
 

 

 
WATER YEAR 2019 REPORT 

TAYLOR CREEK FLOW AND SEDIMENT  
TRANSPORT MONITORING PROJECT 

Prepared for 
Seattle Public Utilities 

Prepared by 
Herrera Environmental Consultants, Inc. 



Note: 
Some pages in this document have been purposely skipped or blank pages inserted 
so that this document will copy correctly when duplexed. 



 

 

WATER YEAR 2019 REPORT 

TAYLOR CREEK 
FLOW AND SEDIMENT TRANSPORT MONITORING 

PROJECT 

Prepared for 
Seattle Public Utilities 

3307 3rd Avenue West  
Seattle, WA 98119 

Prepared by 
Herrera Environmental Consultants, Inc. 

2200 Sixth Avenue, Suite 1100 
Seattle, Washington 98121 
Telephone: 206-441-9080 

 
January 2, 2020 





 

 i 
sw 17-06530-005_wy2019_taylorcrk_rpt_20200102.docx 

CONTENTS 
Introduction....................................................................................................................................................................... 1 

Experimental Design ...................................................................................................................................................... 5 

Monitoring Locations ........................................................................................................................................... 5 

Monitoring Equipment ......................................................................................................................................... 5 

Field Data Collection Procedures ..................................................................................................................... 8 

Water Quality Sampling Procedures ................................................................................................... 8 

Discharge and Water Level Measurement Procedures ................................................................ 8 

Bedload Sampling Procedures .............................................................................................................. 8 

Turbidity Measurement Procedures .................................................................................................... 9 

Results and Discussion ................................................................................................................................................ 11 

Water Quality Sampling Results ..................................................................................................................... 11 

Data Quality ............................................................................................................................................... 11 

Results .......................................................................................................................................................... 12 

Discharge and Water Level Measurement Results .................................................................................. 16 

Data Quality ............................................................................................................................................... 16 

Results .......................................................................................................................................................... 20 

Bedload Sampling Results ................................................................................................................................ 25 

Data Quality ............................................................................................................................................... 25 

Results .......................................................................................................................................................... 25 

Turbidity Measurement Results ...................................................................................................................... 27 

Data Quality ............................................................................................................................................... 27 

Results .......................................................................................................................................................... 30 

Sediment Transport Results ............................................................................................................................. 30 

Suspended Sediment Transport ......................................................................................................... 30 

Bedload Transport ................................................................................................................................... 33 

Conclusions ..................................................................................................................................................................... 35 

References........................................................................................................................................................................ 36 

 
  



 

ii  
sw 17-06530-005_wy2019_taylorcrk_rpt_20200102.docx 

APPENDICES 
Appendix A Laboratory Reports 

Appendix B Sampling Field Forms 

Appendix C Flow Measurement Field Forms 

Appendix D Continuous Data Correction Histories 

Appendix E Delineated Storm Events 

FIGURES 
Figure 1. Catchment Area for Taylor Creek in Seattle, Washington. ........................................................ 3 

Figure 2. Monitoring Locations for Taylor Creek in Lakeridge Park. ........................................................ 4 

Figure 3. SPU_STA401 Monitoring Station. ....................................................................................................... 6 

Figure 4. TC-W1 Monitoring Station. ................................................................................................................... 6 

Figure 5. TC-E1 Monitoring Station. ..................................................................................................................... 7 

Figure 6. Event Hydrographs and Storm Statistics for the October 25, 2018 Sampling Event. ...... 13 

Figure 7. Event Hydrographs and Storm Statistics for the January 22, 2019 Sampling Event. ....... 14 

Figure 8. SPU_STA401 WY2019 Rating Curve. ................................................................................................ 14 

Figure 9. TC-WF WY2019 Rating Curve. ........................................................................................................... 18 

Figure 10. TC-EF WY2019 Rating Curve. ............................................................................................................. 18 

Figure 11. Raw and Corrected Water Level Data from SPU_STA401. ....................................................... 21 

Figure 12. Raw and Corrected Water Level Data from TC-WF. .................................................................. 22 

Figure 13. Raw and Corrected Water Level Data from TC-EF. .................................................................... 23 

Figure 14. WY2019 Hydrographs for Each Monitoring Station. ................................................................. 24 

Figure 15. Event Hydrographs and Storm Statistics for the December 18, 2018 Sampling 
Event. ........................................................................................................................................................... 26 

Figure 16. Average Grain Size Distribution for Load Samples Collected in WY2019. ........................ 27 

Figure 17. Raw and Corrected Turbidity Data from SPU_STA401. ............................................................ 28 

Figure 18. Raw and Corrected Turbidity Data from TC-WF. ........................................................................ 29 

Figure 19. Raw and Corrected Turbidity Data from TC-EF. .......................................................................... 29 

Figure 20. Regression Between Log Transformed Flow and Instantaneous SSC Load...................... 31 

Figure 21. Regression Between Turbidity and SSC 4 Loading at SPU_STA401 .................................... 32 

Figure 22. Sand/Gravel to Silt/Clay Ratios for Each Station. ....................................................................... 33 



 

 iii 
sw 17-06530-005_wy2019_taylorcrk_rpt_20200102.docx 

TABLES 
Table 1. SSC Results for the WY2019 Sampled Events. ............................................................................. 15 

Table 2. Rating Table for SPU_STA401. ........................................................................................................... 17 

Table 3. Rating Table for TC-WF. ....................................................................................................................... 17 

Table 4. Rating Table for TC-EF. ......................................................................................................................... 17 

Table 5. WY2019 Hydrologic Summary Statistics. ....................................................................................... 20 

Table 6. Mass of Sediment Caught in Pit Traps. .......................................................................................... 27 

Table 7. WY2019 Turbidity Summary Statistics. ........................................................................................... 30 

Table 8. Loading Estimation Results for each Station for WY2019. ...................................................... 32 





 

January 2020 

Water Year 2019Report – Taylor Creek Flow and Sediment Transport Monitoring Project 1 

INTRODUCTION 
Taylor Creek drains a 640-acre urbanized watershed located near the southwest end of Lake 
Washington (Figure 1). The creek originates in unincorporated King County and passes through 
a natural area known as Dead Horse Canyon within Lakeridge Park. It then passes through 
residential yards and a culvert under Rainer Avenue South before discharging into Lake 
Washington. Sediment export from Taylor Creek is elevated due to local geology and 
urbanization of the basin (Perkins Geosciences 2007). Sediment deposition in the delta at the 
mouth of Taylor Creek in Lake Washington has resulted in restricted fish passage and reduced 
accessibility to nearby docks. In addition, localized residential flooding in the reach immediately 
upstream from the delta has been attributed to increased sedimentation (Perkins Geosciences 
2003). To improve stream channel habitat and address storm-related flooding, the City of 
Seattle (City) is designing sediment control features upstream of the creek’s crossing on Rainier 
Avenue South and potentially further upstream in Dead Horse Canyon. 

In order to inform the design of these sediment control features, the City is implementing a 
monitoring project to develop a baseline understanding of sediment transport, deposition, and 
sources in Taylor Creek and its tributaries. Data collected as part of this project will provide City 
staff with critical information for the design, operations, and maintenance of the new sediment 
control features.  

Given these project goals, the following objectives have been defined for the monitoring: 

• Characterize flow and suspended sediment loading in the mainstem of Taylor Creek and 
its upstream west and east forks. 

• Construct bedload rating curves correlating sediment transport and flow to identify 
locations where bedload originates. 

To meet these objectives, the experimental design for the monitoring project involves 
continuous flow monitoring at three monitoring stations; one on the mainstem and one on each 
fork (Figure 2). Water quality sample collection and measurements of stream discharge are also 
performed at these stations during targeted storm events. The water quality samples are 
collected by automated samplers and analyzed for suspended sediment concentration (SSC) for 
use in estimating suspended sediment export in the creek across different sized storms. 
Turbidity sensors were also installed at each of the three monitoring stations to collect turbidity 
continuously on a 15-minute interval. Finally, the bed load at each station is quantified using pit 
traps.  

This report summarizes the results from monitoring for this project that was implemented over 
the period from October 1, 2018 through September 30, 2019, or Water Year 2019 (WY2019). It 
begins with a brief description of the experimental design that was used for this monitoring. 
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Results from the monitoring are then presented for each major component of the experimental 
design. Finally, sediment transport estimates that were derived using the results from this 
monitoring are presented for suspended sediment and bedload, respectively. 
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EXPERIMENTAL DESIGN 
This section describes the experimental design that was used for the project including 
monitoring locations, monitoring equipment, and field data collection procedures. A more 
detailed description of these procedures is provided in the project Sampling and Analysis Plan 
(SAP) (Herrera 2019). 

MONITORING LOCATIONS 
Monitoring occurred at the existing SPU stream gauge on Tayler Creek near Rainier Avenue 
South (SPU_STA401) and at two new stream gauges established for the project in October 2018 
on the east and west forks of the creek. The monitoring stations are named as follows and their 
locations are shown in Figure 2. 

• Main stem station near Rainier Avenue South: SPU_STA401 

• Upstream station in the west fork: TC-W1 

• Upstream station in the east fork: TC-E1 

MONITORING EQUIPMENT 
Each monitoring station was equipped with a staff gauge and a water level sensor mounted 
within a stilling well. The water level sensors were programmed to continuously record water 
level (stage) with a 15-minute logging interval for the duration of the monitoring. Station 
SPU_STA401 utilized an existing Campbell CS450L water level sensor interfaced with a CR800 
datalogger that was installed by the City (Figure 3). Stations TC-W1 (Figure 4) and TC-E1 
(Figure 5) were equipped with In-Situ RuggedTroll 100 non-vented water level sensors and 
In-Situ BaroTroll 100 sensors for barometric correction. 
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Figure 3. SPU_STA401 Monitoring Station. 

 
 

 

Figure 4. TC-W1 Monitoring Station. 
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Figure 5. TC-E1 Monitoring Station. 

To facilitate development of stream discharge rating curves at each monitoring station, rebar 
was driven into the bank on either side of the creek to mark a cross sectional area for making 
manual measurements of discharge. The rebar was used to anchor a graduated tape that was 
stretched across the creek during these measurements. 

Each station was also equipped with an Isco 6700 compact automated sampler to facilitate 
collection of composite water samples for SSC analysis. Intake strainers for the samplers were 
positioned 2 inches above the bed of the creek near the thalweg to ensure they were 
continuously submerged but not suctioning bedload. 

YSI 600 OMS Sondes with 6136 Turbidity Sensors were installed at SPU_STA401 on December 4, 
2018; and at TC-W1 and TC-E1 on March 8, 2019. The sondes were installed in vented stilling 
wells and programmed to continuously record turbidity with a 15-minute logging interval. 

Finally, bed load pit traps were installed in the streambed at all three monitoring stations. The 
pit traps consisted of two 5-gallon buckets buried so their openings were flush with the 
streambed. Before targeted storm events, the lids of the pit traps were removed and the buckets 
were allowed to fill with bedload. 
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FIELD DATA COLLECTION PROCEDURES 
Field data collection procedures are described herein for water quality sampling, discharge and 
water level measurements, and bed load monitoring. 

Water Quality Sampling Procedures 

Twenty-four time paced water quality samples were collected during discrete storm events at 
the three monitoring stations. Before each targeted storm event, field staff conducted site visits 
to set up the automated samplers at the monitoring stations. The automated samplers were 
programmed to collect twenty-four 500 milliliter (mL) samples at 30 minute intervals over a 
12 hour period, though this interval was adjusted slightly depending on the anticipated duration 
of the incoming storm event. If sampling criteria were met, field personnel returned to remove 
the 24-bottle rack from each automated sampler and selected four representative sample 
bottles based on visual inspection of turbidity, including the bottle with the highest turbidity. 
The goal was to obtain a sample set which represented the entire range of storm suspended 
solids concentrations with as few samples as possible. The selected samples were transported on 
ice to Analytical Resources Inc. in Tukwila, Washington and analyzed for SSC (ASTM D3977-97B). 
Additional samples were also collected through the course of the monitoring for quality 
assurance purposes (e.g., one field duplicate (split sample) for each site.  

Discharge and Water Level Measurement Procedures 

Stream discharge was measured at the three monitoring stations using a handheld Marsh 
McBirney electromagnetic velocity meter and the mid-section velocity method. Detailed 
descriptions of the procedures used for these measurements are provided in the project SAP 
(Herrera 2019). A total of ten discharge events were targeted for stream discharge 
measurements. 

Data from the water level sensors at stations TC-E1 and TC-W1 were downloaded on a one to 
two month basis and stored in an Aquarius™ continuous data management database. Data from 
the water level sensor at station SPU_STA401 was remotely downloaded via a Raven XTV cellular 
modem on a daily basis. These data were also stored in the Aquarius™ continuous data 
management database along with the data from TC-E1 and TC-W1. 

Bedload Sampling Procedures 

Two pit traps were installed at each monitoring station. One trap was located in the channel 
thalweg to ensure the sediment transport is captured during events with limited bed mobility. 
The second was in the same cross-section but outside the thalweg to capture the bulk of 
sediment moving during large storms with full bed mobility. Before targeted storm events, field 
personnel visited each pit trap and removed the lids from the traps. Burlap sacks were then 
placed in each trap and affixed to the buckets. After the storm event, field personnel revisited 
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each site and collected the sacks. The contents were submitted to Analytical Resources Inc. for 
weighing and grain size (ASTM D422) analysis per the project SAP (Herrera 2019). 

Turbidity Measurement Procedures 

Data from the turbidity sensors were downloaded and the batteries changed on a monthly basis. 
The turbidity data were subsequently uploaded to the Aquarius™ continuous data management 
database and stored with the water level data and rating curve results. 
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RESULTS AND DISCUSSION 
This section presents results from monitoring conducted over WY2019 under the following 
subheadings for key components of the experimental design: 

• Water Quality Sampling Results 

• Discharge and Water Level Measurement Results 

• Bedload Sampling Results 

• Turbidity Measurement Results 

• Sediment Transport Results 

Sediment transport estimates that were derived using the results from this monitoring are then 
presented in a separate subsection for suspended sediment and bedload, respectively. 
Supporting data from this monitoring is also presented in the following appendices to this 
report: 

• Appendix A: laboratory reports for SSC and bedload grain size 

• Appendix B: field forms from targeted events for bedload and water quality sampling 

• Appendix C: field forms from flow measurements 

• Appendix D: water level measurement correction history 

• Appendix E: storm event hydrographs and summary statistics  

WATER QUALITY SAMPLING RESULTS 
This section presents results from water quality sampling that was conducted over WY2019. It 
begins by summarizing the quality of data collected through this sampling; detailed information 
on the analytical results from this sampling are then presented. 

Data Quality 

The project SAP called for a method blank, laboratory control standard, and a laboratory 
duplicate to be run with each set of submitted samples for SCC analyses. Guidance obtained 
from the project laboratory (Materials Testing and Consulting, Inc. [MTC]) on December 20, 2019 
indicated these quality assurance (QA) samples were not required pursuant to the analytical 
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method for SCC; hence, they were not analyzed with field samples that were submitted to the 
laboratory in WY2019. In addition, no field duplicates were submitted with field samples in 
WY2019 because there was not enough volume to split the samples in the field. As described in 
the Water Quality Sampling Procedures section above, each sample in the 24-bottle rack had a 
volume of 500 mL which is the minimum volume required for SSC analysis. In WY2020 the 
samplers will be reprogrammed to collect two sequential 500 ml samples for each 30-minute 
time step. This will result in half as many samples (12 instead of 24), but it will provide sufficient 
volume for duplicate analysis. The project SAP will be updated for WY2020 to reflect these new 
QA procedures. 

The holding time for samples pursuant to the analytical method for SSC (ASTM D3977-97B) is 
seven days. This holding time was not exceeded for any of the submitted water quality samples 
(Appendix A). Field preservation requirements in the SAP also required samples to be held on 
ice and kept below 6 degrees Celsius. Again, all submitted water quality samples met this 
criterion (Appendix A). 

Results 

The project SAP established a goal of collecting samples during up to five events from the start 
of the project through the end of the 2019 calendar year; samples were actually collected during 
four events over this period. Two of these four events occurred during WY2019 (ending 
September 30, 2019) while the remaining two events occurred in Water Year 2020 (WY2020). 
This report only presents results from the two events that occurred in WY2019; results from the 
events that occurred in WY2020 will be presented in in next year’s project report. 

The two events sampled in WY2019 occurred on October 25, 2018 and January 23, 2019, 
respectively. The hydrographs for each of these events are presented in Figures 6 and 7. 
Twenty-four samples were collected across each of these hydrographs, beginning on the rising 
limb and continuing to the falling limb. Field personnel selected 4 samples of the 24 samples 
(Figures 6 and 7) for SCC analyses based on visual observations to capture a range of water 
quality from the least to the most turbid. The corresponding SSC concentrations and collection 
times for these samples are presented in Table 1. 

