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CONVERSION FACTORS

For readers who prefer to use the International System of Units (SI)
rather than inch-pound units, the conversion factors for the terms used in

this report are listed below:

Multiply By
acre 0487
acre-foot (acre-ft) 1,233

foot (ft) 0.3048
foot per mile (ft/mi) 0.18948
square foot (ft?) 9.290
cubic foot (ft?) 0.02832
cubic foot per second (ft®/s)  0.02832
gallon (gal) 3.785
inch (in.) 2.54
inch per mile (in/mi) 1.579
mile (mi) 1.609
square mile (mi?) 2.590

Water temperature is given in degrees Celsius (°C) which
degrees Fahrenheit (°F) by the following equation:

°F = 1.8 (°C) + 32.

Explanation of abbreviations:

g
ug/g
ug/kg
ug/L
mg
mg/ kg
mg/L
mL
mm
um

Trade name disclaimer:

gram
microgram per gram
microgram per kilogram
microgram per liter
milligram

milligram per kilogram
milligram per liter
milliliter

millimeter

micrometer

To obtain

square meter

cubic meter

meter

meter per kilometer

square meter

cubic meter

cubic meter per
second

liter

centimeter

centimeter per
kilometer

kilometer

square kilometer

can be converted to

The use of brand names in this report is for

identification purposes only and does not constitute endorsement by the
U.S. Geological Survey.

Conversion Factors V



RAINFALL AND RUNOFF QUANTITY AND QUALITY DATA COLLECTED AT
FOUR URBAN LAND-USE CATCHMENTS IN FRESNO, CALIFORNIA

OCTOBER 1981-APRIL 1983

By Richard N. Oltmann, Joel R. Guay, and Johnevan M. Shay

ABSTRACT

This report presents data collected as part of the National Urban Runoff
Program to characterize urban runoff in Fresno, California. Rainfall and
runoff quantity and quality data are included along with atmospheric dry-
deposition and street-surface particulate quality data. The data are pre-
sented in figures and tables that reflect four types of land use: industrial,
single-dwelling residential, multiple-dwelling residential, and commercial.
A total of 255 storms were monitored for rainfall and runoff quantity.
Runoff samples from 104 of these storms were analyzed for inorganic, bio-
logical, physical, and organic constituents. Runoff samples for the majority
of the remaining storms were analyzed for specific conductance and pH only.
Ninety-one composite rain samples were collected. Of these, 62 were ana-
lyzed for inorganic, physical, and organic constituents. The remaining
rainfall samples were analyzed for specific conductance and pH only.
Nineteen atmospheric dry-deposition and 21 street-surface particulate
samples were collected and analyzed for inorganic and organic constituents.
The report also details equipment use and operation, and data-collection
methods.
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INTRODUCTION

Background

The Fresno Metropolitan Flood Control District received a National
Urban Runoff Program (NURP) grant from the U.S. Environmental Protection
Agency through the California State Water Resources Control Board to inves-
tigate the potential environmental effects associated with_the retention and
recharge of urban stormwater runoff using manmade basins in Fresno,
California. @ The data contained in this report were collected and analyzed
by the U.S. Geological Survey as part of the Fresno National Urban Runoff
Program.

Objectives and Scope

The objectives for collecting and analyzing data for the Fresno NURP
study are to:

1. Determine the rate of runoff for four land-use types: industrial,
single-dwelling residential, multiple-dwelling residential, and
commercial.

2. ldentify the type and volume of constituents transported by the
runoff water from the four different land-use types.

3. Determine the concentrations of nonpoint source constituents
(rainfall, atmospheric dry deposition, street-surface particulate)
transported by the runoff water.

4, Determine time relations of runoff quantity and quality.

The scope of the study included monitoring the rate, quantity, and qual-
ity of both rainfall and stormwater runoff from four selected land-use catch-
ment areas during the 1981-82 and 1982-83 rain seasons. Rainfall and runoff
samples were analyzed for physical, chemical (organic and inorganic), and
biological constituents. Atmospheric dry-deposition and street-surface
particulate samples also were collected and analyzed.

This report documents the instrumentation and the data collection and
laboratory procedures used to collect the data necessary to achieve the
project objectives. Also included in this report are the data collected for
the study. The data analysis and interpretation segments of the study are
reported in Oltmann and Shulters (1987).
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throughout many long days and nights. Without them, this report would not
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DATA COLLECTION

Data-collection activities began with the first storm of the 1981-82 rain
season (October 28, 1981) and ended with the storm on March 23, 1983.
The frequency of data collected, and the methods used to collect and compute
the data varied with the type of data collected and are discussed separately
(rainfall and runoff quantity, rainfall and runoff quality, atmospheric
dry-deposition, street-surface particulates, and dry-weather runoff quality).

Rainfall and Runoff Quantity Data

All storms throughout the two rain seasons were monitored for rainfall
and runoff rates from all four land~use catchment areas (except when
equipment malfunctioned). Stage, flow rate, and rainfall data were recorded
at 5-minute intervals for the October 28-29, 1981 storm, &4-minute intervals
throughout November 1981, and 2-minute intervals for the remainder of the
study.

Rainfall was monitored in 0.01-inch increments. Because of the small
catchment areas and the flat terrain, only one rain gage per catchment area
was used.

The runoff monitoring sites for ali catchment areas were located within
storm drainpipes underneath the instrument shelters. The Fresno storm
drainpipes are designed to flow full for storms having or exceeding a 2-year
recurrence interval; thus, it was necessary for full-pipe-flow measuring
equipment. However, during the first rain season, which was an average
rain season, only the storm drainpipe for the single-dwelling residential
site flowed full. This pipe flowed full about 99 percent of the time because
of backwater from an adjacent retention basin.

During the first rain season, the flowmeters did not provide reliable
flow records consistently, but did produce good stage records. Therefore, for
most storms the flow record was computed using the stage record and a stage-
discharge relation. Stage-discharge relations were defined by discharging
different rates of fire-hydrant water through the pipes and measuring the
stage and the flow using standard current-meter techniques. The stage-
discharge relation also was used for the second rain season; however, this
was not an average season and occasional periods of full-pipe flow occurred,
which prevented the use of the stage-discharge relation.

!

Storms monitored during the study that have rainfall and runoff data
stored on computer data base are given in table 2. Because of various com-
plications in computing flow records (discussed in following paragraphs),
the quality of the data record (rating of flow data) also is included in
table 2. A complete listing of storm characteristics for each catchment
area is given in Oltmann and Shulters (1987).
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TABLE 2.--1981 to 1983 storms in Fresno that have rainfall and runoff data stored in WATSTORE

[WATSTORE is the U.S. Geological Survey's National Water Data Storage and Retrieval system (WATSTORE).
Data in WATSTORE are stored by station number in the unit values file. Station number is a unique
number for each site based on the latitude and longitude of the site. First six digits are latitude,
next seven digits are longitude, and final two digits are sequence number to uniquely identify each
site. Beginning date and beginning time is the start of rainfall. End date and end time is the end
of runoff. Beginning time and end time are in hours. Rainfall total is in inches. Flow-data rating:
B, backwater adjusted; |, flow output affected by external electromagnetic field; O, reliable flow
data computed using open-water rating; S, unreliable stage data; V, variable backwater, data are not
reliable; E, estimated peak because of (1) exceedence of Marsh-McBirney scale, (2) incomplete stage
record, (3) exceedence of applicable range of open-water rating]

Beginning of Flow- Beginning of Flow-
rainfall End of runoff Rainfall data rainfall End of runoff Rainfall  data
Date Time Date Time  total rating Date Time Date Time total rating

Station 364155119445000, Industrial site

10/28/81 0350 10/28/81 1200
11/12/81 2000 11/13/81 1232
11/17/81 0404 11/17/81 0856
11/28/81 1044 11/28/81 1840
12/29/81 1440 12/29/81 2230
01/01/82 2342 01/02/82 0140
01/04/82 0718 01/04/82 2114
01/04/82 2116 01/05/82 0320
01/19/82 2154 01/20/82 0144
01/20/82 0710 01/20/82 1942
01/21/82 0228 01/21/82 0640
01/26/82 1310 01/26/82 1736
02/13/82 1454 02/14/82 0208
02/14/82 1742 02/15/82 0930
02/15/82 1942 02/16/82 1006
03/01/82 0924 03/01/82 1610
03/01/82 2026 03/02/82 0326
03/09/82 1900 03/10/82 0946
03/10/82 2004 03/11/82 0714
03/11/82 0708 03/11/82 1654
03/11/82 1654 03/11/82 2332
03/14/82 0458 03/14/82 1828
03/16/82 0508 03/16/82 1426
03/16/82 1926 03/17/82 0646
03/17/82 2148 03/18/82 1200

03/18/82 1312 03/18/82 1712
03/18/82 1746  03/19/82 0238
03/25/82 2054 03/26/82 0422
03/28/82 0808 03/28/82 1208
03/28/82 1300 03/28/82 1616
03/28/82 1616 03/28/82 2200
03/28/82 2154 03/29/82 0118
03/29/82 1112 03/29/82 1738
03/31/82 1636 04/01/82 0826
04/10/82 0430 04/10/82 0902
04/10/82 1122 04/10/82 1508
04/10/82 1834 04/10/82 2340
09/24/82 0138 09/24/82 0800
10/25/82 0038 10/25/82 0556
10/26/82 0200 10/26/82 1202
10/30/82 0038 10/30/82 1134
11/09/82 1134 11/09/82 1828
11/18/82 0540 11/18/82 1248
11/18/82 1640 11/19/82 0130
11/29/82 1416  11/29/82 2154
12/22/82 0141  12/22/82 1436
01/18/83 1642 01/19/83 0328
01/22/83 1608 01/22/83 2236
01/23/83 2216 01/24/83 1228
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Station 364746119445400, Single-dwelling residential site

10/28/81 0650 10/28/81 1015
11/12/81 1944  11/13/81 0040
11/13/81 0100 11/13/81 1004
11/17/81 0400 11/17/81 0756
03/25/82 2056 03/26/82 0240
03/28/82 1254 03/28/82 1412
03/28/82 1556 03/28/82 1714
03/29/82 1122 03/29/82 1606
03/29/82 1704 03/29/82 1828
03/31/82 1628 03/31/82 2320
04/10/82 0446 04/10/82 0834
09/24/82 0120 09/24/82 0550
09/25/82 0948 09/25/82 2220
10/25/82 0220 10/25/82 0432
10/26/82 0148 10/26/82 0512
12/21/82 1238 12/21/82 1606
12/21/82 1748 12/21/82 2340
12/22/82 1446  12/22/82 1732
01/18/83 1734 01/19/83 0106
01/21/83 2100 01/22/83 0110
01/22/83 0450 01/22/83 1354

01/24/83 0006 01/24/83 0710 0.27
01/24/83 0830 01/24/83 1136 0.47
01/26/83 1938 01/27/83 1138 1.39
01/28/83 2124 01/29/83 0418 0.39
02/06/83 0530 02/06/83 2400 0.85
02/07/83 2142 02/08/83 0104 0.44
02/12/83 1114  02/12/83 2124 0.33
02/25/83 1340 02/25/83 1802 0.22
02/28/83 1610 03/01/83 0438 1.1
03/01/83 1806 03/01/83 2018 0.11
03/07/83 0038 03/07/83 0420 0.14
03/10/83 1932 03/10/83 2348 0.19
03/13/83 0554 03/13/83 1700 0.70
03/16/83 1640 03/16/83 2040 0.40
03/17/83 1836 03/18/83 0028 0.46
03/20/83 1908 03/20/83 2352 0.29
03/22/83 0844 03/22/83 1252 0.14
03/22/83 1634 03/22/83 1818 0.08
03/23/83 1924 03/23/83 2346 0.57
03/24/83 0750 03/24/83 1010 0.30
03/24/83 1358 03/24/83 1808 0.16
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TABLE 2.--1981 to 1983 storms in Fresno that have rainfall and runoff
data stored in WATSTORE--Continued

Beginning of Flow- Beginning of Flow-
rainfall End of runoff Rainfall data rainfall End of runoff Rainfall data
Date Time Date Time total rating Date Time Date Time total rating

Station 364818119443800, Multiple-dwelling residential site

10/28/81 0650 10/28/81 1105 0.34 0 04/10/82 1056 04/10/82 0144 0.19 0
10/28/81 2005 10/28/81 2250 0.05 0 04/10/82 1834 04/10/82 2332 0.25 0
10/29/81 0140 10/29/81 0400 0.04 0 04/11/82 0108 04/11/82 0258 0.04 0
11/12/81 1944 11/13/81 0100 0.27 0 04/11/82 0516 04/11/82 0810 0.10 0
11/13/81 0104 11/13/81 0940 0.33 0 09/24/82 0144 09/24/82 0658 0.23 0
11/13/81 2228 11/14/81 0036 0.13 0 09/24/82 0658 09/24/82 1022 0.05 0
11/17/81 0400 11/17/81 0800 0.29 0 09/25/82 1024 09/25/82 1150 0.02 0
11/26/81 1300 11/26/81 1624 0.11 0 09/25/82 1200 09/26/82 0232 0.99 0
11/27/81 0704 11/27/81 1056 0.09 0 10/25/82 0146 10/25/82 0458 0.09 0
12/20/81 0332 12/20/81 0958 0.09 0 10/26/82 0150 10/26/82 0602 0.71 E
12/20/81 1350 12/20/81 1630 0.06 0 10/30/82 0032 10/30/82 0956 0.65 0
12/21/81 0552 12/21/81 (0908 0.06 0 10/30/82 1416 10/30/82 1732 . 0.27 0
12/29/81 1354 12/29/81 2042 0.24 0 11/09/82 1028 11/09/82 1744 0.45 0
12/30/81 0146 12/30/81 0408 0.14 0 11/18/82 0508 11/18/82 1212 0.37 0
01/01/82 0114 01/01/82 0354 0.08 0 11/28/82 1704 11/28/82 2328 0.51 0
01/01/82 2330 01/02/82 0202 0.08 0 11/29/82 1810 11/29/82 2238 0.76 0
01/04/82 0656 01/04/82 2008 0.83 0 11/30/82 0002 11/30/82 0250 0.09 0
01/04/82 2110 01/05/82 0304 0.33 0 11/30/82 0356 11/30/82 0910 0.45 0
01/19/82 2202 01/20/82 0052 0.14 0 12/21/82 1238 12/21/82 1538 0.11 0
01/20/82 0752 01/20/82 1306 0.18 0 12/21/82 1750 12/22/82 0006 0.21 0
01/21/82 0232 01/21/82 0456 0.06 0 12/22/82 0124 12/22/82 1404 0.71 0
01/21/82 1336 01/21/82 1622 0.27 0 01/18/83 1814 01/19/83 0204 0.95 0
02/14/82 1740 02/14/82 2012 0.11 0 01/21/83 1444 01/21/83 1802 0.04 0
02/14/82 2028 02/15/82 0130 0.17 0 01/21/83 2054 01/22/83 0132 0.11 0
02/15/82 2000 02/16/82 0102 0.26 0 01/22/83 0320 01/22/83 1628 0.86 0
02/16/82 0338 02/16/82 0710 0.11 0 01/22/83 1616 01/22/83 2400 0.78 E
03/09/82 1846 03/09/82 2320 0.16 0 01/23/83 2230 01/24/83 0840 0.34 0
03/10/82 0100 03/10/82 0700 0.31 0 01/24/83 0832 01/24/83 1422 0.47 E
03/10/82 2306 03/11/82 0330 0.25 0 01/26/83 1946 01/27/83 1600 1.69 S
03/11/82 0626 03/11/82 0900 0.05 0 01/28/83 2138 01/29/83 0552 0.47 0
03/11/82 1320 03/11/82 1910 0.19 0 02/07/83 1526 02/08/83 0320 0.48 0
03/14/82 0146 03/14/82 1550 0.92 0 02/12/83 1016 02/13/83 0006 0.40 0
03/16/82 0456 03/16/82 1316 0.44 0 02/13/83 0156 02/13/83 0438 0.11 0
03/16/82 1948 03/17/82 0248 0.31 0 02/18/83 0718 02/18/83 1018 0.24 0
03/18/82 0350 03/18/82 0910 0.20 0 02/25/83 1328 02/25/83 2158 0.35 0
03/18/82 1308 03/18/82 1600 0.17 0 02/28/83 0652 02/28/83 1018 0.04 0
03/18/82 1836 03/18/82 2220 0.10 0 02/28/83 1624 02/28/83 2224 0.21 0
03/25/82 2100 03/26/82 0348 0.26 0 02/28/83 2204 03/01/83 0626 0.92 E
03/28/82 0818 03/28/82 1152 0.06 0 03/16/83 1642 03/16/83 2218 0.40 0
03/28/82 1246 03/28/82 1510 0.06 0 03/17/83 1552 03/18/83 0532 0.57 0
03/29/82 1104 03/29/82 1700 0.27 0 03/20/83 1918 03/21/83 0128 0.33 0
03/29/82 1702 03/29/82 2024 0.10 0 03/23/83 1918 03/24/83 0052 0.57 0
03/31/82 1630 04/01/82 1030 1.07 0 03/24/83 0610 03/24/83 1124 0.22 0
04/01/82 1602 04/01/82 1844 0.15 0 03/24/83 1406 03/24/83 1914 0.22 0
04/10/82 0448 04/10/82 0920 0.17 0 03/24/83 2048 03/24/83 2332 0.07 0
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TABLE 2.--1981 to 1983 storms in Fresno that have rainfall and runoff
data stored in WATSTORE--Continued

