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ABSTRACT 

In order to help justifY the costs involved in installing and maintaining storm water 
pollution prevention plans in road construction activities, three field investigations were 
conducted along with a laboratory study of erosion. 

Two different construction sites were monitored along with one receiving stream. The 
sites were monitored to determine the effectiveness of selected solids controls devices 
within the site and leaving the site. Selected water quality parameters were monitored 
along with solids specific parameters. The receiving stream was monitored to determine 
if impact could be detected using bioassessment techniques, and if the impact could be 
attributed to the storm water from the construction site. 

Based on these studies there was no detectable effect of the use of the temporary 
sediment controls for reduction of nutrients, and metals using the methods employed. 
There was no detectable effect of construction runoff on in-stream biological health and 
water quality. In one of the field studies, there was a tenfold increase in total solids 
leaving the construction site during construction, as compared to preconstruction values. 

Construction activity had a detectable effect on the distribution of particles in suspension 
leaving the construction site, in this study the fraction of smaller particles in the storm 
water is increased. The principal solids control devi~e, a rock-filter dam, had a detectable 
effect on the particle size distribution of suspended particles. This effect is similar to 
distribution shifts that have been observed in engineered storm water treatment systems. 
The rock-filter dam did not have a statistically significant effect on measured total solids 
leaving the site, although the solids parameters were smaller downstream of the dam. 

A bare-soil erosion study indicated that for a given soil and a given rainfall intensity if 
the rainfall intensity is doubled, the erosion volume increases by 50%. In contrast, if the 
shear strength is doubled, the erosion volume is reduced by 3 7%, while if the 
compressive strength is doubled, the erosion volume is reduced by 16%. For the soils 
used in this study roller compaction and similar treatments are expected to reduce erosion 
volume by 15-30%. The RUSLE methods currently employed will tend to underpredict 
erosion and lead to undersized temporary sediment controls. 

Future efforts should focus on better methods to quantifY solids loss from a construction 
site and to quantifY the performance in-situ of temporary sediment controls. For rock­
filter dams and similar controls, future research should measure the volume of soil 
captured upstream of the dam after a storm event and compare this volume to an estimate 
of the solids volume passed through the TSC based on the measured suspended solids and 
estimates of the flow rate. 
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INTRODUCTION 

The Clean Water Act (CW A) prohibits storm water discharge from construction sites that 
disturb 1 or more acres, unless authorized by a National Pollutant Discharge Elimination 
System (NPDES) permit. Permittees must provide a site description, identify sources of 
contaminants that will affect storm water, identify appropriate measures to reduce 
pollutants in stormwater discharges, and implement these measures. The appropriate 
measures are further divided into four classes: erosion and sediment control, stabilization 
practices, structural practices, and storm water management. Collectively the site 
description and accompanying measures are known as the facility's Storm Water 
Pollution Prevention Plan (SW3P). 

The permit contains no specific performance measures for construction activities, but 
states that "EPA anticipates that storm water management will be able to provide for the 
removal of at least 80% of the total suspended solids (TSS)." The rules also note "TSS 
can be used as an indicator parameter to characterize the control of other pollutants, 
including heavy metals, oxygen demanding pollutants, and nutrients commonly found in 
stormwater discharges"; therefore, solids control is critical to the success of any SW3P. 

There is evidence that storm-water-suspended solids do serve as a transport mechanism 
for pollutants that pose a real or suspected threat to health or the environment. High lead 
and cadmium concentrations are associated with fine-grained soils of 20 to 50 microns, 
and polycyclic aromatic hydrocarbons (PARs) are. associated with particulates in the 6 to 
60 micron range (Xanthopoulous et. al., 1992). Many studies have reported that P AHs, 
heavy metals, and pesticides are common constituents of storm water runoff and are 
associated with the particulate portion of the runoff. In these studies, most of the 
pollutants are associated with particle sizes in the range of 6-60 microns. 

Typically more than half of the TSS in storm water falls in this size range. A 
sedimentation study of Barker Reservoir (Winslow Associates, et. al., 1985) in Houston 
reported that more than 60% of the particles in sediment was smaller than 60 microns in 
size. A storm water study using 89 samples from the Dallas-Fort Worth Metroplex 
reported that more than 85% of the particulates were smaller that 30 microns (Pechacek, 
1993). These two studies in different geological provinces of Texas indicate that the 
potential for pollutant transport by storm water solids is significant. An important finding 
of the later study was that the physical characteristics (particle size distribution) were 
identical regardless of the contributing land use, thus one cannot infer the contributing 
land use from the particle size distribution (the mass loadings were different, however). 

The EPA's Sediment Management Strategy (USEPA, 1994) defines contaminated 
sediments as " ... contaminated sediments are those which contain chemical substances at 
concentrations that pose a known of suspected threat to aquatic life, wildlife, or human 
health (emphasis added)." The document also states that ecological impacts including 
the impairment of reproductive capacity and change in structure and health of benthic and 
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other aquatic communities were often observed at contaminated sites. The EPA's 
approach with contaminated sediments is to control sources of sediment contamination 
and not necessarily the sources of sediment! In fact, the Sediment Management Strategy 
in the remediation section states " ... limited capping of contaminated sediment with clean 
material may be done in anticipation of further natural deposition of clean sediment." 
This statement is significant in that it accepts that sediments themselves are not 
necessarily undesirable, just the contaminants associated with them. 

Work on measuring performance of structural controls was conducted by the city of 
Austin (1990). They concluded that sand filtration, and wet pond detention were 
effective controls for their regional conditions. These results are consistent with findings 
of other researchers (Urbonas and Stahre, 1993; Shaver, 1993). Recently Urbonas 
published a set of recommended parameters to report with Best Management Practices 
(BMP) for relating the performance of different structural approaches (Urbonas, 1995). 
However these BMPs are primarily intended for permanent facilities (an operating 
highway) and not for the short-term disturbances caused by construction. 

Although the NPDES permit requires SW3Ps to be in-place, it specifically excludes any 
performance measures as to the effectiveness of the controls with respect to construction 
activities. The reason for the exclusion was to reduce costs associated with monitoring 
storm water discharges, but unfortunately the exclusion also makes it difficult for a 
permittee to assess the effectiveness of the controls implemented at their site. 

While many agencies are working on various aspects of sediment management as related 
to storm water runoff, there appears to little data regarding sediment transfer rates, 
associated pollutants, and effects of sedimentation as related to highway (or any other) 
construction activity. 

PURPOSE AND SCOPE 

The purpose of this research was to monitor actual construction sites to determine how 
highway construction activities affect overall rate of solids transport to receiving waters, 
and evaluate the performance of storm water pollution prevention devices associated with 
the monitored construction site. Specifically the sites were monitored to determine the 
construction site's effect on the levels of selected water quality measures in water within 
and leaving the site to determine the impact in the receiving stream, and to determine the 
overall effectiveness of currently used solids controls. 

DESIGN OF THE FIELD AND LABORATORY EXPERIMENTS 

This research consisted of a field monitoring program, a laboratory experiment, and 
supporting data analysis. Two different construction sites were monitored that were 
geographically close but had different drainage patterns. The laboratory experiment 
focused on erosion characteristics of bare soil. . Figure 1 is a schematic of the field 
studies various sampling locations and their geometric relationship to a construction site. 
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Two field studies focused upstream of a receiving water while one field study focused on 
the receiving water. 

Drainage Ditch 

Water Quality 
Bioassessment 

(Cow Bayou Study) 

Water Quality 
(NASA Rd. l Study) 

CoDStruction Site 

Ill Temporary Sediment Control 

IIIII Surface WaterFlow Path 

Figure 1: Schematic of Field Study Sampling Design 

The schematic shows the receiving stream to the left of the figure. One study monitored 
upstream and downstream of an outfall that collected storm water from a construction 
site. The receiving stream was monitored using biological assessment tools to determine 
if storm water impacts could be detected and quantified. 

The boxes represent various temporary sediment controls located on the construction site. 
One study monitored upstream and downstream of these devices within a construction 
site. The water quality leaving this site was also monitored. A second study monitored a 
temporary sediment control protecting a drainage ditch that drained to a receiving water 
body. Collectively these studies comprise the field program conducted during this 
project. 

To supplement the field results a laboratory experiment to study bare soil erosion was 
conducted. This study was to evaluate compaction effects on soil and to determine the 
feasibility of using volume measurements instead of mass measurements for quantifying 
soil loss. 

3 



The three separate field studies are the NASA Rd. 1 Study, the Cow Bayou Study, and 
the NASA Rd. 1 @ Repsdorph Dr. Study. 

NASA Rd 1 Study 

The NASA Rd. 1 study monitored a highway construction site to determine its effect on 
the levels of selected water quality measures in water leaving the site. The performance 
of two types of temporary sediment controls (TSCs) used within the site was also 
monitored to determine the effectiveness, in practice, of the TSCs. The two types of 
TSCs examined are in common use at highway construction sites. 

Figure 2 is a photograph of a rock-filter dam and Figure 3 is a photograph of a sediment­
control fence. Both types of TSCs are based on the same principles: interception of 
solids laden stormwater from disturbed areas, coincident reduction of flow speed, 
sedimentation and capture of the solids, and release of the water in a sheet flow. 

Figure 2: Rock-filter Dam Figure 3: Sediment-control fence 

The field-monitoring program monitored the water quality measures listed in Table 1 at 
selected discharge locations leaving the site and at a selected un-impacted location 
nearby. These measures were analyzed to determine if ambient and storm-influenced 
values were different and if just downstream of the discharge any changes in water 
quality could be detected during storm-influenced flow. 

This monitoring program also monitored these same water quality measures listed in both 
upstream and downstream of these devices. These measures were analyzed to test if the 
devices produced meaningful changes in the water quality measures during storm­
influenced flow. 
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Table 1: Water-quality constituents analyzed for NASA Rd. 1 Study 

Parameter Symbol Range (mg/L) Method1 

Chloride cr 0-20 8113 

Conductivity cond 0-20mS/cm 8160 

Iron, Total Fe 0-3.00 8008 

Nickel Ni 0- 1.8 8037 

Nitrate, MR N03--N 0-4.5 8171 

Nitrite, LR NO£-N 0-0.300 8507 

Nitrogen, Ammonia NH3-N 0-2.50 8038 

pH pH 0- 14 8156 

Phosphorus, Reactive p 0-2.50 8048 

Suspended Solids2 0-750 8006 

Sulfate sol- 9-70 8051 

Turbidiif FTU 0-450 FTU 8237 

Zinc Zn 0-2.00 8009 

1 Hach Company (1992). "Water Analysis Handbook." Hach Company, Loveland, CO. 
2Compared to Total Solids, Gravimetric, EPA Approved 

3FTU equal to NTU using the Formazin turbidity standard . 

Cow Bayou Study 

1bis field experiment monitored Cow Bayou, a stream that received storm water from the 
highway construction site, to identify whether any impact from storm water runoff can be 
detected in receiving aquatic ecosystems, and to examine the utility of two different 
approaches to quantify this impact. 1bis experiment was fundamentally different from 
the previous effort in that biological assessment tools were used in addition to selected 
water quality measures. 

The biological assessment effort monitored the bayou upstream, downstream, and at the 
discharge point from the construction site. Table 2 is a list of the water quality and 
biological assessment measures collected during this experiment. 
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Table 2: Water-quality and biological assay constituents analyzed for Cow Bayou 
study. 

Parameter 

Bethic macroinvertbrate number 

Conductivity 

Dissolved Oxygen 

Light penetration depth 

pH 

Suspended Solids2 

Temperature 

Turbiditt 

Symbol Range (mg!L) Method 

DO 

ft 

pH 

FTU 

0-20 mS/cm 81601 

0-10 

0-14 

0-750 

0-40 °c 
0-450FTU 

Secci disk 

81561 

80061 

Toxicity EC-50 Microtox™ 
Solid Phase 

1 Hach Company (1992). "Water Analysis Handbook." Hach Company, Loveland, CO. 
Zcompared to Total Solids, Gravimetric, EPA Approved 

3FTU equal to NTU using the Formazin turbidity standard. 

NASA Rd 1 @ Repsdorph Dr. Study 

This experiment monitored a second field site before, during, and after nearby highway 
construction. Two locations on the site were monitored, a downstream location (the 
outfall) and a location that was upstream of a temporary sediment control that was placed 
to protect the outfall. 

This particular monitoring focused on solids behavior and Table 3 is a list of the solids 
and water quality measures collected during this experiment. The data were analyzed to 
determine if there were statistically significant changes in ambient conditions at the 
outfall during and after construction and if there were statistically significant changes in 
storm flow conditions during and after construction. 

Bare-Soil Erosion Resistance Study 

This experiment studied the relationship between the soil erosion volume and field 
measurable data including rainfall intensity, slope, antecedent soil shear strength, and soil 
compressive strength. The relationship was studied to infer the effectiveness of 
compaction as a pollution prevention technique and to develop volumetric based 
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measurement concepts for potential field application. The utility of the Universal Soil 
Loss Equation for nearly flat terrain was also evaluated. 

Table 3: Constituents analyzed for NASA Rd. 1 @ Repsdorph Dr. Study 

Parameter Symbol Range (mg/L) Method 

1Oth percentile particle D10 

stze 
50th percentile particle Dso 
size 
90th percentile particle D9o 
size 

0-900!J.m 

0-900J.llll 

0-900J.llll 

Clay fraction (75 J.llll) %<75!J. 0-100% 

Nitrate, lvffi. 

Nitrite, LR 

Nitrogen, Ammonia 

Phosphorus, Reactive 

Suspended Solids2 

Total Solids 

Total Suspended 
Solids 

N03"-N 

N02·-N 

NH3-N 

p 

ss 
TS 

TSS 

0-4.5 

0-0.300 

0-2.50 

0-2.50 

0-750 

Mastersizer1 
M 

Mastersizer™ 

Mastersizer™ 

Mastersizer™ 

8171 1 

85071 

80381 

80481 

80061 

Standard Methods 

Standard Methods 

Cumulative rainfall inches 0-9.99 inches Tipping bucket raingage with 
(before reset) cumulative datalogger 

1 Hach Company (1992}. "Water Analysis Handbook." Hach Company, Loveland, CO. 
2Compared to Total Solids, Gravimetric, EPA Approved 

FIELD SITE DESCRIPTION(S) 

The test site for the first two field experiments was a 2.368 mile construction site along 
NASA Rd. I in southern Harris County, Texas. The western end of the project was 0.36 
mile east of FM 270, its eastern end was 0.63 mile east of Space Center Blvd., and the 
total project area was 52 acres, with 35 acres disturbed . 

The construction activities planned centered on widening the road and thus the work at 
the site consisted of grading, structures, utility relocation, storm sewers, base, concrete 
pavement, traffic signals, signing and pavement markings. The soil-disturbing activities 
included preparing the "right-of-way," grading, excavation and embankment for roadway 
erosion control, storm sewers, utility adjustments, and topsoil work for sodding . 
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The western end of the project drains into Cow Bayou, while the section of the project 
between 3rd Street and the HL&P Co. cooling canal drains into Clear Lake via a TxDOT 
drainage outfall. The area of the project between the cooling canal and the Clear Lake 
bridge west of Clear Lake Park drains into Clear Lake via another TxDOT outfall 
adjacent to Space Center Blvd. 

The eastern end of the project drains into Clear Lake by a TxDOT drainage ditch. Figure 
4 shows the locations of NASA Rd. 1, the receiving-water bodies, and the sampling 
locations used in the first field experiment. 

Figure 4: NASA Rd. 1 Test Site with Sampling Points for TSC Field Experiment 

The final receptors of the drainage from this project were two water bodies; Clear Lake 
and Cow Bayou. The second experiment monitored Cow Bayou because it had a single 
drainage input from the entire western end of the construction project and because there 
were no other localized construction alterations present. Figure 5 shows the locations 
monitored on Cow Bayou. 

The test site for the third field experiment was located 1.5 miles east of the fust site. The 
construction activities were similar in scope to the first project. This experiment 
monitored a drainage ditch that discharged into Clear Lake from preconstruction to post­
construction. Figures 6 and 7 show the location of the field site and the drainage areas 
involved, respectively 
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Figure 5: NASA Rd. 1 Test Site Cow Bayou Portion 

Figure 6: NASA Rd.l @ Repsdorpb 

(Ref: Project NH97(81 ); Control No. 0918,Section No. 
01, Job No. 082,Sheet No.229) 

9 

Figure 7: NASA Rd. 1@ Repsdorpb Drainage 
area 

(Ref: Project NH97(81); Control No. 0918,Section No. 
Ol,Job No. 082,Sheet No. 252) 



SAMPLING DESIGN 

NASA Rd 1 Study 

The evaluation of selected TSCs in the NASA Rd. 1 Study was based on the results of 
chemical analyses of 22 sample sets collected from the period of April 10, 1996, to 
October 2, 1996. Of these, 13 were ambient, three were post-storm-influenced, and six 
were time-based storm samples. Because there was only one set of time-based storm 
event samples, each of these individual samples was treated as a separate storm­
influenced sample. 

The ambient samples were compared with storm-influenced samples for all four 
permanent monitoring sites, and, for PM-1, PM-3, and PM-4, storm-influenced upstream 
versus downstream samples are compared to study dilution effects. Samples taken 
upstream of temporary sediment controls are compared with samples taken downstream 
to evaluate the effectiveness of the TSCs. The samples were collected by grab sampling 
at each location. All computations and statistical analyses for this field experiment was 
done with the statistical functions supplied in Microsoft ExcelTM. The details of the 
methods in this study are reported in the work ofMuscara (1997). 

Cow Bayou Study 

The evaluation of stormwater impact on the receiving stream in the Cow Bayou Study 
was based on results of chemical and biological analyses of samples collected from 16 
sampling visits during the period August 30, 1996, through December 5, 1997. Each 
visit, researchers collected samples from upstream, downstream, and at a stormwater 
outfall. The upstream location was defined as un-impacted so that any incremental 
changes in measured values moving downstream could be attributed to runoff from the 
construction site. The samples were collected by grab sampling at each location. 

Microtox toxicity solid phase screening was performed on all the Cow Bayou study 
samples. This procedure uses a marine bioluminescence bacteria (Vibrio fished); 
samples having greater toxicity are indicated by less light output. All computations and 
statistical analyses for this field experiment was done with the statistical functions 
supplied in Microsoft Excel™. Further details of this study are reported in the work of 
Theodoridis (1998). 

NASA Rd 1 @ Repsdorph Dr. Study 

The evaluation of solids transport in the NASA Rd. 1. @ Repsdorph Dr. Study was based 
on results of chemical and physical analyses from 142 sampling visits, from March 25, 
1997, through July 9, 1998. Of these visits, 33 were during the preconstruction period, 
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10 were post-construction, and the remainder were during construction. The samples 
were collected by a mechanical sampling box that could collect water during inundation 
(storm) then shut itself using a float valve. Ambient samples were collected by grab 
sampling adjacent to the mechanical sampling box. 

Particle-size analyses were performed on samples collected during the NASA Rd. 1. @ 
Repsdorph study using a Malvern MastersizerTM laser-diffraction analyzer. All 
computations and statistical analyses for this field experiment were done with the 
statistical functions supplied in Microsoft ExcelTM. 

Bare-Soil Erosion Resistance Study 

Rainfall intensity, soil bed slope, antecedent soil shear strength, and compressive strength 
were selected as the physical variables for the experimental study of the soil erosion. 
These variables can be measured easily and quickly on a highway construction site. 

A nozzle-type rainfall simulator generated rainfall. The rainfall simulator was suspended 
from the ceiling of the laboratory, covered an area of 0.81 square meters, and could 
produce rainfall with intensities as high as 250 mmlh. Rainfall intensities between 12 and 
120 mmlh are usually of the greatest importance in natural rainfalls (Meyer, 1988). 
Therefore, five different rainfall intensities, 13, 25, 51, 76, and 102 mmlh, were selected 
to represent the ranges of rainfall for the current study. 

A flume was used to hold the soil and direct the runoff. The flume is 4.8 m long and 1.2 
m wide. Soils were placed into a smaller square box in the top end of flume, which is 
0.66 m2 in area. The soil bed was fully covered by the rainfall from the simulator. The 
flume was mounted on three adjustable supports, allowing the slope to be adjusted within 
the range of0-1.3%. Typically highway slope grades range from 0.2 to 2%. These values 
are based on a highway grade survey conducted by the author for the southern US. 
Steeper grades exist, but represent less than 1% of highway miles. Therefore, the flume 
was operated at three slopes: 0.1 %, 0.5% and 1.0%, which are typical slopes found at 
highway construction sites. The surface of the soil was kept parallel to the bottom of the 
flume for each test. 

Table 4lists the texture and the classifications of six different soils used in the laboratory 
experiments. Soill is a 20-40 sieve washed pure sand, Soil 2 is a bentonite clay, Soi13 
is a 30% bentonite and 70% sand mixture (dry volume ratio), Soil 4 is a soil collected 
from a highway construction site at NASA Road 1 in Houston, Texas, SoilS is from the 
National Geotechnical Test Site at the University of Houston, Houston, Texas, and Soi16 
is from a highway construction site at the intersection of Highway 59 South and Beltway 
8, Houston, Texas . 

Soil erosion simulations were conducted in two different phases. Loosely packed soil 
was used in the first phase. In the second phase, soils were compacted while other 
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conditions were intentionally kept the same to study the impact of increased shear 
strength and compressive strength. 

Table 4: Textural Properties of Soils Used for Bare-Soil Erosion Study 

Soil Gravel Sand Silt Clay Classification 

>2mm 2mm<s<50um 50 um<s<2 urn <2um USDA1 

Soill 0.00% 100.00% 0.00% 0.00% Sand 

Soil2 0.00% 22.22% 73.37% 4.40% Silty loam 

Soil3 0.00% 83.21% 15.84% 0.95% Loamy sand 

Soil4 7.44% 19.43% 53.70% 19.43% Silty Loam with gravel 

SoilS 1.16% 57.64% 28.38% 12.82% Sandy loam 

Soil6 17.63% 48.41% 26.47% 7.49% Gravelly sandy loam 
I USDA, 1951. Sml Survey Manual, U.S. Dept. Agnculture Handbook. No. 18, 503p. 
2 USGS, 1967. U.S. Geological Survey, Water-Supply Paper 1662-D. 

USGS:t 

Sand 

Sandy-Silt 

Sand 

Sandy-Silt 

Silty-Sand 

Silty-Sand 

Before each rainfall simulation, the antecedent shear strength was measured at several 
locations on the soil surface using a vane type shear stress meter. The arithmetic mean of 
these measurements was recorded as the shear strength of the soil sample. Following a 
similar procedure, the antecedent compressive strength was measured by a pocket 
penetrometer on the soil surface. 

The initial soil level relative to a datum was measured at sixty-four points covering the 
soil surface. A selected intensity of rainfall was applied for thirty minutes. After the 
applied rainfall event, the soil level at each reference point was remeasured. Erosion 
volume was then determined from the difference of soil level before and after the rainfall 
event (a traditional cut-and-fill calculation). 

This cut-and-fill approach to determine soil erosion was used because the flume is long 
relative to the soil block and not all of the soil reached the end of the flume during an 
experiment. In addition to this reason, soil collection in field trials is not practical as a 
matter of routine, while the measurements to make cut-and-fill type calculations can be 
made quickly using global positioning system (GPS) elevations, especially for a large 
construction site with multiple drainages. The dry density of the soil was used to convert 
the volume change to mass loss for comparison with other methods of erosion prediction. 

The 200+ laboratory experiments were analyzed using the SAS statistical software. 
Further details of the bare soil erosion study are reported in the work by Liu (1999). 
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EVALUATION OF SELECTED SW3P PERFORMANCE 

NASA Rd 1 Study 

Table 5 is a summary list of the mean values for the water quality parameters measured 
during the NASA Rd. 1 Study. PM-I drains into Cow Bayou, tidally influenced, but 
sufficiently upstream that the chloride content is an order of magnitude smaller than at 
the other sites. Only at this location are some of the parameter value differences 
statistically significant. Of these differences, two are solids measures (suspended solids 
and turbidity) and one is a nutrient measure (ammonia). All the other parameters and all 
the other locations have insignificant differences implying that ambient and storm 
influenced water is indistinguishable using the methods employed in this study. 

Table 5 : Mean Values for NASA Rd. 1 PM Locations, Ambient versus Storm 

PM-1 I PM-3 PM-4 PM-5 

... 
~ 5 5 

... = 
~ e e 5 e <1:1 e :.0 :.0 

~ 
:.0 

"' e .s ~ B B ~ 0 
Q., < til til. til Ci3 

SS (mg/L) 13 183.5 44.38 50.67 40.46 29.67 42.31 53.33 
Turbidity (FTU) 13.6 104 43.54 38 43.31 32.25 48.69 55 
Iron (mg/L) 0.23 0.28 0.106 0.093 0.085 0.065 0.092 0.128 
Zinc (mg/L) 0.017 0.225 O.ot5 0.01 O.ot 0.03 0.005 O.Ql 

! Nickel (mg/L) 0.024 0.078 0.139 0.05 0.146 0.065 0.128 
~ Sulfate (mg!L) 90.09 6.78 1200 1075 1102 1075 1129 

Chloride (mg!L) 297.73 30.87 5718 10500 6227 8267 5036 6614 
Phost~horous (mg/L) 0.085 0.058 0.148 0.158 0.146 0.118 0.134 0.168 
Nitrate (mg!L -N) 0.354 0.333 .423 .325 0.431 I 0.3 0.508 0.5 
Nitrite (mg/L-N) 0.0047 0.016 0.007 0.01 0.0069 0.01 0.0067 0.023 
Ammonia (m21J.-N) 0.219 0.806 1.153 1.24 1.055 1.303 0.795 1.443 

l .. -Bold entry differences are statiStically sigruficant at p=5% 

Table 6 is a summary list of the mean values for the water quality parameters at the TSC 
locations measured during the NASA Rd. 1 Study. None of the parameter value 
differences at a location in Table 5 are statistically significant implying there was no 
detectable effect of TSCs on storm water quality. The entire data collected in this study 
is reported in Muscara (1997). 

Based on these summary statistics there was no detectable effect of the NASA Rd. 1 
highway construction project upon the receiving waters at the test site using the methods 
employed by the study. The downstream ambient versus storm-influenced samples at the 
permanent monitoring sites showed little or no differences. 
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Even those seen at PM-1, which had the most construction activity in the area, did not 
appear to be long term changes nor highly toxic with suspended solids and turbidity being 
among the most marked changes observed. Other research has shown these parameters to 
increase during a construction period and then return to normal levels after construction 
has ceased (Barrett et al. 1995a). 

Table 6: Mean Values for NASA Rd. 1 TSC Locations, Upstream vs. Downstream 

TSC-1 TSC-2 TSC-3 TSC-4 TSC-5 

E i E E E .. o:l = o:s o:l 

~ E 2:! E 2:! e ~ E ~ § ~ o:s u; o:s u; o:s i e ~ ~ ~ ~ "' = = = = = e ~ "' ~ "' ~ ~ "' ~ 
o:s Q. 0 Q. 0 Q. 0 Q. 0 Q. 0 
c. ;:J Q ;:J Q ;:J Q ;:J Q ;:J Q 

SS (mg!L) 288 226 540 647 396 394 328 371 286 329 
Turbidity (FTU) I 192 129 315 596 305 303 205 235 201 199 
Iron (mli/L) 0.164 0.056 0.485 0.480 0.55 0.50 0.28 0.44 0.34 0.27 
Zinc (mg!L) 0.064 0.057 O.oi 0.010 0.02 0.00 0.04 0.01 o.oz 0.09 
Nickel (mg/L) 0.123 0.088 0.06 0.085 0.04 0.00 0.00 O.ot 0.02 0.02 
Sulfate (mg/L) --- - 19 33 -- -- l3 0 16 20 
Chloride (mg/L) 16.6 13.6 30 40 50 30 40 50 50 50 
Phosphorous (mg/L) 0.043 0,075 - - - - 0.04 0.00 - --
Nitrate (mg/l -N) 0.612 0.625 2.8 2.8 1.2 1.0 0.80 0.80 0.7 0.7 
Nitrite (mg!L-N) 0.062 0.071 0.163 0.154 0.050 0.043 0.170 0.071 0.122 0.183 
Ammonia (mg!L-N) 1.80 1.36 2.11 1.59 1.85 1.71 1.66 1.69 1.38 1.50 

Comparison of the upstream versus downstream samples at the permanent monitoring 
sites suggested that the storm water flowing into the receiving-water body was 
indiscernible from the water of the water body in the immediate area. Coupled with the 
fact that in the majority of cases, the ambient versus storm influenced (downstream) 
samples were statistically the same, these results suggest that the storm water runoff into 
the receiving-water bodies should :-live little or no effect upon the water bodies. 

There was no detectable effect of the use of the temporary sediment controls for pollution 
reduction using the methods employed in this study, although the water quality of the 
receiving-water bodies where storm water drained into them did not seem to be affected 
by the construction activity. 

Cow Bayou Study 

The Cow Bayou study used biological assessment techniques adapted from the US EPA 
Rapid Bioassessment Protocols (Plafkin et. al., 1989). In addition, the Microtox™ 
toxicity analysis was used. The purpose of this component of the research was to 
determine if impact could be detected in already impacted receiving water. 
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Microtox-assay results, reported as EC-50 values, are computed as the amount of light 
lost from exposed fluorescent bacteria (as compared to a laboratory control) divided by 
the amount of light remaining. The larger the value of EC-50, the greater detrimental 
effect the sample has on the test microbes. 

Biological assessment measures are reported as total counts and as various indices. The 
total taxa count increases with increasing water quality, therefore a decline in total taxa 
could be interpreted as a decline (impact) in water quality. The Shanon-Weiner index is a 
measure of health that also should increase with increasing water quality. The index has 
a theoritical maximum when all the species are distributed evenly and this situation is 
thought to be biologically desirable (Norris and Georges, 1993) . 

Table 7 is a summary list of the mean values for the water quality parameters and the 
biological assessment measures at the sampling locations measured during the Cow 
Bayou Study. The entire data generated in this study is reported in the work by 
Theodoridis (1998). None of the parameter value differences in the table are statistically 
significant implying there was no detectable effect of construction runoff on in-stream 
biological health and water quality. 

Table 7: Mean Values of Biological and Water Quality Parameters for Cow Bayou 

~ 
~ 

~ ~ fl.) 

<I) 
<I) - fl.) ] 

~ 
fl.) ~ ·~ ~ - e ·-d Q., ::::2 0 

~ I 
,. ::::; ::::; 0 0 

Total taxa 8.3 7.9 8.1 Max. observed = 12 

Total polychaete taxa 1.41 1.625 1.8 Max. observed=3 

Shanon-Weiner Index 1.27 1.26 1.39 Ideal =2.48 J 
Sheldon's Evenness Index 0.46 0.47 0.54 i 

Conductivity ms/cm 2.44 2.45 2.85 I 
Dissolved Oxygen mg!L 7.09 7.45 7.78 
Light penetration depth ft 1.47 1.36 1.36 
pH 7.04 7.07 7.45 
Suspended Solids" mg!L 27.8 30.41 36.81 
Temperature oc 22.54 22.55 23.63 
Toxicity (EC-50) mg!L 1.20 1.13 1.08 

NASA Rd. 1 @ Repsdorph Dr. Study 

Table 8 is a summary list of the mean values for the water quality parameters and the 
solids measures at the downstream sampling location measured during the NASA Rd. 1 
@Repsdorph Dr. Study . 
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Table 8 : Mean Water Quality Values for NASA Rd. 1@ Repsdorph 

PreConstruction During- Post -Construction 
Construction 

Parameter Ambient Storm Ambient Storm Ambient 
Turbidity (FTU) 105.88 154.88 55.56 335.56 69.57 
TS_(mg!L) 258.24 485.97 279.82 4835.94 190.15 
TSS(mg!L) 80.27 341.27 56.41 3874.72 61.29 
NH3(mg!L) 1.01 1.94 0.68 2.47 1.36 
N03(mg!L) 0.37 0.57 0.41 0.61 0.39 
N02(mg!L) 0.00 0.02 0.02 0.04 0.02 
P04(mg!L) 0.06 0.33 0.21 0.24 0.19 
D10 (~) 4.26 2.94 5.94 3.33 5.69 

Dso (~) 18.99 18.71 37.71 22.80 24.74 

D9o (J.l) 100.06 88.19 146.60 86.69 110.35 

%<75J.l 84.42 88.52 87.50 85.00 82.74 
Cum. Rainfall (in) 43.37 42.2 . . . . 
ltallc differences are statistically s1ginficant at p=0.05 Within a group . 
Bold differences are statistically significant at p=0.05 between groups. 

Storm 
182.75 

2908.75 
1867.25 

1.67 
0.50 
0.00 
0.58 
4.42 

26.51 
75.92 
89.24 

4.16 

In this study, the solids measures exhibited differences that were statistically significant 
between groups (phases of construction) and within groups (storm versus ambient). In 
particular the total solids in the runoff water leaving the site increased tenfold during 
construction. 

Table 9 is a summary list of the mean values for the water quality parameters and the 
solids measures at the upstream and downstream sampling locations during construction 
activities for the NASA Rd. 1 @Repsdorph Dr. Study. In this table, the upstream 
location is immediately upstream of a rock-filter dam placed in the drainage ditch about 
150 feet upstream of the downstream sampling location. 