As shown in Table 1, the highest SSC concentrations (average of 1,888 milligrams per liter 
[mg/L]) were observed in the East Fork tributary (TC-EF). This is consistent with historical 
observations for this reach that have shown it has the highest potential for sediment export 
(Confluence 2012). The West Fork (TC-WF) exhibited the lowest SSC concentrations (average of 
215 mg/L), while concentrations measured at the downstream mainstem station (SPU_STA401) 
averaged 1,347 mg/L. The West Fork is fed by a wetland and has fewer sediment source areas 
than the other reaches; hence, the lower SSC concentrations observed at this station during the 
sampled events are consistent with the existing geomorphology.  
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Figure 6. Event Hydrographs and Storm Statistics for the October 25, 2018 Sampling 
Event. 

There is little SCC data available from other local urbanized creeks for comparison to these data 
because total suspended solids (TSS) is more commonly measured. Based on comparisons to 
available TSS data, the SSC concentrations measured in Taylor Creek are relatively high. For 
example, the maximum TSS concentration from 50 storm grab samples collected in Thornton 
Creek in north Seattle from 1986 to 1997 was only 290 mg/L (SPU 2000), 23 times lower than the 
maximum SSC concentration (6,694 mg/L at the TC-EF station) observed in samples collected 
from Taylor Creek in WY2019.  

The high SCC concentrations measured in Taylor Creek can be explained by several factors. In 
general, the SSC concentration obtained for a given sample tends to be elevated relative to the 
TSS concentration due to bias introduced by the associated laboratory methods. This bias is 
introduced because the TSS laboratory method involves pipetting from a mixed sample into the 
filter apparatus used for the method, a procedure that is not effective at capturing large 
particles and thus excludes them from the analysis (Chan et al. 2008). Conversely, the SSC 
method involves pouring the entire sample through the filter apparatus and thus captures all 
particles regardless of their size.  
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Figure 7. Event Hydrographs and Storm Statistics for the January 22, 2019 Sampling Event. 

 
 

Figure 8. SPU_STA401 WY2019 Rating Curve.  
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Table 1. SSC Results for the WY2019 Sampled Events. 

Date and Time 

SPU_STA401 TC-WF TC-EF 

Q (cfs) SSC (mg/L) Q (cfs) SSC (mg/L) Q (cfs) SSC (mg/L) 
Sampled Event 1 

10/25/2018 21:40 1.7 
 

0.2  405  1.4 
 

10/25/2018 22:55 9.9 
 

0.5  102  3.0 
 

10/25/2018 23:45 7.2 
 

0.6  674  3.8 
 

10/26/2018 0:35 12.2 
 

0.8  110  4.5 
 

10/25/2018 21:40 1.7 
 

0.2 
 

1.4  2,074  
10/25/2018 22:55 9.9 

 
0.5 

 
3.0  3,908  

10/26/2018 0:45 12.0 
 

0.8 
 

4.4  585  
10/26/2018 0:35 12.2 

 
0.8 

 
4.5  35  

10/25/2018 21:40 1.7  38  0.2 
 

1.4 
 

10/25/2018 22:30 4.1  579  0.2 
 

2.1 
 

10/25/2018 23:45 7.2  978  0.6 
 

3.8 
 

10/26/2018 0:35 12.2 567 0.8 
 

4.5 
 

Sampled Event 2 
1/22/2019 18:30 1.9 

 
0.8  11  1.2 

 

1/22/2019 20:00 3.2 
 

1.1  44  1.7 
 

1/22/2019 20:30 6.9 
 

1.8  266  3.6 
 

1/22/2019 23:00 6.4 
 

4.8  109  3.3 
 

1/22/2019 19:30 2.3 
 

0.9 
 

1.3  18  
1/22/2019 20:30 6.9 

 
1.8 

 
3.6  196  

1/22/2019 21:30 12.5 
 

4.0 
 

8.8  6,574  
1/22/2019 22:30 6.9 

 
4.9 

 
4.0  1,716  

1/22/2019 18:00 2.0  21  0.9 
 

1.2 
 

1/22/2019 21:30 12.5  6,694  4.0 
 

8.8 
 

1/22/2019 22:30 6.9  1,777  4.9 
 

4.0 
 

1/23/2019 0:00 6.1  126  4.3 
 

2.9 
 

Minimum 1.7  21  0.2  11  1.2  18  

Maximum 12.5  6,694  4.9  674  8.8  6,574  

Average 6.9  1,347  1.7  215  3.4  1,888  

Median 6.9  573  0.8  110  3.5  1,151  

Q = discharge rate in stream 
cfs = cubic feet per second 
mg/L = milligrams per liter 
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Additional bias in suspended solids concentrations can come from the field sample collection 
technique. For example, sampling for this monitoring project involved the use of automated 
samplers to collect samples within 3 inches of the streambed of Taylor Creek. To collect the 
samples referenced above in Thornton Creek, grab samples were typically collected at the 
thalweg by dipping a bottle at the surface. Ideally sampling would be done in a depth and width 
integrated fashion per USGS protocol (USGS 2003), but this method is typically reserved for 
large rivers.  

Finally, the time paced automated sampling approach used for this monitoring project ensured 
that samples would be collected near the peak period of sediment transport during each 
targeted storm event. A routine grab sampling approach during storm events (even over 50 
storms, as was the case with the Thornton Creek dataset) is not likely to capture this peak.  

Despite the biases introduced by the laboratory and sampling methods used for this monitoring 
project, it still appears as if Taylor Creek is exporting a large amount of suspended sediment 
relative to Thornton Creek. The SSC concentrations obtained from this sampling were 
subsequently used to quantify suspended sediment transport through the Taylor Creek system 
as described in the Sediment Transport Results section below. 

DISCHARGE AND WATER LEVEL MEASUREMENT RESULTS 
This section presents results from discharge and water level measurements that were collected 
over WY2019. It begins by summarizing the quality of data collected through these 
measurements; detailed information on the estimated flows from these measurements are then 
presented.  

Data Quality 

Discrete flow measurements were correlated with water level data to construct stream discharge 
rating curves. The rating curves were then used to estimate continuous flow based on the 
continuous water level data that were collected at each station with a 15-minute logging 
interval. This section assesses the quality of first the rating curves and then the water level data. 

Rating Curves 

The project SAP established a goal of collecting 10 discrete flow measurements across as wide a 
range of flows as possible at each of the three monitoring stations over WY2019. Assessing 
flows in small urban creeks can be exceedingly difficult because channel control elements 
(downstream hard features which hold the relationship between water level and flow at the 
gauging location) frequently shift when the channel either aggrades or degrades.  

The discrete flow measurement data used to develop rating curves for the SPU_STA401, TC-WF, 
and TC-EF monitoring stations are presented in Tables 2, 3, and 4, respectively. Graphical 
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representations of the rating curves developed from these data are also provided in Figures 8, 9, 
and 10, respectively, for each station. The rating curves for stations TC-WF and SPU_STA401 
include two flow measurements that were collected in WY2020 (Tables 2 and 3) to increase their 
accuracy for predicting flows in WY2019. Including those points, there were 9 data points 
available to develop the rating curves for each station.  

Table 2. Rating Table for SPU_STA401. 

Date/Time Depth (ft) Discharge (cfs) Made By Error % Error Value (cfs) 
10/26/2018 0:35 1.26286 10.63 GK, VW -13 -1.59 
1/22/2019 20:46 1.0407 6.95 GK, VW -20.8 -1.82 
2/1/2019 13:25 0.675965 3.6 DSA, KB -7.18 -0.278 
2/12/2019 8:13 0.723572 4.59 DSA, KB 3.33 0.148 
2/12/2019 15:10 0.954928 8.78 KB 16.9 1.27 
3/27/2019 10:22 0.377601 1.08 KB NM, GK 8.72 0.087 
9/6/2019 12:48 0.265565 0.29 KB, NM 0.507 0.001 

10/21/2019 21:38 0.691222 2.68 GK, LS -33.9 -1.38 
11/15/2019 7:25 0.620497 2.05 GK, RP -37 -1.2 

 

Table 3. Rating Table for TC-WF. 

Date/Time Depth (ft) Discharge (cfs) Made By Error % Error Value (cfs) 
10/4/2018 14:02 0.692 0.03 AV -0.485 0 
10/25/2018 22:10 0.886722 0.48 GK, VW 36.1 0.127 
1/22/2019 19:11 0.999277 1.54 GK, VW 62 0.59 
2/1/2019 12:41 1.06949 1.16 DSA, KB -24.8 -0.383 
2/12/2019 16:35 1.31219 5.39 KB 0.317 0.017 
3/27/2019 11:45 0.833742 0.21 GK, NM 6.45 0.013 
10/21/2019 21:06 0.998227 0.66 GK -30 -0.283 
11/15/2019 6:51 0.912809 0.28 GK, RP -38.8 -0.178 

 

Table 4. Rating Table for TC-EF. 

Date/Time Depth (ft) Discharge (cfs) Made By Error % Error Value (cfs) 
10/25/2018 22:39 0.636789 2.033 GK, VW -4.51 -0.096 
1/22/2019 19:49 0.567565 1.588 GK, VW 5.3 0.08 
2/1/2019 11:56 0.616017 1.786 DSA, KB -7.53 -0.145 
2/12/2019 9:01 0.67179 1.656 DSA, KB -33.3 -0.827 
2/12/2019 16:00 0.866132 4.953 KB 0.11 0.005 
9/6/2019 13:27 0.342979 0.229 KB, NM 0.173 0  
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Figure 9. TC-WF WY2019 Rating Curve. 

 

 

Figure 10. TC-EF WY2019 Rating Curve. 

The root mean square error of the rating curve developed for the SPU_STA401 station was 
19.8 percent, a value that is generally considered acceptable for rating curves in urban creeks. As 
shown in Table 2, the highest flow measured at the SPU_STA401 station was 10.63 cubic feet per 
second (cfs) at a water level of 1.26 feet. The highest measured water level from the continuous 
measurements described below in WY2019 was 2.23 feet; the estimated flow at this water level 
by extrapolation from the rating curve shown in Figure 8 was 29.2 cfs. This flow value is nearly 
3 times greater than the highest measured flow identified above. In general, any flow value 
greater than 1.2 times the highest measured flow is considered a marginal estimate that should 
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be used with caution. In WY2020, larger events will be targeted to refine the upper end of the 
rating curve. 

Following an examination of the 9 discrete flow measurements obtained for developing a rating 
curve for the TC-WF station, one outlier was removed to improve the accuracy of the rating 
curve. This point is greyed out in Figure 9 and not included in Table 3. The root means square 
error of the resultant rating curve was 32 percent, the highest among the 3 sites. This was likely 
due to aggradation across the channel control from both sediment and the large amount of 
organic debris which is typical for this reach. The highest measured flow at the TC-WF station 
was 5.39 cfs, while the highest estimated flow was 7.5 cfs; a factor of 1.39. Again, in WY2020 
larger events will be targeted to refine the upper end of this rating. 

Rating curve development at the TC-EF station was made difficult by repeated erosion of the 
channel control during large storm events on April 12, 2019 and September 7, 2019. To provide 
a more stable channel control for developing rating curves, the stilling well and level sensor 
were moved upstream on October 7, 2019; consequently, flow measurements made after this 
date could not be used to develop the rating curve for WY2019. Out of the nine discrete flow 
measurements collected prior to this date, three measurements (collected on October 4, 2018, 
March 27, 2019, and July 29, 2019) were excluded because the results were affected by channel 
incision and therefore considered outliers. After removal of these outliers, the root mean square 
error of the rating curve (Figure 10) developed using the remaining flow measurements (Table 4) 
was 14.2 percent.  

Water Level Measurements 

The raw and corrected continuous water level measurements for stations SPU_STA401, TC-WF, 
and TC-EF are presented in Figures 11, 12, and 13, respectively. A complete summary of the 
water level measurement correction history for each station is provided in Appendix D. The 
following corrections are specifically noted due to their large influence on the quality of the 
data: 

• There is a shift in the water level measurements for the SPU_STA401 station from 
February 2019 to May 2019 (see difference between raw and corrected data in Figure 11) 
that was caused by logging measurements with an incorrect offset during this period. 
The correction fixed this issue resulting in an overall grade of “Good” for the water level 
measurements at this station over WY2019.  

• Figure 12 shows a prorated downward vertical shift in the water level measurements for 
the TC-WF station over the monitoring period. This shift was applied to correct for 
progressive aggradation that was observed at the control for this station. Figure 12 also 
shows there was substantially more “noise” in the water level measurement record for 
the TC-WF station when compared to the record for the SPU_STA401 station (Figure 11). 
This noise was introduced because there was no stable pool available at this station to 
dampen flows around the stilling well. Due to the aggradation issues and turbulence 
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near the stilling well, water level measurements for the TC-WF station were graded “Fair” 
over WY2019.  

• As noted previously, the TC-EF station posed the most challenges for flow gauging. The 
incising channel at this station resulted in periodic shifts in the level record. As shown in 
Figure 13, the most notable shifts occurred in April 2019 and again in September 2019. 
Despite the corrections that were applied to account for these shifts, the water level 
measurements for the TC-EF station were nonetheless graded “Poor” for WY2019. This 
site was also influenced by turbulence at the stilling well. 

Results 

The rating curves developed for each station were applied to the corrected continuous water 
level measurements to generate estimates of flow. The final hydrographs derived from these 
flow estimates are presented in Figure 14 for all three stations while computed summary 
statistics from these estimates are provided in Table 5 for WY2019. 

The final hydrographs were disaggregated into 63 individual storm events based on rainfall 
using a custom-built program (Storm 3.0). Specifically, an inter-event period of 12 hours with no 
rain was used to define the start and stop of each event in the period of record. Events smaller 
than 0.1 inches were excluded because an examination of the hydrograph indicated that these 
events typically did not result in a flow response at the monitoring stations. Hydrologic summary 
statistics for each storm event were automatically generated and stored in a SQL database. The 
resultant storm event hydrographs and summary statistics are presented in Appendix E. 

Table 5. WY2019 Hydrologic Summary Statistics. 

Station 
Number of 

Events 
Peak WY2019 

Flow (cfs) 
WY2019 Flow 
Volume (MG) 

Maximum Rainfall 
Intensity (in/hr) 

Total Rainfall 
(in) 

SPU_STA401 63 29.2 275 - - 
TC-WF 63 9 94 - - 
TC-EF 63 14.1 152 - - 
RG30 63 - - 1.92 34.4 

cfs = cubic feet per second 
MG = million gallons 
in/hr = inches per hour 
in = inches 
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Figure 11. Raw and Corrected Water Level Data from SPU_STA401. 

 
  



 

January 2020 

22 Water Year 2019Report – Taylor Creek Flow and Sediment Transport Monitoring Project 

 

Figure 12. Raw and Corrected Water Level Data from TC-WF. 
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Figure 13. Raw and Corrected Water Level Data from TC-EF. 
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Figure 14. WY2019 Hydrographs for Each Monitoring Station. 
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BEDLOAD SAMPLING RESULTS 
This section presents results from bedload sampling that was conducted over WY2019. It begins 
by summarizing the quality of data collected through this sampling; detailed information on the 
analytical results from this sampling are then presented. 

Data Quality 

The project SAP called for a method blank, laboratory control standard, and a laboratory 
duplicate to be run with each set of submitted bedload samples. Guidance obtained from the 
project laboratory (MTC]) on December 20, 2019 indicated these QA samples were not required 
pursuant to the analytical method; hence, they were not analyzed with bedload samples that 
were submitted to the laboratory in WY2019. In addition, no field duplicates were submitted in 
WY2019 because samples were only collected during two of the five storm events targeted for 
sampling. Field duplicates will be collected in WY2020 and the results of the duplicate QA 
analysis will be presented in the associated summary report.  

Bedload samples were collected during storm events on December 18, 2018 and January 23, 
2019 using two pit traps installed at each of the three monitoring stations; a total of 12 samples 
were collected over these events (2 events x 2 pit traps per station x 3 stations). Due to an 
inadvertent technical error while processing samples from the December 18, 2018 event, the 
laboratory lost one of the two samples from the SPU_STA401 station; consequently, the total 
sample count for that station is three instead of four. 

All bedload samples were analyzed within the 6-month holding time. Field preservation 
requirements in the SAP also required samples to be held on ice and kept below 6 degrees 
Celsius. Although samples were delivered to the laboratory on ice, the samples obtained from 
the December 18, 2019 event exceeded this criterion by 5.8 degrees. Despite this exceedance, 
the data were not qualified because temperature preservation does not have a large effect on 
sediment grain size analysis. 

Results 

To aid in the interpretation of the bedload sample results, hydrographs and summary statistics 
for the storm events sampled on December 18, 2018 and January 22, 2019 are provided in 
Figures 7 and 15, respectively. Based on flow data compiled at the SPU-STA401 station over 
WY2019, these events had the second and eleventh highest flow volumes out of the 63 events 
(Appendix E) that occurred over this period, respectively. These events also had the eleventh and 
sixth highest peak discharges, respectively, over this same period. Consequently, these events 
were considered relatively large and would typically be associated with a mobile substrate. 
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Figure 15. Event Hydrographs and Storm Statistics for the December 18, 2018 Sampling 
Event. 

