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1 Introduction 
Ada County Highway District (ACHD), Boise State University, City of Boise, City of Garden City, Drainage 
District #3, and the Idaho Transportation Department District #3 (Permittees) were issued a third-cycle 
National Pollutant Discharge Elimination System (NPDES) Phase Permit #IDS027561 (Permit) on October 
1, 2021. The Permit authorizes the Permittees to discharge from municipal separate storm sewer system 
outfalls to the Boise River and its tributaries. According to Permit Part 6.2.1, Wet Weather Stormwater 
Outfall Monitoring, Permittees are required to monitor wet weather stormwater discharges according to 
the NPDES Phase I Stormwater Outfall Monitoring Plan (ACHD, 2022). The following summary covers 
wet weather outfall monitoring activities during water year (WY) 2024 (October 1, 2023–September 30, 
2024). WY 2024 represents the third year of monitoring under the new Permit cycle. 

The Stormwater Outfall Monitoring Program (SWOMP) was developed in line with the Quality Assurance 
Project Plan for NPDES Stormwater Permit Monitoring (QAPP) (ACHD, 2022) and describes the overall 
approach to stormwater outfall monitoring. Details about specific site characteristics, equipment, data 
collection and sample handling procedures, analytical methods, and quality assurance/quality control 
methodology are found in the SWOMP. 

In WY 2024, data collection for the SWOMP included precipitation, flow, and water quality samples. 
Four outfall monitoring sites within the Permit area (Lucky, Whitewater, Main, and Americana) were 
monitored for flow and water quality. The water quality samples were collected from wet weather 
discharges and included grab samples with corresponding field parameters and composite samples, 
which were collected throughout the duration of a storm. Additionally, four rain gauge sites (East, Front, 
Cynthia Mann, and Whitewater) were maintained to provide localized precipitation data. Each rain 
gauge location represents at least one of the monitored subwatersheds and was used to verify that 
storm criteria were met. 

2 Monitoring Sites, Equipment, and Sample Type 
The SWOMP consists of four monitored subwatersheds: Lucky, Whitewater, Main, and Americana. 
Monitoring stations for each subwatershed are located near the outfalls with dedicated equipment 
installed at each location. Table 2-1 depicts the equipment types and referenced rain gauge site for each 
subwatershed. A vicinity map illustrating the location of each subwatershed, monitoring station, and 
rain gauge site is found in Figure 1 (Appendix A). 
 

Table 2-1. Monitoring Station Equipment 

Monitoring Site Lucky Whitewater Main Americana 

Sampler type Hach AS950 ISCO 6712 Hach AS950 ISCO 6712 

Flowmeter type Hach AV9000 ISCO Signature Hach AV9000 ISCO Signature 

Referenced rain 
gauge 

Cynthia Mann Whitewater Front Front and East 

Rain gauge 
equipment types 

Global Water tipping 
bucket/HOBO event 
logger 

Hach tipping 
bucket/ISCO Signature 

Global Water tipping 
bucket/HOBO event 
logger 

Global Water tipping 
bucket/HOBO event 
logger 

https://www.achdidaho.org/home/showpublisheddocument/728/638259708608130000
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2.1 Sample Types 
The sample types collected during WY 2024 included grab samples and composite samples. Grab 
samples represent a discrete measurement from the overall storm discharge while composite samples 
represent the entire discharge. 

Grab samples were manually collected using a swing sampler. The grab samples were submitted to the 
Boise City Water Quality Laboratory and analyzed for E. coli. At the time that the grab samples were 
collected, field parameters (temperature, pH, dissolved oxygen [DO], and conductivity) were measured 
using In-Situ smarTROLL or In-Situ AquaTROLL handheld instruments. 

Composite samples were collected using automatic samplers, which worked in conjunction with 
flowmeters. After a predetermined volume of flow was discharged, the flowmeters triggered the 
samplers to collect a subsample. Each subsample was deposited into a 15-liter carboy, resulting in a 
flow-proportional composite sample. The composite samples were submitted to the Boise City Water 
Quality Laboratory, where they were split for analysis. The following constituents were analyzed during 
WY 2024: biological oxygen demand, 5-day; chemical oxygen demand; hardness as calcium carbonate; 
turbidity; total suspended solids (TSS); total dissolved solids (TDS); total phosphorus (TP); 
orthophosphate, as P (ortho-P); ammonia; nitrate + nitrite; total Kjeldahl nitrogen (TKN); total arsenic; 
dissolved and total cadmium; dissolved copper; dissolved and total lead; total mercury; and dissolved 
zinc. 

3 Stormwater Outfall Monitoring Results 
Wet weather stormwater samples were collected according to the procedures listed in the SWOMP. One 
of the goals in the SWOMP is to collect three accepted (unqualified) grab and composite samples from 
each monitoring station during each water year. In WY 2024, samples were attempted during five 
storms to meet this goal. A summary of the storm dates and sample types collected is shown in Table 3-
1. Storm setup and sampling information are included in Table 1 (Appendix B). Storm Event Reports 
were created after each stormwater sampling event to monitor the status of the SWOMP and discuss 
the hydrological and analytical data from the grab and composite samples. These Storm Event Reports 
include details about the storm and weather monitoring, hydrographs, sample collection times, and 
water quality results. Individual Storm Event Reports for the five sampling events during WY 2024 are 
included in Appendix C. 
 

Table 3-1. Storm Events and Sample Types 

Date Lucky Whitewater Main Americana 

October 10, 2023 G, C 1, 2 G – G, C 3 

November 19, 2023 G, C G, C G, C G 4, FD, FB, C 

February 1, 2024 G 5, FD, FB, C G 5, C 5, CD G 5, C G 5, C 

February 26, 2024 G, C G, C G, FD, FB, C 7 G, C 

March 28, 2024 – C G, FD, FB, C G, CB 

Sample types: G = grab, C = composite 

QC Sample types: FD = field duplicate, FB = field blank, CD = lab duplicate/composite split, CB = field blank composite 
1 Composite samples qualified due to lack of representativeness (50%–75%). 
2 Incomplete water quality analysis due to low composite sample volume. 
3 Composite samples qualified due to lack of representativeness (50%–75%) of the calculated flow volume. 
4 Incomplete field parameter collection on the grab sample data form due to field error. 
5 E. coli sample qualified due to exceeded hold time. 
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6 Composite sample rejected due to automatic sampler triggering prior to storm event runoff. The subsamples taken prior to the event 
represented more than 10% of the composite volume. 

7 Composite sample qualified due to automatic sampler triggering prior to storm event runoff. The subsamples taken prior to the event 
represented less than 10% of the composite volume. 

3.1 Wet Weather Analytical Results 
Field parameter results are presented in Table 2 and analytical results are presented in Table 3 
(Appendix B). Graphical representation of the analytical results is provided in Figures 2–5 (Appendix A). 
The following assessment provides minimum and maximum measured values for WY 2024. Qualified 
data are included in the range of measured/reported values as well as the data analysis. Rejected data 
are not included in the analysis or data discussion below; however, they are presented in the tables. All 
measurements were recorded in accordance with QAPP and SWOMP procedures.  

DO and oxygen demand 
• DO ranged from 4.920 to 10.88 milligrams per liter (mg/L). 
• Biological oxygen demand, 5-day concentrations ranged from 5.03 to 61.9 mg/L. 
• Chemical oxygen demand concentrations ranged from 39.0 to 167 mg/L. 

pH, temperature, conductivity, and hardness 
• pH values ranged from 5.66 to 8.27 standard units. 
• Temperature ranged from 4.75 to 17.2 degrees Celsius. 
• Conductivity ranged from 81.35 to 749.2 micro-siemens per centimeter. 
• Hardness ranged from (< 0.100) to 102 mg/L as calcium carbonate. 

Bacteria 
• E. coli ranged from < 1.000 to 2,720 most probable number per 100 milliliters. 

Sediment 
• Turbidity ranged from 8.60 to 103 nephelometric turbidity units. 
• TSS ranged from 8.63 to 131 mg/L. 
• TDS ranged from 44.2 to 236 mg/L. 

Nutrients 
• Ammonia ranged from 0.173 to 0.829 mg/L as N. 
• Nitrate + nitrite ranged from 0.145 to 0.969 mg/L as N. 
• TKN ranged from 0.894 to 2.43 mg/L. 

Phosphorus 
• TP ranged from 0.143 to 0.958 mg/L. 
• Ortho-P ranged from 0.0494 to 0.768 mg/L as P. 

Metals 
• Total arsenic ranged from 0.660 to 5.50 micrograms per liter (µg/L). 
• Dissolved cadmium ranged from below the method detection limit (MDL) (< 0.0100) to 4.50 

µg/L. 
• Total cadmium ranged from 0.024 to 0.130 µg/L. 
• Dissolved copper ranged from 1.90 to 8.20 µg/L. 
• Dissolved lead ranged from 0.0280 to 0.210 µg/L. 
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• Total lead ranged from 0.330 to 6.10 µg/L. 
• Total mercury ranged from below the MDL (< 0.0100) to 0.0191 µg/L. 

• Dissolved zinc ranged from 9.80 to 51.7 µg/L. 

3.2 Monitored Event Pollutant Loading Results 
Pollutant loading estimates in pounds per acre (lbs/ac) were calculated for the following constituents of 
concern: TSS, TP, ammonia, nitrate + nitrite, and TKN. The reported concentrations were combined with 
runoff volumes measured during the storm event at each monitoring station. Formulas that were used, 
including conversion factors to estimate the loading in lbs/ac, are described in the SWOMP. Table 4 
(Appendix B) presents the estimated pollutant loading of the constituents for each monitored storm. 
The pollutant loading contributions for each site are shown graphically in Figure 6 (Appendix A). Table 5 
(Appendix B) is a summary of event loading estimates in pounds per acre for comparison between 
monitored drainage areas. Rejected data are not included in the analysis or data discussion below; 
however, they are presented in the tables. A summary of the estimated ranges of pollutant loading for 
the storm events monitored during WY 2024 is presented below. 

• TSS loading estimates ranged from 0.0400 to 3.52 lbs/ac. 
• TP loading estimates ranged from 0.000617 to 0.0114 lbs/ac. 
• Ammonia loading estimates ranged from 0.000771 to 0.0170 lbs/ac. 
• Nitrate + nitrite loading estimates ranged from 0.00162 to 0.0168 lbs/ac. 
• TKN loading estimates ranged from 0.00367 to 0.0453 lbs/ac. 

3.3 Precipitation Results 
Precipitation data from the Front, East, Cynthia Mann, and Whitewater rain gauges were used to 
validate all targeted storms during WY 2024. Each monitoring station is associated with a rain gauge. 
Precipitation data recorded for each of the targeted storms can be found in Table 1 (Appendix B). 
Monthly totals for WY 2024 are shown in Figure 7 (Appendix A). 

