ2 [12
Cond, pmhos/cm.
pH 5.8 5.9 5.9 [ 6.1 6.1 6.1 . 5.4 6.4
0.0 ma/l 7.94 | 8.04 7.85] 8.29 | 8.12 | 8.86 |8.71 8.91 | 8.25 |9.08

MAJOR 10NS }
B mg /L '0.21 | 0.20 0.16f 0.17| 0.05 | 0,05 }o.10 | 0.10 ] 0.08 ;9.08
Ca ma/ L 11 9,7 8.5 9.1 5.5 | 5.3 |8.0 5.6 | 6.6 | 6.4
L mq/ L 7.5 |.6.2 5.1 4.4 1.7 2.2 3.5 2.7 | 2.3 |2.1
HCO3 _ mg/ L 8 10 10 1T 7 8 12 6 1 12

K mg/ 1 1.9 | 1.5 1.5 | 2.0 | 1.6 | 0.9 |1.3 0.9 | 1.0 [L.0
Mg mg/ | T1.7 1.1 1.0 | 1.7 | 1.7 | 8.7 | 1.1 0.8 | 0.8 | 0.9
No ma/ 4.9 | 4.3 3.6 .9 | L.7 | L.7 |2.5 1.8 | 1.9 | 1.8
iz mg/ ! 1.8 | 2.0 7.9 | 2.1 | .3 | 1.3 [2.1 1.6 7.0 | 1.8
S04  mg/ L 1 17 1 14 5.6 7.9 1 7.3 7.3 6.7

METALS :
td me/lx15° l'a < <4 |<a 4 Jea >
Cr ma/ L 0,02 [0.0L 0.0l 0.01L]| 0,02 | 0.01 | 0.00 0.00 [ 0.00 [ 0.01
Cu mg/ 1 0,05 | 0.04 0.04| 0,04] 0.06 | 0.03 | 0.03 | 0.03 {004 0.03
Fe mg/ - 4,2 | 2.5 2.4 | 5.2 | 6.7 1 1.9 128 2.2 | 2.1 | 2.9
Hg mg/l s 106~ 0.2 —
Mn mq /| g n.12 | 0.0z .07 o1l g2 g,04 |0,06 0.48 | 0.04 | 0,04
Mo mg/ <7, 04 >
Ni mg/t 0.06 1 0.04 0,04 0.05| 0.0 0,32 | 0.06 0.03 | 0.02 | 0.02
Pb  mg/ L 1.3 10,7 0.7 |_ 0. 1.6 | 0.6 | 0.6 0.6 | 0.4 | 0.5
in mg/t 0,53 | 0.38 0.34] 0.42] 0.33] 0.48 | 0.30 [ 0.23 | 0.23 (.31
Lab pH 6.6 6.6 6.8 ] 6.6 6.7.] 6.6 6.8 6.4 6.8 6.9

NUTRIENTS - ' - .

Nitrote (N) _mq/l 1.5 | 1.5 1.3 i.4 ]-.0.6 0.6 | 0.8 0.8 n.7 |o.e
Kieldohl iN)__ma/l 2.6 | :2.5 5.2 1 2.3 1 L3 | L.2 | 1.6- { L.6 | I.L | 1.3
Ammema (N} mo/t 1.3 21.3 1.3 1.3 0.5 0.7 1.0 0.8 0.7 0.8
Total P mg/t 0.08 | 0.05 G.10] 0.08] 0.11| O0.1L | 0.14 | 0.10 |.0.10 [0.13
Orthe P mg/L 0,04 | 0.03 0.06] 0.05] 0.04| 0.03 | 0.03 0.03 | 0.02 | 0.03

MISCELLANEOUS : )

0l & Grease mg/l 22 20 20 18 18 11 15 16 11 12
Total Sohds m/ 171 130 132 171 153 70 106 S0 8L g3 i
Valatile Portian{T.9.) % 35 .33 36 32 20 21 Y 33 26 Eay ;
Total Sus.Sohas ma/ L 65 39 47 1104 95 34 49 54 34 57 ¢
Volotile Portion (TSS9 | 21 62 49 22 71 k¥:] 37 57 20 42
coD ma/ 1 137 | 106. 103 105 91 61 76 73 64 65