Table 6 presents the mass of sediment caught in each trap (thalweg and bank) for each station. 
These results indicate that the greatest bedload transport occurs at the SPU_STA401 and TC-EF 
stations, with the TC-WF station exporting about half as much sediment by mass. The TC-EF 
station exported nearly as much sediment as the SPU_STA401 station during the 2 sampled 
events (Table 6). This is noteworthy because the peak flows at the SPU-STA401 station were 
77 percent greater than at the TC-EF station during these two events (average of 12.6 versus 
7.1 cfs). Hence, the East Fork exported nearly as much sediment as the downstream mainstem 
station despite having lower flow rates. This is again more evidence that the east fork is the 
primary source of sediment in the basin. 

In addition to sediment mass, a grain size analysis was conducted on each sample. Figure 16 
presents the average distributions for each station. The median particle diameter (D50) was 
2,461 (fine gravel), 543 (coarse sand), and 676 (coarse sand) microns for the SPU_STA401, 
TC-WF, and TC-EF stations, respectively. This relationship matched field observations with the 
finest substrate noted at the TC-WF station and the coarsest observed at the SPU_STA401 
station. 
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Table 6. Mass of Sediment Caught in Pit Traps. 

Storm Date SPU_STA401 (kg) TC-WF (kg) TC-EF (kg) 

Thalweg Bank Thalweg Bank Thalweg Bank 
12/15/2018 9.8 2.0  2.9   1.0  7.0   6.4  
1/22/2019 9.7  2.2  5.0  0.4  5.6  0.9  
Average 9.8  2.1  4.0  0.7  6.3  3.7  

Total 23.7  9.3 19.9  

kg = kilograms 
 

 

Figure 16. Average Grain Size Distribution for Load Samples Collected in WY2019. 

TURBIDITY MEASUREMENT RESULTS 
This section presents results from turbidity measurements that were collected over WY2019. It 
begins by summarizing the quality of data collected through these measurements; detailed 
information on the results from these measurements are then presented. The turbidity sensor at 
the SPU-STA401 station was installed on December 4, 2018, while the sensors at the TC-WF and 
TC-EF stations were installed 3 months later on March 8, 2019. Consequently, turbidity 
measurements at stations are not available for all of WY2019. T 

Data Quality 

On a monthly basis, field personnel checked the accuracy of the turbidity sensors at each station 
and then performed a two point calibration (0 NTU and 126 NTU) on each sensor . These checks 
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showed all sensors were accurate within 5 to 10 percent prior to each calibration. However, the 
turbidity sensors would occasionally log slightly negative values for a period after these 
calibrations during base flow conditions. This was likely due to bubbles entrained in the 
deionized water which was used as the zero reference during calibration. This error was 
corrected during post processing of the data in Aquarius (Appendix D).  

The quality of the turbidity measurement at each stations over WY2019 were also impacted by 
sediment accumulating in the stilling wells that housed the associated sensors. This issue was 
most prevalent at the TC-EF station. Once the sensor was buried it would report spurious values 
until field personnel were able to remove the sediment. In instances when this occurred, the 
turbidity measurements for the effected station were estimated using data from another 
unaffected station based on modeled relationships between the turbidity measurements at the 
two stations. These adjustments are documented in Appendix D and can be seen graphically in 
Figures 17, 18, and 19. 

Overall, the quality of the turbidity measurements at each station were graded “Fair” to “Good’” 
for use in developing suspended solids loading estimations (see Sediment Transport Results 
section). 

 

Figure 17. Raw and Corrected Turbidity Data from SPU_STA401. 
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Figure 18. Raw and Corrected Turbidity Data from TC-WF. 

 
 

Figure 19. Raw and Corrected Turbidity Data from TC-EF. 
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Results 

As shown in Table 7, turbidity was highest at the TC-EF station with a maximum recorded 
turbidity of 1,156.5 NTU, an average maximum storm turbidity of 163.4 NTU, and an average 
storm turbidity of 11.8 NTU. The results from the TC-WF station were remarkably similar to 
those from the TC-EF station. Of the three stations, SPU_STA401 exhibited the lowest turbidity 
with a maximum recorded turbidity of 808.9 NTU, an average maximum storm turbidity of 103.7 
NTU, and an average storm turbidity of 9.5 NTU. These results are not consistent with the SSC 
results reported in the Water Quality Results section. Specifically, SSC concentrations measured 
at the SPU_STA401 station were substantially higher than those measured at the TC-WF station 
(Table 1).  

It should be noted that there are many factors other than suspended sediment concentration 
which affect turbidity, these factors include tannin concentration, entrained air bubbles, 
phytoplankton, and other microscopic organisms and organic compounds (Mukundan et al. 
2013). The headwaters of the West Fork is also a wetland that may be a source of organic 
compounds that increase the overall turbidity of this reach independent of sediment 
concentrations. Based on these considerations, regression models developed for predicting 
sediment transport as function of turbidity (see description in the Sediment Transport Results 
section) will be unique for each station. 

Table 7. WY2019 Turbidity Summary Statistics. 

Station 
Number of 

Events 
Maximum Recorded 

Turbidity (NTU) 
Average Max Storm 

Turbidity (NTU) 
Average Storm 
Turbidity (NTU) 

SPU_STA401 103 808.9 103.7 9.5 
TC-WF 103 1,152.3 162.6 9.8 
TC-EF 103 1,156.5 163.4 11.8 

NTU = nephelometric turbidity units 

SEDIMENT TRANSPORT RESULTS 
Sediment transport estimates that were derived using the monitoring results described above 
are presented in a separate subsection below for suspended sediment and bedload, 
respectively.  

Suspended Sediment Transport 

The project SAP proposes two alternate methods for calculating suspended sediment export in 
Taylor Creek. The first method relies on regression models developed using the log transformed 
flow rate and log transformed SSC load at the time each sample was collected. If a statistically 
significant relationship is identified, these models can be used to estimate SCC loading as a 
function of the continuous flow data from each station (after un-transforming and applying a 
correction factor following Helsel and Hirsch [1992]). The annual load is then calculated by 
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simply summing the load for each time step. The second method also uses regression, but 
instead of developing models to predict SCC load as a function of flow, regression models are 
developed using SCC concentrations and turbidity recorded at the time each SSC sample was 
collected. These regression models would then be used to convert continuous turbidity to 
continuous SSC concentrations. The concentrations would then be multiplied by the associated 
flow to generate an estimate of continuous SSC loading, which can be summed to estimate 
annual load. 

For these methods to be valid, the slope coefficients for the regression models must be 
statistically significant. Figure 20 presents the regression models developed from the log 
transformed SSC loading and log transformed flow for each station. As is apparent, this 
relationship is only significant (α=0.05) for the SPU-STA401 station; consequently, this method 
cannot be used. In theory, the relationship between turbidity and SSC should be much stronger. 
Figure 21 suggest this may be the case based on the limited data available from the 
SPU_STA401 station when turbidity data overlapped with SSC sample collection. However, the 
turbidity sensors were not installed when the SSC sampling occurred at the TC-WF and TC-EF 
stations; hence, there is insufficient data to apply this method at all stations. 

To estimate suspended sediment loading for WY2019 in a consistent manner at all stations an 
alternate method was used from those described in the SAP. This method involved averaging 
the SSC concentrations for each station and making the assumption that this concentration is 
representative of the SSC concentration across all storms. This average SSC concentration is 
then multiplied by the total storm volume of the 63 delineated storm events. This approach 
assumes there is zero suspended sediment export during base flow, a valid assumption given 
observations of very low turbidity during base flow conditions in the basin.  
 
 

Figure 20. Regression Between Log Transformed Flow and Instantaneous SSC Load. 
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Figure 21. Regression Between Turbidity and SSC 4 Loading at SPU_STA401 

The results obtained using this alternate load assessment approach are presented in Table 8; 
included are the volumetric yields for all suspended sediment and the volumetric yield for sand 
and gravel alone. Volumetric yield of sand and gravel was calculated by multiplying the annual 
SSC load by the sand/gravel versus silt/clay ratios identified in Figure 22. The mass loading 
values were then converted to volumetric yield with an assumed sediment density of 
1,497 cy/kg. Sand and gravel yield is an important value for basin managers as it is a measure of 
the total volume of sediment which may end up in any downstream sediment retention facility, 
should one be built in the future. The analysis indicates that 293 cubic yards per year (cy/yr) of 
sand and gravel were exported from the basin in the suspended fraction in WY2019.  

Table 8. Loading Estimation Results for each Station for WY2019. 

Station 

Average 
SSC 

(mg/L) 

Storm 
Volume 
(cf/yr) 

SSC Load 
(kg/yr) 

Basin 
Area 
(ha) 

SSC Areal 
Load 

(kg/ha/yr) 

SSC sand/ 
gravel yield 

(cy/yr) 

Bedload 
Transport 

(kg/yr) 

Bedloa
d Yield 
(cy/yr) 

SPU_STA401 1,347 17,696,106 675,129 263 421 293 4,478 3.0 

TC-WF 215 7,198,268 43,890 117 62 14 1,166 1.7 

TC-EF 1,888 8,138,437 435,163 108 660 212 2,521 0.8 

Dead Horse Canyon - 2,359,402 196,076 38 853 67 791 0.5 

SSC: suspended sediment concentration 
mg/L = milligrams per liter 
cf/yr = cubic feet per year  
kg/yr = kilograms per year 
cy/yr = cubic yards per year 
ha = hectare 
kg/ha/yr = kilogram per hectare per year 
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Figure 22. Sand/Gravel to Silt/Clay Ratios for Each Station. 

Table 8 also shows the sediment contribution from each reach: TC-EF, TC-WF, and Dead Horse 
Canyon. Dead Horse Canyon is the reach located between SPU_STA401 and TC-EF and TC-WF 
(Figure 2); the values for this reach were calculated by subtracting the inputs from the east and 
west forks from the loading values calculated for the SPU_STA401 station. The area of each of 
the sub-basins is also provided in Table 8. When the loading from each reach is normalized by 
area it becomes apparent that the East Fork and Dead Horse Canyon reaches are the primary 
sources of sediment. In WY2019, 62 kg/ha/yr of SCC loading was estimated for TC-WF, while 660 
and 853 kg/ha/yr of sediment loading were attributed to TC-EF and Dead Horse Canyon, 
respectively. High sediment transport from the East Fork was expected based on historical 
analyses. While the basin area of 38 ha for Dead Horse Canyon may need refinement to account 
for the many storm drain outfalls in this reach, it is notable that Dead Horse canyon reach also 
appears to be a substantial source of sediment. 

Bedload Transport 

The SAP indicated the estimation of bedload transport would be based on the Wilcock – Crowe 
(2003) model. This model generated spurious results indicating that TC-WF was exporting the 
greatest amount of bedload. Based on visual observations and the analysis of the SSC data, this 
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result was deemed inaccurate. In WY2020, the model will be reconstructed when there is a more 
robust input dataset. In the interim, an estimate of bedload transport was generated by 
assuming that the mass captured in the pit traps at each location was representative of every 
event in WY2019. The ratio of the width of the traps to the width of the channel at bankfull was 
used to scale up the average mass captured for each of the two sampled events. The result was 
an average of 71, 19, and 40 kg of bedload transported for each event at station SPU_STA401, 
TC-WF, and TC-EF, respectively. These values were multiplied by the 63 delineated events, to 
generate an estimate of annual bedload transport for each station. These results are reported in 
Table 8 along with the volumetric yield (assuming a density of 1,497 kilogram per cubic yard). As 
is apparent, the volumetric yields of bedload at each station are an order of magnitude less than 
the yields from suspended solids. It is typical for suspended load to be much greater than 
bedload in fluvial systems, but the disparity here may be a relic of the bed load calculation 
method. As mentioned previously, these estimates will be improved in WY2020. 

Estimates of sediment yield from Taylor Creek were previously derived using measures of delta 
growth in Lake Washington (Perkins Geosciences 2007). Based on delta growth rate, it was 
estimated that Taylor Creek was exporting 250 cy/yr of sediment. The estimate for WY2019 is 
296 cy/yr (suspended sand and gravel plus bedload in Table 8). Given variation among water 
years and the inherent error associated with loading calculations, these values are close and 
provide a degree of confidence in the results presented herein. 
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CONCLUSIONS 
Sediment export from Taylor Creek has resulted in numerous issues (e.g., flooding, deposition 
around docks) for adjacent land owners in the lower reaches. This study was conducted by SPU 
to develop improved estimates of sediment transport through the watershed. The data from this 
study will help inform future management decisions within the watershed.  

Water level, turbidity, SSC, and bedload transport were measured at three locations in the 
watershed in WY2019. There are two main branches to Taylor Creek, the East Fork, and West 
Fork. Stations on each branch were establish within 30 meters of the confluence of these 
tributaries (TC-EF and TC-WF). A third station (SPU_STA401) was established immediately 
upstream of the culvert passing under Rainier Avenue near the terminus of the channel in Lake 
Washington. 

Accurately measuring flows at the TC-EF and TC-WF stations was challenging due to the 
dynamic nature of the channels and mobile substrate. Numerous corrections to the level data 
and rating curves were required at these locations. The resultant data indicate the majority of 
flow in the upper watershed is generated from the East Fork (152 million gallons [MG] versus 
94 MG at the West Fork). The total estimated flow volume at the SPU_STA401 station was 
275 MG, indicating that 29 MG is generated in the Dead Horse Canyon reach located between 
these stations. 

The highest SSC concentrations in the basin were observed at the TC-EF station on the East Fork 
(average = 1,888 mg/L). The West Fork, which is fed by a wetland and is more geomorphically 
stable than the East Fork, exhibited a lower SCC concentrations (TS-WF station average = 
674 mg/L). The average SSC concentration at the SPU_STA401 station was 1,347 mg/L. These 
values along with the flow data were used to generate estimates of annual suspended sediment 
load. In WY2019, the Taylor Creek yielded and estimated 293 cy/yr of suspended sand and 
gravel with an additional 3 cy of bedload. The resultant estimate of annual depositable solids 
from the watershed is (296 cy/yr) is comparable with the 250 cy/yr estimated previously by 
Perkins Geosciences (2007). The East Fork and Dead Horse Canyon were the reaches with the 
highest suspended solids yields at 660 and 853 kg/ha/yr, respectively. 

Due to incomplete data sets, the loading calculation methods used herein differed from those 
described in the project SAP. It is expected that in WY2020, estimates of sediment transport 
through the system will be improved because there will be a full year of turbidity data and 
additional SSC and bedload measurements. These additional data will allow the use of more 
accurate loading estimation methods.  
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Project: Date Received:
Project #: Sampled By:

Client : Date Reported:
Source: Tested By:

MTC Sample#:

Reviewed by:

CASE NARRATIVE

Materials Testing & Consulting, Inc.
             Geotechnical Engineering  •  Special Inspection  •  Materials Testing  •  Environmental Consulting

Taylor Creek Flow and Sediment (19A0344) January 25, 2019
18S010-77 Others

All results apply only to actual locations and materials tested.  As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Corporate ~ 777 Chrysler Drive   •  Burlington, WA 98233   •   Phone (360) 755-1990   •   Fax (360) 755-1980
Regional Offices:     Olympia ~ 360.534.9777          Bellingham ~ 360.647.6111          Silverdale ~ 360.698.6787          Tukwila ~ 206.241.1974

Visit our website: www.mtc-inc.net

Analytical Resources, Inc. March 5, 2019
Multiple B. Goble
Multiple

1.  Twelve samples were submitted for sediment concentration by ASTM D3977, Method C.
2.  The coarse material was screened over a No. 230 sieve.
3.  The suspended solids are reported in mg/L.
4.  The data is provided in a summary table.
5.  There were no other noted anomalies in this project.
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Project: Date Received:
Project #: Sampled By:

Client : Date Tested:
Source: Tested By:

MTC Sample#:

Reviewed by:

All results apply only to actual locations and materials tested.  As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for
publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Corporate ~ 777 Chrysler Drive   •  Burlington, WA 98233   •   Phone (360) 755-1990   •   Fax (360) 755-1980
Regional Offices:     Olympia ~ 360.534.9777          Bellingham ~ 360.647.6111          Silverdale ~ 360.698.6787          Tukwila ~ 206.241.1974

Visit our website: www.mtc-inc.net

Analytical Resources, Inc. March 6, 2019
Multiple B. Goble
Multiple

CASE NARRATIVE

Materials Testing & Consulting, Inc.
             Geotechnical Engineering  •  Special Inspection  •  Materials Testing  •  Environmental Consulting

Taylor Creek Flow and Sediment (19A0345) January 25, 2019
18S010-77 Others

1.  Sixteen samples were submitted for analysis on October 14, 2014.
2.  The samples were submitted for grain size distribution according to ASTM D422.  The samples
were prepared according to ASTM D421.  The method was modified to include a No. 16 and a No.
50 sieve, per the client.
3.  An assumed specific gravity of 2.65 was used in the hydrometer calculations.
4.  A standard milkshake mixer type device was used to disperse the fine fraction sample for one
minute.
5.  One sample from another job was chosen for triplicate analysis.  The triplicate data can be found
on the QA summary table.
6.  Due to the sandy nature of the samples, there was not enough fine material to acquire accurate
hydrometer readings.  The samples required curve fitting between the sand and silt fractions.
7.  The data is provided in summary tables and plots.
8.  There were no further anomalies in this project.