4 Quality Assurance/Quality Control 
Quality assurance (QA) and quality control (QC) measures for the SWOMP are presented in detail in the 
QAPP and SWOMP. No deviations from the QAPP and SWOMP occurred during WY 2024. QA and QC 
measures conducted during the water year are discussed below. 

4.1 Data Quality Discussion 
A data validation review process was used to evaluate the analytical and field parameter results. These 
checklists were used to compare monitoring methods and monitoring data collected against 
performance criteria established to meet the data quality objectives described in the QAPP. Field 
parameter results and analytical results that were qualified are identified in Tables 2 and 3 (Appendix B), 
respectively. Further information regarding qualified samples is included in the Storm Event Reports 
located in Appendix C. 

The following program criteria are used to identify storm events and representative composite samples. 
• Storm criteria are met when the precipitation amount is greater than 0.10 inch, and the storm 

was preceded by a minimum 72 hours of dry weather from the previous measurable storm 
event (rainfall greater than 0.10 inch). 

• Composite samples are considered representative of stormwater runoff when aliquots 
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represent greater than 75 percent of total runoff volume from the storm or greater than 6 hours 
of the storm, including the first hour of runoff. 

For WY 2024, the following storm events did not meet the above criteria: 

October 10, 2023 

• The composite sample collected from the Lucky monitoring station on October 10, 2023, was 
qualified due lack of representativeness (50%–75%) during the storm event, as well as an 
incomplete water quality analysis due to low composite sample volume. 

• The composite samples collected from Americana monitoring station were qualified due to lack 
of representativeness (50%–75%) of the calculated flow. 

November 19, 2023 

• The grab sample collected from the Americana monitoring station on November 19, 2023, was 
an incomplete field parameter due to field error.  

February 1, 2024 

• The grab samples collected for each monitoring station on February 1, 2024, were qualified due 
to E. coli samples exceeding hold time.  

February 26, 2024 

• The composite sample collected from the Main monitoring station on February 26, 2024, was 
qualified due to automatic sampler triggering prior to storm event runoff. The subsamples 
taken prior to the event represented less than 10% of the composite volume.  

4.2 Field QA/QC Sample Results 
During WY 2024, field QA/QC samples collected included field blanks, field duplicate samples, 
equipment blanks, and rinsate blanks. Sample results for all field QC samples are included in Table 6 
(Appendix B).  

4.2.1 Field Duplicate and Blank Samples 
Field duplicates are field grab samples that were taken alongside a parent grab sample to compare the 
accuracy of the data. For E. coli, the allowable logarithmic relative percent difference (RPD) between the 
duplicate sample and the parent sample is 40 percent. The field duplicate sample collected for the Lucky 
monitoring station on February 1, 2024, did not meet the RPD standard due to the parent grab sample 
exceeding the hold time for E. coli. 

Analytical results from field and composite blanks are expected to be less than the MDL. If a water 
quality parameter is detected in a field or composite blank, all analytical results associated with the 
blank that exhibit a concentration of less than five times the concentration detected in the blank, are 
qualified. All field blank samples collected had a result less than the MDL. The field blank composite 
collected on March 28, 2024, did not exhibit a concentration of less than five times the concentration 
detected in the blank.  

4.2.2 Equipment and Rinsate Blank Samples 
The equipment blank is collected before sampling for the water year begins and when new equipment is 
installed. For WY 2024, the equipment blank was collected on September 9, 10, and 17, 2024, at the 
Main, Whitewater, Americana, and Lucky monitoring stations. All composite constituents mentioned in 
Section 2 were detected in the sample.  

The rinsate blank is collected after sampling for the water year has been completed. The rinsate blank 
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for WY 2024 was collected on September 10 and 17, 2024, at the Main, Whitewater, Americana, and 
Lucky monitoring stations. All composite constituents mentioned in Section 2 were detected in the 
sample. The dissolved copper result that was collected on September 10, 2024, at Americana was less 
than five times the value detected in the blank; therefore, it has been qualified and is considered an 
estimate. All other results were greater than five times the detected value in the blank and are 
unqualified. 
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Appendix A: Figures 

Figure 1. Vicinity Map 

Figure 2. WY 2024 E. coli Results 

Figure 3. WY 2024 TSS, TDS, and Turbidity Results 

Figure 4. WY 2024 Ammonia, Nitrate + Nitrite, and TKN Results  

Figure 5. WY 2024 Total Phosphorus and Orthophosphate Results 

Figure 6. WY 2024 Pollutant Loadings 

Figure 7. WY 2024 Monthly Precipitation 
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Figure 2. WY 2024 E. coli Results 
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Appendix B: Tables 
 

Table 1. Monitored Storms and Samples Collected 

Table 2. Field Parameter Summary 

Table 3. Analytical Results Summary 

Table 4. Event Loading for Monitored Drainages in Pounds  

Table 5. Event Loading in Pounds per Acre 

Table 6. QC Sample Summary 

 



Event Date Sampling Information Lucky                                 Whitewater            Main                                  Americana                      
Grab samples collected and submitted? YES YES NO YES

Composite samples collected and submitted? YES NO NO YES

Trigger volume 2,895 gal 800 ft3 – 2,960 ft3

Sampler enable condition (in) Level > 3.02 Level > 2.60 – Level > 5.1

Percent of storm flow sampled 63% – – 71% a

Composite sample duration (hrs.) 2 – – 5 
Storm precipitation (in) 0.18 0.13 0.10 0.10/0.18

Grab samples collected and submitted? YES YES YES YES

Composite samples collected and submitted? YES YES YES YES

Trigger volume 2,895 gal 800 ft3 3,411 gal 2,960 ft3

Sampler enable condition (in) – Level > 1.9 – Level > 6.96

Percent of storm flow sampled 94% 91% 80% 79%

Composite sample duration (hrs.) 11 13 13.5 12.5
Storm precipitation (in) 0.42 0.61 0.50 0.50/0.58

Grab samples collected and submitted? YES YES YES YES

Composite samples collected and submitted? YES YES YES YES

Trigger volume 7,899 gal 2,185 ft3 9,313 gal 8,071 ft3

Sampler enable condition (in) Level > 2.68 Level > 2.55 b Level > 2.06 Level > 6.46

Percent of storm flow sampled 90% 104% c 89% 83%

Composite sample duration (hrs.) 14.5 40 b 13 13.5
Storm precipitation (in) 0.31 0.33 0.31 0.31/0.37

Grab samples collected and submitted? YES YES YES YES

Composite samples collected and submitted? YES YES YES YES

Trigger volume 2,895 gal 800 ft3 3,411 gal 2,960 ft3

Sampler enable condition (in) Level > 2.72 Level > 3.05 Level > 1.87 Level > 7.59

Percent of storm flow sampled 90% 87% 103% c 83%

Composite sample duration (hrs.) 6.5 9.5 17 b 7 
Storm precipitation (in) 0.13 0.21 0.18 0.18/0.18

Grab samples collected and submitted? NO NO YES YES

Composite samples collected and submitted? NO YES YES NO

Trigger volume – 800 cf 3,411 gal –

Sampler enable condition (in) – Level > 3.3 Level > 1.84 –

Percent of storm flow sampled – 82% 77% –

Composite sample duration (hrs.) – 13 11 –
Storm precipitation (in) 0.53 0.59 0.53 0.53/0.56

-- = No data.

b Programming error occurred at setup.

c Non-stormwater samples were collected prior to the start of storm precipitation or runoff.

a Flow data rejected due to area-velocity sensor errors. The EPA runoff calculation was used to estimate the total and sampled event runoff.

Notes:

Table 1. Monitored Storms and Samples Collected

October 10, 2023

November 19, 2023

February 1, 2024

February 26, 2024

March 28, 2024



mg/L S.U. µS/cm C
Lucky 7.38 5.66 81.35 16.47

Whitewater 7.65 6.28 95.09 17.17

Main – – – –
Americana 8.4 6.53 247.08 16.78

Lucky 5.09 7.27 506.44 15.7
Whitewater 5.82 7.34 460.32 12.96

Main 9.48 7.64 174.43 10.54
Americana – 3J – 3J – 3J 14.16

Lucky 4.92 7.15 593.29 14.62
Whitewater 8.42 7.60 287.02 11.10

Main 10.11 8.03 353.6 6.30
Americana 10.05 7.73 552.2 8.34

Lucky 9.89 8.27 125.9 4.75
Whitewater 10.88 7.74 749.2 5.97

Main 9.79 7.94 165.88 9.53
Americana 10.54 7.53 470.55 8.74

Lucky – – – –
Whitewater – – – –

Main 10.02 7.82 116.08 10.91
Americana 10.57 7.28 255.40 9.79

-- = No data.
3J Incomplete field parameter collection on the grab sample data form due to field error.

Notes:

October 10, 2023

November 19, 2023

February 26, 2024

March 28, 2024

February 1, 2024

Table 2. Field Parameter Results

Event Date Monitoring Station Dissolved Oxygen pH Conductivity

Field Parameters

Temperature 



MPN/100 mL mg/L mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
Lucky 231010-03-WG/WC 2720 17.5 1J 83 1J 47.2 1J 19.6 1J 17.4 1J 126 1J 0.485 1J – 0.336 1J – 1.97 1J 2.6 1J – 0.035 1J – – 0.65 1J 0.0118 1J –

Whitewater 231010-11-WG 1990 – – – – – – – – – – – – – – – – – – –
Main – – – – – – – – – – – – – – – – – – – – –

Americana 231010-14-WG/WC 129.6 19.7 2J 77 2J < 0.100 2J 33.6 2J 23.6 2J 236 2J 0.308 2J 0.169 2J 0.353 2J 0.930 2J 1.44 2J 5.5 2J 0.021 2J 0.072 2J 8.2 2J 0.095 2J 2.4 2J < 0.0100 2J 22.0 2J

Lucky 231119-03-WG/WC 2.0 59.5 137 35.8 8.6 8.63 136 0.710 0.538 0.530 0.145 1.76 0.93 0.012 0.030 3.5 0.085 0.33 < 0.0100 32.7
Whitewater 231119-11-WG/WC 99.0 61.9 167 45.0 19.7 27.3 180 0.958 0.768 0.527 0.182 2.07 1.7 < 0.0100 0.041 5.0 0.21 2.2 < 0.0100 32.3

Main 231119-12-WG/WC 30.9 19.9 61.0 19.3 11.7 16.2 61.0 0.226 0.167 0.610 0.246 1.14 0.66 0.015 0.045 2.7 0.12 1.7 < 0.0100 25.9
Americana 231119-14-WG/WC 1340.0 36.5 94.0 57.8 15.0 21.7 153 0.504 0.402 0.454 0.614 1.27 2.1 0.022 0.061 4.0 0.11 1.9 < 0.0100 27.2