The solids measures did not exhibit differences that were statistically significant within 
the groups (upstream versus downstream), but are different between groups (storm versus 
ambient). The solids in the runoff water leaving the site increased at least tenfold during 
a storm during construction. It is remarkable that such an increase is not observed in the 
preconstruction data clearly indicating that construction indeed has an impact on the 
solids available for storm water mobilization. 

The significant particle-size data are summarized as ambient and storm upstream and 
downstream cumulative distributions of the data collected during the NASA RD. 1 @ 
Repsdorph Study. Each trace on the plot represents the volume fraction of particles less 
than the given size for each measured particle-size fraction. The traces are based on a 
log-normal fit of the measured D10,Dso, and D9o and the fraction smaller than 75 J..llll· 
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Table 9: Upstream versus Downstream Values During Construction 

Ambient Storm 

68.33 55.66 
393.00 279.82 
84.80 56.41 
0.70 0.68 
0.44 0.41 
0.04 0.02 
0.29 0.21 
8.18 5.94 

D90 128.40 146.60 40.96 
%<75 76.73 87.5 96.28 
Italic differences are statistically significant at p=0.05 within a group. 
Bold differences are statistically significant at p=0.05 between groups. 

22.80 
86.69 
85.00 

Figure 8 is a plot of the ambient versus storm PSDs at the downstream location. The two 
traces are the same indicating that prior to construction the observed particle size 
distribution was the same during storm flows as during ambient conditions. This 
unexpected result is interpreted as indication that the drainage area is stable with regards 
to natural and man-made cover. Figure 9 is a plot of the ambient versus storm PSDs 
during the construction period. The two traces are different and the difference is 
statistically significant. The shift in PSD is attributed to increased exposed soil caused by 
the construction activities immediately upstream of the sampling location. 
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Figure 8: PSD Preconstruction 
downstream of TSC 
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Figure 9: PSD During construction 
downstream ofTSC 

The direction of the shift is diagnostic. If the source distribution is unchanged and storm 
flows only increase velocity, then one would expect the distribution to shift to the right 
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(towards larger particles remaining in suspension). However, in this study the shift was 
to the left indicating a change in the source distribution (disturbed earth with more 
exposed small particles) or resuspension of previously deposited smaller particles. 
Because the preconstruction storm flows have no shift, the resuspension hypothesis is 
unlikely, and this study concludes that the bare earth disturbance changes the nature of 
the particles available for transport off-site. 

An upstream-downstream analysis also displayed a statistically significant shift in the 
distribution during storm flows. In Figure 10 the ambient conditions are plotted while in 
Figure 11 the storm conditions are plotted. 
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Figure 10: PSD During construction 
upstream versus downstream (ambient) 
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FigUre 11: PSD During construction, 
upstream versus downstream (storm) 

The storm conditions display an increased fraction of smaller particle sizes as compared 
to the ambient conditions, indicating that the storm water has mobilized a significant 
amount of smaller particles. 

The downstream storm distribution is shifted to the right of the upstream distribution. 
One would expect the upstream distribution to be shifted to the left of the downstream 
distribution because the TSC is designed to reduce flow velocity and capture particles. 
The right shift could be indicative of resuspension of larger particles already deposited in 
the ditch when the water accelerated downstream of the TSC. This shifting to the right 
in particle size distributions has been observed in studies of engineered storm water 
treatment systems (Pitt et. al., 1997) where solids mass removal was quite effective, but 
the distributions of the particles passing through the system were unchanged. 

Bare-Soil Erosion Resistance Study 

The unit soil volume loss was defined as the soil loss volume per unit area. The 
experiments confirmed the established relationship that higher rainfall intensities 
generate higher erosion volumes on both compacted and uncompacted soil. The 
experiments also demonstrated that soils with high shear strength, on the average, 
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exhibited lower erosion volumes than low strength soils. It is known that the soil shear 
strength is related to the interparticle attractive forces in the soil. The higher the shear 
strength, the greater the traction stress required to dislodge the particles, thus higher 
rainfall intensities are required to produce more soil volume loss for a given soil strength. 
An inverse linear correlation between soil volume loss and compressive strength was also 
observed, except for sand because when sand is compacted, a high compressive strength 
results, but being noncohesive, high loss occurs under high rainfall intensities. 

A multiple-variable regression analysis performed to study the relationships of the 
various variables and the erosion volume. A product model was used 

(1) 

where U is a 30-minute soil mass loss with units of gfm2. (The unit soil volume loss was 
converted to mass loss by using ~be dry density of soils, so that the estimated unit soil 
losses could be compared with losses predicted other methods). So is percent slope of the 
soil bed; 'tis shear strength and cr is compressive strength, they both have units ofN/cm2; 
I is the rainfall intensity, in mm/h; ~o. bt, b2, hJ and b4 are regression parameters. 

The SAS computer program was used to analyze the data and determine the values of the 
regression parameters with and without Soil 1 included. Soil 1 was washed sand and 
behaved differently than all the other soils. The regression parameters are summarized in 
Table 10. 

Table 10: Regression Parameters for Bare-Soil Erosion Model 

Models bo bt ~ b3 b4 R:l. 

Product model for all soils, 124.4 0.04 -0.28 -0.57 0.72 0.5554 
Product model for soils 581.2 0.08 -0.67 -0.25 0.59 0.6206 
except sand 

The significance of the regression coefficients is illustrated by the following example. 
Suppose some unit soil loss is determined for a soil of a particular shear strength and 
compressive strength for particular rainfall intensity. The regression parameters imply 
that if the rainfall intensity is doubled, the erosion volume increases by 50%. Likewise, 
if the compressive strength is doubled, the erosion volume is reduced by 16%. Finally if 
the shear strength is doubled, the erosion volume is reduced by 37% . 

For the real soils used in this study, the shear strength and compressive strength of one 
soil was doubled by compaction, while the other two soils experienced only an increase 
in compressive strength. Thus, roller compaction and similar treatments are expected to 
reduce erosion volume by 15-30% . 

This product model is similar toUSLE (Universal Soil Loss Equation) and its derivatives, 
in that it predicts loss as the product of various factors. Unlike USLE methods, the 
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factors are field measurable, geotechnical and other properties. The product model was 
selected because it is consistent in formulation with earlier models, and, at zero rainfall, it 
predicts zero erosion. The RUSLE (Revised-USLE) is the soil erosion prediction tool 
used by the USDA. It is also used to estimate the soil erosion caused by single rainfall 
events, despite warnings against this type of application. The Texas Department of 
Transportation uses a USLE-based soil erosion estimation tool (TXDOT, 1993) that 
shares the same origins as RUSLE and thus the same limitations. The RUSLE was 
applied in this research to compare its ability to estimate soil loss during single rainfall 
events with the product model. 

Figure 12 is a plot of the unit soil mass loss predicted by the product model. The 
predicted loss calculated by the RUSLE is also plotted in. this figure. Both the RUSLE 
and the product model use the measured data as the x-coordinate, and the predicted loss 
as the y-coordinate. A perfect prediction would plot all the calculated values along the 
45° line shown on the plot, which means that the predicted values are equal to the 
measured values. In most cases the RUSLE underestimated the unit soil loss. Therefore, 
based on these results, if one were to use the RUSLE to predict event-based losses, then 
integrate the losses over time to design temporary sediment controls, one would tend to 
undersize the controls. 
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Figure 12: Predicted versus measured soil loss 
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SUMMARY 

lbree field studies and one laboratory study were conducted to evaluate the effectiveness 
of selected temporary sediment controls. There was no detectable effect of the use of the 
temporary sediment controls for reduction of nutrients and metals using the methods 
employed in this study. There was no detectable effect of construction runoff on in­
stream biological health and water quality. 

There was a detectable increase in the solids in runoff water during construction in the 
third field study. In this study, there was a tenfold increase in total solids leaving the 
construction site during construction, during storm flow, as compared to preconstruction 
values. 

Construction activity had a detectable effect on the distribution of particles in suspension 
leaving the construction site, in this study the fraction of smaller particles in the storm 
water is increased. The author speculates that bare-earth exposure changes the nature of 
the source of particles by making a greater number of small particles available for 
transport. 

The rock-filter dam had a detectable, but unanticipated, effect on the particle size 
distribution of suspended particles. This effect is. similar to distribution shifts that have 
been observed in engineered storm water treatment systems. The rock-filter did not have 
a statistically significant effect on measured total solids leaving the site, but the solids 
parameters were smaller downstream of the dam. 

A bare-soil erosion study indicated that for a given soil and a given rainfall intensity if 
the rainfall intensity is doubled, the erosion volume increases by 50%. In contrast, if the 
shear strength is doubled, the erosion volume is reduced by 37%, while if the 
compressive strength is doubled, the erosion volume is reduced by 16%. For the real 
soils used in this study, the shear strength and compressive strength of one soil was 
doubled by compaction, while the other two soils experienced only an increase in 
compressive strength. Thus, roller compaction and similar treatments are expected to 
reduce erosion volume by 15-30% . 

The RUSLE methods currently employed will tend to underpredict erosion and lead to 
undersized temporary sediment controls . 

CONCLUSIONS 

Future efforts should focus on better methods to quantify solids loss from a construction 
site and to quantify the performance in-situ of temporary sediment controls. 
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For rock-filter dams and similar controls, future research should measure the volume of 
soil captured upstream of the dam after a storm event, and compare this volume to an 
estimate of the solids volume passed through the TSC based on the measured suspended 
solids and estimates of the flow rate. 

Although the temporary sediment controls in the three field studies had a debatable effect 
upon runoff water quality, the water quality of the receiving-water bodies where storm 
water drained into them did not seem to be affected by the construction activity. 

IMPLEMENTATION RECOMMENDATIONS 

The RUSLE currently in use by TxDOT should be used with the understanding that it 
probably underpredicts soil loss in flat terrain and will underestimate the impact of 
various TSCs. 

Roller compaction and similar treatments are recommended for inclusion in storm water 
pollution plans where bare soil will be exposed because the laboratory experiments 
indicate that this treatment can have a marked effect in reducing the volumetric loss of 
soil during rainfall. 
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A d. I S ppen IX : am I W t Q rty D t NASA Rd 1 St d 11e a er ua 1 a a: . u y 
Sample Collection Site Type Temp pH TDS Cond ss Turb NOi- N02--N soi· p Fe Zn cr ~~·- INI Number Date (C) (giL) (mS/ (FTU) N 

em) 
l 4/10/96 PM-I Ambient 7.46 0.90 1.79 0 0 0.1 0.006 0.17 0.04 
2 4/10/96 PM-2 Ambient 21.6 8.03 14.14 I 7 0.2 0.013 0.14 0.10 
3 4/10/96 PM-3 Ambient 21.8 8.50 14.14 9 15 0.2 0.003 0.15 0.05 
4 4/10/96 PM-4 Ambient 21.9 8.45 14.80 14 19 0.3 0.003 0.16 0.03 
5 4/10/96 PM-5 Ambient 21.8 8.24 14.87 16 19 0.4 0.004 0.13 0.05 
6 4/22/96 PM-1 Ambient 22.3 7.55 8.87 4.43 14 16 0.2 0.005 0.10 0.06 
7 4/22/96 PM-2 Ambient 23.1 7.99 15.38 7 13 0.4 0.009 2050 0.08 0.05 
8 4/22/96 PM-3 Ambient 23.6 8.18 15.76 14 16 0.4 0.005 1650 0.13 0.05 
9 4122196 PM-4 Ambient 23.8 8.45 12.71 16 22 0.4 0.003 2100 0.12 0.07 
10 4/22/96 PM-5 Ambient 23.7 8.52 15.57 15 22 0.2 0.006 1650 0..05 0.04 
II 4/22/96 DI Blank Ambient 0 0 0.0 0.011 0 0.01 0.01 
12 4/29/96 PM-I Storm Influenced 20.0 9.15 0.21 0.43 21 24 0.4 0.013 22 0.11 0.22 
13 4/29/96 PM-2 Storm Influenced 19.6 8.27 0.39 0.80 12 45 0.8 0.005 90 0.13 0.04 
14 4/29/96 PM-3 Storm Influenced 22.2 8.12 13.07 21 28 0.4 0.004 1350 0.20 0.09 
15 4/29/96 PM-4 Storm Influenced 22.3 8.54 10.26 30 44 0.6 0.004 1250 0.13 0.09 
16 4/29/96 PM-5 Storm Influenced 22.4 8.78 15.94 58 64 0.7 0.022 700 0.32 0.13 
17 4129196 DI Blank Storm Influenced 0 0 0.0 0.004 0 0.02 0.01 
18 5/15196 PM-1 Ambient 23.5 7.59 0.47 0.96 38 10 0.4 0.013 56 0.07 10.03 0.06 67 0.15 
19 5115/96 PM-2 Ambient 26.8 7.69 10.17 43 54 0.7 0.015 950 0.22 0.58 0.01 7500 2.03 
20 5/15/96 PM-3 Ambient 27.6 8.39 11.70 70 56 0.6 0.000 950 0.12 0.22 0.00 7800 2.74 
21 5/15/96 PM-4 Ambient 27.1 8.57 11.01 55 52 0.6 0.004 1100 0.13 0.09 0.00 5600 2.59 
22 5/15/96 PM-5 Ambient 27.4 8.53 11.53 58 66 1.0 0.000 1100 0.13 0.19 0.01 6700 1.26 
23 5115/96 DI Blank Ambient 6 0 0.0 0.002 0 0.14 O.ot 0.04 0.1 0.00 
24 5/21/96 PM-I Ambient 24.1 7.13 0.66 1.32 6 5 0.3 0.004 56 0.13 0.03 0.02 94 0.05 
25 5/21/96 PM-2 Ambient 27.9 7.85 12.73 20 20 0.5 0.017 1200 0.13 0.08 0.00 6100 1.94 
26 5/21/96 PM-3 Ambient 29.7 8.15 13.71 36 35 0.4 0.005 1200 0.22 0.08 0.00 6900 1.16 
27 5121196 PM-4 Ambient 29.3 8.53 11.72 37 45 0.5 0.001 1050 0.22 0.09 0.00 6400 1.28 
28 5/21/96 PM-5 Ambient 29.4 8.31 13.24 55 64 0.8 0.001 1450 0.31 0.12 0.00 6600 0.62 
29 5/21/96 DI Blank Ambient 21.9 9.04 0.02 0.03 l 0 0.0 0.009 0 0.04 0.02 0.02 2.4 0.02 
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Appendix I: Continued 

Sample Collection Site 
Number Date 

30 6/4/96 PM-I 
31 6/4/96 PM-2 
32 6/4/96 PM-3 
33 6/4/96 PM-4 
34 6/4/96 PM-5 
35 6/4/96 DI Blank 
36 6/18/96 PM-I 
37 6/18/96 PM-2 
38 6/18/96 PM-3 
39 6/18/96 PM-4 
40 6/18/96 PM-5 
41 6/18/96 DI Blank 
42 6/25/96 I 0:30 PM-I Up 
43 6/25/96 II :00 PM-I Up 
44 6125196 II : 15 PM-I Up 
45 6125196 II :30 PM-I Up 
46 6125/96 II :45 PM-I Up 
47 6/25/96 12:00 PM-I Up 
48 6/25196 10:30 PM-I 
49 6125196 It :00 PM-I 
50 6/25/96 II : 15 PM-I 
51 6/25/96 II :30 PM-I 
52 6/25/96 II :45 PM-I 
53 6125/96 12:00 PM-I 

Type Tem pH TDS 
p(C) (giL) 

Ambient 24.8 7.27 0.70 
Ambient 
Ambient 30.1 8.70 13.97 
Ambient 29.6 8.90 15.16 
Ambient 29.5 8.67 14.00 
Ambient 
Ambient 25.4 8.00 0.75 
Ambient 
Ambient 31.7 8.85 14.44 
Ambient 31.2 9.21 18.90 
Ambient 31.3 9.61 14.20 
Ambient 16.7 10.62 O.ot 
Storm Influenced 18.3 7.28 0.04 
Storm Influenced 21 7.5 0.04 
Storm Influenced 20.9 8.2 0.04 
Storm Influenced 21.6 8.43 0.04 
Storm Influenced 21.2 8.54 0.04 
Storm Influenced 20.2 8.03 0.04 
Storm Influenced 20.9 7.84 0.05 
Storm Influenced 21.2 8.13 0.04 
Storm Influenced 21.2 8.38 0.05 
Storm Influenced 21.3 8.63 0.05 
Storm Influenced 21.9 8.56 0.04 
Storm Influenced 21.7 8.44 0.04 

Cond ss Turb N03-- N02"-N sol· p ~e 
(mS/ (FTU) N 
em) 
1.41 3 4 2.0 0.005 82 0.04 0.03 

38 40 0.6 0.004 1400 0.22 0.06 
70 52 0.5 0.004 1450 0.21 0.00 
60 47 0.6 0.002 1750 0.24 0.11 
2 I 0.0 0.004 0 0.01 0.01 

1.50 5 5 0.1 0.005 71 0.04 0.03 

90 55 0.6 0.005 1350 0.23 0.00 
46 45 0.6 0.003 950 0.18 0.07 
61 64 0.7 0.002 1250 0.28 0.05 
7 I 0.0 0.005 0 0.03 0.00 

0.09 360 194 0.3 0.000 0.00 0.10 0.47 
0.09 204 149 0.3 0.000 0.00 0.07 0.41 
0.1 140 105 0.3 0.008 0.00 0.11 0.32 
0.1 140 106 0.2 0.018 0.00 0.11 0.25 
0.09 185 99 0.4 0.011 4.00 0.00 0.27 
0.09 260 133 0.3 0.007 0.00 0.07 0.45 
0.12 310 186 0.3 0.004 0.00 0.08 0.49 
0.08 220 138 0.3 0.000 0.00 0.08 0.46 
0.11 214 83 0.3 0.003 0.00 0.10 0.38 
0.12 160 98 0.3 0.010 0.00 0.06 0.22 
0.09 204 104 0.2 0.008 3.00 0.01 0.27 
0.08 310 176 0.2 0.006 0.00 0.03 0.40 

• '! "' '11 " • " 'I "' "' " "' • " • , " , ,. "' r 1 " "' f' , r l r 

Zn cr NH3- Ni 
N 

0.08 110 0.08 O.ot 

0.02 4100 1.38 0.11 
0.00 8100 1.42 0.15 
0.00 7100 1.22 0.07 
0.02 I 0.01 0.01 

4 0.07 0.01 

0.05 5500 1.6 0.09 
0.01 8000 1.2 0.16 
0.00 5500 0.7 0.14 
O.ot 0.7 0 0.00 
0.05 15.3 1.42 0.09 
0.04 15.6 0.88 0.05 
0.06 13.2 0.82 0.04 
0.01 13.2 0.73 0.03 
0.04 12.2 0.87 0.08 
0.05 16.5 0.79 0.1 
0.05 15.3 1.29 0.1 
0.04 15.3 0.90 0.09 
0.01 14.0 0.84 0.05 
0.02 13.8 0.70 0.04 
0.01 10.9 0.95 0.08 
0.00 16.7 0.86 0.15 



Appendix 1: Continued 

Sample Collection Site Type Te pH TDS Cond ss Turb Nol-- p Fe Zn cr NH3- Ni 
Number Date (giL) (mS/ (FTU) N N 

em 
54 6/25/96 I 0:30 TSC l Up Storm Influenced 21.8 9.01 0.08 0.16 440 263 0.7 0.00 0.30 0.10 17.2 1.92 0.14 
55 6/25/96 ll :00 TSC l Up Storm Influenced 22.1 9.57 0.12 0.25 310 198 0.7 0.01 0.15 0.04 20.7 1.80 0.02 
56 6125196 11 : 15 TSC 1 Up Stonn Influenced 21.4 9.86 0.15 0.31 366 205 0.8 0.04 0.05 0.09 23.9 2.27 0.15 
57 6125196 11:30 TSC 1 Up Stonn Influenced 21.1 9.71 0.13 0.27 430 184 0.7 0.093 0.10 0.08 0.08 22.1 1.52 0.13 
58 6/25/96 1I :45 TSC I Up Storm Influenced 20.2 8.89 0.04 O.I I32 450 0.4 0.003 0.10 0.60 0.06 I6.6 4.46 0.3 

0 
59 6/25/96 I2:00 TSC I Up Storm Influenced 20.I 9.83 0.12 380 I68 0.4 0.045 0.00 0.06 0.04 8.2 l.8I 0.09 
60 6125196 10:30 TSC 1 Dn Storm Influenced 19.4 9.01 0.08 400 203 0.6 0.050 0.00 0.00 0.08 0.20 23.0 1.73 0.02 
61 6/25/96 I1 :00 TSC l Dn Storm Influenced 19.4 9.66 0.11 283 174 0.8 0.078 0.00 0.19 0.16 O.OI 19.3 1.84 0.13 
62 6/25/96 11 : 15 TSC l Dn Storm Influenced 20 9.75 0.12 270 155 0.7 0.091 0.00 0.08 0.05 15.4 1.78 0.11 
63 6/25/96 11:30 TSC 1 Dn Storm Influenced 20.2 9.72 0.13 225 137 0.7 0.085 0.08 0.00 O.OI I4.6 1.83 0.12 
64 6125/96 II :45 TSC 1 Dn Storm Influenced 2l.l 9.58 0.12 I 54 0.8 0.08I O.I1 0.03 0.08 19.1 1.75 0.13 

N 65 6/25/96 12:00 TSC 1 Dn Storm Influenced 21 9.76 0.13 144 0.6 0.065 0.12 0.05 0.05 10.8 1.50 0.12 
1.0 66 6125/96 PM-3 Up Storm Influenced 23.5 8.06 0.14 23 0.4 0.008 0 0.06 0.02 7 0.37 

67 6125/96 PM-3 Storm Influenced 23.3 7.26 5.9 42 0.3 0.007 750 0.11 0.07 o/r 0.66 
68 6/25/96 PM-4 Up Storm Influenced 23.8 7.15 0.31 18 0.2 0.006 200 0.12 0.03 80 0.23 
69 6125196 PM-4 Storm Influenced 24.2 6.98 2.76 34 0.2 0.021 700 0.09 0.1 1600 0.6 
70 6/25/96 PM-5 Storm Influenced 24.2 6.9I 1.03 78 0.6 0.055 58 0.09 0.31 542.5 1.08 
71 7/9/96 PM-I Ambient 27 6.80 28 0.1 0.003 50 0.12 0.24 0.00 160 0.21 0.00 
72 7/9/96 PM-2 Ambient 
73 7/9/96 PM-3 Ambient 33.4 8.2I 31 37 0.4 0.006 1200 0.12 0.08 0.01 5000 1.42 0.11 
74 7/9/96 PM-4 Ambient 33.1 8.45 35 39 0.3 0.007 900 0.10 0.08 0.01 5500 0.58 0.16 
75 7/9/96 PM-5 Ambient 33 8.89 42 48 0.4 0.006 850 0.11 0.07 0.00 3300 0.84 0.18 
76 7/9/96 DIB1ank Ambient 22 3.07 0 0 0.0 0.006 0 0.12 0.02 0.08 0.1 0.02 
77 7123/96 PM-1 Ambient 28.5 6.10 8 II 0.1 0.002 45 0.10 0.64 0.00 140 
78 7/23/96 PM-2 Ambient 
79 7/23/96 PM-3 Ambient 31.6 7.11 115 90 0.5 0.013 I950 0.06 0.20 0.00 9300 
80 7/23/96 PM-4 Ambient 32.1 7.70 56 55 0.5 0.005 1100 0.09 0.11 O.OI 6600 
8I 7123/96 PM-5 Ambient 31.7 8.17 17.89 77 77 0.8 0.005 700 0.10 0.08 0.00 4500 
82 7/23/96 DI Blank Ambient 22.1 8.80 0.0086 2 I 0.0 0.006 0 O.ot 0.01 0.06 0.1 
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Appendix 1: Continued 

Sample Collection Site 
Number Date 

83 8/5/96 PM-1 
84 8/5/96 PM-2 
85 815/96 PM-3 
86 815/96 PM-4 
87 8/5/96 PM-5 
88 8/5196 DI Blank 
89 8/9/96 TSC I Up 
90 819/96 TSC I Dn 
91 8/9/96 TSC2Up 
92 8/9/96 TSC2 Dn 
93 819196 PM-I Up 
94 8/9/96 PM-I 
95 8/9/96 PM-3 Up 
96 8/9/96 PM-3 
97 8/9/96 PM-4 Up 
98 8/9/96 PM-4 
99 8/9/96 PM-5 
100 8120/96 PM-I 
101 8/20/96 PM-2 
102 8120/96 PM-3 
103 8/20/96 PM-4 
104 8/20/96 PM-5 
105 8/20/96 Dl Blank 

Type 

Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 

Te pH TDS Cond ss 
mp (giL) (mS/ 
!CC) em) 

28 7.01 2.85 5.72 27 

31.4 7.70 1l.l8 33 
29.8 8.28 7.23 14.50 60 
31.4 8.34 12.40 38 
21.5 8.90 0.09 0.19 3 
22.2 6.82 0.03 0.07 36 
22.3 6.36 0.03 0.06 30 
22.3 8.91 0.08 0.08 685 
22.3 0.09 0.20 960 
22.3 0.10 0.2I 70 
22.3 0.11 0.23 
22.3 2.59 5.18 
22.3 9.50 I9.04 
22.3 3.42 6.85 
22.3 10.23 
22.3 9.93 19.91 
27.2 6.43 0.39 0.79 5 

30.2 7.70 6.57 13.12 24 
31.3 7.94 6.45 12.93 36 
30.7 8.37 7.68 15.34 29 
22.7 8.53 0.00 0.00 3 

Turb NoJ·- No1·- sol· p Fe Zn cr NH3- Ni 
(FfU) N N N 

28 0.2 0.005 550 0.12 0.28 0.00 2000 0.37 0.09 

40 0.4 0.007 1200 0.11 0.16 O.Ql 9700 0.66 0.16 
50 0.3 0.010 1050 0.06 0.12 0.03 10700 0.84 0.27 
43 0.4 0.005 1950 0.07 0.08 0.01 10200 0.72 0.26 
2 0.0 0.005 0 0.12 0.05 0.01 1.8 0.01 0.00 
25 0.6 0.017 0 0.10 0.06 0.06 1.5 0.28 0.11 
23 0.3 0.014 0 0.10 0.04 0.04 1.6 0.23 0.03 
366 1.6 0.066 13 0.00 0.60 0.01 2.5 0.08 

2.4 0.026 23 0.00 0.70 0.01 1.68 0.12 
60 0.8 0.071 0 0.06 0.02 0.04 9.1 0.63 0.06 

0.8 0.067 0 0.04 0.04 O.ot II 0.63 0.05 
52 0.7 0.090 0.00 0.05 0.03 1070 0.62 0.03 
34 0.3 0.012 1350 0.10 0.05 O.ot 5900 1.4 0.03 
23 0.3 0.010 750 0.02 0.02 0.02 3100 0.36 0.04 
29 0.3 0.005 1450 0.12 0.02 0.02 6100 1.55 0.05 

0.007 1500 0.03 0.03 0.00 400 1.53 0.07 
9 0.1 0.004 24 0.08 0.51 0.00 90 0.13 0.02 

30 0.2 0.006 1250 0.24 0.06 0.01 8500 0.5 0.50 
39 0.4 0.005 1250 0.23 0.07 0.00 6800 0.46 0.24 
41 0.3 0.005 900 0.23 0.03 0.00 4800 0.56 0.18 
1l 0.0 0.004 0 0.00 0.29 0.05 0 0.01 0.00 

----
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Appendix 1: Continued 

Sample Collection Site 
Number Date 

106 8/22/96 TSC 1 Up 
107 8/22/96 TSC 1 Dn 
108 8/22/96 TSC2 Up 
109 8/22/96 TSC2 Dn 
110 8/22/96 TSC3 Up 
Ill 8/22/96 TSC 3 Dn 
112 8/22/96 TSC4 Up 
113 8/22/96 TSC4Dn 
114 8/22/96 TSC 5 Up 
115 8/22/96 TSC 5Dn 
116 8/22/96 PM-I Up 
ll7 8/22/96 PM-1 
118 8/22/96 PM-3 Up 
ll9 8/22/96 PM-3 
120 8122/96 PM-4 Up 
121 8/22/96 PM-4 
122 8/22/96 PM-5 
123 8/22/96 DI Blank 

124 9/3/96 PM-I 
126 9/3/96 PM-3 
127 9/3/96 PM-4 
128 9/3/96 PM-5 
129 9/3/96 DI Blank 

130 9/16/96 PM-1 
132 9/16/96 PM-3 
133 9/16/96 PM-4 
134 9/16/96 PM-5 
135 9/16/96 DI Blank 

136 10/2/96 PM-1 
138 10/2/96 PM-3 
139 10/2/96 PM-4 
140 10/2/96 PM-5 
141 10/2/96 DI Blank 

Type 

Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Storm Influenced 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 
Ambient 

Tem pH TDS Cond ss 
Jp(C) lcetL> l(mS/cm) 

24.2 0.08 0.18 55 
24.3 0.06 0.12 99 
24.6 0.16 0.33 396 
24.7 0.16 0.33 334 
24.7 0.09 0.19 396 
24.6 0.10 0.20 394 
24.7 O.ll 0.22 328 
24.5 0.10 0.21 371 
24.5 0.13 0.26 286 
24.5 O.ll 0.22 329 
24.6 0.09 0.17 17 
24.7 0.30 0.60 29 

25 6.49 13.00 306 

25.4 10.02 96 

25.3 6.27 12.55 27 
25.9 10.03 24 
25.6 10.41 24 
23.4 0.01 0.03 1 

24.6 6.70 0.28 0.51 5 
27 7.06 2.78 4.18 44 

28 6.94 4.29 6.48 42 
27.7 7.10 3.25 4.60 40 
21.6 8.86 0.00 0.00 0 

25 7.16 0.47 0.94 12 
27 8.08 7.58 15.15 41 
28 8.16 7.15 14.28 27 
28 8.23 6.97 13.93 32 
21.5 6.48 0.00 0.00 0 

23.1 7.08 1.09 2.19 11 
23.8 8.45 5.55 11.09 32 
24.2 8.32 7.21 14.41 32 
24.1 8.45 5.69 11.38 27 
21.7 6.03 0.00 0.00 1 

Turb No3-- NOz-- SO/ p Fe Zn cr NH3- Ni 
llFTU) N N - N 

47 0.6 0.122 0 0.00 0.01 0.04 23.1 0.37 0.05 
43 0.5 0.108 0 0.00 0.01 0.02 5.4 0.28 0.05 
264 4.1 0.261 25 0.00 0.37 O.ol 30 1.72 0.04 
232 4.3 0.283 43 0.00 0.26 0.01 40 1.50 0.05 
305 1.2 0.050 0 0.00 0.55 0.02 50 1.85 0.04 
303 1 0.043 0 0.00 0.50 0.00 30 1.71 0.00 

205 0.8 0.170 13 0.04 0.28 0.04 40 1.66 0.00 

235 0.8 0.071 0 0.00 0.44 0.01 50 1.69 0.01 

201 0.7 0.122 16 0.00 0.34 0.02 50 1.38 0.02 

199 0.7 0.183 20 0.00 0.27 0.09 50 1.50 0.02 

24 0.2 0.037 4 0.02 0.05 0.03 8 0.27 0.03 

23 0.2 0.032 36 0.01 0.03 0.04 150 0.28 0.07 

148 0.4 0.033 600 0.01 0.29 0.02 9100 0.54 0.10 

48 0.3 O.ol8 850 0.22 0.16 0.01 15100 1.66 0.07 

20 0.2 0.009 650 0.14 0.02 0.02 9300 0.35 0.08 

22 0.1 0.011 900 0.13 0.05 0.04 17100 1.76 0.08 

23 0.2 0.008 950 0.23 0.04 0.02 18900 1.72 0.00 

0 0 0.006 0 0.00 0.6 0.00 

30 0.6 0.002 0 0.03 0.34 0.01 lO 0.53 0.00 

72 0.6 0.033 200 0.02 0.27 0.04 1200 0.86 0.0 l 

63 0.5 0.039 220 0.21 0.24 0.04 1900 0.88 0.07 

61 0.5 0.044 150 0.01 0.20 0.03 1000 0.74 0.00 

0 0.0 0.007 0 O.oi 0.01 0.(12 0.4 0.02 0.00 

14 0.2 0.004 37 0.02 0.51 0.00 120 0.24 0.00 

40 0.3 0.009 1050 0.08 0.08 (J.(ll 2300 0.99 0.07 

42 0.4 0.005 1200 0.17 0.07 0.01 2800 l.l2 0.05 

40 0.3 0.005 950 0.08 0.10 0.01 2400 0.86 0.03 

0 0.0 0.005 1 0.01 0.10 0.01 0 0 0.00 

17 0.2 0.003 20 0.08 0.28 0.00 480 0.28 0.07 

40 0.3 0.003 1000 0.23 0.07 0.01 2600 0.45 0.18 

40 0.3 0.001 850 0.02 0.07 0.00 6100 0.61 0.11 

41 0.2 0.002 850 0.00 0.07 0.00 3300 0.46 0.18 

0 0.0 0.002 0 0.00 0.01 0.01 0.7 0.01 0.01 
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Appendix II : Water Quality Data for Cow Bayou 

Field Trip Date Station pH DO (mg/L) Conductivity (mslcm) TDS (giL) SS(mg/L Temperature •c 
Aug. 1.1 6.6 4.36 0.32 0.15 33 26.2 

