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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 device, 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 37%, 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 (CWA) 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 (PAHs) are associated with particulates in the 6 to
60 micron range (Xanthopoulous et. al., 1992). Many studies have reported that PAHs,
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



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.



Two field studies focused upstream of a receiving water while one field study focused on

the receiving water.
Water Quality
(NASA Rd. 1 Study)

‘Water Quality
Bioassessment
{Cow Bayou Study)
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oo sedas Construction Site
Particle Size Distributions
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Drainage Ditch - Temporary Sediment Control

€ Surfucc Waer Flow 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.



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.

o -



Table 1: Water-quality constituents analyzed for NASA Rd. 1 Study

Parameter Symbol |Range (mg/L) [Method'
Chloride cr 0-20 8113
Conductivity cond 0-20mS/ecm |8160
Iron, Total Fe 0-3.00 8008
Nickel Ni 0-1.8 8037
Nitrate, MR NO;-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 Solids? 0-750 8006
Sulfate SO [0-70 8051
Turbidity’ FTU |0-450FTU  |8237
Zinc Zn 0-2.00 8009

! Hach Company (1992). “Water Analysis Handbook.” Hach Company, Loveland, CO.
“Compared to Total Solids, Gravimetric, EPA Approved
*FTU equal to NTU using the Formazin turbidity standard.

Cow Bayou Study

This 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. This 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.



Table 2: Water-quality and biological assay constituents analyzed for Cow Bayou

study.

Parameter Symbol |Range (mg/L) |Method
Bethic macroinvertbrate number
Conductivity 0-20mS/cm (8160’
Dissolved Oxygen DO 0-10 8157
Light penetration depth ft Secci disk
pH pH 0-14 8156'
Suspended Solids® 0-750 8006'
Temperature oc 0-40 °C
Turbidity’ FTU |0-450FTU  |8237!
Toxicity EC-50 Microtox™

Solid Phase

! Hach Company (1992). “Water Analysis Handbook.” Hach Company, Loveland, CO.
*Compared to Total Solids, Gravimetric, EPA Approved
*FTU 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



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

1 pth percentile particle(Djg 0-900um Mastersizer' ™

?5162; percentile particle|Dsg 0-900pum Mastersizer ™

;lgtil percentile particle(Dgg 0-900pum Mastersizer ™

2?:)7 fraction (75 pm) |%<75u [0-100% Mastersizer™

Nitrate, MR NO;-N [0-4.5 8171

Nitrite, LR NO,-N |0-0.300 8507

Nitrogen, Ammonia (NH3-N |0 -2.50 8038!

Phosphorus, Reactive |P 0-2.50 8048’

Suspended Solids®>  [SS 0-750 8006

Total Solids TS Standard Methods

Total Suspended TSS Standard Methods

Solids

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

! Hach Company (1992). “Water Analysis Handbook.” Hach Company, Loveland, CO.
“Compared 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. 1 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.



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.
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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 first 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.1 @ Repsdorph Figure 7: NASA Rd. 1 @ Repsdorph Drainage
(Ref: Project NH97(81); Control No. 0918,Section No. area
01, Job No. 082,Sheet No.229) (Ref: Project NH97(81); Control No. 0918,Section No.

01,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 Excel™. The details of the
methods in this study are reported in the work of Muscara (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 fisheri);
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 Mastersizer™ laser-diffraction analyzer. All
computations and statistical analyses for this field experiment were done with the
statistical functions supplied in Microsoft Excel™.

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 mm/h. Rainfall intensities between 12 and
120 mm/h are usually of the greatest importance in natural rainfalls (Meyer, 1988).
Therefore, five different rainfall intensities, 13, 25, 51, 76, and 102 mm/h, 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 m” 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 of 0-1.3%. 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 4 lists the texture and the classifications of six different soils used in the laboratory
experiments. Soil 1 is a 20-40 sieve washed pure sand, Soil 2 is a bentonite clay, Soil 3
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, Soil 5 is from the
National Geotechnical Test Site at the University of Houston, Houston, Texas, and Soil 6
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 mtentlonally kept the same to study the unpact 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 |2 mm<s<50 um (50 um<s<2 um|<2 um [USDA’ USGS*

Soil 1 10.00% |100.00% 0.00% 0.00% |Sand Sand

Soil 2 10.00% |22.22% 73.37% 4.40% |{Silty loam Sandy-Silt
Soil 3 10.00% |83.21% 15.84% 0.95% |Loamy sand Sand
Soil 4 |7.44% |19.43% 53.70% 19.43% |Silty Loam with gravel |Sandy-Silt
Soil 5 {1.16% [57.64% 28.38% 12.82% |Sandy loam Silty-Sand
Soil 6 {17.63% |48.41% 26.47% 7.49% |Gravelly sandy loam  [Silty-Sand

YUSDA, 1951. Soil Survey Manual, U.S. Dept. Agriculture Handbook. No. 18, 503p.
2 USGS, 1967. U.S. Geological Survey, Water-Supply Paper 1662-D.

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-1 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 PM-3 PM-4 PM-5

8 5 5 5 g

% SRTINE R TONE B FRE BT
8 g g | B g, | & 2 E 2
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 0.015 0.01 0.01 0.03 0.005 0.01
Nickel (mg/L) 0.024 0.078 0.139 0.05 0.1d46 0.065 0.128 0.035
Sulfate (EE/L) 90.09 6.78 1200 1075 1102 1075 1129 802
Chloride (mg/L) 297.73 30.87 5718 10500 6227 8267 5036 6614
Phosphorous (mg&) 0.085 0.058 0.148 | 0.158 0.146 0.118 0.134 0.168
Nitrate (mgfL -N} 0.354 0.333 423 325 0.431 0.3 0.508 0.5
Nitrite (@E/L—N} 0.0047 0.016 0.007 0.01 0.0069 0.01 0.0067 0.023
Ammonia (mgfL-N) 0.219 0.806 1.153 1.24 1.055 1.303 0.795 1.443

' Bold entry differences are statistically significant 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 E =] =
5 e |E |: Pl Sl 18 5 |¢E
ws 5] w U3
£ E ol |E |E |§ |§ |& |E |§ |¢§
v = s = a - a o} Q o) =]
SS (mg/l) 288 226 540 647 396 394 328 371 286 329
Turbidity (FTU) 192 129 315 596 305 303 205 235 1201 199
Iron (mg/L) 0.164 | 0.056 | 0485 | 0480 | 055 050 | 0.28 044 034 0.27
Zing (mg/L) 0.064 | 0.057 | 001 0.010 | 002 0.00 | 0.04 0.01 | 0.02 0.09
Nickel (mg/L) 0,123 10.088 [ 0.06 0.085 1004 0.00 | 0.00 0.01 |0.02 0.02
Sulfate (mg/L) e | —— 19 33 — |— |13 0 16 20
Chioride (mg/L) 16.6 13.6 30 40 50 30 40 30 50 30
Phosphorous (mg/L) | 0.043 | 0.075 | — e p— — 0.04 006 | -~ —
Nitrate (mg/L -N) 0612 10625 |28 2.8 1.2 1.0 0.80 0.80 107 0.7
Nitrite (mg/L-N) 0.062 10071 |0.163 |0.154 |0050 {0.043 0170 | 6071 | 0.122 | 0.183
Ammonia (mg/L-N) | 1.80 1.36 2.11 1.59 1.85 1.71 | 1.66 1.6 | 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 have 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 consfruction 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 thxs 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

5 5

g S = | ¢

g 2 2 < g &

=i o, 5 o (5]

=¥ - - o a 2
Total taxa 8.3 7.9 8.1 Max. observed =12
Total polychaete taxa 141 [1.625 | 1.8 Max. observed=3
Shanon-Weiner Index 127 126 |1.39 | Ideal=2.48
Sheldon’s Evenness Index 046 1047 |0.54
Conductivity ms/cm 244 (245 [2.85
Dissolved Oxygen mg/L 709 1745 1778
Light penetration depth ft 147 136 |1.36
pH 7.04 |7.07 |745
Suspended Solids” mg/L 27.8 |30.41 | 36.81
Temperature °C 22.54 | 22.55 | 23.63
Toxicity (EC-50) mg/L 120 [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 Storm
Turbidity (FTU) 105.88 | 154.88 55.56 | 335.56 69.57 | 182.75
TS (mg/L) 258.24 | 485.97) 279.82 | 4835.94 190.15| 2908.75
TSS(mg/L) 80.27 | 341.27 56.41 | 3874.72 61.29 | 1867.25
NH;(mg/L) 1.01 1.94 0.68 2.47 1.36 1.67
NO;(mg/L) 0.37 0.57 0.41 0.61 0.39 0.50
NO>(mg/L) 0.00 0.02 0.02 0.04 0.02 0.00
PO4(mg/L) 0.06 0.33 0.21 0.24 0.19 0.58 |
Dy (1) 4.26 2.94 5.94 3.33 5.69 442
Dso (W) 1899 18.71 37.71 22.80 24.74 26.51
Doy (1) 100.06 | 88.19] 146.60 86.69 110.35 75.92
%<75u 8442 | 88.52 87.50 85.00 82.74 89.24
Cum. Rainfall (in 43.37 422 4.16

Ttalic differences are statistically siginficant at p=0.05 within a group.
Bold differences are statistically significant at p=0.05 between groups.

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 Djg,Dso, and Dgg and the fraction smaller than 75 pm.
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Table 9: Upstream versus Downstream Values During Construction

Ambient Storm

Parameter Upstream Downstream Upstream Downstream
Turbidity (FTU) 68.33 55.66 | 258.50 573.50
TS (mg/L) 393.00 279.82 | 5430.80 4835.94
TSS(mg/L) 84.80 56.41 | 4143.60 3874.72
NH3(mg/L) 0.70 0.68 | 1.14 2.47
NO3z(mg/L) 0.44 0.41 | 0.44 0.61
NO,(mg/L) 0.04 0.02 | 0.04 0.04
PO4(mg/L) 0.29 0.21 1 0.33 0.24
Do (W) 8.18 594 | 0.99 3.33
Dso (1) 38.97 37.71 | 11.93 22.80
Do () 128.40 146.60 | 40.96 86.69
%<75u 76.73 87.5196.28 85.00

Italic differences are statistically significant at p=0.05 within a group.

Bold differences are statistically significant at p=0.05 between groups.

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.

Pra-Construction Ouring-Construction
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Figure 8: PSD Preconstruction

downstream of TSC

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

Figure 9: PSD During construction
downstream of TSC
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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.

During-Construction During-Construction
Ambient Fiows Storm Flows
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[ e U518 e DoWSHTBEM | 1 ; Up D n |

Figure 10: PSD During construction Figure 11: PSD During construction,

upstream versus downstream (ambient) 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

U = £ (8,)" ()" (0)* (1)* M

where U is a 30-minute soil mass loss with units of g/m?. (The unit soil volume loss was
converted to mass loss by using ‘he dry density of soils, so that the estimated unit soil
losses could be compared with losses predicted other methods). Sy is percent slope of the
soil bed; T is shear strength and o is compressive strength, they both have units of N/em?;
I is the rainfall intensity, in mm/h; By, b1, bz, b; and by 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 by bs bs b4 R*
Product model for all soils, [124.4 0.04 -0.28 |-0.57 {0.72 0.5554

Product model for soils 581.2 10.08 -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 to USLE (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

Three 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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Appendix I: Sample Water Quality Data: NASA Rd. 1 Study
Sample |Collection|Site Type Temp |pH |TDS [Cond [SS |Turb |NO,- |NO,-N|[SO."|P Fe |Zn |CI NH;- |Ni
Number {[Date ©) (g/L) {(mS/ (FTU) N N
cm)

1 4/10/96  |PM-1 Ambient 7.46 1090 (1.79 10 0 0.1 0.006 0.17 10.04
2 4/10/96 |PM-2 Ambient 21.6 |8.03 ji4.14 1 7 02 0.013 0.14 j0.10
3 4/106/96 |{PM-3 Ambient 21.8 |8.50 [|14.14 9 15 0.2 0.003 0.15 10.05
4 4/10/96 |PM-4 Ambient 21.9 [8.45 |14.80 14 |19 03 0.003 0.16 0.03
5 4/10/96 |PM-5 Ambient 21.8 [8.24 |14.87 16 {19 {04 0.004 0.13 0.05
6 4/22/96  |PM-1 Ambient 22.3 |7.55 |[8.87 443 (14 |16 02 0.005 0.10 [0.06
7 4/22/96 |PM-2 Ambient 23.1 799 [15.38 7 13 04 0.009 |205010.08 |0.05
8 4/22/96 |PM-3 Ambient 23.6 |8.18 |15.76 14 {16 0.4 0.005 |165010.13 [0.05
9 4/22/96 |PM-4 Ambient 23.8 845 {12.71 16 |22 04 0.003 |2100]0.12 [0.07
10 4/22/96 |PM-5 Ambient 23.7 [8.52 j15.57 15 (22 0.2 0.006 |165010.05 1{0.04
11 4/22/96 |DI Blank |Ambient 0 |0 0.0 0.011 |0 0.01 10.01

o 12 4/29/96 |PM-1 Storm Influenced 20.0 [9.15 [0.21 043 (21 |24 04 0.013 22 |0.11 j0.22

< 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 222 8.12 |13.07 21 |28 04 0.004 ]13501]0.20 [0.09
15 4/29/96 |PM-4 Storm Influenced 22.3 {8.54 {10.26 30 |44 0.6 0.004 |125010.13 ]0.09
16 4/29/96 |PM-5 Storm Influenced 224 |8.78 |15.94 58 |64 0.7 0.022 (7060 (032 [0.13
17 4/29/96 _|DI Blank |Storm Influenced o o 0.0 {0004 j0 j0.02 |0.01
18 5/15/96 |PM-1 Ambient 23.5 |7.59 {047 096 |38 |I0 04 0.013 |56 10.07 10.03 ]0.06 |67 0.15
19 5/15/96 |PM-2 Ambient 268 17.69 110.17 43 |54 0.7 0.015 950 J0.22 0.58 |0.01 |7500 {2.03
20 5/15/96 |PM-3 Ambient 27.6 {8.39 i11.70 70 |56 0.6 0.000 (950 j0.12 [0.22 l0.00 7800 [2.74
21 5/15/96 |PM-4 Ambient 27.1 |8.57 |11.01 55 |52 0.6 0.004 1110010.13 {0.09 [0.00 |5600 }2.59
22 5/15/96 |PM-5 Ambient 274 |8.53 |11.53 58 |66 1.0 0.000 {1100]0.13 {0.19 {0.01 [6700 |1.26
23 5/15/96 DI Blank |Ambient 6 0 0.0 0.002 j0 0.14 10.01 10.04 0.1 0.00
24 5/21/96  [PM-1 Ambient 24.1 {7.13 066 132 |6 |5 0.3 0.004 |56 0.13 (003 {0.02 |94 0.05
25 5/21/96 |PM-2 Ambient 27.9 |7.85 |12.73 20 |20 0.5 0.017 {120010.13 |0.08 (0.00 [6100 |1.94
26 5/21/96 |PM-3 Ambient 29.7 |8.15 [13.71 36 |35 04 0.005 {12001{0.22 0.08 [0.00 [6900 |[1.16
27 5/21/96 |PM-4 Ambient 29.3 (8.53 {11.72 37 45 0.5 0.001 1105010.22 {0.09 [0.00 6400 }1.28
28 5/21/96 |PM-5 Ambient 294 [8.31 |13.24 55 |64 08 0.001 14501031 J0.12 |0.00 {6600 |0.62
29 5/21/96 |DI Blank |Ambient 219 19.04 |0.02 (0.03 |l 0 0.0 0.009 10 0.04 10.02 10.02 |24 0.02
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Appendix I: Continued

Sample |[Collection Site Type Tem |pH |TDS [Cond [SS |[Turb |[NO;- |[NO,-N|SO*|P Fe {Zn |CI NH;- |Ni
Number [Date p(C) (g/L) |(mS/ (FTU) |N N

cm)
30 6/4/96 PM-1 Ambient 248 |7.27 10.70 (141 3 |4 20 10.005 {82 {0.04 0.03 (008 (110 [0.08 l0.0t
31 6/4/96 PM-2 Ambient
32 6/4/96 PM-3 Ambient 30.1 |8.70 |13.97 38 140 0.6 10.004 (14001022 10.06 0.02 4100 |1.38 |[0.11
33 6/4/96 PM-4 Ambient 29.6 18.90 |[15.16 70 {52 0.5 0.004 [1450(0.21 |0.00 10.00 |8100 1142 10.15
34 6/4/96 PM-5 Ambient 29.5 18.67 |14.00 60 |47 06 ]0.002 [1750(0.24 [O.11 0.00 7100 }1.22 10.07
35 6/4/96 Di Blank |Ambient 2 |1 0.0 0.004 {0 0.01 0.01 10.02 |1 1001 10.01
36 6/18/96 PM-1 Ambient 254 18.00 1075 |1.50 |5 |5 0.1 0.005 71 {0.04 ]0.03 4 0.07 }0.01
37 6/18/96 PM-2 Ambient
38 6/18/96 PM-3 Ambient 31.7 {8.85 |14.44 90 |55 0.6 |0.005 [1350{0.23 {0.00 |0.05 5500 [1.6 (0.09
39 6/18/96 PM-4 Ambient 31.2 {9.21 |18.90 46 145 0.6 [0.003 [950 (0.18 }0.07 |0.01 (8000 [1.2 |O.16
40 6/18/96 PM-5 Ambient 31.3 {9.61 |14.20 61 (64 0.7 10.002 |125010.28 0.05 0.00 |5500 (0.7 ]0.14
41 6/18/96 DI Blank jAmbient 16.7 110.6210.01 7 1 0.0 10.005 {0 0.03 1000 {001 107 10 0.00
42 6/25/96 10:30 [PM-1 Up |Storm Influenced {18.3 |7.28 |0.04 [0.09 (360 [194 (0.3  0.000 0.00 |0.10 (047 |0.05 |153 |1.42 10.09
43 6/25/96 11:00 [PM-1 Up |Storm Influenced {21 [7.5 ]0.04 [0.09 ]204 |14 0.3 0.000 10.00 [0.07 |0.41 [0.04 |156 [0.88 |[0.05
44 6/25/96 11:15 [PM-1 Up |Storm Influenced {20.9 {8.2 10.04 |[0.1 140 1105 10.3  ]0.008 ]0.00 j0.11 |0.32 |0.06 [132 {0.82 |0.04
45 6/25/96 11:30 {PM-1 Up [Storm Influenced [21.6 [8.43 ]0.04 [0.1 140 (106 ]0.2  [0.018 0.00 J0.11 (0.25 [0.01 {132 (0.73 {0.03
46 6/25/96 11:45 |PM-1 Up |[Storm Influenced [21.2 |8.54 ]0.04 |0.09 [185 {99 04 10.011 {4.00 [0.00 |0.27 |0.04 ]122 [0.87 ]0.08
47 6/25/96 12:00 |PM-1 Up |Storm Influenced [20.2 [8.03 ]0.04 [0.09 {260 {133 03  {0.007 ]0.00 |0.07 (045 |0.05 {165 [0.79 0.1
48 6/25/96 10:30 |PM-i Storm Influenced [20.9 (7.84 10.05 ]0.12 310 {i8¢ 0.3  {0.004 {0.00 |0.08 (049 [0.05 [153 |1.29 0.1
49 6/25/96 11:00 |PM-1 Storm Influenced {21.2 {8.13 |0.04 [0.08 |220 [138 |0.3 0.000 0.00 [0.08 (046 |0.04 (153 ]0.90 1]0.09
50 6/25/96 11:15 {PM-1 Storm Influenced {21.2 {8.38 |0.05 [0.11 |214 |83 0.3 0.003 [0.00 ]0.10 [0.38 [0.01 [14.0 |0.84 [0.05
51 6/25/96 11:30 |PM-1 Storm Influenced {21.3 18.63 0.05 [0.12 |160 198 0.3 0.010 [0.00 [0.06 |0.22 j0.02 |13.8 0.70 [0.04
52 6/25/96 11:45 {PM-1 Storm Influenced {21.9 18.56 [0.04 [0.09 |204 |[104 0.2 [0.008 {3.00 [0.01 [0.27 [0.01 {109 [0.95 [0.08
53 6/25/96 12:00 {PM-1 Storm Influenced 21.7 |8.44 |0.04 |0.08 310 {176 0.2 |0.006 |0.00 {0.03 [0.40 {0.00 [16.7 [0.86 |0.15
% - * y ” L ] - L - - 3 3 " k] - k] [ * k] h ] L4 b ] r b ] k] r A L Y
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Appendix I: Continued

Sample [Collection Site Type Te |pH |TDS |Cond [SS |[Turb |NO;- |[NO,-|[SO.> [P Fe |Zn {CI' |NH;- |Ni

Number |Date mp (g/L) {(mS/ (FTU) N N : N

(€) cm)

54 6/25/96 10:30 |TSC 1 Up |Storm Influenced [21.819.01 {0.08 J0.16 {440 {263 0.7 0.051 {0.00 {0.00 [0.30 [0.10 {172 {192 |0.14

55 6/25/96 11:00 [TSC 1 Up {Storm Influenced {22.1{9.57 [0.12 {0.25 {310 {198 |0.7 0.074 {0.00 {0.01 [0.15 [0.04 [20.7 {180 1}0.02

56 6/25/96 11:15 |TSC 1 Up |Storm Influenced |[21.4(9.86 [0.15 [0.31 366 [205 [0.8 0.096 0.04 10.05 10.09 1239 227 J0.15

57 6/25/96 11:30 |TSC 1 Up {Storm 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 J0.13

58 6/25/96 11:45 |TSC 1 Up |Storm Influenced {20.2|8.89 [0.04 0.1 132 1450 |04 0.003 0.10 |0.60 [0.06 |l6.6 [446 0.3

0

59 6/25/96 12:00 |TSC 1 Up (Storm Influenced [20.1/9.83 [0.12 ]0.25 |380 |168 0.4 10.045 0.00 |0.06 |0.04 |82 1.81 009

60 6/25/96 10:30 |TSC 1 Dn |Storm Influenced [19.4]9.01 10.08 [0.16 1400 203 0.6 0.050 j0.00 [0.00 J0.08 020 [|23.0 |[L.73 {0.02

61 6/25/96 11:00 |TSC 1 Dn [Storm Influenced [19.4[9.66 [0.11 [0.22 [283 |174 |[0.8 0.078 10.00 10.19 J0.16 [0.01 |19.3 (1.84 {0.13

62 6/25/96 11:15 |TSC 1 Dn [Storm Influenced |20 ([9.75 [0.12 [0.25 [270 |155 [0.7 0.091 0.00 [0.08 10.05 (154 |1.78 |0.11

63 6/25/96 11:30 |TSC 1 Dn |Storm Influenced [20.2|19.72 |0.13 [0.26 |225 (137 0.7 0.085 0.08 [0.00 |0.01 |14.6 |1.83 [0.12

64 6/25/96 11:45 |TSC 1 Dn [Storm Influenced [21.1{9.58 [0.12 0.25 154 0.8 0.081 0.11 |0.03 |0.08 |19.1 [1.75 0.13
o 65 6/25/96 12:00 ITSC 1 Dn {Storm Influenced |21 {9.76 ]0.13 10.27 280 |144 0.6 0.065 0.12 10.05 [0.05 |10.8 |1.50 [0.12
© 66 6/25/96 PM-3 Up {Storm Influenced |23.5|8.06 10.14 0.3 |27 |23 0.4 0.008 |0 0.06 |0.02 7 0.37

67 6/25/96 PM-3 Storm Influenced {23.3{7.26 {59 |11.82 |35 |42 0.3 0.007 {750 [0.11 {0.07 ofr 0.66

68 6/25/96 PM-4 Up |Storm Influenced [23.8{7.15 [0.31 [0.63 |12 [18 0.2 0.006 {200 [0.12 [0.03 80 0.23

69 6/25/96 PM-4 Storm Influenced {24.216.98 |2.76 {5.53 |35 |34 0.2 0.021 {700 ]0.09 0.1 1600 [0.6

70 6/25/96 PM-5 Storm Influenced 24.2{6.91 11.03 [2.07 |78 |78 0.6 0.055 I58 0.09 10.31 542.5 |1.08

71 7/9/96 PM-1 Ambient 27 |6.80 j0.66 1.32 135 |28 0.1 0.003 50 0.12 |0.24 10.00 {160 (0.21 }0.00

72 7/9/96 PM-2 Ambient

73 7/9/96 PM-3 Ambient 334821 |6.35 (12.68 |31 |37 04 0.006 11200 {0.12 [0.08 }0.01 |5000 {142 0.1l

74 7/9/96 PM-4 Ambient 33.1{8.45 |9.43 |18.86 {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 |9.76 |{19.54 {42 |48 0.4 0.006 |850 0.11 {0.07 {0.00 3300 {0.84 |0.18

76 7/9/96 DI Blank |[Ambient 22 13.07 10.02 005 0 {0 0.0 0.006 |0 0.12 10.02 10.08 10.1 0.02

77 7/23/96 PM-1 Ambient 28.516.10 {049 (098 |8 11 0.1 0.002 |45 0.10 1064 [0.00 ]140 (03 0.02

78 7/23/96 PM-2 Ambient

79 7/23/96 PM-3 Ambient 31.6{7.11 |11.84 115 |90 0.5 0.013 1950 [0.06 {0.20 (0.00 9300 092 10.02

80 7/23/96 PM-4 Ambient 32.1|7.70 |8.25 [16.50 |56 |55 0.5 0.005 11100 {0.09 (0.11 0.01 6600 [0.62 l0.10

81 7/23/96 PM-5 Ambient 31.7|8.17 |8.94 |17.89 (77 |77 0.8 0.005 {700 10.10 [0.08 [0.00 (4500 [0.76 0.1}

82 7/23/96 DI Blank |Ambient 22.118.80 10.49 10.0086(2 1 0.0 0.006 {0 0.01 10.01 j0.06 |0.1 0.01 ]0.02