Lucky 240201-03-WG/WC < 1.0 4J 7.27 39.0 16.0 60.5 18.8 52.8 0.174 0.100 0.173 0.204 0.894 0.85 < 0.0100 0.024 2.0 0.056 0.82 < 0.0100 17.5
Whitewater 240201-11-WG/WC 68.9 4J 9.34 1R 82 1R 43 1R 106 1R 58.4 1R 139 1R 0.321 1R 0.171 1R 0.169 1R 0.375 1R 1.33 1R 2.4 1R < 0.0100 1R 0.058 1R 3.9 1R 0.18 1R 4.8 1R 0.0148 1R 25.7 1R

Main 240201-12-WG/WC 238.2 4J 5.74 77.0 18.3 103 59.8 64.2 0.143 0.0557 0.351 0.209 1.12 1.4 0.012 0.066 3.6 0.084 4.1 0.0112 18.4
Americana 240201-14-WG/WC 65.0 4J 6.98 55.0 93.3 89.6 50.7 224 0.213 0.116 0.193 0.905 1.05 3.4 0.016 0.063 3.4 0.090 4.2 < 0.0100 17.3

Lucky 240226-03-WG/WC 37.9 13.5 60.0 53.2 18.9 18.1 114 0.262 0.124 0.476 0.969 1.71 2.6 4.5 0.031 4.5 0.028 0.72 0.0150 13.5
Whitewater 240226-11-WG/WC 38.3 12.6 84.0 77.8 52.3 47.3 182 0.347 0.174 0.596 0.921 2.43 2.6 0.014 0.062 4.4 0.093 3.8 0.0151 24.5

Main 240226-12-WG/WC 24.3 13.9 5J 119 5J 29.8 5J 94.7 5J 104 5J 85.2 5J 0.231 5J 0.0631 5J 0.829 5J 0.424 5J 1.96 5J 1.5 5J 0.032 5J 0.13 5J 5.6 5J 0.12 5J 6.1 5J 0.0191 5J 51.7 5J

Americana 240226-14-WG/WC 125.9 12.6 85.0 102 51.1 54.3 214 0.276 0.106 0.496 0.940 1.47 3.3 0.021 0.097 4.0 0.063 3.9 0.0148 24.3
Lucky – – – – – – – – – – – – – – – – – – – – –

Whitewater 240328-11-WC – 8.20 84.0 31.9 26.2 131 76.0 0.318 0.131 0.236 0.277 1.63 2.0 < 0.0100 0.074 1.9 0.097 5.8 0.0151 9.80
Main 240328-12-WG/WC 21.6 5.03 104 12.6 24.6 91.7 44.2 0.145 0.0494 0.293 0.151 1.18 1.1 < 0.0100 0.071 2.3 0.068 5.9 0.0171 14.7

Americana 240328-14-WG 365.4 – – – – – – – – – – – – – – – – – – –
Notes:
– = No data.
1J Data qualified due to lack of representativeness (50%–75%).
2J Data qualified due to lack of representativeness (50%–75%) of the calculated flow volume.
4J E. coli  sample qualified due to exceeded hold time.
5J Composite sample qualified due to non-stormwater sample volume comprising less than 10% of the total composite sample volume.
1R Composite sample rejected due to non-stormwater sample volume comprising 10% or more of the  total composite sample volume.

WC = Wet composite sample.

November 19, 2023

WG = Wet grab sample.

February 1, 2024

February 26, 2024

March 28, 2024

Table 3. Analytical Results Summary

Event Date
Monitoring 

Station
Sample ID

Analytical Parameters

E. coli BOD5 COD
Hardness as 

CaCO3
Turbidity TKN

Lead,
 total

Mercury, 
total

Zinc, 
dissolved

Arsenic, 
total

October 10, 2023

Lead, 
dissolved

TSS TDS
Total 

Phosphorus (TP)
Orthophosphate 

(Ortho-P)
Ammonia

Nitrate + 
Nitrite 

Cadmium, 
dissolved

Cadmium, 
total

Copper, 
dissolved



Lucky 4.20 1J 0.118 1J 0.0810 1J – 0.477 1J

Whitewater – – – – –

Main – – – – –
Americana 52.6 2J 0.686 2J 0.786 2J 2.07 2J 3.21 2J

Lucky 10.1 0.832 0.621 0.170 2.06

Whitewater 139 4.87 2.68 0.926 10.5
Main 35.5 0.496 1.34 0.540 2.50

Americana 430 9.98 8.99 12.2 25.1

Lucky 16.9 0.157 0.156 0.184 0.805

Whitewater 168 1R 0.92 1R 0.750 1R 1.08 1R 3.81 1R

Main 74.4 0.178 0.437 0.260 1.39
Americana 825 3.46 3.140 14.7 17.1

Lucky 4.48 0.0648 0.118 0.240 0.423

Whitewater 104 0.762 1.31 2.02 5.34
Main 70.6 5J 0.157 5J 0.563 5J 0.288 5J 1.33 5J

Americana 474 2.41 4.33 8.21 12.8

Lucky – – – – –

Whitewater 1266 3.07 2.28 2.68 15.7
Main 278.2 0.440 0.889 0.458 3.58

Americana – – – – –

Table 4. Event Loading for Monitored Drainages in Pounds

Event Date Monitoring Station TSS
Total 

Phosphorus
Ammonia

Nitrate + 
Nitrite 

TKN

November 19, 2023

February 1, 2024

February 26, 2024

March 28, 2024

October 10, 2023

1R Composite sample rejected due to non stormwater sample volume comprising 10% or more of the total composite sample volume.

-- = No data
Notes:

1J Data qualified due to lack of representativeness (50%–75%).

5J Composite sample qualified due to non stormwater sample volume comprising less than 10% of the total composite sample 
volume.

2J Data qualified due to lack of representativeness (50%–75%) of the calculated flow volume.



Lucky 0.0400 1J 0.00112 1J 0.00771 1J – 0.00454 1J

Whitewater – – – – –
Main – – – – –

Americana 0.0601 2J 0.000784 2J 0.000898 2J 0.00237 2J 0.00367 2J

Lucky 0.0962 0.00792 0.00591 0.00162 0.0196
Whitewater 0.279 0.00978 0.00538 0.00186 0.0211

Main 0.449 0.00628 0.0170 0.00684 0.0316
Americana 0.491 0.0114 0.0103 0.0139 0.0287

Lucky 0.161 0.00150 0.00149 0.00175 0.00767
Whitewater 0.337 1R 0.00185 1R 0.00151 1R 0.00217 1R 0.00765 1R

Main 0.942 0.00225 0.00553 0.00329 0.0176
Americana 0.943 0.00395 0.00359 0.0168 0.0195

Lucky 0.043 0.000617 0.00112 0.00229 0.00403
Whitewater 0.209 0.00153 0.00263 0.00406 0.0107

Main 0.894 5J 0.00199 5J 0.00713 5J 0.00365 5J 0.0168 5J

Americana 0.542 0.00275 0.00495 0.00938 0.0146
Lucky – – – – –

Whitewater 2.54 0.00616 0.00458 0.00538 0.0315
Main 3.52 0.00557 0.0113 0.00580 0.0453

Americana – – – – –

1J Data qualified due to lack of representativeness (50%–75%).
2J Data qualified due to lack of representativeness (50%–75%) of the calculated flow volume.

1R Composite sample rejected due to non stormwater sample volume comprising 10% or more of the total composite sample volume.

October 10, 2023

Table 5. Event Loading in Pounds/Acre

Event Date Monitoring Station TSS
Total            

Phosphorus
Ammonia

Nitrate + 
Nitrite 

TKN

-- = No data.

November 19, 2023

February 1, 2024

February 26, 2024

March 28, 2024

Notes:

5J Composite sample qualified due to non stormwater sample volume comprising less than 10% of the total composite sample volume.



MPN/100 mL mg/L mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L
Americana grab 231119-14-001 Field blank < 1.0 – – – – – – – – – – – – – – – – – – –
Americana grab 231119-14-101 Field duplicate 866.4 – – – – – – – – – – – – – – – – – – –

4% – – – – – – – – – – – – – – – – – – –
Lucky grab 240201-03-001 Field blank < 1.0 – – – – – – – – – – – – – – – – – – –
Lucky grab 240201-03-101 Field duplicate 2 4J – – – – – – – – – – – – – – – – – – –

100% – – – – – – – – – – – – – – – – – – –
Whitewater Composite 240201-11-103 Lab duplicate/composite split — 8.9 83.0 42.4 113 53.8 140 0.312 0.172 0.170 0.378 1.35 2.4 0.011 0.052 3.7 0.19 4.9 0.0127 26.6

Main grab 240226-12-001 Field blank < 1.0 – – – – – – – – – – – – – – – – – – –
Main grab 240226-12-101 Field duplicate 26.9 – – – – – – – – – – – – – – – – – – –

2% – – – – – – – – – – – – – – – – – – –
Main grab 240328-12-001 Field blank < 1.0 – – – – – – – – – – – – – – – – – – –
Main grab 240328-12-101 Field duplicate 17.3 – – – – – – – – – – – – – – – – – – –

5% – – – – – – – – – – – – – – – – – – –
– 240328-14-002 Field blank composite – < 2.00 < 7.00 < 0.100 < 0.3 < 0.900 < 20.0 < 0.0120 < 0.003 < 0.0450 < 0.0250 < 0.100 < 0.0700 < 0.0100 < 0.0100 < 0.150 – < 0.0100 < 0.0100 < 0.500

September 9, 2024 – 240909-03-003 Equipment blank – < 2.00 < 7.00 < 0.100 < 0.3 < 0.900 < 25.0 < 0.0120 < 0.003 < 0.0450 < 0.0250 < 0.100 < 0.0500 < 0.0100 < 0.0200 0.59 < 0.0100 < 0.0100 < 0.0100 1.3
– 240910-14-004 Rinsate blank – < 2.00 < 7.00 < 0.100 < 0.3 1.00 < 25.0 < 0.0120 < 0.003 < 0.0450 < 0.0250 < 0.100 < 0.0500 < 0.0100 < 0.0200 0.91 < 0.0100 0.026 < 0.0100 1.3
– 240910-14-003 Equipment blank – < 2.00 < 7.00 < 0.100 < 0.3 < 0.900 < 25.0 < 0.0120 < 0.003 < 0.0450 < 0.0250 < 0.100 < 0.0500 < 0.0100 < 0.0200 0.93 < 0.0100 < 0.0100 < 0.0100 4.0
– 240910-11-003 Rinsate blank – < 2.00 < 7.00 < 0.100 < 0.3 < 0.900 < 25.0 < 0.0120 0.00795 < 0.0450 < 0.0250 < 0.100 < 0.0500 < 0.0100 < 0.0200 0.38 < 0.0100 0.017 < 0.0100 < 0.500
– 240910-11-003 Equipment blank – < 2.00 < 7.00 < 0.100 < 0.3 < 0.900 < 25.0 < 0.0120 < 0.003 < 0.0450 < 0.0250 < 0.100 < 0.0500 < 0.0100 < 0.0200 0.59 < 0.0100 < 0.0100 < 0.0100 2.5
– 240917-12-004 Rinsate blank – < 2.00 < 7.00 < 0.100 < 0.3 < 0.900 < 25.0 < 0.0120 < 0.003 < 0.0450 < 0.0250 < 0.100 < 0.0500 < 0.0100 < 0.0200 0.20 < 0.0100 < 0.0100 < 0.0100 1.1
– 240917-12-003 Equipment blank – < 2.00 < 7.00 < 0.100 < 0.3 < 0.900 < 25.0 < 0.0120 < 0.003 < 0.0450 < 0.0250 < 0.100 < 0.0500 < 0.0100 < 0.0200 1.4 < 0.0100 0.023 < 0.0100 1.7

40% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

4J E. coli sample qualified due to exceeded hold time.