1 '1 6.6 3.8 0.31 0.15 32 26.1 
5 4.26 0.29 0.14 74 25.8 

Sept. 10, 1.8 7.29 3.12 0.32 0.16 7 30.4 
7.25 3.03 0.3 0.14 24 28.8 

1.6 7.35 3.34 0.33 0.16 25 27.9 
1.75 8.05 5 5.62 2.8 18 24.4 

2 1.75 8.26 5.63 5.91 2.95 17 25.5 
3 1.75 8.35 6.22 5.88 2.98 10 24.8 

Nov. 8,1996 1 1.6 5.3 6.34 23 19 
2 1.6 7.43 6.5 21 19.3 
3 1.6 7.65 7.98 30 19.1 

~"'m~ 
7.56 9.36 4.79 2.83 42 8 
8.86 11.1 2.67 1.61 37 9.1 

Ja 1.2 6.2 0.52 0.24 45 21.2 
2 I 1.2 6.33 0.63 0.33 40 21.5 
3 1.1 6.6 4.73 2.3 40 20.6 

Febr. 14, 11.04 52 12 
6.36 11.03 46 11.5 
6.25 11.1 11.5 

I M 7.5 13.22 0.76 20 
7.85 13.31 0.75 0.37 40 19.4 
8.07 13.16 0.77 0.38 46 18.9 

I March 19, 7.62 0.21 0.1 51 18.8 
0.83 7.4 0.19 0.09 

: I 
18.6 

6.03 7.3 0.18 0.08 9 
I April18 7.86 10.5 21.4 

1.67 7.55 9.93 41 21.1 
8 10.15 83 21 

Mav1 1.56 7.05 6.56 0.31 0.15 32 27.4 
1.58 8.15 8.25 0.41 0.2 36 27.4 

3 1.58 8.34 9.8 0.49 0.24 34 27.8 
June 6, 1997 1 1.83 8.28 8.22 0.55 0.27 22 28.1 

2 1.67 8.6 9.17 0.8 0.4 29 26 
3 1.42 8.71 9.75 0.8 0.4 39 29.6 

July 10, 1997 1 1.67 6.9 4.9 0.18 0.09 35 29.6 
2 1.25 7.83 5.5 0.37 0.18 36 30.5 
3 1.25 8.28 6.91 0.92 0.46 40 31.45 

July31, 1997 1 1.92 7.1 2.71 16 30,8 
2 1.67 7.08 3.46 13 31.1 
3 1.75 7.4 4.33 20 31.7 

Sept. 5, 1997 1 1.67 8.19 7.36 17.25 9.11 8 31 
2 1.25 8.43 8.55 18.49 9.25 6 31 
3 1.417 8.85 9.57 18.66 9.33 10 31.6 

Oct 16, 1997 1 1.58 7.27 4.7 0.36 0.18 14 19.8 
2 1.58 7.7 4.26 0.36 0.18 14 20.1 
3 1.5 7.7 4.64 0.33 0.16 

~ Dee.5,1997 1 0.75 6.55 8.35 0.56 0.28 
2 0.75 6.79 8.2 0.62 0.31 
3 0.75 6.88 8.2 0.82 0.4 
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August 30, 1996 

Phylum Class/SubClass Order/Family Genus Species Station 1 Station 2 Station 3 
Acari 0 0 0 

Annelida 
L Polvchaeta 

Hop sonia 0 0 0 
Laeonereis Culveri 0 1 0 

Mediomastus 0 0 0 
Nereis 0 1 0 

Soionidae StrebloPSio Benedicti 0 0 0 
other 0 0 0 

Oliaochaeta 0 0 2 
Anthropoda 

Crustacea 
Cirri!):edia 0 0 0 
Cladocera 0 0 0 
Cope~a 0 0 0 

Cyclopoida 0 0 0 
Harpacticoida Scotto lana I c;anadensis 2 4 0 

Ostracoda 0 0 0 
Insecta Chironomidae 10 1 1 

Nematoda 100 91 110 
Nemertea 7 3 22 
Mollusca 

GastroPOda 0 0 0 
BivaMa Rangia Cuneata 

Platvhelmlnthes 
0 0 0 

Turbellaria 0 0 0 

September 10, 1996 

Phylum I Clil§_s/SubCiass Order/Family Genus ~cies Station 1 Station2 Station 3 
I Acari 1 0 1 

Annelida 
l Polychaeta 

Hop sonia 0 0 0 
Laeonereis Culveri 0 0 0 

Mediomastus 0 0 0 
Nereis 4 0 1 

Spionidae Streb/o12_siO Benedicti 0 0 0 
other 0 0 0 

Oli!:Jochaeta 0 3 4 
Anthropoda 
Crustacea 

Cirri!!§!_dia 4 0 0 
Cladocera 0 0 0 
Copepoda 0 0 0 

{..."yclocoida 0 0 0 
Haroacticoida Scotto lana Canadensis 0 0 0 

Ostracoda 0 5 0 
Insecta Chironomidae 12 1 1 

Nematoda 84 80 93 
Nemertaa 1 20 12 
Mollusca 

Gastropoda 0 0 0 
BivaMa Rangia Cuneata 0 0 0 

Platvhelminthes 
T urbellaria 0 0 0 
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October 4, 1996 field trip 

Phylum Class/SubClass Order/Family Genus SDeeies Station 1 Station 2 Station 3 
Acari 0 0 0 

Annelida 
Polvchaeta 

Hapsonia 0 0 1 

~s Culveri 0 0 0 
0 0 0 

,. 

Nereis 2 0 0 
Spionidae Streblopsio Benedicti 1 0 0 

other 0 0 0 
Oliaochaeta 1 1 0 
Anthropoda 
Crustacea 

CiniDedia 2 3 2 
Cladocera 0 0 0 
Copepoda 0 0 0 

Cyclopaida 0 0 0 
Harpacticoida Scottolana Canadensis 1 2 0 

OstraCOda 0 0 0 
Insecta Chironomidae 5 18 2 

Nematoda 82 68 77 
Nemertea 9 0 17 
Mollusca ,. 

Gastropoda 0 0 0 
BivaMa Rangia 0 0 0 

Platyhelminthes I 
Turbeliaria I 0 0 0 ,. 

December 18, 1996 field trip 

PhYlum Class/SubClass Order/Family Genus Species Station 1 Slation 2 Station 3 
Acari 0 0 0 : 

Annelida 
Polvehaeta 

Hopsonia 11 36 16 r 
Laeonereis Cuiveri 0 0 0 

Mediomastus 0 0 0 
Nereis 0 0 0 

Spionidae StrebloPsio Benedicti 0 0 0 
other 0 0 0 

Oliaochaeta 0 10 2 
Anthropoda 
Crustacea 

Cirrioedia 0 0 1 r 

Cladocera 0 0 0 
Copepoda 0 0 0 

Cyclopoida 0 0 0 
Haroacticoida Scottolana Canadensis 4 3 8 

Ostracoda 0 0 3 
Insecta Chironomidae 4 5 1 

Nematoda 21 46 57 
Nemertea 0 4 25 
Mollusca 

GastroDOda 0 0 0 
BivaMa Rangia CUneata 0 0 0 

Platyhelminthes 
TurbeUaria 0 0 0 .. 

.. 
,. 
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January 24, 1997 field trip 

Phylum CJass/SubCiass Order/FamilY Genus I Species Station 1 Station 2 Station 3 
0 0 0 

Annelida 
Polvchaeta 

Hopsonia 2 6 8 
Laeonereis Culveri 0 0 0 

Mecliomastus 0 0 0 
Nereis 0 0 0 

Spionidae streblotJsio Beneclicti 0 0 2 
other 0 0 0 

Oligochaeta 0 0 1 
Anthropoda 
Crustacea 

Cirripedia 0 0 2 
Cladocera 0 0 0 
CopePOda 0 0 0 

Cyclopoida 0 0 0 
Harpacticoida Scottolana Canadensis 4 9 24 

• 
Ostracoda 1 m Insecta Chironomidae 0 

Nematoda 93 
Nemertea 7 
Mollusca 

Gastropoda 0 0 0 
Bivalvia Ranaia Cuneata 0 0 0 

Platyhelminthes 
Turbellaria 0 2 0 • February 14, 1997 field trip 

Phylum Class/SubClass Order/FamilY Genus • Species Station 1 Station 2 Station 3 
Acari 0 0 0 

Annelida 
Polychaeta 

Hopsonia 0 1 0 
Laeonereis Culveri 0 0 0 

Mediomastus 0 0 0 
Nereis 0 0 0 

Spionidae streb/opsio Beneclicti 0 0 0 
other 0 0 0 

OliQochaeta 0 0 0 
Anthropoda 
Crustacea 

FFFFF Cirripedia 0 
Cladocera 0 
Copepoda 0 

CycJopoida 0 0 0 
Harpacticoida Scotto! ana canadensis 11 27 9 

Ostracoda 1 0 0 
Insecta Chironomidae 3 2 0 

Nematoda 64 93 69 
Nemertea 18 1 19 
Mollusca 

Gastropoda 0 0 0 
Bivalvia Rangia Cuneata 0 1 0 

Platyhelminthes 
Turbellaria 0 0 0 
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March 7, 1997 field trip 

Phylum Class/SubClass Order/Family Genus Species Station 1 Station 2 Station 3 
Acari 0 0 0 

Annelida .. 
Polvchaela 

Hopsonia 3 1 3 
Laeonereis Culveri 0 0 0 

Mediomastus 0 0 0 
Nereis 0 0 0 

Spionidae Streblopsio Benedicti 0 0 0 
other 0 0 0 

Oliaochaeta 0 0 0 
Anthropoda ! 

Crustacea 
Cirrioedia 1 1 1 
Cladocera 0 0 0 
CooeDOda 0 0 0 

C:vclopoida 0 0 0 
Harpacticoida Scottolana Canadensis 4 32 23 

Ostracoda 0 0 0 
,.. 

Insecta Chironomidae 3 0 1 
Nematoda 61 50 57 
Nemertea 73 26 28 
Mollusca ,.. 

GastroDOda 0 0 0 
Bivalvia Rangia Cuneata 0 0 0 ... 

Platyhelminthes 
Turbellaria 0 0 0 

March 19, 1997 field trip 

Phylum Class/SubClass Order/Family Genus Species Station 1 Station 2 Station 3 
Acari 0 0 0 .. 

Annelida 
Polychaeta 

Hopsonia 2 0 2 
Laeonereis Culveri 0 0 0 i 

Mediomastus 0 0 0 I 

Nerels 0 0 0 
Spionidae StreQ_Iopsio Benedicti 0 0 1 

other 0 0 0 
Oligochaela 1 0 0 .. 
Anthropoda 
Crustacea 

Cirrioedia 6 2 5 
Cladocera 0 0 0 
CooeDOda 0 0 0 

cyctopoida 0 0 0 
Haroacticoida Scottolana Canadensis 21 13 8 

Ostracoda 0 0 0 
Insecta Chironomidae 8 4 11 

Nematoda 33 54 62 I 
Nemertea 24 44 17 I 

,.. 
Mollusca 

Gastropoda 0 0 0 ! 
Bivalvia Rangia Cuneata 0 0 0 

Platyhelminthes 
Turbellaria 3 1 0 

.. 

.. 

.. 
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April 18, 1997 field trip 

Phvlum Class/SubClass 

Annelida 
Polychaeta 

~oct;;,eta I 
Cru 

Cirripedia 
Cladocem 
CopepOda 

Osncocla 
Insecta 

Nematoda 
Nernertea 
Mollusca 

GastmDOCia 
Bivalvia I 

Platyh 
Turbellaria I 

May 13, 1997 field trip 

Phylum Class/SubClass 

Annelida 
Polychaeta 

OliQochaeta 
Anthropoda 
Crustacea 

~ 
Copepoda 

Ostracoda 
Insecta 

Nematoda 
Nemertea 
Mollusca 

Gastropoda 
Bivalvia 

Platyllelminthes 
T urbellaria 

Order/Family 

Spionidae 

Cyclopoida 
Harpacticoida 

Chimnomidae 

Order/Family 

Spioniclae 

Cyclopoida 
Harpacticoida 

Chimnomidae 

Genus Species Station 1 Station 2 Station 3 
Acari 0 0 0 

Hopsonia 1 0 0 
Laeonereis Culveri 0 0 0 

Mediomastus 0 0 0 
Nereis 0 0 0 

StrebloDsio Benedicti 0 0 0 
other 0 0 0 

0 0 2 

H=F 3 
0 
0 
0 0 0 

nsis 2 6 7 
0 m 4 
13 8 
75 

0 0 1 
Rangia Cuneata 0 1 1 

0 0 1 

Genus ·Species Station 1 Station 2 Station 3 
Acari 0 0 0 

Hop sonia 1 0 0 
Laeonereis Culveri 0 0 0 

Mediomastus 0 0 0 
Nereis 0 0 0 

Streb/opsio Benedicti 0 0 0 
other 0 0 0 

4 2 0 

t$±:$j 
8 
0 
0 
0 

Scotto/ana Canadensis 0 1 3 
1 1 5 

38 42 37 
19 12 18 
54 38 33 

0 1 0 
Ra®ia CUneata 0 3 0 

0 0 3 
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June 6, 1997 field trip 

Phylum Class/SubClass Order/Family Genus 
Acari 

Annelida 
Polvchaeta 

Hopsonia 
Laeonereis 

Mediomastus 
Nereis 

Spionfdae Streblopsio 

OlfQochaeta 
• Anthropoda 

Crustacea 
Cirripedia 
Cladocera 
CooetiOda 

Cyclopoida 
Harpacticoida Scottolana 

Ostracoda 
Insecta Chironomidae 

Nematoda 
Nemertea 
Mollusca 

GastroPOda 
BivaMa Ranaia 

Platyhelminthes 
Turbellaria 

July 10, 1997 field trip 

Phvlum Class/SubClass Order/Family Genus 
Acari 

AnneUda 
Polvchaeta 

Hopsonia 
Laeonereis 

Mediomastus 
Nereis 

Spionidae Streblopsio 

Oligochaeta 
Anthropoda 
Crustacea 

Cirrioedia 
Cladocera 
Cooeooda 

Cvclopoida 
Harpacticoida Scottolana 

Ostracoda = Insecta Chironomidae 
Nematoda 
Nemertea 
Mollusca 

GastroDOda 
Bivalvia Ranaia 

Platyhelminthes 
Turbellaria 

44 

Species Station 1 Station 2 
0 0 

0 0 
Culveri 0 0 

0 0 
0 0 

Benedicti 0 0 
other 0 0 

0 5 

2 14 
0 0 
0 0 
0 0 

Canadensis 0 2 
0 1 
15 46 
26 28 
58 40 

0 1 
Cuneata_l 0 0 

0 0 

Sj:)ecies Station 1 Station 2 
0 0 

0 0 
Culveri 0 0 

J 0 0 
0 0 

Benedicti 0 0 
other 0 0 

2 0 

1 1 
0 0 
0 0 
0 0 

Canadensis 0 0 
0 0 
36 23 
1 4 

116 70 

1 0 
Cuneata 0 3 

0 0 

Station 3 • 
0 I 

0 
0 J 
0 
0 
0 
0 
6 

17 
0 
0 
0 
0 
2 
51 
17 
10 

0 
0 

0 

Station 3: 
0 

0 
0 
0 
0 
0 
0 
1 

10 
0 
0 
0 
0 
0 

82 
4 
23 

0 
0 

0 

II 
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July 31, 1997 field trip 

Phylum Class/SubClass Order/Family Genus Species Station 1 Station 2 Station 3 
Acari 0 0 0 

Annelida 
Potychaeta 

Hop sonia 0 0 0 
Laeonereis Culveri 0 0 0 

Mediomastus 0 0 0 
Nereis 1 0 1 

Spionldae Streblopsio Benedicti 0 0 0 
other 0 0 1 

Oligochaeta 47 15 1 
Anthropoda 
Crustacea 

Cirrioedla 0 0 3 
Cladocera 0 0 0 
CopePOda 0 0 0 

Cyclopoida 0 0 0 
Hai'J!acticoida Scottolana canadensis 0 0 7 

Ostracoda 1 0 0 
Insecta Chironomidae 25 10 41 

Nematoda 50 20 27 
Nemertea 2 56 20 
Mollusca 

GastroPOda 0 0 1 
Bivalvia Ranaia Cuneate 0 0 0 

Platyhelminthes 
T urbellaria 0 0 0 

September 5, 1997 

Phvlum Class/SubClass Order/Family Genus .Species Station 1 Sta~n2~ 
Acari 0 

Annelida 
Polychaeta 

Ho{JSonia 10 2 1 
Laeonereis Culveri 0 0 0 

Mediomastus 0 0 0 
Nereis 1 2 1 

Spionidae Streblopsio Benedicti 19 26 61 
other 0 0 0 

Oliaochaeta 3 0 0 
AnthroPOda 

Crustacea 
Cirrioedia 0 0 0 
Cladocera 0 0 0 
CooeDOda 0 0 0 

Cyctopoida 0 

ti±3 Harpacticoida Scotto/ ana canadensis 4 
Ostracoda 0 

Insecta Chironomidae 1 1 3 
Nematoda 86 44 23 
Nemertea 0 6 3 
Mollusca 

0 0 0 
Bivalvia Rangia Cuneata 0 1 0 

Platyhelminthes 
Turbellaria 0 0 0 
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October 16, 1997 field trip 

Phylum Class/SubClass Order/Family Genus Species Station 1 Station 2 Station 3 
Acari 0 0 0 

Annelida 
Polychaeta 

Hopsonia I 0 0 1 
Laeonereis Culveri 0 0 0 

Mediomastus 0 0 0 
Nereis 1 1 0 

Spionidae Streb/otJsio Benedicti 3 2 12 
other 0 I 0 0 

Oligochaeta 0 0 0 
Anthropoda 
Crustacea 

m Cirrioedia 13 0 
Cladocera 0 0 
Copepoda 0 0 

Cyclopoida 0 o I 0 
Harpacticoida Scolto/ana canadensis 0 4 tt= Ostracoda 0 0 

Insecta Chironomidae 10 0 
Nematoda 51 62 

... 

.. 
Nemertea 37 14 15 
Mollusca 

GastroPOda 0 0 
Bivalvia Rangia Cuneata 0 0 0 

Platvhelmlnthes .... 
T urbellaria 0 0 0 

December 5, 1997 .. 
Phylum Class/SubClass Order/Family Genus SDecies Station 1 Station 2 Station 3 ... 

Acari 0 0 0 
Annelida 
Polvchaeta 

Hopsonia 2 2 2 ,. 
Laeonereis Culveri 0 0 0 

Mediomastus 0 0 0 
Nereis 0 0 0 

Spionidae Streblopsio Benedicti 5 14 12 
other 0 0 1 

Oligochaeta 1 0 
Anthropoda .. 
Crustacea 

ia 15 9 10 
Cladocera 0 0 0 
Copepoda 0 0 0 .. 

CVCioPOida 0 0 0 
Harpacticoida Scotto/ana canadensis 0 1 1 ... 

Ostracoda 0 0 0 
Insecta Chironomidae 1 3 3 

Nematoda 17 18 22 
Nemertea 50 137 37 
Mollusca 

Gastropoda 0 0 0 
Bivalvia Rangia Cuneata 0 0 0 .... 

Platyhelminthes 
Turbellaria 0 0 2 

... 

... 
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I Field Trip Date Replicates Station 1 Station 2 Station 3 

I Dec. 18, 1996 1 0.37 0.44 0.70 
2 0.35 0.54 0.67 

3 0.48 0.51 0.69 
Average 0.40 0.50 0.69 

I Feb. 14, 1997 1 2.87 2.56 3.19 
2 2.06 2.10 2.10 

3 3.05 2.16 2.24 
Average 2.66 2.27 2.51 

I March 19, 1997 1 1.90 0.59 0.93 
2 1.80 0.47 1.32 

3 1.44 0.45 1.33 

Average 1.71 0.50 1.19 

I April 18, 1997 1 1.75 0.96 0.53 
2 1.67 1.01 0.80 
3 1.63 1.59 1.13 

Average 1.68 1.18 0.82 

I May 13, 1997 1 0.89 1.17 0.87 

2 1.19 1.57 0.67 
3 1.33 1.39 0.91 

Average 1.13 1.37 0.82 

I June 6, 1997 1 0.89 1.56 0.82 

2 1.26 1.78 0.81 

3 0.86 1.39 1.13 
Average 1.00 1.58 0.92 

I July 10, 1997 1 0.44 0.36 0.21 

2 0.43 0.36 0.17 

3 0.54 0.35 0.18 
Average 0.47 0.36 0.19 

I July 31, 1997 1 1.70 1.05 0.80 
... 2 1.27 1.43 0.94 

3 1.48 1.33 1.32 
Average 1.48 1.27 1.02 II 

I Sept. 5, 1997 1 0.53 0.67 0.59 
2 0.71 1.02 0.88 
3 1.04 1.32 0.46 

Average 0.76 1.00 0.64 

I Oct. 16, 1997 1 0.62 1.30 1.40 

2 0.81 0.70 1.41 
3 1.09 1.08 1.68 

Average 0.84 1.03 1.50 

I Dec. 5, 1997 1 0.71 1.10 2.00 

2 1.43 1.32 1.40 

3 0.95 1.60 0.91 
Average 1.03 1.34 1.44 
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• Preconstruction 

!late: 31251'97 3127197 3131197 414191 41'!197 4111197 4118197 <41'21197 <41'23197 4f26197 <41'27197 

• Fbwmeter 
Flow_eot. (It/He) 
Flow _depth (IQ 
Aow_wldltl(ll) 

000000 000001 000001 000002 000002 000002 000002 000000 000000 000000 000000 
0.017 0.017 0.017 0.017 0.017 0.750 0.000 0.000 0.000 0.750 0.017 

0.5 0.7 0.7 0.5 0.5 1.2 0.7 0.7 0.7 1.0 0.7 
6.00 8.00 8.00 3.00 3.00 5.00 3.00 3.00 3.00 4.00 4.00 

Rainflill (100 x in) 1.00 100.00 52.00 95.00 55.00 219.00 20.00 1.00 1.00 376.00 13.00 
R0111811CS rain gage de lllplaced raingage bottom aamp4er stoleti 

II 
Cono!M:tiGII Event 

Dato: 
GS-1 (FTU) 

utiUty ftags pla..a 
Turtidity (FTU) Hach Me!hod iJ7800 

3125197 3127197 3131197 ~7 41'!191 4111197 41181'97 <41'21/97 41231117 4f26197 4127197 
130 71 86 51 88 73 190 65 73 88 45 

BS-1a 72 170 148 83 200 33 92 61 
BS-1b 77 134 156 95 200 33 92 63 
flS.1C" - BS_Mnn(FTU) 
BS_S!Dev 
Ratio BS_Moan/GS-1(TII'b) 

73 219 205 235 360 57 99 
74.50 152.DO 152.00 89.00 200.00 33.00 92.00 62.00 

3.54 25.46 5.66 8.49 0.00 0.00 0.00 1.41 
104.93 176.74 298.04 101.14 273.97 17.37 135.29 137.78 

Tolal Solds (mgll.) Haeh Melhod II80DIS 
Dille: 3t251'97 3127197 3131197 414197 41'!191 4111197 41181'97 <41'21197 4123197 412B/97 4/27197 
GS·1 (TSS) 108 34 60 26 59 54 180 51 59 40 36 

I 
BS-1a 
BS-1b 
BS..1C" 
BS_Mean (TSS) 

96 231 111' 70 255 17 81 52 
125 180 190 60 280 IS 81 60 

81 360 220 260 520 40 110 
111.00 205.50 177.00 65.00 267.50 16.00 81.00 56.00 

BS_SIDov 21.21 36.08 11.38 7.07 17.64 1.41 0.00 5.56 
Ratio BS_Moan/GS-1(TSS) 326.47 342.50 560.77 110.17 495.37 8.89 202.50 155.56 

I Dille: 
GS-1 (TS) 
BS..Ia 

Tollll Solds (mg/L) S!andard Me!hod 2540 B 
3125197 3127197 3131197 ~7 41'!197 4111/97 4118197 <41'21197 4123197 412B/97 <41'27197 

279 357 320 122 277 N <4116 221 125 256 337 
471 529 179 434 639 - 568 369 

flS.Ib 346 520 111' 439 615 459 280 410 
flS.IC" 1720 433 1144 1523 742 657 

I 
BS_Moon (TS) 
BS_SIDov 
Ratio BS_Mi181'11GS-1(TS) 

408.50 524.60 171.50 436.50 627.00 412.50 434.00 389.50 
64.39 6.38 10.61 3.54 16.97 65.76 217.79 28.99 

114.43 183.111 140.57 157.56 639.80 84.B8 163.16 115.56 
Tollll Suspended Solds (mQ/1.) Slllndord Mo1hnd 25400 

De: 3125197 3127197 3131197 414197 41'!197 4111197 4118197 4121197 4123197 4f26197 4127197 
GS-1 (TSS_SM) 17 28 215 136 62 17 136 

I 
flS.1a 
BS..1b 
Bs-1e" 
BS_Mean (TSS_SM) 

251 577 100 324 203 
247 - 86 124 171 
350 2348 620 366 

249.00 5l0.50 113.00 224.00 187.00 
BS_SIIlov 2.83 94.0S uo 141.42 22.63 
Ratio BS_Mi181'1/GS-1(TSS_SM) 1464.71 182321 43.25 1317.85 137.50 

I 
II 
I 
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Date: 4128197 519197 51101'!17 5112197 51141'!17 5116197 5119/97 5121/97 5123197 
FiOwmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 
Flow_ est {It/sec) 0.000 0.000 0.100 0.000 0.000 0.100 0.000 0.000 0.000 ) Flow_clefl!h (IQ 1.0 0.3 1.0 0.8 0.8 1.1 0.0 0.7 0.8 
Fiow_wicfth(fl) 3.50 1.00 3.00 2.50 2.80 3.00 0.00 2.00 2.50 
Fttinfall {100 x in) 1.00 1.00 70.00 1.00 19.00 94.00 1.00 5.00 71.00 
Romam 
Conltruction event clelring brush removing an 

) Date: 4128/97 519197 5110197 5112197 5114/97 5116197 5119/97 5121/97 5123197 
GS-1 (FTU) 61 157 59 89 72 125 172 67 61 
BS-Ia 60 58 112 41 
BS-1b 64 50 119 55 
BS-Ic" 220 95 246 160 

) BS_Meon (FTU) 62.00 54.00 115.60 48.00 
BS_S!Oev 2.83 5.68 4.95 9.90 
Ratio BS_Mean/GS-1(Turt>) 105.08 75.00 92.40 27.91 

Datil: 4128/97 519/97 5110/97 5112197 5114197 5116197 5115197 5121197 5123197 
GS-1 (TSS) 43 145 46 73 60 109 172 53 47 

) BS-1a 60 55 150 25 
BS-1b 78 60 126 38 
BS-1c• 401 117 345 202 
BS_Maan (TSS) 69.00 57.50 138.00 31.50 
es_s!Oev 12.73 3.54 16.97 9.19 
Ftttio BS_Maan/GS-I(TSS) 150.00 95.83 126.61 18.31 ) Date: 4128/97 5191'!17 5110197 5112/97 5114197 5116197 5119/97 5121197 5122197 
GS-1 (TS) 185 381 180 233 229 199 253 191 193 
BS-1a 230 117 284 126 
BS-1b 264 209 283 59 

) BS-1c" 610 320 1571 352 
BS_Mean (TS) 247.00 183.00 283.50 92.50 
BS_S!Oev 24.04 65.05 0.71 47.38 
Ratio BS_Mtan/GS-1(TS) 137.22 71.18 142.46 36.56 

Date: 4128197 8/9197 5110/97 5112/97 5114197 5116/97 5119/97 5121/97 5122197 .. 
GS-1 (TSS_ SM) 16 195 9 65 48 24 77 25 25 J BS-1a 130 90 160 15 
BS-1b 153 84 161 15 
BS-1c• 714 184 1369 268 
BS_Mean (TSS_SM) 141.60 87.00 160.50 15.00 
es_stOev 16.26 4.24 0.71 0.00 ) Ratio BS_Mean/GS-1(TSS_SM) 1572.22 181.25 668.75 19.48 

Dille: 5115197 5/21197 5123197 

GS-1 (N03) 0.2 0.2 0.6 
BS-1a 0.3 

BS-1b 0.3 ) BS-1c• 0.2 
BS_Mtan (N03) 0.30 
as_StOev 0.00 
Ratio BS_Mean!GS-1(N03) 1.50 

Date: 5119197 5121197 5122197 ) GS-1 (N02) 0 0 0.047 

BS-1a 0.003 
BS-1b 0 

BS-1c" 0 
BS_Mean (ND2) 0.00 

) BS_S!Oev 0.00 
Ratio BS_Mean/GS-1{N02) 

Dille: 5119197 5121197 5123197 

GS-1 (NH3) 1.45 0.64 0.74 

BS-11 0.51 ) BS-1b 0.49 

BS-1c• 0.93 

BS_Mean (NH3) 0.50 

BS_S!Oev 0.01 

Ratio es_MtaniGS-1 (NH3) 0.34 

"' 
Date: 51191'!17 5121/97 5123197 J GS-1 (1'04) 0.03 0.06 0.08 

BS-11 0.11 

BS-1b 0.26 

BS-1c" 0.2 •• 
BS_Mean(P04) 0.19 J BS_StOev 0.11 

Ratio BS_Moan/GS-1(1'04) 6.17 

h 

J 
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• Date: 5129197 612197 814197 616197 619197 6111197 611>4197 6116197 6118197 6120197 
Flowmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

• Flow_eal (ftlllec) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Flow_depth (It) 0.8 0.8 0.8 0.4 0.0 0.0 0.0 0.0 0.0 0.0 
Flow_width(ll) 3.00 2.50 2.00 1.80 2.00 2.00 1.80 1.80 3.00 2.00 
Rainfall (100 x in) 99.00 65.00 1.00 1.00 30.00 3.00 1.00 1.00 69.00 2.00 
Remarks 
Conllnlction event bnsaking gro instal signal light footing ltenclling • Tult>idity (FTU) Hach Melhod f7800 
Date: 5129197 612197 814197 616197 619197 6111197 611>4197 6116197 6116197 6120197 
GS.1 (FTU) 65 63 121 160 75 45 461 100 32 59 
BS.1a 188 430 257 219 
BS.1b 187 423 245 214 
BS.1c• 341 461 304 285 • BS_Mean (FTU) 187.50 426.50 251.00 216.50 
es_stOev 0.71 4.95 8.49 3.54 
Ratio BS_Mean/G5-1(Tult>) 288.46 676.98 334.67 676.56 

Total SoUds (mgll) Hoell Method #8006 
Date: 5129/97 612197 6~197 616197 619197 6111197 6114197 6116197 6116197 6/20197 

• GS.1 (TSS) 43 45 105 150 60 31 625 83 25 46 
BS·11 184 680 331 261 
BS-1b 212 788 320 262 
Bs-1c" 330 625 402 367 
BS_Mean (TSS) 198.00 734.00 325.50 271.50 
es_stOev 19.60 76.37 7.78 14.85 

• Ratio BS_MeiiiiGS-1{TSS) 460.47 1631.11 542.50 1086.00 
Total Solids (mgll) Stllndan:t Mfllhod 2540 B 

Date: 5129197 612197 614197 616197 619197 6111/97 6114197 6/16/97 6118197 6/20197 
GS.1 (TS) 138 216 269 295 80 220 793 83 123 234 
BS.1a 349 1562 467 632 
Bs-1b 370 1922 723 598 

• BS.1c" 1227 2622 955 474 
BS_Mu.n{TS) 359.SO 1742.00 595.00 615.00 
es_stOev 14.85 254.56 181.02 24.04 
RaUo es_Mun/GS-1{TSl 260.S1 806.48 743.75 500.00 

Total Suspended Solids (mgll) s-Method 25400 
Date: 5129197 612197 814197 616197 619197 6111197 6114197 6116197 6/18197 6120197 

• GS-1 (TSS_SM) 31 33 70 97 43 24 577 69 24 23 
Bs-11 275 1207 497 303 
BS-1b 277 1539 488 321 
es-1c• 812 1615 710 412 
BS_Meen (TSS_SM) 276.00 1373.00 492.50 312.00 
es_stOev 1.41 234.76 6.36 12.73 • Ratto es_Me1111Gs-1(TSS_SM) 890.32 4160.61 1145.35 1300.00 

Nitrote-Nilrogen (mg/1.) HACH Mfllhod-
Date: 5126197 612197 814197 616197 619197 6/11197 6114197 6116/97 6116/97 6120197 
GS.1 (N03) 0.4 0.3 0.3 0.3 o.6 0.4 0.4 0.4 0.5 0.3 
Bs-11 0.5 1.1 0.8 0.5 

• BS.1b 0.6 1.1 0.7 0.6 
BS.1c' 0.5 1.4 0.9 0.7 
BS_Mean (N03) 0.55 1.10 0.75 0.55 
es_stOev 0.07 0.00 0.07 0.07 
Ratio BS_Mean/GS-1(N03) 1.38 3.67 1.25 1.10 

Nitrite-Nitrogen (mgll) HACH Melhod -

• Date: 5129197 612197 614197 615197 619197 6111/97 6114197 6116197 6118197 6120197 
GS.1 (N02) 0.003 0 0 0 0.003 0 0 0.014 0 
85-11 0.029 0.05 0.019 0.032 
BS·1b 0.027 0.036 0.017 0.028 
BS.1c' 0.014 0.157 0.02 0.026 
as_ Mean (M02) 0.03 0.04 0.02 0.03 