PRECIPITATION {p}. ' - ' |
at).(lnches] * 1
B, TO!O”

]

* No data due to vandalism

118

SR




PROJECT 57117

LOCATION __Walngt Creek

DIST._04 C0.cc RTE680 _PM.12.7

PARAMETER DATE ___October 28/29,1977 STORM NO.__1
SAMPLE NO. -1 -2 | -3 -4 -5
TIME 1030 1055 | 1135 [ 1155 {0035
_FIELD : B N
Flow, ¢is a2 t.ab  |.ax | 02 i1
Temp, °C 16,51 16.6 | Je.8 116.3 [ 16.0
Cond, pmhos/em 452 471 "451 353 317
pH 7.0 | 7.3 7.1 7.1 7.1
00.  mg/l 8,85 | B.05-| 8,52} 9,05 8,78
MAJOR ICHS
B ma /L p.34 | 0.49 } 0361 0261 0.29
Co mg/ | 41 48 38 27 29
ct mq/ 54 62 B1 37 35
Coy mo/t 0 0 0 a 0
HCO3 _mg/1 49 64 45 40 41
K mg/ 1 13 14 13| 8.9 7.4
My mg/ L 0.8 1.0 0.7 0.5 0.5
Ho mg/ L 35 39 3L 24 23
Si0a  mg/ L 8.1 5.7 8.5 6.9 .9
SGq  mg/ L 56 57 54 a1 472
METALS 5 )
Cd mg/Lx10 8 6 4 <4 <4
Cr my/ 0,02 0.02 0.02] 0.0 0.1
Cu mg/ 0.17 0.19 0.5 0.1IZ 0. 1%
Fe mg/ 1 . 7.5 8.8 5.4 1.0 .3
Hg mg /1 %107 <0.2
Mn mg/ 0.38 0.50 0.3L| 0.22 0.25
Mo mg/ 1 <0.04 >
Ni mg/1 §.07 0.08 0.06] 0.04 0.06
P ma/ | 1.6 2.6 0.8 0.6 0.7
In mg/ 1 1.16 7. 32 0.66] 0.51 0.7%
Lob pH 5.9 .9 5.9 7.0 5.9
NUTRIENTS
Nitrate IN) mg/l 4.4 5.2 5.2 4.0 4.0
Kieldahl (N} ma/t 12 i3 ] 10 T.5
Ammonia (N} _ma/L 5.1 4.8 5.1 4.3 3.2
Tatal P ma/ L 0.99 1.13 0.82] 0.64 0.57
Ortha P mg/ L 0.04 G.03 §.04|  0.05 0.02
MISCELLANEOUS
Qil 8 Greese ma/1 19 32 30 174 22
Tofal Sohids _ masl 665 784 576 253 236
Volahite Porhon{T.5.)% | 52 53 52 58 54
Tatal Sus.Solids me/ | | 143 202 108 61 62
Valatite Portion (TS8)°% [ 48 52 52 88 a7
cop ma/ L 505 592 501 360 356
PRECIPITATION (p)
AF,(mches} .08 .01 - - .01
. (Total} .08 .00 .05 .08 10
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PROJECT g57117 CLUGATIUN _ Wa _ Lol ys L 0 RICAR0 rm. 12, 7 .
PARAMETER DATE November 21, 1977 STORM NO._2 _
SAMPLE NO. 2W-1 -2 | -3 -4 -5 =6 | -7 -8 -9 =10
TIME 0150 ] 0205 | 0220 {0235 jo2so Y o305 0335 | 0435 | 0539 10700
FIELD R .

“Flow, cfs .80 .80 .80 .60 .60 [ .80 .60 | 1.42 | .60 | .07
Temp, °C 8.9 8.7 8.7 g5 .l-g82-1@am2 g2 8.0 a4 a2
Cond, pmhos/cma 2590 7 63 67 73 se-l .=5q 64 55 g 11 25 |
pH ’ 7.5 1 1.1 7.1 7.0 7.4 176 |28 7.8 |73 1377
0.0 _ mg/t 12,1 112.1 1.9 1 11.9 {12.0 1120 Ni.@ 11.8  hi.g 1.1