Allowable RPD

Calculated parent/duplicate RPD

Cells highlighted in gray are flagged for discussion.

Calculated parent/duplicate RPD

– = No data.

September 17, 2024

September 10, 2024

Calculated parent/duplicate RPD

Calculated parent/duplicate RPD

November 19, 2023

February 26, 2024

March 28, 2024

February 1, 2024

Lead, 
dissolved

Lead,
 total

Mercury, 
total

Zinc, 
dissolved

Nitrate + 
Nitrite 

TKN
Arsenic, 

total
Cadmium, 
dissolved

Cadmium, 
total

Copper, 
dissolved

Ammonia

Table 6. QC Sample Summary

Event Date Parent Sample Sample ID QC Sample Type

Analytical Parameters

E. coli BOD5 COD
Hardness as 

CaCO3
Turbidity TSS TDS

Total 
Phosphorus

Orthophosphate 
(Ortho-P)
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Storm Event Report No. 5: March 28, 2024 
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Section 1: Introduction 
The Environmental Protection Agency Region 10 reissued a Municipal Separate Storm Sewer System Phase I 

National Pollutant Discharge Elimination System Permit (NPDES Permit), effective October 1, 2021, to Ada 

County Highway District (ACHD), Boise City, Ada County Drainage District No. 3, Idaho Transportation 

Department District 3, Boise State University, and Garden City. Under the NPDES Permit, Permittees are 

required to continue to conduct wet weather stormwater outfall monitoring and subwatershed monitoring. 

Four outfall monitoring sites (Lucky, Whitewater, Main, and Americana) and one subwatershed monitoring 

site (AS_6) have been established. The AS_6 site represents a subwatershed located within the Americana 

watershed. At each site, a minimum of three composite and three grab samples will be collected during 

Water Year (WY) 2024 (October 1, 2023, through September 30, 2024). The following storm event report 

summarizes stormwater sampling results from the October 10, 2023, storm event.  

Section 2: Project Status  
Table 2-1 is a summary of the sample types collected to date for WY 2024 Phase I Stormwater Outfall 

Monitoring. When samples are qualified, additional samples will be attempted from subsequent storms to 

collect unqualified samples. 
 

Table 2-1. WY 2024 Samples Collected  

Date Lucky Whitewater Main Americana AS_6 

October 10, 2023 G, C1,2 G -- G, C,3 -- 

Unqualified Samples: 1G 1G -- 1G -- 

Samples Remaining: 2G, 3C 2G, 3C 3G, 3C  2G, 3C 3G, 3C  

Notes:  

-- = no samples taken 

C = composite sample 

G = grab sample 

1 Composite samples qualified due to lack of representativeness (50%–75%). 

2 Incomplete water quality analysis due to low composite sample volume. 

3 Composite samples qualified due to lack of representativeness (50%–75%) of the calculated flow volume. 

Section 3: Storm Event Summary 
The October 10, 2023, storm event and the subsequent preparation and sampling efforts are detailed in the 

following sections.  

3.1 Storm Detail 

A summary of the forecast on which monitoring decisions were based is detailed below. The sampling event 

communication form that describes the forecast and summarizes the decision-making process from October 

10, 2023, is included in Attachment A for reference.  
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Tuesday, October 10, 2023 – Wednesday, October 11, 2023 

• On the morning of October 10, the National Weather Service issued a forecast for widespread rain in the 

Boise area, starting October 10 at 1800 and ending on October 11 at 0600. The chance of precipitation 

was 80%, with 0.10 to 0.20 inches of precipitation forecasted. 

• Setup was accomplished early morning of October 10. An expected precipitation depth of 0.11 inches 

was used to set trigger volumes at monitoring stations. A runoff calculations worksheet showing how the 

trigger volumes were calculated is included in Attachment A. 

• The runoff started approximately on October 10 at 1216 and ended on October 11 at 2300. There was a 

runoff break in between October 10 at 0936 and October 11 at 0738.  

• Precipitation totals ranged between 0.10 and 0.18 inches at local rain gauges. 

Flow measurements and precipitation data are listed in Table 1 along with a sampling summary. Hydrograph 

for the Lucky, Whitewater, and Americana site showing flow, rain, and sample collection data are included in 

Attachment B. 

3.2 Sampling Summary 

Lucky, Whitewater, Americana and AS_6 monitoring stations were set up on October 10, 2023, to collect 

flow-proportional composite samples during the storm. Sampler enable conditions were programed into the 

Lucky, Whitewater, and Americana flowmeters. A site-specific velocity cutoff value was programmed into the 

AS_6 flowmeter. Setup and sampling information are included in Table 1. The field forms completed during 

setup/shutdown and sampling are included in Attachment C. 

Grab Samples 

Two, two-member team mobilized to collect stormwater runoff grab samples and verify operation of the 

automatic sampling equipment on October 10 at 1823. Grab samples for Lucky, Whitewater and Americana 

were submitted to the West Boise Water Quality Lab (WQL) at 2003 on October 10. Results for grab 

samples, including field parameter and analytical data, are included in Table 2. Laboratory analytical reports 

are included in Attachment D.  

Composite Samples 

Composite samples were collected at the Lucky and Americana monitoring station and submitted to the 

West Boise WQL at 1242 on October 11. Whitewater collected two composite samples and was not 

submitted to the WQL. A partial water quality analysis was conducted on the Lucky composite samples due 

to low composite sample volume. The volume of the Americana composite sample was sufficient for analysis 

of all parameters. Analytical results are shown in Table 2 and pollutant loading estimates for the event are 

detailed in Table 3. Laboratory analytical reports are included in Attachment D. 

Section 4: Quality Assurance/Quality Control  
No quality control samples were collected during the October 10, 2023, storm event.  

Data quality objectives for this storm were evaluated and tracked using the data validation review checklist 

included in Attachment A. An accepted composite sample represents at least 75 percent of the total 

discharge or at least 6 hours of the storm duration. The composite sample collected at Lucky was qualified 

because it represented 63% of the storm runoff and lasted approximately 2 hours. The composite sample 

collected at Americana was calculated using the EPA runoff calculation. After thorough flow and precipitation 

data review, it was determined that the area-velocity sensor showed inaccurate flow level readings and did 

not align with the precipitation data. The EPA runoff calculation estimates the total event runoff and sampled 
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runoff values based on impervious surface of the drainage basin (see Figure 4-1 for EPA’s runoff calculation 

equation). Based on the estimated values, approximately 71% of the total storm runoff was sampled 

therefore the Americana composite samples were qualified. See Table 4-1 for total and sampled runoff 

calculations and Attachment B.  

 

 

 
Figure 4-1: EPA Runoff Calculation 

 

Table 4-1. Total and Sample Runoff Calculations 

From Table 2-1 of the Stormwater Outfall Monitoring Plan:     

Americana Subwatershed Area = 875 acres     

Percent Impervious Groundcover = 39 %     

Impervious Groundcover = 481 acres     
      

Total Runoff from the Americana Watershed:  Sampled Runoff from the Americana Site: 

P = 0.14 inches P = 0.1 inches 

Pj = 0.9  Pj = 0.9  

Rv =  0.39  Rv =  0.39  

      

R =  0.049 inches R = 0.035 inches 

      

Calculated Sampled Runoff Precipitation    

Sampled/ Total Sampled Runoff x 100 =  71%    

 

The acceptance and performance criteria for analytical and non-analytical criteria, except for Lucky and 

Americana composite samples, were met for this storm event. 

Section 5: Notes and Recommendations 
Americana  

During set-up, a “Replace pump tubing” warning message was encountered when the sampler program was 

started. The ISCO Operating Manual was used to reset the program settings and reset the pump count. The 

message did not appear again when the sampler program was restarted.  
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Main  

During set-up, the Main flow meter was providing positive flow readings, but no flow was observed in the 

storm drain pipe. The flow module was replaced, but this did not resolve the issue. Therefore, the Main site 

was not targeted at this event. 
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Data Tables 
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Lucky Whitewater Main Americana AS_6

Grab samples collected and submitted? YES YES NO YES NO

Composite samples collected and submitted? YES NO NO YES NO

Trigger volume (gal or ft
3
) 2,895 gal 800 ft

3
-- 2960 ft

3
221 ft

3

Velocity cutoff (fps) -- -- -- -- 0.02

Sampler enable condition (in) Level > 3.02" Level > 2.60" -- Level > 5.1" --

Runoff start time 1216 
1

1407 
1

-- 1602 
2

--

Grab sample collection time 1829 1904 -- 1823 --

Composite sample stop time 0906  -- -- 1150 --

Runoff stop time 1110 
2

2300 
2

-- 1630 
2

--

Volume of Discharge Sampled  (ft
3
) 2,439  -- -- 111,486 

2,3
--

Total runoff volume (ft
3
) 3,882 5,838 -- 156,081 

2,3
--

Percent of storm flow sampled (%) 63%  -- -- 71%
3

--

Composite sample duration (hrs) 2  -- -- 5 --

Storm Precipitation (in) 0.18 0.13 0.10 0.10/0.18 0.10/0.18

Referenced Rain Gauge Cynthia Mann Whitewater Front Front/East Front/East

Sampler messages (counts): Success 8 2 -- 11 --

Number of composite bottles filled 1 -- -- 1 --

Composite sample volume (Approx.; ml) 5,000 -- -- 5,750 --

Notes:

1
 Runoff started on 10/10/23.

2
 Runoff ended on 10/11/23.

Table 1. Sampling and Flow Summary

3
 Flow data rejected due to area-velocity sensor errors . The EPA runoff calculation was used to estimate the total and sampled event runoff.
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mg/L S.U. uS/cm C mpn/100 mL mg/L mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Lucky 10/10/2023 231010-03-WG 7.38 5.66 81.35 16.47 2720.0 231010-03-WC 17.5 
1J

83 
1J

47.2 
1J

19.6 
1J

17.4 
1J

126 
1J

0.485 
1J -- 0.336 

1J -- 1.97 
1J

2.6 
1J -- 0.035 

1J -- -- 0.65 
1J

0.0118 
1J --

Whitewater 10/10/2023 231010-11-WG 7.65 6.28 95.09 17.17 1990.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Main 10/10/2023 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Americana 10/10/2023 231010-14-WG 8.4 6.53 247.08 16.78 129.6 231010-14-WC 19.7 
2J

77 
2J

<0.100 
2J

33.6 
2J

23.6 
2J

236 
2J

0.308 
2J

0.169 
2J

0.353 
2J

0.930 
2J

1.44 
2J

5.5 
2J

0.021 
2J

0.072
 2J

8.2 
2J

0.095 
2J

2.4 
2J

<0.0100 
2J

22.0 
2J

AS_6 10/10/2023 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:

- = No data.
1J

 Data qualified due to lack of representativeness (50% - 75%).
2J 

Data qualified due to lack of representativeness (50% - 75%) of the calculated flow volume.