Appendix I: Continued

Sample |Collection Site Type Te |pH |TDS [Cond [SS [Turb |[NO,- [NO,- SO |P Fe |Zn Cr NH;- |Ni
Number |Date mp {g/L) |(mS/ (FTU)IN N N
() cm)
83 8/5/96 PM-1 Ambient 28 |7.01 |2.85 572 {27 |28 0.2 |0.005 {550 10.12 |0.28 {0.00 2000 [0.37 {0.09
84 8/5/96 PM-2 Ambient
85 8/5/96 PM-3 Ambient 31.4{7.70 |11.18 33 40 0.4  10.007 [1200 [0.11 [0.16 [0.01 9700 [0.66 [0.16
86 8/5/96 PM-4 Ambient 29.818.28 17.23 {14.50 |60 |50 0.3 0.010 {1050 {0.06 10.12 }0.03 [10700 [0.84 }0.27
87 8/5/96 PM-§ Ambient 31.418.34 {12.40 38 |43 0.4 0.005 {1950 {0.07 10.08 (0.0t [10200 {0.72 ]0.26
88 8/5/96 DI Blank }JAmbient 21.5i8.90 {0.09 10.19 i3 2 0.0 0.005 10 0.12 10.05 j0.01 |1.8 0.01 0.00
89 8/9/96 TSC 1 Up |Storm Influenced [22.216.82 10.03 {0.07 |36 |25 0.6 0.017 |0 0.10 10.06 [0.06 (1.5 0.28 10.11
90 8/9/96 TSC 1 Dn {Storm Influenced {22.316.36 [0.03 (0.06 [30 |23 03 0.014 {0 0.10 {0.04 j0.04 |l.6 0.23 [0.03
91 8/9/96 TSC 2 Up (Storm Influenced [22.3]8.91 [0.08 {0.08 |685 [366 1.6 0.066 |13 0.00 [0.60 (0.01 2.5 0.08
92 8/9/96 TSC 2 Dn |Storm Influenced [223 0.09 10.20 (960 2.4 0.026 |23 0.00 10.70 {0.01 1.68 j0.12
93 8/9/96 PM-1 Up |Storm Influenced [22.3 0.10 {0.21 |70 |60 0.8 0.071 |0 0.06 10.02 {0.04 |9.1 0.63 {0.06
94 8/9/96 PM-1 Storm Influenced {22.3 0.11 {0.23 h0.8 0.067 |0 0.04 (004 [0.01 11 0.63 10.05
w 95 8/9/96 PM-3 Up (Storm Influenced [22.3 2.59 |5.18 52 0.7 0.090 lo.00 0.05 [0.03 {1070 |0.62 [0.03
© 96 8/9/96 PM-3 Storm Influenced [22.3 9.50 |19.04 34 0.3 0.012 {1350 [0.10 |0.05 |0.01 5900 |14 0.03
97 8/9/96 PM-4 Up |Storm Influenced [22.3 342 16.85 23 0.3 0.010 {750 [0.02 10.02 |0.02 |3100 [0.36 |[0.04
98 8/9/96 PM-4 Storm Influenced |22.3 10.23 29 0.3 0.005 11450 |0.12 0.02 {0.02 |6100 (1.55 |0.05
99 8/9/96 PM-5 Storm Influenced {22.3 9.93 11991 0.007 1500 j0.03 [0.03 [0.00 |400 1.53 10.07
100 8/20/96 PM-1 Ambient 27.216.43 |0.39 10.79 |5 9 0.1 0.004 124 0.08 |0.51 [0.00 (90 0.13  10.02
101 8/20/96 PM-2 Ambient
102 8/20/96 PM-3 Ambient 30217.70 {6.57 }13.12 {24 (30 0.2 0.006 {1250 [0.24 ]0.06 10.01 [8500 |0.5 0.50
103 8/20/96 PM-4 Ambient 31.3{7.94 (645 {1293 {36 |39 ¢0.4 0.005 11250 10.23 10,07 {0.00 |6800 046 0.24
104 8/20/96 PM-5 Ambient 30.718.37 {7.68 (1534 29 |41 0.3 0.005 900 ]0.23 ]0.03 [0.00 [4800 10.56 |0.18
105 8/20/96 DI Blank |Ambient 22.718.53 10.00 10.00 |3 il 0.0 0.004 |0 0.00 10.29 |0.05 |0 0.01 10.00
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Appendix I: Continued

Sample {CollectionSite Type Tem [pH |{TDS (Cond $S |Turb |NO,- |NO,- [SO2[P Fe Zn |Cr NH;- |Ni
Number [Date p (C) (g/L) {(mS/cm) (FTU)IN N i N

106 8/22/96 |TSC1Up {Storm Influenced [24.2 0.08 |0.18 55 147 0.6 0.122 |0 0.00 [0.01 0.04 [23.1 0.37 |0.05
107 8/22/96 |TSC 1 Dn |Storm Influenced 124.3 0.06 10.12 99 143 0.5 0.108 |0 0.00 |0.01 1002 |54 0.28 10.05
108 8/22/96 {TSC2Up |Storm Influenced ]24.6 0.16 }0.33 396 1264 |4.1 0.261 {25 {0.00 10.37 40.01 30 1.72 10.04
109 8/22/96 1TSC2Dn {Storm Influenced |24.7 0.16 10.33 334 1232 M43 0283 {43 (0.00 0.26 10.01 |40 1.50 0.05
110 8/22/96 [TSC3 Up |Storm Influenced [24.7 0.09 {0.19 396 (305 (1.2 40.050 1] 0.00 }0.55 {0.02 {50 1.85 10.04
111 8/22/96 {TSC3Dn [Storm Influenced ]24.6 0.10 10.20 394 1303 |1 0.043 0 0.00 [0.50 [0.00 |30 1.71  10.00
H2 8/22/96 |TSC4Up |Storm Influenced [24.7 0.11 (0.22 328 205 108 0.170 {13 10.04 10.28 10.04 }40 1.66 {0.00
113 8/22/96 |{TSC4Dn [Storm Influenced {24.5 0.10 [0.21 371 1235 0.8 0.071 {0 0.00 }0.44 ]0.01 |50 1.69 |0.01
114 8/22/96 |TSCSUp [Storm Influenced {24.5 0.13 [0.26 286 1201 0.7 0.122 (16 {0.00 [0.34 10.02 }50 1.38 0.02
115 8/22/96 |TSCS5Dn {Storm Influenced |24.5 0.11 ]0.22 329 1199 lo.7  10.183 20 10.00 [0.27 0.09 {50 1.50 0.02
116 8/22/96 |PM-1Up |Storm Influenced |24.6 0.09 j0.17 17 |24 02 0.037 |4 u0.02 0.05 0.03 |8 0.27 10.03
117 8/22/96 |PM-1 Storm Influenced  |24.7 0.30 [0.60 29 |23 0.2 40.032 36 10.01 |0.03 |0.04 (150 40.28 0.07
118 8/22/96 |PM-3Up |Storm Influenced |25 6.49 {13.00 {306 148 |04 0.033 {600 [0.01 10.29 10.02 9100 |0.54 {0.10
119 8/22/96 [PM-3 Storm Influenced (254 10.02 96 |48 j0.3 l0.018 850 |0.22 [0.16 {0.01 {15100 [1.66 }0.07
120 8/22/96 |PM-4Up |Storm Influenced  |25.3 627 1255 127 |20 0.2 0.009 (650 [0.14 10.02 {0.02 {9300 j0.35 10.08
121 8/22/96 |PM-4 Storm Influenced  {25.9 10.03 24 122 0.1 0.011 {900 [0.13 [0.05 0.04 |17100 {1.76 H0.08
122 8/22/96 |PM-5 Storm Influenced  {25.6 10.41 . 24 123 02 ﬁ0.008 950 10.23 {0.04 [0.02 18900 ]1.72 (0.00
123 8/22/96 |DiBlank |Storm Influenced  [23.4 0.01 10.03 1 0 0 0.006 |0 0.00 0.6 0.00

124 9/3/96 PM-1 Ambient 24.6 16.70 10.28 {0.51 5 130 0.6 0.002 |0 0.03 [0.34 j0.01 {10 0.53 0.00
126 9/3/96 PM-3 Ambient 27 {7.06 |2.78 [4.18 44 72 0.6 0.033 {200 [0.02 10.27 |0.04 |1200 [0.86 (0.0}
127 9/3/96 PM-4 Ambient 28 1694 429 648 42 163 0.5 0.039 [220 10.21 l0.24 10.04 |1900 }0.88 [0.07
128 9/3/96 PM-5 Ambient 277 17.10 |3.25 {4.60 40 |61 0.5 0.044 1150 10.01 10.20 10.03 (1000 (0.74 10.00
129 9/3/96 DI Blank  [Ambient 21.6 |8.86 10.00 10.00 0 |0 0.0 0.007 |0 0.01 lo.01 0.02 (04 0.02 j0.00
130 9/16/96 {PM-1 Ambient 25 [7.16 047 10.94 12 |14 0.2 0.004 (37 10.02 l0.51 ({000 [120 (0.24 }0.00
132 9/16/96 |{PM-3 Ambient 27 |8.08 |7.58 |15.15 |41 J40 0.3 0.009 11050/0.08 [0.08 10.01 |2300 {0.99 }0.07
133 9/16/96 |PM-4 Ambient 28  I8.16 |7.15 {14.28 {27 j42 0.4 0.005 1120010.17 10.07 lo.ot 2800 [1.12 {0.05
134 9/16/96 |PM-5 Ambient 28 |8.23 {697 113.93 32 140 0.3 0.005 {950 {0.08 10.10 [0.01 |2400 0.86 {0.03
135 9/16/96 |DIBlank |Ambient 21.5 16.48 {0.00 10.00 0 |0 0.0 0.005 |1 0.01 |0.10 [0.01 0 0 0.00
136 10/2/96  |PM-1 Ambient 23.1 |7.08 11.09 |2.19 11 {17 0.2 0.003 |20 10.08 |0.28 [0.00 1480 0.28 10.07
138 10/2/96 {PM-3 Ambient 23.8 1845 1555 [11.09 |32 {40 0.3 0.003 [1000{0.23 10.07 [0.01 {2600 045 {0.18
139 10/2/96 |{PM-4 Ambient 242 |8.32 [7.21 |14.41 32 |40 0.3 0.001 [850 10.02 {0.07 (0.00 l6100 10.61 |0.11
140 10/2/96  |PM-5 Ambient 24.1 1845 |5.69 {11.38 127 14l 0.2 0.002 1850 l0.00 [0.07 {0.00 |3300 [046 10.18
141 10/2/96 |DIBlank |Ambient 21.7 16.03 10.00 0.00 1 0 0.0 0.002 {0 0.00 |0.01 0.01 (0.7 0.01 40.01
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Appendix II : Water Quality Data for Cow Bayou

Field Trp Date | Staion | Light Penetration (ft) pH DO (mail) | Conductivity (ms/em) | TDS (g/L)| SS (mg/l)] Temperature °C
Aug. 30, 1896 1 1.1 8.6 4.36 0.32 0.158 33 26.2
z 1.1 6.6 3.8 0.31 0.15 32 261
3 0.75 5 4.26 0.28 0.14 74 258
Sept 10, 1896 1.8 7.28 3.12 0.32 0.16 7 304
2 17 7.25 3.03 0.3 0.14 24 288
K 1.8 7.35 3.34 0.33 0.16 25 279
Oct 4, 1986 1.75 8.05 [ 5.62 2.8 18 244
2 1.75 .26 5.63 5.91 2.95 17 255
k 1.75 35 6.22 5.88 2.98 10 248
Nov, §, 1986 16 53 6.34 23 18
2 1.6 743 8.5 21 18.3
3 16 7.65 7.98 30 18.1
Dec. 18, 1996 1 758 $.36 4.78 2.83 42 8
2 886 11.1 267 1.61 37 9.1
Jan. 24, 1887 1 1.2 8.2 0.52 0.24 45 212
p 12 8.33 0.63 0.33 40 21,5
K 1.1 8.6 4.73 2.3 40 208
Febr. 14, 1697 1 1.1 849 11.04 52 12
2 0.8 £.36 11.03 46 115
3 1 6.25 11.1 56 116
March 7, 1897 1 15 7.5 13.22 0.76 0.38 12 20
2 1.25 7.85 1331 0.75 0.37 40 194
k 1.2 8.07 13.16 0.77 0.38 48 188
March 19, 1997 1 1.25 5.74 7.62 0.21 2.1 51 18.8
0.83 5.86 74 Q.18 0.09 43 18.6
1.2 603 73 0.18 0.08 45 17.8
April 18, 1997 1 1.25 7.68 10.5 32 214
P 167 7.55 9.93 41 211
3 1.83 8 10.158 63 21
May 13, 1897 1 1.58 7.058 .58 0.31 0.15 32 274
2 1.58 8.15 .25 041 0.2 38 27.4
3 1.58 8.34 g8 048 0.24 34 27.8
June 6, 1997 1 1.83 8.28 8.22 0.55 0.27 22 281
2 1.67 8.6 8.17 08 04 29 26
3 1.42 8.71 8.75 0.8 04 32 29.6
July 10, 1997 1 1.67 6.9 48 0.18 0.08 35 296
2 1.25 7.83 88 0.37 0.18 36 305
3 1.25 8.28 6.91 0.82 048 40 31.45
July 31, 1997 1 1.92 7.1 271 16 308
2 1.67 7.08 3.46 13 31.1
k 1.78 74 432 20 317
Sept. 5, 1997 1 1.67 8.18 7.38 17.25 8.11 g 3
2 25 8.43 8.65 18.48 9.25 8 il
3 1.417 8.65 9.57 18.86 933 10 31.6
Oct, 16, 1997 1 1.58 7.27 4.7 0.38 0.18 14 18.8
2 1,58 7.7 4.26 0.36 0.18 14 20.1
K 1.5 7.7 464 0.33 0.16 18 208
Dec. 5,1997 0.75 6.55 8.35 0.56 0.28 31 15
. 0.78 6.79 82 0.62 0.31 38 16.4
3 0.75 6.88 8.2 0.82 0.4 37 176
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APPENDIX III: BENTHIC SPECIES COLLECTED IN COW BAYOU FOR
INDICATED FIELD SAMPLING VISITS.
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August 30, 1996

Phylum Class/SubClass | Order/Family|  Genus Species | Station1 | Stafion 2 | Station 3
Annelida
Polychaeta
Hopsonia [i] 0 )
Laeonereis Culveri 1] 1 0
Mediomastus 0 0 )
Nereis 0 1 )
Spionidae | Streblopsio | Benedicti 0 1) 0
. other [3] 0 0
Oligochaeta 1] 0 2
Anthropoda
Crustacea
Cirripedia 0 0 )
Cladocera 0 h) )
Copepoda 0 0 0
Cyclopaida 0 0 )
Harpacticoida| Scoffolana | Canadensis 2 4 i
QOstracoda ] o )
Insecta Chironomidae 10 1 1
Nematoda 100 91 110
Nemertea 7 3 55
Mollusca
Gastropoda 0 0 0
Bivalvia Rangia Cuneata 0 )
—slatyhelminthes
Turbellaria 0 0 )
September 10, 1996
Phylum Class/SubClass | Order/Family | _Genus Species | Station 1 | Station 2 | Station 3
Acari 1 0 7
Annelida
Polychaeta
Hopsonia 0 0 o
Laecnersis | Culveri ] 0 )
Meoiomastus 0 i) )
Spionidae | Streblopsio | Benedicti 1 i )
other 0 0 0
Oligechaeta 0 3 p
Anthropoda
Crustacea
Cirripedia 4 ) o
Copepoda 1] 0 )
Cyclopoida 0 i) 0
Harpacticoida| Scotfoiana |Canadensis 0 0 i)
Ostracoda 0 5 0
Insecta Chironomidae 12 1 1
Nematoda 84 80 o3
Nemertea 1 20 12
Mollusca =
Gastropoda 0 0 )
Bivalvia Rangia Cuneata 0 0 ]
Platyheiminthes
Turbeliaria 0 0 0
39




October 4, 1996 field trip

“Phyium

Class/SubClass | Order/Family Genus Species | Station 1| Station 2 | Station 3
- Acari 0 0 0
Annelida
Polychaetz
Hopsonia 0 0 1
Laeonereis Culveri 4] 0 0 !
Mediomastus 1] 0 0 |
Nereis 2 0 0 :
Spionidae | Streblopsic | Benedicti 1 0 0
other 0 1] 0
Oligochaeta 1 1 0
Anthropoda
Crustacea
Ciripedia 2 3 2
Cladocera 0 0 0
Copepoda [1] 0 0
Cyclopoida 0 0 0
Harpacticoida| Scoftolana | Canadensis 1 2 0
Ostracoda 0 1] 0
Insecta Chironomidae 5 18 2
Nematoda 82 3] 77
Nemertea ) 0 17
Mollusca
Gastropoda 0 5 0
Bivalvia Rangia Cuneata 0 0 0
Platyhelminthes
Turbellaria 0 0 0
December 18, 1996 field trip
Phylum Class/SubClass | Order/Family Genus Species | Station 1 | Station 2 | Station 3
Acari [} 0
Annelida
Polychaeta
Hopsonia 11 36 16
Laeonereis Culveri 4] 0 [1]
Mediomastus 0 0 0
Nereis 0 0 4]
Spionidae | Streblopsio | Benedicti 0 0 0
other ] 1] 0
Oligochasta 0 10 2
Anthropoda
Crustacea
Cirripedia [ Q 1
Cladocera 0 0 0
Copepoda 0 0 0
Cyclopoida 0 0 0
Harpacticoidai Scottolana | Canadensis 4 3 8
Ostracoda [1] 0 3
Insecta Chironomidae 4 5 1
Nematoda 21 46 57
Nemertea 0 4 25
Mollusca
Gastropoda 0 0 0
Bivaivia Rangia Cuneata 0 0 0
Platyheliminthes
Turbellaria 0 0 0
40
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January 24, 1997 field trip

Phylum Class/SubClass | Order/Family Genus Species | Station 1 | Station 2 | Station 3
Acari [1] 1] [1]
Annelida
Polychaeta
Hopsonia 2 [ 8
Laeonereis Culven 0 0 0
Mediomastus 0 0 0
Nereis 0 0 0
Spionidae | Streblopsio | Benedicti 0 0 2
other 0 0 0
Oligochaets 0 0 1
Anthropoda
Crustacea
Ciripedia 0 0 2
Cladocera 0 0 0
Copepoda 0 0 4]
Cyclopoida 1] 0 0
Harpacticoida| Scoftolanz | Canadensis 4 [] 24
Osfiracoda 1 2 11
Insecta Chironomidae| 0 1 1
Nematoda g3 g3 70
Nemertea 7 5 8
Mollusca
Gastropoda 0 0 0
| Bivalvia Rangia Cuneata 0 4 0
Platyhelminthes
Turbellaria 0 2 0
February 14, 1997 field trip
Phylum Class/SubClass | Order/Famity 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 | Strebiopsio | Benedicti 0 [ 0
other 0 0 0
Oligochaeta [ 0 1]
Anthropoda
Crustacea
Cirripedia 1 0 0
Cladocera 4] 0 0
Copepoda 0 0 0
Cyclopoida 0 0 0
Harpacticoida| Scoffolana | Canadensis 11 27 9
Ostracoda 1 0 0
Insecta Chironomidag 3 2 0
Nematoda 64 03 69
Nemertea 18 1 19
Mollusca
Gastropoda 0 0 0
Bivalvia Rangia Cuneata 0 1 0
Platyheiminthes
Turbellaria 4] 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
Polychaeta
Hopsonia 3 1 3
Laeonereis Culveri [ 0 0
Mediomastus 0 0 0
Nereis 0 0 0
Spionidae | Streblopsio | Benedicli 0 0 0
other 0 0 0
Oligochaeta 0 0 i
Anthropoda
Crustacea
Cirripedia 1 1 1
Cladocera 0 0 0
Copepoda 0 0 0
Cyclopoida 0 D 0
Harpacticoida! Scotfolana | Canadensis 4 32 23
Ostracoda [1] 0 0
Insecta Chironomidae 3 4] 1
Nematoda 61 50 57
Nemertea 73 28 28
Mollusca
Gastropoda 0 1] 0
Bivalvia Rangia Cuneata 0 0 0
Platyheiminthes
Turbellaria 0 0 0
March 19, 1997 field trip
Phylum Class/SubClass | Crder/Family Genus Species | Station 1 | Station 2 | Station 3
Acari Q 0 0
Annelida
Polychaeta
Hopsonia 2 [1] 2
Lasonereis Cuiveri 0 0 0
Mediomastus 0 0 0
Nereis 1] 0 [1]
Spionidae | Streblopsio | Benedicli 0 0 1
other 0 0 0
Oligochaeta 1 0 0
Anthropoda
Crustacea
Cirripedia 6 2 5
Cladocera [1] 1] 0
Copepoda 0 0 0
Cyclopoida 0 0 0
Harpacticoida| Scoffolana | Canadensis 21 13 8
Ostracoda 0 ¢} [
Insecta Chironomidae 8 4 11
Nematoda 33 54 62
Nemertea 24 44 17
Mollusca
Gastropoda 0 0 0
Bivalvia Rangia Cuneata ] 0 0
Platyhelminthes
Turbellaria 3 1 0
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April 18, 1997 field trip

Phylum Class/SubClass | Order/Family Genus Species | Station 1 | Station 2 | Station 3
Acari 0 0 0
Annelida
Polychaeta
Hopsonia 1 0 0
Laeonereis Cuivery 0 0 0
Mediomastus 0 [4 0
Nereis 0 0 0
Spionidae | Streblopsio | Benedicti 0 0 [{]
other 0 0 [{]
Oligochaeta 0 0 2
Anthropoda
Crustacea
Cirripedia 3 3 7
Cladocera 4] 1 0
Copepoda 0 [{] 0
Cyclopoida 0 0 0
Harpacticoida| Scotfolana |Canadensis 2 6 7
Ostracoda [1] 0 0
Insecta Chironomidae 4 15 28
Nematoda 13 28 30
Nemertea 75 53 36
Moliusca
Gastropoda 0 0 1
Bivalvia Rangia Cuneata 0 1 1
Platyheiminthes
Turbellaria 0 0 1
May 13, 1997 field trip
Phylum Class/SubClass | Order/Family Genus - Species | Station 1 | Station 2 | Station 3
Acari 0 [1] [{]
Annelida
Polychaeta
Hopsonia 1 0 0
Laeonereis Culveri 0 0 0
Mediomastus 0 0 0
Nereis 0 0 0
Spicnidae | Streblopsio | Benedicti 0 [1] 0
other 0 0 0
Oligochaeta 4 2 0
Anthropoda
Crustacea
Cimripedia 3 [ 8
Cladocera 0 [{] [
Copepoda [1] 0 0
Cyclopoida 0 0 0
Harpacticoida| Scotfolana |Canadensis [ 1 3
Ostracoda 1 1 5
insecta Chironomidae 38 42 37
Nematoda 19 12 18
Nemertoa 54 38 33
Mollusca
Gastropoda 0 1 0
Bivalvia Rangia Cuneata 0 3 0
Platyheiminthes
Turbeliania 0 0 3
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June 6, 1997 field trip