MAJOR _IDNS

T8 m/l 0.071 o0.11 | o0.12| o.02| 0.16 | 0.13 j6.21 | 0.14 | 0.10 [0.13
€o mg/ L 9.3 | 9.4 10 12 11 10 10 10 10 22
Cl mg/ | 1.7 | 2.5. 2.4 | 2.3 [1.8 [21 2.3 2.0 2.1 1{6.6
€0z mg/t 0 0 0 0 0 0 0 0 0 0
HCOx mg/ L 22 21 23 26 23 32 23 23 24 a4
K mg/ L 1.7 | 1.6 1.6 ] 1.7 | 1.8 | 1.6 131.7 1.6 | 1.7 |3.5
Mg mq/ L 1.6 | 1.6 1.5 § 1.9 | 2.1 | 1.8 | 1.6 1.9 | 2.0 |4.6
Na mg/ L 5.1 | 3.3 3.0 ] 3.3 | 2.6 ] 2.5 12.8 7.3 [ 2.2 [5.2
SiDp _ma/ { 2.8 | 2.8 3.0 | 3.6 | 3.0 | 3.2 3.6 3,8 {3.1 [6.0
S04 ma/ 1 8.2 | 7.3 7.9 | 8.2 | 6.3 | 6.6 | 6.6 5.6 ] 5.6 |1

METALS
¢4 ma/1x 353 <4 A > | <4
Cr ma/ 0,01l o.0L| o.01! 0,01] 0.021 0,02 t0,02 | 0.02 | 0.02 }0.03
Lu mg/ 0.07]_0.06 1 o0.06| o0,07] 0.081 0,07 0,07 [ 0.08 | 0.08 ]0.12
Fe mg/ 1 4,31 4.4 41| 5.6 | 7.0 [ 5.3 |4.5 6.0 } 6,4 |12
Hg mg/\ « 10° <0, 02
Mo~ ma/l 0.09%. 000 o0l 0111 021 0,10 | 0.09 0,11 1 0,12 |0.24
Mo mg/ L <04 >
Ni: mg/ 1 0040 0041 ¢.04] o0.04] 0,041 0,06 10.04 ! 0.05 | 0.04 !0.06
Pb mg/ 4 0.5.] 0.5 0.5 0.6 0.7 | 0.6 [0.86 0.6 | 0.8 (1.8
Iin___ mg/l 0.18] 0,171 o0.16] o0.18] 0.22 | 0.19 | 0.17 | ©0.20 | 0.21 |0.45
Lob pH 7.2 7.2 7.2 | 7.2 | 7.4 | 7.3 [ 7.8 7.4 | 7.3 | 7.1

NUTRIENTS
Nitrote (N} mg/l 0.9 = 2.6/ 1,0 | 1.6 | 1.0 |1.0 1.0 1.0 }2.0
Kieldahl (N]__ma/1 1.5 | 0.8 1.6 § 1.5 | 1,5 1 1.4 [1.3 1.3} 1.4 | 2.R
Ammonig (N} mog/ L 0.6 0.6 0.6 0.6 0.5 0.4 0.5 0.4 0.4 0.9

Totol P my/t 0.721] 0.19| o©.19] o0.22] o.22| 0.20 [ 0.17 | 0.20 | 0,21 | 0.40
Ortho P mg/L 0.00] 0.08] 0.08] 0.09] 0.10 | 0.10 [ 0,08 | 0.09 | 0.07 | 0.11

MISCELLANEOUS

=0T B Greose ma/l 12 10 10| n __1; 9 un 12 18 21
Total Sohds  ma/l 142 123 R7 149 155 137 111 145 149 312
Volante Pertion {1.5)% | _ 33 39 100 35 | 38 38 36 29 38 33
Total Sus Sehasma/L | 704 97 65 55 75 77 63 85 86 |188
Vaiahle Porhon (TS 5% 35 39 100 2 31 28 40 15 27 25
COD mg/t 62 62 59 71 A8 53 55 73 88 170

PRECIPITATION {p) '

'———"‘AF_,IMM, .37 .03 .03 .04 .03 | .04 .11 .10 .03 | .23
p,{Total] 371 .40 A3 .47 50 | .54 | .65 75| .78 _[1,01
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PROJECT 657117