Table 2. Field and Analytical Data Summary

Monitoring 

Station
Sample Date Sample ID Grab

Field Parameters Analytical Parameters

Dissolved 

Oxygen
pH Conductivity Temperature 

Nitrate + 

Nitrite as N
E. coli Sample ID 

Composite

BOD5 COD
Hardness as 

CaCO3
Turbidity TSS TDS

Total 

Phosphorus

Orthophosphate 

as P

Ammonia as 

N

Lead,

 total

Mercury, 

total

Zinc, 

dissolved
TKN Arsenic, total

Cadmium, 

dissolved

Cadmium, 

total

Copper, 

dissolved

Lead, 

dissolved
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Lucky 10/10/2023 4.20 
1J

0.118 
1J

0.0810 
1J -- 0.477 

1J

Whitewater 10/10/2023 -- -- -- -- --

Main 10/10/2023 -- -- -- -- --

Americana 10/10/2023 52.6 
2J

0.686 
2J

0.786 
2J

2.07 
2J

3.21 
2J

AS_6 10/10/2023 -- -- -- -- --

Notes:

– = No data.

1J
 Data qualified due to lack of representativeness (50% - 75%).

2J
 Data qualified due to lack of representativeness (50% - 75%) of the calculated flow volume.

Table 3. Event Pollutant Loading Estimates in Pounds

Monitoring Station Event Date TSS
Total 

Phosphorus

Ammonia 

as N

Nitrate + 

Nitrite as N
TKN
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Attachment A: Supplemental Documents 

Sampling Event Communication Form 

Data Validation Checklist 

Runoff Calculation Worksheet
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SAMPLING EVENT COMMUNICATION FORM 

Date:  10/10/2023 Time:  4:10 PM Initials:  ML 
Is there a targeted sampling event during the next 36 hours? 
(Or, if it is Friday, is a targeted event expected before 5:00 PM Monday?) 

Yes 
 
Past 72 hr Precip 0.02” 
Date and time of expected event 10/10/2023 6 PM – 10/11/2023 6 AM 
Expected amount of precipitation 0.10” – 0.20” 
Percent chance of precipitation 80% 
Percent chance of >0.10” over 12 hours 71% 
 
NWS Update 
 
 
Targeted Station & Samples 
Lucky 
☒ Grab 
☒ Composite 

Whitewater 
☒ Grab 
☒ Composite 

Main 
☐ Grab 
☐ Composite 

Americana 
☒ Grab 
☒ Composite 

AS_6 
☒ Grab 
☒ Composite 

State (Phase II) 
☐ Grab 
☐ Composite 

 
Type of Forecasted Precipitation 
☐ Light Rain ☒ Rain ☐ Rain on Snow 
☐ Scattered Showers ☒ Thunder Showers ☐ Snowmelt 
☐ Other:  
 
Reasons for Not Targeting a Forecasted Storm and/or Stations 
☐ Holiday 
☐ Waiting on Antecedent Dry Period – Expires:  
☒ Equipment Concerns: Problems with Main measuring flow when none present. Suspect AV sensor.   
☐ Other:    
 
Text Forecast 
NWS Forecast for: Garden City ID 
Issued by: National Weather Service Boise, ID 
Last Update: 2:53 pm MDT Oct 10, 2023 
 
This Afternoon: Showers likely and possibly a thunderstorm. Mostly cloudy, with a high near 68. West southwest 
wind around 6 mph. Chance of precipitation is 60%. 
Tonight: Showers and possibly a thunderstorm. Low around 47. West southwest wind around 6 mph becoming 
calm. Chance of precipitation is 90%. New rainfall amounts between a tenth and quarter of an inch, except higher 
amounts possible in thunderstorms. 
Wednesday: Showers and possibly a thunderstorm before 1pm, then a chance of showers. High near 58. West 
northwest wind 5 to 14 mph, with gusts as high as 23 mph. Chance of precipitation is 90%. 
Wednesday Night: A 30 percent chance of showers before 1am. Patchy fog after 4am. Otherwise, cloudy, then 
gradually becoming partly cloudy, with a low around 42. Northwest wind 5 to 14 mph, with gusts as high as 23 
mph. 
Thursday: Patchy fog before 1pm. Otherwise, sunny, with a high near 63. Northwest wind 5 to 10 mph. 
Thursday Night: Mostly clear, with a low around 42. 
Friday: Sunny, with a high near 68. 
Friday Night: Partly cloudy, with a low around 48. 
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Saturday: Mostly cloudy, with a high near 67. 
Saturday Night: A 20 percent chance of showers after 1am. Mostly cloudy, with a low around 49. 
Sunday: A 20 percent chance of showers. Partly sunny, with a high near 70. 
Sunday Night: Mostly cloudy, with a low around 50. 
Monday: Partly sunny, with a high near 74. 
Monday Night: A 30 percent chance of showers. Mostly cloudy, with a low around 52. 
Tuesday: A chance of showers. Mostly cloudy, with a high near 66. 
 
Forecast Discussion 
Area Forecast Discussion 
National Weather Service Boise ID 
233 PM MDT Tue Oct 10 2023 
 
.SHORT TERM...Tonight through Thursday night...Showers have steadily 
increased through the day in eastern Oregon, and as of 2 PM MDT 
showers were also getting into the Treasure Valley and Weiser River 
Valley. No lightning has been observed yet, but the incoming upper 
trough is expected to provide enough instability later this 
afternoon and evening for isolated thunderstorms within about 50 
miles either side of the OR/ID border. Showers will become 
widespread tonight in western Idaho, then decrease Wednesday morning 
except along the ID/NV border and the Boise Mountains and eastern 
Valley County. Total precipitation tonight through Wednesday should 
be .10 to .20 inch in the valleys and .25 to .50 inch in the 
mountains, including 1-2 inches of snow above 6500 feet MSL. Later 
Wednesday the main upper low off the northwest coast will move 
rapidly inland and bring another chance of showers to eastern 
Oregon, then into western Idaho early Wednesday evening. Late 
Wednesday night the low will be in eastern Wyoming and clouds will 
decrease in our CWA. Clearing skies will allow radiational cooling 
resulting in patchy fog in the valleys Thursday morning. Thursday 
afternoon and night look mostly clear. Winds will be light to 
moderate westerly tonight and Wednesday morning, then increase 
almost to advisory speeds Wednesday afternoon in south-central 
Idaho. Winds will die down rapidly Wednesday night. 
 
.LONG TERM...Friday through Tuesday...A warming and drying trend 
 is forecast Friday through Monday, possibly Tuesday, as another 
upper ridge builds inland from the Pacific. High temps will reach 
at least the mid 70s in the valleys by Monday, with a 10 percent 
chance of 80 degrees again. Low temps will moderate more 
slowly. Unfortunately, latest models bring a lot of high clouds 
in from the Pacific on Saturday which may spoil the view of the 
annular solar eclipse Saturday morning. 
 
 
Hourly Forecast 
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Using RC calculated from flow data

RC

Expected 

Vol (ft
3
)

Trigger 

Vol (ft
3
)

Lucky 105 0.157 6582.5 387

Whitewater 498 0.069 13621.3 801

Main 79 0.246 7760.0 456

Main Alt 60 0.200 4791.6 282

Americana 875 0.144 50311.8 2960

AS_6 204 0.046 3747.0 220

State 34 0.160 2172.2 128

Notes:

Calculated RC = Average (precip (ft) / [volume (ft
3
) x area (ft

2
)])

Where precip (ft) is the measured amount from local rain guage, and volume 

(ft
3
) is the measured discharge, and area (ft

2
) is the watershed area

Expected volume (ft
3
) = RC x expected precip (ft) x area (ft

2
)

Storm Runoff Estimates and Trigger Volumes

Step 1. Enter runoff coefficients in yellow cells.

Step 2. Enter expected precipitation depth (in) in blue cell.

Step 3. Read trigger volumes (bold) in green cells.

Expected Precipitation Depth =

Aliquots per Sample =

Site Area 

(ac)
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Whitewater HydrographWhitewater Hydrograph
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Americana HydrographAmericana Hydrograph
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Attachment C: Field Forms  
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Attachment D: Storm Event Analytical Reports 
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 Technical Memorandum 
 

Limitations: 

This document was prepared solely for ACHD in accordance with professional standards at the time the services were performed and in accordance 

with the contract between ACHD and Brown and Caldwell dated October 10, 2023. This document is governed by the specific scope of work 

authorized by ACHD; it is not intended to be relied upon by any other party except for regulatory authorities contemplated by the scope of work. We 

have relied on information or instructions provided by ACHD and other parties and, unless otherwise expressly indicated, have made no independent 

investigation as to the validity, completeness, or accuracy of such information.  

 

1290 W. Myrtle St. Suite 340 

Boise, ID 83702 

 

Phone: 801.316.9859 

 

Prepared for:  Ada County Highway District  

Project Title:  NPDES Phase I Stormwater Support WY 2024 

Project No.:  159103 

Technical Memorandum 

Subject:  ACHD Phase I Storm Event Report for November 19, 2023 

Date: February 14, 2023 

To:  Monica Lowe 

Cc: Steven Turner  

 Kristen Chisholm  

From:  Zuly Lapa, Project Engineer 

 

 

Prepared by: Zuly Lapa, EIT, Project Engineer 

 

 

 

Reviewed by:  Melissa Jannusch, PE, Project Manager   
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Phase I Storm Event Report for November 19, 2023 

 

 

1 

ACHD_231119 SER PI SER_159103_FINAL 

Section 1: Introduction 
The Environmental Protection Agency Region 10 reissued a Municipal Separate Storm Sewer System Phase I 

National Pollutant Discharge Elimination System Permit (NPDES Permit), effective October 1, 2021, to Ada 

County Highway District (ACHD), Boise City, Ada County Drainage District No. 3, Idaho Transportation 

Department District 3, Boise State University, and Garden City. Under the NPDES Permit, Permittees are 

required to continue to conduct wet weather stormwater outfall monitoring and subwatershed monitoring. 