Beginning of Flow- Beginning of Flow=~
rainfall End of runoff Rainfall data rainfall End of runoff Rainfall data
Date Time Date Time  total rating Date Time Date Time total rating

Station 364818119464700, Commercial site

10/28/81 0650 10/28/81 1250
11/17/81 0356 11/17/81 0816
11/26/81 1236 11/26/81 1700
11/27/81 0752 11/27/81 1236
11/27/81 1408 11/27/81 1640
11/27/81 1752 11/27/81 2036
11/28/81 1152 11/28/81 1548
12/20/81 0326 12/20/81 1718
12/21/81 0710 12/21/81 1020
12/29/81 1414 12/29/81 2150
12/30/81 0142 12/30/81 0444
01/01/82 0128 01/01/82 0420
01/01/82 2344 01/02/82 0238
01/02/82 0558 01/02/82 0820
01/02/82 1312 01/02/82 1520
01/04/82 0732 01/04/82 2100
01/04/82 2112 01/05/82 0450
01/05/82 1356 01/05/82 1600
01/19/82 2202 01/20/82 0100
01/20/82 0754 01/20/82 1300
01/20/82 1632 01/20/82 1800
01/21/82 1326 01/21/82 1718
01/26/82 1418 01/26/82 1630
02/14/82 1744 02/14/82 2046
02/14/82 2032 02/15/82 0248
02/15/82 0812 02/15/82 1032
02/15/82 1958 02/16/82 0140
02/16/82 0314 02/16/82 1002
03/09/82 1838 03/09/82 2354
03/09/82 2350 03/10/82 0640
03/10/82 2258 03/11/82 0330
03/11/82 0624 03/11/82 1024
03/11/82 1008 03/11/82 2040
03/14/82 0312 03/14/82 1630
03/16/82 0512 03/16/82 1338
03/16/82 1946 03/17/82 0222
03/17/82 2202 03/18/82 0028

03/18/82 0348 03/18/82 0956
03/18/82 1308 03/18/82 1600
03/18/82 1834 03/18/82 2328
03/25/82 2208 03/26/82 0250
03/28/82 0836 03/28/82 1108
03/28/82 1232 03/28/82 1430
03/28/82 1548 03/28/82 1724
03/29/82 1140 03/29/82 1702
03/29/82 1700 03/29/82 1910
03/31/82 1630 04/01/82 0920
04/01/82 1544 04/01/82 1908
04/10/82 O444  04/10/82 0934
04/10/82 1112 04/10/82 1434
04/10/82 1846 04/11/82 0020
04/11/82 0106 04/11/82 0320
04/11/82 0516 04/11/82 0836
09/28/82 0132 09/24/28 1124
10/24/82 0548 10/2%/82 0902
10/25/82 0244 10/25/82 0518
10/26/82 0146 10/26/82 0916
11/08/82 1710 11/08/82 2028
11/09/82 1020 11/09/82 1850
12/21/82 1222 12/21/82 1632
12/21/82 1744 12/22/82 0136
12/22/82 0134 12/22/82 1850
01/18/83 1614 01/19/83 0134
01/24/83 0002 01/24/83 0824
01/24/83 0816 01/24/83 1336
02/28/83 0646 02/28/83 1040
02/28/83 1636 03/01/83 0832
03/01/83 1806 03/02/83 0048
03/02/83 0204 03/02/83 0806
03/16/83 1640 03/16/83 2110
03/22/83 1630 03/22/83 1944
03/22/83 2104 03/23/83 0038
03/23/83 1934 03/24/83 0308
03/24/83 0652 03/24/83 1116

WUVOOFOOROFWROROF2000N=ON=L~“~NOQO==00Q0~=0~=N

e e & e o o o o @ o o
® * e e o ¢ e e o o 8 o

e o o e o
® o & o s o o

.

e o e s e
.

e o e o e .
ONFONONNS=NO==ONO~=0OO0ONNOOOO=NO=0000~=NN
o« 6 s 6 s e o

[=foloNolofofojolojofolololofejlefofololofolofolelofeNoleNe e NoleNoele X Ne)
[sf=Nole oo ol oo ool elo oo o o loloNeRo o oleNo koo o oo o oo o o]
ONWNOONOUNMOOCOUVIOWNFFUNONEFENNONUVMNN=NOWVWORN
LI L L L LI L L L L L LI LI L L LI LKL LIKSKKCKO0OO0OO0OOMOOOOO0OO0OO0O0O0OC

[ofeNo Yo e leNo o olo oo oo oo oo l- o o oo oo oo Yoo Yoo Yo =R X N
.
WO=OAOORAOANUVINVIOOONAONWUONOO=FNNUOW=WFERNOWO-=0N

14 Rainfall and Runoff Data, Fresno, California



Periods when runoff records were not produced using a stage-discharge
relation are discussed, by catchment area as follows:

Industrial site.--The second year above-average rainfall and resulting
runoff prevented use of the stage-discharge relation at the industrial site
for January 1983 because an adjacent retention basin filled up and caused
backwater at the monitoring point. The basin eventually submerged the
drainpipe producing a full-pipe flow. In the first season, there were a few
occasions during the last months of monitoring that the water level in the
basin had an effect on the flow at the monitoring site. For these backwater
periods, the flowmeter record was used to provide the runoff record. There
was no flow record from January 26, 1983 to the end of the study period
because of a faulty velocity probe that could not be replaced due to pipe
submergence.

Single-dwelling residential site.--Because the storm drain flowed full
most of the time, the flowmeter record was used exclusively. However, flow
records before December 1982 are questionable because of an intermittent and
variable unknown external electromagnetic field that was picked up by the
stainless steel velocity-probe mounting ring and affected the velocity
determination. The problem was corrected by remounting the probe without
using the mounting ring.

Multiple-dwelling residential site.-~-There were a few high rainfall
intensity storms during the second season that caused the storm drain to flow
full (January 22 and 24, and February 28, 1983), which excluded the use of
the flow rating. Because there was no flowmeter record for that period, the
flows for these 40- to 70-minute periods were estimated based on the hydrau-
lic elements of a circular section as shown in Clark and Viessman (1965,
fig. 6-3).

Commercial site.--During the dry season between the two monitored rain
seasons, construction activities altered the commercial site's drainage
area, and also hampered the use of the stage-discharge relation. During
construction of an adjoining shopping area and parking lot, a few of the
catchment area's contributing drop inlets were removed, causing a loss of
approximately 10 percent of the catchment area's drainage area. This
problem was corrected by installing new drop inlets in late December 1982.
The most adverse effect of the construction activity was the connection of
a new storm drainpipe to the monitored drainpipe. The new drainpipe, which
drained the newly constructed parking lot, was connected approximately 100-
feet down pipe from the monitoring site and the runoff from the parking lot
created a variable backwater situation at the monitoring site.
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Rainfall and Runoff Quality Data

Rainfall Quality Samples

Rainfall samples for quality analysis were collected using the atmo-
spheric deposition samplers at the industrial and single-dwelling residential
sites during the 1981-82 and 1982-83 rain seasons. In addition, a third
rainfall quality monitoring site, located at the project laboratory (fig. 3),
was used during the 1982-83 rain season. A total of 91 storm-composite
rainfall samples were collected during the two rain seasons. Specific con-
ductance and pH were determined for all but a few samples. Sixty-two of the
91 samples were sent to the U.S. Geological Survey's Central Laboratory in
Arvada, Colorado, for analysis of the inorganic, physical, and organic con-
stituents given in table 3. Generally, rainfall samples were sent to the
laboratory for analysis only if runoff samples for the same storm also were
being analyzed. In addition, some rainfall samples were sent to the labora-
tory for organic determination only. Rainfall samples for organic determin-
ation were obtained using a sheet metal collector (fig. 5) which drained
into a glass bottle. All rainfall samples were chilled as soon as possible
after the conclusion of the storms and during shipment to the laboratory.
The Ilaboratory results for rainfall quality are given in tables #4-7 at the
back of this report.

Runoff Quality Samples

For all four land-use catchment areas, runoff samples were collected with
automatic samplers for most storms throughout the two rain seasons. This
totaled 255 storms with 5 to 35 samples collected per storm per catchment
area. Specific conductance readings were taken on all samples, and pH
readings were taken on about 75 percent of the samples. To study the
variation in constituent concentrations throughout a storm, selected
samples--a minimum of two of the four catchment areas for 16 storms--were
processed and sent to the laboratory for analysis. In addition, composite
samples were prepared and analyzed for at least two of the four catchment
areas for 12 storms to provide event mean concentrations for use in computing
constituent loads. Runoff samples were analyzed for the inorganic, biological,
physical, and organic constituents given in table 3.

All runoff samples analyzed for organics, except for organic carbon,
were collected as grab samples in glass containers at the automatic sampler
location. Usually one or two samples were collected per catchment area per
storm for storms that had samples analyzed for nonorganic runoff. If two
samples were collected, one would be collected on the rising limb of the
hydrograph and the other on the recession. Samples were chilled immediately
after collection and sent chilled to the laboratory for analysis. The
laboratory results for runoff quality are given in tables 8-13 at the back of
this report. The specitic conductance, pH, and flow for samples collected
during storms that were not sent for laboratory analysis are given in table 14
at the back of this report.
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TABLE 3.--Quality constituents analyzed for in rainfall, runoff, atmospheric dry-deposition, and
street-surface particulate samples

[Type of sample: x, analyzed for during both rain seasons; 1, analyzed for during 1981-82 rain
season only; 2, analyzed for during 1982-83 rain season only; 3, analyzed for September 3, 1982;
., no data available. Atmospheric dry deposition: Material was washed from a collection bucket
with deionized water and then analyzed as a water sample. Street-surface particulate: A1l con-
stituents are total recoverable from dry samples. Atmospheric-dry deposition and street-surface
particulate samples are reported in mass concentration units]

Type of sample

Atmospheric Street- Dry-
Rainfall Runoff dry surface weather

deposition particulate runoff

Property or constituent

INORGANICS
Specific conductance-=======-~c-cmceccccncncca—a- x

x

°
I
]
]
]
]
]
]
]
1
1
]
]
]
]
)
[}
]
)
[}
)
]
1
1
]
]
]
1
1
]
!
1
)
[}
)
]
'
)
[}
)
)
[}
'
)
[}
)
)
]
)
x
x
.
ww

Major ions

Hardness, total (as CaC0j)!
Calcium, dissolved----========-c--x

Magnesium, dissolved----=---==---ccccccccccocuo--
Sodium, dissolved--=-=====--==-cs=--occocconoocanoo
Potassium, dissolved--=-=-===-m-c---ccocmoonoaoaa-
Alkalinity, total (as CaCOg)-------c=c-c-c-ceom—-
Sulfate, dissolved-=====-=cececcocecancconacnanax
Chloride, dissolved--==-==-===-c-s=cceecconacaa -
Silica, dissolved--==-===--=-=s-------oc-ocoooonoo

XX X X X X X X«
X X X X X X X XX
X X X e X X X X
e e e X X X X
WwWwWwwWww WwWw wWww

Nutrients
Nitrogen, nitrate, dissolved (as N)=-=---===--=c--
Nitrogen, nitrite, dissolved (as N)-=-=-=--=n===u-
Nitrogen, nitrite plus nitrate,
dissolved (as N)======-ccemececcecec e e e
Nitrogen, ammonia, total (as N)----=-------------
Nitrogen, ammonia, dissolved (as N)==========c---
Nitrogen, ammonia plus organic, total (as N)-----
Nitrogen, ammonia plus organic,
dissolved (as N)=-=----cccmmmcmc oo
Nitrogen, organic, total (as N)l-se-cemccccccaans
Nitrogen, organic, dissolved (as N)l----------c-o
Nitrogen, total (as N)=-=-=-=ccccmcomcmcmmocanano
Nitrogen, dissolved (as N)l---eocoocmmmmmamnana.
Phosphorus, total (as P)=======ccccmccmccmaananao
Phosphorus, dissolved (as P)=--==-c=-ccemcaaa—o
Phosphorus, orthophosphate, total (as P)---------
Phosphorus, orthophosphate, dissolved (as P)-----

Metals
Aluminum, total recoverable and dissolved--------
Arsenic, total-====-ceemmmmm o
Arsenic, dissolved==========-ccccmemmmmncaa o
Cadmium, total recoverable and dissolved---------
Chromium, total recoverable----==-===-cccceaea__
Chromium, dissolved---------=-=ceccccccmcccnamaaao
Copper, total recoverable and dissolved----------
Iron, total recoverable and dissolved--=--==-===-=--
Lead, total recoverable and dissolved------------
Manganese, total recoverable and dissolved-------
Mercury, total recoverable-----------=----cooeono-
Mercury, dissolved---=-=--=c=amcccmcccaccccacaaa.
Nickel, total recoverable and dissolved----------
Zinc, total recoverable and dissolved==-=====-=--

BIOLOGICAL
Coliform, fecal, 0.7 pum-MF-==-cocooeomcammamanan—- . X . . 3

OXYGEN DEMAND
Oxygen demand, chemical, 0.25 N dichromate------- X X . X 3

x x
x .

X e
X o
X+ X X
X+ X X

X o X o X .
x
We W WWwWe W

X o
X X X X X+ X X
e X e X e o o Xo
e e e X e X e
WWWwWwe.