• es_stOev 0.00 0.01 0.00 0.00 
Ratio es_MaiiiiGS-1(N02) 9.33 2.14 

Ammonia-Ni1rogen (mgll) HACH Method-
Oela: 5129197 612197 6/>4197 816197 619197 6111197 6114197 6116197 6/18197 6120197 
Gs-1 (NH3) 0.71 O.S1 1.04 1.31 0.76 0.54 2.75 0.84 024 0.45 
BS.1a 1.34 2.75 2.75 1.85 • BS.1b 1.44 2.75 2.75 1.8 
BS.1C" 2.68 2.75 2.75 1.91 
es_Mun (MH3) 1.39 2.75 2.75 1.83 
es_stOev 0.07 0.00 0.00 0.04 
RaUo BS_MIIIIIGS-1(MH3) 1.96 5.39 3.62 7.60 

• Phosphonlus (mgll) HACH Method-
Date: 5129197 612197 614197 616197 6/9/97 6111/97 6114/97 6116/97 6118197 6120/97 
GS.1 (1>04) 0.12 0.05 0.05 0.06 0.03 0.03 0.02 0.04 0.1 
BS-1a 0.18 0.31 0.18 0.11 
Bs-1b 0.21 0.33 0.19 0.9 
Bs-1C" 0.24 0.35 0.17 0.08 

• BS_Mun (P04) 0.20 0.32 0.19 0.51 
es_stOev 0.02 0.01 0.01 0.56 
Ratio BS_Maan/GS-1(1>04) 1.63 6.40 6.17 5.05 
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Cote: 
Flowm­
Fiow_est.(ltleoo) 
Flow_deplh(lt) 
Flow_wld!l!(lt) 
R.ainfall(100xltl) 
Remafka 
Construction !vent 

Date: 
GS-1 (FlU) 
8$-1a 
BS.1b 
fl$.1o" 
BS_Moan (FlU) 
BS_S!Dev 
Ratio BS_Moan/Gs-1(Turb) 

Date: 
GS-1 (TSS) 
8S-1a 
BS.Ib 
BS.Io" 
BS_Mean (TSS) 
BS_S!Dev 
Ratio BS_Mnn!Gs-1(TSS) 

Cote: 
GS-1 (TS) 
8S-1a 
llS.1b 
8$-1 .. 
as_Moan (TS) 
BS_S!Dev 
Ratio BS_MoanfGS..1(TS) 

Cote: 
GS-1 (TSS_SM) 
8S-1a 
8$-lb 
8$-lo" 
BS_Moan (TSS_SM) 
BS_Steev 
- BS_MoanfGS..1(TSS_SM) 

Cote: 
GS-1 (N03) 
SS.Ia 
BS.1b 
BS.1.­
BS_Mean{N03) 
BS_S!Dev 
- BS..,MeaniGS-1(N03) 

Cote: 
GS-1 (N02) 
BS.1a 
BS.1b 
8$-1 .. 
as_Moan(N02) 
BS_Steev 
_BS_MoanfGS..1(N02) 

Cote: 
GS-1 (NH3) 
BS.1a 
BS.1b 
BS.1o" 
BS_Mean(NH3) 
BS_S!Dev 
Ratio BS_Mean!Gs-1(NH3) 

Date: 
GS-1 (POol) 
8$-18 
fl$.1b 
BS.1c' 
BS_Mean(P04) 
BS_S!Dev 
- BS_Mnn/Gs-1(P04) 

11f25197 
000000 

0.000 
0.0 

2.00 
1.00 

lltZT/97 
000000 

0.000 
o.a 

1.92 
1.00 

11130197 
000000 

0.000 
0.4 

1.67 
1.00 

Turtldily (FlU) Hach Method moo 
61251117 6127197 8130197 

88 153 

Total Solid$ (mg/1.) Hach Mefllod!l8006 
6125191 lllZT!fl7 8130197 

82 147 

Total Solids (mgll.) Slllndall'l Melllod 2!>10 B 
11f25197 lltZT/97 8130197 

317 481 

Total Suspended Solds (moll) -Ill Mothod 25400 
fl125lll7 lltZT/97 8130197 

82 17 

NltraiHii~rt>gon (mg/1.) HACH Melhod-
fl125/97 lltZT/97 6130/97 

0.2 0.4 

~(rnglt)HACHMelhod-
11f25197 6127/97 8130197 

0 0 

Ammonia-Nitrogen (mg/1.) HACH MethOd-
11f25197 6127197 11130197 

0.74 1.22 

Pllosphorous (mg/1.) HACH Melhod-
fl125lll7 lltZT/91 11130197 

0,03 0.04 
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II Date: 3125197 31271117 3f.l1/97 414197 417197 4111/97 4118197 4121/97 4I23N1 4126197 4!27197 

Ftowmeter 000000 DDDDD1 DDDDD1 DDDD02 DDDD02 000002 DODDD2 DODDDO 000000 DODDDO ODDDDD 
Flow_osl (ft/lec) 0.017 0.017 0.017 0.017 o.o17 0.750 o.oOO 0.000 o.DDD 0.750 0.017 
Flow_doplh (II) o.S 0.7 0.7 0.5 0.5 1.2 0.7 0.7 0.7 1.0 0.7 
Flow_width (II) 5.00 8.00 8.00 3.00 3.00 S.oo 3.00 3.00 3.00 4.00 4.00 

II 
Rolnf1111 (100 x In) 1.00 100.00 52.00 95.00 55.00 219.00 20.00 1.00 1.00 376.00 13.00 
RWII811<s rain gage de replaced raingage bottom sampler stolen 
Construction Event utill1y flags placed 

Mean Partida Size Mean Partie! 
Dole: 3125197 31271117 3f.l1197 414197 417197 4/11197 4118197 4121197 4123197 4126197 4127197 
GS-1 Moan(mm) 
BS.1a 

II BS.1b 
Bs-1c" 
BS_Mean Maan(mm) 
BS_StDov 

Efladiva Siza (01 O) Effective Siz 
Date: 3125197 3127197 3f.l1197 414197 417197 4111197 4/18197 4!21197 4!23197 4126197 4127197 

Ill 
GS-1 010(mm) 
Bs-1a 
Bs-1b 
Bs-1e• 
BS_Moan D10(mm) 
BS_SIOev 

II 
90th Percentile (090) 90th Percenti 

Dille: 3125197 3127197 3f.l1197 41'>197 417197 4111/97 4M8197 4121197 4!23197 4126197 4!27197 
Gs-1 090(mm) 
Bs-18 
BS.1b 
BS.1e" 

II 
BS_Mean 090(mm) 
BS_StDov 

Mass Median Cia. (050) Mass Media 
Dole: 3125197 3127197 3f.l1197 4/4197 4171117 4111197 4M8/97 4121197 4123197 4126197 4127197 
GS-1 050(mm) 
BS.1a 
BS.1b 

II Bs-1e" 
BS_Mean DSO(mm) 
BS_StDov 

Uniformity Uniformity 
Dille: 3125197 3127197 3f.l1197 414197 4nl97 4M1197 4118197 4121197 4123197 4126197 4127197 
GS-1 

II 
BS-1a 
BS.1b 
BS·1c:" 
BS_Moon 
BS_StDov 

Span Span 

II 
Dole: 3125197 3127197 3f.l1197 414197 4nl97 4111197 4118/97 4121197 4123197 4126197 4!27197 
Gs-1 
BS.1a 
BS.1b 
BS.1c:" 
ss_Mean 

Ill 
BS_StDov 

% Vol. Si~ & Clay ~.o < 75mm) 'YoVoi.SiU 
Dille: 3125197 3127197 3f.l1197 414197 417197 4111/97 4M8197 4121197 4f23197 4126197 4127197 
GS-1SIC 
BS.1a 
BS.1b 

II 
Bs-1e" 
BS_Maan SIC 
BS_StDov 

Ill 
II 
II 
II 
Ill 
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Dale: 4!28197 519197 5110197 5112197 5114197 5118197 5119!97 5!21197 51231117 
Fl,_,oter 000000 000000 000000 000000 000000 000000 000000 000000 000000 
Flow_esL (1'1/aec) 0.000 0.000 0.100 0.000 0.000 0.100 0.000 0.000 0.000 ,. 
Flow_depth (II) 1.0 0.3 1.0 0.8 0.8 1.1 0.0 0.7 0.8 
Flow_wi<t1h (ft) 3.50 1.00 3.00 2.50 2.80 3.00 0.00 2.00 2.50 
Rainfall (1 00 x in) 1.00 1.00 70.00 1.00 19.00 94.00 1.00 5.00 71.00 .. 
Remarks 
Conmctian Event elearingbNah removing an 
Size "' Dale: 4!28197 519197 5110197 5112197 5114197 5118197 5119197 5121197 5123197 

GS-1 Mean(mm) 17.48 70.62 38.91 35.55 36.66 25.01 43.14 .. 6S.1a 71.32 33.61 19.3 
BS.1b 49.25 
BS.1c• 58.82 
BS_Mean lolean(mm) 59.80 33.61 19.30 

,.. 
ss_stllev 11.07 
(010) • Date; 4!28197 519197 5110197 5112197 5/14197 5116197 5119!97 5121197 51231117 

GS.1 010(mm) 2.24 3.15 3.03 5.1 8.45 5.18 10.73 
SS.1a 5.65 6.78 5.82 ,.. 
BS.1b 5.37 
BS.1c• 4.65 
BS_Mean 010(mm) 5.22 6.78 5.82 .... 
BS_SIOav 0.52 
• (090) 
Date: 4!28197 519197 5110197 5112197 5114/97 5116197 5119197 5121197 5123197 "' GS.1 090(mm) 30.12 223.47 118.2 87.29 57.01 51.54 85.56 
SS.1a 223.11 116.77 35.52 
BS.1b 119.06 .. 
BS.1c* 172.27 
BS_Mean 090(mm) 171.48 66.77 35.52 
BS_Stllev 52.03 ... 
Cia. (050) 
Date: 4128197 519/97 5/10197 5/12197 5114197 5118197 5119/97 5121197 51231117 ... 
GS.1 050(mm) 10.09 18.39 13.32 19.8 24.58 19.75 30.76 
BS.1a 28.26 27.41 17.35 
SS.1b 25.97 ,. 
BS.1c• 24.24 
BS_Iolean 050(mm) 26.18 27.41 17.35 
BS_SIOav 2.02 .... 
Date: 4/28197 519197 5110197 5112197 5114/97 5/16197 5119197 5121197 51231117 
GS-1 1.206 3.418 2.428 1.284 0.9131 7.35E-<11 0.8274 ,. 
BS.1a 2.062 0.6887 0.5306 
BS-1b 1.419 
BS-1c• 1.96 ... 
BS_Mean 1.81 0.69 0.53 
es_stllev 0.35 ... 
Date: 4!28197 519197 5110197 5112197 5114197 5116197 5119!97 5121197 5/23197 
GS-1 2.763 11.98 8.648 4.151 1.975 2.347 2.432 
BS-1a 7.696 2.189 1.712 ... 
SS.1b 4.377 
BS-1c* 6.914 
BS_Me.an 6.33 2.19 1.71 ... 
BS_SIOav 1.74 
lay ~.e < 75mm) ... 

Dale: 4128/97 519197 5/10197 5112197 5114/97 5116197 5119197 5121197 51231117 
GS-1SIC 97.19 70.77 79.5 87.24 95.43 90 88 
SS.1a 72.17 93 100 ... 
SS.Ib 82.73 
SS.1c* 74.26 
BS_Mean SIC 76.39 93.00 100.00 ... 
es_stOav 5.59 

... 

... 
Ill' 

... 

... 
"" 

... 

... 
,., 
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I 
II 

• Date: 5129!97 612197 614197 616197 616197 6/11197 6114197 6/18197 6118197 6120197 
Flowmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 
Flow_est. (11/aec) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Flew_ depth (ft) 0.8 0.8 0.8 0.4 0.0 0.0 0.0 0.0 0.0 0.0 
Flow_wldlh (ft) 3.00 2.50 2.00 1.80 2.00 2.00 1.80 1.80 3.00 2.00 

II Rainfall (100 x in) 99.00 65.00 1.00 1.00 30.00 3.00 1.00 1.00 69.00 2.00 
Remarlts 
Conalrllction Event breaking gro instal signal !igll! footing trenching 

Mean Particle Size 
Date: 5129197 612197 614197 616197 619!97 6/11197 6114197 6116197 6116197 6120197 
GS.1 Mean(mm) 26.32 78.68 15.06 29.74 46.96 51.17 11.511 511.31 62.76 59.57 • 8S.1e 26.45 30.94 62.65 36.66 
8S.1b 40.51 35.19 47.53 35.07 
8S.1c' 37.86 23.64 311.53 56.31 
BS_Mean Mean(mm) 34.94 29.92 49.57 42.68 
ss_sl!lev 7.47 5.84 12.19 11.83 

• EffeCIW. Size {D10) 
Date: 5126197 612197 614197 616/97 619!97 6111197 6114197 6116197 6118197 6120/97 
GS.1 010(mm) 5.28 6.31 0.87 0.65 7.05 4.77 0.28 4.62 8.31 4.76 
SS.1a 3.34 0.46 4.19 1.08 
SS.1b 2.76 0.59 2.08 1.45 
SS.1c' 1.2 0.24 0.75 1.16 

• BS_Mean 010(mm) 2.43 0.43 2.34 1.23 
BS_SI!lev 1.11 0.18 1.73 0.19 

9Dih Percentile (090) 
Date: 5126197 612197 614197 616197 619/97 6/11/97 6/14/97 6116/97 6118197 6120/97 
GS.1 D90(mm) 49.4 206.68 47.11 97.56 110.74 147.57 19.63 169.89 192.29 171.26 
SS.1a 60.48 80.61 157.72 101.77 

• SS.1b 99.89 99.95 124.86 92.94 
SS.1c' 99.27 63 103.62 159.6 
BS_Mean 090(mm) 86.55 81.19 128.70 118.10 
BS_SI!lev 22.58 18.48 27.30 36.21 

Mass Median Dia. (050} 
Date: 5129/97 612197 614/97 616197 619197 6/11/97 6114197 6116197 6118197 6120/97 

II GS.1 OSO(mm) 18.05 30.39 6.73 7.58 30.53 22.4 2.7 24.82 62.12 23.33 
SS.1a 18.95 13.16 39.67 14.08 
BS.1b 18.64 13.9 25.44 16.35 
SS.1c' 18.45 8.74 17.73 29.7 
BS_Mean 050(mm) 18.68 11.93 27.61 20.04 

II 
BS_S!Dev 0.25 2.79 11.13 8.44 

Un~ormity 

Date: 5129197 6f2/97 614197 616197 619!97 6111/97 6114197 6116197 6118197 6120197 
GS.1 0.9072 2.15 1.78 3.546 1.049 1.62 3.931 1.812 0.9678 2.111 
BS.1a 0.9223 2.008 1.146 2.22 
BS.1b 1.732 2.179 1.466 1.74 

II 
BS.1c' 1.674 2.4311 1.838 1.579 
BS_Mean 1.44 2.21 1A8 1.85 
BS_SI!lev 0.45 0.22 0.35 0.33 

Span 
Date: 5129/97 6f2/97 614/97 616/97 619!97 6111/97 6114197 6/16197 6118197 6120/97 
Gs-1 2.44 6.593 6.868 12.78 3.397 6.376 7.177 6.658 2.962 7.138 

• SS.1a 3.016 6.09 3.87 7.151 
SS.1b 5.212 7.15 4.626 5.598 
SS.1c' 5.315 7.182 5.797 5.335 
BS_Mean 4.51 6.81 4.83 6.03 
BS_S!Dev 1.30 0.62 0.96 0.98 

% Vol. Sit & Clay ~.e < 75 • Dote: 5129/97 612197 614197 616/97 919/97 6111197 6114/97 6118197 6118197 6120197 
Gs-1S/C 96 61 97 86 80 75 96 75 55 68 
BS.1a 95 88 73 85 
SS.1b tr7 87 82 87 
SS.1C" 85 92 84 73 

II 
BS_MeanS/C 89.00 89.00 79.67 81.67 
BS_S!Dev 5.29 2.65 5.86 7.57 

• 
II 

• 
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Oatil: 
Flowm­
Fiow_eol (11/Hc) 
Flow_dejllh (Ill Flow __ (II) 

Rainlai!('!OOxin) 

Rem­
Ccno!Nclion -

Oatil: 
GS-1 Mnn{mm) 
BS.1a 
BS.1b 
B$-1c" 
BS_Moan M-(mm) 
BS_S!Dft 

Date: 
G$-1 010(mm) 
Bs-1o 
Bs-1b 
Bs-1c" 
BS_Moon 010(mm) 
ss_stDev 

Data: 
GS·1 090(mm) 
B$-11 
Bs-1b 
8$-1<" 
BS_Moan OIIO{mm) 
BS_SIDev 

Data: 
GS-1 D50(mm) 
BS.1a 
BS.1b 
BS.1<" 
BS_Moan DSO(mm) 
BS_SIDev 

Date: 
GS·1 
8$-18 
BS.1b 
as-1c• as __ 

BS_SIDev 

Oatil: 
GS-1 
BS.1a 
BS.1b 
8$-1 .. 8S __ 

BS_S!Dft 
m} 

Date: 
GS-1SJC 
BS..1a 
BS.1b 
8$-1 .. as __ SIC 

as_ SOw 

6125197 fil2:7197 6130197 
000000 000000 000000 

0.000 0.000 0.000 
0.0 0.6 0.4 

2.00 1.92 1.67 
1.00 1.00 1.00 

Moon Par11clo Slm 
6125197 fil2:7197 6130197 

25.73 46.69 19.14 

Elfedlw Slm (010} 
6125197 fil2:7/97 6130197 

2.89 1.41 0.73 

80ih Pen:anale \090) 
5125197 fil2:7197 6/:lll/97 

61.D4 173.15 52.66 

Mass Median Dla. (050) 
1!125/117 fil2:7197 6l3lll97 

13.3ol 10.42 7.28 

Ulilolmlly 
6125197 11127197 

1.432 4.D46 

Span 
5125197 IJ/27197 

4.374 16.46 
6130197 

7.134 

,. Vel. Sla & Clay ~-· c 75mm) 
IJ/25/97 11127197 6130197 

92 78 95 

~ 
... 
I 

----
j 
.. 
J 
.. 
I 
.. 

' .... 

' ... -.. 
J 

' .. 
I 
.. -.. 
' .. -.. 
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During Construction (Station 1) 

Data: 7t:ll97 719197 7111/97 7114197 7111!J97 71181!17 7!211'JT 7123197 7f2fll97 7!281!17 7WJ/97 
Flowmetor 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 
Flow_•t (ftlooc) 0.000 0.000 0.000 0.000 0.000 0.000 0.100 0.000 0.000 0.000 0.000 
Fiow_Oeptn (!!) 0.1 0.7 0.8 0.5 0.6 0.5 0.7 0.5 0.3 0.2 0.0 
Flow_wfdth (f!) 0.92 2.00 2.00 1.83 2.00 1.83 2.25 2.08 1.00 0.50 0.00 
RainlaU {100 • in) 1.00 159.00 1.00 1.00 1.00 1.00 53.00 1.00 1.00 1.00 1.00 
Remai!IS 
Cons1rudlon Evan! mowing;stor aampler dest storm drain culverts up 1tr 

Turbidity (FTU) Hoell Melh 
Data: 7t:ll97 719197 7111197 7114197 7111!J97 71181!17 7!21197 7f23197 71261S7 7f21!J117 7130197 
GS-1 (Fl1J) 182 61 38 39 20 40 34 27 103 115 109 
BS-10 461 38 126 
BS-1b 461 35 120 
BS-1C: 461 146 295 
BS_Moan(FTU) 461.00 35.50 123.00 
BS_SIDeY 0.00 0.71 424 
Rllllo BS_Maan/GS-1 (Twt>) 755.74 177.50 381.76 

Total Solids (rng/L) Heel\ 
Dote: 713197 719197 7111197 7114197 7111!J97 71181!17 7!21197 71231'i17 71261S7 7!28197 7130197 
GS-1 (TSS) 158 45 22 30 16 35 24 15 51 32 45 
BS.Ia 899 41 203 
BS.Ib 825 43 190 
BS.Ic" 825 230 380 
as_Maan (TSS) 7132.00 42.00 198.50 
BS_Sillev 89.10 1.41 9.19 
Rllllo BS_Maan/GS-1 (TSS) 16113.33 2132.50 818.75 

TOial Solids (rng/L) Sbmda 
Oato: 713197 719197 7111197 7114/97 7118197 7118197 7!21197 7f23197 7f2fll97 7f21!J117 7WJ/97 
GS-1 (TS_SM) 395 170 233 299 278 318 158 372 377 641 405 

BS.Ia 2586 473 1099 
BS.1b 3442 473 1175 
BS.1C: 3880 1981 2767 
BS_Moan (I'S_SM) 3014.00 473,00 1137.00 
as_slllev 809.28 0.00 53.74 
Rllllo BS_Molln/GS-I(TS_SM) 1772.114 170.14 728.65 

Total Suapenclod Solids ( 

Dale: 713197 719197 7111/'J1 7114197 71181!17 7118197 7121197 7f23197 7126/i7 7128197 7WJ/97 
GS-1 (TSS_SM) 185 26 15 27 13 35 217 15 71 73 48 
BS.1a 2543 213 590 
BS.Ib 3200 208 814 
Bs-1c' 3728 1592 1140 
BS_Moan (TSS_SM) 2871.50 210.50 802.00 
as_Sillev 484.57 3.54 16.97 
Rllllo BS_Molln/GS-I(TSS_SM) 11044.23 181923 277.42 

61 



.. 
Date: 713197 719/97 71111f11 7114197 7118197 7118/97 

~on (mgll.,) HA 
7121197 7/21.197 7!2el97 7128197 7130197 

GS-1 (NOS) 0.7 0.5 0.2 0.2 0 0.3 0.3 0.1 1 1.4 .. 
Bs-1a 0.9 0.3 0.4 
BS.1b 1 0.3 0.3 
I!S-1C' 0.9 1.1 0.5 
BS_Mean(N03) 0.115 0.30 0.35 
BS_SitM 0.07 0.00 0.07 
Ratio BS_Mean/GS-1 (NOJ) 190.00 116.67 

""' NiUI!o-Nitrogen (mgll.,) HA 
Dato: 713197 719197 7111187 7114197 7118197 7118197 7!21187 7!23197 7!2el97 7!28197 7130187 
GS-1 (N02) 0 D.ll26 0 0.001 0.002 O.Dil4 0 0.()()1 0 0 0 ... 
8S.1a 0 0.035 0 
BS-1b 0 0.035 0 
BS.1e" 0 0.039 0.005 .. 
BS_Mean(N02) 0.00 0.04 0.00 
BS_SitM 0.00 0.00 0.00 
Ratio BS_MaaniGS-1(N02) 0.00 1750.00 

AmmoniJI.Nitrogen (lng/L) 
Data: 713197 719197 7111/97 7114197 7/18197 7118197 7121/f11 7f23197 7126197 7!28197 7130197 
GS-1 (NH3) 12 0.45 1.04 0.-4 0.26 0.37 0.65 0.31 1.32 1.66 1.34 
Bs-11 2.75 1.$1 2.12 .. 
8S.1b 2.75 1.42 2.15 
BS.1e" 2.75 2.75 2.32 
BS_MNn (NHJ) 2.75 1.47 2.14 
es_S~tM 0.00 0.06 0.02 
Ratio BS_MeaniGS-1(NH3) 611.11 523.21 328.<111 

Phaspll""""' (mg/1.) HAC .. 
Data: 713197 719197 7111197 7/14187 7118197 7118/97 7!21197 7/21.197 7126/97 7!28Ji7 7130/f11 
GS-1 (P04) 0.02 0.11 0.9 0.34 0.04 0.5 0.04 0.01 0.07 0.26 0.09 
BS.1a 028 0.1 o.oe ,... 
8S.1b 0.24 0.1 0.05 
8S-1e" 022 025 0.28 
BS_MNn (1'04) 0.26 0.10 o.oe ... 
es_S~tM 0.03 0.00 0.01 
Ratio BS_MOIIIIGS-1 (1'04) 236.311 250.00 137..50 ... 
Dato: 713197 719197 7111/97 7114187 7118197 7/18Ji7 7!21/f11 7/21.197 7126197 7128Ji7 71301f17 
_, 

000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 
flow_est. (II/SOC) 0.000 0.000 0.000 0.000 0.000 0.000 0.100 0.000 0.000 0.000 0.000 .. 
Flow_dolllh (II) 0.1 0.7 0.6 0.5 0.6 0.5 0.7 o.s 0.3 0.2 0.0 Flow __ (I!) 

0.92 2.00 2.00 1.63 2.00 1.63 2.25 2.09 1.00 0..50 o.oo 
RainlaU (100 xln) 1.00 159.00 1.00 1.00 1.00 1.00 53.00 1.00 1.00 1.00 1.00 
Rem""" 

,.. 
conotruc!lon Event rnowing;stor SIIITII'Ier dest storm drain Clllvans u;> Sir 

Mean Perticte SCze .... 
Date: 713197 719197 7111197 7/14197 7118197 7118/97 7!21197 7/21.197 7126/97 7!28197 7130197 
Gs-1 (mm) 5354 
BS-1a 
BS.1b ... 
BS-1c' 
BS_Maan (mm) ... BS_SitM 

ErtO<IIve Size (010) 
Dale: 713197 719197 7111197 7114187 7/18Ji7 7118/97 7!21187 7/21.197 7!28/97 7128/97 7130187 
Gs-1 (mm) 5.1111 .-
BS-1a 
BS-1b 
BS-1c• ... 
BS_Mean (mm) 
BS_SitM 

90111 Pen:enllle (090) ... 
Dole: 713197 719197 7111197 711.,.7 7/18197 7118197 7f21/97 7f23197 7!28/97 7{28197 7130187 
Gs-1 (mml 139.1 
BS.1a "" BS-1b 
BS-1c' 
BS_Maan (mm) .. 
IIS_SIOew 

Mass Median Cia. (050) 

Dato: 713197 719197 7111197 711<W7 7118197 7118197 7121187 7/21.197 7126/97 7f28197 7130187 .. 
GS-1 (rnm) 29.$1 
BS.1a 
BS.1b r 
BS·1C' 
IIS_Maan (mm) 
es_S~tM .. 

,.. 

"" 
.,.. 

.. 
... .. 
,., 

.. 
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II 
II 

Dale; 8/1197 814197 816197 819197 8111197 8113197 8115197 11119197 8121197 
-•ter 000000 000000 000000 000000 000000 000000 000000 000000 000000 

II Flow_est (!IIsee) 0.000 0.000 o.ooo 0.000 o.ooo 0.000 0.000 0.000 0.000 
Flow_<llplh (It) 0.5 0.6 0.4 0.5 0.5 0.4 0.3 0.0 0.0 

--- (It) 
2.42 2.42 2.17 2.42 2.33 2.08 1.25 0.00 0.00 

~lah(100xin) 74.00 11.00 1.00 27.00 1.00 1.00 1.00 1.00 1.00 
Remaoo 
ConstNction e: .. nt water main connections lnstaling pipes acn:>ss ros no furlherw utiilily pale in backfiRing pi veT>j dry Site. Site talally dr 

Ill dt17800 Turbldily (FT 
Date: 811197 8/4197 816197 819197 8111197 8/13197 8/15197 8/19197 8121197 
GS-1 (FTU) 38 36 45 26 28 38 36 
BS.1a 461 77 30 
BS.1b 461 77 28 

~ 
BS.1c• 461 118 45 
es_Mean (FTU) 461.00 77.00 2!1.00 
es_stOev 0.00 0.00 1.41 
Ratio BS_Meani3S·1(Turt>) 1213.16 213.89 111.54 
ethad ti8006 Total Solids ( 
Date: 1!11197 1!14197 8!6197 819197 8/11197 8/13197 8115197 11119197 8121197 

II 
GS.1 (TSS) 26 21 22 13 8 19 22 
BS.1a 825 80 25 
BS.1b 825 78 18 
Bs-1c" 825 124 34 
BS_Mun (TSS) 825.00 79.00 21.50 
es_stOev 0.00 1.41 4.95 

• Ratio BS_Mean/GS.1(TSS) 3173.08 376.19 165.38 
d Method 2540 B T atal Solids ( 
Date: 8/1197 814197 816197 819197 8111197 8/13197 8/15197 8119197 11121197 
GS-1 (TS_SM) 290 186 228 232 254 266 303 
Bs-1a 1801 390 278 
Bs-1b 2924 401 279 

II BS.1C" 3880 530 357 
BS_Mun (TS_SM) 2382.50 395.50 278.50 
es_SlOev 794.08 7.78 0.71 
Ratio BS_Mun/GS-1(TS_SM) 814.86 212.63 120.04 
gil.) StandaRI Method 2540D Tala! Suspen 

~ 
Date: 811197 8/4197 816197 819197 8111197 8113197 8/15197 8119197 8121197 
GS-1 (TSS_SM) 30 15 15 20 11 5 38 
Bs-1a 2458 118 34 
Bs-1b 2574 142 39 
BS.1c• 2060 249 82 
BS_Mean (TSS_SM) 2515.00 130.00 36.50 

II 
ss_stOev 83.44 16.97 3.54 
Ratio BS_Mean/GIS.1(TSS_SM) 8383.33 866.67 182.50 
HMe!llad,_ Nltnlti!I-Nitro 

Date: 811197 1!14197 8!6197 819197 8111197 • 8113197 8115197 8119197 8121197 
GS-1 (N03) 0.4 0.3 
BS.Ia 

II 
BS.Ib 
BS.1c• 
es_Mnn(N03) 
BS_S!Oev 
Ratio BS_Mean/GS.1(N03) 
HMethodMM Nltrite-Niln:lg 

II Date: 8/1197 814197 8!6197 1!19197 8111197 8/13197 8115197 8119197 8121197 
GS-1 (N02) 0 0.003 0 0 0 0 0 
BS.1a 0.154 0.026 
BS.1b 0.182 0.029 
BS-1c" 0.157 0.029 

4 
BS _Mean (N02) 0.16 0.03 
BS_S!Oev 0.01 0.00 
Ratio BS_Mean/GS.1 (N02) 8266.67 
ACHMe!lladMM Ammonl.wl~ 

Date: 811197 814197 816197 1!19197 8111197 8/13197 11115197 8119197 11121197 
GS.1 (NH3) 0.68 0.111 0.58 0.38 0.24 0.43 0.16 

II 
BS.Ia 2.75 0,58 0.49 
BS.1b 2.75 0.55 0.47 
BS.1c· 2.75 0.78 0.56 
BS_Mean (NH3) 2.75 0.56 0.48 
as_SlOev 0.00 0.01 0.01 
Ratio BS_Mean/GS-I(NH3) 404.41 292.11 126.32 

II Me!llod,_ Phosphorous 
Date: 811197 1!14197 816197 819197 8111197 8113197 8/15197 8119197 8121197 
GS-1 (P04) 0.28 0.04 0.05 0.11 0.18 0.08 0.12 
BS.Ia 0.44 0.1 0.1 
Bs-1b 0.4 0.14 0.11 
Bs-1c• 0.47 0.75 0.17 

II BS_Mun (1'04) 0.42 0.12 0.11 
es_stOev 0.03 0.03 0.01 
Ratio ss_Mun/GS-1(1'04) 150.00 300.00 95.45 

II 
~ 
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' 
' Data: 8127/97 812197 9/4/97 9/9/97 9/11/97 9/161!17 9/23197 9126/97 9130/97 1012/97 

Flowmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

J Flow_eal. (ftlsec) 0.000 0.000 0.000 0.000 0.000 0.000 0.375 0.000 0.000 0.000 
Flow_depth (fl) 0.4 0.0 0.0 0.0 0.5 0.3 1.0 0.8 0.5 0.5 
Flow_ width(!!) 2.08 0.00 0.00 0.00 2.67 2.00 3.50 2.50 2.33 2.08 
Rainfall (100 x in) 1.00 1.00 1.00 1.00 106.00 1.00 655.00 83.00 1.00 1.00 
Remaru heavy 111in, h sunny, caol sunny,humid warm. sunny 
Conaln!CtiOn Event 11111<>ring dra dry. no sam dry dry.bS2 stn p soil build up at tse no constnJcti drainage ella Digging aeer None appare -) Hach Mathod 17800 Turbidity (FTU) Hach Method #7800 
Data: 8127197 912191 9/4/97 9/9/97 9/11/97 9/18/91 9/23197 9/26197 9130197 1012/97 
GS-1 (!'TU) 22 26 16 65 25 60 22 
BS-11 461 461 461 
BS-1b 461 461 461 
BS-1c" 461 461 461 -BS_Mean (!'TU) 461.00 461.00 461.00 
es_stOev 0.00 0.00 0.00 
Ratio BS_Moan/GS-1(Tutt>) 1773.08 10923 1844.00 

g/1.) Hach Method #8006 Total Solids (mg/1.) Hach Method #8006 
Data: 8127197 912197 914/97 9/9/97 9/11/97 9/16197 9123197 9/26/97 9130/97 1012/97 
G$-1 (TSS) 10 17 8 48 20 55 21 -BS.1a 825 825 825 
BS-1b 825 825 825 
BS-1c" 825 825 825 
BS_Moan (TSS) 825.00 825.00 825.00 
es_stOev 0.00 0.00 o.oo 
Ratio BS_Moan/Gs-1(TSS) 4852.94 1718.15 4125.00 -giL) Standard Method 2540 B Total Solids (mg/1.) Standard MOlhod 25 
Data: 8127/97 912197 9/4/97 9/9191 9/11/97 9/161!17 9123197 912eJ!17 9130/97 1012/97 
G$-1 (TS_ SM) 226 251 477 81 326 371 305 
BS-1a 3545 22<146 2430 
BS-1b 2114 21913 2553 -es-1e• 9745 57108 6477 
BS_Mean (TS_SM) 2829.50 22209.50 2491.50 
es_stOev 1011.87 334.46 86.97 
Ratio BS_Mean/Gs-1(TS_SM) 1127.29 27419.14 764.26 
ed Solids (mg/1.) Sl.lndarcl MOlhod 25400 Total Suspended Solids (mg/1.) Sl.lndarcl 