LOCATION _wainit oreek DISi. 04

CO..c HiEgg80 PM 127

PARAMETER DATE _November' 217} 1977 STORM NO._2 ___
SAMPLE NO. aw-11 =12 [ -13
TIME 0830 | 1000 1200
FIELD '
Flow, cfs 2.13 .50 .10
Temp, € 5.8 N1,7.{13.6
Cond, pmhos/cm 5 70 111
oH 7.4 | 7.5 ° 7.5
0.0 mg/l 111163 9.8
MAJOR _{0NS
B ma/ L 0.12 | 0.07 0.13
Co mg/ L 13 14 19
1 mg/ | 2.6 3.1 5.1
€0;  mg/l 0 w0 a
HCO3  mg/ L 22 28 38
K mg/ | 2.5 2.5 2.7
Mg mg/ | 3.8_ | 3.3 3.2
Na mg/ 1 3.0 3.1 4.5
Si0z  mg/ L 2.5 | 3.4 5.6
SOgq_ mo/ L 5.9 19.6 13.2
METALS .
¢4 mo/lyx1n° | 4 6 4
Cr mg/ 0.04 | 0.03 0.02
Lu mg/ 0.12 | 0.19 0.11
Fe ~ my/ - 13 1 9,3
Hg mg/ 1« 10° f.0,2 n P
Mn ma/ .22 | .19 n.18
Mo mg/ <0,04 —
Ni mg/ i 0,05 | 0.06 0.07
Pb mg/ | 1.6 1.3 ] 1.3
In - ma/l 0.40 | 0,45 0.38
Lob pH 7.1 [ 7.1 7.0
NUTRIENTS
Nitrate (N} mq/l 1.2 1.4 1.6
Kieldohl [N)  ma/l 2.3 2.1 3.0
Ammomg (N} _ma/ | 0.8 0.9 1.1
Total P ma/l 0,38 1 0.40 0.3
Ortho P mg/ L 0.11 | 0,14 0,08
MISCEL LANEQUS
01l & Grease mg/t 23 20 27
Tolal Sohids  mg/t 284 240 245
Valatile Pertion{T.51% | 21 26 33
Tatal Sus. Sclids ma/ | 216 170 132
Volohle Portian {T551% | 15 15 27
cop masL | 175  |132 180
PRECIPITATION {p}
ap, {inches) .24 .15 14
D.FTOIUI] 125~ {L:40 .54
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PROJECT 657117

LOCATION _walnut Creek DIST. .0_47__C0.CIZ_RTE.EBD_PM.12_J.___

N PARAMETER DATE __ December 4, 1977 STORM NO.__3 ___
SAMPLE NO. -1 | -2 -3 -4 -5 -6 -7 -8 -~ j=10
TIME 1435 | 1455 }1515 1545 1615 | 1715 1815 | 1915 | 2n1% | 2130
FIELD ‘