NRe NRNX NN Ne + NN X o
KX K HXANX X XXX =X XN

NRNe NRX NN Ne » NN

XX e XNXXXs —2ede XN
WWWWe WWWWWWWWs

1Calculated
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TABLE 3.--Quality constituents analyzed for in rainfall, runoff, atmospheric dry-deposition, and
street-surface particulate samples--Continued

. Type of sample
s Atmospheric Street- Dry-
Property or constituent Rainfall Runoff dry surface weather

deposition particulate runoff

OXYGEN DEMAND--Continued
Oxygen demand, biochemical, carbonaceous,

5-day at 20°C--===m==c=ccemccmcecccccccccc e . X . . .
Oxygen demand, biochemical, carbonaceous,
20~day=~=~m~==mmmmmmmmmmmes e meemceeemmeemeeee . x . . .
PHYSICAL PROPERTIES
Turbidity, NTU======m==m=cccmmecnccccccc e e e . x . . 3
Solids, residue at 180°C, dissolved~=~~==nr~==m=~-= . X . . 3
Solids, residue at 105°C, total-===-==-=m======-- . . X X .
Solids, sum of constituents, dissolvedl---~~------ . X X . 3
Sediment, suspended--======-===sscss--omeccocano- . X . . 3
Particle-size analysis=~=~======c-c-ccccecccocnon . 1 . . .
ORGANICS
Carbon, organic, dissolved--===--=-----===--ce-e- x x X . 3
Carbon, organic, suspended----=-==========~=c==--- . X . . .
Carbon, inorganic plus organic, total-=---=-==-== . . . X .
Carbon, inorganic, total----==-=-=-c---cecenoan-- . . . X .
Cyanide, total and dissolved---===========cccan-- . 2 . . .
0i1 and grease, total recoverable, gravimetric--- . X . . .
Phenols, total recoverable~-~~~=~===~-cc~ccccee-- 2 2 . . .
Polychlorinated biphenyls, total recoverable----- X X 2 x 3
Polychlorinated naphthalenes, total recoverable-- x X 2 X 3
Dibromochloropropane, total recoverable~======~=--=~ . 1 . . .
Volatile organics
Benzene, total recoverable~----==-===mee---mmece-—-- . 2 . .
Chlorobenzene, total recoverable----==-======-=-- . 2 . . .
Ethylbenzene, total recoverable-=------===-=----- . 2 . . .
Organochlorine compounds
Aldrin, total recoverable----=-====mcmc--ccccnaa- X X 2 X 3
Chlordane, total recoverable~=~=======-====c===-- X X 2 X 3
DDD, total recoverable~-=~=-==-=~=--ccccccoccen—- X X 2 X 3
DDE, total recoverable----=-===--=-ccceoeocooon-- X X 2 X 3
DDT, total recoverable----==-~~==-~=c-cemmcnenne-o X X 2 x 3
Dieldrin, total recoverable-------=-=-==---=>----- b3 x 2 X 3
Endosulfan, total recoverable~~~====~=-==~~~cc--- X X 2 X 3
Endrin, total recoverable-------------cr-concen--- X b3 2 X 3
Heptachlor, total recoverable~=====-======c=ce=-- x X 2 x 3
Heptachlor epoxide, total recoverable--~~~-~~-~~-~-- X X 2 X 3
Lindane, total recoverable-------~--===e----m-u-—- X X 2 x 3
Methoxychlor, total recoverable---------==-=-c--- X x 2 X 3
Mirex, total recoverable-------~-==-=m=--cocoea-o X x 2 X 3
Perthane, total recoverable-==========-c-coccen-- X x 2 x 3
Toxaphene, total recoverable-~-~-~==~=~=====c---- X X 2 X 3
Organophosphorus compounds
Diazinon, total recoverable-=======<-~mmecccncca- x X 2 x 3
Ethion, total recoverable--------===----oemnennn- X b3 2 X 3
Malathion, total recoverable-~-==========-ceece-- X X 2 X 3
Methyl parathion, total recoverable----=--=--~--- X X 2 x 3
Methyl trithion, total recoverable-----~--------- X X 2 X 3
Parathion, total recoverable-----=~=-===--<=------ x x 2 X 3
Trithion, total recoverable-----------=-~--c-o--- X b3 2 X 3
Carbamate insecticides
Methomyl, total recoverable---=-===-----====s-c-u- 1 1 . . .
Propham, total recoverable~=======~=~~cmccccccn-o 1 1 . . .
Sevin, total recoverable---------------cwe-cce-—- 1 1 . . .
Chlorophenoxy acid herbicides
Silvex, total recoverable--=-======--=s=c=coe-coo- X x 2 . 3
2,4-D, total recoverable~---=~~~~=~~ccccmmcncoaan x X 2 x 3
2,4-DP, total recoverable--=~-=========c=c==mec--- x x 2 . 3
2,4,5~-T, total recoverable--~~~=~==~~--mmccmcmene X X 2 . 3
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Runoff Data Collection For Special Studies

EPA 129 priority pollutants study

The U.S. Environmental Protection Agency (EPA), Office of Water
Regulation and Standards (OWRS), has been conducting a program to evaluate
exposure and associated risk from the presence of toxic pollutants in the
Nation's aquatic environment. This program addresses the goals of the Clean
Water Act of 1977 by developing exposure profiles for the 129 priority
pollutants. The Fresno NURP study was required to participate in this
program as an add-on-element to the study. Grab samples were collected in
glass containers during four storms at all four catchment areas during
March 1982. Samples were chilled and shipped to the designated EPA contract
laboratories for analysis.

EPA NURP special metals study

Grab samples for an EPA NURP special metals study were collected during
the January 4, 1982, storm. Two samples per catchment area were collected
and sent to an EPA contract laboratory for analysis of three metal concen-
tration phases--dissolved, total recoverable, and total. The following 29
metals were analyzed:

aluminum iron silver
arsenic lead sodium
barium lithium strontium
beryllium magnesium thallium
boron manganese tin
cadmium mercury titanium
calcium molybdenum vanadium
chromium nickel yttrium
cobalt potassium zinc
copper selenium

Atmospheric Dry-Deposition Samples

Atmospheric dry-deposition samples were collected over an approximate
2-month period at the industrial and single-dwelling residential monitoring
sites. From November 1981 through April 1983, 19 samples were collected,
processed, and sent to the laboratory for analysis of the inorganic, physical,
and organic constituents shown in table 3. The laboratory results for
atmospheric dry-deposition samples are given in table 15 at the back of
this report. The constituent results of the bucket-washed sample received
from the Survey's Central Laboratory were reported in the conventional water
analysis concentration units of milligrams or micrograms per liter. The
constituent concentrations were converted to mass-concentration units (for
example, milligrams per kilogram) by dividing each constituent concentration
by the samples total solids concentration (reported in milligrams per liter)
and multiplying by 108,
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Street-Surface Particulate Samples

Seven street-surface particulate samples were collected periodically from
each of the four catchment areas during the 2-year data-collection period.
The initial intent of collecting the samples was to develop particulate
build-up curves for each of the catchment areas; however, this was not
possible because of sampling inaccuracies (Oltmann and Shulters, 1987).
Nevertheless, samples were collected before a few selected storms to determine
what constituent concentrations were present on the street surface before
washoff.

A total of 21 samples were sent to the laboratory and analyzed for the
inorganic and organic constituents given in table 3. Some samples were
collected just for the purpose of defining a particulate mass build-up curve
and not for quality analysis. Samples were collected using a large stainless
steel cannister shop vacuum and a random-stratified collection network. The
network was developed by marking off approximately 200-foot lengths of street
on 1:2400 scale maps of the catchment areas. The lengths of street were
then designated as acceleration/braking area, or light or heavy traffic
volume areas. The lengths for each of the designated groups were then
numbered and a proportionate number of each designation were randomly se-
lected so as to total 20 to 25 lengths. The vacuum was used to collect
street width curb-to-curb samples using a 6-inch wide wand attachment. The
20 to 25 curb-to-curb samples were composited, passed through a 2-mm sieve,
weighed, and sent to the laboratory. The commercial catchment parking lot
was divided into approximately 4,500-ft? rectangles and then randomly se-
lected and sampled as described above. The commercial catchment area was
the only catchment to have any streetsweeping during the study period. The
parking lot was swept daily by a commercial sweeping service that removed
larger nonesthetic and gravel-sized material but not the fine-grained mate-
rial. The laboratory results for quality of street-surface particulate
samples are given in table 16 at the back of this report.

Dry-Weather Runoff Quality Samples

Crab samples to determine the quality of dry-weather runoff (lawn
watering, car washing) were collected on September 3, 1982, at the two

residential monitoring sites. The samples were processed and sent to the
laboratory for analysis of inorganic, biological, physical, and organic
constituents given in table 3. These samples were collected to estimate

constituent loads from residential catchment areas during the dry season. The
laboratory results for quality of dry-weather runoff samples are given in
tables 8-12.
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Rainfall Samples

Processing rainfall samples followed the same general procedures as
runoff samples, however, the double cone splitter was not used for sub-
sampling. Subsampling was performed by thoroughly shaking the sample and
then pouring off sample aliquots for analysis. An Orion model 399 pH meter
and Sargent-Welch glass electrode (S-30072-25) were used to measure pH as
soon as possible after the sample was collected.

Atmospheric Dry-Deposition Samples

The accumulated dry-deposition sample was scraped with a rubber spatula
and washed from the collection bucket using a known volume of deionized water.
The sample was then processed using the same procedures as for rainfall
samples.

Analytical Methods

The laboratory methodologies used for this study can be found in
Skougstad and others, 1979 (inorganic); Goerlitz and Brown, 1972 (organic);
Greeson and others, 1977 (microbiological); and Guy, 1969 (sediment).
Biochemical oxygen demand was determined according to U.S. Geological Survey
Quality of Water Branch Technical Memorandum No. 80.28. This method de-
parts from customary methods for determining biochemical oxygen demand in its
use of a chemical inhibitor to block nitrification, thus preventing the
nitrogenous biochemical oxygen demand from being consumed.

Quality Assurance

In addition to ongoing District quality assurance and review, the fol-
lowing procedures were followed at the project laboratory:

1. All personnel involved in sample processing were trained in each
procedure and in equipment calibration.

2. Detailed explanations of the proper techniques for each procedure
were documented and provided to each individual.

3. AIl personnel and field meters were tested using unknowns for pH
and specific conductance under the proficiency testing program
conducted biannually by the U.S. Geological Survey.

4, Periodically, a distilled water "sample" was put through the double
cone sample splitter and sent to the central laboratory to check
for contamination. The sample was processed through the labora-
tory exactly as an actual field sample.
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EPA 129 Priority Pollutants Study

The analytical procedures used for the sample collection for the priority
pollutant study are found in U.S. Environmental Protection Agency (1980).
Samples were sent to EPA specified laboratories.

EPA NURP Special Metals Study

Grab samples for the EPA NURP special metals study were collected in
EPA provided polyethylene containers in accordance with instructions out-
lined in the February 24, 1981, EPA document "Special Metals Sample
Collection Document for the Nationwide Urban Runoff Program." Samples
were sent to EPA specified laboratories.

DATA STORAGE

Rainfall and runoff quantity data are stored by station number in the
unit values file of the U.S. Geological Survey's National Water Data Storage
and Retrieval system (WATSTORE). Rainfall, runoff, atmospheric dry-
deposition, and street-particulate quality data are stored by station number
in the quality of water files of WATSTORE and are differentiated by a source
code. Sample results of the EPA special metals and priority pollutant studies
are stored only in EPA's STORET data base, and are not listed in this report.
All the data stored in WATSTORE also are in the STORET system.
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TABLE &4.--Rainfall data: Specific conductance, pH, and other constituents

[Station number is a unique number for each site based on the latitude and longitude of the site; first
six digits are latitude, next seven digits are longitude, and final two digits are sequence number
to uniquely identify each site. ., no data available. <, actual value is less than value shown.
Specific conductance is in microsiemens per centimeter at 25°C. pH is in units. Other constituents
are in milligrams per liter. Rainfall quantity data were not collected at the laboratory site]

Station 364155119445000, Industrial site

Rainfall

Beginning Ending total Specific H Calcium, Magnesium, Sodium, Potassium,
date date : conductance 4 dissolved dissolved dissolved dissolved
(inches)
81-12-29 81-12-29 0.18 21 6.3 0.28 0.11 0.2 0.3
82-01-04 82-01-04 0.62 52 6.0 0.30 0.10 1.2 0.1
82-~01-04 82-01-05 0.16 34 6.3 . . . .
82-01-19 82-01-21 0.34 25 6.2 . . . .
82-02-14 82~02-15 0.28 10 6.2 . . . .
82-02-14 82-02-16 0.53 . 6.2 0.90 0.10 0.7 0.4
82-02-15 82-02-16 0.25 5 6.2 . . . ;
82-03-01 8§2-03-01 0.21 12 6.6 . . . ;
82-03-09 82-03-10 0.33 6 6.3 1.5 0.10 0.9 0.2
82-03-10 82-03-11 0.29 8 6.3 0.50 0.10 0.4 0.3
82-03-14 82-03-14 0.73 10 5.5 . . . .
82-03-16 82-03~17 0.47 17 6.1 . . . .
82-03-25 82-03-26 0.24 11 6.0 0.88 0.17 0.2 0.4
82-03-28 82-03~29 1.02 9 6.4 0.30 0.12 0.4 0.2
82-03-31 82-04-01 1.01 3 6.1 . . . .
82-04-10 82-04~10 0.61 19 6.8 . . ;
82-09-24 82-09-24 0.20 29 5.5 1.1 0.24 0.5 0.6
82-09-25 82-09-25 0.16 12 5.7 . . .
82-10-25 82-10-25 0.19 26 7.2 . . . ;
82-10-26 82-~10-26 0.59 7 6.3 0.27 <0.01 0.3 0.2
82-10-30 82-10-30 0.67 8 5.9 . . . .
82-11-09 82~11-09 0.45 13 5.6 0.60 0.14 0.4 0.2
82-11-18 82-11-19 0.69 10 7.0 . . . .
82~11-29 82~11-29 0.50 19 7.3 . . .
82-12-22 82-12-22 0.64 8 6.9 . . . .
83-01-18 83-01-19 0.78 6 6.0 0.21 <0.01 0.4 0.1
83-01-~22 83-01-22 0.84 3 6.4 . . . .
83~01-24 83-01-24 . 11 6.3 0.10 0.10 0.6 0.1
83-01-26 83-01-27 . 5 7.4 . . . .
83~01-28 83-01-29 . 23 7.1 . .
83-02-06 83-02-06 . 22 6.9 . . . .
83~02-07 83-02-07 . 14 7.7 . . .
83-02-12 83-02-13 . 12 7.7 . . . .
83-02-18 83-02-18 . 14 7.5 . . . .
83-02-28 83-03-01 . 4 6.1 0.33 <0.01 0.2 0.2
83-03-16 83-03-16 . 9 5.0 1.20 0.10 0.5 <0.2
83-03-23 83-03-23 . 4 5.9 0.26 <0.01 0.6 0.1
Alkalinit A Carbon,
Beginning Ending diss;?vez’ Sulfate, Chloride, Silica, ch:$?Zai organic,
date date dissolved dissolved dissolved ’ dissolved
(as CaCOs) 0.25 N (as C)
dichromate as
81-12-29 81-12-29 7 . 0.5 0.01 18 3.1
82-01-04 82-01-04 8 . 0.6 0.40 <12 5.2
82-01-04 82-01-05 . . . . .
82-01-19 82-01-21 . . . . .
82-02-14 82-02-15 . . . . . .
82-02-14 82-02-16 9 <5.0 0.5 0.40 12 5.7
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TABLE 4.--Rainfall data: Specific conductance, pH, and other constituents--Continued