_Phylum Class/SubClass | Order/Family Genus Species | Station 1 | Station 2 | Station 3
Acarl 0 0 0
Annelida
Polychaeta
Hopsonia 0 0 0
Laeonereis | Culveri 0 0 0
Mediomastus 0 0 [1] ]
Nereis 0 1] 0
Spionidae | Streblopsio | Benedicti 0 0 [
other 0 0 0
Oligochaeta 0 5 [
Anthropoda
Crustacea
Cirripedia 2 14 17
Cladocera 0 0 0
Copepoda 0 0 0
Cyclopoida 0 0 0
Harpacticoida| Scoffolana |Canadensis 0 2 0
Ostracoda | 0 1 2
Insecta Chironomidae 15 46 51
Nematoda 26 28 17
Nemertea 58 40 10
Mollusca
Gastropoda 0 1 0
Bivalvia Rangia Cuneata 0 0 0
Platyhelminthes
Turbellaria 0 0 0
July 10, 1997 field trip
Phylum Class/SubClass | Order/Family| _ Genus Species | Station 1| Station 2 | Stafion 3 |
Acarn 0 1] 0
Annelida
Polychaeta
Hopsonia [1] [ 0
Laeonereis Culveri 0 0 0
Mediomastus 0 0 0
Nereis 0 Q 0
Spionidae | Streblopsio | Benedicti 0 Q 1]
other 0 0 0
Oligochaeta 2 0 1
Anthropoda
Crustacea
Cirripedia 1 1 10
Cladocera 1] [1] 0
Copepoda 4] 0 1]
Cyclopoida [1] 0 0
Harpacticoida| Scottolana |Canadensis 0 0 0
Ostracoda 0 [1] 1]
insecta Chironomidae 36 23 82
Nematoda 1 4 4
Nemertea 116 70 23
Mollusca
Gastropoda 1 0 0
Bivatvia Rangia Cuneata 0 3 0
Platyhelminthes
Turbeliaria 0 1] 0
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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
Polychaeta
Hopsonia 0 0 [¢]
Laeonereis Culveri [1] 0 0
Mediomastus 0 0 0
Nereis 1 0 1
Spionidae | Streblopsio | Benedicti 0 0 0
other 0 0 1
Oligochaeta 47 15 1
Anthropoda
Crustacea
Cirripedia [+ 0 3
Cladocera 0 0 0
Copepoda 0 0 0
Cyclopoida 1] 0 0
Harpacticoida| Scoffoiana |Canadensis 0 0 7
Ostracoda 1 0 0
insecta Chironomidae 25 10 41
Nematoda 50 20 27
Nemertea 2 56 20
Mollusca
Gastropeda 0 0 1
Bivalvia Rangia Cuneata 0 0 0
Platyhelminthes
Turbellaria 0 4] 0
September 5, 1997
Phylum Class/SubClass | Order/Family Genus ‘Species | Station 1 | Station 2 | Station 3
Acari [1] 0 0
Annelida
Polychaeta
Hopsonia 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
Oligochaeta 3 0 0
Anthropoda
Crustacea
Cirmipedia 0 0 0
Cladocera 0 0 [4
Copepoda [1] 0 0
Cyclopoida 0 [{] 0
Harpacticoida| Scottofana |Canadensis 4 17 1
Ostracoda 0 0 0
Insecta Chironomidae 1 1 3
Nematoda 86 44 23
Nemertea 0 [ 3
Mollusca
Gastropoda 0 0 0
Bivalvia Rangia Cuneata 0 1 0
Platyhelminthes
Turbeliaria 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 0 0 1
Laeonereis Culven 0 0 0
Mediomastus 0 0 0
Nereis 1 1 [1]
Spionidae | Strebiopsio | Benedicti 3 2 12
other 0 0 1]
Oligochaeta ] 0 0
Anthropoda
Crustacea
Cirripedia 13 0 [}
Cladocera 0 0 g
Copepoda 0 0 0
Cyclopoida 0 1] 0
Harpacticoida| Scoftolana |Canadensis 0 4 1
Ostracoda 1] 0 0
insecta Chironomidae 10 0 1
Nematoda 51 62 &0
Nemertea 37 14 15
Mollusca
Gastropoda 0 0 ¢
Bivalvia Rangia Cuneata 0 [1] 0
Platyheiminthes
Turbellaria 0 0 1]
December 5, 1997
Phyium Class/SubClass | Order/Family Genus Species | Station 1 | Station 2 | Station 3
N Acari 0 1] 0
Annelida
Polychaeta
Hopsonia 2 2 2
Laeonereis Culver [1] 0 1]
Mediomastus 0 1] 0
Nereis 0 0 0
Spionidae | Streblopsio | Benedicti 5 14 12
other 0 4] 1
Qligochaeta 0 1 [
Anthropoda
Crustacea
Cirripedia 15 E) 10
Cladocera 0 1] 0
Copepoda 0 ] 0
Cyclopoida 0 0 [¥]
Harpacticoida| Scoffolana |Canadensis 0 1 1
Ostracoda [ 1] 0
insecta Chironomidae| 1 3 3
Nematoda 17 18 22
Nemertea 50 137 37
Mollusca
Gastropoda 4] 0 0
Bivaivia Rangia Cuneata 0 0 0
Platyhelminthes
Turbellaria 0 0 2
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APPENDIX IV: EC50 VALUES FOR ALL SEDIMENT SAMPLES COLLECTED
FROM COW BAYOU
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Field Trip Date Replicates Station 1 Station 2 Station 3
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
| 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 18, 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 1.18
I April 18, 1897 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
[ June6, 1997 1 0.89 1.56 0.82
2 1.26 1.78 0.81
3 0.86 1.38 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
[ 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
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
r Oct. 16, 1997 1 0.62 1.30 1.40
2 0.81 0.70 1.41
3 1.08 1.08 1.68
Average 0.84 1.03 1.80
Dec. 5, 1997 1 0.71 1.10 2.00
2 1.43 1.32 140
3 0.95 1.60 0.91
Average 1.03 1.34 1.44
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APPENDIX V: FIELD AND LABORATORY DATA FROM NASARD. 1@
REPSDORPH
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Preconstruction
Dnte: sy kl7ri g w7 474797 o197 41197 4nam7 4721797 423587 426087 42787
Flowmeter Q0000 000001 000001 000002 Q00002 000002 000002 000000 006000 CODOOD 000000
Flow_est. (Weec) 0.017 o017 0017 0017 o7 0.750 0.000 0.000 0.000 0750 0.017
Flow_depth (ft) 05 o7 a7 oS 05 12 07 07 o7 10 0.7
Flow_width (1) 800 200 200 3.00 300 5.00 300 3.00 3.00 400 4.00
Rainfal {100 x in) 1.00 100.00 5200 95.00 55.00 219.00 2000 1.00 1.00 7600 13.00
Remarks tHin gage de replaced raingage battorn asmpler stoien
Construction Event wility flags placed
Turbidity (FTU) Mach Method #7800
Date; 2587 ey 3197 44137 AS? 4/11/97 Anemr 421197 4723587 426097 aRmeT
GS-1 (FTU) 130 71 86 51 ] 73 180 65 n 68 43
BS-1a 72 170 148 83 200 3 73 61
Bs-1p 77 134 158 a5 200 32 74 63
8s-1e° T 218 205 235 360 £ 89
BS_Mesn FTL) 7450 152.00 152.00 82.00 200.00 33.00 9200 8200
BS_StOsv 354 2548 5688 848 0.00 0.00 0.00 1.41
Ratio BS_Msa/GS-1{Turb) 104,83 176,74 28804 101.14 27387 17.% 13529 137.78
Teal Solids (mgAl) Hach Method #3006
Date: 3r25m7 s T jlorg 4487 797 4M1787 411887 Lirali g 237 4128197 ARTIT
G8-1 (T88) 108 34 &0 26 53 54 180 51 5% 40 36
BS1a % ™ 164 kil 255 17 81 52
BS-16 126 130 180 80 280 18 81 60
B&-1e* 81 380 20 260 520 &0 110
BS_Mean (T88) 111.00 20850 17700 65.00 267.50 16.00 81.00 58.00
BS_StDev 212 3508 1338 707 17868 141 - 0.00 586
Ratio 83,_Mear/GS-1({TSS5) 32647 34250 £80.77 11017 495.37 8.89 20250 15556
Total Solids {mgA.) Standmd Method 2540 B
Date; 2597 ae? w187 A7 4797 An1m7 411897 4R197 423187 42097 AR797
GS-1 {T5) 278 357 v 12 K414 -] 455 =1 128 286 337
BS-ta &7 %29 178 434 £3g 388 588 369
851 345 20 164 438 615 459 280 410
BS-1c” 1720 433 1144 1523 742 657
BS_Masgn (TS) 408.50 52450 17150 43850 827.00 41250 434.00 389.50
BS, StDev 8839 €38 1061 354 1687 65,76 21779 2898
Ratio BS_Moan/3S-1{TS} 114.43 162.81 14057 187.58 638.80 8488 163.16 115.58
Tota! Suspended Solids (mgl) Standard Method 25400
Date: 25/87 kiras: i 3197 44197 47797 4N1/97 411897 2187 2387 42687 4127197
GS-1 (TS8_8M) 17 28 215 136 62 17 136
8S5-1a 251 577 100 324 203
BS1b 247 444 - 124 m
8&1¢° 350 2348 620 66
B8_Mesn (TSS_SM) 248.00 £30.50 83.00 224.00 187.00
BS_Sthsv 283 9405 8.0 141.42 2283
Ralio BS_Mean/GS-1({155_SM) 1484.71 1823.21 4326 1317.85 137.50
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Dats:

Fiowmeter
Flow_est (fUsec)
Flow_depth (1)
Flow_width (1)
Rainfall {100 xin)
Remarks
Construction Event

Date:

GS-1 FTY)

£5-1a

BS-1b

BS-ic*

BS_Mean FTU)

BS_StDev

Ratic BS_Mean/GS-1(Turb)

Date:

GS-1 (T88)

B5-1a

BS-1b

B88-1c*

BS_Maan (TS8)

ESs,_5Dev

Ratio BS_Mesan/GS-1(7SS)

Date:

G5-1 (TS)

B5-1a

BS-1b

B8S-1¢

BS_Mean (TS)

BS_StDev

Ratic BS_Mwan/GS-1(TS)

Date:
GS-1(TS5_SM)
BS-1a

BS-1b

88-1¢*

BS_Mean (T55_SM)
BS_StDev

Rato BS_Mean/GE-1{TSS_SM)

Date:

GS-1 (NO3)

BS-1a

Bs-1b

B88-1c*

BS_Mean (NO3)

BS_StDev

Ratic £5_Mean/GS-1(NO3}

Date:

GS§-1 (NO2)

BS-1a

8s-1b

85-1¢*

BS_Mean (HO2)

BS_StDav

Ratio BS_Mean/GS8-1{NO2)

Date;

BS-1 (NH3)

8s-1a

881

Bs-1e*

BS_Mean (NM3)
8S_Sthev

Ratio B8S_Mean/GS-1(NH3)

Dats:

GS-1 {PO4}

BS-1a

8s-1b

BS-1c*

85_Mean (PO4)

BS_StDev

Ratio BS_Mean'GS-1{PO4)

47287

0.000
10
350
1.00

47287
&1

472887
43

428087
185

4128097
18

578187
000000
0.000
03
1.00
1.00

S/m97
157

5807
145

smmt
381

77
185

s110m7

0.100
10
3.00
70,00

519087
58

220
82.00
283
105.08

snon7
&0

401
68.00
12.73

150.00

§no97
180
230

810
24700
24,04
137.22

SHOR7
2

130
153
714
141.50
16.26
1§72.22

SM2R7

0.000
0.8
250
1.00

512197
8¢9

Sp2m7
73

snam?
233

51287
&5

54

S1497
000000
0.000
o8
280
18.00

clearing brush

s1437
72

58

50

o5
54.00
5.66
75.00

S1497
&0

55

80

17
§7.50
3.54
95.83

5147
28
17
208
320

163.00
65,08
7118

§/14/97

184
87.00
4.24
18125

sHem7
006000
0.100
11
300
94.00

§1em7
128
112
118
246

118,50
495
9240

5116197
109
150
126
345
138.00
16.97
12681

s1em7
188
284
283
1571
283.50
a7
142.46

§16m7
24

160

1861
1369
160.50
0.71
668.75

51987
0GO000
0.000
23]
.00
1.00

51987
172
41

180
48,00
.80
27.91

511987
172

28

38

3150
9.18
18.31

snee?
283
126

58

382
92,50
4738
36.56

e

1%

15
268
15.00
0.00
19.48

SM18/87
02

03

0.3

02
sk
0.00
150

5119497

0.003

0.00
0.00

5987
145
0.51
0.48
0.83
0.50
0.01
0.34

5M9/97
003
0.11
026
02
0.8
a1
.17

5/21/97
000000
0.000
.7
2.00
5.00

521187
&7

52197
53

Sr1e?
191

2187
25

sn1a7
02

5197

52197
084

vl
0.06

sa397
000000
0.000
08
2.50
71.00

removing an

522307
61

5723187
47

523197
183

572397
25

5723187
o

52347
0.047

52387
0.74

8723197
o.08

'
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Date:

Flowmeter
Flow_sst. {f'sec)
Flow_dapth (ft)
Flow_width (f)
Rainfall {100 x in}
Remarks
Consiruction Event

Date:

GS-1 (FTU)

BS-1a

BS.1b

BS-1c”

B8S_Mean (FTU)
BS_SiDev

Ratio 8S_Mean/GS-1(Turb)

Date:

GS-1({TSS)

B8S-1a

B8S1b

BS.1e*

BS_Mean (TSS)
B85_Sthev

Ratic BS_MearGS-1{T$S)

Date:

881 (18}

BS-1a

85.1p

BS-1c"

BS_Mean (TS)
BS_StDev

Ratio BS_Maan/GS-1(TS)

Data:

GS-1 (TSS_SM)

BS-1a

BS-1b

BS-1e*

BS_Mean (TSS_SM)
BS_StDey

Ratio BS_MaarvGS-1{TSS_SM)

Date:

381 (NO3)

BS-1a

8s-1b

BS-1¢*

BS_Maan (NOJ)
BS_StDey

Ratio BS_Mean/GS-1{NO3)

Date:

BS-1 {NO2)

8s1a

Bs-1b

BS-1c*

BS_Mean (NO2)
BS_StDev

Ratic BS_Mean/GS-1{NO2)

Date:

GS-1 (NHD)

BS5-1a

BS-1b

BS-1c*

BS_Mean (NH3)
8S_StDey

Ratio BS_MearvGS-1{NHY)

Dats:

GS-1 (PO4)

BS-1a

B8S-1b

BS-tc*

BS_Mean (PO4)
BS_StDev

Ratio BS_Mean/G5-1{PQ4}

52997 81297 8417 &897 /87
000000  000DOC  OODOOO  0OOODO ODOOOD
0.000 0.000 0.000 0.000 0.000
08 0.8 08 0.4 0.0
3.00 2.50 200 1.80 200
99.00 65.00 1.00 1.00 30.00
Turbidity (FTU) Hach Method #7800
51297 6297 647 5597 8x/07
65 83 121 160 75
183 430 257
187 423 245
341 481 204
187.50 426.50 251.00
oM 4.95 849
286.46 676.98 33487
Total Salids (mg/L) Hach Method #8006
sr0m7 ar2r97 64197 /897 6997
43 45 105 150 &0
184 680 331
212 788 320
330 825 402
198.00 734.00 325.50
19.80 76.37 7.78
45047  1631.11 542.50
Tota! Solids (mg/L) Stendard Mathod 2540 B
5729/87 812097 61497 sK/97 597
138 218 269 295 80
340 1562 467
370 1922 723
1227 2622 985
35850 1742.00 585.00
1485 254.56 181.02
280.51 806.48 743.75
Total Suspanded Solids (mg/L) Standard Method 25400
St 62787 64197 616787 6097
31 3 70 97 43
275 1207 407
277 1539 488
812 1615 710
27600  1373.00 482,50
141 234.76 836
890.32  4160.61 145,35
Nitrate-Nitrogen (mg/L} HACH Method #65#
5729097 6/297 844757 68757 /97,
0.4 03 03 03 Y
05 11 08
06 14 07
05 14 08
0.55 1.10 075
0.07 0.00 0.07
138 367 125

Nitrits-Nitrogen (mg/L) HACH Method #8%es
Sr29m7 62197 61497 6/6/97 a7

0.003 0 4 0 [
0.028 0.05 0018
0.027 0.036 0.017
0.014 0.157 0.02
0.03 0.04 002
6.00 0.01 0.00
933
Ammonis-Nitrogen (mg/L) HACH Method #828#
Srz9/97 62137 G497 8897 o887
0.71 0.51 1.04 1.31 078
1.34 235 275
144 275 275
268 275 275
138 2.75 275
007 0.00 0.00
1.96 538 362
Phriosphorous {mg/L) RACH Method #5885
520197 8237 497 6897 6597
012 0.05 0.08 .06 003
.18 0.31 018
021 033 019
024 035 017
0.20 .32 018
0.02 0.01 o0
163 640 817

55

6711197
000000
0.000
00
200
3

6111787
45

6111797
3

61187

61197
24

a8
04

61187
0.003

611597
0.54

1187
.03

1487
Q00000
¢.000
[
1.80
1.00

breaking gro

611487
461

8114197
828

6114197
793

6114197
L1

1487

&h4m?

611497
275

6/14/87
002

611657
000000
0.000
00
1.80
1.00

6/18/87
000000
0.000
00
300
£8.00

2087
000000
0.000
Q.0
200
200

instal signal light footing  trenching

/16797
100

e16m7
a3

616/7
a3

6116197
[

61687

6H1em?

&1em7
0.84

B1687
0.04

6/18/97
32

218
214
288
216.50
3.54
676.56

6/18/87
25

261
282
7
271.50
14.85
1086.00

61887
123
632
598
474

615.00
24.04
500.00

6/18m97
24

303

321
412
312.00
12.73
1300.00

81887
05

[

08

07
0.55
0.07
1.10

618187
0.014
0.032
o.028
0.026

0.03
0.00
214

6/18/97
024
1.85

18
181
1.83
0.04
760

6/18/97
0.1
011
og
0.08
0.51
0.56
5.05

£720/97
59

6/20/87
46

6/20/87
234

6720197
23

8/20897

620197

&/20097

045

62097



Oate;

Flowmeter
Flow_est. (fec)
Flow_depth (ft)
Flow_width ()
Rainfedl (100 x in)
Remarks
Construction Event

Oate:

884 FTY

B51a

BS-1p

8s-ic*

BS_Msan FTU)
BS_StDev

Ratio BS_MsanvGs-1{Turb)

Date:

GS-1 (TSS)
B5-1a

881b

BS-1c*
BS_Mean (TSS)
B8S_StDev

Rafio BS_Mean/GS-1(TS5)

Oate:

GS-1 (T5)
BS-1a

85-1b

#S-12*

8BS, _Mean (TS)
8§,

, StDev
Ratio BS_Mean/GS-1(T5)

Oate:

GS-1 {TS5_8SM)

BS-1a

B8s-1b

BS-1e”

BS_Maan (TSS_SM)
BS_StDev

Ratic 8S_Mean/GS-1(TSS_SM)

Dute:

GS-1 (NO3)

BS-1a

BS-1b

BS-12°

BS_Mean (NC3}
BS_StDev

Ratic BS_Mean/G5-1{NO3}

Date:

651 (NO2)

BS-1a

88.1b

BS-1¢

BS_Mean (NOZ)
BS_StDev

Ratio BS_Mesan/GS-1(N02)

Dats:

G5-1 (W3)

BS-1a

B8-10

BS-1c”

B85_Mean (NH3)
BS_StDev

Ratic BS_Mean/GS-1(NH3)

Date:

GS-1 (PO4)

BS-ta

BS-1b

BS¢*

85_Mean (PO4)
BS_Stev

Ratio BS_Mean/GS-1(PO4}

8rsm7 82197 arsog?
000000 000000 000000

0.000 0.000 0.000

00 08 o4

200 192 167

1.00 1.00 1.00
Tusbicity (FTU) Harch Method #7500

68T GRIRT 64T

£ 153

Totat Solids (mg/L) Hach Mathod #8006
8r25/87 8r7a? &30/87
82 147

Total Sofids (M) Standan Method 2540 B
62567 ST BBUST
317 481

Total Suspended Sofids ¢ngl) Standard Method 25400
672597 97 e30m47
52 17

Nitrate-Nitrogen (mgil) HACH Method #3888
82587 82197 63087

02 04

(mgA.) HRACH Method #58H
62587 62747 6RWET
0 o

Ammonia-Nitrogen (mig/l) HACH Method S382%
2597 T a30a7
074 122

Phosphonous (mg/l) HACH Method SSRES
emsmy  GIAY  BONET
.03 0.04

56
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Date:

Flowmeter
Flow_est. (fsec)
Fiow_depth (ft)
Flow_width ()
Rainfall (100 x in)
Remarks
Constuction Event

Date:

GS-1 Mean(mm)
B8S-1a

B8s-1b

BS-1¢*

B8S_Mean Maan(mm
BS_Sthev .

Date:

GS-1 D16(mm)
BS-1a

B8s-1b

BS-1¢*

BS_Mean D10(mm)
BS_StDev

Date:

GS-1 D9O(mm)
BS-1a

BS-1b

BS-1¢*

BS_Mean D90(mm)
BS_StDev

Date:

GS-1 D50(mm)
BS-1a

BS-1b

B8s-1¢*

BS_Mean D50(mm)
BS_StDev

Date:
Gs-1
BS-1a
BS-1b
BS-1¢c*
BS_Mean
BS_StDev

Date:
GS-1
BS-18
BS-1b
Bs-1¢*
B8S_Maan
BS_StDev

Date:
Gs-18/C
BS-1a

BS-1b

BS-1¢*
BS_Meaan 8C
BS_StDev

325187 ze?
000000 000001
0.017 0.017
05 07
8.00 8.00
1.00 100.00
Mean Particle Size

325187 ze?

Effective Size (D10)
32597 me?

80th Percentile (D90)
425197 297

Mass Median Dia. (DSQ)

25/97 2197
Uniformity

32sP7 32787
Span

3/25/97 297

% Vol. Silt & Clay (L.e < 75mm)
325087 21%7

3197
000001
0.017
07
800
5200

a31m7

33187

33”97

g7

/7

387

me?

4/4/97

0.017
05
3.00
85.00

4497

4/4/97

4/4/97

4/4197

44187

414097

4/4/97

487

0.017
05
3.00
55.00

4nn7

4787

anmr

47187

4nm7

4197

57

41197
000002
0.750
12
5.00
218.00

4111797

4n197

4n187

41197

4n197

4hme7

41197

418797
000002
0.000

0.7

3.00

20.00

rain gage de

4N8/97

4118197

4n887

41897

4hem7

4n897

421187 472397 4726197 42187

000000 000000 000000 000000

0.000 0.000 0.750 0.017

0.7 07 1.0 0.7

3.00 3.00 4.00 4.00

1.00 1.00 376.00 13.00

replaced raingage bottom sampler stolen
utility flags placed

Mean Partic!

472197 472297 472697 427197

Effective Siz

42197 42297 4/28/97 42187

80th Percenti

41197 42297 A126/97 427197

Mass Media

421197 472387 472697 4219t
Uniformity

421797 472397 4726/97 42197

Span

4721197 4/23/97 4726197 4727187

% Vol. Silt&

21197 472397 42697 42787
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Oats:
Flowmatsr
Fiow_est (ft/sec)
Flow_depth ()
Flow,_width (i)
Rainfall (100 x in)
Remarks
Construction Event
Sizs
Dats;
G5-1 Mean(mm)
8S-1a
BS.1b
BS-1e~
EBS_Mean Mean(mm)
BS_StDev
{010}
Date:
GS-1 D10{mm)
BS-1a
BS-1p
BS-1e*
BS_Mean D10(mm)
BS_StDev
& (DSD)
Date:
GS-1 D80(mm)
8S-12
BS-1b
BS-1e*
BS_Mesn D30(mm)
BS_sthev
Dig. {D50)
Date:
GS-1 D50(mm)
BS-1a
BS-1b
BS-1c*
BS_Mesn D50(mm}
BS_Sthev

Date:

G681
BS.1a
BS-1b
BS-1e*
BS_Mean
BS_Sthev

Daie:
GS-1
BS-1a

BS-1b
BS-1c*
BS_Mean
BS_StDev

iay (Le < 75mm)
Dats:
GS-18/C
BS-ta
BS-1b
BS-1e*
BS_Mean S/
BS_StDev

4128097
000000
0,000
10
3.50
1.00

472847
17428

4728097

472817
3012

4128157
10,09

4128157
1.206

4/28/97
2.763

4728/97
a7.1%

59197

0.000
03
1.00
1.00

Sro197
70.62

§/9/97
315

519197
22347

518187
18.39

3418

§728/%7
11.88

509197
7077

SMom?
000000
0.100
1.0
3.00
70.00

5/10187
kR
71.82
4825
58.82
58.80
11.07

SHoms?
3.03
565
537
4.65
522
0.52

511087
1182
22311
116.06
17227
17148
5203

s110m87
13.32
2826
25.97
2424
26.18
202

s10/97
2428
2.062
1419
198
1.81
035

5110/87
8648
7.696
4377
8914

1.74

51087
79.5
7247
5B
7426
7639
5.59

sneme7 SM487
000000 000000

0.000 0.000
08 08
250 230
1.00 19.00
clearing brush

sn2et s1407
35.55 3666
33681 183
33.61 1830

127 511497

5.1 845
6.78 5.82
6,78 582

sh2m7 511487

8729 57.m
88.77 3552
66.77 385

snam? 5114797

198 24.58
2741 17.35
2741 17.35

S1287 A
1284 08131
06887 05308

0.89 0.53

snzmsr 511487

4151 1878
2189 1.742
2.18 1.7

512197 51407

8724 $5.43
9B 100
$3.00 100.00

58

snem?
£00000
0.100
11
3.00
$4.00

51687

51887

516887

511897

51887

s1687

51167

511087

0.000
a0
000
1.00

51987

1997

s1997

519097

5197

51957

51997

SRIRT7
000000
0.000
o7
2.00
500

21167

250

srim7
518

s21097
51.54

sR9?
19.75

S1e7
7.38E01

52197
2.347

521197
o0

512397
000000
8.000
08
250
71.00

rsmaoving an

5123597
43,14

512387
10.73

23t
85.58

512397
3076

s23m7
0.8274

52387
2432

512397
a8



.

Date:

Flowmeter
Flow_sst, (fisec)
Flow_depth (i)
Flow_width (fl}
Rainfall (100 xin}
Remarks
Construction Event

Date:

GS-1 Mean(mm)
BS-1e

851b

B&1c*

BS_Mean Mean{mm)
BS_StDev

Date:

G841 D10(mm)
BS-1a

BS-1b

BS-1c*

BS_Mean D10{mm)
BS_StDev

Date:

£58-1 DIG{mm}
B5-1a

8s-1b

BS.15"

BS_Mean DS0(mm)
BS_SiDev

Date;

551 DEO{mm)
BS-ta

B8s-1b

BS-1c*

BS_Mean DSO{mm)
8S_Sthev

Date:
681
BS-18
BS-1b
BS-1¢*
BS_Mean
BS_StDev

Date:
GS-1
85812
BS-1b
BS-tc*
BS_Mean
BS, StDav

Data:
GS-18/IC
8518

BS-1b

Bs.1¢*
BS_Msan S/C
BS_StDev

sr29M7
000000
0.000
08
3.00
99.00

520197
28.32
26.45
40.51
37.86
34.94

747

5/29/87
528
3.34
276

1.2
243
1.1

52997
454
5048
89.89
$8.27
88.55
1258

526197
18.05
18.95
1884
18.45
18.68

025

S2em7
09072
08223

1732
1674
144
045

S29197
244
3.018
5212
53185
4.51
130

5120197
95

88.00
528

8297
000000
0.000
08
250
55.00

&2m7
78.68
30.94
35.19
23.64
29.92

5.84

6287
6.31
048
0.59
0.24
0.43
018

62197
206.68
80.61
99.85

81.18
1848

6/2/87
30.38
13.16

138
8.74
11.83
278

&2/7
215
2.008
2.179
2438
221
022

612187
6.593
6.09
715
7.182
6.81
0.62

&72197
61
88
&7

89.00
265

61487
000000
0.000
o8
200
1.00

61497
15.06

/4197
0.87

64537
471

614157
873

178

6/4/97
6.868

6/4/97
97

887
000000
0.000
0.4
1.80
1.00

emaT
28.74

e/ma7
065

6837
97.58

6887
7.58

84687
3.546

6/8/97
12,78

88/97

59

&/9/87
000000
0.000
00

30.00

6s97

73

7967
586

81187 6147
000000 000000

0.000 £.000
ag 00
2.00 180
3.00 1.00
braaking gro

811187 814787
5117 11.58

ényma7 6/14/87
4.77 0.28

811187 6114197
147.57 18.63

6/41/07 6114197
224 27

eM1m7 611487
1.82 3.831

/1187 6114197
6.376 7377

6/11/97 614197
75 96

611687 s/1es7 8120157
000000 000000 000000
0.000 0.000 £.000
0.0 0.0 00
1.80 3.00 2.00
100 £3.00 200
instal signal fight footing  trsnching
Mean Particle Size

871647 61887 8720787
£6.31 82.76 59.57

3886

3507

5631

4268

11.83

Effective Size (010)

/16787 61897
4.62 831
1.08

145

1.1é

123

0.19

6/20/97
4.76

90th Percentile {D90)

&/16/97 61887
169.89 192.29
101,77

92.94

158.6

118.10

|2

6720197
171.26

Mass Median Dia. (D50)

&16M7 61897
24.82 8212
14,08

16.35

28.7

2004

8.44

Uniformity

6/16/87 &/18/87
1812 0.9678
222

174

1.578

1.85

033

Span

&/16/7 6/18/07
6658 2962
7451

5508

5335

6.03

098

6/20/97
23.33

62087
2411

672097
7.138

% Vol. Silt & Clay (Le < 75

611687 6/1687
75 55

85

a7

73

81.67

7.57

6/20/97
68



Date:

Flowmuter
Flow_est. ftsec)
Flow_depth
Flow_wiith (1
Rainfall (100 x in)
Remnrks
Construction Event

Dute:

GS-1 Mesn{mm)
8S-1a

es-1b

BS42-

85_Mean Mean(mm)
BS_StDev

Date:

GS-1 DID{mm)
BS-1a

88-1b

BS-fe*

BS_Msan D10mm)
85_Sthev

Date:

G5-1 DgGtmm)
as-1a

B8S-1b

BS-1c”

88 _Mean DIO{mm)
8S_StDev

Date:

GS-1 DS0(mm)
88-1a

BS-1b

881c~

BS_Mean D50(mm)
BS,_Sthey

Dats:
GS-1
Bs-1a
Bs-1b
BS.1c*
BS, Mean
B8S_StDev

62587 Lrederg 630787
000000 000000 000000

©.000 2.000 0.000
oo 06 04
200 182 167
100 160 1.00
Moan Particla Size
82897 2747 e/3on7?
2673 4688 19.14
Effactive Slze ©10)
R8/87 2757 63097
289 141 0.73
S0t Percentile (090)
82587 s2287 6087
§1.04 17338 5266

Masz Median Dia. £50)
82557 [-2x2:-0 83087

1334 1042 728
Uniformity
&nsn7 w2m? 63087
1432 4048 228
Span
6i25/57 a21mt B3097
4374 18.48 7134

% Vol. Sitt & Clay {Le < 75mm)

2587 62787 673007
82 78 85

60




During Construction (Station 1)

Ratlo BS_Mesan/GS-1{Turb)

Date:

GS-1 (TSS)
BS-1a
BS-1b
BS-1c*

Date:

GS-1 (TS_SM)

8513

BS-1b

BS-1c*

BS_Mean (TS_SM)

BS_sthev

Ratic BS_Mea/GE-1(T3,_SM)

Dute:

GS-1{TS5_S\)

88-1a

8s-1b

gs-1c”

BS_Meon (TSS_SM)
BS_StDev

Ratic BS_MsavGS-1{TSS_SM)

78T

0.060
04
082
1.00

AT
1#2

7357
158

ramr

jmr
185

1887
0.000
0.7

2.00
158.00

287150

1104423

Tner

33
200
1.00

mnis?