Data: 8/27/97 912/97 9/4/97 919/97 9/11/97 9/16/97 9123197 912eJ!17 9130197 1012/97 -GS-1 (TSS_SM) 20 17 19 44 36 54 13 
BS.1a 3431 16603 1926 
BS.1b 2712 18246 1!137 
BS-1c• 7532 24861 4041 
BS_Mean (TSS_SM) 3071.50 17424.50 1931.50 
es_stOev 509.41 1161.78 7.78 -Ratio BS_Mean/GS-1(TSS_SM) 18067.65 39601.14 5365.28 
n (mg/1.) HACH MOlhod- Nitrate-Nilrogen (mg/1.) HACH Method # 

Dale: 8127/97 912197 9/4/97 919197 9/11/97 • 9/16197 9/23197 9128/91 9130197 1012/97 
Gs-1 (N03) 0.2 0.3 02 0.5 0.5 0.3 0..2 
BS-1a 1.4 0 0.061 
Bs-1b 1.4 0.1 0.082 -BS-1c• 1.1 0..2 0.1 
es_Moan (N03) 1.40 0.05 0.07 
BS_StOev 0.00 0.07 0.01 
Ratio BS_Mean!Gs-1(N03) 486.67 10.00 14.30 
n (mg/L) HACH Method- N'llrile-Nitrogen (mg/L) HACH Method #8 -Dale: 8127/97 912197 914/97 9/9/97 9/11/97 9/161!17 9123197 8126/97 9130/97 1012/97 
GS-1 (N02) 0.002 0.016 0.002 0.008 0.01 0.007 0.002 
BS-11 0.032 0.001 0.018 
Bs-1b 0.032 0.001 0.027 
BS-1c" 0.099 0.007 0.001 
BS_Mean (N02) 0.03 0.00 0.02 -es_stOev 0.00 0.00 0.01 
Ratio BS_Moan/GS-1(N02) 200.00 12.50 225.00 
ogen (mg/1.) HACH Mathod1818 Ammonia-Nitrogen (mg/1.) HACH Metho 
Dale: 8127197 912/91 914197 919191 9111/97 91161!17 9123197 91261!17 9130197 1012/97 
Gs-1 (NH3) 0.23 0.4 0.05 1.12 0.55 0.79 0,53 

BS.1a 2.75 0.25 2.75 -BS-1b 2.75 021 2.75 

Bs-1c' 2.75 0.32 0.75 
BS_Mean (NH3) 2.75 026 2.75 

es_StOev 0.00 0.01 0.00 

Ratio es_Mean!Gs-1(NH3) 687.50 23.21 500.00 

' 
(mg/1.) HACH MOlhod- Phosphoroua (mg/1.) HACH Method-

Date: 8127/97 812197 9/4/97 919/91 9/11/97 91161!17 9123197 9126197 9130197 1012/97 

Gs-1 (P04) 0.18 0.11 0.4 0..21 0.08 0.06 0.07 

BS-1a 0.1 0.3 0.434 

BS-1b 0.12 0.4 0.177 

Bs-1e' 0.09 0.7 02 , BS_Mean (1'04) 0.11 0.35 0.31 

es_stOev 0.01 0.07 0.18 

Ratio es_ Mean/GS-1 (1'04) 100.00 166.67 381.88 

' t 
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• 
II 

tlale: 101101117 10/14197 10116197 10121/117 10t.Wil7 10128197 10130197 111411l7 1117197 11111197 11/13197 
Flow.- 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

II 
Flow_orst.(ft/Uc) __ ..,.(!!) ___ (II) 

Ralnfd (100. In) 

0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010 
0.11 0.8 0.11 0.6 0.6 0.4 0.7 0.4 0.7 0.7 0.8 

3.00 2.50 2.25 2.25 2.25 2.08 2.87 2.25 2.87 2.63 2.92 
108.00 1.00 1.00 1.00 9.00 1.00 31.00 15.00 104.00 51.00 101.00 - roiny.I!Umicl,lllllny,wotg !lUnny, cooi ~~Unny.dlygraunnyltumldll!ynoGSIII Ovoi'CIIO!,w IIUnft)',cooL BOIIIBSmls avorcost.co pa111ydoucly 

Con&!n.lc:tiM Evon! noeotMty nooclivtly noootMty -•ciOCtivilyeero noootMty no ootMty - ptlll1pi digging and no ac:tiVI!y. storm chann 

II tlale: 
GS-1 (1"11.1) 
IIS-18 

TwllldiiV (1"11.1) ,_ -IJ7800 
101101117 10114197 10118197 101211117 10124197 10128197 1Q/30/117 111411l7 11171117 111111117 11113197 

50 60 202 33 52 140 130 87 82 99 30 
340 461 183 

IIS-1b 320 461 175 
BS.1c' 322 461 187 

Ill 
BS_Maan(1"11.1) 
BS_SIDeY 
Rallo BS_Maan!Gs-1(Tur!>) 

tlale: 

330.00 461.00 1611.00 
14.14 0.00 8.49 

660.00 768.33 130.00 
Total Solids (mg/1.,) Hach Method-

10110197 10114197 10116197 101211117 10124197 10128197 10130197 11/4/ll7 11171117 11111197 11113197 
Gs-1(TSS) 42 39 181 24 47 128 119 58 60 87 18 
BS·1a 620 825 192 

Ill IIS-1b 
IIS-1c• 
BS_Meon (TSS) 
BS_SIDtw 

615 825 210 
565 825 235 

617.50 825.00 201.00 
3.54 0.00 12.73 

Rallo BS_Mnn/GS-1(TSS) 1470.24 2115.38 168.91 
01! Total Soids (mg/1.) Slandanl Mothod 2540 B 

Ill 
tlale: 
GS·1 (TS_SM) 
IIS-11 
I!S.1b 

10110/97 10114197 10116197 101211117 10124197 10128197 10130197 111411l7 11171117 111111117 11113197 
258 265 337 355 2116 281 163 435 213 328 228 

1401 3851 265 
1456 3851 284 

IIS-1c' 1e68 7725 376 BS __ (TS_SM) 
1>428.50 3851.00 274.50 

Ill 
BS_SIDeY 
Rallo BS_Meln/GS-1(TS_SM) 
-25400 
Dille: 

38.89 0.00 13.44 
553.68 1377.74 168.40 

Tolal S...,.._ Soldo (mg/1.) Slandard Mothod 2540D 
101101117 10114197 10116197 101211117 10124197 10128197 10/301117 1114197 11171117 11N11117 11113197 

GS-1 (TSS_SM) 28 21 811 78 55 71 41 243 57 71 25 
IIS-1e 1328 33!17 187 

II 
IIS-1b 
IIS-1c' 
BS_Meen (TSS_SM) 
BS_SIDeY 
Rlllioi!S_Mun/Gs-1(TSS_SM) 

1328 33!17 200 
1585 5938 270 

1328.00 3397.00 193.50 
0.00 0.00 9.19 

4742.88 18176.111 471.115 - ~(mg/I.,)HACHMethod-
Dille: 10110/97 10114197 10118197 101211117 10124197 10128197 10130197 11/4/ll7 11171117 11111197 11/13197 

II GS-1 (N03) 
BS.1a 
IIS-1b 
BS.1c' 

0.4 0.6 0.4 0.1 0.3 0.3 o.5 0.017 0.001 0.6 0.3 
0.4 0.1 0.4 
0.3 0.1 u 
0.5 0.1 0.6 

BS_Meen(N03) 0.35 0.10 0.40 
as_SIDeY 0.07 0.00 0.00 

II 
Rallo BS_Meln/GS-1(N03) 

• 
Dille: 
GS-1 (N02) 

87.50 16.87 60.00 
NitliiHIIIII>gon(ITIQIIJHACHMothod-

10110197 10/14197 10118197 101211117 10124197 10128197 10130197 111411l7 11171117 11111197 11113197 
0.021 0.022 0 0.001 0.008 0 0.002 0.3 0.3 0.021 0.012 

IIS-1e 0.01 0.001 0.012 
IIS-1b 0.008 0.001 0.011 

II 
IIS-1c' 
BS_Moon (NO:l) 
BS_SIDeY 
Rlllio BS_Meen/GS-1(N02) 

0.007 0.003 0.008 
O.Q1 0.00 0.01 
0.00 0.00 0.00 

38.10 4.55 575.00 - Arnmonla-Nttogon (mg/L) HACH Method-
tlale: 101101117 10114197 10/18197 101211117 10124197 10128197 10130197 11/4/ll7 11171117 11111197 11113197 

II 
GS-1 (NH3) 
IIS-11 
IIS-1b 
IIS-1c• 
BS_Mun(N-13) 

0.55 0.75 1.55 0.35 0.115 1.08 1.24 0.05 0.04 1.1 0.41 
1.11 0.82 1.8 

2.17 0.112 1.9 
2.36 1.0S 1.95 
2.04 on 1.85 

BS_SIDtw 0.19 0.00 0.07 

II 
Rallo BS_Meen/GS-1(Mi3) 
II 
tlale: 
GS-1 (1'04) 
IIS-10 

370.00 82.67 149.19 
P~ (mg/I.)HACHMothOd-

101101117 10114197 10116197 101211117 10124197 10128197 10/3CI/97 11/4197 11171117 11111197 11113197 
0.16 0.16 0.04 O.D3 0.24 0.02 0.08 1.02 0.72 0.08 0.11 
0.19 0.01 02 

BS.1b 0.2 0.01 023 
BS.1c• 0.25 0.05 0.75 

II BS_Meon(P04) 
BS_SIDev 
Rlllio BS_Moon/GS-1(P04) 

0.20 0.01 0.22 
0.01 0.00 0.02 

121.88 625 268.75 
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11118197 11120197 11125197 1212197 12JMI7 12111197 12116197 12118197 115198 118191! 1113/lll! 1115198 1120/9!1 
000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.750 0.000 0.000 
0.6 0.7 0.5 0.5 0.8 0.6 0.~ 0.3 1.0 0.8 1.1 0.8 0.5 

2.58 2.67 2.17 2.33 2.83 2.58 2.~ 2.25 3.33 3.17 3.33 2.67 2.50 
10.00 13.00 1.00 28.00 355.00 1.00 1.00 1.00 491.00 333.00 100.00 1.00 1.00 

wet C<IO! oven:ast. we No BSIGS2 malo\ grcl • ..., B$1·25:1 cllt OYe!casl, co sunny. Too~ sunny,1oo Clr sunny. humi stmny, wind Wei day. BS sunny, mudd o..,n:ast. dry 
no actllllly cons1ruCiion no actllllly no actllllly, e No actllllly. L Work on sig no woncs no works no actllllly no woncs no wo11<s. Fi no wol1<a no wo11<s 

TUII>ldlly (FT\J) Hac:h MethK 17000 Turt>I~IIY (FT 
11/18197 

33 
11120197 

~ 

11125197 1212197 1218197 12111197 12116197 12118197 115198 118191! 1113198 1115198 1120/9!1 
M ~ ~ ~ ~ ~ ~ • " n 33 

11/18197 
12 

11118197 
270 

11118197 
22 

11/18197 
0.2 

11118197 
0.005 

11120197 
33 

11120197 
260 

11120197 
~ 

11120197 
0.3 

11120197 
0.012 

~1 ~1 ~1 211 
461 461 ~1 210 
461 ~1 ~1 375 

~1.00 ~1.00 ~1.00 210.50 
0.00 0.00 0.00 0.71 

743.5! 886.54 1024.~ 467.78 
Total Solid& (mgiL) H1C11 ~~- #8006 

11125197 1212197 1218197 12111197 
28 40 30 54 

825 825 
825 825 
~5 825 

825.00 825.00 
0.00 0.00 

2082.50 2750.00 
Tcul Solido (mi)IL) Standat!l- 2840 e 

12116197 
33 

12118197 
43 

11125197 1212197 12JMI7 12111197 12116197 12118197 
294 255 157 188 354 306 

3174 31881 
3179 25046 
3755 64528 

3176.50 28854.50 
3.54 2898.20 

1245.89 111079.30 
Total Suspe.- Solidi (mgiL) Stan~ll'd Method 25oiOD 

11/25197 1212197 1218197 12111197 12116197 12118197 
73 29 4 6 26 85 

2~1 24392 
2~1 33901 
29n 26435 

2401.00 241~.50 
56.57 347.19 

8279.31 6031!62.50 
Ni1rai&-Nitnlgen (mgll.) HACH M-11811/1# 

11125197 1212197 1219197 12111197 12116197 12118197 
0.021 0.4 0.6 0.4 0.3 0.2 

O.ll 0.2 
0.6 0.2 
0.7 0.4 

0.60 0.20 
0.00 0..00 

150.00 33.33 
~ (mgll.)HACH Method118#11# 

11125197 1212197 1219197 12111197 12116197 12118197 
0.1 0 0 0 0.019 0.014 

0.017 0.001 
0.018 0.001 
0.01 0.002 
0.02 0.00 
0.00 0..00 

AmmQI1III.NIIn:Jgen (mg/L)HACH --

115198 
27 

825 
825 
825 

825.00 
0.00 

3055.66 

1/5198 
162 

22454 
29705 
9D04 

26099.50 
5098.95 

18110.80 

1/5198 
10 

14027 
16881 
39357 

15454.00 
2018.08 

154540.00 

115198 
0.5 
0.1 
0.1 
0.2 

0.10 
0.00 

20.00 

1/5198 
0.005 

0 
0 
0 

0.00 
0.00 
0.00 

118191! 
24 

245 
287 
468 

256.00 
15.56 

1066.67 

118/98 
219 

1817 
1151 
2247 

1484.00 
470.93 
sn.63 

118/98 
14 

1480 
1056 
1610 

1268.00 
288.81 

9057.14 

118/98 
0.5 
O.!l 
0.5 
0.4 

0.50 
0.00 

100.00 

118191! 
0.009 
0.001 
O.oo2 
0.031 
0.00 
0.00 

16.67 

11/18197 11120197 11125197 1212197 1219197 12111197 121111197 12118197 115198 
0.61 
1.03 
1.35 
2.75 
1.19 
0.23 

118/98 
0.73 
2.11 
2.02 
2.71 
2.07 
0.06 

0.32 0.51 0.91 0.61 0.88 0.6 1.04 0.9!1 
2.75 1.92 
2.68 1.88 
2.75 2.19 
2.72 1.90 
0.05 0.03 

446.08 279.41 
PholphOIOUs (mgll.) HACH Method-

11/18197 11120197 11/25197 1212197 1219197 12111197 12116197 12118197 
Q.24 0.06 0.11 0.08 0.15 0.6 0.11 0.11 

0.39 0.05 
0.43 0.03 
0.5 0.05 

0.41 0.04 
0.03 0.01 

512.50 28.67 

66 

195.08 

115198 
0.12 
0.07 
0.02 
0.04 
0.05 
0.04 

37.50 

262.88 

118/98 
0.39 
0.16 
0.14 
0.2 

0.15 
0.01 
38.~ 

1113198 
41 

1/13/lll! 
1~ 

1/13198 
43 

1/13198 
0.5 

1113198 
0.009 

1/13198 
0.75 

1113/lll! 
0.13 

Tcrtal Solids ( 
1115198 1120198 

33 41 

Tolal Solid$ ( 
1115198 1120198 

225 531 

Tcu!Suspe 
1115198 1120198 

12 20 

NI!Me-Nitte 
1115198 1/20198 

0.4 0.4 

Nltli1 .. Nltrog 
1115198 1120198 

0.001 0.001 

Ammon-
1/15198 1120198 

0.79 0.45 

PhosphoiOus 
1/15198 1/20198 

0.07 0.12 

• 

.. 
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• 1122198 1/211191! 1130198 213198 215198 2111198 211311111 2118ffl8 21211198 2125198 2127198 3/3198 318ffl8 
000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 • 0.000 0.000 0.000 0..400 0.000 0.000 0.000 0.000 1.250 0.000 0.000 0.000 0.000 

0.8 0.7 0.7 0.8 0.7 0.8 0.6 0.8 1,1 0.5 0.8 0.5 0.5 
2.67 2.42 2.67 .2.58 2.58 2.67 2.58 2.63 3.50 2.33 2.63 2.42 2.42 

51.00 14.00 1.00 50.00 1.00 75.00 10.00 80.00 48.00 68.00 10.00 10.00 1.00 
CMttCast.,.. aunny, dtyw overeut; mo cool; 1a1ge p mlsly, moist aunny,eool; sunny; moll! cool; small p Clear. mOiSt. windy, wann Cloer. wann; dry, clear Wann, dry 
trafllc flow m nothing ,_ none """" none none "Water in Cllannef may be none oUMO)'ing w Suf\IOI)'ing rc 

• ) HIICI> Metnod #7800 Tl.llt>ldily (FTU) Hoell Method #7800 
11Z!/98 1/211191! 1130198 213198 215198 2111198 211311111 2118198 2120198 2125198 2127198 3/3198 315198 

57 32 33 54 30 131 ss 68 12 105 69 83 40 
481 481 481 322 128 481 481 
481 481 481 419 134 461 481 
481 481 481 441 152 481 481 

--
481.00 481.00 481.00 370.50 131.00 481.00 481.00 

0.00 0.00 0.00 68,59 4.24 0.00 0.00 
808.77 653.70 351.91 544.55 1091.67 439.05 658.12 

giL) Hach Method 118006 Total Sclkls (mg/1.) Hach Metnodll8006 
11Z!/98 1/211191! 1130198 213198 215198 2111198 211311111 2118ffl8 2!20198 2125198 2127198 3/3198 315198 

37 19 20 35 14 98 37 43 11 825 52 52 84 

II 
803 825 828 470 160 825 828 
815 825 825 613 154 825 825 
825 828 825 825 190 825 825 

809.00 825.00 825.00 541.50 162.00 828.00 828.00 
8.49 0.00 0.00 101.12 .2.83 0.00 0.00 

2166.49 2357.14 841.84 1259,30 1472.73 100.00 1566.54 

II 
giL) Standar!l Method 2540 B Total SOlids (mg/1.) Sllndanl Metnod 2540 B 

1122198 1/211191! 1130198 213198 215198 2111198 2113198 2118198 21211198 2125198 2127198 3/3198 3/3198 
182 242 267 344 129 455 214 151 405 321 223 259 366 

1069 6785 2413 922 280 4729 2552 
1069 4835 2930 1194 359 4999 2742 
1182 9168 3024 1799 444 7857 3662 • 1069.00 5310.00 2671.50 1058.00 319.50 4864.00 2647.00 
0.00 671.75 385.67 192.33 55.66 190.82 134.35 

556.77 1543,60 587.14 700.68 78.89 1515.26 1187.00 
lid SOlidS (mg/1.)- Metnod25400 Total SUspended SOlids (mg/1.) Standard Mlllhod 2540 

11Z!/98 1128198 1130198 213198 215198 2111198 211311111 2118ffl8 2120198 2125198 2127198 3/3198 315198 
11 38 48 356 14 225 29 16 18 25 38 14 148 

Ill 90S 6823 2832 706 274 4869 2495 
877 5663 2542 847 252 5061 2451 

1042 11847 2885 1428 393 6786 4184 
891.00 6103.00 2737.00 778.50 263.00 4865.00 2473.00 

19.80 593.97 275.77 99.70 15.56 277.19 31.11 
8100.00 1714.33 1216.44 4653.13 1481.11 19460.00 8669.44 • n (mg/1.) HACH Method- Ni!rale-NIIrDge (mg/1.) HACH Metnod-
1122198 1128198 1130198 213198 215198 2111198 211311111 2118198 2120198 2125198 2127198 213198 315198 

0.6 0.3 0.3 0.5 0.3 0.7 0,5 0.5 0.8 1 0.4 0.4 0.3 
0.6 0.1 0.16 0.6 0.4 0.8 0,5 
0.8 0.1 0.16 0.6 0.4 0.8 0.5 

1 0.1 0.16 0.7 0.5 0.8 0.5 

Ill 0.70 0.10 0.16 0.60 0.40 0.80 0.50 
0.14 0.00 0.00 0.00 0.00 0.00 0.00 

116.67 20.00 22.86 120.00 50.00 80.00 125.00 
n (mg/1.) HACH Method- Nlllile-NIIIDgen (mg/1.) HACH Metnod-

1122/118 1128198 1130198 213198 215198 2111198 211311111 2118ffl8 2120198 2125198 2127198 3/3198 3/3198 
0.008 0.003 0.008 0.003 0.001 0.016 0.004 0.001 0.008 0.004 0.016 0.002 0.005 • O.D28 0.002 0.001 0.002 0.028 0.001 0.04 
0.032 0.002 0.001 0.003 0.018 0.006 0.01 
0.032 0.003 0.004 0.003 0.021 0.001 0.075 
0.03 0.00 0.00 0.00 0.02 0.00 0.03 
0.00 0.00 0.00 0.00 0.01 0.00 0.02 

375.00 68.67 6.25 250.00 287.50 87.50 156.25 

t ogon (mgll.) HACH Method- Ammoni•N'IIrogon (mg/1.) HACH Metnod-
11Z!/98 1/211191! 1130/98 2t3ffl8 215198 2111198 211311111 2118/98 2120198 2125198 2127198 3/3198 315198 

0.71 0.43 0.46 0.61 Q.43 1.18 o..56 0.76 0.15 .2.24 0,7 0.78 1.06 
3.66 0.42 6J!8 2.16 1.28 3.7 2.48 

3.7 0.43 ll.l18 2.47 1.31 3.56 2.48 
4.04 0.58 7.72 2.7 1.38 4.32 2.74 • 3.68 0.43 8.78 2.32 1.30 3.83 2.47 
0.03 0.01 0.14 0.22 0.02 0.10 0.01 

518.31 69.67 574.58 304.61 663.33 162.05 352.86 
(mg/1.) HACH Method- PllotphOrOuS (mg/1.) HACH Method-

1122198 1/28ffl8 1130/98 213198 215198 2111198 211311111 2118ffl8 2120186 2125198 2127198 3/3198 315198 

II 
0.17 0.1 0.05 0.05 Q.21 0.12 0.06 0.08 0.11 0.02 0.12 0.08 0.09 
0.48 0.02 0.08 0.61 0.1 0.2 0.17 
0.32 0.03 0.32 0.18 0.11 0.56 0.19 
0.22 0.011 0.04 0.65 0.1 0.24 0.17 
0.40 0.03 0.20 0.40 0.11 0.38 0.18 
0.11 0.01 0.17 0.30 0.1)1 0.25 0.01 

- 235.29 50.00 166.67 493.75 95.45 1900.00 150.00 

• 
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3111198 311.W8 3117198 3122188 3125198 3127198 411198 4131118 <417198 41121911 411.W8 4117198 4121198 
000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

0.000 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.3 1.0 0.9 0.5 0.5 0.4 0.7 0.5 0.3 0.0 0.0 0.0 0.6 

2.33 2.83 2.71 2.17 2.17 1.92 2.33 2.17 2.00 0.00 0.00 0.00 2.33 
5.00 28.00 177.00 4.00 1.00 1.00 19.00 1.00 1.00 1.00 1.00 1.00 55.00 

Mild, dry Wet, Rllny Nice & Sunn Dly, wonn Wann, Dty Worm. wet· Mild, mostly Mild; Dry Oven:ast Totally Dly; 0vett:ast, dr Dry channel Cry~Moist 00 .. No ConiiNe -damr W<Ml<conllnueutcuiWII aame acllvll ongoing wor DIICh -· wlbound aide being dug fa Ongoing ConsiM:IIon wlbound aide Construcuon 
Turbidity (fTU) Hllch Melhodll7800 

3111198 3114198 3117198 3122188 3125198 3127198 411198 4131118 <417198 41121911 4114199 4117198 4121198 
«! 65 84 «! 23 27 47 10 52 36 

... 
461 as 
461 95 ... 461 172 

461.00 90.00 
0.00 7.07 

548.81 250.00 
,.. 

Tolal Solids (mg/1.) Hllch Melllod #8006 
3111198 3114199 3117198 3122188 3125/118 3127198 411198 413198 <417198 41121911 411.W8 41!7198 4121198 .. 

24 68 59 44 15 41 51 6 53 21 
825 89 
825 104 
825 204 

.. 
825.00 96.50 

0.00 10.61 ... 
1398.31 459.52 

Tolal6ollds (mg/1.) Standlnl Method 2540 S 

3111198 311.W8 3117198 3122188 3125198 3127198 411198 413198 <417198 41121911 4114199 4117198 4121198 
124 218 449 214 289 169 388 369 

,. 
346 217 

10217 568 
7812 578 ... 

33098 699 
9014.60 573.00 
1700.59 7.07 ,. 
4135.09 264.06 

Tolal Suapended Solids (mg/1.) Slllndlnl Method 25400 

3111198 3114199 3117198 3122198 31251118 3127198 411198 413198 <417198 4112198 4114199 4117/98 4121198 ... 
32 46 42 78 60 97 80 85 103 25 

9093 407 
6268 388 ,.. 

34294 694 
7680.60 397.60 
1997.58 13.44 .. 

18288.90 1590.00 
NitnlteoNIIIggen (mg/1.) HACH Melllod fl8llll# 

3111198 3114199 3117198 3122198 3125198 3127198 411198 413198 <417198 4112198 4114199 4117198 4121198 ,. 
0.3 0.7 0.6 0.3 0.4 0.3 0.5 0.2 0.5 0.5 

2.4 0.5 
2.4 0.4 .. 

6 0.5 
2.40 0.46 

,..I 0.00 0.07 
400.00 90.00 

Niii1HH'IItrDge (mg/1.) HACH Method fl8llll# 

3111198 3114199 3117198 3122188 31251118 3127198 411198 4131118 <417198 4/121911 4114199 4117198 4121198 ... 
0.001 0.074 0.007 0.008 0.007 0.003 0.008 0.003 0.006 0.01 

0.012 0.016 1 O.D24 0.003 ... 
0.024 0.001 
0.02 0.01 
0.01 0.01 .. 

257.14 96.00 

J AmmOf'lla.Nitnlgen (mg/\.}1-W::H --
3111198 3114199 3117198 3122188 31251118 3127198 411198 413198 <417198 4112198 4114199 4117198 4121198 

0.6!1 0.97 0.87 0.83 0.4 0.76 0.59 0.42 0.61 0.51 
12.84 1.49 
12.72 1.63 .. 
24.24 2.01 

,.1 12.78 1.56 
o.oe 0.10 

1468.97 305.88 
Phoaphorcu$ (mg/1.) HACH--

3111198 3114198 3117198 3122188 31251118 3127198 411/98 413198 <417198 4112198 4114198 4117198 4121/98 ... 
o.02 0.16 0.11 0.9 0.1 0.9 0.9 D.2 0.08 0.19 

J 1.32 0.21 
0.96 0.07 
1.08 0.36 
1.14 0.14 
0.25 0.10 .... 

1036.36 73.88 

J 
... 

J 
.. 
J 
... 
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41.23198 4129198 511/1!8 5/5198 518/1!8 51121118 5120198 5/XI/98 512811!8 
000000 000000 llOOilOO 000000 llOOilOO llOOilOO 000000 000000 000000 

II 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.5 0,2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.17 5.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1.00 11.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 ...... MOiSt,Dew Dry,lotsOI~ Dry Dry Dry, hot Raingago ropl. 

along lake II Ongoing con No Conllnlcllon No ccnslr. Channel along take skle d Pipe laying 

II 
Turbidity (FTU) Hach MethOd #7800 

41.23198 4129198 511198 515198 518/1!8 51121118 5120198 5/XI/1!8 5125198 
41 45 

II Total SOlids (mg/t.) Hacn MethOd #8006 
41.23198 4129198 511198 515198 5JMI8 5112198 5120198 5127/1!8 5128198 

28 40 

II 
It 

TOial SOlids (mgll.) Slandlrll Method 2540 B 
4123/98 4129198 5/1198 515198 518/1!8 5112198 5120198 5/XI/98 5125198 

325 428 

It Total Suspended SoBOl (mgll..) standanl Method 25400 
41.23198 4129198 511/1!8 515198 518/1!8 5/12/98 5120198 5127198 5128198 

42 275 

Ill 
II 41.23198 41291118 511198 515198 518198 5112198 5120/118 5127198 5128/1!8 

0.4 0.4 

- Nllrfte.NIIragen (mgll.) HACHM--
41.23198 4129198 511198 515198 518198 5112198 51201118 5127198 5128198 

0.007 0.017 

II 
II Ammoni&-Nltmgen (mgll..) HACH Method-

41.23198 4129198 511198 515198 518198 5112198 5120198 5127198 5128198 
0.44 0.84 

• Photph""""' (mgll.) HACH M--
41.23198 4129198 5/1198 515198 518/1!8 5112198 51201118 5127198 5128198 

- 0.9 0.9 

Ill 

• 
II 
II 69 



Dlllll: 8111'd/ 814lfl7 818197 819197 8111197 8113197 8115197 811911l7 81211'd/ 
Aowmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 
Flow_ut (fllsec) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Flow_deplh (II) 0.5 0.5 0.4 0.5 0.5 0.4 0.3 0.0 0.0 
Flow_wi<llh(ft) 2.42 2.42 2.17 2.42 2.33 2.08 1.25 0.00 0.00 
Rainfall (100 x in) 74.00 11.00 1.00 27.00 1.00 1.00 1.00 1.00 1.00 
Remllrils 
CoiiS!nJCtion Event water main connections lnslaiUng pipes aaoss "'" no lurtherw utiillly pole in beck!illing pi very dry silo. site totally dr 

Mean Panic! 
Dale: 8111'd/ 814/ll7 816197 8/9197 8111197 8113197 8115197 8119197 8121197 
GS-1 (mm) 59.83 75.44 41.43 102.29 66.92 61.29 109.34 
B$.1a 28.24 56.32 80.27 
BS-1b 21.21 36.94 80.64 .. 
BS-1c" 24.46 49.96 61.21 
es_uean(mm) 24.64 47.74 74.04 
BS_StDev 3.52 9.88 11.11 ... 

Elleetive Siz 
Date: 811197 8141'd/ 815197 819197 8111197 8113197 8115197 8/19197 8/21197 
GS-1 (mm) 16.15 12.94 10.35 16.89 11.89 9.41 10.8 

... 
BS-1a 0.27 5.66 12.63 

..1 B$.1b 0.2 4.93 13.13 
BS-1c" 0.15 5.53 7.62 
BS_Mean (mm) 0.21 5.37 11.13 
BS_SIDev 0.06 0.39 3.05 ... 

9oth Percenti 
Dale: 811197 814197 816197 819197 8111/97 8113197 8115197 8119197 8121197 ,..1 GS-1 (mm) 113.15 163.35 69.48 202.21 134.37 149.98 310.45 
BS-1a 74.9 142.71 178.59 
BS-1b 56.54 77.54 196.85 
BS-1C" 71.04 114.84 156.15 ... 
BS_Mean(mm) 67.49 111.70 1n.23 

"'' 
BS_SIDeY 9.88 32.70 20.39 

Mus Media 
Dale: 811197 814197 816197 819/97 8111197 8113197 8115197 8119197 8121197 
GS-1(mm) 47.12 58.95 31.33 83.4 56.45 39.91 54.22 
BS·Ia 11.82 34.62 e1.n ... 
B$.1b 7.61 24.81 53.91 

.J BS-1c" 5.89 32.98 37.74 
BS_Mean (mm) 8.44 30.60 51.14 
es_SIDev 3.05 5.25 12.25 

UnHcrmity ... 
Data: 811/97 814197 816197 819197 8/11/97 8113/97 8115197 8119/97 8121197 
G$-1 0.6887 0.7892 0.7462 0.7489 0.6747 1.048 1.556 .J BS-11 2.107 1.184 0.8107 
B5-1b 2.529 1.002 0.9878 
BS-1c" 3.945 1.054 1.142 
BS_Mean 2.86 1.08 0.98 ... 
BS_SIDev 0.96 0.09 0.17 

Span I Date: 8111'd/ 814197 818197 819197 8111197 8113197 8115197 8119197 8121197 ,. 
GS-1 2.058 2.551 1.688 2.222 2.17 3.522 5.526 
BS-1a 6.314 3.959 2.688 
B$.1b 7.404 2.927 3.408 ... 
BS-1c" 12.04 3.314 3.936 

,J es_uean 6.59 3.40 3.34 
es_stDev 3.04 0.52 0.63 
m) %Vel. Silt& 

Date: 811197 8141'd/ 816197 819197 8111197 8113197 8115197 8119197 8121/97 
GS-1 75.56 59.32 91.7 45.35 64.58 71.23 59.18 .. 
BS-1a 89.81 74.38 57.n 

) BS-1b 93.59 89.09 62.44 
BS-1c" 90.54 79.65 72.55 
BS_Mean 91.31 81.04 64.25 
as_StDev 2.01 7.45 7.56 ... 