Station 364155119445000, Industrial site--Continued

Alkalinit A Carbon,
Beginning Ending dissolveg’ Sulfate, Silica, chemicai organic,
date date dissolved dissolved ’ dissolved
(as CaC0s3) 0.25 N (as C)
dichromate
82-02-15 82-02-16 . . . .
82-03-01 82-03-01 . . . .
82-03-09 82-03-10 8 5.0 19 3.3
82-03-10 82-03-11 9 <5.0 22 6.2
82-03-14 82-03-14 . . . .
82-03-16 82-03-17 . . . .
82-03-25 82-03-26 8 <5.0 26 4.0
82-03-28 82-03-29 9 . 15 4.6
82-03-31 82-04-01 . . . .
82-04-10 82-04-10 . . . .
82-09-24 82-09-24 4 <5.0 . . .
82-09-25 82-09-25 . . . . .
82-10-25 82-10-25 . . . . .
82-10-26 82-10-26 10 <5.0 . 27 4.5
82-10-30 82-10-30 . . . . .
82-11-09 82-11-09 10 <5.0 . <10 2.7
82-11-18 82-11-19 . . . . .
82-11-29 82-11-29 . . . . .
82-12-22 82-12-22 . . . . .
83-01-18 83-01-19 7 0.8 . <10 2.7
83-01-22 83-01-22 . . . . .
83-01-24 83-01-24 ) 1.1 . <10 4.0
83-01-26 83-01-27 . . . . .
83-01-28 83-01-29 . . . . .
83-02-06 83-02-06 . . . . .
83-02-07 83-02-07 . . . .
83-02-12 83-02-13 . . . . .
83-02-18 83-02-18 . . . . .
83-02-28 83-03-01 6 0.6 . <10 0.8
83-03-16 83-03-16 7 0.7 . 20 4.4
83-03-23 83-03-23 6 0.8 . 13 2.6
Station 364746119445400, Single-dwelling residential site
Beginning Ending Rig:§§11 Specific H Magnesium, Sodium, Potassium,
date date s conductance p dissolved dissolved dissolved
(inches)
81-12-29 81-12-30 . 57 5.8 <0.03 0. 0.2
82-01-04 82-01-04 . 33 5.2 0.10 1 0.1
82-01-04 82-01-05 . 34 6.0 . .
82-02-14 82-02-15 . 6 6.3 . .
82-02-14 82-02-16 . . 6.2 0.10 0.7 0.1
82-02-15 82-02-16 . 4 6.2 . . .
82-03-09 82-03-10 . 5 5.5 0.10 0. 0.1
82-03-10 82-03-11 . 5 5.3 0.10 0. 0.1
82-03-14 82-03-14 . 12 4.8 . .
82-03-16 82-03-17 . 17 5.1 . . .
82-03-25 82-03-26 0.20 12 5.1 0.07 <0 0.2
82-03-28 82-03-29 0.45 10 6.1 0.08 0 0.2
82-03-31 82-03-31 0.95 2 5.7 0.12 <0 <0.1
82-04-10 82-04-10 0.16 12 7.0 . . .
82-09-24 82-09-24 0.22 25 4.7 0.18 0 0.2
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TABLE 4.--Rainfall data: Specific conductance, pH, and other constituents--Continued

Station 364746119445400, Single-dwelling residential site--Continued

Rainfall

Beginning Ending total Specific H Calcium, Magnesium, Sodium, Potassium,

date date (inches) conductance P dissolved dissolved dissolved dissolved
82-09-25 82-09-25 0.91 12 5.2 . . .
82-10-25 82-10-25 0.09 46 6.4 . . . .
82-10-26 82-10-26 0.69 7 6.2 0.43 0.14 0.6 0.1
82-10-30 82-10-30 . 6 5.8 . . . .
82-11-09 82-11-09 . 10 5.6 0.48 <0.04 0.5 0.1
82-11-28 82-11-28 . 11 5.6 . . . .
82-12-21 82-12-22 0.54 7 5.3 . . . .
83-01-18 83-01-19 0.85 4 5.6 0.19 <0.02 0.2 0.1
83-01-21 83-01-22 0.83 4 5.8 . . . .
83-01-24 83-01-24 0.74 6 5.4 0.60 0.10 0.4 0.1
83-01-28 83-01-29 0.39 19 6.8 . . . .
83-02-06 83-02-06 0.85 14 6.5 . . . .
83-02-07 83-02-07 0.44 12 7.7 . . . .
83-02-12 83-02-12 0.33 24 7.7 . . . .
83-02-18 83-02-18 . 8 7.3 . . . .
83-02-28 83-03-01 1.11 4 6.1 0.14 <0.01 0.2 0.3
83-03-16 83-03-16 0.40 11 5.0 0.81 0.11 0.5 0.1
83-03-23 83-03-23 0.57 4 5.9 0.14 <0.01 0.3 0.2

s Oxygen Carbon,

Beginning Ending Aé?:i;?&;g’ Sulfate, Chloride, Silica, Cg:ﬁ?ggi organic,

date date dissolved dissolved dissolved 4 dissolved

(as CaCOj;) 0.25 N (as C)
dichromate

81-12-29 81-12-30 6 0.5 <0.01 16 3.2
82-01-04 82-01-04 7 . 0.6 0.40 <12 2.1
82-01-04 82-01-05 . . . . . .
82-02-14 82-02-15 . . . . . .
82-02-14 82-02-16 8 <5.0 0.4 0.50 <7 5.5
82-02-15 82-02-16 . . . . . .
82-03-09 82-03-10 7 <5.0 0.4 0.60 <12 2.4
82-03-10 82-03-11 8 <5.0 0.2 0.40 20 5.1
82-03-14 82-03-14 . . . . . .
82-03-16 82-03-17 . . . . . .
82-03-25 82-03-26 7 <5.0 0.2 <0.01 30 6.2
82-03-28 82-03-29 8 5.0 1.2 0.08 11 3.5
82-03-31 82-03-31 9 <5.0 0.1 0.03 12 .
82-04-10 82-04-10 . . . . . .
82-09-24 82-09-24 9 <5.0 0.5 . .
82-09-25 82-09-25 . . . . . .
82-10-25 82-10-25 . . . . .
82-10-26 82-10-26 9 <5.0 0.8 . <10 2.3
82-10-30 82-10-30 . . . . . .
82-11-09 82-11-09 9 <5.0 0.5 . 13 4.9
82-11-28 82-11-28 . . . . . .
82-12-21 82-12-22 . . . . . .
83-01-18 83-01-19 7 0.5 0.2 . 17 .
83-01-21 83-01-22 . . . . . .
83-01-24 83-01-24 3 0.5 0.7 . 10 2.1
83-01-28 83-01-29 . . . . . .
83-02-06 83-02-06 . . . . . .
83-02-07 83-02-07 . . . . . .
83-02-12 83-02-12 . . . . . .
83-02-18 83-02-18 . . . . . .
83-02-28 83-03-01 6 0.6 0.3 . <10 2.4
83-03-16 83-03-16 7 0.8 0.4 . 20 3.3
83-03-23 83-03-23 5 0.6 0.4 . 17 3.9
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TABLE 4.--Rainfall data:

Specific conductance, pH, and other constituents--Continued

Station 354818119464700, Laboratory site

Beginning Ending Rg;gﬁill Specific pH Calcium,
date date (inches) conductance dissolved
82-09-24 82-09-24 . 22 4.7 .
82-10-26 82-10-26 . 6 6.3 .
82-11-09 82-11-09 . 11 5.6 .
82-12-21 82-12-22 . 9 5.7 .
83-01-18 83-01-19 . 6 5.0 0.23
83-01-21 83-01-22 . 4 6.1 .
83-01-24 83-01-24 . 12 5.1 .
83-01-26 83-01-27 . 4 6.0 .
83-01-28 83-01-29 . 30 6.5 .
83-02-06 83-02-06 . 11 7.2 .
83-02-07 83-02-07 . 23 7.4 .
83-02-12 83-02-13 . 16 6.6 .
83-02-18 83-02-18 . 11 6.9 .
83-02-28 83-03-01 . 4 6.1 0.92
83-03-16 83-03-16 . 15 5.1 .
83-03-23 83-03-23 . 4 5.9 0.25
Beginning Ending Aég:;;?izg’ §u1fate, Cploride,
date date (as CaCO,) dissolved dissolved
82~09-24 82-09-24 . . .
82-10-26 82-10-26 . . .
82-11-09 82-11-09 . . .
82-12-21 82-12-22 . . .
83-01-18 83-01-19 7 1.1 0.3
83-01-21 83-01-22 . . .
83~01-24 83-01-24 . . .
83-01-26 83-01-27 . . .
83-01-28 83-01-29 . . .
83-02-06 83-02-06 B .
83-02-07 83-02-07 . . .
83-02-12 83-02-13 . . ;
83-02-18 83-02-18 . . ;
83-02-28 83-03-01 7 1.1 0.3
83-03-16 83-03-16 . . .
83-03-23 83-03-23 5 1.4 1.2

Magnesium,
dissolved

0.07
<0.02

Silica,

dissolved

« o ® & & o * o s e + s+ & o e e

Sodium,
dissolved

0.2

“ s e o s * e s »

0.4
0.7

Oxygen
demand,
chemical,
0.25 N
dichromate

<10
23
20

Potassium,
dissolved

0.3
0.2

Carbon,
organic,
dissolved

(as C)
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TABLE 5.-~-Rainfall data: Nutrients

[Station number is a unique number for each site based on the latitude and longitude of the site; first
six digits are latitude, next seven digits are longitude, and final two digits are sequence number to
uniquely identify each site. ., no data available. <, actual value is less than value shown. All

nutrient values are dissolved and in milligrams per liter.
at laboratory site]

Rainfall quantity data were not collected

Nitro- Nitro-
gen gen,

Nitro- nitrite Nitro- ammonia Nitro- Phosphorus,

Beginning Ending Rainfall gen plus gen, plus gen, Nitro-  Phos- ortho-
date date total nitrite nitrate ammonia organic organic gen phorus phosphate
(inches) (as N) (as N) (as N) (as N) (as N) (as N) (as P) (as P)

Station 364155119445000, Industrial site
81-12-29 81-12-29 0.18 0.02 0.16 0.82 0.90 0.08 1.1 0.08 0.02
82-01-04 82-01-04 0.62 <0.02 <0.09 0.35 0.59 0.24 . 0.05 <0.01
82~02-14 82-02-16 0.53 0.02 0.23 1.3 4.0 2.7 4.2 0.09 0.02
82-03-09 82-03-10 0.33 . 0.37 . . . . 0.18 .
82-03-10 82-03-11 0.20 . 0.31 . 1.6 . 1.9 0.13 .
82-03-25 82-03-26 0.24 0.02 0.43 1.0 1.7 0.73 2.1 0.13 0.04
82-03-28 82-03-29 1.02 <0,02 0.11 0.61 0.87 0.26 0.98 0.04 0.02
82-09-24  82-09-24 0.20 . 0.96 . 3.2 . 4.2 0.28 .
82-10~26 82-10-26 0.59 <0.02 0.13 0.58 1.1 0.52 1.2 0.06 0.01
82-11-09 82-11-09 0.45 0.04 <0.10 0.83 1.3 0.47 . 0.01 0.01
83-01-18 83-01-19 0.78 <0.02 <0.10 0.19 1.2 1.0 . 0.03 0.01
83-01-23 83-01-24 0.70 <0.02 0.10 0.83 1.1 0.27 1.2 0.01 <0.01
83-02-28 83-03-01 . <0.02 <0.10 0.32 0.80 . . 0.02 0.01
83-03-16 83-03-16 . <0.02 0.37 0.63 1.1 . 1.5 0.03 0.06
83-03-23  83-03-23 . <0.02 0.13 0.41 0.80 . 0.93 0.01 0.01

Station 364746119445400, Single-dwelling residential site

81-12-29 81-12-30 0.38 <0.02 0.14 0.35 0.68 0.33 0.82 0.02 0.01
82-01-04  82-01-04 0.83 <0.02 <0.09 0.21 0.53 0.32 . 0.01 <0.01
82-02-14 82-02-16 0.65 0.02 0.17 0.71 1.7 0.99 1.9 0.08 <0.01
82-03-09 82-03-10 0.47 . 0.46 . . . . <0.01 .
82~03-10 82-03-11 0.30 . 0.25 . 9.7 . 10 0.01 .
82-03-25 82-03-26 0.20 0.02 0.45 0.74 1.3 0.56 1.8 0.04 0.02
82-03-28 82-03-29 0.45 0.02 0.17 0.57 0.92 0.35 1.1 <0.01 0.02
82-03-31 82-03-31 0.95 <0.02 0.04 0.11 0.36 0.25 0.40 <0.01 <0.01
82-09-24  82-09-24 0.22 . 0.60 . . . . 0.14 .
82-10-26 82-10-26 0.69 0.02 0.10 0.53 1.0 0.47 1.1 <0.01 <0.01
82-11-09 82-11-09 0.45 0.04 0.12 0.55 0.90 0.35 1.0 0.01 0.01
83-01-18 83-01-19 0.85 0.02 <0.10 0.15 0.70 0.55 . 0.02 <0.01
83-01-24 83-01-24 0.74 <0.02 <0.10 0.20 0.30 0.10 . 0.01 <0.01
83-02-28 83-03-01 1.11 <0.02 <0.10 0.19 0.50 . . 0.01 0.01
83-03-16 83-03-16 0.40 <0.02 0.46 0.35 0.70 . 1.2 0.03 0.04
83-03-23 83-03-23 0.57 <0.02 0.10 0.21 0.60 . 0.70 0.01 0.01

Station 364818119464700, Laboratory site
82-09-24  82-09-24 . . 0.53 . 2.1 . 2.6 . 0.07
82-10-26 82-10-26 . <0.02 <0.10 0.52 1.0 0.48 . <0.01 0.01
82-11-09 82-11-09 . 0.05 0.15 0.76 1.5 0.74 1.7 0.01 0.02
83-01-18 83-01-19 . 0.02 <0.10 0.27 0.90 0.63 . <0.01 <0.01
83-01-24  83-01-24 . 0.02 0.15 0.48 0.60 0.12 0.75 0.02 <0.01
83-02-28 83-03-01 . <0.02 0.14 0.31 0.60 . 0.74 0.01 0.01
83-03-16 83-03-16 . <0.02 0.56 0.42 0.70 . 1.3 0.04 0.02
83-03-23 83-03-23 . 0.02 0.14 0.43 0.70 . 0.84 0.01 0.04
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TABLE 6.-- Rainfall data:

Metals

[Station number is a unique number for each site based on the latitude and longitude of the site; first
six digits are latitude, next seven digits are longitude, and final two digits are sequence numbers

., no data available. <, actual value is less than value shown.