Four outfall monitoring sites (Lucky, Whitewater, Main, and Americana) and one subwatershed monitoring 

site (AS_6) have been established. The AS_6 site represents a subwatershed located within the Americana 

watershed. At each site, a minimum of three composite and three grab samples will be collected during 

Water Year (WY) 2024 (October 1, 2023, through September 30, 2024). The following storm event report 

summarizes stormwater sampling results from the November 19, 2023, storm event.  

Section 2: Project Status  
Table 2-1 is a summary of the sample types collected to date for WY 2024 Phase I Stormwater Outfall 

Monitoring. When samples are qualified, additional samples will be attempted from subsequent storms to 

collect unqualified samples. 
 

Table 2-1. WY 2024 Samples Collected  

Date Lucky Whitewater Main Americana AS_6 

October 10, 2023 G, C1,2 G -- G, C3 -- 

November 19, 2023 G, C G, C G, C G4, C G, C 

Unqualified Samples: 2G, 1C 2G, 1C 1G, 1C 2G, 1C 1G, 1C 

Samples Remaining: 1G, 2C 1G, 2C 2G, 2C 1G, 2C 2G, 2C 

Notes:  

-- = no samples taken 

C = composite sample 

G = grab sample 

1 Composite samples qualified due to lack of representativeness (50%–75%). 

2 Incomplete water quality analysis due to low composite sample volume. 

3 Composite samples qualified due to lack of representativeness (50%–75%) of the calculated flow volume. 

4 Incomplete field parameter collection on the grab sample data form due to field error.  

Section 3: Storm Event Summary 
The November 19, 2023, storm event and the subsequent preparation and sampling efforts are detailed in 

the following sections.  

4 Grab sample qualified due to incomplete field parameter collection. 
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3.1 Storm Detail 

A summary of the forecast on which monitoring decisions were based is detailed below. The sampling event 

communication form that describes the forecast and summarizes the decision-making process from 

November 19, 2023, is included in Attachment A for reference.  

Saturday, November 18, 2023 (Sampling Event Communication and Set Up) 

• On the afternoon of November 18, the National Weather Service issued a forecast for widespread rain in 

the Boise area, starting November 18 at 2100 and ending on November 19 at 0000. The chance of 

precipitation was greater than 80%, with 0.20 to 0.30 inches of precipitation forecasted. 

• Setup was accomplished in the afternoon of November 18. An expected precipitation depth of 0.11 

inches was used to set trigger volumes at monitoring stations. A runoff calculations worksheet showing 

how the trigger volumes were calculated is included in Attachment A. 

Sunday, November 19, 2023 (Storm Event) 

• Moderate rain first started at approximately November 19 at 0000 and ended at 1642. 

• Precipitation totals ranged between 0.42 and 0.61 inches at local rain gauges. 

Flow measurements and precipitation data are listed in Table 1 along with a sampling summary. Hydrograph 

for the Lucky, Whitewater, Main, Americana and AS_6 site showing flow, rain, and sample collection data are 

included in Attachment B. 

3.2 Sampling Summary 

Lucky, Whitewater, Main, Americana and AS_6 monitoring stations were set up on November 18, to collect 

flow-proportional composite samples during the storm. Sampler enable conditions were programed into the 

Whitewater and Americana flowmeters. A site-specific velocity cutoff value was programmed into Lucky, 

Main, and AS_6 flowmeter. Setup and sampling information are included in Table 1. The field forms 

completed during setup/shutdown and sampling are included in Attachment C. 

Grab Samples 

Two, two-member team mobilized to collect stormwater runoff grab samples and verify operation of the 

automatic sampling equipment on November 19 at 0110. Grab samples for Lucky, Whitewater, Main, and 

Americana were submitted to the West Boise Water Quality Lab (WQL) at 0758 on November 19. The AS_6 

grab sample was submitted at 1342 on November 19 to the WQL.  

Results for grab samples, including field parameter and analytical data, are included in Table 2. Laboratory 

analytical reports are included in Attachment D.  

Composite Samples 

Composite samples were collected at the Whitewater, Main, and Americana monitoring station and 

submitted to the WQL at 1716 on November 19. The composite samples at the AS_6 monitoring station was 

submitted at 1342 and the Lucky monitoring station at 1603 on November 19 to the WQL.  

Analytical results are shown in Table 2 and pollutant loading estimates for the event are detailed in Table 3. 

Laboratory analytical reports are included in Attachment D. 
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Section 4: Quality Assurance/Quality Control  
A summary of quality control samples collected during the November 19, 2023, storm event is presented 

below in Table 4-1. A field blank and a field duplicate were collected from the Americana monitoring station. 

The analytical results for these samples are included in Table 4. 
 

Table 4-1. Quality Control Samples 

Sample ID Sample Type Parent Sample Conclusions 

231119-14-001 Field blank Americana grab No E. coli detection was reported in the field blank. 

231119-14-101 Field duplicate Americana grab Relative percent difference was within the acceptable range. 

Data quality objectives for this storm were evaluated and tracked using the data validation review checklist 

included in Attachment A.  

An acceptable composite sample represents at least 75 percent of the total discharge or at least 6 hours of 

the storm duration. All composite samples met the criteria.   

The acceptance and performance criteria for analytical and non-analytical criteria were met for this storm 

event. 

Section 5: Notes and Recommendations 
Whitewater 

The small sampler battery died at approximately 0537 on Bottle No. 2. The battery was replaced, and the 

sampler program was then restarted at 0800 and continued until the end of the storm event. The battery 

issue resulted due to setting up the sampler program earlier in the week. It is advised to check on the small 

battery prior to the storm event if set-up is completed a day earlier. 

AS_6  

The AS_6 composite samples had two distribution errors at 0650 and 0740 on Bottle No. 2. The AS_6 

sampler battery later died after taking the last composite sample but was then replaced. The sample 

program was restarted at 0826. There was also a No-Liquid-Error at 0953, but no succeeding errors 

occurred until the end of the event. It is advised to check on the small battery prior to the storm event if set-

up is complete a day earlier.  
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Lucky Whitewater Main Americana AS_6

Grab samples collected and submitted? YES YES YES YES YES

Composite samples collected and submitted? YES YES YES YES YES

Trigger volume (gal or ft
3
) 2895 gal 800 ft

3
3411 gal 2960 ft

3
221 ft

3

Velocity cutoff (fps) 0.02 -- 0.02 -- 0.02

Sampler enable condition (in) -- Level > 1.9" -- Level > 6.96" --

Runoff start time 0038 0102 0029 0000 0251

Grab sample collection time 0156 0247 0122 0151 0620

Composite sample stop time 1328 1528 1442 1407 1221

Runoff stop time 1500 1552 1446 1642 1615

Volume of Discharge Sampled  (ft
3
) 17,699 73,819 28,140 251,136 19,247

Total runoff volume (ft
3
) 18,782 81,522 35,160 317,217 21,217

Percent of storm flow sampled (%) 94% 91% 80% 79% 91%

Composite sample duration (hrs) 11 13 13.5 12.5 9

Storm Precipitation (in) 0.42 0.61 0.50 0.50/0.58 0.50/0.58

Referenced Rain Gauge Cynthia Mann Whitewater Front Front/East Front/East

Sampler messages (counts): Success 46 82 60 88 81 

Number of composite bottles filled 2 3 3 4 4 

Composite sample volume (Approx.; ml) 27,250 36,750 36,000 50,000 54,500

Notes:

– = No data.

Table 1. Sampling and Flow Summary
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mg/L S.U. uS/cm C mpn/100 mL mg/L mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Lucky 11/19/2023 231119-03-WG 5.09 7.27 506.44 15.7 2.0 231119-03-WC 59.5 137 35.8 8.6 8.63 136 0.710 0.538 0.530 0.145 1.76 0.93 0.012 0.030 3.5 0.085 0.33 <0.0100 32.7

Whitewater 11/19/2023 231119-11-WG 5.82 7.34 460.32 12.96 99.0 231119-11-WC 61.9 167 45.0 19.7 27.3 180 0.958 0.768 0.527 0.182 2.07 1.7 <0.0100 0.041 5.0 0.21 2.2 <0.0100 32.3

Main 11/19/2023 231119-12-WG 9.48 7.64 174.43 10.54 30.9 231119-12-WC 19.9 61.0 19.3 11.7 16.2 61.0 0.226 0.167 0.610 0.246 1.14 0.66 0.015 0.045 2.7 0.12 1.7 <0.0100 25.9

Americana 11/19/2023 231119-14-WG -- 
1

-- 
1

-- 
1 14.16 1340.0 231119-14-WC 36.5 94.0 57.8 15.0 21.7 153 0.504 0.402 0.454 0.614 1.27 2.1 0.022 0.061 4.0 0.11 1.9 <0.0100 27.2

AS_6 11/19/2023 231119-206-WG 9.44 7.18 184.28 9.04 1732.9 231119-206-WC 162 329 43.3 21.1 28.7 263 2.06 1.71 0.563 0.136 3.17 1.7 0.029 0.059 8.5 0.93 3.3 <0.0100 61.8

Notes:

– = No data.
1
 Incomplete field parameter collection on the grab sample data form due to field error.

Table 2. Field and Analytical Data Summary

Monitoring 

Station
Sample Date Sample ID Grab

Field Parameters Analytical Parameters

Dissolved 

Oxygen
pH Conductivity Temperature 

Nitrate + 

Nitrite as N
E. coli Sample ID 

Composite

BOD5 COD
Hardness as 

CaCO3
Turbidity TSS TDS

Total 

Phosphorus

Orthophosphate 

as P

Ammonia as 

N

Lead,

 total

Mercury, 

total

Zinc, 

dissolved
TKN Arsenic, total

Cadmium, 

dissolved

Cadmium, 

total

Copper, 

dissolved

Lead, 

dissolved

3J
 Grab sample qualified due to incomplete field parameter collection.