787

87
33

M187
1%

THART
0.000

183
100

487

1457

30

n4m?

7114097

THE8T7
0.000

200
1.0¢

nem?

35
3550
0.7
177.50

nsm7

61

Hhem?

0.000
08
153
100

THas?
40

mnen?
38

memy
38

Tnam?

kiratord 712397 bir-ir F28087 73087
SO0000 000000 000000 000000 030000

0.100 0.000 0.000 0.000 0.000
o7 05 03 02 00
25 208 1.00 050 0.00
53.00 1.00 100 1.00 100
mowing:stor sampler dest storm drsin culverts up sty
Turbidity (FTU) Hach Meth
et ki<l 1 2887 ri2ere? TRVe7
» 27 103 115 109
128
120
205
123.00
424
361.76

Total Salids (mgiL) Hach
MART  TRIOT  TRAT  TREST  170R7
2 15 51 32 Pt
203
190
360
196,50
9.19
81875

Total Solids (mgA) Stands
287 ST MST TREST 13087
156 372 ar7 641 05
1009
175
2787
137,00
5374
728.85

Total Suspended Solicts {
TRART  TZART R8T /28T T30K7
217 15 7 73 a8
590
B4
1140
602.00
1887
27142



Dats: Frvar
GS-1 (NO3} 07
BS-1a
BS-1b
881"

Dato: et
G541 (NOZ) 0
BS-1a
BS-1b

Retic B5_Mean/GS-1{NOZ)

Dats: T8t
GS-1 (NHE) 12
BS1a

BS-1b

BS-1¢c*

BS_Mean (NH3)

B5_SiDey

Ratio BS_Mean/G5-1{NH3)

Date; 787
G$4 POV 002
Bs-1a

BS-1b

BS-1¢”

BS_Mean (PO4)

BS_Sthev

Ratic BS_Mean/GS-1(FO4)

Flove_wicth () 0.92
Rainfali (100 xin) 100
Remurks

Constructon Event

Date: 71387
GS-1 {mm)

B8-1a

BS-ib

BS-1¢*

BS,_Mean (mm)

8S_Sthev

Date: 7087
S8 (mem)

BS-1a

BS-1b

BS-1¢”

BS_Mean (mm)

B5_Sthev

Datte: T
581 (mm}

BS-1a

BS-1b

881c*

BS_Mean {mm)

BS_StDev

Dae: Tram7
GS-1 (mm)

B5-1a

851b

8Sc”

BS_Mean (mm}

BS_StDev

7857

0.03

7897

0.000
07
200
153.00

TrRm7

TR87

TRVB7

7

mimr
[+33

7187

71187
1.04

sz
(2]

TNIe7

0.00¢
08
2400
1.00

Hie?

™mm?

ez

THue?

71147

s
2.001

menmr
o4

TH48T
0.34

TH&ST

0.000
05
183
100

a7

7134197

497

st

7H687
03
03
11

030
2.00

010
250,00
THes7

0.000
08
200
100

™em?

7h887

THems?

mem?

62

7118157
03

7N8R7
0.00¢

71887
0.37

memsr
05

71897

0.000
o5
183
1.00

men?

nee?

kil

mesr

8?7
0.3

0.4

03

a5
038
0.07
11867

187

0.005
000
0.00

Y97

724097

7121797

RS

ey

12387
o1

Tizaer
0.001

287
o

287
0.01

b7
000000
0.000
08
2.08
108

72387

7287

7723197

2387

Nitrate-s8ogen (mgl) HA
7726887 7887 773087
1 14

Nitite-Nitrogen (mgA) HA

2887 b r30m?
4 o ]
Ammonia-Nitrogen (mg/L)}

2687 Tzsn? 713007
132 1.66 1.34
Phosphorous (mght) HAC
726087 1728087 oY
0.07 026 0.08

2.000 0.000 0.000
0.3 02 .0
1.00 050 0.00
1.00 100 1.00
mowingstor samplar dest stonm drain culvans up st
Mean Perticle Size
126087 2857 13097
53.54
Effoctive Size (D10}
726187 2887 713097
5.86
80ty Percentite (DS0)
TREB7 TR&ST w087
1381

Mass Median Dis, (D50)
IRBIGT mes7 73097
28.81

¥



& i i :

ik

Date:

Flowmster

Flow_est. (fUsec)
Flow_depth ()

Flow,_ width {tt)

Rainfalt {100 xin)

Remarxs

Constuction Event

4 #7800

Dats:

GS-1{FTV)

BS5-1a

BS-1b

BS-1c*

BS_Mean (FTU)

BS_Sthev

Ratio BS_Meao/GS-1(Turb}
athod #8006

Date:

GS-1 (TSS)

8s18

8s-1b

BS-1e*

BS_Mean (TSS)
BS_StDev

Ratic BS_Mean/GS-1{TSS)
o Method 2540 B

Date:

G5-1(T5_SM)

Bs-1a

B8-1b

B8-1e”

2S_Mean (TS_SM)

BS, Sthav

Ratio BS_Mean/GS-1(TS_SWM)

gL} Standard Method 25400
Dats:

GS-1 {TSS_SM)

B5-1a

BS-1b

BS-1¢*

BS_Mean (TSS_SM)
BS_StDev

Aatic BS_Mesn/GS-1(TSS_SM)
H Method #68%

Dats:

GS-1(NO3)

BS-1a

BS-1b

BS-1c*

BS_Meen (NO3)

BS_Sthey

Ratio BS_Mean/GS-1(NOS3)
H Method #8882

Dats:

6S-1 (NO2)

BS-1a

BS-1b

BS-1e*

BS_Mean (NO2)

BS_StDev

Ratio BS_Mean/GS.1(NO2)
ACH Method s8¢

Dats:

GS-1 (NH2)

BS-1a

BS-1b

851"

B8S5_Mean (NH3)
8S_StDev

Ratio BS_Mean/GS-1(NH3)
Mathod #8888

Date:

GS-1 (PO%)

8518

BS.1b

88.1c”

BS_Mean (PO4)
8S_Sthev

Retio BS_Mean/GS-1(P04)

snm?
000000
0.000
05
2.42
74.00

87437
000000
0.000
08
242
11.00

water main connactions

8/1/97
38

481

461

461
461.00
0.00
121316

BH/97
8

825

825

825
825.00
000
3173.08

a7
280
1801
2824
3860
238250
784.08
B14.56

B18T
30

2456
2574
2080
2515.00
8344
838333

&t

anmr

8rmer
068
275
275
275
275
0.00
404.41

armr
028
0.44
04
047
042
a0
150.00

4197
38

77

T

118
7100
000
213.88

8497
21

8

78
124
78.00
1.41
37618

84197
186

401

385.50
1.78
21283

8497
15

118
142
248
130.00
16.97
866.67

814197

8/4/97

0.154
0.162
0157
016
o
5265.67

Bia97
AL
056
0.55
a.78
0.56
(2]

28211

004
0.4
0.14
0.75
012
003
30000

86187
000000
0.000
04
217
1.00

8/5/87

45

8/S/87

8/6/87
228

15

B8R/97

8/s7

8587
0.56

2.05

8ere7?
000000
0.000
05
242
27.00

Instaling pipes across ros

8/9/87
26

30

28

45
25.00
141
11154

8/9/57
13

25

18

34
21.50
485
165.38

8/8/87
232
278
278
357

278.50
0.7
120.04

am/e7
20

34

39

82
36.50
3.54
182.50

/997

85597

0.026
0.029
o028
003
0.00

ses7
038
0.49
047

048
0.01
12632

B/887
on
0.1
0.1
047
LAY
0.01
8545

8117
000000
0.000
0.5
233
1.00

813487
000000
0.000
0.4
208
1.00

81597
000000
0.000
0.3
125
1.00

no furtherw utiility pole in brekfifing pi

a7
28

8/11/87
8

8/11/97
254

81197
"

8/11/97 .

811187

snuer
024

81187
0.18

63

a/13/97
38

8713197
1%

811387

8/1397
H

813m/7
04

81387

81387
043

B/i1aM7
008

8/15A7
38

815,87

815597

81587

81507
0.3

81587
-]

81557
0.16

1587
0.12

8/19/97 82197
Q00000 00000
0.000 0.000
00 00
0.00 0.00
1.00 1.00
vary dry site. site tolally dr
Turbidity FY

811897 821197
Total Solids {

81997 82187
Total Solids {

8187 821197
Total Suspen

811997 8/21/97

Nitrate-Nitro

81o/87 82197
Nitrite-Nitrog

81997 8197
Ammonia-Nit

81997 872187
Phosphorous

8Ham7 8/2197



Data:

Fiowmater

Flow_est. (fUsec)

Flow_depth (5

Flow_width ()

Rainfall (100 x in}

Remarks

Construction Event

} Hach Method #7800

Date;

&5 (FTV)

BS.1a

B8s1b

BS-1c°

BS_Mean (FTU)

BS_StDev

Rativ BS_Mean/GS-1(Turb)
/L) Hach Method #8006

Dute:

GS-1 (TSS)

BS-1a

BS-1b

BS-1¢”

BS_Mean (TSS)

BS_StDev

Ratic BS_Mean/GS-1(TSS)
g/L) Standard Method 2540 B

Date:

GS-1 (TS_SM)

BS-1a

BS-1b

BS-1¢*

BS_Mean (TS_SM)

BS_StDev

Ratis BS_Mean/GS-1(TS_SM)

od Solids (mgiL) Standard Msthod 25400

Date:

Gs-1 (TS5_SM)
88-1a

gs-1b

BS-1c*

Ratio BS_Mean/GS-1(TSS_SM)
n {mg/l) HACH Mathod #8585

Date:

GS-1 (NO3)

B5-1a

85-1b

Bs-1c*

BS_Msan (NO3)

85_StDev

Ratio BS_Mean/GS-1(NO3)

n (ML) HACH Method #5408
Date:

G5-1 (NOZ)

BS-1a

BS-1b

BS-1¢c”

BS_Mean (NO2)

85_SiDev

Ratic BS_Mean/GS-1{NC2)
ogan (mg/L) HACH Method sae
Dats:

GS-1 (NH3)

Bs-1a

BS-1b

BS-1c*

BS_Mesan (NH3)

BS, StDev

Ratio BS,_Mean/GS-1(NH3)
{mg/l) HACH Mathod #53%
Date:

GS-1 (PO4)

BS-1a

BS-1b

BS-1c”

BS, Mean (PO4)

BS_StDev

Ratio BS_MeanSGS-1(PO4)

887
000000
0.000
0.4
208
100

regloring dra

887
22

82707
10

&2797

BR2TNT
20

a7

2787
0.002

82797
0.23

827197
0.18

w287
000000
0.000
00
0.0
1.00

dry: no sam  dry

A7

9287

872797

o287

2r7

8297

onR?

84197
000000
0.000
00
0.00
1.00

#4197

$/4197

81497

9/am7

94197

497

o147

814197

S/R7 91187
000000 000000

0.000 0.000
[+ o5
0.00 2.67
1.00 106,00

dry;bs2 st p $oil build up atisc

smm7  wIeT
26

461

461

481

461.00

0.00

1773.08

819797 811197
17

825

828

825

825.00

0.00

4852.64

8/9/87 197
251

3545

2114

9745

2829.50

1011.87

1127.28

89197 SH87
17

3431

272

7532

3071.50

508.41

18067.65

8/8/47 187
03
i4
14
1.1

1.40
0.00
486.67

srmis? oM 187
0.016

0.032

0.032

0.088

0.03

0.00

200.00

99197 1197
04

275

.78

275

278

0.00

§87.50

8/0/97 81187
0.11

0.1

0.12

009

0.1

0.01

100.00

64

snen?

0.000
0.3
2,00
1.00

91887
18

9MemT

9/16/87
477

enemT
19

911697
02

9Men7
0.002

9118187
008

oHen?
04

872307
000000
0.375
1.0
3.50
655.00

92697 o30K? 1072187
000000 000000 000000

0,000 0.000 0.000
0.8 0.5 0.5
2.50 233 2.08
83.00 1.00 1.00

heavy rain, b sunny, cool  sunnyhumid wamm, suony
no constructi drainage cha Digging acer None appare

812387
65

481
461
481
451.00
0.00
70823

2387
48

825
825
825
825.00
0.00
17T18.75

rae7
at

22446
21973
57108
22209.50
334,46
27419.14

923187
44

16603
18246
24881
1742450
1161.78
39601.14

9723197
05

1]

01

02
0.05
0.07
10.00

872397
0.008
0001
0.001
0.007

000
0.00
12,50

87237
142
025
027
0.32
026
0.01

3.1

97
o021

04
07
035
0.07
166.67

Turbidity (FTU) Hach Method #7800

ar26m7 8130157 1012197

25 50 2
461
461
481
461.00
0.00
1844.00

Total Solids {mgiL) Huch Method #8006

8/26/97 $130/97 10297
20 55 21
828
825
825
825.00
B.00
4126.00

Total Solids (meil) Standard Method 25
972687

873087 107297

328 k12l 305
2430
2583
8477
2451.50
86.97
764.26

Total Suspended Solids (mg/L) Standard

9728187 813087 107287

36 54 13
1926
1837
4041
1931.50
7.78
536528

Nitrate-Nitrogen (mg/L) HACH Method #

92607 9/30/97 1012197

05 03 02
0.061
0.082
0.1
0,07
0.01
1430

Nitrita-Nitrogen {mg/L) HACH Mathod #8

972607 93087 102187

001 0.007 0.002
0.018
0.027
0.001
002
o.01
225.00

Ammonia-Nitrogen (mg/L) HACH Mstho

92807 830/87 1072787
0.55 078 0,53
275
275
078
275
0.00

500.00

Phesphorous (mg/l) HACH Mathod #88
026187

o30/97 107287

0.08 0.06 0.07
0.434
0177
0.2
031
AL
381.88



Date;

Flowrmeter
Flow_pst. (ftiaec)
Fiow_depth (f)
Fiow_width (1
Raintsll (100 xin)
Ramarks

Construction Event

Dats:

Gs-1 (FTLY

B8S-1a

BS-1b

8s-1¢*

BS_ Maan FTL)
BS_Sthev

Ratio BS_Mean/GS-1(Turb)

Date:

GS-1 (188)

8512

881

BS-1¢*

BS_Mean (TSS)
BS_StDew

Ratio BS_MeavG5-1{TSS5)
o8

Dwts:

GS-1 (TS_sM)
8s-1a

BS-1p

851"

B5_Maan (TS_SM)
BS_StOev

Ratio BS_Mean/GS-1(TS_SM)
Mathod 25400

Dats:

GS-1 {TSE_SM)

85-1e

BS.1b

8s8-1¢"

B5_Mean (TSS_SM)
BS_SiDev

Refic BS_Mean/GS-1(TSS_SM)
"

Dete:

GS-1 (NOY)

85-a

8s-1p

881

BS_Mean (NO3)
BS_Sthev

Ratio BS_Mesn/GS-1(NO3)
)

Date:

GS-1 (NO2)
88-1e

BS-b

BS-1¢°
BS_Msan (NO2)
BS_StDev

Ratic BS_Mean/GS-1(NO2)
#500n

Date:

GS-1 (NH3)

BS-1a

BS41b

BS-1c*

BS_Msan (NH3)
BS_Sthev

Ratic BS_Mean/GS-1(NH3)
*

Oate:

GS-1 (PO}

BS-te

BS-1b

BSfe*

Ratio BS_Mesn/GS-1(P0O4)

1001087
000000
0200
os

300
106.00

10114997
000000
0.000
:2 ]

250
1.00

raityy, humid, sunny, watg
noactivity  no actiily

101087
50

340

20

354
147024

101097
258
1401
1456
1868
142850
3888
§53.68

1onom7
28

1328
1328
1585
1328.00
000
474238

1014087
o4

o4

03

05

03s
007
87.50
10nwe?
oo
0,01
0.008
0.007
0.01

w0

10410787
0.55

19
217

204
018
37000

101087
018
018

02
025

oo
12188

1011487
80

481

481

481
461.00
000
768.33

1014/87
38

825

825

825
825.00
c.00
211538

10/14/97
265
3851
3851
7725
3551.00
.00
1377.74

1044787
21

3387
3397
5638
3397.00
0.00
16176.19

10/14/87
0.6

o1

01

o1

.10
0.00
16.67

10/14/97
0.022
0.001
0.001
0.003

0.00
000
455

10114187
0.75
on2
o2
105
a8
o0

s267

101487
.18
0.01
(13-4
0.08
.01
.00
825

0.000
o8
23
100

sunny, cool  sunnry, dfy gr sunny humid Dry no GS/8 Overcast, w
noactivity excevetor ac sdivity scre nosclivity o eclivity

1011887
w2

101897
181

10/1697
aar

10416897

1onee?
o4

10M6887

10016797
158

101857
0.0

102187 wadsT  aen? 10730007 11/4197
000000 000000 000000 000000 000000
e.000 0.000 0.000 0.000 0.000
s 06 04 k4 04

225 225 2.08 287 225
100 800 1.00 31.00 15.00

“Turbidity (FTU} Hach Method #7800
R8T 24AT 00T 10T 11487
33 §2 140 136 67
163
178
187
189.00
8.49
130,00
Total Sofids (mg/L) Hach Mathod #8006
1021797 102497 1072847  10RWST 11497
24 47 128 118 58
182
210
235
201.00
1213
168.91
Total Solids (mg/.) Standard Msthod 2540 B
12197 10497 102887 10387 1487
355 268 281 163 435
25
284
a7
27450
13.44
168.40
Tota) Suspended Sofids (mg/L) Standsrd Method 25400
102197 0RANT 12807 100087 114097
78 58 k2l # 243
187
200
0
183.50
(RH]
471385
L) HACH Mathod #88%
AT WVIABT  1ORRAT 17T 1174087
o1 03 03 [£3 o017
04
04
» 113
040
0.00
80.00
Nitri-Nitrogen {mg/L) HATH Method S38E8
102157 102457 1W28MT 1073087 118EY
0.001 0.006 ] o002 03
;2
[131]
0.008
o.01
0.00
575.00
Ammonis-Nitrogen (mg/L) HACH Method #8888
WVZIAT 1002497 102807 103087 11/4/87
0.35 085 1.08 124 0.05
18
18
1.95
185
0.07
149.19
Phosphorous (mgA} HACH Method €388%
2197 102487 102887 103087 114097
0.0 024 0.02 0.08 102
02
0
075
13-
002
26875

65

117787
000000
0.000
0.7
267
104.00

14787
82

1287
&®

117197
213

11797
57

1797
0.001

1am?
02

11s7
0.04

11/7197
o7z

1R197
000000
0.000
ez

258
§1.00

111187
99

111187
87

114197
329

"H1e7
ksl

1187
0s

1118197
oo

111187
1.1

RRORY 1
0.06

111397
000000
o010
oL

292
101.00

sunny, cool. Both BS mis ovarcast, co partly cloudy
‘water pumnpi digging and no sclivity.  storm chann

11187
30

11387
18

114997
228

MAVST
25

11187
0.3

1111387
0012

111387
o041

111397
0.1



1nee?
000000
0.000
0E

258
10.00

1172087
000000
0.000
[

287
13.00

wet. cool  overcast, we
nG activity  construction

1111897
2

1197
12

111847

1897
22

11nem7
02

111807
0,005

111887
032

111857
824

1120007
A8

11/20/57

11220087

12087

1172087
03

112087
0.012

12087
0.51

112087
0.06

11/25m7 122m7 12887 12/11187 1216497
000000 000000 020000 800000 000000
0.000 0.000 0.000 0.000 0.000
0.5 0.5 0.8 08 04

217 233 283 .58 242
1.00 28.00 385.00 1.00 1.00

12187
Q00000

€.000
03

225
1.00

1588
000000
0200
1.0
333
491.00

No BS/GS2  moist grd. ov BS1.25:1 dil. Overcast, co sunny. Too d surmy, oo dr sunny, humi

noactivity  no activity, 8 No activity, L Work on sip noworks  noworks  nio activity
Tubidily (FTU) Hach Method #7800
11728007 1272097 12987 121187 12196097 121807 15008
31 62 52 £9 3% 53 45
481 461 461
461 451 451
461 461 461
461.00 461.00 461.00
0.00 0.00 000
74358 8%6.54 1024.44
Totat Sollds (mg/L) Hach Method #3006
112507 1272197 12987 12441787 121687 12118987 175/88
b 40 30 34 ) 43 27
825 825 828
825 825 825
825 828 828
825.00 825.00 825.00
000 .00 0.00
2062.50 2750.00 3058,58
Total Solids (mg/L) Standant Method 2540 &
1125057 1272197 187 12197 121887 211897 1/5/08
294 288 157 188 294 08 182
3174 348814 20454
3178 28048 28708
3758 84526 93704
I176.50  29054.50 26009.50
3.54 2606.20 509895
124586 1807930 16110.80
Total Suspended Solids (mg/L) Standard Mathod 25400
11725097 2187 121957 1211187 124697 1211897 15198
73 29 4 [} ] 85 10
2361 24392 14027
2441 22601 16881
2877 26435 39357
240100 2414650 15454.00
56.57 347.19 2018.08
8279.31  603662.50 154540.00
Nifrate-Nitrogan (mg/l) HAGH Mathod #5438
112887 1272197 12997 111187 121687 1214847 17588
©.021 [:2) 0e 04 03 02 (X
08 0.2 0.1
08 02 0.1
0 04 02
080 020 0.10
0.00 0.00 0.00
150.00 B 20.00
Nitrite-Nitrogen (mga.) HACH Method #88es
1128057 120287 12887 YT 121687 124807 1/5/88
o1 o Y o 0018 0.014 0.005
0.047 0.001 ]
0.018 0.001 ]
0.01 0.002 [
[+2:-3 0.00 0.00
0.00 0.00 0.00
0.00
Ammonia-Nitrogen (mg/l) MACH Method S8
1472597 1en? 1278087 121187 1214687 1201887 1/5/38
0.8 081 088 06 1.04 098 081
275 182 103
2868 188 1.38
275 218 2718
2272 190 1.8
0.05 0.03 022
44508 278.41 165,08
Phosphorous (ng/L) HACH Method S
172597 122m7 12987 121187 1211687 124887 17598
(AL 0.08 015 1] 0.14 [:A}] 042
039 008 007
043 003 002
o5 008 0.04
o4 0.04 0.05
0.03 0.01 0.04
512.50 287 37.50