Rainfall quantity data were not collected at the

to uniquely identify each site.
All metal values are in micrograms per liter.

laboratory sitel]

Station 364155119445000, Industrial site

Beginning
date

82-01-04
82-02-14
82~03-09
82-03-10
82-03-25
82-03-28
82-09-24
82-10-25
82-10-26
82-11-09
83-01-18
83-01-24
83-02-28
83-03-16
83-03-23

Beginning
date

82-01-04
82-02-14
82-03-09
82-03-10
82-03-25
82-03-28
82-09-24
82-10-25
82-10-26
82-11-09
83-01-18
83-01-24
83-02-28
83-03-16
83-03-23

Beginning
date
82-01-04
82~02-14
82-03-09
82-03-10
82-03-25
82-03-28
82-09-24
82~10-25
82-10-26
82-11-09
83-01-18
83-01-24
83-02-28
83-03-16
83~03-23

Ending
date
82-01-04
82-02-16
82-03-10
82-03-11
82-03-26
82-03-29
82-09-24
82-10-25
82-10-26
82-11-09
83-01-19
83-01-24
83-03-01
83-03-16
83-03-23

Ending
date

82-01-04
82-~02-16
82-03-10
82-03-11
82-03-26
82-03-29
82-09-24
82-10-25
82-10-26
82-11-09
83-01-19
83-01-24
83-03-01
83-03-16
83-03-23

Ending
date
82-01-04
82-02-16
82-03-10
82-03-11
82-03-26
82-03-29
82-09-24
82-10-25
82-10-26
82-11-09
83-01-19
83-01-24
83-03-01
83-03-16
83-03-23

Rainfall
total Aluminum,
(inches) dissolved
0.62 .
0.53 .
0.33 .
0.29 .
0.24 .
1.02 .
0.20 .
0.19 .
0.59 .
0.45 10
0.78 10
0.70 .
. <10
Copper,
total Iron,
recoverable dissolved
. 18
12 .
. 10
6 14
6 12
. <3
1 <3
. 4
. 5
Manganese, Mercury,
total total
recoverable recoverable
80 .
40 .
<10 <0.1
10 0.1
<10 0.2
<10 <0.1
<10 <0.1
10 0.1
10 <0.1

Aluminum,
total
recoverable

Iron,
total
recoverable

2,800
830
40
350
60

10

30
130
190

Nickel,
dissolved

A
e o o o o o

A A
NNV W
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Arsenic,

total

<1
<1
<1
<1
<1l
<1
<1

Lead,
dissolved

Nickel,
total
recoverable

[

A=
NN WHEFEOWUMWIHGe o o ¢ o o

total

Lead,
total
recoverable

Zinc

dissolved

Chromium,

recoverable

7
20
8
5
13
10
51
16

NNEHENN®E

b

Copper,
dissolved

s s e s o =

Manganese,
dissolved

N

A
NWNHNONS e o o o o o

Zinc,
total

recoverable

e e o o e o o



TABLE 6.--Rainfall data:

Metals--Continued

Station 364746119445400, Single-dwelling residential site

Beginning
date

82-01-04
82-02-14
82-03-09
82-03-10
82-03-25
82-03-28
82-03-31
82-09-24
82-10-25
82-10-26
82-11-09
83-01-18
83-01-24
83-02-28
83-03-16
83-03-23

Beginning
date

82-01-04
82-02-14
82-03-09
82-03-10
82-03-25
82-03-28
82-03-31
82-09-24
82-10-25
82-10-26
82-11-09
83-01-18
83-01-24
83-02-28
83-03-16
83-03-23

Beginning
date

82-01-04
82-02-14
82-03-09
82-03-10
82-03-25
82-03-28
82-03-31
82-09-24
82-10-25
82-10-26
82-11-09
83-01-18
83-01-24
83-02-28
83-03-16
83-03-23

Ending
date

82-01-04
82-02-16
82-03-10
82-03-11
82-03-26
82-03-29
82-03-31
82-09-24
82-10-25
82-10-26
82-11-09
83-01-19
83-01-24
83-03-01
83-03-16
83-03-23

Ending
date

82-01-04
82-02-16
82-03-10
82-03-11
82-03-26
82-03-29
82-03-31
82-09-24
82-10-25
82-10-26
82-11-09
83-01-19
83-01-24
83-03-01
83-03-16
83-03-23

Ending
date

82-01-04
82-02-16
82-03-10
82-03-11
82-03-26
82-03-29
82-03-31
82-09-24
82-10-25
82-10-26
82-11-09
83-01-19
83-01-24
83-03-01
83-03-16
83-03-23

Rainfall

total

(inches)

* e

0.20
0.45
0.95
0.22
0.09
0.69

0.85
0.74
1.11
0.04
0.57

Copper,
total
recoverable

<

Manganese,

tota

recoverable

30
60
10
10
<10
<10
<10
10
<10

- S

1

1

Aluminum,
dissolved

* e e & o s e s o

<10
10

30

Iron,
dissolved

[

A
FEWHEPE W s » o o o o

NA

Mercury,
total

recoverable

e e

Aluminum,

total

recoverable

e e o o & o s s e

80
50

Iron,
total
recoverable

170

Nickel,
dissolved

.

A
RO WRND: We o o o o o

A

tota

o o e & o o o o

<1
<1
<1
<1
<1
<1
<1

1

Lead,
dissolved

Arsenic,

H
(SR U e

A
FHREPHRWH: HH.

Nickel,
total

recoverable

(=]

A

=
FOFWVORNWUEe ¢ o o o o

=
£ O

total

D Y Y

Lead,
total

Chromium,

recoverable

Copper,
dissolved

Fde e o o o o

Manganese,

recoverable dissolved

Zinc

dissolved

o & o o e o o @

3
15
8
10
25
9
<4
15
61
4
5
4
4
<1
12
8

b

[

A
PN IS W e o o ¢ o o

Zinc,
total
recoverable
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TABLE 6.--Rainfall data: Metals--Continued

Station 364818119464700, Laboratory site

Beginning
date

82-09-24
82-10-26
82-11-09
83-01-18
83-01-23
83-02-28

Beginning
date

82-09-24
82-10-26
82-11-09
83-01-18
83-01-23
83-02-28

Beginning
date

82-09-24
82-10-26
82-11-09
83-01-18
83-01-23
83-02-28

Ending
date

82-09-24
82-10-26
82-11-09
83-01-19
83-01-24
83-03-01

Ending
date

82-09-24
82-10-26
82-11-09
83-01-19
83-01-24
83-03-01

Ending
date

82-09-24
82-10-26
82-11-09
83-01-19
83-01-24
83-03-01

Rainfall Aluminum,
total Aluminum, total Arsenic,
(inches) dissolved recoverable total
. . . <1
. <10 80 <1
. 20 60 <1
. . . <1
. <10 90 1
Copper, Iron,
total Iron, total Lead,
recoverable dissolved recoverable dissolved
. 30 1,300 1
. <10 70 6
2 16 1,200 1
8 5 40 1
. 10 50 1
<2 <3 90 <1
Manganese, Mercury, Nickel,
total total Nickel, total
recoverable recoverable dissolved recoverable
40 . N 8
10 <0.1 2 9
10 0.1 3 4
<10 0.1 3 2
<10 <0.1 1 2
<10 <0.1 2 6

Chromium,
total
recoverable

<1
a

<

Lead,
total
recoverable

L4

N WOW

Zinc,
dissolved

17
26

14

Copper,
dissolved

He NH. o

Manganese,
dissolved

10
10
3

1
<10
2

Zinc,
total
recoverable

20
30

20
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TABLE 7.--Rainfall data: Organics

[Station number is a unique number for each site based on the latitude and longitude of the site. First
six digits are latitude, next seven digits are longitude, and final two digits are sequence number to
uniquely identify each site. ., no data available. <, actual value is less than value shown, All
organic values are total recoverable in micrograms per liter. Other organics also were analyzed for
but not detected and are given at the end of this table. Rainfall quantity data were not collected at
laboratory sitel

Station 364155119445000, Industrial site

Rainfall

Beginning Ending total

date date (inches) Phenols Chlordane DDE Diazinon Dieldrin
81-12-29 81-12-29 0.18 . <0.10 <0.01 0.14 <0.01
82-01-04 82-01-04 0.62 . <0.10 <0.01 0.03 <0.01
82-01-19 82-01-21 0.34 . 0.40 <0.01 0.93 <0.01
82-02-14 82-02-16 0.53 . <0.10 <0.01 0.50 0.01
82-03-10 82-03-11 0.20 . 0.10 0.02 0.14 0.02
82-03-25 82-03-26 0.24 . <0.10 0.01 0.24 0.01
82-03-28 82-03-29 1.02 . <0.10 0.01 0.14 0.01
82-09-24 82-09-24 0.20 . 0.20 <0.01 0.12 <0.01
82-10-30 82-10-30 0.67 . <0.10 <0.01 0.01 0.01
82-11-09 82-11-09 0.45 6 <0.10 <0.01 0.03 <0.01
83-01-18 83-01-19 0.69 3 <0.10 <0.01 0.17 <0.01
83-01-22 83-01-22 0.84 . <0.10 <0.01 0.18 0.01
83-01-23 83-01-24 0.70 . <0.10 <0.01 0.06 <0.01
83-01-24 83-01-24 . 2 <0.10 0.01 0.30 <0.01
83-01-28 83-01-29 . 2 <0.10 <0.01 0.09 <0.01
83-02-07 83-02-07 . 3 <0.10 <0.01 0.13 <0.01
83-02-18 83-02-18 . 6 . . 0.22 .
83-02-25 83-02-26 . 15 <0.10 <0.01 0.04 <0.01
83-02-28 83-03-01 . 4 <0.10 0.01 0.03 <0.01
83-03-16 83-03-16 . 3 <0.10 <0.01 0.09 <0.01
83-03-23 83-03-23 . 5 <0.10 <0.01 0.24 <0.01
Beginning Ending Methyl Methoxy-

date date Endosulfan Lindane Malathion parathion chlor Parathion 2,4-D
81-12-29 81-12-29 <0.01 0.01 <0.01 <0.01 <0.01 0.37 <0.01
82-01-04 82-01-04 <0.01 <0.01 <0.01 <0.01 <0.01 0.06 <0.01
82-01-19 82-01-21 <0.01 0.04 0.04 <0.01 <0.01 1.0 0.04
82-02-14 82-02-16 0.01 0.02 0.04 <0.01 <0.01 0.70 .
82-03-10 82-03-11 <0.01 0.02 0.02 <0.01 <0.01 0.08 .
82-03-25 82-03-26 0.02 0.04 0.08 <0.01 0.12 0.79 0.08
82-03-28 82-03-29 0.03 0.02 0.01 <0.01 0.05 0.16 <0.01
82-09-24 82-09-24 <0.01 0.01 0.08 <0.01 <0.01 0.02 .
82-10-30 82-10-30 <0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01
82-11-09 82-11-09 <0.01 0.01 0.04 <0.01 <0.01 <0.01 <0.01
83-01-18 83-01-19 <0.01 <0.01 0.02 <0.01 <0.01 0.41 0.03
83-01-22 83-01-22 <0.01 0.02 0.03 <0.01 <0.01 0.22 .
83-01-23 83-01-24 <0.01 <0.01 0.01 <0.01 <0.01 0.12 <0.01
83-01-24 83-01-24 <0.01 0.01 0.01 <0.01 <0.01 0.37 .
83-01-28 83-01-29 <0.01 0.01 0.01 <0.01 <0.01 0.14 <0,01
83-02-07 83-02-07 <0.01 0.02 0.01 <0.01 <0.01 0.18 <0.01
83-02-18 83-02-18 . . 0.11 <0.01 . 0.53 .
83-02-25 83-02-26 0.01 0.01 0.02 <0.01 <0.01 0.46 <0.01
83-02-28 83-03-01 <0.01 0.01 0.01 <0.01 <0.01 0.15 <0.01
83-03-16 83-03-16 0.01 0.01 0.02 <0.01 <0.01 0.04 0.04
83-03-23 83-03-23 0.08 0.01 <0.01 <0.01 0.02 0.14 <0.01
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TABLE 7.--Rainfall data:

Organics--Continued

Station 364746119445400, Single-dwelling residential site

Beginning
date

81-12-29
82-01-04
82-01-19
82-02-14
82-03-10
82-03-25
82-03-28
82-09-24
82-10-30
82-11-09
83-01-18
83-01-21
83-01-24
83-01-28
83-02-07
83-02-18
83-02-25
83-02-28
83-~03-~16
83-03-23

Beginning
date

81-12-29
82-01-04
82-01-19
82-02-14
82-03-10
82-03-25
82-03-28
82-09-24
82-10-30
82-~11-09
83-01-18
83-01-21
83-01-24
83-01-28
83~02-07
83-02-18
83~02-25
83-02-28
83~03-16
83-03-23

Rainfall
Ending total
date (inches)
81-12-30 .
82-01-04 .
82-01-21 .
82-02-16 .
82-03-11 .
82-03-26 0.20
82-03-29 0.45
82-09-24 0.22
82-10-30 .
82-11-09 .
83-01-19 0.85
83-01-22 0.83
83-01-24 0.74
83-01-29 0.39
83-02-08 0.44
83-02-18 .
83-02-26 0.22
83-03-01 1.11
83-03-16 0.40
83-03-23 0.57
Ending
date Endosulfan
81-12-30 <0.01
82-01-~04 <0.01
82-01-21 <0.01
82-02-16 <0.01
82-03-11 0.01
82-03-26 0.01
82-03-29 0.01
82-09-24 <0.01
82-10-30 0.01
82-11-09 <0.01
83-01-19 <0.01
83-01-22 <0.01
83-01-24 <0.01
83-01-29 <0.01
83-02-07 <0.01
83-02-18 <0.01
83-02-25 <0.01
83-03-01 0.01
83-03-16 0.04
83-03-23 <0.01

Phenols Chlordane

. <0.10

. <0.10

. 0.40

. <0.10

. <0.10

. <0.10

. <0.10

. 0.10

B <0.10

5 <0.10

4 <0.10

8 0.10

1 <0.10

4 <0.10

8 <0.10

10 0.10

8 <0.10

8 0.10

9 <0.10

6 <0.10
Methyl

Lindane Malathion parathion

<0.01 0.03 <0.01
<0.01 0.01 <0.01
0.01 0.04 <0.01
0.01 0.04 <0.01
0.01 0.03 <0.01
0.01 0.04 0.01
0.01 0.02 <0.01
0.02 0.07 <0.01
<0.01 0.01 <0.01
<0.01 0.11 <0.01
<0.01 0.02 <0.01
0.01 0.01 <0.01
<0.01 0.03 <0.01
<0.01 0.01 <0.01
0.01 0.01 <0.01
<0.01 0.05 <0.01
0.01 0.03 <0.01
0.01 0.01 <0.01
0.01 0.01 <0.01
0.01 <0.01 <0.01
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DDE Diazinon
<0.01 0.17
<0.01 0.02
<0.01 0.42
<0.01 0.35
<0.01 0.04
<0.01 0.11
<0.01 0.07
<0.01 0.06
<0.01 0.02
<0.01 0.04
<0.01 0.14
<0.01 0.08
<0.01 0.08
0.01 0.06
<0.01 0.12
0.01 0.22
<0.01 0.03
0.01 0.02
<0.01 0.06
<0.01 0.22
Methoxy-
chlor Parathion
<0.01 0.31
<0.01 0.05
<0.01 0.86
<0.01 0.22
<0.01 0.05
0.04 0.82
0.05 0.07
<0.01 0.01
<0.01 <0.01
<0.01 <0.01
<0.01 0.63
<0.01 0.22
<0.01 0.36
<0.01 0.25
<0.01 0.21
<0.01 0.19
<0.01 0.13
<0.01 0.06
<0.01 0.01
0.02 0.20