3J
 

3J
 3J

 

  
C-69



Lucky 11/19/2023 10.1 0.832 0.621 0.170 2.06

Whitewater 11/19/2023 139 4.87 2.68 0.926 10.5

Main 11/19/2023 35.5 0.496 1.34 0.540 2.50

Americana 11/19/2023 430 9.98 8.99 12.2 25.1

AS_6 11/19/2023 38.0 2.73 0.746 0.180 4.20

Table 3. Event Pollutant Loading Estimates in Pounds

Monitoring Station Event Date TSS
Total 

Phosphorus

Ammonia 

as N

Nitrate + 

Nitrite as N
TKN
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mpn/100 mL

11/19/2023 231119-14-WG 231119-14-001 Field Blank <1.0

11/19/2023 231119-14-WG 231119-14-101 Field Duplicate 866.4

4%

40%

Table 4. QC Sample Summary

Date Parent Sample Sample ID Type
E. coli

Calculated parent/duplicate RPD

Allowable RPD
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Attachment A: Supplemental Documents 

Sampling Event Communication Form 

Data Validation Checklist 

Runoff Calculation Worksheet
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SAMPLING EVENT COMMUNICATION FORM 

Date:  11/18/2023 Time:  2:30 PM Initials:  ST 

Is there a targeted sampling event during the next 36 hours? 
(Or, if it is Friday, is a targeted event expected before 5:00 PM Monday?) 

Yes 

 
Past 72 hr Precip 0.00”  

Date and time of expected event 11/18/2023 

Expected amount of precipitation 0.2 – 0.3” 

Percent chance of precipitation 90% 

Percent chance of >0.10” over 12 hours Upper 80% 

 
NWS Update 

Steven from the NWS said that the rain will be moving in between 9:00 PM and midnight.  
It will taper off around 6:00 – 7:00 AM on Sunday morning.  
Between those times, their models are predicting .16 - .42”. I asked if he could narrow the amount 
down and he said 0.26” is the average.  
The heavier rain will start later around 11:00 PM to 1:00 AM. 

 
Targeted Station & Samples 
Lucky 

☒ Grab 

☒ Composite 

Whitewater 

☒ Grab 

☒ Composite 

Main 

☒ Grab 

☒ Composite 

Americana 

☒ Grab 

☒ Composite 

AS_6 

☒ Grab 

☒ Composite 

State (Phase II) 

☒ Grab 

☒ Composite 

 
Type of Forecasted Precipitation 

☐ Light Rain ☒ Rain ☐ Rain on Snow 

☐ Scattered Showers ☐ Thunder Showers ☐ Snowmelt 

☐ Other:  

 
Reasons for Not Targeting a Forecasted Storm and/or Stations 

☐ Holiday 

☐ Waiting on Antecedent Dry Period – Expires:  

☐ Equipment Concerns:  

☐ Other:   

 
Text Forecast 
 

 

Forecast Discussion 
 

 

Hourly Forecast 
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Using RC calculated from flow data

RC

Expected 

Vol (ft
3
)

Trigger 

Vol (ft
3
)

Lucky 105 0.157 6582.5 387

Whitewater 498 0.069 13621.3 801

Main 79 0.246 7760.0 456

Main Alt 60 0.200 4791.6 282

Americana 875 0.144 50311.8 2960

AS_6 204 0.046 3747.0 220

State 34 0.160 2172.2 128

Notes:

Calculated RC = Average (precip (ft) / [volume (ft
3
) x area (ft

2
)])

Where precip (ft) is the measured amount from local rain guage, and volume 

(ft
3
) is the measured discharge, and area (ft

2
) is the watershed area

Expected volume (ft
3
) = RC x expected precip (ft) x area (ft

2
)

Storm Runoff Estimates and Trigger Volumes

Step 1. Enter runoff coefficients in yellow cells.

Step 2. Enter expected precipitation depth (in) in blue cell.

Step 3. Read trigger volumes (bold) in green cells.

Expected Precipitation Depth =

Aliquots per Sample =

Site Area 

(ac)
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Section 1: Introduction 
The Environmental Protection Agency Region 10 reissued a Municipal Separate Storm Sewer System Phase I 

National Pollutant Discharge Elimination System Permit (NPDES Permit), effective October 1, 2021, to Ada 

County Highway District (ACHD), Boise City, Ada County Drainage District No. 3, Idaho Transportation 

Department District 3, Boise State University, and Garden City. Under the NPDES Permit, Permittees are 

required to continue to conduct wet weather stormwater outfall monitoring and subwatershed monitoring. 

Four outfall monitoring sites (Lucky, Whitewater, Main, and Americana) and one subwatershed monitoring 

site (AS_6) have been established. The AS_6 site represents a subwatershed located within the Americana 

watershed. At each site, a minimum of three composite and three grab samples will be collected during 

Water Year (WY) 2024 (October 1, 2023, through September 30, 2024). The following storm event report 

summarizes stormwater sampling results from the February 1, 2024, storm event.  

Section 2: Project Status  
Table 2-1 is a summary of the sample types collected to date for WY 2024 Phase I Stormwater Outfall 

Monitoring. When samples are qualified, additional samples will be attempted from subsequent storms to 

collect unqualified samples. 
 

Table 2-1. WY 2024 Samples Collected  

Date Lucky Whitewater Main Americana AS_6 

October 10, 2023 G, C1,2 G -- G, C3 -- 

November 19, 2023 G, C G, C G, C G4, C G, C 

February 1, 2024 G5, C G5, C6 G5, C G5, C G5, C 

Unqualified Samples: 2G, 2C 2G, 1C 1G, 2C 1G, 2C 1G, 2C 

Samples Remaining: 1G, 1C 1G, 2C 2G, 1C 2G, 1C 2G, 1C 

Notes:  

-- = no samples taken 

C = composite sample 

G = grab sample 

1 Composite samples qualified due to lack of representativeness (50%–75%). 

2 Incomplete water quality analysis due to low composite sample volume. 

3 Composite samples qualified due to lack of representativeness (50%–75%) of the calculated flow volume. 

4 Grab sample qualified due to incomplete field parameter collection. 

5 E. coli sample qualified due to exceeded hold time. 

6 Composite sample rejected due to automatic sampler triggering prior to storm event runoff. The subsamples taken prior to the 

event represented more than 10% of the composite volume. 
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Section 3: Storm Event Summary 
The February 1, 2024, storm event and the subsequent preparation and sampling efforts are detailed in the 

following sections.  

3.1 Storm Detail 

A summary of the forecast on which monitoring decisions were based is detailed below. The sampling event 

communication form that describes the forecast and summarizes the decision-making process from 

February 1, 2024, is included in Attachment A for reference.  

Wednesday, January 31, 2024 (Sampling Event Communication and Set Up) 

• On the morning of January 31, the National Weather Service issued a forecast for widespread rain in the 

Boise area, starting February 1 at 0500 and ending on February 2 at 1100. The chance of precipitation 

was greater than 90%, with 0.50 inches of precipitation forecasted. 

• Setup was accomplished in the afternoon of January 31. An expected precipitation depth of 0.3 inches 

was used to set trigger volumes at monitoring stations. A runoff calculations worksheet showing how the 

trigger volumes were calculated is included in Attachment A. 

Thursday, February 1, 2024 to Friday, February 2, 2024 (Storm Event) 

• Moderate rain first started at approximately February 1 at 1607 and ended on February 2 at 1305. 

• Precipitation totals ranged between 0.31 and 0.37 inches at local rain gauges. 

Flow measurements and precipitation data are listed in Table 1 along with a sampling summary. Hydrograph 

for the Lucky, Whitewater, Main, Americana and AS_6 site showing flow, rain, and sample collection data are 

included in Attachment B. 

3.2 Sampling Summary 

Lucky, Whitewater, Main, Americana and AS_6 monitoring stations were set up on January 31, to collect 

flow-proportional composite samples during the storm. Sampler enable conditions were programed into the 

Lucky, Whitewater, Main and Americana flowmeters. A site-specific velocity cutoff value was programmed 

into AS_6 flowmeter. Setup and sampling information are included in Table 1. The field forms completed 

during setup/shutdown and sampling are included in Attachment C. 

Grab Samples 

Two, two-member teams mobilized to collect stormwater runoff grab samples and verify operation of the 

automatic sampling equipment on February 1 at 1800. Grab samples for Lucky, Whitewater, Main, 

Americana, and AS_6 were submitted to the West Boise Water Quality Lab (WQL) at 2032 on February 1. 

Results for grab samples, including field parameter and analytical data, are included in Table 2. Laboratory 

analytical reports are included in Attachment D.  

Composite Samples 

Composite samples were collected at the Main, Americana and AS_6 monitoring station and submitted to 

the WQL at 1101 and 1102 on February 2. The composite samples at Lucky and Whitewater monitoring 

stations were submitted to the WQL at 1154 on February 2. 

Analytical results are shown in Table 2 and pollutant loading estimates for the event are detailed in Table 3. 

Laboratory analytical reports are included in Attachment D. 
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Section 4: Quality Assurance/Quality Control  
A summary of quality control samples collected during the February 1, 2024, storm event is presented below 

in Table 4-1. A field blank and field duplicate was collected from the Lucky monitoring station and a lab 

duplicate/composite split was collected from the Whitewater monitoring station. The analytical results for 

these samples are included in Table 4-1. 
 

Table 4-1. Quality Control Samples 

Sample ID Sample Type Parent Sample Conclusions 

240201-14-001 Field blank Lucky grab No E. coli detection was reported in the field blank. 

240201-14-101 Field duplicate Lucky grab 
Relative percent difference was not within the acceptable range. Field 
duplicate qualified due to exceeding E. coli  hold time.   

240201-11-103 Lab duplicate/composite split 
Whitewater 
composite 

The Whitewater composite parent sample was rejected due to non-
stormwater subsamples, leading to an inaccurate relative percent 
difference. 

Data quality objectives for this storm were evaluated and tracked using the data validation review checklist 

included in Attachment A.  

An acceptable composite sample represents at least 75 percent of the total discharge or at least 6 hours of 

the storm duration. All composite samples, except for Whitewater, met the criteria. However, all the grab 

samples, including the QC field duplicate were qualified due to E. coli exceeding hold time. A grab sample is 

qualified if the sample is prepared 8 to 16 hours after sample collection.  Samples are rejected if prepared 

16 hours or later after sample collection. All samples were prepared within approximately 12 hours of 

sample collection and are therefore qualified.  

Prior to the start of the storm precipitation or runoff, five subsamples were successfully collected by the 

automatic sampler at the Whitewater monitoring site. These subsamples are considered non-stormwater, as 

there was no evidence of flow or precipitation during the morning of January 31st through the afternoon of 

February 1st. Following the SWOMP guidelines, calculations were conducted to determine if the non-

stormwater subsample volume accounted for 10% of the total composite sample volume. The non-

stormwater composite subsamples accounted for 12% of the total composite sample volume (see Table 4-

2), rejecting the Whitewater composite sample. 

 

Table 4-2. Non-Stormwater Subsample Evaluation 

Composite Sample Volume (ft3) Non-Stormwater Subsample Volume (ft3) Non-stormwater Subsample Ratio 

74,325 8,744 12 % 

 

Section 5: Notes and Recommendations 
Whitewater 

The sampling team identified the automatic sampler’s clock was not synchronized with the flowmeter, 

resulting in incorrect subsample times displayed on the sampler.  The sampling team recorded actual 

composite subsample times from the flow meter prior to submitting the chain of custody form to the WQL. 