1.  Six samples were submitted for grain size distribution according to ASTM D422.  The samples
were prepared according to ASTM D421.  An assumed specific gravity of 2.65 was used in the 
hydrometer calculations. A standard milkshake mixer type device was used to disperse the fine 
fraction sample for one minute.
2.  The data is provided in summary tables and plots.
3.  There were no noted anomalies in this project.  
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Sampling Field Forms 
  



 

 

 



























 

 

APPENDIX C 

Flow Measurement Field Forms 
  





























































































 

 

APPENDIX D 

Continuous Data Correction Histories 
 





 

January 2020 

Water Year 2019Report – Taylor Creek Flow and Sediment Transport Monitoring Project D-1 

Table D-1. SPU_STA401 Level Correction History. 

Correction Type Creator Comment From Time To Time Date Applied 
Points 

Modified 
Drift Correction kbliss Drift Correction with Calibration Drift value of 

0.03ft and Fouling Drift value of 0.00ft. 
calibration offset 5/20 

9/30/2018 0:30 5/20/2019 8:55 7/24/2019 17:44 66332 

Amplification kbliss Amplification Correction -- Simple with start 
factor of 1.27 and end factor of 1.32 

10/5/2018 8:05 10/5/2018 8:30 7/24/2019 23:27 6 

Copy and Paste kbliss Copy and Paste from Stage. Depth (ft)@TC-
EF. Filling data gap 

1/2/2019 9:35 1/4/2019 10:00 7/24/2019 23:23 582 

Amplification kbliss Amplification Correction -- Simple with start 
factor of 1.00 and end factor of 1.21 

1/2/2019 9:35 1/4/2019 10:00 7/24/2019 23:24 582 

Offset Correction kbliss Offset Correction with value of -0.005ft. offset 
changed to 0 from -.005 prior to inaccurately 
changing offset to -.039 

2/6/2019 12:55 2/6/2019 12:55 7/24/2019 17:06 1 

Resample kbliss Resample (Interpolation Type) with interval: 
5.00 min. Logger offline while changing 
battery. 

2/6/2019 12:15 2/6/2019 13:00 7/24/2019 23:11 10 

Offset Correction kbliss Offset Correction with value of 0.034ft. 
adjusting for inaccurate offset change 2/6. 
offset was -.005, changed to -.039 through 
3/4. 

2/6/2019 13:00 3/4/2019 9:15 7/24/2019 17:09 7444 

Offset Correction kbliss Offset Correction with value of -0.005ft 3/4/2019 9:20 3/4/2019 10:00 7/24/2019 17:10 9 
Offset Correction kbliss Offset Correction with value of 0.053ft. 

adjusting for inaccurate/unknown offset 
change 3/4 of -.058. last known accurate 
offset was -.005 through 2/6. next known 
accurate offset is on 5/20, of .029 

3/4/2019 10:05 5/20/2019 8:55 7/24/2019 17:22 22163 

Copy and Paste kbliss Freehand Correction without generating 
points. Sensor disturbed during calibration. 

5/20/2019 9:00 5/20/2019 9:40 7/5/2019 16:29 9 

Resample kbliss Resample (Linear) with interval: 5.00 min. Fill 
data gap. 

6/4/2019 20:05 6/5/2019 6:10 7/24/2019 21:26 122 

  



 

January 2020 

D-2 Water Year 2019Report – Taylor Creek Flow and Sediment Transport Monitoring Project 

Table D-2. SPU_STA401 Turbidity Correction History. 

Correction Type Creator Comment From Time To Time Date Applied 
Points 

Modified 
Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-01-03 03:15:32 0.00NTU)   (2019-01-
11 10:00:32 -2.50NTU) sediment buildup in well 

1/3/2019 3:15 1/11/2019 10:00 7/5/2019 12:01 796 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-01-22 21:30:31 -2.60NTU)   (2019-
03-27 09:45:32 -3.30NTU). Fouling of well 

1/22/2019 21:30 3/27/2019 9:45 7/5/2019 12:18 6098 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-03-12 04:45:32 0.00NTU)   (2019-03-
27 09:45:32 -3.00NTU). Fouling in well. 

3/12/2019 4:45 3/27/2019 9:45 7/5/2019 12:26 1461 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-03-27 10:00:31 3.50NTU)   (2019-06-
06 11:30:32 2.90NTU). Calibration adjustment. 

3/27/2019 10:00 6/6/2019 11:30 7/5/2019 13:02 6391 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-06-06 11:45:32 -1015.50NTU)   
(2019-06-06 12:00:32 -128.10NTU). Spike 
during calibration. 

6/6/2019 11:45 6/6/2019 12:00 7/5/2019 13:25 2 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-06-07 06:00:32 0.20NTU)   (2019-06-
19 10:00:32 0.50NTU). Calibration adjustment. 

6/7/2019 6:00 6/19/2019 10:00 7/5/2019 13:32 1169 

Resample kbliss Resample (Linear) with interval: 15.00 min. For 
export timestamp matching. 

12/4/2018 17:00 Open 7/18/2019 16:16 34837 

Copy and Paste kbliss Copy and Paste from Turbidity, Nephelom.TC-
W1 Turbidity@TC-WF - sensor was buried in 
sediment 

7/11/2019 10:15 7/29/2019 16:00 12/5/2019 13:52 1752 

Amplification kbliss Amplification Correction -- Simple with start 
factor of 0.80 and end factor of 0.80 

7/11/2019 10:15 7/29/2019 15:15 12/5/2019 13:56 1749 

Clock Drift Correction kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min 

7/29/2019 15:15 7/29/2019 16:15 12/5/2019 16:14 5 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min 

7/11/2019 10:00 7/11/2019 11:00 12/5/2019 16:19 0 

Copy and Paste kbliss Copy and Paste from Turbidity, Nephelom.TC-
E1 Turbidity@TC-EF - battery died 

4/10/2019 23:15 4/15/2019 11:45 12/5/2019 18:55 435 



 

January 2020 

Water Year 2019Report – Taylor Creek Flow and Sediment Transport Monitoring Project D-3 

Table D-2 (continued). SPU_STA401 Turbidity Correction History. 

Correction Type Creator Comment From Time To Time Date Applied 
Points 
Modified 

Amplification kbliss Amplification Correction -- Simple with start 
factor of 0.70 and end factor of 0.70 

4/10/2019 23:15 4/15/2019 11:45 12/5/2019 18:59 435 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min. batteries died 

4/15/2019 0:15 4/15/2019 12:00 12/5/2019 19:19 46 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min. batteries died 

10/6/2019 14:15 10/7/2019 14:15 12/5/2019 19:19 95 

Copy and Paste kbliss Copy and Paste from Turbidity, Nephelom.TC-
E1 Turbidity@TC-EF - sensor was buried in 
sediment 

10/8/2019 12:00 11/7/2019 15:15 12/5/2019 19:28 2894 

Amplification kbliss Amplification Correction -- Simple with start 
factor of 0.70 and end factor of 0.70 

10/8/2019 12:00 11/7/2019 15:00 12/5/2019 19:32 2893 

Clock Drift Correction dahearn Clock Drift Correction with start offset of 
30.000 and end offset of 30.000 

10/8/2019 12:00 11/7/2019 15:00 12/5/2019 19:34 2893 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min 

10/8/2019 11:45 10/8/2019 12:30 12/5/2019 19:35 2 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min 

7/29/2019 15:30 7/29/2019 16:30 12/5/2019 22:29 3 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min 

11/7/2019 14:30 11/7/2019 15:15 12/5/2019 22:30 0 

Clock Drift Correction dahearn Clock Drift Correction with start offset of 
45.000 and end offset of 45.000 

7/11/2019 10:00 7/29/2019 16:15 12/6/2019 15:12 1754 

Fill Data Gaps dahearn Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min 

7/11/2019 9:45 7/11/2019 10:45 12/6/2019 15:14 3 

Offset Correction kbliss Offset Correction with value of 1.50NTU. adjust 
for negative values due to calibration error 

12/4/2018 17:00 12/2/2019 14:00 12/16/2019 11:31 34837 

  



 

January 2020 

D-4 Water Year 2019Report – Taylor Creek Flow and Sediment Transport Monitoring Project 

Table D-3. TC-WF Level Correction History 

Correction Type Creator Comment From Time To Time Date Applied 
Points 

Modified 
Delete Region kbliss Delete Region: Testing in office. 10/2/2018 13:15 10/3/2018 14:35 5/1/2019 13:00 293 
Clock Drift Correction kbliss PDT to PST until DST, loggers account for DST. 

Clock Drift Correction with start offset of -60.000 
and end offset of -60.000 

10/2/2018 13:15 11/4/2018 2:55 5/2/2019 18:17 9369 

Delete Region kbliss Delete Region: Testing in office. 10/3/2018 13:40 10/3/2018 14:30 5/2/2019 18:29 11 
Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2018-11-15 18:30:00 -0.02ft)   (2019-09-07 
19:15:00 -0.04ft). Account for aggradation of 
control 

11/15/2018 18:30 9/7/2019 19:15 12/9/2019 21:48 85258 

Copy and Paste kbliss Freehand Correction generating points every 
5.0 minutes. Sensor taken out of water for data 
upload. 

12/18/2018 12:20 12/18/2018 12:40 5/1/2019 12:43 5 

Copy and Paste kbliss Freehand Correction generating points every 
5.0 minutes. Sensor taken out of water for data 
upload. 

12/18/2018 13:20 12/18/2018 13:40 6/12/2019 14:26 5 

Copy and Paste kbliss Freehand Correction generating points every 
5.0 minutes. Sensor taken out of water for data 
upload. 

1/18/2019 10:50 1/18/2019 11:00 5/1/2019 12:41 3 

Copy and Paste kbliss Freehand Correction generating points every 
5.0 minutes. Sensor taken out of water for data 
upload. 

1/18/2019 11:50 1/18/2019 12:00 6/12/2019 14:27 3 

Copy and Paste kbliss Freehand Correction generating points every 
5.0 minutes. Sensor taken out of water for data 
upload. 

2/1/2019 12:50 2/1/2019 13:00 6/12/2019 14:28 3 

Copy and Paste kbliss Freehand Correction generating points every 
5.0 minutes. Sensor taken out of water for data 
upload. 

2/21/2019 14:35 2/21/2019 14:45 6/12/2019 14:28 3 

Clock Drift Correction kbliss PDT to PST until DST, loggers account for DST. 
Clock Drift Correction with start offset of -60.000 
and end offset of -60.000 

3/10/2019 3:00 4/29/2019 14:50 5/2/2019 18:27 14543 

Copy and Paste kbliss Freehand Correction without generating points. 
Sensor taken out of water for data download. 

3/27/2019 11:40 3/27/2019 12:00 7/16/2019 10:22 5 



 

January 2020 

Water Year 2019Report – Taylor Creek Flow and Sediment Transport Monitoring Project D-5 

Table D-3 (continued). TC-WF Level Correction History 

Correction Type Creator Comment From Time To Time Date Applied 
Points 

Modified 
Copy and Paste kbliss Freehand Correction generating points every 

5.0 minutes. Sensor taken out of water for data 
upload. 

4/29/2019 14:30 4/29/2019 14:50 6/12/2019 14:31 5 

Clock Drift Correction kbliss PDT to PST. Clock Drift Correction with start 
offset of -60.000 and end offset of -60.000 

4/29/2019 14:55 6/6/2019 14:30 6/12/2019 14:31 10940 

Copy and Paste kbliss Freehand Correction generating points every 
5.0 minutes. Sensor taken out of water for data 
upload. 

5/23/2019 13:00 5/23/2019 13:30 6/12/2019 14:32 7 

Copy and Paste kbliss Freehand Correction without generating points. 7/29/2019 15:45 7/29/2019 16:15 9/23/2019 12:38 7 
Copy and Paste kbliss Freehand Correction without generating points. 9/6/2019 14:00 9/6/2019 14:30 9/23/2019 12:39 7 
Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-09-07 20:20:00 -0.08ft)   (2019-12-12 
14:25:00 -0.12ft). account for aggradation of 
control 

9/7/2019 20:20 12/12/2019 14:25 12/9/2019 21:51 27566 

Resample kbliss Resample (Interpolation Type) with interval: 
15.00 min. Noise reduction step 1. 

Open Open 7/16/2019 10:54 83685 

Resample kbliss Resample (Linear) with interval: 5.00 min. Noise 
reduction step 2 

Open Open 7/16/2019 10:58 125571 

  



 

January 2020 

D-6 Water Year 2019Report – Taylor Creek Flow and Sediment Transport Monitoring Project 

Table D-4. TC-WF Turbidity Correction History 

Correction Type Creator Comment From Time To Time Date Applied 
Points 

Modified 
Delete Region kbliss Delete Region. Battery dying and fouling of 

well, then battery died. 
4/11/2019 4:00 4/14/2019 14:30 7/5/2019 14:44 131 

Copy and Paste kbliss Freehand Correction without generating 
points. Disturbance during calibration. 

4/29/2019 13:30 4/29/2019 15:00 7/5/2019 14:57 7 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-04-29 15:15:33 1.20NTU)   (2019-
06-06 13:15:34 2.50NTU). Calibration 
correction. 

4/29/2019 15:15 6/6/2019 13:15 7/5/2019 15:04 3641 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-03-27 11:45:33 1.31NTU)   (2019-
03-27 12:00:33 -0.58NTU). Disturbance due to 
downloading data. 

3/27/2019 11:45 3/27/2019 12:00 7/5/2019 15:09 2 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-05-03 08:45:34 1.72NTU)   (2019-
05-03 09:00:33 1.98NTU). Disturbance for 
battery swap. 

5/3/2019 8:45 5/3/2019 9:00 7/18/2019 17:05 2 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-05-23 13:00:33 1.14NTU)   (2019-
05-23 13:15:33 1.17NTU). battery swap. 

5/23/2019 13:00 5/23/2019 13:15 7/18/2019 17:31 2 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-06-06 14:15:33 -0.05NTU)   (2019-
06-19 11:45:34 0.18NTU). Calibration 
correction. 

6/6/2019 14:15 6/19/2019 11:45 7/18/2019 17:50 1239 

Copy and Paste kbliss Freehand Correction without generating 
points. Disturbed during field visit. 

6/6/2019 13:15 6/6/2019 15:30 7/18/2019 17:55 10 

Resample kbliss Resample (Linear) with interval: 15.00 min. For 
export timestamp matching. 

3/8/2019 17:45 Open 7/18/2019 18:07 25820 

Copy and Paste kbliss Copy and Paste from Turbidity, 
Nephelom.TC-E1 Turbidity@TC-EF. data gap 
due to dead battery. 

4/11/2019 3:15 4/15/2019 13:45 12/9/2019 19:48 427 

Amplification kbliss Amplification Correction -- Simple with start 
factor of 0.70 and end factor of 0.43 

4/11/2019 3:15 4/15/2019 13:45 12/9/2019 19:52 427 



 

January 2020 

Water Year 2019Report – Taylor Creek Flow and Sediment Transport Monitoring Project D-7 

Table D-4 (continued). TC-WF Turbidity Correction History 

Correction Type Creator Comment From Time To Time Date Applied 
Points 
Modified 

Copy and Paste kbliss Copy and Paste from Turbidity, 
Nephelom.TC-E1 Turbidity@TC-EF batteries 
died 

9/4/2019 8:15 9/6/2019 14:30 12/9/2019 19:59 218 

Amplification kbliss Amplification Correction -- Simple with start 
factor of 0.55 and end factor of 0.29 

9/4/2019 4:45 9/6/2019 14:30 12/9/2019 20:04 232 

Amplification kbliss Amplification Correction -- Simple with start 
factor of 0.10 and end factor of 0.97 

9/4/2019 5:00 9/6/2019 14:30 12/9/2019 20:14 231 

Copy and Paste kbliss Copy and Paste from Turbidity, 
Nephelom.TC-E1 Turbidity@TC-EF - sensor 
buried 

10/7/2019 12:15 11/8/2019 11:45 12/9/2019 20:22 3071 

Clock Drift Correction kbliss Clock Drift Correction with start offset of -
15.000 and end offset of -15.000 

10/7/2019 12:15 11/8/2019 11:45 12/9/2019 20:23 3071 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min 

4/21/2019 15:30 4/21/2019 16:15 12/9/2019 20:26 2 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min 

9/13/2019 13:30 9/13/2019 14:15 12/9/2019 20:26 2 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min 

11/8/2019 11:30 11/8/2019 12:00 12/9/2019 20:26 1 

Offset Correction kbliss Offset Correction with value of 1.50NTU. 
adjust for slight negative values due to 
calibration errors. 