Flow. cfs .02 | .02 .02 .02 02 | .02 |.s0 |1.42 | 1.62 fur.e2
[~ Temp, ¢ I5.5 [ 15.5 55T 15 15 15 5 | 1.5 |15 15
Cond, pmhos/cm 969 | 375 267 | 281 | 267 | 234 [134 44 15 15
pH 7.3 | 7.1 7.2 | 7.4 | 7.3 | 7.4 | 7.3 7.7 ] 7.1 | 7.0
0.0 mg/l 9.3 |10.1 5.6 | 9.7 | 9.8 | 9.8 [L0.4 9.6 | 9.8 | 9.9
MAJOR 1ONS
B mg/ L 0.55 | 0.42 0.29] 0.23] 0.24 | 0.22 {0.16 | 0.10 | 0.06 |0.0B
Ca mg/ | 90 66 46 43 35 37 36 17 7.3 5.7
1 mg/ | 69 41 28 24 19 i8 12 .4 1.6 0.9
€0y  mg/t 0 0 0 0 0 0 0 0 0 0
HCO3  mg/ | 43 41 40 37 38 49 47 32 18 15
K mq/ 1 8.4 | 8.0 6.1 | 6.1 | 5.2 | 5.8 | 7.3 3.3 f 1.3 f1.1
Mg mg/ | 15 13 10 10 8.3 | 8.4 | 14 5.3 | 1.5 [ 1.4
ho mg/ 1 27 20 16 13 11 11 8.7 4.1 | 1.7 | 1.1
Si0z mg/ | 13 1L 10 9.3 | 9.0 | 11 9.4 4.8 | 2.4 | 1.7
S04 mg/1 1801120 70 71 54 46 28 11 4.2 123
METALS ,
e mg/ix 16° 8 6 6 3 6 4 8 4 | <4
Cr  mq/ 0.04 ] 0,07 0.06{ o0.06] 0,05] 0,05 { 0,30 | 0.04 | 0.02 | 0.02
U mg/ 0.17 { 0,37 0.25[ 0,391 o0,37] 0,37 106,25 | 0321 0.06 | 0.06
Fe mg/L 20 24 20 20 16 18 41 1§ 4.5 | 4.5
Hg mg/ lyx Tn° 0.2 w (<02 3>
Mn mg[l Q.53 .50 0,42 0,42 0.34 0.36 0.73 Q.30 0.08 N.08
Mo mg/l £0.04 >
Ni mg/ | 0,131 0.11 0.0 0,0} o081 0,08 190,34 ! 0.08] 0,05 |n.04
Pb_ mg/! 2.1.1.2.2 .81 1.7 1.6 [ 1.8 3.8 1.6 | 0.6 | 0.6
n__mg/l 1.19 [ 0,94 0,76 0.74] 0.62] 0.68 | 1.16 | 0.47 | 0,18 | 0.18
Lob pH 7.L | 7.2 7.3] 7.3 7.4 7.5 | 7.4 7.6 | 1.2 | 7.3
NUTRIENTS . : :
Nitrate (N) _mg/l 7.4 | 4.8 3.6 3.21 2,7 ] 2.9 | 2.2 1.2 | 0.9 | 0.8
Kjeldahl {N)__mo/t i1.2 | 9.1 7.5 7.8 | 7.0 | 8.0 | 7.6 3.8 | 1.2 | L.1
Ammaopa (N} _mg/L 4.8 | 4.2 4.5] 3.9 | 3.5 | 3.5 [ 1.8 6.9 | 0.5 | 0.4
Total P my/t 0.54 | 0.62 0.55  0.55] 0.43} 0.47 | 0.95 | 0.44 | 0.15 { 0.15
Orthe P mg/lL 0.16 | 0.17 6.15 ©.18| 0,14} 0,35 | 0.34 0.22 | 0.07 | 0.06
MISCELLANEQUS . | _ ‘
0il & Greese mq/ | 22 24 18 13 16 18 a1 23 15 10
Tata) Sehds _ mg/d 525 | 538 %30 | 614 | 513 | 540  |922 T |23 130
Volattle Porhan{T7.5.)% | 38 30 33 {31 35 33 22 24 22 24
Tojal Sus Coldsma/tL | 162 | 374 7T | 316 | 235 | 286 |7 313 7 53
Volatile Partion (15519 |50 22 29 22 24 34 20 14 4 4
co0 mg/ | 435 | 409 355 | 314 | 286 | 303|464 18D 70 54
PRECIPITATION {p) '
Ar,(mch es ) .01 .01 - .01 L 01 .01 .04 .08 .23 .40
p.(Totol] 0L | .02 02 .03 [ .04 .05 .09 A7 | 40 1 .80