66

11858

D000

0.000

o8

a7

333.00
sunmy, wind

RO wOTks

1888
48
n
210
375
2105
erg]
457.78

188
24

245
267
456
256.00
15.56
1088.87

1898
219
1847
115
2247
1484.00
47083
67763

Rl
14

1480
1056
1610
126800
256.81
805714

1véme
[
1]
0.5
(2]
0.50
0.00
100.0¢

17858
0.009
0.001
8.002
0.031

0.00

0.00
16.67

1598
.1
241
202
2.7
207
0.06

282.88

1198
038
0.18
0.4

o2
0.15
0.0

3848

1713798
0DOODT
0.780

1.1

333

100.00

Wwet day. 8BS
ne works. Fl

y1yee
£9

1113/98
41

71398
146

113/88

1112758
o8

1113/88
0.008

1113798
075

11388
Q13

no woirks

1115/98 1720098
DO0000 000000
0.000 0,000
0B a5
287 2,50
1.00 1.00
sunny, mudd overcast, dry
no works
Turbidity (FT
1115/88 12088
7 23
Total Sotids {
171588 120198
2 41
Total Solids
118798 1720/88
225 531
‘Total Suspe
115/68 1720738
12 20
Nitrate-Nitro
115m8 1/20/98
a4 (X
Nitrite-Nitrog
174808 1720088
0.001 0.001
Ammonia-Nit
11558 120088
078 048
Phosphorous
11588 1/20/98
w7 012

i’ o’ f ! ! af

L

- - -

r



67

12288 1/28/98 1/30/98 21388 2/8/58 21188 211388 /1898 2r20/08 2725/98 Q2188 ok ) 508
000000 {00000 000000 000000 D000DC 0RO000 000000 DO0000 000000 000000 000000 000000 000000
8.000 0.000 0.000 0.400 £.000 0.000 0.000 0.000 1.250 0.000 0.000 0.000 0.000
08 07 o7 %] o7 08 o6 0.8 14 05 08 0.5 0.5
287 242 287 258 258 267 258 2,63 3.50 233 283 242 242
51.00 14.00 1.00 5000 1.00 75.00 10.00 80.00 48.00 68.00 10.00 10.00 1.00
overcast, ws sunny, dry w ovarcast; mo cool; largs p misty; motst gunny.conl;  sunny: moist cool; smallp clesr; moist, windy, warmn Clser, wam; dry, clear Warm, dry
traffic flow m nothing new none noas nons none “Watsrin channsi may be none surveying w Surveying ro
} Hach Method #7800 Turbidity (FTU) Hach Method #7800
122188 172888 130m8 38 275,88 271188 pak 2/18/98 2r20098 225188 227558 el ¥5/98
57 32 R 54 k] 131 88 €8 12 105 ] 83 40
461 461 451 322 128 461 481
461 461 451 418 134 481 481
461 451 451 A41 182 481 461
461.00 451,00 461.00 370.50 131.00 451.00 4681.00
0.00 000 0.00 88,58 424 2.00 d.00
808.77 853,70 351.91 544.85 108167 439,08 688,12
/L) Hach Method #8006 Total Soligs (mgh) Hach Method #8005
172208 1128/8 1730/98 2398 2598 2111098 211308 21848 272098 2725108 222188 e 588
a7 19 20 38 14 98 krg 43 1 825 52 52 84
803 825 8285 470 180 825 as
815 825 828 813 164 &2 a5
825 828 825 825 190 825 825
809,00 825.00 825,00 541.50 16200 825.00 825.0G
848 0.00 0.00 101.12 283 0.00 0.00
2166.48 2357.14 841.84 1259.30 147273 100.00 1588.54
gL Standard Mathod 2540 8 Total Solids (mgA) Standard Method 2540 B
122108 1728/98 1730/38 2/3m8 21588 211198 21388 218m8 272098 22598 227548 e usm8
192 242 287 kot 128 455 214 151 405 k-3l 23 259 386
1069 5788 2413 922 280 4729 2552
1068 4835 2930 1194 359 4998 2742
1182 9166 2024 1789 444 7857 3882
10658.00 $310.00 2671.50 1058.00 31950 4864.00 2647.00
a.00 67175 36557 182,33 §5.86 190.82 13435
558.77 154380 587.14 700.66 78.89 151526 1187.00
#d Solids (mg/L) Standard Method 2540D Total ded Solids (mg/L) Method 2540
172298 1/28/8 1730798 2288 2558 21188 213m8 21888 2720198 2/25/88 22788 U308 A58
11 ae 48 358 4 5 -] 16 1@ 25 £ 14 148
905 8523 2932 706 274 4689 2485
877 5683 2542 847 252 5081 2451
1042 11847 2855 1428 333 €786 4184
881.00 £103.00 2737.00 7850 263.00 4855.00 2473.00
19.80 583.97 20877 83.70 15.56 27748 kIR L]
8100.00 171433 121644 4853.13 1461.11 18450.00 BBES.44
n (mg/l) HACH Meathod #ass Nitrate-Nitrogen (m/L) HAGH Method 858
1/22/98 12858 1/30/98 23588 2588 211198 211308 2118/88 272078 22538 22188 3m8 3588
0.6 0.3 03 05 a3 o7 08 X3 08 1 04 04 0.3
08 0.1 0.18 06 04 08 08
0.8 0.1 0.16 [:X] 04 0.8 05
1 0.1 .16 0.7 0.5 0.8 o5
0.70 0.10 .16 060 040 0.80 o50
0.14 0.00 0.00 0.00 0.00 0.00 a.00
118.87 2000 22.86 120.00 $0.00 80.00 126.00
' n (mgiL) HACH Method #88%# Nitrite-Nitrogen (mgi.) HACH Msthod #aa
1122198 1/28/88 1/30/98 278 25m8 21198 21308 2118/98 2720008 212588 221198 ares Wh/p8
0.008 0.003 0.008 0.003 0.001 0.016 0.004 0.001 0.008 0.004 0.018 0.002 0.005
0.028 0.002 0.001 0.002 0.028 0.001 0.04
0032 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
0.00 000 .00 0.00 0.01 0.00 0.02
375.00 €6.57 625 280.00 287.50 87.50 15625
ogen (mgi.) HACH Method #8028 Ammonia-Nitrogan (mg/l) HACH Methoxd #8438¢
122008 1728/98 1730598 238 548 211198 211398 218788 220088 2/25/98 227198 anme 3/5/98
o7 043 046 0.61 043 1.18 055 0.76 0.15 224 07 0.78 1.08
s 042 668 216 1.28 37 248
3.7 04 888 247 131 ass 248
404 058 1.72 27 138 432 274
368 043 878 z32 130 aes 2.47
003 0.01 014 b2 o 0.10 0.01
518.31 £8.67 §74.58 30461 863.33 162,05 35288
{mgiL) HACH Method #3884 Phosphonous (me/l) HACH Method 82
122098 1/28/98 173088 27798 2558 21188 2nwee 1888 2720098 225098 2278 a8 ysee
0.17 01 0.05 0.05 0.21 012 008 0.08 .11 0.02 012 0.08 0.09
048 0.02 0.08 081 o1 02 047
0.32 .03 032 0148 0.1 0.56 .18
o2z 0.08 0.04 nes 0.1 024 017
0.40 c.03 020 040 an 038 0.18
0.11 0.01 0.17 0.20 o0t 0.25 001
I 25.20 50.00 16667 493.75 8545 1900.00 150.00




L b A 5

V1188
000000
0.000
0.3
233
5.00

Mitd, try
No Canstruc

311588
40

1488
24

1188

1158

aimse
0.3

kIRE:
0.001

e
089

EARE: ]
0.02

148
000000
0.000
1.0
28
28.00

Wat, Rainy
Rock damr

314788
&5

J14m8
&8

31458
124

yame

A48
0.7

314/98
0.074

anase
097

V1498
Q.18

V17m8
000000
0.010
0.8
N
177.00

2298
000000
0.000
05
217
4.0

Mice & Sunn Dry, wam
Work conlinuss 3t culvert

3788
84

4861
481
461
461,00
0.00
548.81

1748
58

825
828
825
a25.00
0.00
1388.31

me
218
w17
7812
3308
8014.50
1700.59
41235.08

res

240

3788
0.007
0012
0.024
0.024

0.01
25714

1788
0.87
12.84
1272
2424
1278

1468.97

w17/88
0.1t
132
0.96
1.08
114
025
1036.2%6

arzenss
4

Yz

449

3228
78

Si2zra8

03

0.008

0.83

09

vsme 274
000000 000000
0.000 0.000
X1 04
217 1.82
1.00 1.0

Wam, Dry Warm, wet« Mild, mostly Mid:; Ory Overcast
seme activit ongoing wor Diteh constr. w/bound sige being dug 0 Ongoing c

41488
000000
0.%00
o7
233
18.00

47388
Q00000
0.000
05
247
1.00

Turbidity (FTU) Hach Methot #7800

Ar25498 27198
23 k4

4/1/68
47

4me
10

Toial Sollds (mg/l.) Hach Method #8006

a25m8 27788
15 41

Arme
51

47398
6

47788
00000
0.000
0.3
200
1.00

477188
§2

4198
53

Totat Soliis (mg/L) Standard Method 25408

2688 3727488 411738 473198
214 268 158 388

Total Susp Solids (mgL)
25098 vzrme 41188 473/98
&0 87 80 a5

477188
369

Mathod 25400
41158
103

Nitrate-Nitrogen (mgi) HACH Method #8is

3258 uzrme
0.4 03

se
05

41388
02

471138
05

Nitrite-Nitrogen (mg/l.) HACH Mathod 2o

Y58 T8
0.007 0.003

4198
Q.008

4aee
0.003

41198
0.006

Ammpria-Nitrogsn (mpl) HACH Method #8%5#

2588 2758
04 0.7

4158
059

4rves
.42

ArTse
081

Phosphorous (mp/l) HACH Method 28

w2598 axIme
01 08

4178
08

68

0.2

45798
o.n8

41208 41ABE 4717198 448
00000 000000 000000 Q00000
0.000 0.000 0.000 0.00¢
0.0 0.0 0.0 086
G.00 .00 0.00 232
1.00 1.00 1.00 §5.00

Totatly Dry; Ovarcast, & Dry channel DryMoist so

side C

41238 41488 411798

4112198 4/14/88 4i7/98

4n2re8 4/44/98 41788

412198 414738 an7/88

sr288 471498 41198

41298 4/14/38 4anse

412m8 4114798 417798

4712088 414798 anims

421/08

472188
21

88

104

88,50
10.61
458.82

42198
7
568
578
6499

$73.00
797
284.06

472198

388

367.50
13.44
1590.00

42198

0s
04
05
048
0,07
£0.00

4121198
0.01
0016
0.003
0.001
00
0.01
95.00

4/21198
0.51
149
163
zn

.10
305.88

4/21/08
o198
021
007
0.36
0.14
0.10

7368

[

wt wa’ we’ ww’ e ' Y ¥



4723198
000000
0.000
1]
217
1,00

sarnas
along lake si

472398
41

472358

04

0.007

0.44

os

4rzeme 51198 5/5/98 smss 5/12/98 52088 Lrad ]
WRI000 000000 000000 000000 000000 000000 000000
0.000 0.000 0.000 2.000 0.000 0.000 0.000
0z 00 0.0 00 00 [:2:) 0.0
£.50 0.00 0.00 0.00 0.00 .00 0.00
11.00 1.00 1.00 1.00 1.00 1.00 1.06
Moist, Dew  Diry, [ots of vegatation Dry Dry Dry, hot
Ongoing con No Construction No constr.  Channel along fake side ¢ Pips taying
Turbidity (FTU) Hach Mathod #7800
4129188 snps 57598 smma snzme 5720788 Sr27/08
45
. Tetal Selids {mgA.) Hach Methad #8006
4728788 5198 Sisme sma8 51288 B7xuee 5/27/98
40
Total Selide (mgl) Standard Method 2540 8
4729198 198 weme 5/8/88 288 520198 &/27/98
428
Total Suspended Solids (mg/l) Standard Method 25400
4/29/98 5nre8 s5i5m8 5/em8 sim8 §20/98 5127188
275
4298 Lls 5088 Seme 51298 sreies SZTe8
0.4
Nitrite-Nitrogen (mpl.) HACH Method NS
A998 s1me s/5m8 snyss §12/98 sR0/88 Srz108
0.017
Ammonia-Nitrogen (mg/L} HACH Method #0848
412098 51 5/5/98 &nvss 5112598 S8 21198
0.8 -
Phosphorous (mg/l) HACH Method wewis
4520198 518 5/588 57088 8112/98 2098 821198
(-4

69

s/2e/e8

000000

o.000

[:X:]

0.00

1.00
Raingage repl,

5/2e/88

S728/88

&r28me

Sr28/88



Date:

Flowmeter
Flow_ast (fUsec)
Flow, depth (It}
Flow_width (ft}
Rainfali (100 x in)
Remarks
Construction Event

Dats:

G5-1 (mm)
BS-1a

BS15

BS-1c*
BS_Mean (mm)
BS_StDev

Date:

GS-1 {mam)
BS-1a

BS-1b

88-1¢”
BS_Mean (mm)
BS_SiDev

Date:

B84 {mm)
85-12

Bs.1b

BS-12”
BS_MWsan (mm}
BS_StDev

Date:

GS-1 (mm)
f#s.1a

BS-1b

Bs1c
BS_Mean {mm)
8S_Si0ev

Dats:
&84
B8S-1a
BS-1
85-1c”
BS_Mean
BS_StDev
Date:
&8-1
BSa
BS1b
88-10°
B85_Mean
85_StDey
m}
Date:
G811
Bs-1a
BS-1b
BS-1c*
85_Mean
88 _StDev

81197 ansm?
oooooe 000000
0.000 0.000
0.5 05
2.42 242
74.00 11.00
weater main connections
81197 arars7
59.83 75.44
2824 56.32
2921 35.94
24 .48 49.96
2464 47.74
3.52 9.88
BI1497 Blarg?
18.18 12.54
0.27 566
0.2 4.93
045 553
021 5.37
0.08 0.38
B8r1497 84197
113.45 163.35
74.9 142.71
56.54 7754
71.04 114.54
67.49 11170
8.88 2.7
8197 8497
4712 58.9%
1182 3462
761 24.81
5.89 32.98
a.44 30.60
3.05 525
81187 8/4/97
0.6887 0.7882
2.1 1.184
2.529 1,002
3.945 1,054
2.88 108
0.95 0.08
87 B/4197
2.088 2,551
6314 3459
7.404 2,927
12.04 3314
6.5 340
204 0.52
8187 84197
75.58 5632
89.81 7438
93.59 88.09
90.54 79.65
913 B81.04
201 745

84787
200000
0.000
0.4
247

1.00

Insialling pipes acrass roa

8%m7
4143

8/6/87
1035

8897
8048

887
31.33

8857
0.7452

8887
1.688

ame7
M7

&me87
000000
0.000
0.5
242
27.00

82797
10228
8027
8064
6121
74,04
1111

81587
18.89
1263
13.13

762
1143
3.05

89197
2021
178,69
196,85
156.15
12

2038

89187
834
81,77
5391
37.74
51.14
1225

ame7
0.7489
0.8107
0.9878
1.142
0.98
0.17

a7
2222
2.588
3.408
3836

3

063

8ram?
4535

57.77

82.44

72.55

6425
7.58

70

81187
030000
0.000
05
233
1.00

no further w

811597
66.92

811287
11.89

8111187
13437

811487
.45

81197
0.8747

antm?
YA

811197
6458

811387
000000
0.000
04
208
1.00

818737 w2197
000000 000000

0.000 0.000
0.0 00
D.00 0.00
1.00 1.00

utiility pole in beckfilling pi very dry site. site lotally dr

8/13/97
61.28

8113197
241

8/13/87
149.98

81387
e,

8137
1.046

81367
3522

81397
"3

2/15497
100.3¢

811597
10.8

81547
31045

BISHT
5422

81897
1.55

811587
5.526

81587
59.18

Mean Partic!
81997 82197

Effactive Siz
8718797 82197

S0th Percenti
8719/7 297

Mass Media
Bram7 221787

Unitarmity
81997 82197

Span
819597 &21/97

% Vol. Siita
81987 82197

- e’ w’ w ' -



Data:
Flowmeter
Flow_est, (fUsec)
Flow_depth (it}
Flow, width ()
Rainfall (100 x in)
Remarks

Construction Event
Size

Dats:

GS-1 (mm)

BSia

88-1p

8s-1e”

BS_Mean (mm)

BS_StDev
©10)

Date:

GS-1 (mm)

BS1a

BS-1b

BS-1c"

BS_Mean (mm)

BS_StDev

e (D80)

Date:

GS-1 {mm)

BS-1a

8810

BS-1c”

BS_Mean {mm)

BS_StDev

Dia, (D50}

Date:

GS-1 fmm)

BS-1a

BS-1b

BS-1c*

BS_Mean (mm)

BS_S5tDev

Date:
Gs-1
8s-1a
B8S-1b
BS-1¢”
BS_Mean
BS_StDev

Ciate:
@51
Bs-1a
85-1b
BS-1¢*
BS_Mean
BS_S5i0sv
iy {l.e < 75mm)
Date:
G851
BS-1a
BS1h
BS-1c~
B5_Mean
BS,_StDev

a2t
0C0000
0.000
04
208
1.00

mstoring dra

8zTR?
4968

82187
1069

8727197
102.27

82797
40.8%

827197
0.8885

82717
2242

2Tt
7811

287
000C00
0.000
0.0
0.00
1.00

dry: no sam  dry

Bl

887

9297

8287

/2197

2197

s/ie7

9/4197
000000
0.000
00
0.00
1.00

o147

Q487

974797

94197

9/4/97

94197

497

$/9/97
000000
0.000
0.0
0.00
1.00

dry:bs2 stn p soil build up at ts¢

9/9/97

/8157

sise7

9/9/87

9/9/87

sem7

o097

71

o/11/7
GO0000
2.000
05
267
106.00

91187
3298

2835
2835

51197
8.03

233
233

911187
728

81,13
61.13

911197
2478

2029
2029

8nime
0.8208

0.5704
087’

911797
2864

2.898
2.80

s/1m7
8044

978
8378

811697
000000
0.000
03
200
1.00

s1em7

81657

snee?

91687

81647

9/16/87

91687

8123197
000000
0375
10
3.50
655.00

9/26/87
000000
0.000
0.8
2.50
83.00

heavy rain, b sunny, cool

w2387

8123197

sr23m7

92397

92357

82387

/2387

9126/97

42.88
42.88

830787
000000
0.000
05
233
1.00

27
Q00000
o000
0.5
2.08
1.00

sunny humid warm, sunny
no construct drainage cha Digging acer None appare
Mean Particis Size

8730197

Effective Size (D10)

S26/87

7.02
102

8/30/97

50t Percantile (DS0)

Sreem?

8348
a8.46

$730/87

Mass Median Dia. (D50}

928187

3432
34,32

Uniformity
9126/97

0.7488
0.75

Span
972687

2373
237

% Vol. Silt & Clay {L.e < 75mm)

onen?

8467
B4.67

930/97

gr30/97

$/30/87

83097

1072197

1072197

10i2187

10/2/97

102187

10287

102187



Date: 1010487 1011497 10n6/97 1021787 10/24/97 102807 1a3097 114587 117797 111107 1113/87

Flowmaeter 000000 00K 000000 000000 000000 0000 000000 000000 000000 000000 000000
Flow_est. (figec) 0.200 0.000 L0006 0.000 0.000 0.000 0.000 0000 0.000 0.000 0.010
Flow_depth {0 09 0.8 23 23 08 o4 0.7 04 o7 8.7 08
Flow_width (1Y) 300 250 223 225 225 208 287 23 2867 283 292
Rainfafl (100x in) 108.00 1.00 1.00 1.00 8.00 1,00 31.00 15.00 104.00 5100 101.00
Remarks rainy, humid, sunny, wet ¢ sunny, S0l sunry, dry gr sunny humit Dry no GS/B Overcast, w sunny, cool. Both BS mis overcast, co partly cloudy
Construction Evant no activity noasctivity noactivity  sxcavator sc activity acro no setivity  nosclivity  waterpumpl diggingand no activity.  storm chann
Maean Particle Sizs
Duts: 1107 101497 10/18/87 w2187 102487 102887 103087 11497 1rmar 111187 11743747
GS-1 {rmm) 3004 29.9 1641 b A 2876 n9 8.12 18.67 287 1757 57.03
BS-ta 1752 £75 3487
Bs-1t 1695 3478
BS-1c* 1835 7.82 40.75
BS_Mean (mm) 17.04 3286 38,80
BS_StDev 125 35,13 342
Effective Size D10}
Dute; 101087 10M487 100887 1217 1024197 102887 1050097 1174797 1RT nn1er nee?
G&-1 (mm) . 848 679 2 845 578 181 0.33 384 13 082 "7
BS-1a 156 5.58 342
BS-1p 1.5 a3
BS.1¢* 172 178 354
85 _Mean (mm) 1.80 388 3.38
BS_StDev 010 289 o1
20th Percentile (050)
Date: o087 10114/897 101687 1072187 1024587 10:28/87 10/30/97 114587 117787 AST 1113787
&8-1 (mm) B7.85 8238 w4 7988 S277 5108 1988 40.32 61168 8038 13.77
8818 39 170.7¢ 7514
BS-1b kAT T6.04
BS-1¢® 4473 1542 8832
BS_Mean (mm) 4097 83.09 80.17
BS_StDev 3.2 108.84 7.04
Mass Median Dis. (D50}
Date: 1011087 1071497 101887 10157 107247 1287 10/30/97 117487 1177097 111147 1TANE?
GS-1 {mm) 26.08 2354 1338 32.08 1® 14.56 257 13.53 1136 853 43,45
BS-12 1.8 283 2538
BS-1b 1.8 28BN
B83%-1¢* 1336 6.08 2815
BE_Mean (mm) 1232 1749 26.75
BS_SiDev 080 15.71 125
Uniformity
Date: 1011087 1011407 101887 1087 10/24/87 1028197 1073087 114797 114/7/97 1111197 111u97
GS-1 0.5833 0.7261 0.5487 0s782 0.8544 1.104 2.751 0.8398 143 2278 0.6274
BSa 1.049 1568 4.8617
BS-1b 1.007 0.9003
BS1c” 1018 0.7426 0.9817
BS5_Mean 102 118 [+3:7]
BS_StDev 0.0z 058 607
Span
Date: 1wonwe? 101487 10118057 102187 100249% ees? 1030087 114097 1ne? 1471487 1111397
GS-1 1.885 2381 2654 2185 2473 3787 7524 2688 5223 0.158 2.084
BS-1a 3174 §4838 718
BS-1b 3188 2834
B5-1¢" 3218 2247 3.047
BS,_Mean 318 404 287
BS_SiDev 0.02 254 017
% Vol. Sik & Chay fl.e « 75memy)
Oate; 10110097 10714/97 1011847 102197 1024197 10287 10730597 114797 1171197 111187 1114397
GS-1 95.51 23.94 8633 8748 9437 8434 #8852 9834 83.28 §2.88 71.47
BS-1a 8817 TEA7 8584
BS-1b 5875 89.37
BS-fc* 763 90,86 8566
B85, Mean 9818 88,18 8832
BS_StOew 056 16.56 208

72




Date:

Flowenstar
Flow,_sst. (fUsec)
Fiow, _dapth (7}
Flaw_width (10
Reinfall {100 x in}
Remarks
Construction Evem

Data:

GS-1 ()
ES-18

BS-1b

B8-1e”

85 _Mean (mm)
8S_Sthev

Date;

G651 {mm)
BS-1a

Bs-1b

BS-1c*
B8S_Mean {mm)
BS_Sthev

Date:

5S4 (mm)
88-1a

BS-1b

B5-1¢"
BS_Mean {mm}
B8S_StDev

Duate:

G54 (mm)
g5-10

8S-1b

88-1¢”
8S_Mean (mm)
B5_StDev

Date:
G-t
8818
88.1b
8s5-1¢>
BS_Mean
BS_StDev

Date:
GS-1
BS-1a
85-1b
BS-1c*
BS_Mesan
BS_StDev

Date:
G8-1
BS-19
B5-1b
BS-15”
#S_Mean
BS_StDev

1011087 10M487
000000 Lo ivlve]
0200 0.000
0.8 08
3.00 250
108.00 1.00
rainy, hurnid, sunny, wetg
no aclivity  no sctivity
101097 10114187
3004 288
1752 575
18.85
1835 7.8
1794 286
128 3843
101097 10/14/87
G428 679
1.56 555
1353
172 178
180 365
0.10 289
101097 1071487
87.85 6238
kg 170.78
3847
®73 1542
w37 93.09
3% 109.84
101087 10/1487
606 5
118 283
ne
1336 6.08
12.32 17.19
80 1571
101097 kgl
0.5833 07261
1.048 1.568
1.007
1018 0.7426
1.2 116
0.02 0.58
10AWS7 101457
1.895 2361
3174 5.838
3.8
3218 2247
319 4.04
o 254
101087 101497
95.51 .84
98,17 7647
98.75
8783 99.88
£8.18 88.18
uss 16.56

101657
000000
2.000
o8
233
1.00

sunny, cool

ne activity

1041897
1841

101607

1011887
3747

101687
13.36

1016/87
0.0487

101697
2654

1016097
86,83

1217 102487 102867
QO0R0 000000 000000
0.000 G000 0.000
08 s 04
225 225 208
100 8.00 1.00

Mean Padicle Sizs
102197 102407 10228097
28.33 2878 291
Etfective Size [010)
102187 102497 1287
945 578 1.8
90th Percantile (D90)
102187 106187 102887
70.88 5217 57.08

Mazs Median Din. D80

102187 102497 10/28/97

32.08 18 14.56
Uniformity

102197 102407 10728197

06782 08544 1104

Span
w2 102497 102887
2185 2473 ey

% Vol. Siit & Chay {.e < 75mm)

0187 1024087 10RES7
87868 8437 84.34

73

1073087
000000
4.000
0.7

267
31.00

10730/87
812
34.87
34.79
40.75
38.80
342

1073087
033

0.9003
08917
0.82
007

10307
7524
2718
2834
3047

287
0.17

103087
s

11487
000000
0.000
o4
228
18.00

wunny, dry gr sunny humid Dry no GS/8 Overcest. w  sunny, cool.
excavator ac aclivily sero  no aclivity  no activity  water pumpi

11487
1887

11487
384

11/4/97
4032

115497
135

11447
0.8388

11/4/97
2,608

11497
88.34

117787

000000

Q.000

0.7

287

104,00

Both BS mis
digging and

11787
21.67

11797
18

hilezerd
61,18

117787
1.3

1787
1.43

nrs7
5223

ko
83,38

11107

200000

0.000

07

283

51.00

avercast, ¢o
no activity,

111987
17.87

11711/87
:5-+

111197
8038

11187
853

111187
2278

1171187
9.185

1n187
g93.28

1171397
000000

111387
117

NMAINT
1377

111397
4945

11113587
0.6274

1MAVE?
2084

111387
4T



Date: 14/18/97 1120057 1112507 12297 120087 12011197
Flowmeter 200000 Q00000 QOO000 000000 200000 000000
Flow_est. (N .000 0,000 0.000 0.000 0.000 0.000
Flow_depth X :] 07 05 (%3 08 [:3 ]
Flow_wldth ( 258 267 217 233 2.83 2.58
Raintalt (100 10.00 13.00 1.00 28.00 355.00 1,00
Remarks  wet, cool overcast, we No BSAGS2 moist grd. o BS1.25:1 dil. Overcast, co
Construclion no activity  construction no activity  no activity, B No adlivity, L Work on sig
Moan Particie Size
Dats: 111897 1120087 11225A7 12257 12887 121187
GS-1 (mm) a7.688 34.08 28 21.84 ar 325
851a 30.81 25.18
BS-1b 047 40.8
881" 34.81 62.28
BS_Mean (mm) 3193 4215
1 2.51 18.64
Etfactive Size (D10)
Date: 1837 2097 1reset 1272787 s e
GS-1 (mm) 6.44 144 815 33 628 0.24
Bs-1a 1.84 168
8515 1.85 2.47
BS-1¢” 1.89 4.25
B8S_Mean (mm) 1.79 2.80
BS_StDev 013 181
90th Percentiie (060
Date: 1118487 1172087 1172597 1272197 12807 121187
GS-1 {mm) 275.85 85,02 47.86 48,53 8.54 84
8S1a 77.87 59.12
BS-1b 85,82 88,85
BS-1c° 83.45 1422
B5_Mean {mm) 85.55 8676
B5_StDev 7.84 42,09
Mass Medinn Dia, (D50)
Date: 11718887 11720197 1172557 2t 127947 121187
GS-1 () ajes 12.47 1747 13.78 17 1.82
8s-1a 13.96 178
B8S-1b 13.87 30.04
85-1¢° 18.01 45.1¢
BS_Mean (mm) 1528 325
BS,_ StDav 236 14.29
Unitormity
Date: 1171897 14720097 1rem? 12287 125097 121197
GS1 2157 ™ QIS 1.081 0.8525 1381
BS-1a 1.79 1.05
BS-ib 1771 0.8673
Bs-1e* 1.551 0919
BS_Mean 1.70 0.68
BS_StDev 0.13 0.07
Span
Date: 111837 112087 11725097 122197 1208097 2’1187
GS-1 7.848 7.505 2.488 3.8z 2608 4,329
B5-1a S.447 aze3
BS-1b 5082 2.8%
Bs-1c* £.066 2,952
BS_Mean 552 304
BS_Sthey 050 820
%% Vof. Sit & Clay (Le < 75mm)
Date: 1111847 112087 1172587 1212587 128487 2
Gs1 8747 81.18 6.9 9559 100 100
BS-1a 89.31 M4
8S-1b 87.76 8524
BS-ic” 84.48 70.84
BS,_Mean B7.18 8380
BS_StDev 247 1189
74