3/8/2019 17:45 12/2/2019 16:30 12/16/2019 11:27 25820 

Multi-Point Drift 
Correction 

dahearn Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-10-07 12:15:00 -3.50000NTU)   
(2019-11-08 11:45:00 -6.20000NTU) - 
adjustment after copy paste from TC-EF 

10/7/2019 12:15 11/8/2019 11:45 12/22/2019 12:23 3071 
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Table D-5. TC-EF Level Correction History 

Correction Type Creator Comment From Time To Time Date Applied 
Points 

Modified 
Delete Region kbliss Delete Region: Testing in office. 10/2/2018 13:15 10/3/2018 13:15 5/1/2019 19:07 289 
Clock Drift 
Correction 

kbliss Clock Drift Correction with start offset of -60.000 and 
end offset of -60.000. PDT to PST until DST, loggers 
account for DST. 

10/2/2018 14:15 11/4/2018 2:55 5/1/2019 18:08 9369 

Copy and Paste kbliss Freehand Correction generating points every 
5.0 minutes. Sensor taken out of water for data upload. 

10/4/2018 13:30 10/4/2018 13:50 5/1/2019 19:04 5 

Copy and Paste kbliss Freehand Correction without generating points. Sensor 
out of water for download. 

10/19/2018 13:35 10/19/2018 13:55 7/16/2019 16:15 5 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, Diff)(2018-
10-19 13:35:00 -0.02ft)   (2018-10-27 17:55:00 0.01ft) 

10/19/2018 13:35 10/27/2018 17:55 12/10/2019 18:56 2357 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, Diff)(2018-
10-26 09:10:00 0.02ft)   (2018-12-09 11:05:00 0.03ft) 

10/26/2018 9:10 12/9/2018 11:05 12/10/2019 18:43 12696 

Revert to Raw data kbliss Revert to Raw data, filling gap created from DST 11/4/2018 1:55 11/4/2018 3:00 5/2/2019 15:36 14 
Multi-Point Drift 
Correction 

kbliss Fill Data Gap - spike/drop fill 12/14/2018 14:15 12/14/2018 14:20 2/5/2019 17:06 2 

Fill Data Gaps kbliss Fill Data Gap - spike/drop fill 12/18/2018 13:00 12/18/2018 13:15 2/5/2019 17:04 2 
Delete Region kbliss Delete Region 12/18/2018 13:05 12/18/2018 13:10 2/5/2019 17:03 2 
Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, Diff)(2018-
12-18 13:05:00 -0.00355ft)   (2018-12-18 13:15:00 -
0.03605ft) 

12/18/2018 13:05 12/18/2018 13:15 2/5/2019 17:05 3 

Multi-Point Drift 
Correction 

kbliss Fill Data Gap - spike/drop fill 1/18/2019 11:35 1/18/2019 11:40 2/5/2019 17:09 2 

Copy and Paste kbliss Freehand Correction generating points every 
5.0 minutes. Sensor taken out of water for data upload. 

2/1/2019 12:05 2/1/2019 12:35 5/1/2019 19:01 7 

Copy and Paste kbliss Freehand Correction generating points every 
5.0 minutes. Sensor taken out of water for data upload. 

2/21/2019 13:45 2/21/2019 13:59 5/1/2019 19:10 5 

Clock Drift 
Correction 

kbliss Clock Drift Correction with start offset of -60.000 and 
end offset of -60.000. adjust for PDT until log restarted 
on 6/6 

3/10/2019 2:00 6/6/2019 13:45 12/13/2019 18:51 25486 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate of 5.00 
min. sensor out for download 

3/27/2019 10:40 3/27/2019 11:25 12/13/2019 20:56 8 
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Table D-5 (continued). TC-EF Level Correction History 

Correction Type Creator Comment From Time To Time Date Applied 
Points 
Modified 

Delete Region kbliss Delete Region 3/27/2019 10:45 3/27/2019 11:20 12/13/2019 20:55 8 
Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, Diff)(2019-
04-12 04:25:00 0.10ft)   (2019-09-07 23:20:00 0.07ft) 

4/12/2019 4:25 9/7/2019 23:20 12/9/2019 21:12 42852 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate of 5.00 
min. sensor out for DL 

4/29/2019 13:45 4/29/2019 14:45 12/13/2019 21:00 11 

Delete Region kbliss Delete Region Sensor out for download 4/29/2019 13:50 4/29/2019 14:25 12/13/2019 20:59 8 
Delete Region kbliss Delete Region Sensor out for download 4/29/2019 13:50 4/29/2019 14:40 12/13/2019 21:00 11 
Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate of 5.00 

min 
5/23/2019 12:10 5/23/2019 13:05 12/13/2019 19:21 10 

Delete Region kbliss Delete Region. sensor out of water for DL 5/23/2019 12:15 5/23/2019 13:00 12/13/2019 19:20 10 
Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate of 5.00 

min. sensor out for DL 
7/29/2019 15:15 7/29/2019 15:45 12/14/2019 21:52 5 

Delete Region kbliss Delete Region Sensor out for download 7/29/2019 15:20 7/29/2019 15:40 12/14/2019 21:52 5 
Copy and Paste kbliss Freehand Correction without generating points. 9/6/2019 13:15 9/6/2019 13:45 9/23/2019 12:31 7 
Copy and Paste kbliss Freehand Correction without generating points. 9/6/2019 13:15 9/6/2019 14:10 9/23/2019 12:31 12 
Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, Diff)(2019-
09-07 20:45:00 0.07ft)   (2019-09-08 00:20:00 0.17ft). 
smoothing transition 

9/7/2019 20:45 9/8/2019 0:20 12/14/2019 19:21 44 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, Diff)(2019-
09-07 23:25:00 0.25ft)   (2019-10-07 09:45:00 0.21ft) 

9/7/2019 23:25 10/7/2019 9:45 12/9/2019 21:23 8477 

Multi-Point Drift 
Correction 

dahearn Multi-Point Drift Correction of (Date/Time, Diff)(2019-
09-13 15:05:00 0.23149ft)   (2019-09-13 15:15:00 
0.00000ft) 

9/13/2019 15:05 9/13/2019 15:15 12/16/2019 11:47 3 

Multi-Point Drift 
Correction 

dahearn Multi-Point Drift Correction of (Date/Time, Diff)(2019-
09-13 15:05:00 -0.35237ft)   (2019-09-13 16:10:00 -
0.39802ft) 

9/13/2019 15:05 9/13/2019 16:10 12/16/2019 11:47 14 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, Diff)(2019-
09-13 16:15:00 -0.40ft)   (2019-09-15 02:45:00 -0.40ft) 

9/13/2019 16:15 9/15/2019 2:45 12/14/2019 15:19 415 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, Diff)(2019-
09-15 02:50:00 -0.16ft)   (2019-09-17 10:00:00 -0.04ft) 

9/15/2019 2:50 9/17/2019 10:00 12/14/2019 15:29 663 
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Table D-5 (continued). TC-EF Level Correction History 

Correction Type Creator Comment From Time To Time Date Applied 
Points 
Modified 

Offset Correction dahearn Offset Correction with value of -0.08000ft - control 
blew out 

9/15/2019 2:50 10/7/2019 9:30 12/16/2019 12:05 6417 

Resample kbliss Resample (Interpolation Type) with interval: 15.00 min. 
Step 1. Smoothing to reduce noise. 

Open Open 7/16/2019 14:52 83711 

Resample kbliss Resample (Interpolation Type) with interval: 5.00 min. 
Noise reduction step 2. Smoothing to reduce noise. 

Open Open 7/16/2019 14:54 125571 
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Table D-6 TC-EF Turbidity Correction History 

Correction Type Creator Comment From Time To Time Date Applied 
Points 

Modified 
Offset Correction kbliss Offset Correction with value of 3.00NTU. Adjust 

for negative values due to using DI for 0 cal 
Open Open 7/5/2019 13:56 25771 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-04-10 21:00:33 -0.40NTU)   (2019-
04-15 00:45:33 -5.77NTU). Fouling of well. 

4/10/2019 21:00 4/15/2019 0:45 7/5/2019 13:39 399 

Offset Correction kbliss Offset Correction with value of -90.50NTU. 
Spike during calibration. 

5/23/2019 12:45 5/23/2019 12:45 7/5/2019 13:46 1 

Offset Correction kbliss Offset Correction with value of -125.41NTU. 
Spike during calibration. 

4/29/2019 14:15 4/29/2019 14:15 7/5/2019 13:52 1 

Offset Correction kbliss Offset Correction with value of -25.20NTU. 
Fouling of well. 

5/22/2019 9:30 5/23/2019 12:15 7/5/2019 14:07 108 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-05-22 09:30:33 3.80NTU)   (2019-05-
23 12:15:32 0.30NTU). Further adjustments due 
to fouling and calibration. 

5/22/2019 9:30 5/23/2019 12:15 7/5/2019 14:11 108 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-05-17 00:00:32 0.00NTU)   (2019-05-
17 20:45:33 -8.58NTU). Suspect fouling. 

5/17/2019 0:00 5/17/2019 20:45 7/5/2019 14:38 84 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-05-17 17:45:33 -6.56NTU)   (2019-
05-20 00:15:33 -5.36NTU). Suspected fouling. 

5/17/2019 17:45 5/20/2019 0:15 7/5/2019 14:40 219 

Resample kbliss Resample (Linear) with interval: 15.00 min 3/8/2019 17:45 Open 7/18/2019 16:27 25816 
Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 

of 15.00 min 
4/15/2019 0:15 4/15/2019 12:15 12/5/2019 22:14 47 

Copy and Paste kbliss Copy and Paste from Turbidity, 
Nephelom.SPU_STA401 Turbidity@Taylor 
Sta401 - sensor buried 

7/10/2019 17:00 7/29/2019 17:15 12/5/2019 22:23 1826 

Amplification kbliss Amplification Correction -- Simple with start 
factor of 1.40 and end factor of 1.40 

7/10/2019 17:00 7/29/2019 17:15 12/5/2019 22:24 1826 

Clock Drift Correction dahearn Clock Drift Correction with start offset of -
30.000 and end offset of -30.000 

7/10/2019 17:00 7/29/2019 17:15 12/6/2019 15:17 1826 



 

January 2020 

D-12 Water Year 2019Report – Taylor Creek Flow and Sediment Transport Monitoring Project 

 
Table D-6 (continued). TC-EF Turbidity Correction History 

Correction Type Creator Comment From Time To Time Date Applied 
Points 

Modified 
Fill Data Gaps dahearn Fill Data Gaps (Linear)  with gap resample rate 

of 15.00 min 
7/29/2019 16:45 7/29/2019 17:30 12/6/2019 15:18 2 

Offset Correction kbliss Offset Correction with value of -31.57NTU. 
spike due to well maintenance 

9/6/2019 13:15 9/6/2019 13:15 12/9/2019 15:32 1 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-08-02 08:00:00 -0.70NTU)   (2019-
09-06 13:00:00 -7.25NTU) correcting for fouling 
of well 

8/2/2019 8:00 9/6/2019 13:00 12/9/2019 15:41 3381 

Copy and Paste kbliss Copy and Paste from Turbidity, Nephelom.TC-
W1 Turbidity@TC-WF. EF well filled in. 

9/7/2019 18:15 10/7/2019 10:30 12/9/2019 17:22 2850 

Amplification kbliss Amplification Correction -- Simple with start 
factor of 1.30 and end factor of 1.30. adjust for 
copy from WF 

9/7/2019 18:15 10/7/2019 10:30 12/9/2019 17:24 2850 

Clock Drift Correction kbliss Clock Drift Correction with start offset of 15.000 
and end offset of 15.000. account for 15 min 
lag between WF and EF 

9/7/2019 18:15 10/7/2019 10:30 12/9/2019 17:30 2850 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min 

9/7/2019 18:00 9/7/2019 18:30 12/9/2019 17:30 1 

Fill Data Gaps kbliss Fill Data Gaps (Linear)  with gap resample rate 
of 15.00 min 

9/13/2019 13:45 9/13/2019 14:30 12/9/2019 17:31 2 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-11-07 16:00:00 1.10NTU)   (2019-12-
02 15:30:00 1.10NTU)  adjusted for cal 12/2 

11/7/2019 16:00 12/2/2019 15:30 12/9/2019 18:11 2399 

Multi-Point Drift 
Correction 

kbliss Multi-Point Drift Correction of (Date/Time, 
Diff)(2019-07-10 17:00:00 0.30NTU)   (2019-07-
29 16:15:00 0.70NTU). well filled in 

7/10/2019 17:00 7/29/2019 16:15 12/9/2019 18:33 1822 

Offset Correction kbliss Offset Correction with value of 1.00NTU. adjust 
for negative values due to calibration error 

3/8/2019 17:45 12/2/2019 15:30 12/16/2019 11:28 25816 

 



 

 

APPENDIX E 

Delineated Storm Events 
 





Table E-1. Delineated Storm Events

pms

Rainfall Statistics Flow/Sample Statistics
Start 10/5/2018 8:40 Station SPU_STA401 TC‐W1 TC‐E1
Stop 10/5/2018 19:35 Start 10/5/2018 8:35 10/5/2018 8:35 10/5/2018 8:35
Duration (hour) 10.917 Stop 10/6/2018 7:30 10/6/2018 7:35 10/6/2018 7:30
Total (in) 0.45 Duration (hour) 23 23.0833 23
Average Intensity (in/hr) 0.041 Average (ft^3/sec) 1.851 0.1424 1.2509
Maximum (in) 0.02 Maximum (ft^3/sec) 6.0895 0.4945 2.8113
Maximum Intensity (in/hr) 0.24 Volume (cf) 153264.4844 11837.1904 103572.7266
Antecedent Dry Period (hour) 50.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 10/7/2018 11:45 Station SPU_STA401 TC‐W1 TC‐E1
Stop 10/9/2018 7:40 Start 10/7/2018 11:45 10/7/2018 11:45 10/7/2018 11:45
Duration (hour) 43.917 Stop 10/9/2018 19:40 10/9/2018 19:40 10/9/2018 19:40
Total (in) 0.46 Duration (hour) 56 56 56
Average Intensity (in/hr) 0.01 Average (ft^3/sec) 1.254 0.0933 0.998
Maximum (in) 0.02 Maximum (ft^3/sec) 4.0435 0.5275 1.9313
Maximum Intensity (in/hr) 0.24 Volume (cf) 252810.2812 18815.4609 201205.7969
Antecedent Dry Period (hour) 40.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 10/25/2018 6:10 Station SPU_STA401 TC‐W1 TC‐E1
Stop 10/26/2018 9:00 Start 10/25/2018 6:10 10/25/2018 6:10 10/25/2018 6:10
Duration (hour) 26.833 Stop 10/26/2018 20:55 10/26/2018 20:55 10/26/2018 20:55
Total (in) 0.92 Duration (hour) 38.8333 38.8333 38.8333
Average Intensity (in/hr) 0.034 Average (ft^3/sec) 2.4767 0.1816 1.3719
Maximum (in) 0.03 Maximum (ft^3/sec) 12.5968 1.1216 4.6066
Maximum Intensity (in/hr) 0.36 Volume (cf) 346247.6562 25393.9277 191786.1875
Antecedent Dry Period (hour) 35.5 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 1