Dieldrin

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

2,4-D

<0.01
<0.01

0.02

0.03

0.04
<0.01
<0.01
<0.01
<0.01
<0.01

0.04
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.04
<0.01



TABLE 7.--Rainfall data:

Organics=--Continued

Station 364818119464700, Laboratory site

Rainfall
Beginning Ending total
date date (inches) Phenols Chlordane DDE Diazinon Dieldrin
82-10-30 82-10-30 . <0.10 <0.01 0.03 <0.01
82-11-09 82-11-09 . 12 <0.10 <0.01 0.07 <0.01
83-01-18 83-01-19 . . <0.10 <0.01 0.22 <0.01
83-01-21 83-01-22 . 5 <0.10 <0.01 0.11 <0.01
83-01-23 83-01-24 . 2 <0.10 <0.01 0.15 <0.01
83-01-26 83-01-27 . 5 <0.10 0.02 0.10 0.01
83-01-28 83-01-29 . 5 . . 0.11 .
83-02-07 83-02-07 . 5 <0.10 <0,01 0.21 <0.01
83-02-18 83-02-18 . . . . 0.11 .
83-02-25 83-02-26 . 14 . . 0.12 .
83-02-28 83-03-01 . 6 <0.10 <0.01 0.05 <0.01
83-03-16 83-03-16 . 7 <0.10 <0.01 0.12 <0.01
83-03-23 83-03-23 . 6 <0.10 <0.01 0.26 <0.01
Beginning Ending Methyl Methoxy-
date date Endosulfan Lindane Malathion parathion chlor Parathion 2,4-D
82-10-30 82-10-30 <0.01 0.01 0.02 <0.01 <0.01 0.01 <0.01
82-11-09 82-11-09 <0.01 0.01 0.03 <0.01 <0.01 <0.01 <0.01
83-01-18 83-01-19 <0.01 <0.01 0.06 <0.01 <0.01 0.66 <0.04
83-01-21 83-01-22 <0.01 0.01 0.01 <0.01 <0.01 0.12 .
83-01-23 83-01-24 <0.01 <0.01 0.02 <0.01 <0.01 0.22 <0.01
83-01-26 83-01-27 <0.01 0.01 0.03 <0.01 <0.01 0.17 <0.01
83-01-28 83-01-29 . . 0.03 <0.01 . 0.19 .
83-02-07 83-02-07 <0.01 0.01 0.02 <0.01 <0.01 0.20 <0.01
83-02-18 83-02-18 . . 0.10 <0.01 . 0.09 ;
83-02-25 83-02-26 . . 0.08 <0.01 . 0.47 .
83-02-28 83-03-01 <0.01 0.01 0.04 <0.01 <0.01 0.08 <0.01
83-03-16 83-03-16 0.07 0.01 0.01 <0.01 <0.01 0.03 <0.02
83-03-23 83-03-23 0.05 0.01 0.01 <0.01 0.04 0.16 <0.01
Other organics analyzed but not detected
Number of samples Number of samples
per site per site
Organic Detection Organic Detection
(total limit Indus- Labo- (total limit Indus- Labo-
recoverable) (ug/L) trial Single ratory recoverable) (ug/L) trial Single ratory
Aldrin------------- 0.01 20 20 10 Methomyl--------- 2 5 5 .
DDD---=-=---=>-~-==- 0.01 20 20 10 Methyl trithion-- 0.0l 21 20 13
DDT-=-=========em=- 0.01 20 20 10 Mirex--~--------- 0.01 20 20 10
Endrin------------- 0.01 20 20 10 Perthane--------- 0.1 20 20 10
Ethion-----====---- 0.01 21 20 113 Propham---------- 2 5 5 .
Gross polychlori- Sevin=-=-=-===----= 2 5 5 .
nated biphenyls-- 0.1 20 20 10 Silvex----------- 0.01 15 20 9
Gross poly- Toxaphene 1 21 20 10
chlorinated Trithion--------- 0.01 21 20 13
naphthalenes----- 0.1 20 20 10 2,4-DP-~--=~----- 0.01 15 20 9
Heptachlor--------- 0.01 20 20 10 2,4,5-T-----=---- 0.01 15 20 9
Heptachlor
epoxide--=--=------ 0.01 20 20 10

1Ethion had one sample with a concentration equal to the detection 1limit.
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TABLE 8.--Stormwater runoff data:

[Station number is a unique number for each site based on the latitude and longitude of the site; first
six digits are latitude, next seven digits are longitude, and final two digits are a sequence number
to uniquely identify each site. Specific conductance is in microsiemens per centimeter at 25°C. pH
is in units. Turbidity is in Nephelometric turbidity units. All other chemical values are in
milligrams per liter.

Hardness,
Time Discharge Specific total Calcium, Magnesium, Sodium, Potassium,
(hours) (ft3/s) conductance pH (as CaC03) dissolved dissolved dissolved dissolved

Station 364155119445000, Industrial catchment

November 12-13, 1981

*2056 0.6 1,653 5.8 210 48 21 260 34
2112 0.6 439 6.6 . . . . .
2128 0.7 387 6.8 61 16 5.0 44 22
2144 0.7 460 6.7 . . . . .
2200 0.7 494 6.5 73 19 6.2 57 22
2216 0.7 439 6.5 . . . . .
2232 0.8 414 6.4 61 15 5.8 34 32
2248 0.9 388 6.3 . . . . .
2304 0.7 417 6.6 70 15 8.0 30 50
2320 0.5 358 6.7 . . . . .
2336 0.4 358 6.7 68 16 6.7 28 32
2352 0.5 389 6.6 . . . . .
0008 0.4 416 6.6 . . . . .
0328 0.4 484 6.5 . . . . .
0344 0.5 431 6.5 . . . 21 ;
0400 0.5 395 6.5 . . . . .
0416 0.4 393 6.6 . . . . .
0444 0.4 396 6.6 . . . . .
0500 0.4 395 6.6 . . . . .
0516 0.5 375 . . . . . .
0532 0.5 368 . . . . . .
0548 0.5 368 6.6 63 14 6.9 19 45
0604 0.5 350 . . . . . .
0620 0.6 366 6.6 . . . . .
0636 0.4 368 . . . . . .
0704 0.5 320 6.7 . . . . .
0720 1.1 356 6.7 63 14 6.8 20 40
0736 2.2 359 6.7 . . . . .
0748 3.3 348 6.7 57 11 7.2 20 ]
0800 4.3 326 6.7 . . . . .
0812 4.8 322 6.7 53 11 6.1 19 .
0824 4.8 316 6.8 . . . . .
0836 4.4 288 6.7 46 9.9 5.2 18 35
0848 4.0 284 6.7 . . . . . .
0904 3.5 292 6.7 50 11 5.4 17 35

November 17, 1981

*0500 0.4 807 . 110 26 10 110 18
0516 0.6 248 . . . . . .
0532 0.6 311 . . . . . .
0548 0.6 368 . . . . . .
0604 0.4 353 . . . . . .
0620 0.4 304 . 47 11 4.8 23 25
0632 1.2 306 . . . . . .
0644 2.9 361 . . . . . .
0700 3.3 279 . 49 9.9 5.8 14 34
0716 2.7 262 . . . . . .
0732 2.1 255 . . . . . .
0748 1.6 266 . . . . . .
0804 1.1 280 . . . . . .
0820 0.6 442 . 64 13 7.7 20 36
0836 0.3 284 . . . . . .
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Field measurements, major ions, and physical properties

<, actual value is less than value shown. ., no data available, Particle size: P, particle size data
given in table 13 for indicated samples. Asterisk (*) indicates the first sample of a storm. No data
given for time and discharge indicates composite sample for dates shownl]

Solids, Solids,
Alkalinity, residue sum of
total Sulfate, Chloride, Silica, at 180°C, constituents, Sediment, Particle
(as CaCO3) dissolved dissolved dissolved Turbidity dissolved dissolved suspended size

Station 364155119445000, Industrial catchment--Continued

November 12-13, 1981

150 27 430 27 38 1,340 955 1,020 )
) ) ) ) ) ) ) ) P
120 1 62 5.2 64 325 251 248 .
65 38 9% 4.4 88 394 293 217 :
74 2% 57 4.0 80 355 230 244 .
120 16 44 5.2 130 44t 253 292 .
85 41 43 3.8 75 309 231 128 .
140 29 30 8.9 260 385 ) 549 )
120 10 21 6.8 110 227 204 108 )
110 10 22 7.1 100 287 197 203 .
. ) ) ] ) 5 ) . P
110 39 28 7.6 . 388 190 1,050 .
110 9.0 17 8.7 320 254 152 1,130 )
97 9.0 17 6.7 220 232 168 948 .
93 9.0 16 7.4 230 237 165 769 )
November 17, 1981

190 8.0 110 30 20 544 429 270 )
. . . . . . . . p
72 8.0 32 3.7 54 238 154 131 .
) ) ) 5 ) ) ) ) P
100 10 14 4.7 170 24 156 877 .
140 47 27 8.5 . 440 247 887 .
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TABLE 8.--Stormwater runoff data: Field

Hardness,
Time Discharge Specific total Calcium, Magnesium, Sodium, Potassium,
(hours) (ft3/s) conductance pH (as CaCOj3) dissolved dissolved dissolved dissolved

Station 364155119445000, Industrial catchment--Continued

December 29-30, 1981

* o, . . . 45 9.8 4.9 16 32
January 4, 1982
*0932 0.8 276 7.2 48 10 5.6 17 23
0940 1.2 254 7.2 . . . . .
0948 2.1 242 7.0 39 7.7 4.9 13 26
1002 3.0 216 7.0 . . . . .
1030 4.4 230 7.0 . . . . .
1100 6.0 183 7.0 . . . . .
1130 5.5 200 7.1 . . . . .
1200 4.5 204 7.0 . . . . .
1230 3.8 200 7.1 42 8.9 4.9 11 24
1300 4.7 208 7.1 . . . . .
1330 4o4 188 7.1 39 8.4 4.4 9.5 19
1400 4.4 155 6.9 . . . . .
1422 5.9 164 6.9 31 6.3 3.6 8.5 19
1452 6.7 167 6.9 . . . . .
1522 7.3 160 6.9 . . . . .
1552 6.9 167 6.9 . . . . .
1622 7.3 174 6.9 30 6.7 3.1 7.2 20
1652 5.1 173 6.9 . . . . .
1722 4.5 175 6.9 33 7.5 3.5 7.5 19
1752 3.6 140 6.9 . . . . .
1922 1.7 148 6.9 . . . . .
January 4-5, 1982
*2154 0.7 210 7.0 36 8.3 3.7 10 27
2200 1.2 220 7.0 . . . . .
2210 3.2 203 6.9 39 8.4 4.3 8.0 23
2232 4.1 160 6.9 . . . . .
0002 1.7 146 6.9 . . . . .
0024 3.0 171 6.9 28 6.1 3.1 6.8 19
0154 0.9 167 7.0 . . . .
February 13, 1982
*2238 0.4 2,270 6.7 95 26 7.3 310 27
February 14-15, 1982
* . . 323 6.7 48 9.7 5.7 25 38
February 15-16, 1982
* o, . 263 7.0 53 10 6.9 15 30
March 9-10, 1982
*2000 0.3 1,253 7.5 . . . . .
2020 0.7 298 5.9 66 21 3.4 31 6.2
2050 0.6 215 6.8 . . . . .
2106 1.2 231 6.8 49 14 3.3 17 14
2122 1.8 243 6.9 . . . . .
2152 2.4 203 6.8 38 9.1 3.7 10 24
2222 1.8 246 6.6 . . . . .
2252 1.1 251 6.6 42 10 4,1 14 26
2322 0.5 317 6.7 . . . . .
2352 0.3 369 6.7 52 11 5.9 18 36
0022 0.3 413 6.7 . . . . .
0052 0.2 468 . . . . . .
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measurements, major ions, and physical properties--Continued

Solids, Solids,
Alkalinity, residue sum of
total Sulfate, Chloride, Silica, at 180°C, constituents, Sediment, Particle
(as CaCO,) dissolved dissolved dissolved Turbidity dissolved dissolved suspended size

Station 364155119445000, Industrial catchment--Continued

December 29-30, 1981

12 36 30 6.1 320 . 148 . .
January &4, 1982

9 54 30 7.4 250 ) 160 . .

14 9.0 50 5.3 270 252 131 494 .

93 16 13 3.6 240 120 144 484 .

91 10 9.5 ‘3.5 220 101 124 514 .

44 8.0 12 3.9 300 ) 93 723 :

: ) : . : : . : P

42 14 7.9 2.0 340 127 90 806 .

85 14 7.6 1.9 300 152 116 531 .
January 4-5, 1982

80 14 10 2.4 350 147 132 542 .

110 12 7.8 2.3 350 163 136 625 ’

74 12 6.4 1.8 170 102 104 310 .
February 13, 1982

130 2 440 18 52 . 933 84 .

February 14-15, 1982
87 9.0 36 4.8 9 ) 183 231 P
February 15-16, 1982
85 8.0 17 4.5 90 . 145 366 P
March 9-10, 1982

. 22 26 12 110 461 133 183 .

69 12 25 2.7 56 214 136 186 .

61 8.0 11 <1.9 40 187 . 275 :

70 9.0 14 2.4 33 203 124 75 !