12116097

000000

3.000

04

242

1.00

sunny. Tood
no works

1211687
8077

121887
11.5¢

1274887
197.38

1211887
$3.83

121687
1017

1118097
3.451

121807
61.41

21887 17558

000000 000000

0.00Q 0.200

03 1.0

225 333

1.00 491.00

sunny, 0o dr sunmy, humi
no works ne activity

1218587 11588
207 2258
3801

43.89

5114

488

757

hr-al-cid 175798
282 5.02
234

387

21

27

0.98

121887 1/5458
4771 54.87
8045

89.08

14241

107.31

3178

1218897 11588
138 15.06
24.48

3435

2585

2823

835

121887 17588
1318 0.8308
1.087

0.8677

154

120

040

1218m7 175198
3.968 Jze7
3182

2172

5.428

3B

142

121097 1/5/68
95,47 6.2
£7.85

80.34

7589

81.29

8.4

17858 111388
Q0000C 000000

0.000 0.750
o8 1.1
347 333
333.00 100,00

sunny, windy Wet day. BS
noworks  no works. Fi

178208 113m8

139.73 21.42
47.58
30.81
0.42
36.26
9.79

178498 1713798
14.16 1.77
4.96
2.48
205
.16
158

1erme 11388
315.45 5014
11023

72.04

7461

BS.63

21.35%

16798 171388

105.59 11,76
34.85
22.08
19.51
25.41
210

17898 1713/68

0.8914 1.345
0.849
0.9753
1175
1.03
0.12

118498 113598
2855 4.984
3038
351

3R

3.30

0.27

ve/a8 113788
3847 83,37

171598

0.000

08

287

1.00

sunny, mudd
no works

171888
4643

145098
664

171548
12242

111598
2502

171598
1348

111578
4627

1/15/08
7838

L

L

L]



Cate: 12088 1/22/08 128/08
Flowmeter DODOOC 000000 000000
Fiow_ent, (1 0.000 0.000 0.000
Fiow_depth X 02 o7
Fiow_width { 2.50 287 242
Radnfall (100 1.00 81.00 14.00
R dry we sunny, dryw
Construction noworks  traffic flow m nothing new
Mean Particle Size
Date: 1720008 122198 1/28/98
GS-1 (mm) 67.94 28.85 118.5¢
B8S-1a 2183
as-1b 24.84
BS-1e* 2679
8S_Mean (mm) 24,52
85, StDev 2.51
Effective Size (010}
Date: 1/20/98 172288 1728198
GS-1 (mm) 8.72 225 3.95
BS-1a 247
BS-1b 22
BS-1c* 228
BS_Mean (mm) 221
BS, Sthev 0.05
20th Percentile (D90)
Date: 1/20/98 112zres 1728098
BT qmm} 173.54 51.27 570862
BS-1a 50.853
8S8-1b 86.72
8s-1¢c* 63.35
BS_Mean (mm) £6.97
BS_SiDav 626
Mass Median Dia. (D50)
Date: 120ms 777 1728008
GS-1 mm) 4249 131 1769
BS-12 1455
881k 1502
BS-1c* 1582
BS_Mean (mm} 1647
BS_StDev 0.70
Unitormity
Date: 120098 12288 128988
G581 108 1.796 827
BS-1a 1.049
Bs-1b 1211
Bs-1 1.241
88 _Mean 147
BS_SiDav 010
Span
Date: 120038 Varss 1/28/98
581 37 3742 3268
8S1a 3343
BS-1b 38
BS-1e” 384
BS_Mean 360
BS_StDev 0.28
% Vol. St & Clay (Le < 76mm)
Date: 1720/8 vl 172888
G651 7082 92.74 7154
BS-1a -]
B8S-16 84.19
BS-1c* 9.3
BS_lean 84.18
BS_SiDev 1.82

28
000000
0.000
&
283
80.00

2020138 2Sm8 22798

000000 000000 QX000
1.250 0.000 0.000
1.1 o8 0.8
3.50 233 2.63
48.00 £8.00 10.00

sunny.codl;  sunny; moist cool; small p clear. moist, windy, wanm Clear, wamm;

1730038 2/3r38 558 211198 21398
000000 000000 D000 000000 Q00000
0.000 0.400 0.000 0.000 0.000
o7 0.8 o7 [:2:} 08
287 2.58 258 267 258
1.00 50.00 1.00 75.00 10.00
overcast; mo cool; large p misty; moist
none nons none

1130098 88 2158 211798 21am8
64.41 5295 450.84 55.14 90.42

38.07 30.79

a2 3668

40.51 38.08

Y. 35.18

3.72 3.87
1730188 2708 s 211798 2188
1156 a24 748 233 022

328 172

2.96 1.82

504 215

375 1.80

1.12 o3
173098 27358 2/5m8 2111798 21398
142.28 1807 779.78 112,68 280.56

87.% 75.28

7328 86.55

91.2¢ 90,85

83.97 8423

946 8.04
13ves 25/98 2588 21198 21388
4735 20.52 581.22 5083 528

2394 1891

2146 212

2047 2532

2498 21.81

4.10 3z
1730/98 3ms 2588 211188 2188
0.8492 1717 0.4281 06716 16.83

1,156 1254

1.108 1.359

0.9197 1.135

1.06 125

013 e.11
1730798 21398 58 21198 21388
2763 5814 16.38 2198 54.79

3.514 383

3277 3098

2526 2.503

3.24 2.80

030 026
1/30/08 2rm8 2r5m8 2111738 38
£63.36 62.85 45084 £69.48 64,04

3807 85.64

a2 86.92

40.51 8480

37.26 87.08

A7z 248

75

none

211898
200.57
30.02
2015
287
ann
8.71

21808
&11
b A s
203
281
254
D44

21888
586.12
71.93
45.44
74.74
64.37
15.58

21888
26.31
19.5
14.45
18.01
17.32
258

25898
7.169
1.103

2nem8

3.547
3073
3995
3.54
0.46

211888

90.81
5768
8885
s2.71

4.32

“¥Watsrin channel may bs none

Mean Particle Size
2720/88 212508 23188
11002 5233 3721
37.41 3186
287 38.59 15.31
rn 2628 2838
B 31.94 2518
273 841 873
Effective Siza (D10)
2/20/88 212508 22188
68 1.08 548
543 3.04
4 343 132
3.78 245 294
440 285 243
0.90 0.69 097
$0th Farcentiie {DS0}
220/08 2/25/98 2718
28535 115.28 85.07
%38 74.71
70.56 88.36 3543
745 s8.39 6525
Bi.48 7338 58.46
1583 2118 20.50
Mass Median Dia. (D50)
220008 2/25/98 azise
€9.63 114 2183
2214 273
184 2688 10.84
201 16.58 88
2056 21.64 17.18
1.42 7.14 540
Uniformity
22088 225098 221188
1283 4.149 1184
1477 1.095
119 1.021 0.9579
1186 1.075 0.9888
1147 105 1.01
002 004 0.07
Span
2/20/88 2/25/98 22158
719 10,02 3647
4244 3457
343 3.183 3.418
3518 3N 3.147
n azs i
0.45 0.13 0.18
% Vol. Siit & Clay (le < 75
22088 2/25/98 2zres
50.58 B5.78 88.04
8487 898
90.52 8558 9.6
89.87 8428 2.7
88.45 89.54 $4.05
3.03 6.14 508



Dsts: wsm8
Flowmeter 000000
Fiow_sst. (0 0,000
Flow_depth o5
Fiow_width { 242
Rainfal (100 1.00

Remarks  Warm, dry
Congiruction Surveying m No Constnic

Data;

GS-1 (mm)
BS1a

8516

8s1c*
BS_Maan (mm}
B85_Siev

Dme:

GS1 (mm)
BS1a

BS-1b

gs-1e"
BS_Moan (mm)
88 _Sthev

Date:

G§-1 (mm)
Bs-1a

BS-1b

gs1¢
B5_Msan (mm)
BS_StDsy

Cats:

GS-1 gmm)
BS12

BS-1b

BS-1¢*

B3 _Msan (mm)
BS_StDev

Date:
81
8818
BS-1b
Bs1¢e"
BS5_Maean
BS_StDev

W8
15.64

3/5/88
287

B.65

wses
11,98

0.7921

2.588

va88
99.88

3111/98
000000
0.000
03
233
5.00

Mid, dry

s
5049

31188
58

V1138
12711

S8
2875

an168
1491

1188
4707

188
B34

314008
000000
0.000
.0
28
28.00

Wet, Rainy
Rock damr

1488
2257

/14788
2.94

31488
47.58

kKl
1422

3N4nms
1.087

a14/98
314

1488
8557

3788 2298

0oos00 Q00000

0.010 0.000

08 [ X

¥ 4] 17

177.00 4.00
Nics & Sunn Dry, wam

Work continues &t cuivert

s 28

46

TE8 22798

27y

1798 28

31.18

s 3722798

1.2

1798 vaes

0.7908

e 2m8

2.582

31788 e

99.95

wzsmB o]
000000 000000
0.000 0.000
o5 0.4
247 182
1.00 100

41788
000000
0,000
0r
233
1800

Wean Parice Size
25088 32708 4198
4012 2508 $8.94
Effective Size (©10)
d25m8 2788 411198
668 441 685
80th Percentils (D30}
258 anms 411758

8859 58.57

145,19

Mass Mexilan Dia. (D50)

a2sms N2

2445 17.83
Uniformity

w2598 2108

1112 0.9348

Span
32596 32798
2348 a2

% Vol, Sif & Clary {Le < 75mm)

2598 V2rme
8.2 £3.88

76

441788
3808

411798
1.038

4188

4117698
7258

43098
000000
0.000
o5
217
1.00

413/98
SG.07

4738
1142

4388
205.83

43798
67.57

205.83

4/3/98
2,877

41398
53.35

4798
000000
0.000
03
200
1.00

Warm, Dry  Warm, wet- Mild, mostly Mild; Dey Overcast
sams activit ongoing wor Diteh constr. wibound side being dug fo Ongoing Construction

477198
€7.74

4mss
122

4788
180.38

Afrme
40.78

4788
1.2

47188
4.246

4188
€8.32

4112788
DOOOOO
0.000
00
0.00
1.00

411488
000000
0.000
0.0
0.00
100

Totally Dry; Overcast, dr

41288

#4/12/98

41298

42/m8

412798

411288

4288

4114758

4/14/98

4114/88

4714198

411488

4/14/98

4714788




Dats: 421/98
Fiowmeatar DO0OC
Fiow_sst. (W 0.000
Flow_deplh 08
Flow, width { 2.33
Rainfall (100 55.00

Rremarks  DryMoist some areas
Construction Construction along iake s

pate 42188
651 (mm) 103.65
BS-18 2849
BS-1b 31.5%
BS-1c° 54,87
B, Mean ( 38.28
gs, _SiDev 14.44
Dats: 41198
GS-1 gnm) 5.63
pS-1a 3.56
8s-1b 258
gs-1¢* 507
BS_Mean ( 3.74
Bs_StDev 1.25
Dot 4721788
G651 fmm} 405.82
BS-1@ 85.08
BS-1D 7053
BS-1¢" 104,42
g5_Mean ( 80.01
BS_SiDev 2131
Date: 42198
Gs-1 {mm) 842
ps-1a 17.16
BS-1b 138
BS1c* 258
Bs Mean ( 18.88
g85_StDev 627
pate: 421558
Gs-1 3214
ps-1a 1178
B5-10 1846
ps-1c 1.852
BS_Mesn 1.86
BS, StDev 0.34
Date: 421158
681 14.08
BS-18 2585
BS-1b 4,996
BS-1&° 3.851
BS_Mesn 4.14
BS_StDev Q.75
Date: 4721798
a5 7023
BS-13 9218
BS-1b 80.6
gs-1¢* 839
B5_Mesn 8580
as_stoav 4,40

42368 a/28/88

5£4/08

000000 00000 00DODD

0.000 0.000
£ 02
247 5.50
1.00 11.00

A28 4/29/08
8033 28.25
4/2388 4/29/98
a.88 3.46
472308 420098
44176 68.52
AL23r98 4725/98
1423 162
/2388 4720588
5.824 1.271
4r2aes 429788
.78 4,077
417338 4129198
84.08 91.14

0000
[X+]
0.00
1.00

Mcist, Dew  Dry, lots of vepetation
Ongoing con No Construction

5188

5188

5/1738

571498

51198

51758

sri/88

558 spme
00000 000000
0.000 0.000
0.0 0.0
0.00 0.00
1.00 1.00
Oy
Mo onstr,
Mean Particle Size
5508 58588
Eftective Size (D10)
§/5/98 smes
80th Percentile (090}
55098 Sre/ae

Mass Madisn Dia. (DS0)

588 Sm/88

Si5098 5/8/98
Span

sam8 m8

512/88
000000
0.000
0.0
0.00
1.00

Dry

§zore8 sizTes
000000 000000

0.000 0.000

o0 0.0

0.00 .00

1.00 1.00
Dry, hot

Channel along laks side d Pips laying

B8

512158

sn288

5/2/88

S12/8

51298

% Vol, Siit & Clay (IL.s < 75mm)

5588 bame

77

51z2Mm8

bz0m8  &2788

5/20/98 rz2nss
5/20/98 s2188
820098 L]
5120098 512798
s2058 wziree
5720198 &8

Sr2aes
000000
0.000
0.0
2.00
100

Raingage repl.

br2pas

bzpme

5/28/88

S28r88



During Construction (Station 2)

Dats: 91187 916187 1857 er23/97 $126/97 91397 107187 10087 10M4R7  10/1ER7
Flowmater 000000 000000 000000 600000 000000 000000 000000 000000 000000 600000
Fiow,_ est. {fvssc) 0.000 0.000 0.000 0375 0.000 0,000 0.500 0.200 0.000 0.000
Fiow, depth (ft) 0.5 0.3 0.0 1.2 0.5 0.8 12 0.8 0.8 06
Flow_ width {f) 2 56666587 2 o 35 25 233333 4.566667 3 25 2333333
Rainfall x100 {n) 106.00 1.00 100 655.00 83.00 1.00 81.00 106.00 1.60 1.00
Remarks drychannel heavy rain, h cool, sunny. sunny, humi overcast & ¢ rainy, humid, sunny, wet g sunny, coo!
Construction Activity no constructi drainage cha some diggin sorne diggin no activity  no activity  no activity
Turbidity (FTU) Hach Method #7800 Tarsidity (FT
Date: $111/87 si&97 alae? o237 826097 9130097 107787 VST 107497 1001647
Gs-2 28 19 E 153 58 440 143 51 238 78
BS-2a 461 461 63 223
BS-2b 451 451 ] 247
B8s-2¢ 461 461 68 238
B%_Mean 461.00 461.00 64.50 235.00
BS_StDev 0.00 0.00 2142 16.97
Retio BS, Mean/S-2(T urb) 1646.43 g38.18 125.47 98.74
Total Sofids (mg/L) Hach Method #8008 Tota! Soiids {
Dste: sH1m7 8167 snsm7 9287 SrRES7T  e0eT W77 10M0RT  10M4R7 1071697
Gs-2 26 13 12 154 45 439 185 44 228 90
BS-28 825 825 80 229
B8s-2b 825 225 84 330
BS-2¢" 825 828 83 331
BS_Mean 825.00 82500 82.00 275.50
BS_StDev Q.00 0.00 283 71.42
Total Solids (mg/L} Standard Method 2540 B Tota! Solids {
Date: gMueT sHe97? 918787 923097 912697 973097 757 10197 10M49T 101887
6s2 ki 398 225 247 308 ™ 268 3580 407 444
BS-2a 7541 14501 4048 1133
BS2b 7541 13584 222 1184
BS-2c” 263 20276 5512 1278
BS_Mean 7541.80 14042.50 413550 116350
85_Sthev 0.00 54842 12233 4313
Ratic BS_MsantGS-2(TS_SM) 2424.76 4589.05 103.81 28587
Total Suspended Sofids (mg/L) Standand Method 25400 Total Suspen
Date: on1m7 enee7 9187 srevs? or2e/87 eranie7 707 10MORT  10M48T  10ME8T
Gs-2 22 $ 36 106 34 364 88 202 74 195
BS-2a 5668 7813 3694 912
BS-2b 58686 12208 3880 94
BS-2¢* 8058 12548 4906 940
BS_Mean 5856.00 10011.00 3787.00 53,00
BS_SDev 0.00 310844 131.52 57.98
Ratio BS_Msan/GS-2{TSS_SM) 2665354 29444.12 187475 126784
Nitrate-Nitrogen (mg/L) HACH Method 28444 Nitrate-Nitro
Date: S1187 916787 S/1am7 8297 Sr28/97 9/30/97 10787 104107 101487 1011687
652 0.3 03 o4 0.7 6.7 02 0.7 0.5 0.6 05
ps.2a 1.5 041 0.1 04
BS-2b 1.5 9.1 %] 0.4
BS-2¢" 13 0.1 0.1 [ X]
8S_Mesn 1.50 0.10 0.40 0.10
B85_Sthev 6.00 .00 0.00 0.00
Ratic BS_Msan/G5-2(NO3) 500.00 14.28 20.00 16.67
Nitrita-Nitrogen (mg/L) HACH Method R3¢ Nitrite-Nitrog
Dats: 91197 [Ny anue7 SR3/87 9126/97 or30/87 107/97 101087 A48T 101687
G52 0.063 2.006 0.01 0.089 0021 0.027 0.016 0.027 0.02% 0.005
BS-22 0.186 0.001 0.001 []
BS-2b 0,168 0.001 0.001 o
as2ct 0.003 0.002 0
BS_Mean 0.17 0.00 .00 0.00
BS_StDev 0.00 0.00 0.00 0.00
Ratic BS_Mean/G5-2(NO2) 26349 476 370 0.00
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Date: 10724297
Flowmeter 000000
Flow_est. (fUsec) 0.000
Flow_dapth (ft) 08
Flow,_width (1) 225
Rainfall x100 (in) 8.00
Remarks
Construction Activity
} Hach Method #7800
Date: 1072497
G52 26

88-2¢°
BS_Masan
B8S_Sthev
Ratio BS_Mean/GS5-2(Turb)

/L) Hach Method #8006
Dats: 1024/87
GS-2 25
BS-22
BS-2b
8S-2¢"
85 _Mean
8S_StDay

g/L} Standard Mathod 2540 B
Date: 1072497
GS-2 282
BS-2a
BS-2b
88-2¢*
BS_Mean
BS_StDav
Ratio BS_Mean/GS-2(TS, SM)

ed Solids (mg/L) Standard Method 2540D
DOate: 10/24/87
GS-2 a3
BS-2a
BS-2b
BS-2¢*
BS_Mean
BS_StDev
Ratic BS_Mean/G5-2(TSS_SM)

7 (mg/L) HACH Method #88e8
Date: 10/2487
G8-2 03
BS-22
B8S-2b
88.2¢"
BS_Maan
B8S_StDev
Ratio BS_Mean/GS-2(NO3)
1 (my/l) HACH Method #8888
Cate: 10724197
Gs$-2 0.0
BS-2a
BS-2b
85-2¢*
B8S_Mean
BS_StDev
Ratio BS_Mean/GS-2{NQ2)
ogen (mg/l) HACH Method #6888
Date: 1072407
B8-2 0.54
BS-22
BS-2b
88-2¢*
BS_Msan
BS_StDev
Ratio BS_Mean/GS-2(NH3)
{mgfl} HACH Method 28888
Date: 10/24/97
Gs-2 048
BS-2a
B8s2b
BS-2¢*
BS_Mean
BS_StDov
Ratio BS_Mean/GS-2(PO4)

1028/57
000000
0.000

04
2.083333
1.00

surwry humid Dry no GS/B
activity acros no activity

10/28/87

10/28/57

10728097

107287

10/28/97

10528087

88?7

1028097

10/30/87 11457
000000 000000
0.000 .000
0.7 04
2.6667
31.00 15.00

1177197
000000
0.000
0.7

225 2.85866667

104.00

Quercast, w sunny, cool. Both BS mis

no activity

10/3087 1114067
57 203
72
70
78
71.00
1.41
124,56

1003087 1114767
&5 2Tt
72
73
88
72.50
0.71

1003097 114487
381 203
278

391
271.50
4.95
71.28

1073087 1174787
128 662
105
g7
185
101.00
566
7891

a7 1114197
0.5 0.032
04
04
04
040
0.00
80.00

10730797 111487

0.049 04
001
0.011
0.008
0.01
0.00
2143

1073087 11497
i 0.08
061
087
0.7
054
0.04
654.00

1030497 11497

[ 2 275
.41
028
.32
0.33
o
4128

79

water pumpi digging and

1177197
7

117187

117747
261

147187
28

117787
0022

1"rmr
0.3

111197
0.14

1797
Q78

1111197
000000
0.000
07
2.832333
51.00
overcast, o
no activity.

1111197

11187
12

1111187
287

111187
73

1114797
04

111187
0.01$

11187
0.49

111197
0.6

111387
000000
0.010

08
2.9186887
101.00
partly cioudy
storm chann

1171387
38

1111387
15

1113287
282

1114387
k]

1113987
08

1171387
0.013

1111387
058

111397
.37

11118897 11/20/97 11025197
000000 000000 000000
0.000 $.000 0.000
06 07 0.5
2.5833333 2888667 219866667
10.00 13.00 1.00
wat, cool overcast, we No BS/GS2
no activily  construclion no activity
Turbidity {FTU) Hach Meth
1111857 11/20/87 1172887
50 23

Total Solids (mg/L) Hach

1141897 11720087  11/728m7
50 15

Total Selids {mg/L) Standa

11118/97 11720197 14725087
27 263

Total Suspended Solids (

1111887 1120797 11725097
23 &5
Nitrate-Nitragen {mg/L) HA
111897 1172087 11725197
02 0.4
Nitrite-Nitrogen (mg/) HA
1111837 112097 11725197
0,01 0.075
Ammonia-Nitrogen (mg/L}
11718197 1172087 1125197
oM 035
Phosphorous (mgil) HAC
1111897 112087 1172507
0.1$ 0.11



127297 12/9/57 Date:
CO0000 000000 Flowmeter
0.000 0.000 Flow_sst. (fvsec)
05 0.8 Fiow_depih {ft)
233333 2.833333 Flow_width (1)
28.00 355.00 Rainfall x100 (in}
moist grd. ov BS1.25:1 dil. Remarks
no activity, B No activily. L Constnsction Activity
4 #7800
122157 12/9/97 Date:
49 44 GS-2
B85-2a
8s-2b
8%-2¢"
BS_Mearn
BS_Sthev
Rativ BS_Mean/GS-2(Turb}
ethod #8006
12,2197 12/8/87 Date:
¥ 18 GS-2
B8S-28
8s-26
BS-2¢"
BS_Mean
BE_StDev
d Method 2540 8
1212197 12/8/87 Date:
492 146 GS-2
BS-2a
BS-2b
BS-2¢"
BS,_Mean
E5_SiDev
Ratio BS_MeavGS-2(TS_SM)
gL} Standard Methad 25400
12/2/97 1279497 Dste:
103 10 6S-2
BS-28
85-2b
BS-2¢"
BS_Mean
BS_SiDev
Ratic BS_Mean/GS-2(TSS_SM)
H Method #588
12297 12/9/67 Date:
0.5 0.5 G8-2
BS-28
BS-2b
852"
BS_Mean
BS_StDev
Ratio BS_Mean/GS-2(NO3)
H Mathod soiae
12/297 12/9/97 Date:
0.008 0.004 GS-2
BS-28
BS-2b
BS.2¢"
BS_Mesn
85 _StDev
Ratio BS_Mean/GS-2(NC2)
ACH Method R8#2
12287 127087 Dmte:
0.73 054 GS-2
BS-2a
852b
B§-2¢"
8S_Msan
BS_StDev
Ratio BS_Mean/GS-2(NH2)
Method B3
127207 12/9/07 Date:
0.44 0.12 582
BS2a
8526
85.2c*
8S_Mean
B8S_StDev
Ratio BS_ Maan/GS-2(PO4)

1211697 121887 1/5/88
000000 000000 000000
0.000 0.000 0200

0.4 03 1.0
2.41666667 225 3.33333333
1.00 1.00 491,00

sunny. Too d sunny, 100 o sunny, humi
no works no works no activity

121687 121807 1i5/58
43
12118197 121887 14598
24

1211697 121897 11588
153

1218097 121887 17598
1€

121187 121887 17598
05

121887 12118/87 1/5/58
0.008

121617 1218197 17508
.58

12186097 1211887 15%8
0.1

80

18m8 1/1w98 11588 1720/88 1/22/98
060000 200000 {00000 Qo000 000000
0.000 0.750 0.000 0.000 0.000

08 11 ] 08 08
316656667 3.33333333 2.66666887 25 2.66668667
333.00 100.00 1.00 1.00 51.00

sunny, windy Wet day. BS sunny, mudd overcast, dry overcast, we
noworks  noworks, Fi noworks  no works traffic flow

Turbidity (FTU) Hach Method #7800

17858 1113198 1115738 1/20/98 1722198

30 58 30 40

Total Solids (mg/L) Hach Method #8006

37

118758 19 11598 172088 12298

20 42 20 85

Total Solids (m@/l) Standand Method 2540 B

22

17898 11388 1115788 120/98 1722198

224 192 228 432

238

Total Suspended Solids (mg/l) Standard Method 2540
17888 1/13/88 141588 1720/88 12298