Event 2

Event 3
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 10/27/2018 16:15 Station SPU_STA401 TC‐W1 TC‐E1
Stop 10/28/2018 19:40 Start 10/27/2018 16:15 10/27/2018 16:15 10/27/2018 16:15
Duration (hour) 27.417 Stop 10/29/2018 7:40 10/29/2018 7:40 10/29/2018 7:40
Total (in) 1.42 Duration (hour) 39.5 39.5 39.5
Average Intensity (in/hr) 0.052 Average (ft^3/sec) 4.7032 0.3636 2.0964
Maximum (in) 0.04 Maximum (ft^3/sec) 14.1426 1.271 5.9623
Maximum Intensity (in/hr) 0.48 Volume (cf) 668795.0625 51704.4531 298114.3438
Antecedent Dry Period (hour) 31.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 11/1/2018 22:15 Station SPU_STA401 TC‐W1 TC‐E1
Stop 11/2/2018 3:15 Start 11/1/2018 22:15 11/1/2018 22:15 11/1/2018 22:15
Duration (hour) 5 Stop 11/2/2018 15:10 11/2/2018 15:10 11/2/2018 15:10
Total (in) 0.29 Duration (hour) 17 17 17
Average Intensity (in/hr) 0.058 Average (ft^3/sec) 2.3221 0.1681 1.3394
Maximum (in) 0.02 Maximum (ft^3/sec) 9.0796 0.6084 3.9818
Maximum Intensity (in/hr) 0.24 Volume (cf) 142111.2188 10288.7686 81969.7578
Antecedent Dry Period (hour) 22.6 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 11/3/2018 10:30 Station SPU_STA401 TC‐W1 TC‐E1
Stop 11/4/2018 9:15 Start 11/3/2018 10:25 11/3/2018 10:25 11/3/2018 10:25
Duration (hour) 22.75 Stop 11/4/2018 21:10 11/4/2018 21:15 11/4/2018 21:10
Total (in) 0.41 Duration (hour) 34.8333 34.9167 34.8333
Average Intensity (in/hr) 0.018 Average (ft^3/sec) 2.6869 0.2314 1.3222
Maximum (in) 0.02 Maximum (ft^3/sec) 14.6935 1.1376 6.3885
Maximum Intensity (in/hr) 0.24 Volume (cf) 336936.375 29081.8477 165809.75
Antecedent Dry Period (hour) 31.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 6
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 11/6/2018 17:20 Station SPU_STA401 TC‐W1 TC‐E1
Stop 11/7/2018 1:20 Start 11/6/2018 17:15 11/6/2018 17:15 11/6/2018 17:15
Duration (hour) 8 Stop 11/7/2018 13:15 11/7/2018 13:15 11/7/2018 13:15
Total (in) 0.25 Duration (hour) 20.0833 20.0833 20.0833
Average Intensity (in/hr) 0.031 Average (ft^3/sec) 2.5411 0.2084 1.3322
Maximum (in) 0.1 Maximum (ft^3/sec) 12.1836 0.8195 6.6363
Maximum Intensity (in/hr) 1.2 Volume (cf) 183720.5 15064.0205 96316.7422
Antecedent Dry Period (hour) 15.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 11/21/2018 12:15 Station SPU_STA401 TC‐W1 TC‐E1
Stop 11/23/2018 18:25 Start 11/21/2018 12:10 11/21/2018 12:10 11/21/2018 12:10
Duration (hour) 54.167 Stop 11/24/2018 6:20 11/24/2018 6:20 11/24/2018 6:20
Total (in) 1.23 Duration (hour) 66.25 66.25 66.25
Average Intensity (in/hr) 0.023 Average (ft^3/sec) 2.2984 0.2059 1.3999
Maximum (in) 0.03 Maximum (ft^3/sec) 8.278 0.8959 5.6705
Maximum Intensity (in/hr) 0.36 Volume (cf) 548172.75 49112.6719 333884.0312
Antecedent Dry Period (hour) 30.9 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 11/25/2018 22:10 Station SPU_STA401 TC‐W1 TC‐E1
Stop 11/28/2018 22:20 Start 11/25/2018 22:10 11/25/2018 22:05 11/25/2018 22:05
Duration (hour) 72.167 Stop 11/29/2018 10:15 11/29/2018 10:15 11/29/2018 10:20
Total (in) 2.15 Duration (hour) 84.1667 84.25 84.3333
Average Intensity (in/hr) 0.03 Average (ft^3/sec) 4.1956 1.9727 2.2422
Maximum (in) 0.03 Maximum (ft^3/sec) 17.8963 8.9502 14.0562
Maximum Intensity (in/hr) 0.36 Volume (cf) 1271254 598331.5 680742.0625
Antecedent Dry Period (hour) 51.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 7

Event 8

Event 9
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 11/30/2018 18:15 Station SPU_STA401 TC‐W1 TC‐E1
Stop 12/2/2018 1:55 Start 11/30/2018 18:10 11/30/2018 18:10 11/30/2018 18:10
Duration (hour) 31.667 Stop 12/2/2018 13:50 12/2/2018 13:50 12/2/2018 13:50
Total (in) 0.27 Duration (hour) 43.75 43.75 43.75
Average Intensity (in/hr) 0.009 Average (ft^3/sec) 1.5293 0.5707 0.8325
Maximum (in) 0.01 Maximum (ft^3/sec) 4.2159 1.3145 2.7342
Maximum Intensity (in/hr) 0.12 Volume (cf) 240868.9844 89892.7109 131113.0938
Antecedent Dry Period (hour) 16.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 12/9/2018 8:40 Station SPU_STA401 TC‐W1 TC‐E1
Stop 12/10/2018 10:45 Start 12/9/2018 8:35 12/9/2018 8:35 12/9/2018 8:40
Duration (hour) 26.083 Stop 12/10/2018 22:40 12/10/2018 22:40 12/10/2018 22:40
Total (in) 0.66 Duration (hour) 38.1667 38.1667 38.0833
Average Intensity (in/hr) 0.025 Average (ft^3/sec) 2.2265 0.6949 0.9987
Maximum (in) 0.01 Maximum (ft^3/sec) 4.6153 1.3093 2.9932
Maximum Intensity (in/hr) 0.12 Volume (cf) 305914.7812 95479.3672 136916.9531
Antecedent Dry Period (hour) 174.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 12/11/2018 1:45 Station SPU_STA401 TC‐W1 TC‐E1
Stop 12/11/2018 18:10 Start 12/11/2018 1:40 12/11/2018 1:40 12/11/2018 1:40
Duration (hour) 16.417 Stop 12/12/2018 6:10 12/12/2018 6:10 12/12/2018 6:10
Total (in) 0.59 Duration (hour) 28.5833 28.5833 28.5833
Average Intensity (in/hr) 0.036 Average (ft^3/sec) 3.3194 1.6732 1.338
Maximum (in) 0.02 Maximum (ft^3/sec) 9.1856 4.0919 4.8864
Maximum Intensity (in/hr) 0.24 Volume (cf) 341570.5938 172174.125 137678.5469
Antecedent Dry Period (hour) 15 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 10

Event 11

Event 12
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 12/12/2018 18:25 Station SPU_STA401 TC‐W1 TC‐E1
Stop 12/13/2018 16:50 Start 12/12/2018 18:20 12/12/2018 18:20 12/12/2018 18:20
Duration (hour) 22.417 Stop 12/14/2018 4:50 12/14/2018 4:50 12/14/2018 4:50
Total (in) 0.32 Duration (hour) 34.5833 34.5833 34.5833
Average Intensity (in/hr) 0.014 Average (ft^3/sec) 1.8721 0.8873 0.676
Maximum (in) 0.01 Maximum (ft^3/sec) 3.574 1.5496 1.4227
Maximum Intensity (in/hr) 0.12 Volume (cf) 233077.875 110469.6875 84166.5312
Antecedent Dry Period (hour) 24.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 12/15/2018 22:40 Station SPU_STA401 TC‐W1 TC‐E1
Stop 12/19/2018 9:45 Start 12/15/2018 22:40 12/15/2018 22:40 12/15/2018 22:40
Duration (hour) 83.083 Stop 12/19/2018 21:40 12/19/2018 21:40 12/19/2018 21:40
Total (in) 1.86 Duration (hour) 95.0833 95.0833 95.0833
Average Intensity (in/hr) 0.022 Average (ft^3/sec) 3.2086 1.5735 1.1451
Maximum (in) 0.09 Maximum (ft^3/sec) 11.5704 6.1537 5.3697
Maximum Intensity (in/hr) 1.08 Volume (cf) 1098293.5 538624.625 391977.5312
Antecedent Dry Period (hour) 18.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 12/20/2018 2:10 Station SPU_STA401 TC‐W1 TC‐E1
Stop 12/20/2018 16:20 Start 12/20/2018 2:10 12/20/2018 2:10 12/20/2018 2:10
Duration (hour) 14.167 Stop 12/21/2018 4:15 12/21/2018 4:15 12/21/2018 4:15
Total (in) 0.28 Duration (hour) 26.1667 26.1667 26.1667
Average Intensity (in/hr) 0.02 Average (ft^3/sec) 2.9163 1.3524 1.0149
Maximum (in) 0.02 Maximum (ft^3/sec) 7.9751 2.4337 4.5389
Maximum Intensity (in/hr) 0.24 Volume (cf) 274714.4375 127397.8125 95602.1953
Antecedent Dry Period (hour) 16.4 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 13

Event 14

Event 15
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 12/22/2018 17:50 Station SPU_STA401 TC‐W1 TC‐E1
Stop 12/23/2018 21:30 Start 12/22/2018 17:45 12/22/2018 17:45 12/22/2018 17:50
Duration (hour) 27.667 Stop 12/24/2018 9:30 12/24/2018 9:30 12/24/2018 9:30
Total (in) 0.98 Duration (hour) 39.8333 39.8333 39.75
Average Intensity (in/hr) 0.035 Average (ft^3/sec) 4.208 2.62 1.4504
Maximum (in) 0.03 Maximum (ft^3/sec) 14.5814 6.2671 7.2407
Maximum Intensity (in/hr) 0.36 Volume (cf) 603432.25 375703.3125 207546.1875
Antecedent Dry Period (hour) 34.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 12/26/2018 8:10 Station SPU_STA401 TC‐W1 TC‐E1
Stop 12/27/2018 9:20 Start 12/26/2018 8:10 12/26/2018 8:10 12/26/2018 8:10
Duration (hour) 25.167 Stop 12/27/2018 21:20 12/27/2018 21:20 12/27/2018 21:20
Total (in) 0.16 Duration (hour) 37.25 37.25 37.25
Average Intensity (in/hr) 0.006 Average (ft^3/sec) 1.5753 0.8343 0.5543
Maximum (in) 0.01 Maximum (ft^3/sec) 2.1503 1.1557 1.0185
Maximum Intensity (in/hr) 0.12 Volume (cf) 211247.75 111882.4297 74325.2188
Antecedent Dry Period (hour) 26.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 12/28/2018 5:40 Station SPU_STA401 TC‐W1 TC‐E1
Stop 12/28/2018 21:15 Start 12/28/2018 5:35 12/28/2018 5:35 12/28/2018 5:35
Duration (hour) 15.583 Stop 12/29/2018 9:10 12/29/2018 9:15 12/29/2018 9:10
Total (in) 0.4 Duration (hour) 27.6667 27.75 27.6667
Average Intensity (in/hr) 0.026 Average (ft^3/sec) 2.6816 1.5051 0.9599
Maximum (in) 0.01 Maximum (ft^3/sec) 6.5021 2.7601 3.5353
Maximum Intensity (in/hr) 0.12 Volume (cf) 267089.75 150356.6562 95608.6641
Antecedent Dry Period (hour) 20.3 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 18

Event 16

Event 17
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 12/29/2018 12:05 Station SPU_STA401 TC‐W1 TC‐E1
Stop 12/29/2018 23:55 Start 12/29/2018 12:00 12/29/2018 12:00 12/29/2018 12:00
Duration (hour) 11.833 Stop 12/30/2018 11:55 12/30/2018 11:55 12/30/2018 11:55
Total (in) 0.68 Duration (hour) 24 24 24
Average Intensity (in/hr) 0.058 Average (ft^3/sec) 5.2636 3.6153 1.8807
Maximum (in) 0.02 Maximum (ft^3/sec) 12.6609 6.8629 6.4385
Maximum Intensity (in/hr) 0.24 Volume (cf) 454776.0938 312358.1562 162490.875
Antecedent Dry Period (hour) 14.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 1/2/2019 23:35 Station SPU_STA401 TC‐W1 TC‐E1
Stop 1/4/2019 15:50 Start 1/2/2019 23:35 1/2/2019 23:35 1/2/2019 23:35
Duration (hour) 40.25 Stop 1/5/2019 3:50 1/5/2019 3:45 1/5/2019 3:45
Total (in) 0.99 Duration (hour) 52.3333 52.25 52.25
Average Intensity (in/hr) 0.025 Average (ft^3/sec) 2.8501 2.2179 1.1521
Maximum (in) 0.02 Maximum (ft^3/sec) 6.7423 4.9664 4.3004
Maximum Intensity (in/hr) 0.24 Volume (cf) 536957.5625 417193.0625 216715.5781
Antecedent Dry Period (hour) 63.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 1/5/2019 16:50 Station SPU_STA401 TC‐W1 TC‐E1
Stop 1/6/2019 2:45 Start 1/5/2019 16:50 1/5/2019 16:50 1/5/2019 16:50
Duration (hour) 9.917 Stop 1/6/2019 14:45 1/6/2019 14:45 1/6/2019 14:45
Total (in) 0.17 Duration (hour) 22 22 22
Average Intensity (in/hr) 0.017 Average (ft^3/sec) 1.9153 1.3146 0.6987
Maximum (in) 0.01 Maximum (ft^3/sec) 2.9288 1.7923 1.1362
Maximum Intensity (in/hr) 0.12 Volume (cf) 151689.6719 104116.5625 55335.8594
Antecedent Dry Period (hour) 25 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 19

Event 20

Event 21
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 1/6/2019 16:30 Station SPU_STA401 TC‐W1 TC‐E1
Stop 1/7/2019 2:30 Start 1/6/2019 16:30 1/6/2019 16:25 1/6/2019 16:25
Duration (hour) 10 Stop 1/7/2019 14:25 1/7/2019 14:25 1/7/2019 14:30
Total (in) 0.33 Duration (hour) 22 22.0833 22.1667
Average Intensity (in/hr) 0.033 Average (ft^3/sec) 3.0719 2.1069 1.1921
Maximum (in) 0.02 Maximum (ft^3/sec) 7.1438 3.608 3.7389
Maximum Intensity (in/hr) 0.24 Volume (cf) 243298.0156 167496.0938 95127.3203
Antecedent Dry Period (hour) 13.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 1/8/2019 8:15 Station SPU_STA401 TC‐W1 TC‐E1
Stop 1/10/2019 14:00 Start 1/8/2019 8:10 1/8/2019 8:10 1/8/2019 8:10
Duration (hour) 53.75 Stop 1/11/2019 2:00 1/11/2019 2:00 1/11/2019 2:00
Total (in) 0.64 Duration (hour) 65.9167 65.9167 65.9167
Average Intensity (in/hr) 0.012 Average (ft^3/sec) 2.5143 1.7749 0.9201
Maximum (in) 0.02 Maximum (ft^3/sec) 8.071 4.2834 4.74
Maximum Intensity (in/hr) 0.24 Volume (cf) 596653.4375 421174.375 218330.7344
Antecedent Dry Period (hour) 29.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 1/18/2019 15:50 Station SPU_STA401 TC‐W1 TC‐E1
Stop 1/19/2019 13:30 Start 1/18/2019 15:45 1/18/2019 15:45 1/18/2019 15:50
Duration (hour) 21.667 Stop 1/20/2019 1:25 1/20/2019 1:25 1/20/2019 1:25
Total (in) 0.37 Duration (hour) 33.75 33.75 33.6667
Average Intensity (in/hr) 0.017 Average (ft^3/sec) 2.1072 1.1502 1.0657
Maximum (in) 0.02 Maximum (ft^3/sec) 6.8008 2.4609 4.4399
Maximum Intensity (in/hr) 0.24 Volume (cf) 256018.7969 139751.1719 129159.1016
Antecedent Dry Period (hour) 15.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 22

Event 23

Event 24
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 1/22/2019 13:30 Station SPU_STA401 TC‐W1 TC‐E1
Stop 1/23/2019 10:10 Start 1/22/2019 13:25 1/22/2019 13:30 1/22/2019 13:25
Duration (hour) 20.667 Stop 1/23/2019 22:05 1/23/2019 22:05 1/23/2019 22:05
Total (in) 0.94 Duration (hour) 32.75 32.6667 32.75
Average Intensity (in/hr) 0.045 Average (ft^3/sec) 4.2477 2.4388 2.0417
Maximum (in) 0.04 Maximum (ft^3/sec) 13.4986 5.6716 8.8467
Maximum Intensity (in/hr) 0.48 Volume (cf) 500804.4688 286802.875 240713.9219
Antecedent Dry Period (hour) 30.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 1/24/2019 0:50 Station SPU_STA401 TC‐W1 TC‐E1
Stop 1/24/2019 4:45 Start 1/24/2019 0:45 1/24/2019 0:45 1/24/2019 0:50
Duration (hour) 3.917 Stop 1/24/2019 16:40 1/24/2019 16:40 1/24/2019 16:40
Total (in) 0.1 Duration (hour) 16 16 15.9167
Average Intensity (in/hr) 0.025 Average (ft^3/sec) 2.2756 1.3545 1.0847
Maximum (in) 0.01 Maximum (ft^3/sec) 3.3418 1.8008 1.5117
Maximum Intensity (in/hr) 0.12 Volume (cf) 131072.6094 78020.1719 62151.293
Antecedent Dry Period (hour) 14.7 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 1/31/2019 20:35 Station SPU_STA401 TC‐W1 TC‐E1
Stop 2/1/2019 22:45 Start 1/31/2019 20:35 1/31/2019 20:35 1/31/2019 20:35
Duration (hour) 26.167 Stop 2/2/2019 10:40 2/2/2019 10:40 2/2/2019 10:40
Total (in) 0.69 Duration (hour) 38.1667 38.1667 38.1667
Average Intensity (in/hr) 0.026 Average (ft^3/sec) 2.4689 0.9268 1.5478
Maximum (in) 0.01 Maximum (ft^3/sec) 5.4552 1.9399 3.8167
Maximum Intensity (in/hr) 0.12 Volume (cf) 339225.1875 127342.0938 212674.1875
Antecedent Dry Period (hour) 183.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 25