110 9.0 23 <1.9 44 251 : 66 .
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TABLE 8.--Stormwater runoff data: Field

Hardness,
Time Discharge Specific total Calcium, Magnesium, Sodium, Potassium,
(hours) (ft3/s) conductance pH (as CaCO,) dissolved dissolved dissolved dissolved

Station 364155119445000, Industrial catchment--Continued

March 9-10, 1982--Continued

0122 0.2 471 6.9 . . . . Ve
0152 0.1 483 6.9 66 12 8.8 22 49
0222 0.1 445 6.9 . . . . .
0252 0.3 199 . . . . . .
0322 0.5 270 7.0 53 13 5.1 12 25
0342 1.1 297 6.9 . . . . .
0358 1.8 319 6.8 52 9.4 6.9 15 37
0428 1.6 306 6.8 . . . . .
0458 1.4 291 7.0 44 7.5 6.2 13 36
0528 1.2 308 . . . . . .
0558 0.7 313 7.0 46 8.3 6.1 13 36
0628 0.4 345 . . . . . .
0658 0.3 385 7.0 . . . . .
0728 0.2 414 . . . ° . . .
0758 0.2 449 7.0 73 11 11 21 62
0828 0.1 476 7.1 . . . . .
0858 0.1 499 7.1 . . . . .
0928 0.1 519 7.0 69 12 9.4 19 53
March 11, 1982
*0004 0.1 140 6.9 . . . . .
0022 0.8 175 6.8 . . . . .
0032 2.4 222 6.5 . . . . .
0038 3.5 187 6.8 . . . . .
0046 4.9 216 6.7 . . . . .
0054 5.8 242 6.7 . . . . .
0124 5.1 242 6.5 . . . . .
0154 3.6 223 6.7 . . . . .
0224 2.4 240 6.7 . . . . .
0254 1.1 332 . . . . . .
0324 1.7 345 6.9 . . . . .
0354 1.9 323 . . . . . .
0424 1.2 300 6.8 . . . . .
0454 0.9 330 . . . . . .
0524 0.7 373 6.8 . . . . .
*0744 0.6 315 . . . . . .
0810 0.8 320 6.9 57 12 6.6 13 30
0836 1.1 346 6.9 64 14 7.1 14 29
March 14, 1982
*0554 0.1 176 6.7 . . . . .
0652 1.1 163 6.6 . . . . .
0726 1.3 338 6.6 . . . . .
0758 2.1 300 . . . . . .
0820 4.5 273 6.5 . . . . .
0836 7.1 255 . . . . . .
0852 4,7 249 6.5 . . . . .
0910 3.9 239 . . . . . .
0930 2.9 259 6.5 . . . . .
0954 2.7 267 . . . . . .
1014 4.3 236 6.5 . . . . .
1030 6.5 215 . . e . . .
1042 9.5 204 6.5 31 5.8 4.1 11 20
1054 10 195 . . . . . .
1104 11 194 6.5 32 6.6 3.7 12 17
1114 11 189 . . . . . .
1124 13 186 6.5 31 6.3 3.8 12 18
1134 14 185 6.5 32 6.9 3.5 11 17
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measurements, major ions, and physical properties--Continued

Solids, Solids,
Alkalinity, residue sum of
total Sulfate, Chloride, Silica, at 180°C, constituents, Sediment, Particle

(as CaCO;) dissolved dissolved dissolved Turbidity dissolved dissolved suspended size

Station 364155119445000, Industrial catchment--Continued

March 9-10, 1982--Continued

160 26 32 6.3 220 432 253 129 )
90 9.0 13 3.3 36 204 135 51 )
120 1 16 2.2 180 261 170 455 )
100 9.0 A 2.2 9% 233 149 155 P
110 18 12 2.1 62 230 163 95 )
150 13 23 4.7 60 495 237 93 )
180 9.0 19 2.5 160 310 233 247 )
March 11, 1982
110 31 1 6.4 120 ) 178 149 )
130 <5.0 13 5.9 140 251 195 197 )
March 14, 1982
. . ) ) . . . : P
51 15 11 <1.9 200 187 . 920 )
51 7.0 11 <1.9 100 146 . 1,080 )
) . ) f ) ) . ) P
49 7.0 11 <1.9 96 146 90 1,350
46 8.0 10 3.7 150 152 X 1,720
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TABLE 8.--Stormwater runoff data: Field

Hardness,
Time Discharge Specific total Calcium, Magnesium, Sodium, Potassium,
(hours) (ft3/s) conductance pH (as CaCO,;) dissolved dissolved dissolved dissolved

Station 364155119445000, Industrial catchment--Continued

March 14, 1982--Continued

1144 15 176 6.5 30 6.5 3.3 1 15
1154 13 137 . . . . . .
1204 13 147 . . . . .
1214 11 161 . . . . .
1224 10 162 . . . . . .
March 25-26, 1982
*2230 0.5 394 7.0 88 25 6.3 33 10
2258 2.4 256 7.3 4y 12 3.5 24 13
2314 2.3 375 6.7 . . . . .
2344 1.8 563 6.7 41 12 2.7 84 10
0014 2.9 334 6.8 . . . . .
0030 4.1 279 6.8 35 7.3 4.0 19 23
0100 3.0 263 6.8 . . . . .
0130 1.8 278 6.9 . . . . .
0200 0.8 271 6.9 36 7.5 4.2 24 21
0230 0.5 284 7.0 . . . . .
0300 0.3 285 7.0 44 8.2 5.8 19 28
0330 0.1 303 7.0 . . . . .
0400 0.1 296 7.0 47 8.8 6.1 14 32
March 28, 1982
*0926 0.1 257 6.6 . . . .
1016 1.0 126 6.5 . . . . .
1104 0.5 304 6.6 . . . . .
*1316 1.1 155 6.6 38 12 2.0 14 7.1
1338 4.1 139 6.6 28 6.0 3.2 9.3 12
1356 2.4 138 . . . . . .
1418 1.8 248 6.5 . . . .
1530 0.2 212 6.8 . . . . .
*1636 12 182 6.7 46 11 4.4 10 17
1644 18 162 6.6 36 7.4 4.3 8.4 18
1652 16 166 7.0 . . . . .
1702 14 138 7.0 39 10 3.5 5.7 16
1712 9.7 141 6.9 . . . . .
1724 6.9 166 6.7 . . . . .
1740 5.0 176 6.6 34 9.0 2.7 13 13
1758 7.3 150 6.6 . . . . .
1810 15 156 6.6 31 6.8 3.5 8.7 17
1820 14 156 6.6 . . . . .
1830 11 144 6.6 33 8.3 3.0 7.0 14
1842 8.8 130 6.6 . . . . .
March 29, 1982
* . . 125 . 27 5.5 3.2 12 14
September 24, 1982
*0432 0.1 785 7.4 160 31 19 97 29
0440 0.2 1,138 6.5 160 34 17 130 31
0448 0.3 1,052 6.5 160 32 19 110 56
0456 0.4 1,072 6.2 150 33 16 140 35
0504 0.5 1,126 6.0 140 33 14 160 27
0512 0.6 1,043 6.5 130 32 13 140 27
0520 0.7 1,014 6.7 120 30 11 140 25
0528 0.7 739 6.8 94 23 8.9 99 22
0536 0.6 709 6.8 . . . . .
0544 0.6 682 6.8 . . . . .
0552 0.6 787 6.7 81 21 7.0 110 16
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measurements, major ions, and physical properties--Continued

Solids, Solids,
Alkalinity, residue sum of
total Sulfate, Chloride, Silica, at 180°C, constituents, Sediment, Particle

(as CaCO,;) dissolved dissolved dissolved Turbidity dissolved dissolved suspended size

Station 364155119445000, Industrial catchment--Continued

March 14, 1982--Continued

43 8.0 10 <1.9 170 139 ; 1,450 )
March 25-26, 1982
100 26 39 13 19 266 219 148 .
79 13 20 9.5 30 193 150 179 .
. X ) X ) ) ) ] P
49 13 120 2.7 56 306 279 161 .
76 7.0 25 2.1 54 169 139 265 .
) ) i ; ) ] ] 5 P
67 6.0 30 2.9 34 193 140 95 .
9 9.0 15 4.1 62 192 151 110 )
86 10 15 5.0 64 223 147 122 .
March 28, 1982
40 10 16 5.0 560 115 91 1,610 .
45 9.0 8.5 3.1 260 1 79 2,230 .
66 8.0 7.9 4.0 480 151 102 2,770 .
66 7.0 6.8 3.8 350 145 96 2,130 )
) ) ) ) X i ) . P
58 9.0 4.8 8.6 800 130 93 2,710 5
31 18 19 3.2 300 131 97 429 )
) ) . ) ) } 5 ] P
18 9.0 9.9 2.7 200 126 69 1,160 )
46 8.0 8.1 4.1 360 120 81 1,490 )
March 29, 1982
46 9.0 13 5.2 300 108 92 848 )
September 24, 1982

164 50 120 ) . 601 ) 626 .
113 51 220 ) 27 834 . 653 )
221 18 160 . ) 764 . 1,520 .
167 36 230 . 160 04 . 1,620 .
92 51 250 . ) 760 ) 1,240 )
190 37 220 ) . 786 . 1,110 .
140 47 220 ) 200 682 . 1,430 )
121 33 140 ) . 547 . 611 .
o1 31 170 ) ) 538 ) 49% )
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TABLE 8.--Stormwater runoff data: Field

Hardness,
Time Discharge Specific total Calcium, Magnesium, Sodium, Potassium,
(hours) (ft3/s) conductance pH (as CaCO0,;) dissolved dissolved dissolved dissolved

Station 364155119445000, Industrial catchment--Continued

September 24, 1982--Continued
0600 0.6 915 6.8 . . . . .
0614 0.5 1,540 6.7 88 25 6.2 250 14
0628 0.4 1,468 6.7 . . . . .
0642 0.3 1,485 6.7 93 27 6.3 250 19
0656 0.2 1,532 6.7 . . . . .
0710 0.2 1,400 6.6 92 25 7.2 230 28
October 25, 1982
*0248 0.1 198 7.5 45 10 4.9 18 5.2
0256 0.1 443 7.5 120 25 15 32 11
0304 0.1 320 7.1 . . . . .
0312 0.1 666 7.2 170 35 21 38 40
0320 0.2 2,960 5.2 410 120 26 1,800 41
0328 0.4 3,360 5.7 160 45 12 630 24
0334 0.5 1,565 6.4 100 25 9.1 240 33
0344 0.3 1,025 6.5 . . : . .
0352 0.3 889 6.5 54 14 4.5 130 22
0400 0.2 1,005 6.6 . . . . .
0408 0.2 1,113 6.6 50 14 3.7 180 17
0416 0.1 1,218 6.6 . . . . .
0424 0.1 1,280 . . . . . .
0432 0.1 1,282 6.5 57 17 3.5 210 13
0446 0.1 1,220 . . . . . .
0500 0.1 1,167 6.6 . . . . .
0514 0.1 1,004 6.7 55 17 3.0 170 9.6
0528 0.1 940 6.8 . . . .
0542 0.1 934 6.7 . . . . .
0556 0.0 986 6.7 . . . . .
October 26, 1982
*0448 2.6 266 6.6 29 7.6 2.3 25 14
0456 3.2 274 6.6 . . . . .
0504 2.8 276 6.6 . . . . .
0512 2.6 303 . . . . . .
0520 1.5 321 6.6 . . . . .
0528 2.3 339 . . . . . .
0536 1.9 343 6.7 . . . . .
0544 2.1 345 6.7 42 11 3.6 36 15
0552 2.2 351 6.7 . . . . .
0600 2.0 356 . . . . . .
0720 3.9 213 6.8 33 7.9 3.3 15 16
0728 3.9 206 6.8 . . . . .
0736 1.9 205 6.8 . . . . .
0744 2.3 215 . . . . ) .
0752 2.2 255 6.7 27 6.4 2.6 25 15
0824 2.0 307 6.7 . . . . .
0832 1.8 345 . . . . . .
0840 0.8 359 . . . . . .
0848 0.9 431 . . . . . .
0856 0.8 486 . . . . . .
0904 0.7 497 6.7 . . . . .
0912 0.7 396 . . . . . .
0920 0.7 449 . . . . . .
0928 0.7 617 6.6 . . . . .
0936 1.0 415 . . . . . .
0944 0.7 528 . . . . . .
0952 0.7 730 6.6 . . . . .
1000 0.2 323 . . . . . .
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measurements, major ions, and physical properties--Continued

Solids, Solids,
Alkalinity, residue sum of
total Sulfate, Chloride, Silica, at 180°C, constituents, Sediment, Particle

(as CaC0j;) dissolved dissolved dissolved Turbidity dissolved dissolved suspended size

Station 364155119445000, Industrial catchment--Continued

September 24, 1982--Continued

31 44 400 . 32 906 . 184 .
17 60 400 . ) 904 ) 93 )
91 62 370 . ) 940 ) 87 .
October 25, 1982
56 5.0 16 ) ] 195 ) 923 )
n 68 40 ) 60 326 . 410 .
156 110 64 . ) 635 . 1,710 )
197 100 3,000 . 500 5,870 . 2,250 .
131 63 990 : ) 1,930 . 1,050 .
113 65 370 . 110 1,080 . 737 .
68 46 200 ) ) 632 ) 456 )
51 42 280 ) ) 653 . 243 .
36 62 320 . : 851 ) 177 )
3% 43 260 . ) 593 . 89 .
October 26, 1982
5 38 37 150 238 ) 679
42 47 5 ) 222 .
49 43 2 78 2 614 .
43 40 3 . 286 .
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TABLE 8.--Stormwater runoff data: Field

Hardness,
Time Discharge Specific total Calcium, Magnesium, Sodium, Potassium,
(hours) (£t3/s) conductance pH (as CaC03;) dissolved dissolved dissolved dissolved

Station 364155119445000, Industrial catchment--Continued

October 26, 1982--Continued

1008 0.1 303 . . . . . .
1016 0.2 652 . . . . . .
1024 0.2 674 . . . . . .
1032 0.3 215 6.8 . . . . .
1040 0.2 216 . . . . . .
1048 0.2 694 6.7 . . . . .
1056 0.2 226 6.7 . . . . .
1108 0.2 1,456 5.6 . . . . .
1116 0.2 562 5.5 . . . . .
1132 0.3 2,510 5.0 . . . . .
1140 0.1 2,940 4.9 . . . . .
November 9, 1982
* ., . 270 6.9 32 7.3 3.3 22 18
December 22, 1982
* . 96 6.7 29 6.5 3.1 6.8 13
January 18-19, 1983
*1916 0.4 1,224 6.8 120 29 11 180 16
1922 2.7 444 6.7 . . . . .
1938 5.5 407 6.5 45 10 4.9 40 25
1956 5.7 437 6.6 . . . . .
2002 7.8 369 6.5 . . . . .
2018 7.3 304 6.4 . . . . .
2026 7.8 283 6.5 29 7.1 2.8 28 18
2040 8.0 248 6.5 . . . . .
2046 8.6 243 . . . . . .
2100 9.5 197 6.5 . . . . .
2112 11 190 6.5 27 6.3 2.8 16 15
2224 14 125 6.3 21 4.9 2.2 9.2 13
2304 25 103 6.6 17 4.0 1.6 7.2 11
2334 18 128 6.6 21 5.3 1.9 8.7 15
0004 12 142 6.7 . . . . .
0026 10 133 . . . . . .
0056 6.0 127 6.7 . . . . .
0126 2.6 135 . . . . . .
0156 1.7 151 6.7 . . . . .
0226 1.3 145 . . . . . .
January 23-24, 1983
* . . 180 7.1 52 16 2.9 9.4 9.3
Station 364746119445400, Single-dwelling residential catchment
November 12, 1981
*2016 0.3 204 7.3 70 18 6.2 18 9.8
2032 0.7 95 7.0 44 11 4.1 9.0 5.9
2048 0.4 116 7.0 . . . . .
2104 0.6 100 6.9 40 10 3.6 8.7 5.3
2120 0.8 91 6.8 . . . . .
2124 0.8 90 6.8 33 7.9 3.2 7.5 5.4
2140 0.9 89 7.0 . . . . .
2156 0.9 86 7.0 . . . . .
2212 0.7 82 6.8 . . . .
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measurements, major ions, and physical properties--Continued

Solids, Solids,
Alkalinity, residue sum of
total Sulfate, Chloride, Silica, at 180°C, constituents, Sediment, Particle
(as CaCO,) dissolved dissolved dissolved Turbidity dissolved dissolved suspended size
Station 364155119445000, Industrial catchment--Continued
October 26, 1982--Continued
November 9, 1982
57 31 33 . 170 179 . 636 .
December 22, 1982
26 14 6.7 . 28 111 . 490 .
January 18-19, 1983
117 42 280 14 1.0 689 648 1,920 .
65 29 60 4.6 35 261 219 1,050 ;
47 34 39 2.3 65 210 164 542
37 25 22 2.6 66 122 116 505 .
43 17 12 1.6 78 . 89 584
34 11 8.1 1.8 75 77 68 1,420 .
3 21 11 2.3 80 98 87 1,170 .
January 23-24, 1983
12 60 12 4.3 82 133 123 409 .
Station 364746119445400, Single-dwelling residential catchment--Continued
November 12, 1981
73 8.0 14 27 300 198 155 196 .
17 11 4.7 5.3 900 104 71 560 .
22 8.0 4.2 4.0 180 110 66 102 .
17 11 3.7 3.5 160 89 61 53 .
. . . . . . . P
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TABLE 8.--Stormwater runoff data: Field