J 
.. 
} 
... 

' ... 

J 
.. 
J 
L 
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• Data: 8127197 1112197 914197 919197 9/11197 9116197 11123197 9126197 9/30197 10l2197 
Flowmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

• Ftow_ost. (fl/uo) 0.000 0.000 0.000 0.000 0.000 0.000 0.375 0.000 0.000 0.000 
Flow_deplh (fl) o.• 0.0 0.0 0.0 0.5 0.3 1.0 0.8 0.5 0.5 
Flow _width (It) 2.08 0.00 0.00 0.00 2.67 2.00 3.50 2.50 2.33 2.08 
Rain! aU (1 oo x in) 1.00 1.00 1.00 1.00 106.00 1.00 655.00 83.00 1.00 1.00 
Romari<S heavy rain, h sunny, COO! sunny,humid warm.s~Snny 
COnscruc:tion Event ntstoring dra dry: no sam dry dry;bs2 sln p soU build up at ISC no eonSINCti dntinago ella Digging aeer None appare 

• Size Mean Particle Size 
Data: 8127197 912197 9/4197 9/9197 9/11197 9/16197 11123197 9126197 9/30197 1012197 
GS-1 (mm) .9.68 32.98 
BS-1a 
BS-1b 
BS-10" 28.35 42.88 • BS_Moan (mm) 28.35 42.88 
ss_Slllev 
(010) EffectiVe Siu (010) 

Dele: 8127197 912197 914197 919197 9/11197 9/16197 11123197 11126197 9130197 10l2/97 
GS-1(mm) 10.69 6.03 

• SS-1a 
BS-1b 
SS-1e• 2.33 7.02 
!!S_Mean (mm) 2.33 7.02 
ss_slllev 
• (090) 90111 Pen:entilo (090) 

• Oato: 8127197 912197 914197 919197 9111197 9116197 9123/97 9126197 9130197 10l2197 
GS-1(mm) 102.27 72.8 
BS-1a 
BS-1b 
BS-1c• 61.13 88.46 
BS_Mean(mm] 61.13 88.46 

II 
ss_steev 
Cia. (050) Man Median Di.a. (050) 
Date: 8127197 912197 914197 919197 9/11/97 9/16197 9123197 11126197 9130197 1012197 
GS-1 (mm) 40.85 24.78 
BS-1a 
BS-1b 

II 65-10" 20.29 3U2 
es_Mean(mml 20.29 34.32 
es_slllev 

Unlonnity 
Data: 8127197 912197 914197 919/97 9111197 9/16197 9123197 9126197 9130197 1012197 
GS..1 Q.6885 0.8298 

Ill EIS..1a 
BS..1b 
BS-1c" 0.9704 0.7499 
as_ Moan 0.97' 0.75 
BS_steev 

Ill 
Span 

Date: 8127197 912197 9/4/97 919197 9/11197 !1/16197 9123197 9f28197 9130197 1012197 
GS-1 2.242 2.694 
BS-1a 
BS-1b 
BS..1c" 2.898 2.373 

Ill 
ss_Mean 2.90 2.37 
as_slllev 
lay (I.e < 75mm) %Vol. SRI & Clay ~-0 < 75mm) 

Date: 8127197 912197 914197 919197 9/11197 9116197 9123197 9/26197 11/30197 1012197 
GS-1 78.11 90 ... 
BS-1a 

II BS..1b 
BS-1<:" 93.79 94.67 
BS_Mean 93.79 94.67 
es_steev 

Ill 
Ill 
II 
II 

• 
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Dale: 
FIOWI!!Oter 
Flaw_eot (ftlsoc) 
Flaw_deplh (10 ---(II} Flainloll (100 xln) 
Romacl<s 
CotlS'tlvCtlon Event 

Dale: 
GS·1(mm) 
8s-1a 
8S.1b 
8S.1c" 
BS_Mean(mm) 
BS_SIOov 

Dale: 
GS-1 (mm) 
Bs-1a 
Bs-1b 
BS.1e" 
BS_Mean(mm) 
es_StOev 

Date: 
GS-1 (mm) 
Bs-1a 
Bs-1b 
BS.1c' 
BS_Mean (mm) 
BS_StOev 

Date: 
GS-1 {mm) 
Bs-1a 
BS.1b 
BS.1 .. 
BS_Mean (mm) 
BS_StOev 

Dale: 
GS-1 
Bs-1a 
BS.1b 
BS.1c" 
BS_Mean 
BS_StOev 

Dale: 
GS·1 
Bs-1a 
Bs-1b 
BS-1 .. 
BS_Mean 
BS_S!Dev 

Date: 
GS-1 
BS.1a 
BS.1b 
Bs-1o' 
BS_Mean 
as __ 

101101117 10114197 101111197 10121/97 10124197 101211197 10130197 1114197 1117197 11111197 11113197 
000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010 
~ ~ ~ ~ ~ u u u u u ~ 

~ ~ ~ = = ~ - = - ~ ~ 1De.OO 1.00 1.00 1.00 9.00 1.00 31.00 15.00 104.00 51.00 101.00 
rainy, humid, aunny,wot; auMy,ccol IIUIIII)',drygr sunny huml<l OrynoGSI!l O.eroast,w sunny, cool. llclh BS m1s overcast, co pa!UydoUdy 
no actMty no activtty no activity excavator ac activity aero no tctivity no activity water pumpl digging and no adMty. storm chann 

101101117 
30.04 
17.52 
16.95 
19.$ 
17.94 

1.25 

10/10197 
8.48 
1.56 
1.53 
1.72 
1.60 
0.10 

10110197 
87.85 

39 
39.17 
44.73 
40.97 

3.2S 

10110197 
:ze.oe 

11.8 
11.8 

13.36 
12.3:2 
0.90 

10110197 
0.5833 

1.11411 
1.007 
1.018 

1.02 
0.02 

101101117 
1.895 
3.174 
3.189 
3.219 
3.19 
0.02 

10110197 
96.51 
88.17 
98.75 
97.63 
88.18 

0.56 

Moan POI!ieie Sizll 
10114197 

29.9 
57.5 

101111197 10121197 10124197 101211197 
1U1 39.33 26.76 22.97 

7.82 
32.116 
35.13 

10114197 101111197 
6.79 2 
5.55 

1.75 
3.65 
2.119 

10114197 10/10197 
82.38 37.47 

170.76 

15.42 
93.09 

108.84 

10114197 10110197 
23.54 13.36 

28.3 

6.08 
17.19 
15.71 

EffectiYe Si>e (1)10) 
10121197 10124/97 101211197 

9.45 5.78 1.81 

90dt Percentile (1)90} 
1 0121 /97 1 0124/97 1 0/28197 

79.88 52.77 57.08 

Mass Median OiL (l)SD) 
10121/97 10124197 10128/97 

32.08 19 14.56 

Unlfomty 
10114197 

0.7261 
1.568 

101111197 10121/97 10124197 10/211197 

0.7426 
1.16 
0.58 

10114197 
2.381 
5.838 

0.94117 0.6782 0.8544 1.104 

Span 
10110197 10/21/97 101241111 10/28/97 

2.654 2.195 2.473 3.797 

'l!o Vol. Silt & Clay ~.e • 7Smm) 

10/30/97 
8.12 

34.87 
34.79 
40.75 
38.80 

3.42 

10130197 
0.33 
3.42 
3.13 
3.54 
3.36 
0.21 

10130197 
19.89 
75.14 
76.04 
89.32 
80.17 

7.94 

10/30/97 
2.57 

26.36 
26.73 
28.15 
26.75 

1.25 

10130197 
2.751 

0.8617 
0.9003 
0.9017 

0.112 
0.07 

10/30/97 
7.524 
2.719 
2.834 
3.047 
2.87 
0.17 

10114197 
93.94 
76.47 

10118/97 
96.!13 

10121/97 10/241!17 101211197 10/30/97 

90.89 
88.18 
16.56 

87.88 94.37 94.34 98.52 

72 

89.64 
89.37 
85.96 
88.32 

2.05 

1114197 
18.67 

1114/97 
3.84 

11f.l/97 
40.32 

1114197 
13.53 

1114197 
0.8398 

1114197 
2.896 

1114/97 
98.34 

1117/97 
21.67 

1117/97 
1.8 

1117/97 
61.16 

1117197 
11.36 

1117197 
1.43 

1117197 
5.223 

11111/97 
17.57 

11111/97 
0.82 

11111/97 
60.38 

11111/97 
6.53 

11111/97 
2.276 

11111197 
9.155 

11111197 
93.88 

11113/97 
57.03 

11113187 
11.7 

11113/97 
113.77 

11113187 
49.45 

11113197 
2.064 

11113197 
71.47 

... 

.. 

" 
... 

•· 

.. 

... 

... 

... 

.. 

.... 
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Dille: 10110197 1011<1197 10116197 10121197 1Q12.1197 10!211197 10130197 11/AI97 11nm1 11111197 11113197 
Flowmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

I 
Flow _nl (ftlsec) 
Fiow_doplll(ft) 
Flow_wldlh(ft) 
Rainfaft (100 x in} 
Remarks 

0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010 
0.9 0.8 0.6 0.6 0.6 u 0.7 OA 0.7 0.7 0.8 

3,00 2.50 2.33 2.25 2.25 2.08 2.67 2.25 2.67 2.83 2.92 
106.00 1.00 1.00 1.00 9.00 1.00 31.00 15.00 104.00 51.00 101.00 

rainy, humid. eunny. wet g sunny, cool sunny. d!ygr sunny hunid OrynoGSIB om-!. w ounny, cool. Bo11l BS ni• overcast, co partly cloudY 
Construction Event no ae:tM:ty no ectivlty noac1Miy ueavator ac activity acrg no activtty noectivlty water pumpi digging and no activity, storm chann 

Mean Pal1icle SiZe 

II Data: 
GS-1 (mm) 
BS.Ia 
8S.1b 

101101117 10114197 10116197 10!21197 10!24197 10128197 10130191' 11/AI97 1117197 11111197 11113197 
30.04 2U 19.41 39.33 26.76 22.97 8.12 18.67 21.67 17.57 57.03 
17.52 57.5 34.87 
16.95 34.79 

BS.1c" 19.35 7.82 40.75 
BS_Mean (mm) 17.94 22.86 311.80 

II 
BS_S1Dcw 

Date: 
GS-1 (mm) 

1.25 35.13 3.42 
Effective Size (P10) 

10110197 10114197 10/16197 10121197 1012<1197 10128197 10130197 1114197 1117197 11111197 11113197 
6.48 6,79 2 9.45 5.78 1.81 0.33 3.84 1.8 0.62 11.7 

ss-1a 1.56 5.55 3.42 
BS.1b 1.53 3.13 

II 
BS..1c" 
BS_Meen(lnm) 
BS_S1Dcw 

1.72 1.75 3.54 
1.60 3.65 3.36 
0.10 2.EI9 0.21 

901hPercentile(P90) 
Date: 10110197 10114197 10116197 10121197 10124197 10/28197 10130197 11141!17 1117197 11f11197 11/13197 
GS-1 (mm) 87.85 62.38 37.A7 79.88 52.77 57.08 19.69 40.22 61.16 60.38 113.77 
Bs-1a 39 170.76 75.14 

II BS.1b 
BS.1c" 
BS_Mean (mm) 
as_s1Dcw 

39.17 76.04 
44.73 15.42 89.32 
40.97 93.09 80.17 

3.26 109.84 7.94 
Mass Median Oia. (080) 

Date: 10110/117 10114197 10116197 10121197 10124197 10126197 10130191' 11141!17 11n197 11/11197 11113197 

II 
GS-1 (mm) 
BS.1a 
Bs-1b 
BS·1c:" 

26.06 23.54 13.311 32.08 19 14.56 2.57 13.53 11.38 6.53 49,45 
11.8 28.3 26.38 
11.8 25.73 

13.36 6.08 28.15 
as_Mnn (mm) 12.32 17.19 26.75 
as_S1Dcw 0.90 15.71 1.25 

II Date: 
GS-1 
ss-1a 

Urifcmllly 
10110/117 10114197 10116197 10121197 10124197 10128197 10130197 1114197 1117197 11111197 11/13197 

0.5833 0,7261 0.9497 0.6782 0.6544 1.104 2.751 O.EI398 1.43 2.278 0.6274 
1.()49 1.568 0.8617 

BS.1b 1.007 0.9003 
BS.1c:" 1.016 0.7426 0.9917 

Ill 
BS_Mnn 
BS_S1Dcw 

Date: 

1.02 1.16 0.92 
0.02 0.58 0.07 

Span 
10/10197 10114197 10116197 10121197 10124197 10128197 10130197 1114197 1117/97 11111197 11113197 

GS-1 1.695 2.361 2.654 2.195 2.473 3.797 7.524 2.696 5.223 9.155 2.064 
Bs-1a 3,174 5.838 2.719 

II 
Bs-1b 
Bs-1c" 
ss_Meon 
es_S1Dcw 

3.189 2.1134 
3219 2247 3.047 
3.19 4.04 2.87 
0,02 2.54 0.17 

'If> Vol. Sift & Cloy ~.e < 75mm) 
Ollie: 10110197 10114197 10/111197 10121197 10124197 10128197 10130197 11/4197 11n197 11111197 11/13197 
GS-1 911.51 93.94 96.93 87.88 94.37 94.34 9&.52 98.34 93.36 93.88 71.47 • BS.1a 
Bs-1b 
BS.1c:" 
ss_Meon 

98.17 7S.A7 89.64 
98.75 89.37 
97.63 99.89 85.96 
98.18 88.18 88.32 

BS_S1Dcw 0.56 16.156 2.05 

• • • 
II 

• 
II 
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• 
Date: 11/16197 11120197 1112S/97 1212197 121!1197 12111197 12116197 12116197 11511!8 118/i8 1/13/98 1/15198 
Flowm- 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 ... 
Flow_ut.(lll 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.750 0.000 
Flow_deptll 0.6 0.7 0.5 0.$ o.a 0.6 0.4 0.3 1.0 0.8 1.1 0.8 
FIOW_wldlh ( 2.58 2.67 2.17 2.33 2.83 2.58 2.42 2.25 3.33 3.17 3.33 2.67 
Rainfall (100 10.00 13.00 1.00 28.00 355.00 1,00 1.00 1.00 491.00 333.00 100.00 1.00 

, 
R.....U wet, cool oven:110t. we No BSIGS2 moist gill. o BS1·25:1 dil. O¥etc.ost. co 111nny. Too d sunny,ltiO dr sunny. humi sunny. windy Wet day. BS sunny, mudd 
Construcllon 110 aothlity coniiiUI:Iion 110 lldlvily 110 actlvlly. B No IIGtivily. L Wack on sig no wackl nowatks noactMty noWackl nowO!I<s.Fl nowori<s ... MeanPaflicleSize 
Oalll: 11/18197 11120197 1112S/97 1212197 121!1197 12111197 12116197 12116197 11511!8 118/i8 1/13/98 1115198 
GS.1 (lnm) 87.68 34.08 22.8 21.94 3.78 3.2$ 80.77 20.7 22.58 139.73 21.42 46.43 
SS.1a 30.81 25.16 36.01 47.56 

, 
SS.1b 30.17 40.8 43.89 30.81 
SS.1o' 34.81 82.29 51.14 30.42 

"' BS_Mean (mm) 31.93 42.75 A3.68 36.26 
BS_S!Oev 2.51 18.64 7.57 9.79 

E!fec!IYe Size (010) , 
Dlte: 11/16197 11120197 11125197 1212197 121!1197 12111197 12116197 12116197 115198 118/i8 1/13/98 1115198 
GS-1 (lnm) 6.44 1.44 5.15 3.3 0.28 0.24 11.59 2.62 5.02 14.16 1.77 6.64 
SS.1a 1.84 1.69 2.34 4.96 •• SS.1b 1.65 2.47 3.87 2.46 
SS.1c' 1.89 4.2$ 2.1 2.08 
BS_Mean (mm) 1.79 2.80 2.77 3.16 
BS_S10ev 0.13 1.31 0.96 1.58 ... 

90th Pen;entile (090) 
Date: 11/15197 11120197 11125197 1212197 121!1197 12111197 12118/97 12118/97 118/98 118198 1/13/99 1/15198 

''" GS.1 (lnm) 275.85 95.02 47.99 48.53 8.54 8.4 197.36 47.71 54.67 315.45 80.14 122.42 
SS.1a 77.87 59.12 80.45 110.23 
BS.1b 85.62 88.96 99.08 72.04 ,.. 
SS.1C" 93.15 142.2 142.41 74.61 
es_Mean (mm) 85.55 96.76 107.31 85.63 
es_steev 7.84 42.09 31.79 21.35 ... 

Mass Medlll'l 0111. (050) 
Oalll: 11/16197 11/20197 1112S/97 1212197 121!1197 12111197 12118197 12116197 118/98 118/i8 1/13198 1115198 
G$.1 (mm) 33.89 12.47 17.17 13.78 3.17 1.88 53.83 11.36 15.06 108.53 11.76 25.02 , 
SS.1a 13.96 17.6 24.48 34.65 
SS.1b 13.87 30.04 34.35 22.08 
SS.1C" 18.01 46.11 25.88 19.51 "" BS_Mean (mm) 15.28 31.25 28.23 25.41 
es_StOev 2.36 14.29 5.35 8.10 

UnKormlly , 
Date: 11118197 11120197 11125197 1212197 121!1197 12111197 12118197 12118/97 118/98 118198 1/13/98 1/15198 
GS.1 2.157 2.31 0.7775 1.D81 0.8525 1.381 1.017 1.319 0.9308 0.8914 1.345 1.349 
SS.1a 1.79 1.05 1.087 0.949 .. 
BS.1b 1.771 0.11679 0.8677 0.9753 
SS.1C" 1.551 0.919 1.64 1.175 
BS_Mean 1.70 0.98 1.20 1.03 ,.. 
BS_S!Oev 0.13 O.D7 0.40 0.12 

Span 
Dale: 11116197 11/20197 11125197 1212197 121!1197 12/11197 12/16197 12/16197 115198 ,_ 1/13198 1115198 .. 
G$.1 7.949 7.505 2.488 3.282 2.608 4.329 3.451 3.968 3.297 2.855 4.1164 4.627 
SS.1a 5.447 3.263 3.192 3.039 
BS.1b 6.052 2.879 2.772 3.151 , 
SS.1C" 5.066 2.992 5.428 3.72 
es_Mean 5.52 3.D4 3.80 3.30 
BS_S!Oev 0.50 0.20 1.43 0.37 .. 

% Vol. Sltt & Clay (Le < 75mm) 
Da1e: 11/18/97 11120197 11125197 1212197 121!1197 12/11197 12116197 12118197 1/5198 ,_ 1/13198 1115198 
G$.1 f$7.47 81.18 116.9 96.59 100 100 61.41 96,47 116.2 38.47 93.37 78.36 ,. 
SS.1a 89.31 94.43 &7.85 77.47 
SS.1b 87.76 85.24 80.34 90.66 
SS.1C' 84.48 70.84 75.89 89.8 ~' 
BS_Mean 87.18 63.50 81.29 85.98 
BS_S!Oev 2.47 11.89 6.14 7.38 ,.. 

.. 
,.. 
t 

.... 

,., 
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Dote: 11201911 1122198 1128198 1130198 2/3198 2151!18 2/11/98 2/13/98 2118198 2J20I9S 2I25I9S 212:1/98 
FlOwmeter 000000 000000 000000 - 000000 000000 000000 - 000000 - 000000 000000 
Flow_ell!. (Ill 0.000 0.000 0.000 0.000 0.400 0.000 0.000 0.000 0.000 1.250 0.000 0.000 
__ depth 

0.5 0.8 0.7 0.7 0.8 0.7 0.8 0.6 0.8 1.1 0.5 0.8 
Flow_wkl!h ( 2.50 2.67 2.42 2.67 2.58 2.58 2.67 2.58 2.113 3.50 2.33 2.63 
Rlllnfall(100 1.00 51.00 14.00 1.00 50.00 1.00 75.00 10.00 80.00 48.00 68.00 10.00 
Remark.l OYei'CIISI. Illy 0\llln:asl. we sunny. d!YW ove-.t; mo cool; large p ml$ty; moist sunny.cool; ounny; moist cool; small p clear. moist. windy. wann Cl-. warm: 

I 
CcnWucllon nowOtk.l ltlft'ic !low m JlQ!lllng new none """" """" none "Wll!orln ctwmel may 1>11 nano 

Mean Particle SIZe Mean Particle SiZe 
Dote: 11201911 1122198 1128198 1/30198 2/3198 2151!18 2111/98 2113198 2/18198 2J20I9S 2125198 2127/98 
GS-1 (mm) 67.54 28.95 118.59 &4.41 62.95 450.&4 55.14 90.42 200.57 110.02 52.33 37.21 
BS.1a 21.83 36.07 30.711 30.02 37.41 31.86 
BS.1b 24.94 33.2 36.68 20.15 32.67 38.59 15.31 ' Bs.1e• 26.711 40.51 36.09 32.97 32.71 25.28 28.38 
BS_Mean (mm) 24.52 37.26 35.19 27.71 34.29 31.94 25.18 
as_stOev 2.51 3.72 3.87 6.71 2.73 9.41 8.73 

Effective SIZe (010) Effedive Sil:e (0 10) 
Cll!e: 112019S 1122198 1128198 1130198 213198 2151!18 2111198 2113198 2118198 2I20I9S 2I25I9S 212:1198 
GS-1 (mm) 8.72 2.26 3.95 11.58 3.24 7.49 2.33 022 6.11 6.8 1.08 5.45 

I 
Bs.1a 2.17 :ue 1.72 2.77 5.43 3.04 
Bs.1b 2.2 2.96 1.82 2.03 4 3.43 1.32 
Bs.1C" 2.25 5.04 2.15 2.81 3.78 2.46 2.94 
BS_Mun(mm) 2.21 3.75 1.90 2.54 4.40 2.95 2.43 
as_stOev 0.05 1.12 023 0.44 0.90 0.69 0.97 

90111 Pen:entlle (090) 90tll Pen:entlle {0!10) • Dll!e: 1120/98 1122198 1128198 1130198 213198 2151118 2111/98 2113198 2118198 2I20I9S 2125198 2127/98 
GS-1 (mm) 173.54 51.27 579.62 142.38 180.7 779.78 113.68 289.56 586.12 2e5.35 115.28 85.07 
Bs.1a 50.83 87.36 75.29 71.93 99.39 74.71 
BS.1b 56.72 73.28 86.55 46.44 70.56 88.36 35.43 
BS.1c' 63.35 91.26 90.85 74.74 74.5 58.39 65.26 I 
as_Mean (mm) 56.97 83.97 8423 84.37 81.48 73.36 58.46 
BS_S!Oev 6.26 9.46 8.04 15.59 15.83 21.19 20.50 

Mass Median Dia. (050) Mass Median Dill. (050) 
Dll!e: 1120/98 1122198 1128198 1130198 2/3198 2151!18 2111/98 2113198 2118198 2120198 2125198 212:1198 
GS-1 (mm) 43.49 13.1 17.61 47.35 30.52 58122 50.63 528 26.31 69.53 11.4 21.83 
BS.1a 14.55 23.94 18.91 19.5 22.14 20.73 I 
BS.1b 15.02 21.46 21.2 1·4.45 19.4 26.69 10.54 
Bs.1c" 15.93 29.47 25.32 18.01 20.1 16.59 19.8 
BS_Mean (mm) 15.17 24.96 21.81 17.32 20.55 21.&4 17.16 
BS_S!Oev 0.70 4.10 3.25 2.59 1.42 7.14 5.40 

Utliformlt)l Uniformity 
Dale: 1120/98 1122198 1128198 1130198 213198 2151118 2111198 2113198 2118198 2J20I9S 2125198 212:1/98 I 
GS-1 1.08 1.796 6.27 0.8492 1.717 0.4381 0.6716 16.83 7.169 1.293 4.149 1.194 
Bs.1a 1.049 1,156 1254 1.103 1.177 1.095 
Bs.1b 1.211 1.109 1.359 0.9425 1.19 1.021 0.95711 
Bs.1c' 1.241 0.9197 1.135 1.36 1.156 1.075 0.9888 
BS_Moan 1.17 1.06 1.25 1.14 1.17 1.05 1.01 
BS_S!Oev 0.10 0.13 11.11 0.22 0.02 0.04 0.07 • Span Span 
Dote: 112019S 1122198 1128198 1130198 213198 215198 2111198 2113198 2118198 2I20I9S 2125198 2127198 
GS-1 3.79 3.742 3.268 2.763 5.814 16.38 2.199 54.711 22.05 3.719 10.02 3.647 
Bs.1a 3.343 3.514 3.89 3.547 4.244 3.457 
BS.1b 3.63 3.277 3.988 3.073 3.431 3.183 3.116 
9s.1c" 3.834 2.926 3.503 3.995 3.518 3.371 3.147 II 
BS_Meon 3.60 3.24 3.80 3.54 3.73 3.28 3.24 
BS_S!Oev 0.25 0.30 0.26 0.46 0.45 0.13 0.19 

%Vol. SUI & Clay (l.e < 75mm) %Vol. SUI & Clay (I.e < 75 
Date: 11201911 1122198 1128198 1130198 2/3198 2l5I9S 2111198 2/13198 2118198 2I20I9S 2125198 212:1198 
GS-1 70.63 92.74 71,54 69.36 62.95 450.84 69.49 64,04 62 50.59 85.78 88.04 
Bs.1a 96 36.07 89.&4 90.61 84,97 89.8 • Bs.1b 94.19 33.2 88.92 97.68 90.52 85.59 99.63 
Bs.1C" 92.36 40.51 84.69 89.85 89.87 94.28 92.71 

• as_Mean 94.18 37.26 87.08 92.71 88.48 89.94 94.05 
as_StOev 1.92 3.72 2.48 4.32 3.03 6.14 5.05 

' I 
I 
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' Date: 315198 3111198 3/14198 3117198 3122198 3/2MI8 3127198 4/1198 413198 417198 4/12198 4/14198 
Flow- 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 
Flow _est. (IV 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.000 o.ooo 0.000 
Flow_Geplh 0.$ 0.3 1.0 0.9 0.5 0.5 0.4 0.7 0.5 0.3 0.0 0.0 
Flow_Wld!ll( 2.42 2.33 2.83 2.71 2.17 2.17 1.92 2.33 2.17 2.00 0.00 0.00 
Raln!llll(100 1.00 5.00 28.00 177.00 4.00 1.00 1.00 19.00 1.00 1.00 1.00 1.00 
Rem- Wann,dry Mild, dry Wei, Rainy Nice &. Sl.fln Dly, Wll!l'l Wlm'l. Dty Wann, will· MHd, mottly Mild; Dty OVercast Totally Dry: OWm:allt. dr 
Coftllrvclion SUMiying ro No Const!uc Rock dim r WOI1t ..-lit c:uMHt same adlvil ongoln; wor Dllch conllr. w-- being clug fo ongoing ConstruCtion 

MOCI Polllcle Slze 
Date: 315198 3111198 3/14198 3117198 3122198 3125198 3127198 4/1198 413198 417198 4112198 4/14198 
GS.1 (mm) 15.64 50.49 22.57 14.6 40.12 25.119 58.94 90.07 67.74 
BS-11 ' SS.1b 
ElS-Ie" 
BS_MOCI(mm} 
BS_stOev 

Effective Size (010) 
Date: 315198 3111198 3/14198 3117198 3l22li8 3125198 3127198 4/1198 413/118 4f7198 4112198 4114198 
GS.1 (mm} 2.67 5.9 2.94 2.7 6.69 4.41 6.85 11.42 7.22 
SS.1a 
SS.1b 
SS.1C' 
BS_MOCI(mm) 
BS_stOev 

90!h Ptrcentile (090) 
Dllt: 315198 3111198 3/14198 3117198 3122198 3125198 3127198 411198 413198 417198 4112198 4/14198 
GS.1 (mm) 33.66 127.11 47.58 31.18 58.5!1 58.67 145.19 205.83 180.36 
SS.1a 
SS.1b 
SS.1c" 

I 
BS_Mean(mm) 
BS_S!Dov 

Mass Modlan Dla. (060) 
Dllt: 315198 3111198 3114198 3117198 3l22li8 3125198 3127198 4/1198 413198 417198 4/12198 4/14198 
(15.1 (111m) 11,98 25.75 14.22 11.12 24.45 17.83 36.08 67.67 40.78 
EIS-11 ' SS.1b 
SS.1C' 
BS_Mean(mm) 
BS_stOev 

IJni!Omllty 
Date: 315198 3/11198 3/14198 3117198 3l22li8 3125198 3127198 411198 413198 4/7198 4/12198 4114198 
GS-1 0.7921 1.491 1.087 0.7908 1.112 0.8348 1.098 205.83 1.231 
BS.1a 
BS-1b 
BS-1C" 
BS_Moan I 
BS_stOev 

Span 
Date: 315198 3111198 3114198 3117198 3l22li8 3125198 3127198 411198 413198 417198 4112198 4114198 
GS-1 2.588 4.707 3.14 2.582 3.349 3.021 3.833 2.977 4.246 
BS-1a 
SS.1b ' BS-1C' 
BS_Moan 
BS_stOev 
m) % Vol. Sift & Clay (Le < 75mm) 

Dille: 315198 3111198 3114198 3117198 3122198 3125198 3127198 411198 413198 417198 4112198 4/14198 
GS-1 99.88 83.11 95.67 99.95 87.23 93.98 72.55 53.35 58.32 ' BS-1a 
SS.1b 
SS.1c* 
BS_Mean 
BS_stOev I 

' I 
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oate: 4121/118 4123198 41291118 S/1198 S/5198 51111118 511:1198 SI20I98 51271118 51281118 
Flo'llml1or 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 __ osl.(l!l 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Flaw_dlplh 0.6 0.5 0.2 0.0 0.0 0.0 0.0 o.o 0.0 0.0 
Flaw_wldth ( 2.33 2.17 5.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
RaillfaP (100 55.00 1.00 11.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Romlllt! OlyiMoistsom• areas Moist. Dew Dry, lots or vegetation Dry Dry Dly. hot Raingage nopl. 
()OnSinll:lion ConalnJC!ion along lllke II ongoing con No CDnllnlctlon No-. Channel along lake :s1c1e d Pipe laying 

Mean Particle Size 

oate: 4/21198 4123198 41211198 5111!l8 515198 51111118 511:1198 51201118 51271118 5/28198 

GS-1 (mm) 103.85 90.33 28.25 

BS-18 28.49 

BS-1b 31.51 
es-1c• 54.87 
es_Mean( 38.29 
es_SJDev 14.44 

Ell- Slze (01 0) 

oate: 41211118 4123198 4129198 511198 515198 51111118 511:1198 5120/98 51271118 5128198 
GS.1 (mm) 5.63 3.88 3 . .116 

BS-11 3.56 
BS-1b 2.56 

BS-1c:" 5.07 
es_Maan ( 3.74 
es_SIDOV 1.25 

90th Percentlle (090) 

oate: 4121/98 4123198 41291118 S/11!l8 515198 S/91118 511:1198 5120198 51271!l8 5128198 
GS-1 (mm) 405.92 441.76 119.52 

BS-11 65.08 

BS-1D 70.53 

B$-1C" 104.42 

es_Maan< 80.01 

es_SIDOV 21.31 
Mass Medlan Dia. (050) 

t)ale: 4121/118 4123198 41211198 5111!l8 SISI!l8 518/98 511:1198 5120198 5127198 51281!l8 
os-1 (mm) 28.42 14.23 16.2 

BS-18 17.16 

B$-ID 13.6 
es-1c• 25.8 

es11esnC 18.85 

es_SJDev 6.27 
Unlformlly 

oato: 4121198 41231118 41211198 5111!l8 S/S/88 518/98 5112/98 5120198 5127198 5/28l!l8 
GS-1 3.214 5.824 1.271 

BS-11 1.178 

BS-1b 1.B.ol6 

es-1e• 1.652 

es_tllaan 1.56 

es_SJDev 0.34 
Span 

oate: 4121198 4123198 41211198 511198 SISI!l8 518/98 5112/98 SI20I98 5127198 51281118 

GS-1 14.08 30.78 4.on 
BS-11 3.565 

BS-1b 4.996 

BS-1c:" 3.851 

ss_Maan 4.14 

ss_SIDOV 0.75 
% Vol. Slit & Clay (Le • 75mm) 

oate: 4121/98 4123/98 41211198 511/98 515198 S/91118 511:1198 51201118 51271!l8 51281!l8 

GS-1 70.23 84.08 91.14 

BS-11 92.18 

B5-lb 90.6 
BS-1C" 83.9 

ssMaan 88.89 

es_StDev 4.40 
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During Construction (Station 2) I 
Oato: 9111197 9/16197 9118197 !1123197 9128197 9130197 10nt97 10110197 10114197 10116197 

Flowmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

Flow_Nl (It/sec) 0.000 0.000 0.000 0..375 0.000 0.000 0.500 0.200 0.000 0.000 

Flow_dep!h (It) 0.5 0.3 0.0 1.0 0.5 0.8 1.2 0.9 O.B 0.6 

Flow_ width {II) 2.6666e&67 2 0 3.5 2.5 2.33333 4.1566687 3 2.5 2.333333 

Rainfall x100 ~n) 106.00 1.00 1.00 655.00 83.00 1.00 91.00 106.00 1.00 1.00 

Romartcs dry channel heavy rain, h c:ool, sunny. aumy, humi cvercasl & r rainy, humid, aunny, wet g: sunny, coo; 

Construction Activlly no connucti drainage ella some diggin some diggin no activity no activity noactiYity 
Tulbidity (FTIJ) Hach Mlllhod #7600 Tulbidity (FT 

Oato: 9111197 9116197 9118197 !1123197 9126197 9130197 1017197 10110197 10114197 10116197 

GS-2 28 19 20 153 55 440 143 51 238 78 

.. 
I 

... 