Event 26

Event 27
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 2/5/2019 9:10 Station SPU_STA401 TC‐W1 TC‐E1
Stop 2/5/2019 11:05 Start 2/5/2019 9:10 2/5/2019 9:10 2/5/2019 9:10
Duration (hour) 1.917 Stop 2/5/2019 23:00 2/5/2019 23:05 2/5/2019 23:00
Total (in) 0.22 Duration (hour) 13.9167 14 13.9167
Average Intensity (in/hr) 0.115 Average (ft^3/sec) 1.291 0.2007 0.9842
Maximum (in) 0.02 Maximum (ft^3/sec) 1.7801 0.2864 1.283
Maximum Intensity (in/hr) 0.24 Volume (cf) 64681.1172 10113.4521 49306.5234
Antecedent Dry Period (hour) 40.5 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 2/10/2019 9:40 Station SPU_STA401 TC‐W1 TC‐E1
Stop 2/12/2019 15:40 Start 2/10/2019 9:40 2/10/2019 9:40 2/10/2019 9:40
Duration (hour) 54 Stop 2/13/2019 3:40 2/13/2019 3:40 2/13/2019 3:40
Total (in) 2.99 Duration (hour) 66.0833 66.0833 66.0833
Average Intensity (in/hr) 0.055 Average (ft^3/sec) 2.7235 1.462 1.7456
Maximum (in) 0.02 Maximum (ft^3/sec) 7.7673 5.9901 4.9604
Maximum Intensity (in/hr) 0.24 Volume (cf) 647926.125 347808.625 415275.4375
Antecedent Dry Period (hour) 17.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 2/14/2019 14:20 Station SPU_STA401 TC‐W1 TC‐E1
Stop 2/15/2019 7:25 Start 2/14/2019 14:20 2/14/2019 14:15 2/14/2019 14:20
Duration (hour) 17.083 Stop 2/15/2019 19:25 2/15/2019 19:25 2/15/2019 19:25
Total (in) 0.19 Duration (hour) 29.1667 29.25 29.1667
Average Intensity (in/hr) 0.011 Average (ft^3/sec) 4.0901 1.8335 1.6408
Maximum (in) 0.02 Maximum (ft^3/sec) 5.805 2.7267 2.361
Maximum Intensity (in/hr) 0.24 Volume (cf) 429461.5938 193071.9375 172278.9219
Antecedent Dry Period (hour) 29.9 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 30

Event 28

Event 29
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 2/16/2019 8:10 Station SPU_STA401 TC‐W1 TC‐E1
Stop 2/16/2019 21:25 Start 2/16/2019 8:10 2/16/2019 8:10 2/16/2019 8:10
Duration (hour) 13.25 Stop 2/17/2019 9:20 2/17/2019 9:20 2/17/2019 9:20
Total (in) 0.18 Duration (hour) 25.25 25.25 25.25
Average Intensity (in/hr) 0.014 Average (ft^3/sec) 3.8818 1.634 1.4245
Maximum (in) 0.01 Maximum (ft^3/sec) 6.207 2.6121 2.5492
Maximum Intensity (in/hr) 0.12 Volume (cf) 352854.8438 148528.2344 129485.9688
Antecedent Dry Period (hour) 24.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 2/18/2019 6:25 Station SPU_STA401 TC‐W1 TC‐E1
Stop 2/20/2019 12:55 Start 2/18/2019 6:20 2/18/2019 6:20 2/18/2019 6:20
Duration (hour) 54.5 Stop 2/21/2019 0:55 2/21/2019 0:55 2/21/2019 0:55
Total (in) 0.38 Duration (hour) 66.6667 66.6667 66.6667
Average Intensity (in/hr) 0.007 Average (ft^3/sec) 3.6424 1.7888 1.2781
Maximum (in) 0.02 Maximum (ft^3/sec) 8.1301 3.7842 3.5353
Maximum Intensity (in/hr) 0.24 Volume (cf) 874187.8125 429310.1875 306737.5625
Antecedent Dry Period (hour) 33 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 2/22/2019 8:40 Station SPU_STA401 TC‐W1 TC‐E1
Stop 2/22/2019 18:35 Start 2/22/2019 8:35 2/22/2019 8:35 2/22/2019 8:40
Duration (hour) 9.917 Stop 2/23/2019 6:30 2/23/2019 6:30 2/23/2019 6:30
Total (in) 0.16 Duration (hour) 22 22 21.9167
Average Intensity (in/hr) 0.016 Average (ft^3/sec) 2.5997 1.0645 1.039
Maximum (in) 0.02 Maximum (ft^3/sec) 4.2093 1.632 1.7438
Maximum Intensity (in/hr) 0.24 Volume (cf) 205894.375 84306.0703 81973.9375
Antecedent Dry Period (hour) 43.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 31

Event 32

Event 33
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 2/23/2019 16:05 Station SPU_STA401 TC‐W1 TC‐E1
Stop 2/23/2019 23:05 Start 2/23/2019 16:05 2/23/2019 16:05 2/23/2019 16:05
Duration (hour) 7 Stop 2/24/2019 11:05 2/24/2019 11:00 2/24/2019 11:00
Total (in) 0.11 Duration (hour) 19.0833 19 19
Average Intensity (in/hr) 0.016 Average (ft^3/sec) 2.328 0.8356 1.0047
Maximum (in) 0.02 Maximum (ft^3/sec) 3.2631 1.1802 1.4058
Maximum Intensity (in/hr) 0.24 Volume (cf) 159932.8125 57155.4609 68722.4141
Antecedent Dry Period (hour) 21.5 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 3/6/2019 13:40 Station SPU_STA401 TC‐W1 TC‐E1
Stop 3/6/2019 17:15 Start 3/6/2019 13:40 3/6/2019 13:40 3/6/2019 13:40
Duration (hour) 3.583 Stop 3/7/2019 5:10 3/7/2019 5:10 3/7/2019 5:10
Total (in) 0.1 Duration (hour) 15.5833 15.5833 15.5833
Average Intensity (in/hr) 0.028 Average (ft^3/sec) 1.2913 0.2689 0.7419
Maximum (in) 0.01 Maximum (ft^3/sec) 1.4886 0.3233 0.874
Maximum Intensity (in/hr) 0.12 Volume (cf) 72444.6641 15083.8096 41619.2578
Antecedent Dry Period (hour) 254.6 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 3/7/2019 6:45 Station SPU_STA401 TC‐W1 TC‐E1
Stop 3/7/2019 9:50 Start 3/7/2019 6:40 3/7/2019 6:40 3/7/2019 6:40
Duration (hour) 3.083 Stop 3/7/2019 21:45 3/7/2019 21:45 3/7/2019 21:45
Total (in) 0.19 Duration (hour) 15.1667 15.1667 15.1667
Average Intensity (in/hr) 0.062 Average (ft^3/sec) 1.7957 0.4928 0.912
Maximum (in) 0.03 Maximum (ft^3/sec) 2.6741 0.7172 1.3816
Maximum Intensity (in/hr) 0.36 Volume (cf) 98047.3281 26905.3594 49795.2617
Antecedent Dry Period (hour) 13.5 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 34

Event 35

Event 36
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 3/8/2019 6:50 Station SPU_STA401 TC‐W1 TC‐E1
Stop 3/8/2019 12:55 Start 3/8/2019 6:50 3/8/2019 6:50 3/8/2019 6:45
Duration (hour) 6.083 Stop 3/9/2019 0:55 3/9/2019 0:55 3/9/2019 0:55
Total (in) 0.1 Duration (hour) 18.1667 18.1667 18.25
Average Intensity (in/hr) 0.016 Average (ft^3/sec) 1.3067 0.2841 0.7033
Maximum (in) 0.01 Maximum (ft^3/sec) 1.3981 0.4472 0.8762
Maximum Intensity (in/hr) 0.12 Volume (cf) 85455.2188 18580.084 46208.6836
Antecedent Dry Period (hour) 21 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 3/11/2019 18:20 Station SPU_STA401 TC‐W1 TC‐E1
Stop 3/12/2019 21:00 Start 3/11/2019 18:20 3/11/2019 18:20 3/11/2019 18:20
Duration (hour) 26.667 Stop 3/13/2019 9:00 3/13/2019 8:55 3/13/2019 8:55
Total (in) 0.81 Duration (hour) 38.75 38.6667 38.6667
Average Intensity (in/hr) 0.03 Average (ft^3/sec) 2.8354 1.2105 1.1394
Maximum (in) 0.02 Maximum (ft^3/sec) 9.5446 5.3043 3.6486
Maximum Intensity (in/hr) 0.24 Volume (cf) 395536.125 168502.2031 158601.4844
Antecedent Dry Period (hour) 77.4 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 3/25/2019 16:25 Station SPU_STA401 TC‐W1 TC‐E1
Stop 3/26/2019 6:00 Start 3/25/2019 16:25 3/25/2019 16:25 3/25/2019 16:25
Duration (hour) 13.583 Stop 3/26/2019 17:55 3/26/2019 17:55 3/26/2019 18:00
Total (in) 0.24 Duration (hour) 25.5833 25.5833 25.6667
Average Intensity (in/hr) 0.018 Average (ft^3/sec) 1.2579 0.2667 0.7842
Maximum (in) 0.01 Maximum (ft^3/sec) 2.6565 0.6095 1.43
Maximum Intensity (in/hr) 0.12 Volume (cf) 115849.9844 24561.8223 72459.1172
Antecedent Dry Period (hour) 307.4 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 37

Event 38

Event 39
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 4/4/2019 20:55 Station SPU_STA401 TC‐W1 TC‐E1
Stop 4/5/2019 17:10 Start 4/4/2019 20:55 4/4/2019 20:55 4/4/2019 20:55
Duration (hour) 20.25 Stop 4/6/2019 5:10 4/6/2019 5:10 4/6/2019 5:10
Total (in) 0.45 Duration (hour) 32.3333 32.3333 32.3333
Average Intensity (in/hr) 0.022 Average (ft^3/sec) 1.496 0.2917 0.8989
Maximum (in) 0.04 Maximum (ft^3/sec) 3.3962 0.59 1.7223
Maximum Intensity (in/hr) 0.48 Volume (cf) 174131.3438 33948.3594 104629.6797
Antecedent Dry Period (hour) 36.6 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 4/6/2019 6:15 Station SPU_STA401 TC‐W1 TC‐E1
Stop 4/7/2019 9:15 Start 4/6/2019 6:10 4/6/2019 6:15 4/6/2019 6:10
Duration (hour) 27 Stop 4/7/2019 21:10 4/7/2019 21:10 4/7/2019 21:10
Total (in) 0.55 Duration (hour) 39.0833 39 39.0833
Average Intensity (in/hr) 0.02 Average (ft^3/sec) 1.9934 0.5271 0.918
Maximum (in) 0.02 Maximum (ft^3/sec) 5.2379 1.6531 1.8957
Maximum Intensity (in/hr) 0.24 Volume (cf) 280477.5 74010.5391 129164.0234
Antecedent Dry Period (hour) 13.1 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 4/8/2019 8:10 Station SPU_STA401 TC‐W1 TC‐E1
Stop 4/9/2019 16:35 Start 4/8/2019 8:10 4/8/2019 8:10 4/8/2019 8:10
Duration (hour) 32.417 Stop 4/10/2019 4:30 4/10/2019 4:30 4/10/2019 4:30
Total (in) 0.34 Duration (hour) 44.4167 44.4167 44.4167
Average Intensity (in/hr) 0.01 Average (ft^3/sec) 1.7067 0.4149 0.8058
Maximum (in) 0.04 Maximum (ft^3/sec) 5.4725 1.4542 2.0025
Maximum Intensity (in/hr) 0.48 Volume (cf) 272899.5 66342.0391 128844.8828
Antecedent Dry Period (hour) 22.9 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 42

Event 40

Event 41
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 4/10/2019 17:50 Station SPU_STA401 TC‐W1 TC‐E1
Stop 4/12/2019 5:00 Start 4/10/2019 17:45 4/10/2019 17:45 4/10/2019 17:45
Duration (hour) 35.167 Stop 4/12/2019 17:00 4/12/2019 17:00 4/12/2019 17:00
Total (in) 0.91 Duration (hour) 47.3333 47.3333 47.3333
Average Intensity (in/hr) 0.026 Average (ft^3/sec) 3.554 1.4942 1.2133
Maximum (in) 0.07 Maximum (ft^3/sec) 12.5182 5.7562 5.4257
Maximum Intensity (in/hr) 0.84 Volume (cf) 605602.25 254615.3438 206752.7188
Antecedent Dry Period (hour) 25.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 4/12/2019 21:35 Station SPU_STA401 TC‐W1 TC‐E1
Stop 4/13/2019 15:35 Start 4/12/2019 21:30 4/12/2019 21:30 4/12/2019 21:30
Duration (hour) 18 Stop 4/14/2019 3:30 4/14/2019 3:30 4/14/2019 3:30
Total (in) 0.12 Duration (hour) 30.0833 30.0833 30.0833
Average Intensity (in/hr) 0.007 Average (ft^3/sec) 1.8577 0.9319 0.7239
Maximum (in) 0.01 Maximum (ft^3/sec) 2.3982 1.2707 0.8883
Maximum Intensity (in/hr) 0.12 Volume (cf) 201183.7031 100927.1016 78403.2656
Antecedent Dry Period (hour) 16.6 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 4/16/2019 16:35 Station SPU_STA401 TC‐W1 TC‐E1
Stop 4/16/2019 19:20 Start 4/16/2019 16:30 4/16/2019 16:30 4/16/2019 16:30
Duration (hour) 2.75 Stop 4/17/2019 7:15 4/17/2019 7:15 4/17/2019 7:15
Total (in) 0.16 Duration (hour) 14.8333 14.8333 14.8333
Average Intensity (in/hr) 0.058 Average (ft^3/sec) 1.7417 0.768 0.8147
Maximum (in) 0.01 Maximum (ft^3/sec) 4.4086 1.4779 1.8418
Maximum Intensity (in/hr) 0.12 Volume (cf) 93005.2734 41013.4727 43504.1641
Antecedent Dry Period (hour) 44.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 43

Event 44

Event 45
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 4/18/2019 5:40 Station SPU_STA401 TC‐W1 TC‐E1
Stop 4/19/2019 23:10 Start 4/18/2019 5:35 4/18/2019 5:35 4/18/2019 5:35
Duration (hour) 41.5 Stop 4/20/2019 11:10 4/20/2019 11:10 4/20/2019 11:10
Total (in) 0.39 Duration (hour) 53.6667 53.6667 53.6667
Average Intensity (in/hr) 0.009 Average (ft^3/sec) 1.4839 0.6274 0.7279
Maximum (in) 0.02 Maximum (ft^3/sec) 2.8743 1.2248 1.0622
Maximum Intensity (in/hr) 0.24 Volume (cf) 286680.8438 121214.4531 140631.125
Antecedent Dry Period (hour) 34.3 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 4/22/2019 13:50 Station SPU_STA401 TC‐W1 TC‐E1
Stop 4/22/2019 17:20 Start 4/22/2019 13:50 4/22/2019 13:50 4/22/2019 13:50
Duration (hour) 3.5 Stop 4/23/2019 5:15 4/23/2019 5:15 4/23/2019 5:15
Total (in) 0.17 Duration (hour) 15.5 15.5 15.5
Average Intensity (in/hr) 0.049 Average (ft^3/sec) 1.4241 0.5414 0.6607
Maximum (in) 0.02 Maximum (ft^3/sec) 3.0384 0.9579 1.0381
Maximum Intensity (in/hr) 0.24 Volume (cf) 79465.2344 30210.9824 36866
Antecedent Dry Period (hour) 62.7 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 5/14/2019 6:50 Station SPU_STA401 TC‐W1 TC‐E1
Stop 5/14/2019 19:45 Start 5/14/2019 6:45 5/14/2019 6:45 5/14/2019 6:45
Duration (hour) 12.917 Stop 5/15/2019 7:40 5/15/2019 7:40 5/15/2019 7:40
Total (in) 0.14 Duration (hour) 25 25 25
Average Intensity (in/hr) 0.011 Average (ft^3/sec) 0.7826 0.1827 0.4952
Maximum (in) 0.01 Maximum (ft^3/sec) 1.1745 0.2336 0.6398
Maximum Intensity (in/hr) 0.12 Volume (cf) 70431.6094 16447.0293 44563.9297
Antecedent Dry Period (hour) 408.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 46