38 7 44 62

Nitrate-Nifrogen (mg/L) HACH Method #5##2

61

178008 111308 171598 1/20/88 1722/88

o5 05 04 0.9

Nitrite-Nitrogen (mg/l) HACH Method #8#¢

85

178/98 113/%8 1115008 1720098 12258

0.023 0.008 .00 0.002

Ammonia-Nitrogen (mg/l) HACH Method gasss

0.012

11868 171398 111508 1/20/98 122588

0.51 078 0.5 1.07

Priosphorous (mg/L) HACH Mathod #8%6¢

0B84

18788 1113/88 11598 120/98 12238

0.09 0.08 018 0.1¢

016

W’ W' W’ W’ W’ WE’ W'’ W' W’ W' W’ W W’ ' W' W

-er W

- ¢



Date:

Flowmster
Flow_est. {ft'sec)
Flow_depth (1)
Flow_width {ft)
Rainfall x100 (n}
Remarks

Construction Activity

Date:

G652

BS-28

BS-2b

BS-2¢"

BS_Mean

BS_StDey

Ratio BS_Mean/GS-2(Turb)

Date:
682
8S-2a
BS-2b
BS-2¢*
BS_Msan
8S_sthev

Date:
Gs-2
BS-2a8
BS.2b
BS§-2c”
BS_Mean
BS_StDev

Ratio BS_Mean/GS-2(TS_SM)

Ciate:
Gs-2
BS-2a
BS-2b
BS-2¢*
BS_Mean
85_StDev

Ratio BS_Mean/GS-2(TSS_SM)

Date:

Gs-2

BS-22

B8S-2b

BS-2¢"

BS_Mean

BS_StDev

Ratio 85_Mean/5-2(NC3)

Date:

GS-2

B8S-2a

8s-2b

BS-2c*

BS_Mean

BS_SiDev

Ratio BS_Mear/GS-2(NO2)

BS-28

BS-2¢”

BS_Mean

BS_StDev

Ratio BS_Msan/GS-2(PO4)

130788 22088 215898 21198 Ak 201898 2720198 2725198 2721198 anses
000000 GOO000 e el o 000000 000000 CO0UD0 000000 [leae e 000000 D000
0.000 0.400 0.000 0,000 0.000 0.000 1.250 0.000 0.000 0.000
o7 o8 07 08 08 0.8 1.9 05 0.8 05
2.60686667 2.58333333 2.5B333333 2.66666587 258333333 2828 38 23333330 2625 2.41666667
1.00 5000 1.00 75.00 10.00 80.00 48.00 68.00 1000 10.00
overcast: ma cool; large p misty; moist sunnycool  sunny, moist cool; small p clear; moist, windy, wamy Clear, warmy dry, clear
o 0 none nons nons nons *Water in channel may be none surveyingw
Turbidity (FTU) Hach Method #7800
1730/88 2nm8 2/5/98 21188 211358 21848 2120198 2725088 227198 M8
25 3 18 - 21 40 14 28 118 86
Tatal Sokds (mg/L) Hach Methad #8006
1730/88 273098 215/98 1188 2113/98 2118198 2720098 225198 227198 3/3/98
13 17 1A 78 8 | 10 19 o6 49
Total Solids (mp/L) Standard Methar 2540 B
13wes 2708 251898 118 21358 21898 20m8 25i98 2027198 31338
-] 63 84 282 238 235 486 248 152 284
Total Suspendad Solids (mg/L) Standard Method 25400
1/30/98 27398 2/5/98 21198 2/13/98 21808 2/20/08 272518 421158 388
52 19 ] o8 4 37 12 28 84 86
Nitrate-Nitrogen (mo/l) HACH Method #8e
1/30/88 273008 2508 2141798 214398 21888 2720008 2258 22718 31388
03 04 03 04 0.2 04 08 03 08 o8
Nitrite-Nitrogen (mg/L} HACH Mathod #8858
123098 273m8 215198 21198 21388 211898 20m8 225088 27798 3388
0.001 0.005 0.04 0.003 0.001 0.008 .007 0.003 0.045 0.017
Ammonia-Nitrogen (mg/L] BACH Method #8888
173098 278 2508 21088 21398 2018508 2720198 22698 218 nne
05 042 03 <] 027 0.51 023 0.56 1.58 1.08
Phasphoroua (mg/L) HACH Method #5888
173088 27388 25198 2411198 211398 218796 2120088 22508 227198 31398
028 007 0.2 018 0.18 007 0.1 01 0.08 007
81



Date:

Flowmster
Flow_est. (fi/sec)
Flow,_depth ()
Fiow_width (f)
Raintall x100 {in)
Remarks
Construction Activity

Date:

G8-2

BS-2a

BS.2b

BS-2c*

BS, Mean

BS_StDev

Ratic BS_Mean/GS-2(Turb}

Dats:
882
BS-23
B5-2b
BS.20”
BS_Mean
85_SiDev

Date;

GS-2

BS-23

85-2b

BS-2¢"

BS_Msan

BS_StDev

Ratio BS_Mean/GS-2(TS_SM}

Date:

GS-2

Bs-2a

8s-2b

BS-2¢*

€S _Mean

BS_StDev

Rutic BS, Msan/3S-2(TSS_SM)

Data:

6s-2

B8S-2a

8s-2b

BS-2c"

BS_Mean

BS_StDev

Retio BS_Maan/GS-2(NO3)

Date;

G652

B8S-2a

B8S-2b

BS-2¢"

BS_Mean

BS_SiDev

Ratio BS_Mean/GS-2(NC2)

Date:

682

8%-2a

8s-2>

BS-2¢*

BS_Mean

BS SiDev

Ratio BS_Mean/GS-2(NH3)

Date:
6S-2
BS-2a
BS2b
BS-2¢"
8S_Mean

BS_StDev
Ratio BS_Mean/GS-2(PO4)

31198
000000
0.000
0.3
233333333
5.00

Mild, dry
No Consiruc

31188

3I11/98

311m8

3h1/me8

3/11/98

N1Bs

311/98

3711758

3/14/88 371798
000000 000000
0.000 0.010
10 0.8

283333333 270833333
28.00 172.00
Wat, Reiny Nics & Sunn

Rock dam re Work contin
3/14/98 3798
311498 3788
3/14/88 31788
31408 311788
31488 341758
3114198 #vme
31498 tes
314198 3/17/98

0.8

325/98 3727188 41798 47338
000000 000000 400000 000000
2.000 0.000 0.000 0.000
05 0.4 0.7 [

2.16566667 216686667 1.91666867 2.33333333 2.16666667

4.00

1.00

1.00

18.00

1.00

Dry, waem  Wamm, Dy Warm, wet - Mild, mostly  Mild; Dey
0 seme activit ongoing wor Ditch constr. w/bound sid

298

82

325008

32698

32508

2808

325/88

258

325038

27/98

32798

anres

321198

32788

3727/98

27198

3708

41188

41158

4/1/88

44108

471098

41738

471198

411198

473788

4388

AL3098

41308

47398

413198

4398

413198

AfTIBE

000000

0.000

63

2

1.00
Overcast

[

411198

417188

41788

4778

4778

AI7/88

417788

4712798
{00000
0.000
00
0
1.00

Totally Dry;

Ongeing

4112/98

4112798

ANe8

4/42/198

4112198

411298

411278

4112198




Date:

Flowmetsr
Fiow_est. (ft/sec)
Flow_gapth (ft)
Flow_width (ft)
Rainfall x10C {in)
Remarks
Construction Activity

Date:

GS-2

85-22

BS-2b

BS-2¢"

BS_Mean

B8S_SiDev

Ratio BS_Mean/GS-2(Turb)

Date:
GS-2
BS-2a
BS-2b
8S-2c*
BS_Mean
BS_StDev

Date;
Gs-2
85-22
BS-2b
BS-2c*
BS_Mean
BS_StDev

Ratio BS_MearvGS-2(TS_SM)

Date:
G52
BS.-2a
BS.2b
BS-2¢*
8S_Msan
BS_StDev

Ratio BS_Mean/G5-2(TSS_SM)

Date:

GS-2

BS-2a

8s5-2b

BS-2c*

B8S_Mean

B8S5_St0av

Ratio BS_Mean/G8-2(NO3)

Date:

GSs-2

BS.2a

BS2b

BS-2¢*

BS_Mean

BS_StDev

Ratio BS_Mean/GS-2{NO2)

Date:

Gs2

BS-2a

BS-2b

BS-2c*

BS_Mean

B5_StDsv

Ratio BS_Mean/GS-2(NH3}

Date:

G8-2

BS-2a

8s-2p

BS-2¢*

85_Mean

B5_stDev

Ratio BS_Mean/GS-2(PO4)

472388
000000
0.000
0.8

2.168666867

1.00

4298
00000C
0.000
0.2

55
11.00

S5Mme8
000000
0.000
00

a

1.00

O Moist, Dew  Dry, lots of v
@ Ongoing con No Construc

423/98

4723498

42388

42388

4/23/08

4723738

4/23/88

4123/98

472598

4125198

4/29/98

472998

42908

4/29/98

42998

4129798

5/1/98

5138

S11/98

511758

511198

511798

5118

s1m88

5/5/98 51898
000000 000000
0,000 0.000
00 0.0
0 o
1.00 1.00
0 Cry

9 Ho constr,
5/5i08 Sry08
55198 5898
S/5/98 §/8/98
515188 Srar98
5/5/98 s8ee
5/5/98 Samse
$/598 51808
&538 598

83

s1eme
000000
0.000
0o

0

1.00

Dry
Channel alo

5/12/88

51298

sname

&12/88

sr2mm8

S12m8

s12m98

5128

$720/98 52708
000000 0000
0.000 0.000
00 0.0
¢ 0
1.00 1.00
0 Dry, hot

0 Pipe faying
srzomg 5278
§r20/98 527198
512088 sr27/98
5720158 &/27/08
52058 Sizrres
5/20/98 527188
5/20098 5127188
52058 512788



Date:

Flowmetar
Flow,_sst. (f/sec)
Flow_depth (ft)
Flow_widih (ft)
Rainfall x100 (in)
Remarks
Construction Activity

Date:
GS-2 (mm)
8S-za
83.2b
BS-2¢*
85_Mean
BS_Sthev

Date: .
G8-2 (mm)
B85-2a

B8S-26

B8S-2¢*
BS_Mean (mm)
B8S_StDav

Date:

GE-2 (mm)
85-2a

BS-2b

BS-2¢”
85_Mean {mm}
BS_StDev

Date:

B8-2 (mm)
B5-2a

B8s-2b

88-2¢*
BS_Mean (mm)
8S_Sthev

Date:

GS-2 {mm)
BS-2a

BS-2b

BS-2¢”
8S_Mean {(mm)
BS_S5tDev

Date:

G52 (mm)
B5-2a

BS-2b

88-2¢*
BS_Mean (mm}
BS_SiDev

DCste:

GS-2 (mm)
B8-2a

BS-2b

BS-2¢*
BS_Mean (mm}
BS_StDev

8/14/97 9116/97 91887
000000 000000 00000
¢.000 0.000 0.000

05 03 0.0
2.66866667 2 ]
106.00 1.00 100

23597
000000
0.375
1.0

35
655.00

2687
000000
0.000
05

25
83.00

610187
000000
0.0
08
233333
1.00

10797
Q00000
0.500

12
4.686687
91.00

dry charmel  heavy min, h cool, sunny. Sumty, humi overcast & ¢

Mean Particle Size

/1197 9r1897 9187
Etfective Size (010)

917 $/16197 siem7
§0th Percentile (D80)

a7 9/16/87 9/18/97
Mass Median Dis. {D50)

117 8716797 Si1887
Uniformity

SI1/97 916/97 w97
Span

811197 87167097 /18197

% Vol. Sit & Clay (l.# < 75mm)

9187 anmessr |H18/97

8/23/87

287

§r23/87

/2397

snRae?

srzysT

84

anres7

6.08
7.54
18.08
9.90
541

912687

0.54
079

1.2
0.84
033

§/26/97

14.04
17.87
38.53
2281
12,03

ieers7

4,13
17.87
12.36
11.45

681

926097

1.0
1.07¢
0.8912
Q.98
0.08

9/26r97

3268
3.48

320
0.32

82697

100
100
§6.97
99,98
0.02

8130597

90/57

873097

We7

9/30/97

SROHF

r3we7

no canstruct drainage cha some diggin  some diggin

10787
1227

1017197
0.88

1077787
27.82

10797
873

17797
0.9762

1017197
3.088

107797
99.78

1011087 1014797
000000 000000
0.200 0.000
(2] os
3 25
106.00 1.00
rainy, humid, sunny, wei g
no activity  no activity
1011087 10114197
20.85 8.1t
81 wn
1158 1117
1563 10.27
11.77 10.72
377 0.45
10/10/97 10414797
228 053
08¢ 0.94
0.62 0.91
088 0.83
073 082
0.13 0.02
101087 10/14/87
44.67 1713
19.52 259
31.77 28.55
40.29 2586
30.53 26.68
10.44 152
1011097 1014497
15,44 R
462 653
4.92 §32
7.31 6.08
562 6,30
1.47 024
10/10/97 10114787
0.8777 0.9373
1291 1.198
1.918 1328
1.725 1.247
164 1.26
0.32 007
10710197 10114797
2745 2.7
4072 3822
€323 4373
5393 4075
526 4.09
113 028
101we7 10114797
7.7 $9.94
93.87 98,73
98.07 99,85
86.91 99,98
98.28 99.88
149 D.14

1018197
000000
0.000
[+X:]
2333333
100

sunny, coot

NG activity

10/16/87
5299

10116097
.89

101687
114.43

1016587
38.56

101697
0.8

10716787
2714

10/16197
7818




Oate:

Flowmeter
Fiow_est (f'sec)
Flow_depth (f}
Flow_widih (1)
Rainfall 2100 {in)
Remarks
Canstruction Activity

Dats:

GS-2 {mm}
B5-2a
BS-2b
BS-2¢*
BS_Mean
BS_StDsv

Oate:

(38-2 (mm)
BS-2a

BS-2b

BS-2e*
BS_Mean (mm)
BS_Sthev

Date:

G8-2 (mm)
BS-2a

Bs-2b

BS-2¢*
BS_Mean {(mm)
BS_StDev

Date:

GE-2 (mm)
B8S-2a3

8s-2b

8s-2¢*
85_Mean {(mm}
BS_StDev

Date:

GS-2 (mm)
BS-2a

BS-2b

B85-2¢
8S_Mean {mm)
BS_StDev

Date:

GS-2 (mm)
BS-2a

B85-2b

BS.2¢"
BS,_Mean {mm)
BS_StDev

Date:

G5-2 (mm)
B8S-2a

85-2b

BS-2¢”
BS_Mean (mm)
BS_StDev

10/24/97
000000
0.000
08

225
9.00

suriny humid Dry no GS/B Overcast w sunny, cool,

1w2emsT
000000
0.000

04
2083333
1.00

activity acros no activity

1012487
51.83

10/24/87
14.42

10724197
93.31

10724197
4872

10/24/97
0493

1012487
1818

102407
77.98

1022807

1028197

K287

1072887

102897

1028097

10/28/97

10730097
000000
0.000
07
2.6867
31.00

no activity  watsr pumpi

10/30/87
2839
3582
30.11
40.59
35.44
524

10730087
0.7

1.28
127

1.8

145
030

12087
7028
85.31
71.45

94.7
8a.82
.70

10/30/97
15.89
20.98
22.23
28.54
2438

4.85

10/30/87
1.403
1332

0.9878
05814
1.10
b.20

103097
4,351
4.006
3.187
3103

342
0.51

10/30/97
80.89
B7.43
90,93
6252
86.96

422

1114787 1177187
000000 00000
0.000 0.000
04 07
2.25 266668667
15,00 104,00
Both BS mis

digging and
11447 117787
878 5325
11/4/97 117197
1.1 1.98
114187 1177157
2033 118,22
11/4187 1477197
544 4832
1174787 177187
1,14 0.8043
114097 kA rii g
3.536 2406
1314197 1787
99.98 €8.11

85

1111187
000000
0.000

07
2.833333
51.00
overcast, co

no activity,

11711797
45.45

191197
873

11111087
102.76

11/11787
334

1111787
0.8301

1414787
2875

kRIakls g
77.82

111387
Q00000
0.010

0.6
291656667
101.00
paitly cloudy
storm chann

11113197
27.14

111307
25

1111387
70.86

111387
15.18

1111387
1325

1171387
4.503

111387
§0.85

1418797
Q00000
0.000
06
25833333
10.00
wet, cool
no activity

1118197
$9.16

1171887
993

1118197
22322

11718557
7174

1171897
0838

111887
2744

11118187
48.26

1172087 11725797
0oo00e 000000
0.000 0.000

0.7 05
2688667 2.16866667
13.00 1.00

overcast, we No BS/GS2
construction no activity

Mean Particf
11520087 14725787

27.85

Effective Six
1172087 1172507

58

80th Percenti
142087 14728197

80,48

Kass Media
11720087 1112507

21.12

Uniformity
11720097 112587

0.8075

Span
112097 1172597

2.598

% Vol, Silt&
1120087 11725087

85.13



Cate:

Flowmater
Flow_est. (fisec)
Flow_depth (ft)
Flow_width ()
Rainfail x100 {in)

Remarks

Construction Activity
Sixa

Date:

GS-2 (mm}

BS-28

88-26

B85-2¢c*

BS_Mean

BS_StDev
{010

Date:

G&-2 (mm)

BS-2a

B8S-2b

BS-2¢

BS_Mean (mm)

BS_StDev

& (D80}

Date:

GS-2 (mm)

BS-2»

BS-2b

BS-2¢c*

BS_Mean (mm}

GS-2 (mm)
BS-29

Bs-20

BS-2¢*
BS_Mean (mm)
BS_Sthev

Date:

GE-2 (mm)
BS-2a

8520

BS-2¢
BS_Mean (mm)
BS_StDev

Date:
GS-2 (mm)
BS-22
B8S-2b
B85-2¢
£5_Mean (mm)
B8S_StDev

lay (l.e < 75mm}
Date:

GS-2 (mm)
8522

Bs-2b

BS-2c”
B5_Mean (mm)
B8S_s1Dev

12118487 121847 17598 1798 1443m8
000000 000000 000000 000000 000000
0.000 0.000 0.200 0.000 0.750

04 03 10 0.8 1.1
2.41868867 225 3.33333333 3.16688667 3.33333333
1.00 1.00 491.00 333.00 100.00

sunny. Too & sunny, tod dr sunny, humi sunny, windy Wat day. BS
70 works no works noeactivity noworks  no wirks, Fi
1211687 1218m7 175798 178196 111388
2581 54.54 33.1

121607 12187 S8 1S 11138
521 §.51 1.71

121687 1211887 175098 178/58 113/88
5822 13052 $4.98

12/18/87 121887 175788 17858 171398
17.5 371 12,38

121697 121187 175098 1BI98 11358
0.828 0.981 2227

12116097 12187 115498 178098 171308
a7 3261 1.545

12/1697 1274897 15198 17898 11308
93.64 76.67 86.28

86

111508
060000
0.000

0.8
286865567
1.00

1/20/98
000000
0.000
05

25
1.00

1/22/8
000000
0.000

0.8

2 £68E66EY
51.00

sunny, mudd overcast, dry overcast, we
noworks  iraffic flow

no werks

11558
38.82

141598
73

11588
8321

1/15/98
26857

11838
0.9857

115/88
3233

1/15/98
8321

172688
154.16

1120198
2554

1720/98
32265

12088
12819

1720/98
0.71582

1R0M%8
2318

1/20/68
3006

1722198
3028

1722188
447

1722198
71.08

/2298
18.34

1/22me
1,062

1722198
348

1722138
80.49

i uE u.




1 3 8 P )

Dute:

Flowmater
Flow_est. (fUsec)
Flow_depth (1)
Flow_width (f)
Rainfali x100 (in)
Remarks
Construciion Activity

Date:
GS-2 (mm)
BS-2a
BS-2b
Bs-2¢c*
BS_Mean
BS_StDev

Dats:

GS-2 (mmy)
BS-3u

8520

BS-2c*
BS_Mean {mm)
BS_StDev

Date:

GS-2 (mm)

BS-2a

BS-2b

BS-2¢*

B85_Mean (mm)
SDev

Cate:

GS-2 {mm}
B8S-2a

B85.20

Bs.2¢*
8S_Mean (mm)
BS_StDev

Dats:

G52 (mm}
BS-2a

BS-2b

BS-2c”
BS_Mean (mm)

Date:

$5S-2 {(mm}
BS-2a

8s-2b

85-2c*
BS_Mesn (mm)
BS_StDev

Data:

G8-2 (mm)
BS-2a

88.2b

gs-2¢
BS_Msan {mm)
BS_StDev

130798 2738 215/98 21188 271398 2nem8 2720/98 2/25/98
000000 Q00000 000000 000000 000000 000000 000000 000000
0.000 0400 0.000 0.000 0.000 0.000 1.250 0.000
0.7 08 0.7 o 08 0.8 1.1 0.5
266856667 258333333 258333333 2.666666687 258333333 2825 3.5 223333333
1.0 50.00 1.00 75.00 10.00 80.00 48.00 68.00
overcast; mo cool; large p misty; moist sunny,cool;  sunny; moist cool; small p clear, moist, windy, wam
[ 0 none none none none *Water in channei may be
uaose 21308 27598 2111788 21398 21888 2120088 2/25/98
95,12 5591 3428 31.27 12423 18817 17.07 35.82
Effectiva Size (D10)
1£30/98 273198 21598 2nuse 21398 21898 27208 2/25/98
1267 777 &7 1.71 68.38 6.32 7.08 8.41
90th Percentile (D90)
173088 23188 2598 2nves 21398 211888 220/88 2288
22518 11054 72.53 80.2 188.42 412.18 289.04 7248
Mass Madian Dia, (D50)
1730/98 238 2/5/98 211/98 21388 2118098 2/20088 225098
£67.85 53.43 2748 18.64 118.54 138.23 55.71 2027
Uniformity
1130/88 27398 215098 2/11/98 211398 21188 272088 2/25/98
0.9087 06181 0.7458 1.286 03088 1.012 1.781 0.6788
Span
1430/98 238 /588 21198 2711398 21898 2020088 225038
3137 1.922 2.365 421 1.004 293% 5017 2.188
% Vol. Sitt & Clay (I.e < 75mm)
13098 238 2/5188 2111788 21188 2118/88 22088 225098
83.87 67,81 9068 88.08 1282 42.69 51.81 90,55

87

2721188

000000

0.000

08

2825

10.00

Clear, wam;
none

227198
12.98

227198
0.83

2127198
2843

2727108
7.71

227198
1.238

2227498
2578

2727198
87.84

33m8
000000
0.000
05
2.41666667
10,00

dry, clear
surveying w

338
24.85

338
375

/88
82,99

33me
15,98

373198
1.058

388
3.081

3/2/88
9542



Postconstruction

Date:
Flowmster
Flow_sst (fsec)

Construction Event

Date:

GS1 (FTY)

BS-1a

88-1b

BS-1¢”

88, Mean (FTU}

B8S_StDev

Ratic BS_Mean/GS-1{Turb)

Date:

GS-1{158)

85418

8s81b

BS-1c”

BS_Magn {TSS)

BS_SiDav

Ratio BS_Mean/GS-1(TSS)

Dute:

GS-1 (T5)

8s-1a

BS-th

BS-1e*

B85_Msen (TS}

BS_StDev

Ratic BS_Mean/GS-1(TS)

Date:

GS-1 (TSS_SM}

BS-1a

8s-1b

BS-1c*

88_Mean {TSS_SM)

BS_StDev

Ratic BS_Mean/G5-1{TSS_SM)

Dale:

GS1 (NQ3)

BS-1a

8s-1b

BS-1e*

BS_Mean (NO3)

BS_StDev

Ratio BS_Mear/GS-1(NO3)

Date: ~

GS-1 {NQ2)

BS-fa

B88-1b

8S-1¢*

BS_Mean (NO2)

BS_StDev

Ratio 8S_Mean/GS-1(NO2)

6/9/98
000000
0.000
03
247
140.00

69/98
82

188
211
333
188.50
17.68
215.7¢

6/5/98
56

226
k3l
447
268.00
5840
478.57

&/9me
407
4637
4616
663
4626.50
14,85
1138.73

0.6§
0.07
10833

8/9/28
0.003
0.004

0.00
0.00
18.67

8/11/98
000000
0.000
0.3
125
1.00

Dry, Hot
No Construction

6/11/88
143

6/11/38
166

/11798
246

&/11/98

6/11/98
06

/11558
0077

61688
000000
0.000

o2
083
4.00

Dry, Hot
No Construction

6116198
21

6188
13

6r16/98
132

81698

6/18/98
02

6/16/98
0.002

61888
000000
0.000
00
.00
1.00

No Construction

8/23/88 6/25/08 6/30/98

000000 00000 00000

0.000 0.000 0.000
0.0 00 08

0.00 0.00 2.50

1.00 1.00 258.00

Turbidity (FTU) Hach Method #7800

6/18/98

82398 626038 63098
50

88

246

481

187.00

111.72

334.00

Total Solids {mpl) Hach Mathod #8006

aneme

58032
Total Solitts (mg/l) Standard Melhod 2540 8

6/18788

Total Suspended Solids (mg/L) Standard Method 25400

snuse

Nitrate-Nitrogen (rog/L) HACH Mathod #B###

6/15/38

Nitrits-Nitragen (mg/l.) HACH Method #8885

611898

838

6/23/98 672598 5730408
31

83

283

825

183.00

141.42

&/23/88 6/25/88 €730/98
106

885

1497

11838

1181.00

432.75

112358

2388 6/25838 6/30/88
14

292

B 870
10108

£31.00

478.42

4507.14

6/23/98 8125/98 630558
03

0.3

04

07

0.35

007

11687

6/23/98 62588 6/30/88
0.031

0.006

0.005

0.005

0.01

o.00

17.74

712188
000000
0.000
07
217
1.00

Dry, Hot
No Construction

72198
39

7288

98
85

K2t
86

77298
0.1

772198
0.008

758
000000
0.000
05
133
1.00

798
78

112198
k!