I 
BS.2a 461 461 63 223 

Bs.2b 461 461 68 247 

Bs.2e" 461 461 68 238 

BS_Moan 461.00 461.00 64.50 235.00 

BS_SlOev 0.00 0.00 2.12 16.97 

Ratio BS_Moan/GS-2(Turb) 1646.43 838.18 126.47 98.74 
Tolal Solid$ (mg/L) Hllcl\ Method ti8006 Total Solids ( 

Oalo: 9111197 9116197 9118197 !1123197 9128197 9/30197 1017/97 1011D./97 10114197 10116197 

GS-2 25 13 12 164 46 439 185 44 228 90 

Bs.2a 825 825 80 229 

Bs.2b 825 825 64 330 

i 
... 

I 
BS.2c" 825 825 83 331 

BS_Moan 825.00 825.00 82.00 279.50 

es_s10ev 0.00 0.00 2.83 71.42 
Total Solida (mg/1..) Standard Mlllhod 2540 B Tolal Solid$ ( 

Oato: 9111197 9116197 9/18197 11123197 9/26197 9130197 1017197 10110197 10114197 10116197 

GS-2 311 395 225 247 306 778 268 3980 407 444 

" I 
Bs.2a 7641 14501 4049 1133 

Bs.2b 7641 13884 4222 1164 

B$.2c• 263 20276 5512 1278 

BS_M_ 7541.00 14042.50 4135.50 1163.50 

es_s10ev 0.00 648.42 122.33 43.13 

Ratio BS_Mean1G$.2(TS_SM) 2424.76 4589.()!; 103.91 285.87 
Tolal Suopendod Solid$ (mg/1..) Sta- Mlllhod 26400 Tolal Suspen 

Oato: 9111197 9116197 9/18197 9123197 9128197 9130197 1017/97 10/ID./97 10114197 10/16197 

GS-2 22 9 36 106 34 364 88 202 74 195 

Bs.2a 51566 7813 3694 912 

SS.2b 5866 12209 3880 964 

Bs.2c" 8055 12549 4998 999 

BS_Maan 5866.00 10011.00 3787.00 953.00 

BS_S10ev 0.00 3108.44 131.52 57.98 

Ratio BS_MoaniGS-2(TSS_SM) 26863.64 29444.12 1874.75 1287.84 
NitnltJ>.Nitnlven (mg/1.) HACH Mlllhod fllllll# Ni\rllle-Nilro 

Date: 9111/97 9116197 9118197 9123197 9128197 9130197 1017197 10110197 10114197 10116197 

GS-2 0.3 0.3 0.4 0.7 0.7 0.2 0.7 0.5 0.6 0.5 

B$.21 1.5 0.1 0.1 0.1 

BS.21> 1.5 0.1 0.1 0.1 

Bs.2c" 1..3 0.1 0.1 0.1 

es_uoan 1.50 0.10 0.10 0.10 

BS_SlOev 0.00 0.00 0.00 0.00 

Ratio BS_Moan/Gs.2(N03) 500.00 14.29 20.00 16.67 
Nifrilti.NitR>gen (mg/1..) HACH Mlllhod- Nitrile-Niwg 

Oato: 9111197 9116197 9118197 9123197 9126197 9130197 1017197 10/1D./97 10/14197 10116197 

GS-2 0.063 0.006 0.01 0.069 0.021 0.027 0.016 0.027 0.021 0.005 

BS.2.a 0.168 0.001 0.001 0 

BS..2b 0,166 0.001 0.001 0 

awe· 0.003 0.002 0 

BS_Moan 0.17 0.00 o.oo 0.00 

es_s10ev 0.00 0.00 0.00 0.00 

Ratio BS_Moan/GS-2(N02) 263.49 4.76 3.70 0.00 

.. 
I 

.. 
I 

.. 
I 
" I 
"' I 

.. 
I 
.. 
I 

.... 

I 
.. 
I 
... 
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- Date: 10124197 10128197 10130197 111.197 1117197 11/11197 11/13197 11/18197 11120/97 11125197 
Flowmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

II 
Flow_est. (ft/sec) 0.000 0.000 0.000 0.000 0.000 0.000 0.010 0.000 0.000 0.000 
Flow_deplh (II) 0.6 0.4 0.7 0.4 0.7 0.7 0.8 0.6 0.7 0.5 
Flow_ width (II) 2.25 2.083333 2.8667 2.25 2.66666667 2.833333 2.9166667 2.5833333 2.866667 2.16666867 
Rainfall x100 Qn) 9.00 1.00 31.00 15.00 104.00 51.00 101.00 10.00 13.00 1.00 
Remarks aunny humid Dry no GS/8 OYercaa~ w auMy, cool. Both BS mio overcu~ co partly cloudy Will~ cool """"""'!, Will No BSIGS2 
ConSlruction AciMty activity"""'' no activity no lldiYity waler pumpi digging and no activity. SIOrm ch.lnn no activity constn.u:ticn no activity 

II 
) Hacb MethOd f.7800 Turbidity (FTU) Hach Moth 
Date: 10124197 10128197 10130197 111./97 1117197 11/11197 11/13197 11/18197 11120197 11/25197 
GS-2 26 57 203 71 22. 38 50 23 
BS.2a 72 
Bs-2b 70 
Bs-2e• 78 

Ill 
BS_Mean 71.00 
BS_StOev 1.41 
Ratio BS_Mean!Gs-2(Turb) 124.56 

g/1.) Hach Melhod f.8006 Total Souds (mg/1.) Hach 
Date: 10124197 10128197 10130197 11/4197 1117197 11/11197 11/13197 11/18197 11120/97 11/25197 
GS-2 25 65 277 54 12 15 60 15 

II BS.2a 72 
Bs-2b 73 
es-2c• 88 
BS_Mean 72.50 
BS_StOev 0.71 

g/1.) Standard Method 2540 B Total Solids (mg/1.) S!anda 

' 
Date: 10124197 10128197 10130197 11/4197 1117197 11/11197 11/13/117 11/18197 11120197 11125197 
GS-2 282 381 903 261 287 252 22.7 263 
BS.2a 275 
Bs-2b 266 
Bs-2e• 391 

II 
BS_Mean 271.50 
BS_SIOev 4.95 
Ratio BS_MeiiiiGS-/Z(TS_SM) 71.28 
ed Salida (mg/l) Stllndenl Melhod 2540D Total Suopended Solido ( 

Date: 10124197 10128197 10130197 11/4197 1117197 11/11197 11/13/117 11/18197 11120197 11125197 
GS-2 33 128 662 29 73 38 23 85 

II 
BS.2a 105 
BS.2b 97 
8$-20" 165 
BS_Mean 101.00 
BS_SIOev 5.66 
Ratio BS_Mean/G$-2(TSS_SM) 78.91 

• n (mg/1.) HACH Malhod ,_ Nilnlte-Niln>gen (mg/1.) HA 
Date: 10124197 10128197 10130197 11/4197 1117197 11111197 11/13197 11/18197 11120197 11125197 
GS-2 0.3 0.5 0.032 0.022. 0.4 0.6 0.2 0.4 
Bs-21 0.4 
BS.2b 0.4 
Bs-2c• 0.4 

II BS_Mean 0.40 
es_stOev 0.00 
Ratio BS_Mean!GS.2(ND3) 80.00 
n (mg/1.) HACH Melhcld ,_ Nitrite-Niln>gen (mg/1.) HA 
Date: 10/24197 10128197 10130197 11/4197 1117197 11/11197 11/13197 11/18197 11120197 11125197 

• GS-2 0.009 0.049 0.4 0.3 0.015 0.013 0.01 0.075 
BS.2a 0.01 
BS.2b 0.011 
as-2e· 0.008 
BS_Mean 0.01 
BS_SIOev 0.00 

• Ratio BS_Mean/GS.2(ND2) 21.43 
ogen (mg/L) HACH MethOd,_ Ammoniot-Hiln>gen (mWI.) 
Date: 10124197 10128197 10130197 11/~7 1117197 11/11197 11/13197 11/18197 11120197 11125197 
G$-2 0.54 1 0.09 0.14 0.49 0.58 0.01 0.35 
Bs-2a 0.61 
Bs-2b 0.67 

• as-zc· 0.7 
BS_Mean 0.64 
BS_StOev 0.04 
Ratio BS_Mean/Gs-2(NH3) 64.00 
(mg/1.) HACH Melhod ,_ Phospbonlua (mWI.) HAC 
Date: 10124197 10128197 10130197 11/4197 1117/97 11/11197 11/131117 11118197 11120197 11125197 

• GS-2 o . .e 0.8 2.75 0.76 0.18 0.37 0.15 0.11 
Bs-2a 0.41 
Bs-21> 0.25 
Bs-2c• 0.32 
BS_Mean 0.33 
BS_S!Oev 0.11 • Ratio as_Mun/Gs-2(P04) 41.25 
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1212197 1219197 Date: 
000000 000000 Fl_.,eter 

0.000 0.000 Flow_est. (fllsec) 
0.5 0.8 Flow_doplh (It) 

2.33333 2.833333 Flow_width (It) 
28.00 355.00 Rainfall x100 Qn) 

moi$t gr<I.IIN BS1-25:1 dil. Renwl<a 
no actiYily. 8 No IC!ivll)l. ~ Constl\lction Ac:tivil)l 
df.7800 

1212197 1219/97 Date: 
49 44 GS-2 

-18006 
1212197 

34 

d Method 2540 B 
1212197 

492 

BS-2a 
BS.Zb 
BS-2c" 
BS_Mean 
es_siDev 
Ratio es_Mean/GS-2(Tum) 

1219197 Date: 
18 GS-2 

BS-2a 
BS-2b 
BS-2c" 
BS_Mean 
BS_SIDev 

1219197 Date: 
146 GS-2 

BS-21 
BS-2b 
BS-2c· 
es_Mean 
es_siDev 
Ratio BS_Mean/GS-2(TS_SM) 

gil.) Slllndlftl Melllod 25<100 
1212197 12/fl/97 Date: 

103 10 GS-2 

HMIIthOd-

BS-21 
BS-2b 

~·· BS_Meln 
es_siDev 
Ratio BS_Meln/GS-2(TSS_SM) 

1212197 1219197 Date: 
0.5 0.5 GS-2 

HMethlldflllHII 
1212197 

O.OD8 

~· BS-2b 
BS-2c• 
BS_Mean 
BS_SIDev 
Ratio BS_Meln/GS-2(N03) 

1219/97 Date: 
0.004 GS-2 

BS-2& 
BS-2b 
BS-2c• 
BS_Mean 
BS_SIDev 
Ratio BS_MelniGS.Z(N02) 

ACH MethlldflllHII 
1212197 1219197 Date: 

0.73 0.54 GS-2 

MolllodflllHII 
1212197 

0.11 

BS-21 
BS-2b 
BS-2c:" 
BS_Mean 
BS_SIDev 
Ratio BS_Mean/GS-2(NH3) 

1219197 Date: 
0.12 GS-2 

~· ~b 
as.zc• 
BS_Mean 
BS_SIDev 
Ratio es_MalniGS-2(P04) 

12/16197 12/18197 115198 1/8198 1113198 1115198 1120/98 1122198 
000000 000000 000000 000000 000000 000000 000000 000000 

0.000 0.000 0.200 0.000 0.750 0.000 0.000 0.000 
0.4 0.3 1.0 0.8 1.1 0.8 0.5 0.8 

2.41666667 2.25 3.33333333 3.16666667 3.33333333 2.666611667 2.5 2.66666667 
1.00 1.00 491.00 333.00 100.00 1.00 1.00 51.00 

sunny. Too d llllmy, too dr IUMy, humi sunny, windy Wet day. BS sunny, mudd """"'"'t dry overcast, we 
no works no W!lrk5 no IC!ivlty no W!lrk5 no works. Fl no W!lrk5 no works nffiC !low 

Turbidity (FT1J) Hach Method #7800 
12/16197 12/18197 115198 118198 1/13198 1115198 1120/98 1122198 

12/16197 12118197 

12/16197 12/18/97 

12/16197 12118197 

12/16197 12118197 

12/16197 12/18197 

12/16197 12118197 

12/16197 12118197 

80 

Q 50 55 50 ~ u 

1/5J98 
24 

1/5J98 
153 

1/5J98 
16 

1/5J9B 
0.5 

1/5198 
0.008 

1/5J98 
0.58 

1/8198 
0.1 

Total SoUds (mg/L} Hlch Molllod f.SOOS 
1111J98 1113198 1115198 1120/98 

20 42 20 85 

Totlll Solids (mg/L) Standard Method 2540 B 

1122198 
22 

1/8198 1113/98 1115198 1120/98 1122198 
224 192 228 432 238 

Total Suspended Solids (mgll.) Standard MelhDd 2540 
1111J98 1113198 1115198 1120/98 1122198 
~ u 44 ~ ~ 

Nilni!II-Ni1rogen (mgll.) HACH Method llll#ll# 
1/5J98 1/13198 1115198 1120198 1122198 

0.5 0.5 0.4 0.9 0.5 

Nitrii...Nitrogen (mgll.) HACH Method llll#ll# 
118198 1113/98 1/15198 1120/98 1/22198 
0.023 0.009 0.003 0.002 0.012 

Ammonia.NitrDgen (mgll.) HACH Melhod llll#ll# 
1/8198 1/13198 1115198 1120198 1/22198 

0.51 0.78 0.5 1.07 0.84 

Phosphorous (mg/L) HACH MethOd 18#11 
IIIIJ98 1113198 1115198 1120198 1122198 

0.09 0.08 0.15 0.19 0.16 

.. 

... 

.. 

.... 

I 

J 
"' 

.. 

... 

I 
.. 

' .. 
I 

I 
.. 

... 

' .. 
J 



• 
' Dale: 

Flowmeter 

• Flow_ost (IIIHC) 
Flow_dep!h (It) 
Flow_widlh (fll 
Rainfall x1 00 (m) 
Renwks 
Construction Activity 

• Dale: 
GS-2 
BS-2a 
BS-2b 
BS-2c• 

• BS_Moan 
BS_Slllev 
Ratio BS_Mean/G8-2(Turt>) 

Data: 
GS-2 

• fl$-2a 
lls-2b 
Bs-2e" 
BS_Moan 
BS_Sillev 

• Dale: 
Gs-2 
BS-2a 
Bs-2b 
Bs-2c• 

• BS_Man 
BS_S!Oev 
Ratio BS_Mean/GS-"!(TS_SM) 

Data: 
Gs-2 

• BS-2a 
ll8-2b 
Bs-2e" 
BS_Man 
BS_S!Dev 
Ratio BS_Mean/G8-2(TSS_SM) 

• Date: 
Gs-2 
BS-2a 
Bs-2b 
es-zc• 

• BS_Mean 
es_s10ev 
Ratio' es_Mean!Gs-2(N03) 

Dale: 
Gs-2 

I B8-2a 
Bs-2b 
B$-2c• 
BS_Man 
BS_S!Dev 

I 
Ratio BS_Mean/Gs-2(N02) 

Data: 
GS-2 
BS-2a 
ll$-2b 

I 
Bs-2e" 
BS_Man 
BS_Slllev 
Ratio es_~INH3J 

Data: 

• GS-2 
Bs-28 
~ 
es-zc· 
BS_Man 
BS_Slllev 

I Ratio 8S_Mean1Gs-2(P04) 

I 
I 

• 

1130198 2I3J98 215198 21111!18 
000000 000000 000000 000000 

0.000 0.400 0.000 0.000 
0.7 0.8 0.7 0.8 

2.6666EI667 2.58333333 2.58333333 2.6666ll667 
1.00 50.00 1.00 75.00 

ov...,.st; mo cool; lat;e p milly; molal 111111ftY,cool; 
0 

1130198 
25 

1130198 
13 

1130198 
ss 

1130198 
52 

1130198 
0.3 

1130198 
0.001 

1130198 
0.5 

1130198 
0.28 

0 none 

213i98 
31 

213J98 
17 

213J98 
19 

2I3J98 
0.4 

21311111 
0.005 

2I3J98 
0.42 

213J98 
0.07 

215198 
18 

215198 
11 

215198 
84 

215198 
9 

215198 
0.3 

215198 
0.04 

215198 
0.3 

215198 
0.2 

none 

21111!18 
!IS 

21111'98 
79 

2111/98 
282 

211111111 
98 

211111111 
0.4 

21111!18 
0.003 

211111111 
0.83 

211111111 
0.15 

21131!18 21181!18 2120198 2125198 2127198 313198 
000000 000000 000000 000000 000000 000000 

0.000 0.000 1.250 0.000 0.000 0.000 
0.6 0.8 1.1 0.5 0.8 0.5 

2.58333333 2.825 3.5 2.33333333 2.825 2.41666867 
10.00 80.00 48.00 68.00 10.00 10.00 

llllllly. moist cool; small p clear. moist. windy, warm Clear, warm; dry, etear 
none none "Water in cllannel may be none 

Turbidity (FTIJ) Hach Melhod 1117800 
21131!18 21111198 2120198 2125198 2127198 

21 40 14 29 115 

Tollll SoHds (mg/1.) Hach Method 1118008 
21131!18 21181!18 2120198 2125198 2127/98 

8 31 10 19 96 

Total SOlids (mg/L) Slllndard Method 2540 B 
2113198 21111198 2120198 21281!18 2127198 

238 235 48S 248 153 

surveying w 

313/98 
es 

313/98 
284 

Total Suspended Solids (mg/1.) Slllndard MethOd 25400 
2113/98 21111198 2120198 2125198 2127/98 

9 37 12 28 84 

Nil!n>-Nilragen (mg/1.) HACH Method-
21131!18 2118198 2120198 2125198 2127198 

0.2 0.4 0.8 0.3 0.6 

Nittile-Ni1rogen (mg/1.) HACH Mathod-
2113/98 21181!18 2120198 2125198 2127198 

0.001 0.008 0.007 0.003 0.045 

Am~llrogen (mg/1.) HACH Melllod-
2113198 21181!18 2120198 2125198 2127198 

0.27 0.51 0.23 0..56 1.58 

PhosphOI'IIua (mg/1.) HACH Method-
21131!18 21181!18 2120198 2125198 2127198 

0.18 0.07 0,1 0.1 0.08 

313/98 
96 

313198 
0.6 

313198 
0.017 

313/98 
1.05 

313198 
0.07 

81 



J 
J 

Dale: 3f11/98 3114198 3117198 3122198 3125198 3127198 411198 413/98 417198 4112198 
Flowmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 
Plow_ est. (fllaoc) 0.000 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 J Flow_deplh(ft) 0.3 1.0 0.9 0.5 0.5 0.4 0.7 0.5 0.3 0.0 
Flow_ width (fll 2.33333333 2.83333333 2.70833333 2.16666667 2.16686667 1.91666667 2.33333333 2.16666667 2 0 
Rllinloll x100 (In) 5.00 28.00 177.00 4.00 1.00 1.00 19.00 1.00 1.00 1.00 
RoiTIIIIks Mild, dry Wet, Roiny Nice & Sunn Dry, W111Tn Warm,Diy Warm, ""t • Mild, mostly Mild; Dly OYetCIIISt Totally Dry; 
CoMINctlon At!Mty No ConsiNc Rock dam re Wad< contin 0 same ac:tMt ongoing wor OitJ:h ccnstr. wlbound lid 0 Ongoing 

' 
Date: 3f11/&8 3114198 3/17/98 3122198 31251&8 3127198 411/98 413198 417198 4/12/98 l GS-2 ,.. 
Bs-2.1 
Bs.2b 
BS-2,-
BS_Mean 
es_SIOev 

,..j Rna es_Mean!GS«2(Turt>) 

Date: 3111198 3114198 3117/98 3122198 3125198 3127198 411198 413/98 417/98 4112198 
GS-2 • 

l Bs.2a 
SS..2b 
Ss.2c• ,. 
BS_Moan 
BS_SIOev 

Dale: 3/11198 3114198 3117198 3122198 3125198 3127198 4/1/98 413/98 4nl98 4/12198 
GS-2 
SS-2• 

,. 
S$.2b 
Bs.2c" 
BS_Mean 
BS_S!Oev 

,. I Ratio BS_Mean/Gs.2(TS_SM) 

Date: 3111/98 3114198 3117198 3122198 3125198 3127198 4/1/98 413198 4n198 4/12198 
GS-2 • I Ss-2.1 I S$.2b 

I es.::~c• ,. 
es_Mean 
es_stDev 
Rna SS_MeaniQS.2(TSS_SM) 

Date: 3/11198 3114198 3117198 3122198 3125198 3127198 411/98 413198 4nl9a 4112198 
GS-2 

; ,.. 
BS«2o 
SS..2b 
SS«2c" 
es_Mun 
es_stDev 
Rna es_Meen/GS-2(N03) ,.. 
Date: 3111198 3114198 3117198 3122198 3125198 3127198 411/98 4/3198 ~tn/98 4/12198 
GS-2 .. 
S$.21 
SS..2b I 
Ss.2c" 

,. 
I!S_Mean 
es_S!Oev 
Ratio es_Moan/GS..2(N02l 

Date: 3111198 3f14198 3117/98 3122198 3125198 3127198 411198 413/98 4nt98 4112198 ,. 
GS-2 
Ss.2a 
SS..2b "' BS-2c" 
es_Mun 
es_stDev ,.. 
Rna BS_Moan/GS-2(NH3) 

Date: 3111198 3f14198 3117/98 3122198 3125198 3127198 4/1/98 413/98 417198 4/12198 "' 
GS-2 
BS«2o 
BS-2b .. 
Bs.2c" 
es_Mean • BS_S!Oev 
Ratio es_MeaniGS-2(P04) 

,.. 
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I 
I Date: 4123198 41291911 5111911 515198 518198 5112Jil8 5120198 51271911 

Flowmeter 000000 000000 000000 000000 000000 000000 000000 000000 
Flow_elt (11/IOC) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

I Flow _doptb (It) 0.5 0.2 0.0 0.0 0.0 0.0 0.0 0.0 
Flow_wi<Hit(ft) 2.16866867 5.5 0 0 0 0 0 0 
Rainfall •1 00 (ln) 1.00 11.00 1.00 1.00 1.00 1.00 1.00 1.00 
Remllll<.s 0 Mol$~ Dew Dry, Iota of v DOry Dry 0 Dry, hot 
Conltruction Activity o Ongoing con No Con111Uc 0 Noconstr. Channel alo 0 Pipe laying 

• Date: 4123/98 4129/911 511198 515198 518198 51121911 51201911 5127/98 
GS-2 
SS..2a 
BS-2b 
BS..2c" 

• BS_Mean 
BS_SIDIIV 
Ratio SS_Mean/GS-2(TUII>) 

Date: 4123/98 4129198 511/98 515198 518/98 5112/98 51201911 51271911 
GS-2 

• BS-21 
BS..2b 
BS-2c" 
BS_Mean 
ss_stDIIv 

I Date: 4123198 4129/98 511198 515198 5181911 5112/88 5120198 51271911 
GS-2 
SS-21 
BS-2b 
BS-2c" 

I 
BS_Mean 
BS_SIOev 
Ratio BS_Mean/GS-2(TS_SM) 

Date: 41231911 4129/98 511198 515198 518198 5112198 51201911 51271911 
GS-2 

• BS-2a 
BS-2b 
BS..2c" 
BS_Moan 
BS_SIDIIv 
Ratio BS_Mean/GS-2(TSS_SM) 

• Date: 4123/98 4129/98 511/98 515196 518198 5112/98 51201911 5127198 
GS-2 
BS-21 
BS..2b 
BS-2c" • SS_Mean 
BS_SIOev 
Ratio BS_Mean/GS-2(N03) 

Date: 4123198 4129198 511/llll 515198 518/98 51121911 5120/98 51271911 

• GS-2 
BS-2a 
BS-2b 
BS-2c· 
BS_Mean 
BS_SIDIIv 

• Rldio BS_Moan!GS-2(N02) 

Date: 4123198 4129/98 511/98 515198 518198 5112188 5120198 5127198 
GS-2 
BS-21 
BS..2b 

I 
SS..2c• 
SS_Mean 
BS_StOev 
Ratio ss_Mean!GS-2(NH3) 

Date: 4123198 4129/98 511/98 515198 5181911 5112/98 51201911 5127198 • GS-2 
BS-2a 
BS-2b 
es..2c• 
BS_Mean 

• ss_SIOev 
Rldio SS_Mean/GS-2(1'04) 

I 
I 
I 83 
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II 

Dille: 9111/97 9116197 9118/97 9123187 9126/117 913lllll7 1017/97 10/101'117 10114/97 10/16/97 
Flowme1er 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 ... 
Flow_est.(f!IH(;) 0.000 0.000 0.000 0.375 0.000 0.000 0.500 0.200 0.000 0.000 

' Flow_ depth (II) 0.5 0.3 0.0 1.0 0.5 0.8 1.2 0.9 0,8 0.6 
Flow_ widlll (ftl 2.66666667 2 0 3.5 2.5 2.33333 4.666667 3 2.5 2.333333 
Rainfall x100 On) 106.00 1.00 1.00 655.00 83.00 1.00 91.00 106.00 1.00 1.00 
Rem- dry channel heavy rain, h cool, sunny. sunny, humi overcast & r rainy, humid, sunny, wet g sunny, cool 
Construclion Ac.tivlty no constructi drainage ella some diggln some diggin no activity no activity no ac.tMty .... 

Mean Particle Size J Dale: 9111/97 9116/97 9116/117 9123187 9126/97 91301'117 1017/97 10/10197 10114/97 10116/97 
GS-2(mm) 12.27 20.86 8.11 52.99 
Bs-2a 6.06 8.1 10.71 
Bs-2b 7.54 11.59 11.17 
Bs-2e' 16.09 15.63 10.27 j BS_Mean 9.90 11.77 10.72 
BS_S!Dev 5.41 3.77 0.45 

Effective Si:e (010) 
Date: 9111197 9116197 9/16/117 9123187 912S/97 9130197 1017/97 10/11l/l17 10114197 10/16197 
GS-2(mm) 0.88 2.29 0.53 9.89 

' 
Ss-2a 0.54 0.69 0.94 
BS.2b 0.79 0.62 0.91 
es.2c• 1.2 0.88 0.93 
es_Mun(mm) 0.&4 0.73 0.93 
es_stDev 0.33 0.13 0.02 

90th Pen:entile {090) .... 
Dale: 9/11/97 9/16/97 9/18197 9123187 9128197 91301'117 1017/97 10/10197 10114197 10116197 

' GS-2(mm) 27.82 44.67 17.13 114.43 
BS.2a 14.04 19.52 25.9 
Bs-2b 17.87 31.77 28.55 
SS.2e' 36.53 40.29 25.6 
es_Mun(mm) 22.81 30.53 26.68 .. 
BS_S!Oev 12.03 10.44 1.62 

' Mus Median Dia. (050) 
Date: 9/11197 9116/97 9/19197 9123187 9126197 9131l/l17 1017/97 10111l/l17 10/14197 10116197 
GS-2 (mm) 8.73 15.44 5.99 38.56 
SS-2a 4.13 4.62 6.53 
BS.2b 11.81 4.92 6.32 ... 
es-2e• 12.36 7.31 6.05 r BS_Mttan(mm) 11.45 5.62 6.30 
es_stDev 6.91 1.47 0.24 

Uniformity 
Dille: 9/11197 9/16/97 9/18197 9123187 9126/97 9131l/l17 1017197 10110/97 10/14/97 10116/97 .. 
GS-2(mm) 0.9192 0.8777 0.9373 0.85 

~ BS.2a 1.01 1.291 1.198 
Bs-2b 1.076 1.918 1.328 
SS.2e> 0.8912' 1.725 1.247 
BS_Mean(mm) 0.99 1.&4 1.26 
es_stOev 0.09 0.32 0.07 • Span 

' Dille: 9111/97 9/16197 9/18197 9123187 9126/97 9130/97 1017197 10110/97 10/14/97 10116197 
GS-2(mm) 3.088 2.745 2.77 2.711 
BS.2a 3.265 4.072 3.822 
Bs-2b 3.49 6.323 4.373 
es.2c• 2.856 5.393 4.075 • 
BS_Mean(mm) 3.20 5.26 4.09 -BS_SIDev 0.32 1.13 0.28 

% Vol. Sill & Clay O.e < 75mm) 
Dille: 9/11197 9/16197 9/18/97 9123197 9126/97 9130/97 1017197 10110197 10/14/97 10/16197 
GS-2 (mm) 99.7! 97.7 99.94 78.16 
Bs-2a 100 99.87 99.73 .. 
SS.2b 100 98.07 99.95 J BS.2e• 99.97 96.91 99.98 
BS_Mttan(mm) 99.99 911.28 99.89 
BS_S!Oev 0.02 1.49 0.14 .. 

J 
.. 
J 
.. 
J 
.. 
J 
., 
J 
.. 
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I 
Date: 121111197 121111197 11519B 118198 1113!98 1115198 1/20196 1122198 
Flowmeter 000000 000000 000000 000000 000000 000000 000000 000000 .. 
Flow_esL (ftlsac) o.ooo o.ooo 0.200 0.000 0.750 0.000 0.000 0.000 I Flow_doplh (ft) 0.4 0.3 1.0 0.8 1.1 0.8 0.5 0.8 
Flow_wldfb (II) 2.41666667 2.25 3.33333333 3.16666667 3.33333333 2.86666667 2.5 2.66666667 
Rainfall xiOO {In) 1.00 1.00 491.00 333.00 100.00 1.00 1.00 51.00 
Romarl<s sunny. Too d sunny, too dr sunny, humi aunny, windy Wet day. BS aunny, mudd avereast, dl)l overcast we 
COnllrudian Activity nowctks nawa.ts noaetillily ncworl<s no WDII<s. Fl no wo.ts noworl<s traffic flow 

... 
Size I Date: 12/111197 121111197 1151118 118198 1113198 1115/98 1120198 1122/98 

GW(mm) 25.81 54.94 33.1 39.82 154.16 30.29 
BS-2a 
BS-2b 

"' Bs-2c• 

J BS_Moan 
BS_StOev 
(010) 

Oete: 121111197 12/IB/97 115/9B 1/8198 1113198 1115/98 1/20/98 1122/98 
Gs-2(mm) 5.21 9.51 1.71 7.3 25.54 4.47 .. 
85-2a 

' BS-2b 
B5-2c• 
BS_Mean(mm) 
es_sto..v 
• (090) .. 
Date: 12/111197 12/111197 115/9B 1/8198 1/13198 1115/98 1120196 1122/98 -G5-2(mm) 58.22 130.52 94.99 93.21 322.65 71.98 
85-2• 
85-2b 
BS-2c• 
SS_Moan (mm) • 
ss_stOev 

' Oia. (050) 
Date: 12118197 1211B/97 115/9B 118198 1113198 1115198 1/20198 1122198 
G5-2(mm) 17.51 37.11 12.36 26.57 128.19 19.34 
85-21 
B5-2b -85-2c• 
8S_Moan(mm) 
es_sto.v 

Dale: 12/161!17 12118197 1151911 118198 1/13198 1115/98 1/20198 1122/98 
Gs-2(mm) 0.826 0.961 2.227 0.9857 0.7152 1.062 J BS-2a 
B5-2b 
ewe· 
BS_Moan(mm) 
8S_St0ev " 
Date: 121111197 12/18197 1151911 118198 1113198 1115/98 1120/98 1122198 J G5-2(mm) 3.027 3.261 7.545 3.233 2.318 3.49 
BS-2a 
BS-2b .. BS-2c• 

' 
BS_Moan(mm) 
BS_StOev 
lay o.e < 75mm) 

Delli: 12118197 121'18197 115198 118198 1/13198 1115198 1120196 1122198 
G5-2(mm) 93.&4 76.67 66.28 83.21 30.0$ 90.49 ~. 