Event 47

Event 48
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 5/16/2019 12:15 Station SPU_STA401 TC‐W1 TC‐E1
Stop 5/17/2019 6:15 Start 5/16/2019 12:10 5/16/2019 12:10 5/16/2019 12:10
Duration (hour) 18 Stop 5/17/2019 18:10 5/17/2019 18:10 5/17/2019 18:10
Total (in) 0.28 Duration (hour) 30.0833 30.0833 30.0833
Average Intensity (in/hr) 0.016 Average (ft^3/sec) 0.9319 0.2277 0.5461
Maximum (in) 0.01 Maximum (ft^3/sec) 1.5474 0.4314 0.7315
Maximum Intensity (in/hr) 0.12 Volume (cf) 100922.6562 24663.9121 59137.7227
Antecedent Dry Period (hour) 16.6 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 5/25/2019 11:55 Station SPU_STA401 TC‐W1 TC‐E1
Stop 5/25/2019 16:35 Start 5/25/2019 11:55 5/25/2019 11:55 5/25/2019 11:55
Duration (hour) 4.667 Stop 5/26/2019 4:30 5/26/2019 4:30 5/26/2019 4:30
Total (in) 0.26 Duration (hour) 16.6667 16.6667 16.6667
Average Intensity (in/hr) 0.056 Average (ft^3/sec) 1.3885 0.4082 0.66
Maximum (in) 0.01 Maximum (ft^3/sec) 4.4109 1.0296 1.6078
Maximum Intensity (in/hr) 0.12 Volume (cf) 83309.9453 24491.6152 39597.4727
Antecedent Dry Period (hour) 24.5 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 6/19/2019 19:20 Station SPU_STA401 TC‐W1 TC‐E1
Stop 6/20/2019 1:40 Start 6/19/2019 19:15 6/19/2019 19:15 6/19/2019 19:15
Duration (hour) 6.333 Stop 6/20/2019 13:40 6/20/2019 13:40 6/20/2019 13:40
Total (in) 0.39 Duration (hour) 18.5 18.5 18.5
Average Intensity (in/hr) 0.062 Average (ft^3/sec) 1.3942 0.3189 0.764
Maximum (in) 0.03 Maximum (ft^3/sec) 6.4315 1.2315 2.7569
Maximum Intensity (in/hr) 0.36 Volume (cf) 92851.4922 21239.8848 50883.8828
Antecedent Dry Period (hour) 30.3 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 49

Event 50

Event 51
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 7/2/2019 13:30 Station SPU_STA401 TC‐W1 TC‐E1
Stop 7/3/2019 4:10 Start 7/2/2019 13:25 7/2/2019 13:25 7/2/2019 13:25
Duration (hour) 14.667 Stop 7/3/2019 16:05 7/3/2019 16:05 7/3/2019 16:05
Total (in) 0.39 Duration (hour) 26.75 26.75 26.75
Average Intensity (in/hr) 0.027 Average (ft^3/sec) 0.7387 0.1755 0.524
Maximum (in) 0.03 Maximum (ft^3/sec) 4.1836 0.8492 1.4353
Maximum Intensity (in/hr) 0.36 Volume (cf) 71138.6406 16905.0117 50460.082
Antecedent Dry Period (hour) 126.6 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 7/9/2019 17:20 Station SPU_STA401 TC‐W1 TC‐E1
Stop 7/10/2019 17:50 Start 7/9/2019 17:15 7/9/2019 17:15 7/9/2019 17:20
Duration (hour) 24.5 Stop 7/11/2019 5:45 7/11/2019 5:45 7/11/2019 5:45
Total (in) 0.31 Duration (hour) 36.5833 36.5833 36.5
Average Intensity (in/hr) 0.013 Average (ft^3/sec) 0.9704 0.1778 0.4874
Maximum (in) 0.01 Maximum (ft^3/sec) 8.6239 1.1295 3.1326
Maximum Intensity (in/hr) 0.12 Volume (cf) 127805.4766 23419.248 64042.6797
Antecedent Dry Period (hour) 35.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 7/17/2019 13:45 Station SPU_STA401 TC‐W1 TC‐E1
Stop 7/18/2019 3:30 Start 7/17/2019 13:40 7/17/2019 13:40 7/17/2019 13:45
Duration (hour) 13.75 Stop 7/18/2019 15:30 7/18/2019 15:30 7/18/2019 15:30
Total (in) 0.18 Duration (hour) 25.9167 25.9167 25.8333
Average Intensity (in/hr) 0.013 Average (ft^3/sec) 0.4838 0.1161 0.3121
Maximum (in) 0.01 Maximum (ft^3/sec) 1.2517 0.3028 0.4625
Maximum Intensity (in/hr) 0.12 Volume (cf) 45143.082 10832.6074 29028.498
Antecedent Dry Period (hour) 50.5 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 54
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 8/2/2019 2:35 Station SPU_STA401 TC‐W1 TC‐E1
Stop 8/2/2019 4:20 Start 8/2/2019 2:35 8/2/2019 2:35 8/2/2019 2:35
Duration (hour) 1.75 Stop 8/2/2019 16:15 8/2/2019 16:20 8/2/2019 16:15
Total (in) 0.28 Duration (hour) 13.75 13.8333 13.75
Average Intensity (in/hr) 0.16 Average (ft^3/sec) 1.2445 0.1953 0.6554
Maximum (in) 0.03 Maximum (ft^3/sec) 7.7249 1.5237 3.2697
Maximum Intensity (in/hr) 0.36 Volume (cf) 61605.1211 9728.2266 32443.3809
Antecedent Dry Period (hour) 339.1 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 8/10/2019 4:00 Station SPU_STA401 TC‐W1 TC‐E1
Stop 8/10/2019 8:00 Start 8/10/2019 3:55 8/10/2019 3:55 8/10/2019 3:55
Duration (hour) 4 Stop 8/10/2019 20:00 8/10/2019 20:00 8/10/2019 20:00
Total (in) 0.41 Duration (hour) 16.1667 16.1667 16.1667
Average Intensity (in/hr) 0.102 Average (ft^3/sec) 0.8861 0.1468 0.489
Maximum (in) 0.03 Maximum (ft^3/sec) 4.1954 0.5975 1.5848
Maximum Intensity (in/hr) 0.36 Volume (cf) 51570.2422 8542.249 28460.8066
Antecedent Dry Period (hour) 191.7 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 8/21/2019 4:40 Station SPU_STA401 TC‐W1 TC‐E1
Stop 8/21/2019 15:35 Start 8/21/2019 4:40 8/21/2019 4:40 8/21/2019 4:40
Duration (hour) 10.917 Stop 8/22/2019 3:30 8/22/2019 3:30 8/22/2019 3:30
Total (in) 0.24 Duration (hour) 22.9167 22.9167 22.9167
Average Intensity (in/hr) 0.022 Average (ft^3/sec) 0.9479 0.127 0.6242
Maximum (in) 0.05 Maximum (ft^3/sec) 7.6527 0.6092 2.3557
Maximum Intensity (in/hr) 0.6 Volume (cf) 78203.1484 10480.291 51499.25
Antecedent Dry Period (hour) 260.7 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 55

Event 56
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 9/7/2019 19:10 Station SPU_STA401 TC‐W1 TC‐E1
Stop 9/9/2019 16:45 Start 9/7/2019 19:05 9/7/2019 19:05 9/7/2019 19:10
Duration (hour) 45.583 Stop 9/10/2019 4:40 9/10/2019 4:40 9/10/2019 4:40
Total (in) 1.14 Duration (hour) 57.6667 57.6667 57.5833
Average Intensity (in/hr) 0.025 Average (ft^3/sec) 1.1852 0.2129 0.6519
Maximum (in) 0.16 Maximum (ft^3/sec) 29.1703 5.3687 11.0529
Maximum Intensity (in/hr) 1.92 Volume (cf) 246050.3594 44202.6445 135144.5625
Antecedent Dry Period (hour) 212.1 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 9/14/2019 20:15 Station SPU_STA401 TC‐W1 TC‐E1
Stop 9/15/2019 13:15 Start 9/14/2019 20:10 9/14/2019 20:10 9/14/2019 20:10
Duration (hour) 17 Stop 9/16/2019 1:15 9/16/2019 1:15 9/16/2019 1:15
Total (in) 0.53 Duration (hour) 29.1667 29.1667 29.1667
Average Intensity (in/hr) 0.031 Average (ft^3/sec) 1.0134 0.1903 0.3069
Maximum (in) 0.03 Maximum (ft^3/sec) 6.1606 0.6946 0.8619
Maximum Intensity (in/hr) 0.36 Volume (cf) 106410.8281 19983.1758 32224.6953
Antecedent Dry Period (hour) 46.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 9/16/2019 18:30 Station SPU_STA401 TC‐W1 TC‐E1
Stop 9/18/2019 3:25 Start 9/16/2019 18:30 9/16/2019 18:30 9/16/2019 18:30
Duration (hour) 32.917 Stop 9/18/2019 15:20 9/18/2019 15:20 9/18/2019 15:20
Total (in) 0.71 Duration (hour) 44.9167 44.9167 44.9167
Average Intensity (in/hr) 0.022 Average (ft^3/sec) 1.4053 0.2713 0.7264
Maximum (in) 0.03 Maximum (ft^3/sec) 10.3876 0.988 3.781
Maximum Intensity (in/hr) 0.36 Volume (cf) 227241.6094 43865.5898 117454.7891
Antecedent Dry Period (hour) 29.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 58

Event 59

Event 60
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Table E-1. Delineated Storm Events

Rainfall Statistics Flow/Sample Statistics
Start 9/22/2019 6:25 Station SPU_STA401 TC‐W1 TC‐E1
Stop 9/23/2019 14:10 Start 9/22/2019 6:20 9/22/2019 6:25 9/22/2019 6:20
Duration (hour) 31.75 Stop 9/24/2019 2:10 9/24/2019 2:10 9/24/2019 2:10
Total (in) 0.37 Duration (hour) 43.9167 43.8333 43.9167
Average Intensity (in/hr) 0.012 Average (ft^3/sec) 0.5251 0.1361 0.1589
Maximum (in) 0.01 Maximum (ft^3/sec) 2.0183 0.3216 0.4892
Maximum Intensity (in/hr) 0.12 Volume (cf) 83012.6875 21484.0723 25119.4707
Antecedent Dry Period (hour) 58.8 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 9/27/2019 1:40 Station SPU_STA401 TC‐W1 TC‐E1
Stop 9/27/2019 6:10 Start 9/27/2019 1:40 9/27/2019 1:40 9/27/2019 1:40
Duration (hour) 4.5 Stop 9/27/2019 18:10 9/27/2019 18:10 9/27/2019 18:10
Total (in) 0.14 Duration (hour) 16.5833 16.5833 16.5833
Average Intensity (in/hr) 0.031 Average (ft^3/sec) 0.4321 0.1392 0.1077
Maximum (in) 0.01 Maximum (ft^3/sec) 0.8724 0.2492 0.1783
Maximum Intensity (in/hr) 0.12 Volume (cf) 25798.4688 8308.9004 6427.1978
Antecedent Dry Period (hour) 17.2 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Rainfall Statistics Flow/Sample Statistics
Start 9/27/2019 18:50 Station SPU_STA401 TC‐W1 TC‐E1
Stop 9/28/2019 5:35 Start 9/27/2019 18:50 9/27/2019 18:45 9/27/2019 18:45
Duration (hour) 10.75 Stop 9/28/2019 17:35 9/28/2019 17:35 9/28/2019 17:35
Total (in) 0.15 Duration (hour) 22.8333 22.9167 22.9167
Average Intensity (in/hr) 0.014 Average (ft^3/sec) 0.4729 0.1406 0.117
Maximum (in) 0.01 Maximum (ft^3/sec) 0.9374 0.2222 0.2097
Maximum Intensity (in/hr) 0.12 Volume (cf) 38874.4492 11598.6592 9652.5391
Antecedent Dry Period (hour) 12.7 Sample Count (count) 0 0 0

First Sample Time
Last Sample Time
Sample Duration (hour) 0 0 0
Sampled Volume (cf) 0 0 0
Sample Coverage % (%) 0 0 0
Average Sampled Flow (ft^3/sec) 0 0 0
Pacing Volume 0 0 0

Event 61

Event 62

Event 63

December 2019
Draft Water Year 2019Report – Taylor Creek Flow and Sediment Transport Monitoring Project E-21 of 21


	Contents
	Appendices
	Figures
	Tables

	Introduction
	Experimental Design
	Monitoring Locations
	Monitoring Equipment
	Field Data Collection Procedures
	Water Quality Sampling Procedures
	Discharge and Water Level Measurement Procedures
	Bedload Sampling Procedures
	Turbidity Measurement Procedures


	Results and Discussion
	Water Quality Sampling Results
	Data Quality
	Results

	Discharge and Water Level Measurement Results
	Data Quality
	Rating Curves
	Water Level Measurements

	Results

	Bedload Sampling Results
	Data Quality
	Results

	Turbidity Measurement Results
	Data Quality
	Results

	Sediment Transport Results
	Suspended Sediment Transport
	Bedload Transport


	Conclusions
	References
	APPENDIX A: Laboratory Reports
	Analytical Resources Report 18J0480, December 4, 2018
	Analytical Resources Report 18L0337, January 16, 2019
	Analytical Resources Report 19A0344, March 5, 2019
	Analytical Resources Report 19A0345, March 7, 2019

	APPENDIX B: Sampling Field Forms
	AUTO: Field Log Sheet - 10/25/2019 - 10/26/2019
	BEDLOAD: Field Log Sheet 12/17/2018 - 12/18/2018
	AUTO and BEDLOAD: Field Log Sheet - 1/22/2019 - 1/23/2019
	AUTO and BEDLOAD: Field Log Sheet 11/14/2019 - 11/15/2019

	APPENDIX C: Flow Measurement Field Forms
	Stream Flow Data Sheet, October 4, 2018
	Stream Flow Data Sheet, October 26, 2018
	Stream Flow Data Sheet, January 22, 2019
	Stream Flow Data Sheet, February 1, 2019
	Stream Flow Data Sheets, February 12, 2019
	Stream Flow Data Sheet, February 12, 2019
	Stream Flow Data Sheet, March 27, 2019
	Stream Flow Data Sheet, June 19, 2019
	Stream Flow Data Sheet, November 6, 2019
	Stream Flow Data Sheet, October 7, 2019
	Stream Flow Data Sheet, October 21, 2019
	Stream Flow Data Sheet, November 15, 2019

	APPENDIX D: Continuous Data Correction Histories
	Table D-1. SPU_STA401 Level Correction History.
	Table D-2. SPU_STA401 Turbidity Correction History.
	Table D-3. TC-WF Level Correction History
	Table D-4. TC-WF Turbidity Correction History
	Table D-5. TC-EF Level Correction History
	Table D-6 TC-EF Turbidity Correction History

	APPENDIX E: Delineated Storm Events
	Event 1 - 10/5/2018
	Event 2 - 10/7/2018
	Event 3 - 10/25/2018
	Event 4 - 10/27/2018
	Event 5 - 11/1/2018
	Event 6 - 11/3/2018
	Event 7 - 11/6/2018
	Event 8 - 11/21/2018
	Event 9 - 11/25/2018
	Event 10 - 11/30/2018
	Event 11 - 12/9/2018
	Event 12 - 12/11/2018
	Event 13 - 12/12/2018
	Event 14 - 12/15/2018
	Event 15 - 12/20/2018
	Event 16 - 12/22/2018
	Event 17 - 12/26/2018
	Event 18 - 12/28/2018
	Event 19 - 12/29/2018
	Event 20 - 1/2/2019
	Event 21 - 1/5/2019
	Event 22 - 1/6/2019
	Event 23 - 1/8/2019
	Event 24 - 1/18/2019
	Event 25 - 1/22/2019
	Event 26 - 1/24/2019
	Event 27 - 1/31/2019
	Event 28 - 2/5/2019
	Event 29 - 2/10/2019
	Event 30 - 2/14/2019
	Event 31 - 2/16/2019
	Event 32 - 2/18/2019
	Event 33 - 2/22/2019
	Event 34 - 2/23/2019
	Event 35 - 3/6/2019
	Event 36 - 3/7/2019
	Event 37 - 3/8/2019
	Event 38 - 3/11/2019
	Event 39 - 3/25/2019
	Event 40 - 4/4/2019
	Event 41 - 4/6/2019
	Event 42 - 4/8/2019
	Event 43 - 4/10/2019
	Event 44 - 4/12/2019
	Event 45 - 4/16/2019
	Event 46 - 4/18/2019
	Event 47 - 4/22/2019
	Event 48 - 5/14/2019
	Event 49 - 5/16/2019
	Event 50 - 5/25/2019
	Event 51 - 6/19/2019
	Event 52 - 7/2/2019
	Event 53 - 7/9/2019
	Event 54 - 7/17/2019
	Event 55 - 8/2/2019
	Event 56 - 8/10/2019
	Event 57 - 8/21/2019
	Event 58 - 9/7/2019
	Event 59 - 9/14/2019
	Event 60 - 9/16/2019
	Event 61 - 9/22/2019
	Event 62 - 9/27/2019
	Event 63 - 9/27/2019