798
157

717098
6%

71788
04

7198
00

7888
000000
0.000

175
14.00

Dry, Hot
No Construc

7998

7098
53

719/58
188

79098
57

719/98
05

7R88
0,008

» - o



Date: 89/88 811198 61688 6118198 62396 672595 6/30v96 77298 117198 71958
Flowmnster Bo0000 0000 000000 000000 000000 000000 000000 000000 000000 000000
Flow_est. (fUssc) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 o000 0.000
Flow, depth () 03 0.3 02 06 0.0 (1 08 07 05 0.5
Fiow, width (1) 247 1.25 0.83 0.00 0.00 0.00 250 247 1.83 175
Fainfatl (100 x in) 140.00 1.00 4.00 1.00 1.00 1.00 258,00 1.00 1.00 14.00
Remarks Dry, Hot Ory, Hot Dry, Hot 1700 Dry, Hot
Conatruction Event No Construction No Construction No Construction No Construc 10/00 10/00 No Construct
Mean Particis Size
Date: 68/58 6111198 6/16/88 81898 6/23/98 Br2508 £/30/98 77288 788 79088
GS-1 (um) 58 31.98 48.77 50.8 49.24 2317 57.72
BS-1a 36.81 31.46
8S-1b 38.28 4075
BS-1¢" 41.72 2147
BS_Msan (um) 38.27 3313
BS._StDav 3.00 6.94
Effective Size (D10)
Date: 6/5/88 81148 61698 snams 62398 672508 6/20/98 77288 717198 7/9198
GS-1 (um) 54 339 8.57 3.39 5,98 339 9.74
BS-1a 483 403
BS-1b 573 4.88
BS-1c* 449 276
BS_Mean (um) 495 388
BS_StDev 068 1.07
90th Psrcantie (D50}
Date: 6/8/98 8/11/08 61658 6188 Br23me 6258 8/30/98 71198 788 7088
GS1 (wm) 165.84 81 106.05 143.01 96,88 5865 120.79
BS-1a 7143 88.95
BS-1b et 85.18
BS-1c* 87.36 58.81
BS_Mean (w} 78,82 73.02
BS_StDsv 783 14.87
Mass Madian Dis, (D50}
Date: 6/8/98 6114198 6/16/98 81898 8/23/98 625/58 &/30/98 7198 771198 718198
GS-1 {um) 21.85 18.32 3598 2218 24.7 1352 38.81
BS-ta 29.89 2054
8510 2824 2714
BS.1c* 3315 19
BS_Mean (um} 30.75 2223
BS_StDev 2408 432
Uniformity
Date: 67998 61198 6/16/98 s118/98 6/23/98 812538 &/30/98 772798 77198 719098
BS-1 2.182 1.488 0.8568 187 1.482 1.187 0.9745
BS-1a 0.7565 1058
BS-ib 0.7381 1.037
BS-1¢* £.7881 0.9887
BS_Mean 018 N 1.03
BS_StDev 0.03 0.04
Span
Date: 89158 811158 616/98 8/18/8 6/23/98 612558 673098 712498 771158 7/9/88
[ 7.411 4788 271 8285 3.68 4.087 2.881
BS-1a 2418 321
BS-1b 2285 3106
BS-1¢° 249 3.008
BS_Mean 238 3
BS_StDev 0.12 0.10
% Vol. Silt & Clay (I8 < 75mm)
Date: 6958 871198 616Mm8 §/18/88 /2308 6/25/88 8r30/8 712788 777198 7/9/98
GS-1 79.46 88.4 7.2 75.08 86.51 9348 .07
BS-1a 88.8 1.1
BS-1b .74 85,72
851t 8482 54.18
BS_Mearn 88.15 80,33
BS_StDey 256 4.28

89
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APPENDIX VI: BARE-SOIL EROSION STUDY DATA
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Appendix VI: Bare-Soil Erosion Study Data

Soil | Case | Slope| Shear |Compressive | Rainfall | Moisture | Flow | Flow |Erosion| Soil |Unit Soil loss
no. strength | strength  |intensity| content | depth | velocity | power | loss in 30 min.
(%) |Nfem®) | Vem®) | (mmb)| (%) | (mm)| ws) | (W) | (m’) | (em¥/m?)
S1 |0.010]| 0.638 0.678 102.0 177 25 | 0031 |1174.0] 2225.1 3374.4
S2 10.010| 0.766 0.987 51.0 14.6 13 | 0.004 | 586.8 | 8184 1238.8
83 10010 0.734 0.808 258 19.7 1.0 | 0003 | 297.1 | 570.7 863.9
S4 |0.010( 0.681 0.828 12.8 17.5 08 | 0.002 | 1475 | 1992 301.5
85 10.005| 0.766 0.934 1019 18.1 1.9 | 0.027 |[1187.1 2192.0 3318.1
S7 [0.005] 0.766 0.808 50.6 26.2 1.4 | 0.007 | 590.0 | 612.0 926.4
S6 |0.0051 0.723 0.841 25.2 8.8 08 | 0002 | 2934 1197 181.2
S8 (0.005) 0.553 0.904 12.8 18.8 08 | 0002 | 1493 | 4223 639.3
S9 [0.001| 0.776 0.871 101.9 244 27 | 0037 |1198.0| 1404.6 2126.2
S10 {0.001] 0.500 0.861 50.7 22.1 12 | 0.004 | 596.8 | 9164 1387.2
S11 {0.001] 0.627 0.871 256 276 1.1 | 0.002 | 3008 | 6006 909.2
S12 {0.001| 0.521 0.788 127 24.5 0.7 | 0002 | 1490 | 1362 206.2
S73 [0.010f 0.596 1.51% 101.3 9.3 2.5 | 0.031 [1166.2]1476.79 2235.5
Soil1 | 874 10.010] 0.627 1.323 76.2 9.1 19 | 0018 | 877.0 | 684.22 1035.7
S§75 {0.010) 0.755 1.226 503 11.9 1.3 | 0.004 | 578.9 | 12074 182.8
§76 {0.010! 0.670 1.246 26.1 11.4 1.0 | 0.003 | 300.0 | 133.13 2015
577 10.010 0.819 1.363 12.7 12.3 0.8 | 0002 | 1458 | 33.02 50.0
S78 | 0.005] 0.627 1.366 102.0 7.5 1.9 | 0.027 }1187.7]1262.14 1910.6
8§79 (0.005| 0.606 1.399 76.3 16.3 2.0 | 0.027 | 889.4 | 794.64 1202.9
S80 10.005; 0.617 1.240 50.4 10.8 14 | 0.007 | 587.7 | 38.18 57.8
S81 {0.005] 0.670 1.349 26.0 8.5 0.8 | 0.002 | 303.0 | 26.83 40.6
882 {0.005| 0.617 1.273 129 11.3 08 | 0002 | 1499 | 58.82 89.0
S83 |0.001| 0.596 1.319 102.3 9.4 2.7 | 0.037 11203.7|1672.87| 25324
584 10.001] 0.521 1.585 76.3 5.0 1.7 | 0.020 | 896.8 | 1498.46; 2268.3
S85 10.001) 0.627 1.419 50.6 10.7 1.2 | 0.004 | 595.0 | 581.02 879.5
S86 |0.001| 0.638 1.187 25.8 12.4 1.1 0.002 | 3036 | 17338 262.5
S87 |0.001{ 0.691 1.193 12.8 13.3 07 | 0002 | 1508 | 41.28 62.5
S163 | 0.040] 0.234 1.153 101.6 5.0 1.6 | 0024 |1083.8| 1684.9 2550.6
S164 10.0401 0.245 0.961 76.4 10.7 1.1 0.024 | 815.2 | 8122 1229.5
S165 [ 0.040 0.277 0.964 50.8 113 08 0004 | 542.5 | 225.0 340.6
S166 |0.040| 0.425 1.240 25.6 5.6 04 | 0003 | 2734 | 2890 4374
$167 | 0.040| 0.234 1.067 12.6 11.8 00 | 0002 | 1347 | 1796 271.8
93



Appendix VI: Continued

S13 [0.010] 2.712 0.219 101.9 | 366.8 3.0 | 0017 |1172.9} 11473 1736.7
Si4 | 0.010| 2.808 0.206 50.8 388.7 2.1 0.009 | 584.6 | 601.7 910.8
S15 | 0.010| 2946 0.209 25.6 427.1 25 | 0.006 {2949 | 4345 657.7
816 j0.010] 2.787 0.206 13.0 423.1 1.8 | 0.005 | 149.2 | 217.8 329.6
S17 10.005| 2489 0.186 101.1 440.9 3.0 | 0.007 {1177.5] 9845 1490.4
Si8 [0.005| 2.872 0.189 511 449.0 28 | 0.007 | 5956 | 8153 1234.2
S19 |0.005| 2.818 0.216 254 463.5 26 | 0005 | 29561 9123 1381.0
S20 |0.005{ 2.670 0.253 13.1 433.4 23 | 0003 | 1522 | 4035 610.8
821 10.001| 2.297 0.199 1016 | 4748 3.7 | 0.013 [ 11945} 14376 2176.2
$22 |0.001| 2.467 0.206 510 4453 35 | 0.007 | 599.6 | 879.3 1331.0
§23 [0.001| 2914 0.213 25.6 3513 3.1 | 0004 |3013 | 4716 713.9
524 [0.001| 2.382 0.199 12.9 418.6 26 | 0.003 | 1519 | 648.1 981.1
Soil2 | S88 | 0.010| 2.638 0.309 102.0 | 4587 3.0 | 0.017 111735 641.90 971.7
$89 | 0.010{ 2.595 0.332 76.3 423.3 27 } 0.013 | 877.6 | 664.61 1006.1
590 {0.010( 3.116 0.356 508 450.3 2.1 | 0.009 | 584.6 | 675.96 1023.3
591 {0.010] 2.680 0.296 26.1 454.3 25 | 0.006 | 3005 | 461.30 698.3
892 {0.010] 2.808 0.326 12.7 423.2 1.8 | 0.005 | 146.4 | 163.06 246.8
S93 10.005, 2.553 0.352 1015 | 4747 30 } 0.007 |1182.6] 863.78 1307.6
894 {0.005 2.744 0.306 762 509.1 29 | 0.009 | 887.7 | 911.26 1379.4
895 10.005| 2457 0.326 511 401.6 28 |} 0.007 | 595.1 | 262.13 396.8
896 {0.005 2.276 0.336 26.1 4420 2.6 | 0.005 | 303.6 | 326.11 493.7
$97 {0.005 2.170 0312 126 4975 |- 23 | 0.003 | 147.0 | 499.49 756.1
S98 [0.001| 2.297 0.283 101.6 | 429.2 3.7 | 0.013 |1195.1] 994.85 1506.0
899 10.001| 2.606 0.283 75.8 480.2 33 | 0.011 | 891.0 | 727.56 1101.4
$100 {0.001 | 2.840 0.289 50.7 460.8 3.5 | 0.007 | 596.2 | 383.90 581.1
S101 |0.001 | 2.553 0.266 258 409.8 3.1 | 0.004 | 303.6 | 475.75 720.2
S102 1 0.001| 2.170 0.302 12.7 384.0 26 | 0.003 | 149.0 { 391.13 592.1
S168 {0.040 | 4.127 0.485 101.2 | 3548 26 | 0.037 [1079.6| 1071.2 1621.6
$169 10.0401 3.201 0462 75.8 406.7 2.1 | 0.025 | 809.0 | 1036.5 1569.1
S170 10.0401 3.722 0.429 50.9 409.4 2.0 | 0.013 | 543.0 | 4809 728.0
5171 10.040 | 3.340 0.455 252 389.8 1.9 | 0.007 | 269.2 | 233.2 353.1
S17210.040| 3.233 0.412 12.8 396.3 1.6 | 0.003 | 1363 | 2332 353.1
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Appendix VI: Continued

825 {0.010§ 3.201 0.259 101.0 70.3 29 | 0.016 [1162.8| 7585 1148.2
S26 10.010| 2265 0.186 51.4 79.8 2.1 | 0608 | 591.9 | 761.6 1152.9
S27 10.010] 1.872 0.206 257 85.6 2.0 | 0.004 | 2955 | 4324 654.6
S28 10.010§ 2.063 0.193 12.6 87.8 1.8 | 0.005 | 144.7 | 342.6 518.7
829 10.005] 2.255 0.176 101.7 103.6 26 | 0.022 {1184.9| 11859 1801.2
S30 {0.005] 2.170 0.170 51.1 84.4 2.0 | 0.011 | 595.1 | 806.0 1220.1
$31 [0.005| 2.0i0 0.173 252 96.7 2.0 § 0.007 | 2934 | 759.6 1149.8
$32 {0.005] 2414 0.143 12.7 69.1 20 | 0004 | 1476 | 250.8 379.6
533 10.001] 2.212 0.186 102.2 92.6 29 | 0012 ;12014 11104 1680.9
S34 |0.001] 2.191 0.163 50.7 76.4 20 | 0.009 | 5962 | 6594 998.3
835 10.001| 2.053 0.176 25.8 74.0 1.6 | 0.005 } 303.1 | 554.2 8389
836 [0.001| 2.042 0.183 12.6 85.2 09 | 0.003 | 1479 312.7 4734
$103 | 0.010| 2.106 0.292 101.6 69.5 29 : 0.016 [1169.0} 1001.1 15155
Soil 3 {S104 {0.010| 2.648 0.292 76.4 78.9 26 | 0012 §879.3 | 906.1 1371.6
S10510.010| 2.180 0.316 50.8 71.8 2.1 0.008 | 585.1 | 597.5 904.5
$106 | 0.010| 2.382 0.309 26.2 75.9 20 | 0.004 3016 | 4747 718.6
8107 | 0.010 | 2.531 0.292 12.8 73.1 1.8 1 0.005 | 1475 | 4334 656.1
S108 | 0.005 | 2.042 0.283 101.7 59.0 29 | 0.012 111849 11713 1773.1
$109 10.005| 1.936 0.286 76.2 584 1.6 | 0.015 | 887.1 | 10774 1631.0
$11010.005 | 2.031 0.276 507 43.0 2.0 | 0.009 | 590.5 | 469.6 710.8
S11110.005] 2.010 0.316 25.9 50.8 L6 | 0.005 3013 | 5335 807.7
8112 10.005) 2.116 0.319 12.6 557 |09 { 0.003 | 1465 | 450.0 681.1
S11310.001 | 1.999 0.309 101.7 61.0 26 | 0022 [1195.7] 9525 14419
$11410.001 | 2.297 0.292 76.3 53.8 1.9 | 0.019 | 896.8 | 885.5 1340.4
S11510.001 ] 1.882 0.296 51.0 49.3 2.0 | 0011 {6002 | 854.5 1293.5
$11610.001 | 2.478 0.316 258 554 2.0 | 0.007 ;3036 | 605.8 917.0
§11710.001{ 2.319 0.266 12.8 56.8 20 | 0.004 | 1508 @ 551.1 8342
§173 10.040 | 3.808 0.479 101.3 36.0 22 | 0.035 j1081.2F 542.8 821.7
S174 1 0.040 | 3.765 0.459 76.3 46.5 21 | 0022 ;8147 | 8172 1237.1
S175(0.040| 3.754 0.505 51.0 45.2 22 | 0013 | 5441 | 5335 807.7
$176 | 0.040 | 2.361 0.452 253 40.5 21 | 0005 | 2698 | 669.6 1013.7
S177 0.040 | 2.340 0.482 12.6 51.1 1.6 | 0002 | 1342 344.7 521.8
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Appendix VI: Continued

537 {0.010] 7.126 0.502 102.3 51.3 27 | 0.032 | 11774 928.8 1406.0
S38 |0.010| 5.647 0.329 513 56.7 1.9 | 0.023 | 590.2 | 594.4 899.8
539 | 0.010] 3.967 0.269 25.3 56.4 1.7 | 0.023 | 291.0 | 729.6 1104.5
S40 10.010] 5.413 0.429 12.8 48.8 1.8 | 0.005 | 1475 | 2714 410.9
S41 | 0.005| 5.520 0.283 102.1 57.8 27 | 0029 [1188.9] 823.5 1246.6
842 10.005| 5.626 0.292 50.8 539 22 | 0.012 | 5922 | 3984 603.0
S43 10.005( 6.286 0.432 25.3 63.6 20 | 0.009 | 295.1 | 3375 510.8
544 10.005 4.190 0.283 12.7 47.3 1.7 | 0.001 | 1476 | 454.1 687.4
S45 10.001| 6.615 0.269 101.5 55.9 3.1 | 0.021 |1193.9| 1092.9 1654.4
846 [0.001 | 5.892 0.249 50.7 51.0 21 | 0014 | 596.8 | 652.2 987.3
847 |10.001| 4.339 0.535 254 53.8 20 | 0.011 | 299.0 | 543.9 823.3
S48 10.001( 6.615 0.372 127 59.5 1.8 | 0.005 | 149.6 | 394.2 596.8
5118 10,010 2.776 0.299 101.7 49.1 27 | 0032 {1170.1} 1215.7 1840.3
Soil4 | S119{0.010| 2.850 0.322 76.2 46.0 2.1 | 0.025 | 876.5 | 1161.0 1757.5
5120 | 0.010| 4.680 0.226 50.8 41.3 1.9 | 0.023 | 585.1 | 694.5 1051.4
S121 10.610{ 3.020 0.322 26.3 50.5 1.7 | 0.023 | 302.8 | 569.7 862.3
$122 |0.010| 3.531 0.292 12.7 48.3 1.8 | 0.005 | 1458 | 289.0 4374
$123 10,005 | 3.042 0.316 1011 44.9 27 | 0.029 11177.5] 12425 1880.9
S124 {0.005| 4.275 0.273 76.6 43.9 23 | 0.019 | 892.8 | 4128 624.9
$12510.005| 3.701 0.322 50.4 52.4 22 | 0012 | 5877 | 837.0 1267.0
5126 | 0.005| 3.808 0.269 256 454 2.0 | 0009 | 2979 | 3953 5983
S127 10.005| 3.552 0.316 12.8 48.9 ‘1.7 | 0.001 | 148.8 | 339.5 514.0
5128 10.001} 3.999 0.279 101.7 50.3 3.1 | 0.021 |1195.7| 3437 5202
$129,0.001| 3.871 0.236 76.0 447 2.7 | 0.016 | 893.9| 390.1 590.5
S13010.001| 5.190 0.306 51.3 46.0 21 | 0.014 | 603.1 | 452.0 684.3
S131[0.001| 4.148 0.35% 26.0 45.5 2.0 | 0.011 | 3059 360.2 5452
S1320.001| 4.509 0.309 12.4 40.0 1.8 | 0.005 | 145.6 | 276.6 418.7
S178 | 0.040 | 7.509 0.831 101.9 404 2.5 | 0.040 |1087.5| 807.0 1221.7
5179 10.040| 6.796 0.761 76.0 38.1 20 | 0028 | 8111} 703.8 1065.4
S1800.040| 6.254 0.701 50.9 43.9 1.9 | 0.016 | 543.5 | 615.1 931.1
S181{0.040| 4.488 0.641 255 38.6 1.7 | 0.008 | 271.8 | 4582 693.6
5182 10.040) 7.275 0.695 12.7 423 1.8 | 0.005 | 135.7 | 349.8 529.6
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§49 [0.010] 5.67 0.68 107 [ 437 | 27 | 0.030 [1170.1] 8783 | 13293
S50 [0.010] 6.48 0.52 509 | 450 | 2.1 | 0016 | 5863 | 4923 7452
S51 [0.010| 9.30 0.60 254 | 443 | 16 | 0013 | 2926 | 2260 3421
S52 |0.010] 8.53 0.77 13.0 | 446 | 1.5 | 0.006 | 1492 | 186 281
S53 |0.005| 11.66 0.81 1014 | 393 | 27 | 0.024 |1181.5] 3664 5546
S54 [0.005]| 9.49 0.84 50.7 | 417 | 22 | 0.015 | 591.1 | 379.8 574.9
$55 |0.005| 9.06 0.67 257 | 422 | 20 | 0.006 | 299.0 | 433 65.6
S56 |0.005| 10.17 0.62 130 | 568 | 1.5 | 0.003 | 1516 | 712 107.8
$57 [0.001] 8.21 0.66 1013 | 430 | 3.1 | 0.025 |1191.6] 159.1 240.9
S58 |0.001| 847 0.68 50.7 | 450 | 24 | 0.015 | 5968 | 1765 267.1
S59 |0.001| 846 0.57 256 | 443 | 20 | 0.010 | 300.8 | 113.5 1718
S60 [0.001] 7.30 0.51 129 | 492 | 1.7 | 0.005 | 151.5 | 40335 610.8
S133 |0.010| 10.806 |  1.230 | 101.8 | 36.1 | 2.7 | 0.030 |1171.8| 467.50 |  707.7
Soil 5 [S134 [0.010| 8338 | 0.967 763 | 450 | 2.3 | 0.025 | 8776 | 307.54 | 4655
S1350.010| 7.083 1.103 511 | 440 | 2.1 | 0.016 | 5885 | 324.05 | 4905
S136 | 0.010 | 8.445 1.064 255 | 387 | 1.6 | 0.013 | 2938 | 57.79 875
S137[0.010| 9.019 | 0974 127 | 427 | 1.5 | 0.006 | 1464 | 51.60 78.1
S138 | 0.005| 9.359 1027 | 101.7 | 437 | 2.7 | 0.024 |1184.9] 218.16 | 3303
S139[0.005| 10.955 | 1.117 764 | 387 | 26 | 0.027 | 890.0 | 135.19 | 2047
S140 | 0.005| 10.636 | 1.143 50.7 | 357 | 2.2 | 0015 | 591.1 | 93.01 1422
S141[0.005| 9.221 1.014 259 | 410 | 2.0 | 0.006 | 3013 | 36.12 54.7
S1420.005] 10.221 | 0.980 128 | 356 |. 15 | 0.003 | 1488 | 24.77 37.5
$143 |0.001| 8.189 1.064 1015 | 409 | 3.1 | 0.025 |11939] 135.19 | 2047
S$144 | 0.001| 8.615 1.080 760 | 47.1 | 2.7 | 0.011 | 893.9 | 93.91 1422
S145 | 0.001 | 10359 |  0.937 51.1 | 430 | 24 | 0015 | 600.8 | 102.17 | 154.7
S146 [0.001 | 9.019 1.080 255 | 412 | 2.0 | 0.010 | 299.6 | 83.59 126.5
S147 ] 0.001| 8.466 1.064 126 | 439 | 1.7 | 0.005 | 1479 | 11.35 172
S183 | 0.040| 15741 | 2014 | 1013 | 331 | 22 | 0.040 |1081.2| 1476 2234
S184 | 0.040| 13.954 | 1.991 762 | 310 | 23 | 0.028 | 813.2 | 2683 406.2
S1850.040] 13454 |  1.931 508 | 394 | 20 | 0.025 | 5425 | 1775 268.7
S186 |0.040| 12.763 | 1.988 255 | 366 | 16 | 0.017 | 2719 | 1424 215.6
S1870.040| 12912 | 1.815 128 | 391 | 12 | 0.006 | 136.3 | 160.0 2421
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Appendix VI: Continued

861 10.010] 2.90 0.18 102.0 28.1 2.1 | 0.023 {11735} 12725 1926.2
862 [0.010] 536 0.78 50.7 278 20 | 0.018 | 5834 | 4448 673.3
S63 {0.010] 375 0.30 25.6 29.5 16 | 0.007 | 2943 | 3653 553.0
S64 10.010} 3.06 0.31 12.8 279 13 | 0003 | 147.0 | 285.9 4327
565 [0.005] 3.52 0.48 101.7 284 23 | 0.027 [1184.3| 6832 1034.2
S66 10.005| 4.56 0.49 509 264 1.8 | 0.011 {5934 | 606.8 918.6
S67 10.0057 4.13 0.56 25.3 23.0 1.3 | 0010 | 2951 | 99.1 150.0
S68 {0.005{ 4.02 0.70 12.7 2i.2 L5 { 0005 | 1482 | 2663 403.1
569 [0.001] 4.14 0.62 101.6 27.8 24 | 0016 11195.1] 4520 684.3
570 |0.001] 3.75 0.74 50.7 24.1 22 | 0009 | 596.8 | 348.8 528.0
871 {00011 5.16 0.69 25.5 29.0 20 | 0008 ) 3002 57.8 87.5
572 10001 4.04 0.83 12.8 26.6 16 | 0003 | 1502 | 193.0 292.1
5148 | 0.010] 15.666 2.656 101.4 26.3 2.1 | 0.023 1167.3{ 246.65 3734
Soil6 {5149 {0.010] 12.678 2,144 76.1 24.5 17 1 0020 {8759 327.14 495.2
S150;0.010| 10.636 2210 513 30.3 2.0 | 0.018 | 590.2 | 327.14 495.2
$151|0.010] 12.699 2.051 254 333 1.6 | 0.007 | 292.1 | 210.53 318.7
S$152 {0.010( 10.933 2.247 12.9 285 1.3 | 0.003 | 148.7 | 163.06 246.8
$153 10.005 11.157 1.881 102.2 325 23 ¢ 0.027 [1190.0} 436.54 660.8
85154 1 0.005| 8.508 2.220 75.6 317 20 | 0.019 | 8805 | 378.74 5733
S155|0.005| 9.295 1.815 51.0 28.1 1.8 | 0.011 | 593.9 | 28896 437.4
8156 10.005 10.582 1.469 259 326 1.3 | 0.010 | 301.9 | 371.52 562.4
S157 1 0.005| 10.274 1.642 12.8 30.3 1.5 | 0.005 | 148.8 | 168.22 254.6
§$158 {0.001| 9.668 1.954 101.9 289 24 | 0016 (1198.5| 352.94 534.3
$15910.001 9.551 1.771 76.2 21.6 23 | 0.016 | 896.2 [434.472 657.7
§$160G 10.001 | 8.955 1.698 510 29.6 22 | 0.009 | 599.6 | 294.12 445.2
S1610.001| 8913 1.366 25.6 286 2.0 | 0.008 | 300.8 | 247.68 3749
8162 |0.001] 8.998 1.552 12.7 327 1.6 | 0.003 | 149.0 | 40.248 60.9
S$188 10.040] 15.592 2.220 101.4 215 1.7 | 0.039 |1082.2] 826.6 1251.3
S18%910.040( 15.443 2.287 76.3 241 1.5 | 6.029 | 813.7 | 219.8 33238
8190 {0.040] 9.891 2.031 50.7 23.7 1.6 | 0027 | 5415 3117 471.8
8191 [ 0.040 | 13.762 1.841 248 26.5 1.2 | 0014 | 2645 2239 339.0
$192 10040} 8.828 1.875 12.7 257 0.7 } 0008 | 1357 | 1847 2796
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