B5-2a -85-2b 
ewe· 
BS_Mean (mm) 
es_stoav 

J 

' 
' 
' • J 
• 
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• Date: 1130/98 213198 215198 2111198 2113198 2113198 2!20198 2125/98 2!27/98 313/!18 
Aowmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

• Flow_est. (!Usee) 0.000 D.400 0.000 0.000 0.000 0.000 1.250 0.000 0.000 0.000 
Flow_clepth (II) 0.7 0.8 0.7 0.8 0.6 0.8 1.1 0.5 0.8 0.5 
Flow_wi<Hh (ft) 2.66666667 2.511333333 2.511333333 2.66666667 2.511333333 2.825 3.5 2.33333333 2.625 2.418116667 
Rainfall x100 On) 1.00 50.00 1.00 75.00 10.00 80.00 48.00 68.00 10.00 10.00 
Rem- -~ mo cool; IIIIIJO p misty; moist auooy,cool; 11111111)'; moist cool; small· p cltlar, mo111. windy, _, Clear, wa~m; dry, clear 
Consln.lction Activity 0 o none none none none "Water in channel may be none sunteyingw 

• Date: 1130198 213198 215198 2111/98 2113198 2118198 2!20198 2125/98 2!27198 3/3198 
GS-2(mm) 95.12 55.91 34.25 31.27 124.23 168.17 117.07 35.92 12.98 24.95 
BS-2a 
BS-2b 
BS-2c" 

• BS_Mean 
BS_S!CeY 

Effective Size (01 0) 
Date: 1/30/98 213198 215198 2111/98 2113198 21111198 2120198 2125198 2!27198 3/3198 
GS-2(mm) 12.67 7.77 6.71 1.71 59.38 5.32 7.09 8.41 0.83 3.75 
BS-21 

• BS-2b 
BS-2c" 
BS_Mean (mm) 
BS_S!CeY 

90111 Pen::entile {090) 
Dote: 1/30198 213198 215198 2111198 2113198 21181!18 2!20198 2/25/98 2127/98 3/3198 • GS-2(mm) 225.15 110.54 72.53 80.2 188.42 412.19 289.94 72.48 28.43 52.99 
BS-2a 
BS-2b 
BS-2c" 
BS_Mean(mm) 

• BS_S!CeY 
Meas Median Dia. (050} 

Dote: 1/30198 2/3/98 215198 2111198 2113198 2118198 2!20198 2125198 2!27198 313198 
GS-2(mm) 67.95 53.43 27,48 18.64 118.54 138.23 55.71 29.27 7,71 15.98 
BS-21 
BS-2b 

• BS-2c" 
BS_Mean(mm) 
es_steeY 

Uniformity 
Date: 1/30198 213198 215198 2111198 2113198 2118/98 2120198 2125/98 2!27198 3/3198 
GS-2(mm) 0.9087 0.6181 0.7458 1.286 0.3088 1.012 1.781 0.6788 1.239 1.058 

I 
BS-21 
BS-2b 
BS-2c" 
BS_Mean(mm) 
BS_S!CeY 

Span 

I 
Date: 1/30198 213198 215198 2111/98 2113198 2118198 2!20198 2125198 2!27/98 3/3198 
GS-2(mm) 3.127 1.923 2.395 4.21 1.004 2.938 5,077 2.186 3.578 3.081 
BS-2a 
BS-2b 
BS-2c" 
BS_Mean (mm) 

I es_steeY 
%Vol Silt & Clay (I.e < 75mm) 

Dale: 1/30198 213198 215/ll8 2111/98 2113198 21111198 2!20198 2125/98 2127198 3/3198 
GS-2(mm) 53.57 67.81 90.68 88.09 12.82 42.69 51.91 90.55 97.64 95.42 
BS-2a 

• BS-2b 
BS-2c" 
es_Mean (mm) 
es_steeY 

• 
I 

• • 
I 
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Postconstruction I 
Date: 619198 8/11198 8/IMill 6118198 8123198 6/25198 61301118 712198 7nl98 719198 
Flowmeter 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 
Flow_eal (fllsoc) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Flow_dopth (II) 0.3 0.3 0.2 0.0 0.0 0.0 0.8 0.7 0.5 0.5 
Flaw_width(ll) 2.17 125 0.83 0.00 0.00 0.00 2.50 2.17 1.83 1.75 ' Rainfall (100 xln) 14-0.00 1.00 4.00 1.00 1.00 1.00 258.00 1.00 1.00 14.00 
Rernarts Dry. Hot Dry. Hot Dry, Hot Dry, Hot 
Constrllction Event No Constnlctlon No Colllltruction No Constnlctlon No Constnlctlon NoConllnlc 

Turbidity (FTU) Hoch Melhod #7800 
Date: 619198 8111198 6116198 6118198 6123198 6125198 6130198 7/2198 7nl98 719198 
GS-1 (FTU) 92 143 21 50 39 76 84 
BS-1a 188 88 
!IS-1b 211 248 
BS-IC" 333 481 
es_Mun (FTU) 198.50 167.00 
es_S1Dev 17.68 111.72 
Rallo BS_MuntGS-1(Turt>) 215.76 334.00 

Total Solidi (m;;l.) Hach Method #8006 
Date: 619198 6111198 6/1Mill 6/18198 6/23198 8/25198 6130198 712198 7nl98 719198 
GS-1(TSS) 56 168 13 31 34 71 53 
BS-1a 226 83 
BS-1b 310 283 
BS-1c• 447 625 
BS_Mellll (TSS) 268.00 183.00 
BS_S1Dev 59.4-0 141.42 
Rallo BS_Mean/GS-1(TSS) 478.57 590.32 

Total Solidi (m;;l.) Sllllldiiii:!Molhod 2540 B 
Date: 61'9198 6111198 6/16198 6118198 8/23198 8/25198 6130198 71219B 7nl98 719198 
GS-1 (TS) 407 248 132 106 95 157 188 

I 
BS-1a 4837 885 
BS-1b 4816 1497 
BS-1c" 9663 11838 
BS_Meiiii(TS) 4826.50 1191.00 
es_S1Dev 14.85 432.75 I 
Ratio BS_Moan/GS-I(TS) 1136.73 1123.58 

Total Suspended Solidi (mg/L) Standard Molhod 2540D 
Date: 619198 6111198 6116198 6/18198 6123/96 6/25198 61301116 71219B 7nl98 719198 
GS-1 (TSS_SIA) 62 84 71 14 66 69 57 
BS-Ia 2730 292 
BS-1b 3477 970 I 
BS-IC" 9362 10103 
BS_Mean (TSS_SM) 3103.50 631.00 
es_s1Dev 528.21 479.42 
Ratio BS_Mun/GS-1(TSS_SM) 5005.65 4507.14 

Nilnlte-Nitn>gon (mg/L) HACH Mllhod-
Date: 619198 6111198 6/!Mill 8118198 8/23196 8125198 6/301118 7/219B 7f7198 719198 ' GS-1 (ND3) 0.6 0.6 0.2 0.3 0.1 0.4 0.5 
BS-1a 0.7 0.3 
BS-1b 0.6 0.4 
BS-Ie• 0.7 0.7 
es_M-(N03) 0.65 0.35 
es_S1Dev 0.07 0.01 ' Rallo es_Moan/GS-1 (N03J 108.33 116.67 

Nitrite-NIIII:Igen (m;;l.) HACH Molhod-
Date: 819198 6/11198 6/16198 6118198 8/23198 6125198 6130/118 712198 7f7198 719198 
GS-1 (N02) 0.003 0.077 0.009 0.031 0.006 0.022 o.ooe 
BS-1a 0.001 0.006 
BS-Ib 0 0.005 
BS-Ic" 0 0.005 
es_Mean (N02) 0.00 0.01 
es_s1Dev 0.00 0.00 
Rallo es_MuntGS-1(N02) 16.67 17.74 

) 
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Dale: 8l9lfl8 6/11/fl8 6116198 6118198 61231!16 6125198 6130198 712198 7f7/fl8 7/fllfl8 
Aowmetl!lr 000000 000000 000000 000000 000000 000000 000000 000000 000000 000000 

• Flow_est (ftlsec) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Flow_dep1h (It) 0.3 0.3 0.2 0.0 0.0 0.0 0.8 0.7 0.5 0.5 
Flow_ widfh (II) 2.17 125 0.83 0.00 0.00 0.00 2.50 2.17 1.83 1.75 
RainfaU (100 x in) 140.00 1.00 4.00 1.00 1.00 1.00 258.00 1.00 1.00 14.00 
Romarl<s Oly, Hot Oly, Hot Oly,Hot 1 ltllOO Oty, Hot 
Conslruclion Event No Conslruclion No Conllrudion No Cons!Nclion NoCons!Nc 11tll00 11tll00 No Conattuct 

• Mean Pal1icleSiu 
Data: 8/fllfl8 611 1/fl8 6116198 6118198 6123/flS 6125198 6131l/118 712/flS 7f7/fl8 719198 
GS-1 (J.Im) 58 31.98 4S.n 50.8 49.24 23.17 57.72 
BS..1a 36.81 31.48 
BS-1b 36.28 40.75 
BS-1C" 41.72 27.17 

• BS_Moan (J.Im) 38.27 33.13 
BS_StOev 3.00 6.94 

Effootive Size (010) 
Date: 8l9lfl8 6/11/fl8 6116/98 6118198 6123/fl8 6126198 6130/flS 712198 7f7/fl8 71flffl8 
GS-1 (1'1'1) 5.4 3.39 8.57 3.39 5.98 3.39 9.74 
BS..1a 4.63 4.03 

• BS..1b 5.73 4.88 
BS..1c:" 4.49 2.76 
BS_Mean (J.Im) 4.95 3.89 
ss_stDov 0.88 1.07 

90lh Percentile (090) 
Date: 8/fllflB 6111/flB 6116198 6118198 6123/fl8 6125198 6130/fl8 712/fl8 7f71fl8 7/fllfl8 • GS-1 (J.Im) 165.84 81.24 106.05 143.01 96.88 58.65 120.79 
BS..1a n.1a 69.98 
BS-1b 71.97 89.18 
BS..1c" 87.36 59.91 
BS_Mean (J.Im) 78.82 73.02 
es_sto.v 7.83 14.87 • Mass Madian Oia. (050) 
Date: 8l9lfl8 6111/fl8 6116/98 6118198 6123198 6128198 6130/fl8 712/flB 7f7/fl8 719/fl8 
GS-1 (J.Im) 21.65 16.32 35.98 22.18 24.7 13.52 38.81 
BS-1a 29.99 20.54 
BS..1b 29.24 27.14 

• BS-1c" 33.15 19 
BS_Mean(I'IT!) 30.79 22.23 
BS_S10ev 2.08 4.32 

Uniformity 
Date: 8l9lfl8 6111/flB 6116198 6116198 6123198 6125198 6130/fl8 712198 7f7tfl8 7/fllflB 
GS-1 2.192 1.488 0.8588 1.87 1.482 1.197 0.9745 

I 
BS-1a 0.7565 1.058 
BS-1b 0.7381 1.037 
BS..1c" 0.7981 0.9867 
BS_Mean 0.78 1.03 
es_stDov 0.03 0.04 

SPin 

• Datil: 8l9lfl8 6/11198 6116198 6118198 6123198 6125198 6130198 712J98 7f7/fl8 7/fl/98 
GS-1 7.411 4.788 2.71 6.295 3.68 4.087 2.881 
BS..1a 2..418 3.21 
BS..1b 2.265 3.106 
BS..1c" 2.499 3.008 
BS_Maan 2.39 3.11 

I ss_stDov 0.12 0.10 
%Vol. Silt & Clay (I.e< 75mm) 

Dale: 6/9/fl8 6111/98 6116198 15118198 6123198 612.5196 6/30/fl8 712J98 7fl/98 7tfltfl8 
GS-1 79.46 68.4 79.2 75.05 88.51 93.46 n.o1 
SS..1a 88.8 91.1 
BS-1b 90.74 85.72 

I BS..1c" 84.92 94.18 
BS_Mean 88.15 90.33 
es_StOov 2.96 4.28 

I 
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Appendix VI: Bare-Soil Erosion Study Data 

Soil Case Slope Shear Compressive Rainfall Moisture 

no. strength strength intensity content 

(%) (N/cm2
) (N/cml) (mmlh) (%) 

81 O.OIO 0.638 0.678 102.0 17.7 

82 0.010 0.766 0.987 51.0 14.6 

S3 0.010 0.734 0.808 25.8 I9.7 

84 0.010 0.68I 0.828 12.8 17.5 

85 0.005 0.766 0.934 101.9 I8.1 

87 0.005 0.766 0.808 50.6 26.2 

86 0.005 0.723 0.841 25.2 8.8 

88 0.005 0.553 0.904 12.8 18.8 

89 0.001 0.776 0.871 101.9 24.4 

S10 O.OOI 0.500 0.861 50.7 22.1 

811 0.001 0.627 0.871 25.6 27.6 

812 0.001 0.521 0.788 12.7 24.5 

873 0.010 0.596 1.519 101.3 9.3 

Soil I S74 0.010 0.627 1.323 76.2 9.1 

875 0.010 0.755 1.226 50.3 11.9 

876 0.010 0.670 1.246 26.1 11.4 

877 0.010 0.819 1.363 12.7 12.3 

S78 0.005 0.627 1.366 102.0 7.5 

879 0.005 0.606 1.399 76.3 16.3 

S80 0.005 0.617 1.240 50.4 10.8 

881 0.005 0.670 1.349 26.0 8.5 

882 0.005 0.617 1.273 12.9 11.3 

883 0.001 0.596 1.319 102.3 9.4 

884 0.001 0.521 1.585 76.3 5.0 

885 0.001 0.627 1.419 50.6 10.7 

886 0.001 0.638 1.187 25.8 12.4 

887 0.001 0.691 I.I93 12.8 13.3 

8163 0.040 0.234 Ll53 101.6 5.0 

8164 0.040 0.245 0.961 76.4 10.7 

8165 0.040 0.277 0.964 50.8 11.3 

8166 0.040 0.425 1.240 25.6 5.6 

8167 0.040 0.234 1.067 12.6 ll.8 

93 

Flow Flow Erosion Soil Unit Soil loss 

depth velocity power loss in 30 min. 

(mm) (mls) (w) (cm3} (cm3/rn2
) 

2.5 0.031 1174.0 2229.1 3374.4 

1.3 0.004 586.8 818.4 1238.8 

1.0 0.003 297.1 570.7 863.9 

0.8 0.002 147.5 199.2 301.5 

1.9 0.027 1 I87.1 2192.0 3318.1 

1.4 0.007 590.0 612.0 926.4 

0.8 0.002 293.4 I 19.7 181.2 

0.8 0.002 I49.3 422.3 639.3 

2.7 0.037 1198.0 I404.6 2126.2 

1.2 0.004 596.8 916.4 1387.2 

1.1 0.002 300.8 600.6 909.2 

0.7 0.002 149.0 136.2 206.2 

2.5 0.031 1166.2 1476.79 2235.5 

1.9 0.018 877.0 684.22 1035.7 

1.3 0.004 578.9 120.74 182.8 

1.0 0.003 300.0 133.13 201.5 

0.8 0.002 145.8 33.02 50.0 

1.9 0.027 1187.7 1262.14 1910.6 

2.0 0.027 889.4 794.64 1202.9 

1.4 0.007 587.7 38.18 57.8 

0.8 0.002 303.0 26.83 40.6 

0.8 0.002 149.9 58.82 89.0 

2.7 0.037 1203.7 1672.87 2532.4 

1.7 0.020 896.8 1498.46 2268.3 

1.2 0.004 595.0 581.02 879.5 

1.1 0.002 303.6 173.38 262.5 

0.7 0.002 150.8 41.28 62.5 

1.6 0.024 1083.8 1684.9 2550.6 

1.1 0.024 815.2 812.2 1229.5 

0.8 0.004 542.5 225.0 340.6 

0.4 0.003 273.4 289.0 437.4 

0.0 0.002 134.7 179.6 271.8 



Appendix VI: Continued 

S13 0.010 2.712 0.219 101.9 

S14 0.010 2.808 0.206 50.8 

SIS 0.010 2.946 0.209 25.6 

S16 0.010 2.787 0.206 13.0 

S17 0.005 2.489 0.186 101.1 

SIS 0.005 2.872 0.189 51.1 

S19 0.005 2.818 0.216 25.4 

820 0.005 2.670 0.253 13.1 

821 0.001 2.297 0.199 101.6 

822 0.001 2.467 0.206 51.0 

823 0.001 2.914 0.213 25.6 

S24 0.001 2.382 0.199 12.9 

Soi12 888 0.010 2.638 0.309 102.0 

889 0.010 2.595 0.332 76.3 

890 0.010 3.116 0.356 50.8 

891 0.010 2.680 0.296 26.1 

S92 0.010 2.808 0.326 12.7 

S93 0.005 2.553 52 101.5 

S94 0.005 2.744 6 762 

895 0.005 2.457 0.326 51.1 

S96 0.005 2276 0.336 26.1 

897 0.005 2.170 0.312 12.6 

S98 0.001 2.297 0.283 101.6 

S99 0.001 2.606 0.283 75.8 

8100 0.001 2.840 0.289 50.7 

SlOt 0.001 2.553 0.266 25.8 

S102 0.001 2.170 0.302 12.7 

8168 0.040 4.127 0.485 101.2 

SI69 0.040 3.201 0.462 75.8 

S170 0.040 3.722 0.429 50.9 

8171 0.040 3.340 0.455 25.2 

S172 0.040 3.233 0.412 12.8 

366.8 3.0 0.017 1172.9 

388.7 2.1 0.009 584.6 

427.1 2.5 0.006 294.9 

423.1 1.8 0.005 149.2 

440.9 3.0 0.007 1177.5 

449.0 2.8 0.007 595.6 

463.5 2.6 0.005 295.6 

433.4 2.3 0.003 152.2 

474.8 3.7 0.013 1194.5 

445.3 3.5 O:m1599.6 
391.3 3.1 0. 301.3 

418.6 2.6 0.003 151.9 

458.7 3.0 0.017 1173.5 

423.3 2.7 0.013 877.6 

450.3 2.1 0.009 584.6 

454.3 2.5 0.006 300.5 

423.2 1.8 0.005 146.4 

474.7 3.0 0.007 1182.6 

'~Efiij 887.7 

401.6 595.1 

442. . 303.6 

497.5 . 2.3 0.003 147.0 

429.2 3.7 0.013 1195.1 

4802 3.3 0.011 891.0 

460.8 3.5 0.007 596.2 

409.8 3.1 0.004 303.6 

384.0 2.6 0.003 149.0 

354.8 2.6 0.037 1079.6 

406.7 2.1 0.025 809.0 

409.4 2.0 0.013 543.0 

389.8 ±:±! 0.007 269.2 

396.3 0.003 136.3 

94 

1147.3 

601.7 

434.5 

217.8 

984.5 

815.3 

912.3 

403.5 

1437.6 

879.3 

471.6 

648.1 

641.90 

664.61 

675.96 

461.30 

163.06 

863.78 

911.26 

262.13 

326.11 

499.49 

994.85 

727.56 

383.90 

475.75 

391.13 

1071.2 

1036.5 

480.9 

233.2 

233.2 

1736.7 

910.8 

657.7 

329.6 

1490.4 

1234.2 

1381.0 

610.8 

2176.2 

1331.0 

713.9 

981.1 

971.7 

1006.1 

1023.3 

698.3 

246.8 

1307.6 

1379.4 

396.8 

493.7 

756.1 

1506.0 

1101.4 

581.1 

720.2 

592.1 

1621.6 

1569.1 

728.0 

353.1 

353.1 
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Appendix VI: Continued 

825 0.010 3.201 

826 0.010 2.265 

827 0.010 1.872 

828 0.010 2.063 

S29 0.005 2.255 

S30 0.005 2.170 

83,1 0.005 2.010 

S32 0.005 2.414 

833 0.001 2.212 

834 0.001 2.191 

835 0.001 2.053 

836 0.001 2.042 

S103 0.010 2.106 

Soil3 S104 0.010 2.648 

8105 0.010 2.180 

8106 0.010 2.382 

S107 0.010 2.531 

S108 0.005 2.042 

8109 0.005 1.936 

8110 0.005 2.031 

Sill 0.005 2.010 

8112 0.005 2.116 

8113 0.001 1.999 

Sll4 0.001 2.297 

Sll5 0.001 1.882 

8116 0.001 2.478 

8117 0.001 2.319 

S173 0.040 3.808 

S174 0.040 3.765 

S175 0.040 3.754 

S176 0.040 2.361 

8177 0.040 2.340 

0.259 101.0 

0.186 51.4 

0.206 25.7 

0.193 12.6 

0.176 101.7 

0.170 5l.l 

0.173 25.2 

0.143 12.7 

0.186 102.2 

0.163 50.7 

0.176 25.8 

0.183 12.6 

0.292 101.6 

0.292 76.4 

0.316 50.8 

0.309 26.2 

0.292 12.8 

0.283 101.7 

0.286 76.2 

0.276 50.7 

0.316 25.9 

0.319 12.6 

0.309 101.7 

0.292 76.3 

0.296 51.0 

0.316 25.8 

0.266 12.8 

0.479 101.3 

0.459 76.3 

0.505 51.0 

0.452 25.3 

0.482 12.6 

70.3 2.9 0.016 1162.8 758.5 1148.2 

79.8 2.1 0.008 591.9 761.6 1152.9 

85.6 2.0 0.004 295.5 432.4 654.6 

87.8 1.8 0.005 144.7 342.6 518.7 

103.6 2.6 0.022 1184.9 1189.9 1801.2 

84.4 2.0 0.011 595.1 806.0 1220.1 

96.7 2.0 0.007 293.4 759.6 1149.8 

69.1 2.0 0.004 147.6 250.8 379.6 

92.6 2.9 0.012 1201.4 1110.4 1680.9 

76.4 2.0 0.009 596.2 659.4 998.3 

74.0 1.6 0.005 303.1 554.2 838.9 

85.2 0.9 0.003 147.9 312.7 473.4 

69.5 2.9 0.016 1169.0 1001.1 1515.5 

78.9 2.6 0.012 879.3 906.1 1371.6 

71.8 2.1 0.008 585.1 597.5 904.5 

75.9 2.0 0.004 301.6 474.7 718.6 

73.1 1.8 0.005 147.5 433.4 656.1 

59.0 2.9 0.012 1184.9 1171.3 1773.1 

58.4 1.6 0.015 887.1 1077.4 1631.0 

43.0 2.0 0.009 590.5 469.6 710.8 

50.8 1.6 0.005 301.3 533.5 807.7 

55.7 . 0.9 0.003 146.5 450.0 681.1 

61.0 2.6 0.022 1195.7 952.5 1441.9 

53.8 1.9 0.019 896.8 885.5 1340.4 

49.3 2.0 0.011 600.2 854.5 1293.5 

55.4 2.0 0.007 303.6 605.8 917.0 

56.8 2.0 0.004 150.8 551.1 834.2 

36.0 2.2 O.Q35 1081.2 542.8 821.7 

46.5 2.1 0.022 814.7 817.2 1237.1 

45.2 2.2 0.013 544.1 533.5 807.7 

40.5 2.1 0.005 269.8 669.6 1013.7 

51.1 1.6 0.002 134.2 344.7 521.8 
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Appendix VI: Continued 

S37 0.010 7.126 0.502 102.3 51.3 

S38 0.010 5.647 0.329 51.3 56.7 

S39 0.010 3.967 0.269 25.3 56.4 

S40 0.010 5.413 0.429 12.8 48.8 

S41 0.005 5.520 0.283 102.1 57.8 

S42 0.005 5.626 0.292 50.8 53.9 

S43 0.005 6.286 0.432 25.3 63.6 

S44 0.005 4.190 0.283 12.7 47.3 

S45 0.001 6.615 0.269 101.5 55.9 

~ 0.001 5.892 0.249 50.7 51.0 

0.001 4.339 0.535 25.4 53.8 

S48 0.001 6.615 0.372 12.7 59.5 

Sll8 0.010 2.776 0.299 101.7 49.1 

Soi14 Sll9 0.010 2.850 0.322 76.2 46.0 

S120 0.010 4.680 0.226 50.8 41.3 

S121 0.010 3.020 0.322 26.3 50.5 

S122 0.010 3.531 0.292 12.7 48.8 

S123 0.005 3.042 0.316 101.1 44.9 

S124 0.005 4.275 0.273 76.6 43.9 

S125 0.005 3.701 0.322 50.4 52.4 

S126 0.005 3.808 0.269 25.6 45.4 

S127 0.005 3.552 0.316 12.8 48.9 

S128 0.001 3.999 0.279 101.7 50.3 

S129 0.001 3.871 0.236 76.0 44.7 

S130 0.001 5.190 0.306 51.3 46.0 

S131 0.001 4.148 0.359 26.0 45.5 

Sl32 0.001 4.509 0.309 12.4 40.0 

S178 0.040 7.509 0.831 101.9 40.4 

S179 0.040 6.796 0.761 76.0 38.1 

S180 0.040 6.254 0.701 50.9 43.9 

S181 0.040 4.488 0.641 25.5 38.6 

S182 0.040 7.275 0.695 12.7 42.3 
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2.7 0.032 1177.4 

1.9 0.023 590.2 

1.7 0.023 291.0 

1.8 0.005 147.5 

2.7 0.029 ] 188.9 

2.2 0.012 592.2 

2.0 0.009 295.1 

1.7 0.001 147.6 

3.1 0.021 ] 193.9 

2.1 0.014 596.8 

2.0 O.Oll 299.0 

1.8 0.005 149.6 

2.7 0.032 1170.1 

2.1 0.025 876.5 

1.9 0.023 585.1 

1.7 0.023 302.8 

1.8 0.005 145.8 

2.7 0.029 1177.5 

2.3 0.019 892.8 

2.2 0.012 587.7 

2.0 0.009 297.9 

•1.7 0.001 148.8 

3.1 0.021 1195.7 

2.7 0.016 893.9 

2.1 0.014 603.1 

2.0 0.011 305.9 

1.8 0.005 145.6 

2.5 0.040 1087.5 

2.0 0.028 81 l.l 

1.9 0.016 543.5 

1.7 0.008 271.8 

1.8 0.005 135.7 

928.8 

594.4 

729.6 

271.4 

823.5 

398.4 

337.5 

454.1 

1092.9 

652.2 

543.9 

394.2 

1215.7 

1161.0 

694.5 

569.7 

289.0 

1242.5 

412.8 

837.0 

395.3 

339.5 

343.7 

390.1 

452.0 

360.2 

276.6 

807.0 

703.8 

615.1 

458.2 

349.8 

1406.0 

899.8 

1104.5 

410.9 

1246.6 

603.0 

510.8 

687.4 

1654.4 

987.3 

823.3 

596.8 

1840.3 

1757.5 

1051.4 

862.3 

437.4 

188Q.9 

624.9 

1267.0 

598.3 

514.0 

520.2 

590.5 

684.3 

545.2 

418.7 

1221.7 

1065.4 

931.1 

693.6 

529.6 
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Appendix VI: Continued 

849 0.010 5.67 

S50 0.010 6.48 

851 0.010 9.30 

852 0.010 8.53 

853 0.005 11.66 

854 0.005 9.49 

855 0.005 9.06 

856 0.005 10.17 

857 0.001 8.21 

858 0.001 8.47 

859 0.001 8.46 

860 0.001 7.30 

8133 0.010 10.806 

SoilS 8134 0.010 8.338 

8135 0.010 7.083 

8136 0.010 8.445 

8137 0.010 9.019 

8138 0.005 9.359 

8139 0.005 10.955 

8140 0.005 10.636 

8141 0.005 9.221 

8142 0.005 10.221 

S143 0.001 8.189 

8144 0.001 8.615 

8145 0.001 10.359 

8146 0.001 9.019 

8147 0.001 8.466 

S183 0.040 15.741 

8184 0.040 13.954 

S185 0.040 13.454 

8186 0.040 12.763 

S187 0.040 12.912 

0.68 101.7 

0.52 50.9 

0.60 25.4 

0.77 13.0 

0.81 101.4 

0.84 50.7 

0.67 25.7 

0.62 13.0 

0.66 101.3 

0.68 50.7 

0.57 25.6 

0.51 12.9 

1.230 101.8 

0.967 76.3 

1.103 51.1 

1.064 25.5 

0.974 12.7 

1.027 101.7 

1.117 76.4 

1.143 50.7 

1.014 25.9 

0.980 12.8 

1.064 101.5 

1.080 76.0 

0.937 51.1 

1.080 25.5 

1.064 12.6 

2.014 101.3 

1.991 162 

1.931 50.8 

1.988 25.5 

1.815 12.8 

43.7 2.7 0.030 1170.1 878.2 1329.4 
45.0 2.1 0.016 586.3 492.3 745.2 
44.3 1.6 0.013 292.6 226.0 342.1 
44.6 1.5 0.006 149.2 18.6 28.1 
39.3 2.7 0.024 1181.5 366.4 554.6 
41.7 

1 2.2 0.015 591.1 379.8 574.9 
42.2 2.0 0.006 299.0 43.3 65.6 

56.8 1.5 0.003 151.6 71.2 107.8 

43.0 3.1 0.025 1191.6 159.1 240.9 

45.0 2.4 0.015 596.8 176.5 267.1 

44.3 2.0 0.010 300.8 113.5 171.8 

49.2 1.7 0.005 151.9 403.5 610.8 

36.1 2.7 0.030 1171.8 467.50 707.7 

45.0 2.3 0.025 877.6 307.54 465.5 

44.0 2.1 0.016 588.5 324.05 490.5 

38.7 1.6 0.013 293.8 57.79 87.5 

42.7 1.5 0.006 146.4 51.60 78.1 

43.7 2.7 0.024 1184.9 218.16 330.3 

38.7 2.6 0.027 890.0 135.19 204.7 

35.7 2.2 0.015 591.1 93.91 142.2 

41.0 2.0 0.006 301.3 36.12 54.7 

35.6 . 1.5 0.003 148.8 24.77 37.5 

40.9 3.1 0.025 1193.9 135.19 204.7 

47.1 2.7 O.Oll 893.9 93.91 142.2 

43.0 2.4 O.ot5 600.8 102.17 154.7 

41.2 2.0 0.010 299.6 83.59 126.5 

43.9 1.7 0.005 147.9 11.35 17.2 

33.1 2.2 0.040 1081.2 147.6 223.4 

31.0 2.3 0,028 813.2 268.3 406.2 

39.4 2.0 0.025 542.5 177.5 268.7 

36.6 1.6 0.017 271.9 142.4 215.6 

39.1 1.2 0.006 136.3 160.0 242.1 
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861 0.010 2.90 0.18 102.0 28.1 2.1 

862 0.010 5.36 0.78 50.7 27.8 2.0 

863 0.010 3.75 0.30 25.6 29.5 1.6 

864 0.010 3.06 0.31 12.8 27.9 1.3 
865 0.005 3.52 0.48 101.7 28.4 2.3 

S66 0.005 4.56 0.49 50.9 26.4 1.8 

S67 0.005 4.13 0.56 25.3 23.0 1.3 

S68 0.005 4.02 0.70 12.7 21.2 1.5 

S69 0.001 4.14 0.62 101.6 27.8 2.4 

S70 0.001 3.75 0.74 50.7 24.1 2.2 

S71 0.001 5.16 0.69 25.5 29.0 2.0 

S72 0.001 4.04 0.83 12.8 26.6 1.6 

S148 0.010 15.666 2.656 101.4 26.3 2.1 

Soil6 S149 0.010 12.678 2.144 76.1 24.5 1.7 

8150 0.010 10.636 2.210 51.3 30.3 2.0 

S151 0.010 12.699 2.051 25.4 33.3 1.6 

S152 0.010 10.933 2.247 12.9 28.5 1.3 

8153 0.005 11.157 1.881 102.2 32.5 2.3 

S154 0.005 8.508 2.220 75.6 31.7 2.0 

S155 0.005 9.295 1.815 51.0 28.1 1.8 

S156 0.005 10.582 1.469 25.9 32.6 1.3 

8157 0.005 10.274 1.642 12.8 30.3 1.5 

S158 0.001 9.668 1.954 101.9 28.9 2.4 

S159 0.001 9.551 1.771 76.2 21.6 2.3 

S160 0.001 8.955 1.698 51.0 29.6 2.2 

S161 0.001 8.913 1.366 25.6 28.6 2.0 

S162 0.001 8.998 1.552 12.7 32.7 1.6 

S188 0.040 15.592 2.220 101.4 21.5 1.7 

S189 0.040 15.443 2.287 76.3 24.1 1.5 

S190 0.040 9.891 2.031 50.7 23.7 1.6 

S191 0.040 13.762 1.841 24.8 26.5 1.2 

S192 0.040 8.828 1.875 12.7 25.7 0.7 
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0.023 1173.5 1272.5 

0.018 583.4 444.8 

0.007 294.3 365.3 

0.003 147.0 285.9 

0.027 1184.3 683.2 

0.011 593.4 606.8 

0.010 295.1 99.1 

0.005 148.2 266.3 

0.016 1195.1 452.0 

0.009 596.8 348.8 

0.008 300.2 57.8 

0.003 150.2 193.0 

0.023 1167.3 246.65 

0.020 875.9 327.14 

0.018 590.2 327.14 

0.007 292.1 210.53 

0.003 148.7 163.06 

0.027 1190.0 436.54 

0.019 880.9 378.74 

0.011 593.9 288.96 

0.010 301.9 371.52 

0.005 148.8 168.22 

0.016 1198.5 352.94 

0.016 896.2 434.472 

0.009 599.6 294.12 

0.008 300.8 247.68 

0.003 149.0 40.248 

0.039 1082.2 826.6 

0.029 813.7 219.8 

0.027 541.5 311.7 

0.014 264.5 223.9 

0.008 135.7 184.7 

1926.2 

673.3 

553.0 

432.7 

1034.2 

918.6 

150.0 

403.1 

684.3 

528.0 

87.5 

292.1 

373.4 

495.2 

495.2 

318.7 

246.8 

660.8 

573.3 

437.4 

562.4 

254.6 

534.3 

657.7 

445.2 

374.9 

60.9 

1251.3 

332.8 

471.8 

339.0 

279.6 
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