PROJECT 657117 LOCATION __Walnut Creek DIST. 04 (0. SC_RTE. 680 PM. 15,9

PARAMETER DATE December. 21, 1977  STORM NO._a _
SAMPLE NO. AT=] -2 —2 ] =
TIME 1785 11310 L 1325! 1340 1 1430
FIELD ' :
Flow, ¢ls .02 .07 .03 0L W01
Temp, °C 7.7 | 7.0 6.7 8.7 8.0
Cond, pmhos/cm @ 25°| 488 378 292 | 307 365
H 7.6 | 7.4 7.5 7.3 7.2
0.0 mq/l '
MAJOR 10HS
B mg/ L 6.43 | 0.32 0.25] 0,221 0.21
Co mo/t 59 37 34 38 37
[ mg/ 1 39 24 25 24 26
€0y mg/l 0 0 0 0 0
HCOx mg/ 1 ] 37 30 27 29 33
K mg/ | 8.6 8.2 5.3 5.7 5.4
Mg mg/ | 11 12 7.5 7.8 7.3
lia mg/ 17 11 11 12 13
5i02 mg/( 4.4 5,1 4.2 4.5 5.5
S04 mo/l 110 50 22 68 65
METALS _
Cd mg/ l){ 163 8 3 6 g8 ) 6
Cr ma/ L 0,04 1 Q.06 0.04] 0,04 0,04
tu mg/ 1 0.18.1 0,14 0171 018l 0.17
Fe mg/ 39 30 16. 116 | 14.
Hyg. mg/l «»10° 02102 02 2| .no2
Hn ma /{ A5 1 B n 40l a.40l 0238
Mo mg/ L . <0 q4 | = e
Ni mg/ 1 0.10 ! 010 p.10] 0.12] 0,10
Pb mg/L 2.0 1 2.4, - 1,40 1.4 1:4
Zn mg/ L -1.6 0.83 | -0,72{ 0,92] —
Lab pH 7.2 | 7.4 7.3 7.2 7.3
NUTRIENTS
Niteote (N} mq/1L 4,1 2.6 2.8 2.9 2,7
Kieldahl (N} ma/1 9.3 8.6 8.6 8,5 7.8
Ammopia (N; ma/t 4,1 3,6 4.5 4,6 3.9
Total P m3/ 1 0.68 | 0,96 0,53 0,48 0.49
Ortho P ma/L 0.311 0.38 20l o034 0.4
MISCELLANEQUS :
01l B Greose _mn/1 16 16 19 19 19
Total Sehids  m3/ 1 724 776 531 512 502
Vaolatile Pertion (T 5.1% 33 34 ) 31 31 33
Tatol Sus.Zchds ma/ 1 | 332 | 548 269 235 324
Valahile Portign {T551%, 26 26 22 22 29
cop ma/ 278 313 247 250 250
PRECIPITATION (p) :
aplinches) .01 .02 - - -
p.iTotal) 0L .03 03 K] 03
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PROJECT 657117

LOCATION _placerville

DiST.o3 COEn  HIE.s5n _PMis s

PARAMETER DATE _September 19, 1977 STORM NO._1 S
- SAMPLE NO. 1p-1 -2 -3 =4
TIME 0920 | 0855 1015| 1035
FIELD '
Flow, cfs .08 .03 .03 .02
“Temp, °C 17 16 17 18
Cond, pmhos/em  (25°¢) 373 | 285 300 300
pH 6.2 1 6.1 6.5 6.2
0.0.__ ma/l .
MAJOR IONS
8 mg/t 0.28 10,24 0.24| 0,22
Co mg/ L 46 34 35 3l
CL mq/ t iy 20 18 ~ 17
03 mg/l 0 0 0 0
HEO3 mg/ L 27 PI] 27 25
K mg/ L 7.3 1 6.8 6.1 | 5.4
Mg mg/ t 8.9 6.0 6.4 5.3
No mg/ L 11 9.4 10 8.5
Si0a  mq/ | 3.7 | 3.1 2.3 | 4.1
504, mg/ L 55 42 39 3
METALS :
cd_ mo/l x15° ] .8 8 8 4
Cr ma/ 0.04 | 0.03 0.02| 0.02
Cu mg/ 0.13 | 0.10 0.10{ 0.09
Fe mg/ 112 8.1 7.2 7.2 |
Hy my/ U x 10° t¢0,2_ l<0.2" | £0.2 1 «0,2 |
Mn ma/ 1.12 | 0.85 g.79!. 0,70
Mo mq/ 0,04 ]<0.04 | <0 04] <0,04 [
Ni mg/ 1 p.14.1 002 0,101 0,10
Pb mg/ | 1.7 1.1 1.0 0.92
in mg/ 1 2.5 2.2 2.0 | 1.8
Lob pH 5.9 6.2 6.4 6.4
HUTRIENTS :
Nitrate (N} g/l 3.9 2.5 2.6 2.4
Kieldah! [N) _mq/| 13 10 11 8,8
Ammonia (N} mg/L 5.4 4,6 4.4 4.4
Total P ma/ | 0.88 | 0.75 0.68| 0.67
Ortho P mg/L 0.22 | 0.01 0.07]  0.04
MISCELLANEQUS :
0il B Greose ma/1l ig 14 21 19
Tatel Salids__ mq/J 870 630 [ 510
Valohile Portion(T.5.)% | 58 64 [31 59 -
Total Sus.Sclics ma/ ( 240 140 125 85
Valgtile Porlian (TS5 51% |38 58. 53 28
€00, mg/ L 660 | 534 516 495
PRECIPITATION {p)
e.lo.(mches) .06 .05 - -
p.(Total] T i1 L1l
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_ PRUJELTE gy 0 WWWALIMN _Placerville - UISI1.03 LU.Ep RIE._59 PM..15.5