Hardness,
Time Discharge Specific total Calcium, Magnesium, Sodium, Potassium,
(hours) (ft3/s) conductance pH (as CaCO,;) dissolved dissolved dissolved dissolved

Station 364746119445400, Single~dwelling residential catchment--Continued

November 12, 1981--Continued
2228 0.8 82 6.8 36 9.2 3.2 6.2 5.5
2244 0.8 79 7.0 . . . . .
2300 0.6 78 6.9 . . . . .
2316 0.3 79 7.0 24 6.6 1.8 3.9 5.4
2332 0.3 81 7.0 . . . . .
2352 0.3 79 7.0 . . . . .
November 17, 1981
*04Lh 0.4 110 . 31 9.1 1.9 9.2 4.5
0500 0.9 87 . . . . . .
0520 0.9 60 . . . . . .
0532 0.8 54 . . . . . .
0548 0.7 51 . . . . . .
0604 0.6 48 . 25 5.9 2.5 5.7 2.8
0620 1.0 47 . . . . . .
0632 1.4 38 . 13 3.9 0.8 3.1 2.3
0644 1.8 37 . . . . . .
0656 1.7 34 . . . . . .
0700 1.7 34 . . . . . .
0712 1.2 35 . . . . . .
March 9, 1982
*2040 . 82 6.8 22 7.0 1.2 6.7 4.0
2050 . 80 7.0 23 7.2 1.1 6.1 3.9
March 11, 1982
*0716 . 43 7.1 15 4.7 0.7 2.4 1.7
0722 . 44 7.0 16 5.1 0.8 2.4 1.8
March 25-26, 1982
*2320 0.8 87 7.8 25 8.5 1.0 5.3 3.6
2324 0.8 80 7.5 22 7.2 1.0 4.7 3.7
2354 0.7 61 7.5 . . . . .
0014 0.8 53 7.3 13 4.4 0.6 3.2 2.6
0044 0.9 41 7.5 . . . . .
0114 0.7 45 7.3 11 3.4 0.6 2.4 1.8
0144 0.6 40 7.1 10 3.4 0.4 2.1 1.7
0214 0.3 40 7.5 . . . . .
0240 0.1 39 7.4 11 3.7 0.5 2.0 1.8
0244 0.1 39 . . . . . .
March 29, 1982
*1332 0.3 73 7.0 21 7.0 0.8 5.1 2.6
1356 0.7 44 7.1 12 4.0 0.5 3.8 1.9
1408 0.9 36 7.0 8 2.8 0.3 2.5 1.4
1420 1.3 28 7.0 . . . . .
1428 1.5 24 7.1 . . . . .
March 31, 1982
*1652 0.8 49 7.5 15 4.8 0.7 3.9 2.8
1658 1.7 29 7.5 7 2.5 0.3 2.5 1.7
1708 2.3 27 7.7 . . . . .
1718 2.8 23 7.8 7 2.2 0.3 1.8 1.3
1748 2.7 22 7.8 . . . . .
1818 1.2 21 7.9 6 2.1 0.3 1.4 1.3
1848 1.3 20 7.9 . . . . .
1918 1.4 19 7.9 6 2.1 0.3 1.1 1.0
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measurements, major ions, and physical properties--Continued

Solids, Solids,
Alkalinity, residue sum of
total Sulfate, Chloride, Silica, at 180°C, constituents, Sediment, Particle

(as CaC0,) dissolved dissolved dissolved Turbidity dissolved dissolved suspended size

Station 364746119445400, Single-dwelling residential catchment--Continued

November 12, 1981--Continued

15 10 3.8 3.2 150 81 56 45 .
21 8.0 3.3 2.6 110 78 50 32 )
November 17, 1981
7n 7.0 13 7.1 ) . 68 926 )
; ) ) ) . . . ) P
10 6.0 2.5 3.1 3.5 43 37 16 .
8 8.0 1.6 2.5 6.5 32 29 62 .
March 9, 1982
30 7.0 3.2 4.0 17 84 56 112 )
27 7.0 2.8 3.0 A 65 52 63 .
March 11, 1982
21 5.0 0.9 4.6 3.5 42 34 35 )
22 6.0 1.1 5.2 31 36 37 13 .
March 25-26, 1982
30 7.0 4.5 3.8 9.0 79 56 3 )
29 6.0 3.6 3.4 8.5 79 51 36 )
16 6.0 2.2 2.3 7.4 46 33 16 .
) . ) ) ) ) . ) P
11 5.0 1.7 1.9 6.4 39 25 18 )
10 6.0 1.5 1.8 3.5 36 25 13 )
12 6.0 1.4 1.8 4.3 3% 27 9 .
March 29, 1982
28 6.0 4.1 4.8 1 71 50 47 )
22 <5.0 2.7 3.0 10 42 31 43 .
17 <5.0 1.8 2.0 15 32 22 61 )
March 31, 1982
21 6.0 3.1 2.5 A 45 38 120 .
15 ) ) 1.4 14 30 19 118 .
9 7.0 1.5 1.0 11 25 22 70 .
13 . 1.1 1.0 6.8 23 16 21 :
10 5.0 0.7 1.1 6.0 20 18 19 .
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TABLE 8.--Stormwater runoff data: Field

Hardness,
Time Discharge Specific total Calcium, Magnesium, Sodium, Potassium,
(hours) (ft3/s) conductance pH (as CaCO3) dissolved dissolved dissolved dissolved

Station 364746119445400, Single-dwelling residential catchment--Continued

March 31, 1982--Continued

1948 1.1 18 7.9 . . . . .
2006 1.6 16 7.8 8 2.9 0.3 0.9 0.9
2036 1.6 15 7.8 . . . .
2046 2.0 15 7.6 6 1.8 0.3 0.8 0.9
2116 1.7 15 8.0 . . .
2136 1.6 15 7.9 5 1.7 0.3 0.7 0.8
2206 1.1 16 8.0 . . . .
2236 0.5 16 8.0 6 1.8 0.3 0.7 0.9
2306 0.3 18 8.0 . . .
September 3, 1982
0715 0.1 286 7.7 85 21 8.0 16 6.8
September 24, 1982
*0404 0.5 222 7.0 68 18 5.6 10 9.8
0412 0.8 180 6.5 56 16 3.9 7.8 9.3
0420 1.0 178 6.5 45 13 3.1 5.6 7.1
0428 1.1 140 6.5 37 11 2.2 4.4 6.5
0436 0.9 130 6.6 31 8.7 2.3 4.4 6.3
0444 1.0 136 6.7 . . . . .
0452 0.9 133 6.7 36 10 2.6 4.4 6.5
0500 0.5 129 6.7 . . . . .
0508 0.5 115 6.7 34 9.0 2.7 4.0 6.6
0516 0.4 106 6.7 . . . . .
October 25, 1982
*0300 0.2 111 7.1 34 9.1 2.8 5.8 6.4
0308 0.1 83 7.1 26 7.4 1.7 4.0 4.3
0324 0.2 92 7.1 28 8.1 1.8 4.9 4.7
0332 0.4 113 7.2 35 10 2.4 6.8 5.1
0340 0.4 79 7.0 23 6.4 1.7 4.7 3.8
0348 0.4 70 7.0 . . . . .
0356 0.3 73 7.0 19 5.7 1.1 3.8 4.4
October 26, 1982
*0220 0.2 161 7.2 52 14 4.2 8.2 7.5
0246 0.4 65 7.1 21 6.3 1.2 3.6 3.8
0256 1.1 44 7.0 14 4.6 0.7 2.4 2.6
0304 1.1 49 . . . . . .
0308 2.0 42 7.0 10 3.0 0.7 2.0 2.3
0316 4.8 32 . . . . . .
0326 5.8 28 7.1 9 2.8 0.6 1.4 1.9
0330 6.4 26 7.1 . . . . .
0344 6.8 24 7.1 5 1.8 0.1 1.0 1.7
0350 6.3 25 7.1 . . . . .
0404 5.8 22 7.1 . 1.6 0.0 0.8 1.6
0418 2.5 22 7.1 . . . . .
0432 0.7 24 . . . . . .
0440 0.3 25 . . . . . .
December 22, 1982
* . 15 6.9 7 2.2 0.5 1.0 1.6
January 18, 1983
*1934 2.6 41 6.9 8 2.3 0.5 3.2 2.0
1944 3.2 31 6.9 7 2.3 0.4 2.4 1.8
1956 2.7 31 6.9 10 3.6 0.3 2.1 1.8
2032 2.4 25 7.0 . . . . .
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measurements, major ions, and physical properties--Continued

Solids, Solids,
Alkalinity, residue sum of
total Sulfate, Chloride, Silica, at 180°C, constituents, Sediment, Particle
(as CaC03) dissolved dissolved dissolved Turbidity dissolved dissolved suspended size

Station 364746119445400, Single-dwelling residential catchment--Continued

March 31, 1982--Continued

13 ) 0.8 1.2 5.8 22 16 15 )
9 6.0 0.6 1.1 6.4 17 18 17 .
8 8.0 0.9 1.1 9.5 17 19 33 )

12 ) 0.6 1.2 5.4 20 13 18 )

September 3, 1982
97 13 18 66 10 243 212 78 .
September 24, 1982

57 27 10 i 110 224 . 515 3

40 23 9.1 . . 214 ) 743 )

30 17 6.0 ) 7.0 171 ) 938 )

30 7.0 5.1 ) 130 116 ) 1,540 .

40 6.0 5.2 ) ) 122 ) 425 )

30 8.0 5.6 ) : 108 ) 132 )

19 2% 4.7 . ) 109 ) ) 72 )

October 25, 1982

37 10 5.3 ) 190 90 ) 1,480 3

20 10 2.9 . ) 63 ) 1,030 )

2% 10 5.4 . ) 76 ) 472 )

38 10 6.1 . 55 98 ) 226 )

23 10 5.0 ) ; 71 ) 169 )

15 16 4.8 . ) 91 . 137 )

October 26, 1982

69 10 4.9 ) 65 145 . 385 )

16 13 2.5 ) 75 57 ) 571 )

13 <5.0 1.7 ) j 37 ) 1,070 )

12 9.0 1.5 . ) 31 . 1,340 )

10 7.0 1.1 ) 60 23 . 563 :
9 <5.0 1.3 ) ) 18 ) 236 :
9 <5.0 1.0 ) ) 25 ) 83 .

December 22, 1982
7 <5.0 0.8 ) ) 38 ; 136 .
January 18, 1983

10 7.0 1.7 2.4 13 47 28 79 )
9 9.0 1.4 1.6 15 26 26 49 .

10 8.0 1.2 1.4 14 36 26 44 )
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TABLE 8.-~-Stormwater runoff data: Field

Hardness,
Time Discharge Specific total Calcium, Magnesium, Sodium, Potassium,
(hours) (£ft3/s) conductance pH (as CaCO;) dissolved dissolved dissolved dissolved

Station 364746119445400, Single-dwelling residential catchment--Continued

January 18, 1983--Continued

2046 2.4 23 7.0 10 3.6 0.3 1.4 1.3
2118 2.3 22 7.0 . . . . .
2130 2.5 21 7.0 5 1.5 0.3 1.1 1.2
2142 2.7 19 6.9 . . . . .
2156 3.5 18 . . . . . .
2202 5.2 17 7.0 4 1.3 0.2 0.9 1.2
2210 4.9 17 . . . . . .
2218 4.6 17 7.0 . . . . .
2226 4.1 17 7.0 5 1.4 0.3 0.8 1.1
2232 4.5 19 7.0 . . . . .
2238 4.9 17 . . . . . .
2246 5.4 18 7.0 7 2.1 0.4 1.0 1.3
2252 5.5 18 7.0 . . . . .
2258 5.1 17 7.0 . . . . .
2304 4.7 17 . . . . . .
2312 3.9 18 7.0 . . . . .
2320 3.4 19 . B . . . .
2330 3.0 19 7.0 5 1.6 0.2 0.8 1.1
January 23-24, 1983
* . . 60 7.0 17 5.3 0.8 5.8 1.5
February 28-March 1, 1983
* ., . 40 . 6 1.8 0.3 1.1 0.9
March 16, 1983
* . . . . . 4.7 0.6 5.1 1.5
March 23, 1983
* . . 25 8.3 . 2.7 0.3 1.6 1.1
Station 364818119443800, Multiple-dwelling residential catchment
October 28, 1981
*0720 0.5 606 6.6 230 65 16 49 19
0740 0.4 409 6.4 180 53 1n 31 15
0810 0.6 312 6.6 . . . . .
0820 1.8 216 6.5 . . . . .
0825 4.5 143 6.8 45 13 3.0 8.9 6.7
0845 7.9 99 6.9 . . . . .
0855 5.3 83 . . . . . .
0900 4.1 80 6.7 25 7.2 1.7 4.1 3.8
0905 3.3 94 6.8 . . . . .
0910 2,7 82 . . . . . .
0920 1.7 80 . . . . . .
0925 1.3 75 6.8 30 8.3 2.3 5.1 4.3
0930 1.0 75 . . . . . .
0935 0.8 75 7.0 . . . . .
0945 0.5 75 7.2 29 8.1 2.1 4.9 4.4
November 12, 1981
*2016 0.6 330 7.2 55 15 4.2 45 7.4
2020 0.8 149 7.0 . . . . .
2036 1.0 100 7.1 . . . . .
2052 0.8 96 7.1 37 9.4 3.3 9.0 4.2
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measurements, major ions, and physical properties--Continued

Solids, Solids,
Alkalinity, residue sum of
total Sulfate, Chloride, Silica, at 180°C, constituents, Sediment, Particle

(as CaCO3) dissolved dissolved dissolved Turbidity dissolved dissolved suspended size

Station 364746119445400, Single-dwelling residential catchment--Continued

January 18, 1983--Continued

10 6.0 0.8 1.0 1.7 10 21 23 .
11 6.0 0.7 0.91 ) 65 19 20 )
8 <5.0 0.7 0.89 10 22 18 37 .
9 7.0 0.7 0.84 8.0 65 18 18 .
8 7.0 0.7 1.3 12 9 20 87 )
1 7.0 0.7 1.0 . 43 20 28 )
January 23-24, 1983
1 6.0 12 4.4 13 48 44 vl }
February 28-March 1, 1983
10 4.2 0.7 1.40 17.0 15 17 70 .
March 16, 1983
9 5.9 9.4 2.5 2.9 48 ) ) .
March 23, 1983
10 5.3 2.7 1.6 2.7 20 ) 30 )
Station 364818119443800, Multiple-dwelling residential catchment--Continued
October 28, 1981
150 76 36 22 320 775 407 2,420 )
75 38 32 13 200 566 266 517 .
54 2% 12 9.3 250 469 : 1,980 )
35 14 5.7 8.2 ) . 91 ) .
13 8.0 3.2 1.5 ) ) 46 ) .
8 .. 16 6.0 3. 33 73 58 465 .
13 8.0 3.5 . 69 ) ) 210 .
11 11 3.5 3.7 15 84 52 130 )
November 12, 1981
50 9.0 65 25 200 274 210 1,350 .
) ) ) . ) ) . . P
18 10 5.9 3.6 39 9% 63 242 )
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TABLE 8.--Stormw<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>