PARAMETER DATE _November 21, 1977 STORM NO. -2

SAMPLE NO. R -3 -5 |~8 _|-10 |-13

TIME 0845 | 0915 0945 | 1030 1230 | 1330 .

FIELD ‘ : ‘ b N
Flow, cfs | .22 .30 .52 1 .30:] .18 J .11 oo
Temp, °C . 6.7 6.7 6.7 1. 6.7 | 6.7 | 7.3
Cond, pmhos/cm 18 20 12 17 25 47 B
H. 6.3 6.4 6.4 | 6.3 6.2 | 6.6
DO0.__ mg/l 1 - - 1= —~ o p-

MAJOR 10NS ; : ‘ 1 o
B8 mg/ L 0.07 | 0,03 0.02] 0.05 | 0.04 } 0.02
Co mg/ | 4,3 1531 |.9.9 | 3.5.] 3.8 | 5.6
4] ma/ | 1.1 | 0.7 0.7 | 0.8 | 1.0 | 2.2
€0y mg/l o [ 0. 0 0 |0,

HCOx mg/ L 7 10 0 | .7 10 12

K mg/ | 1.4 1.5 1.8 1.2 0.8 | 1.0

Mg mg/ 1 2.1 | 2.8 5.7 ] 1.5 | 1.2 .| 1.2

Na mg/ | 3.4 1.6 1.9 1.9 | 1.8 3.1

Silp  mg/ 1 1.2 1.0 1.1 1.2 | 1.3 2.4 .
S04 _mg/l 1.8 | 2.4 1.4 .81 3.7 [ 5.3 I~ ] -

METALS i . . . ; _ hi
td - mi/ig 15 [<4- —t— g et N ' :
Cr mg/ L .02 | 0,03. 7. 0.06] 0.02] 0.01] 0.01
Ly mg/ L 0.04.f 0,06 0,09 0.04] 0.04 | 0.04
Fe mg/ | R.0 10 17 5.3 3.7 3.0
Hy mg/ty 10° Jens VRS S— Cy
Mn mg/t ] 0,14 [ 0,19 0.37] 0,10 0.00 | 0.09
Mo mg/ L Z0.04 - T
Ni mg/ ! 0.04 | 0.05 0.09] 0.03] 0.03| 0.03
Pb mg/ | 0.6 [ 0.8_ 1.9 0.4 1. 0.3 |.0.3
in ma/ L 0.18 | 0.22 0.4 0. 147 0.4 [T 0. 19
Lab gH 6.8 6.6 6-91  6.77 6.9 ["56.9

NUTRIENTS ! ' )

Nitrate {N)  ma/L 0.6 | 0.6 0.6 0.5 | 0.5 ! 0.6
Kjeldahi (N} mg/| 1.0 | 1.1 T.1 0.7 | O LU
Ammonia (N} _mq/L 0,3 0.3 .0.3 0.2 | 0.3 | 0.4
Tatal P ma/ 1 p.15 ] 0,24 0,24 0,13 0.14} 0.12
Ortho P mq/L 0,021 0,04 0,05 _0.03] n.02] 0 0L
MISCELLANEQUS ' : .
Oil B Greose mq/L 8 9 9 14 7 .5
Tote] Sohds  md/ 129 | 243 217 133 ] 99 109
Volatite Portion {T.5.}% 31 27 23 34 i 48 56 .
Total Sus, Scids ma/ | 96 219 190 85 | 6L .44
Volotile Portion (TSS1% | 17 20 22 20 49 57

coD may L 74 92 15| 53 | 66 83

PRECIPITATION (p)
o{).(mches] .54 .06 LAl .09 .09 11 . e - BT
p.{Total] 54 60 Nyal .80 L85 | 1.00 " [
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