Additionally, the five subsamples collected before the start of storm flow were due to a flowmeter 

programming error. It was determined the STORM EVENT and SAMPLER ENABLE equations were assigned 

the wrong threshold conditions. Specifically, STORM EVENT had the threshold condition assigned rather than 

the timetable condition. SAMPLER ENABLE had the timetable equation set. Therefore, the flowmeter was 

incorrectly programmed to enable the sampler 24 hours a day and pull a sample every 2185 cubic feet 
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without a minimum level condition. The early subsamples appear to be equally spaced apart because of the 

poor velocity signal, which resulted in the velocity reading a constant value before the start of storm flow. In 

the case of poor velocity signal readings, the flowmeter will continue to record the last velocity reading until it 

is able to get another valid reading. For this reason, the sampler was collecting subsamples before increased 

levels as expected during storm flows.  

 

AS_6 

After collecting the grab sample at AS_6, the sampling team noticed a build-up of leaves on the sensor.  The 

sampling team immediately cleared the sensor, and flow started moving rapidly. The removal of leaves 

seemed to normalize the flow.
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Lucky Whitewater Main Americana AS_6

Grab samples collected and submitted? YES YES YES YES YES

Composite samples collected and submitted? YES YES YES YES YES

Trigger volume (gal or ft
3
) 7899 gal 2185 ft

3
9313 gal 8071 ft

3
601 ft

3

Velocity cutoff (fps) -- -- -- -- 0.02

Sampler enable condition (in) Level > 2.68" Level > 2.55" 
4

Level > 2.06" Level > 6.46" --

Runoff start time 1747 
1

1647 
1

1657 
1

1607 
1

1823 
1

Grab sample collection time 1825 1859 1815 1841 1906

Composite sample stop time 0926 1016 0757 0936 0936

Runoff stop time 1135 
2

1305 
2

1132 
2

1220 
2

1108 
2

Volume of discharge sampled  (ft
3
) 12,963 74,325 

3
17,733 216,570 13,220

Volume of non-stormwater subsamples (ft
3
) -- 8,744 -- -- --

Total runoff volume (ft
3
) 14,425 71,141 19,927 260,647 15,912

Percent of storm flow sampled (%) 90% 104% 
3 89% 83% 83%

Percent of non-stormwater volume to total discharge 

sampled volume (%) -- 12% -- -- --

Composite sample duration (hrs) 14.5 40 
3 13 13.5 10.5

Storm Precipitation (in) 0.31 0.33 0.31 0.31/0.37 0.31/0.37

Referenced Rain Gauge Cynthia Mann Whitewater Front Front/East Front/East

Sampler messages (counts): Success 13 36 15 29 24 

Number of composite bottles filled 1 2 1 2 2 

Composite sample volume (Approx.; ml) 7,250 ml 19000 ml 10250 ml 14500 ml 24400 ml

Notes:

– = No data.

1
 Storm runoff started on 2/1/24

2
 Storm runoff ended on 2/2/24

Table 1. Sampling and Flow Summary

3
 Non stormwater samples were collected prior to the start of storm percipitation or runoff

4
 Programming error occurred at setup
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mg/L S.U. uS/cm C mpn/100 mL mg/L mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Lucky 2/1/2024 240201-03-WG 4.92 7.15 593.29 14.62 <1.0 
4J 240201-03-WC 7.27 39.0 16.0 60.5 18.8 52.8 0.174 0.100 0.173 0.204 0.894 0.85 <0.0100 0.024 2.0 0.056 0.82 <0.0100 17.5

Whitewater 2/1/2024 240201-11-WG 8.42 7.60 287.02 11.10 68.9 
4J 240201-11-WC 9.34 

1R
82 

1R
43 

1R
106 

1R
58.4 

1R
139 

1R
0.321 

1R
0.171 

1R
0.169 

1R
0.375 

1R
1.33 

1R
2.4 

1R
<0.0100 

1R
0.058 

1R
3.9 

1R
0.18 

1R
4.8 

1R
0.0148 

1R
25.7 

1R

Main 2/1/2024 240201-12-WG 10.11 8.03 353.6 6.30 238.2 
4J 240201-12-WC 5.74 77.0 18.3 103 59.8 64.2 0.143 0.0557 0.351 0.209 1.12 1.4 0.012 0.066 3.6 0.084 4.1 0.0112 18.4

Americana 2/1/2024 240201-14-WG 10.05 7.73 552.2 8.34 65.0 
4J 240201-14-WC 6.98 55.0 93.3 89.6 50.7 224 0.213 0.116 0.193 0.905 1.05 3.4 0.016 0.063 3.4 0.090 4.2 <0.0100 17.3

AS_6 2/1/2024 240201-206-WG 9.33 8.03 542.9 5.55 290.9 
4J 240201-206-WC 11.6 108 16.8 143 70.3 116 0.464 0.285 0.159 0.191 1.83 3.0 0.013 0.077 4.5 0.29 6.7 0.0168 10.5

Notes:

– = No data.
1R

 Composite sample rejected due to non stormwater sample volume comprising 10% or more of the the total composite sample volume
4J

 E. coli sample qualified due to exceeded hold time

Table 2. Field and Analytical Data Summary

Monitoring 

Station
Sample Date Sample ID Grab

Field Parameters Analytical Parameters

Dissolved 

Oxygen
pH Conductivity Temperature 

Nitrate + 

Nitrite as N
E. coli Sample ID 

Composite

BOD5 COD
Hardness as 

CaCO3
Turbidity TSS TDS

Total 

Phosphorus

Orthophosphate 

as P

Ammonia as 

N

Lead,

 total

Mercury, 

total

Zinc, 

dissolved
TKN Arsenic, total

Cadmium, 

dissolved

Cadmium, 

total

Copper, 

dissolved

Lead, 

dissolved
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Lucky 2/1/2024 16.9 0.157 0.156 0.184 0.805

Whitewater 2/1/2024 168 
1R

0.92 
1R

0.750 
1R

1.08 
1R

3.81 
1R

Main 2/1/2024 74.4 0.178 0.437 0.260 1.39

Americana 2/1/2024 825 3.46 3.140 14.7 17.1

AS_6 2/1/2024 69.8 0.46 0.158 0.190 1.82

Notes:

1R
 Composite sample rejected due to non stormwater sample volume comprising 10% or more of the the total 

composite sample  volume

Table 3. Event Pollutant Loading Estimates in Pounds

Monitoring Station Event Date TSS
Total 

Phosphorus

Ammonia 

as N

Nitrate + 

Nitrite as N
TKN

 volume
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mpn/100 mL mg/L mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

2/1/2024 240201-03-WG 240201-03-001 Field Blank <1.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/1/2024 240201-03-WG 240201-03-101 Field Duplicate 2 
4J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

100% -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

40% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

2/1/2024 240201-11-WC 240201-11-103 Lab Duplicate/Composite Split -- 8.9 83.0 42.4 113 53.8 140 0.312 0.172 0.170 0.378 1.35 2.4 0.011 0.052 3.7 0.19 4.9 0.0127 26.6

-- 5% 1% 1% 6% 8% 1% 3% 1% 1% 1% 1% 0% 10% 11% 5% 5% 2% 15% 3%

40% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

Notes:

Date Parent Sample Sample ID Type
E. coli

Table 4. QC Sample Summary

1 
 Relative percent difference was not within the acceptable range. Field duplicate qualified due to exceeding E. Coli hold time

2
 The Whitewater composite parent sample was rejected due to non-stormwater subsamples, leading to an innacurate relative percent 

difference
4J

 E.coli sample qualified due to exceeded hold time

Cadmium, 

dissolved

Cadmium, 

total

Copper, 

dissolved

Lead, 

dissolved

Total 

Phosphorus

Orthophosphate as 

P

Ammonia as 

N

Nitrate + 

Nitrite as N
TKN Arsenic, totalTDSBOD5 COD

Hardness as 

CaCO3
Turbidity

Calculated parent/duplicate RPD 
2

Allowable RPD

Zinc, 

dissolved

Calculated parent/duplicate RPD 
1

Allowable RPD

Lead,

 total

Mercury, 

total
TSS
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Sampling Event Communication Form 

Data Validation Checklist 

Runoff Calculation Worksheet
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SAMPLING EVENT COMMUNICATION FORM 

Date:  01/31/2024 Time:  9:39 AM Initials:  ML 
Is there a targeted sampling event during the next 36 hours? 
(Or, if it is Friday, is a targeted event expected before 5:00 PM Monday?) 

Yes 
 
Past 72 hr Precip 0.06”  
Date and time of expected event 2/1/2024 5am – 2/2/2024 5am-11am? 
Expected amount of precipitation Up to 0.5” 
Percent chance of precipitation 9O% 
Percent chance of >0.10” over 12 hours 30-40% during Thursday 5am-5Pm 
 
NWS Update 
I spoke with Bill from the NWS. They said precip could start as early as 5-8am Thursday morning but are only 
expecting maybe a tenth throughout the day. Precip expected to pick up in the afternoon and into the evening 
especially after 5PM. The storm is predicted to be continuous and widespread once it starts with breaks and rain 
shadowing unlikely. Storm should be over ~5am but could be as late as 11am depending pace of storm.   
 
Targeted Station & Samples 
Lucky 
☒ Grab 
☒ Composite 

Whitewater 
☒ Grab 
☒ Composite 

Main 
☒ Grab 
☒ Composite 

Americana 
☒ Grab 
☒ Composite 

AS_6 
☒ Grab 
☒ Composite 

State (Phase II) 
☒ Grab 
☒ Composite 

 
Type of Forecasted Precipitation 
☐ Light Rain ☒ Rain ☐ Rain on Snow 
☐ Scattered Showers ☐ Thunder Showers ☐ Snowmelt 
☐ Other:  
 
Reasons for Not Targeting a Forecasted Storm and/or Stations 
☐ Holiday 
☐ Waiting on Antecedent Dry Period – Expires:  
☐ Equipment Concerns:  
☐ Other:  
 
Text Forecast 
NWS Forecast for: 2 Miles NNW Garden City ID 
Issued by: National Weather Service Boise, ID 
Last Update: 3:29 am MST Jan 31, 2024 
 
Today: Mostly sunny, with a high near 63. Southeast wind 7 to 17 mph, with gusts as high as 26 mph. 
Tonight: A 20 percent chance of rain after 11pm. Mostly cloudy, with a low around 44. East southeast wind 13 to 
15 mph, with gusts as high as 24 mph. 
Thursday: Rain. High near 56. Southeast wind 14 to 16 mph, with gusts as high as 25 mph. Chance of precipitation 
is 90%. New precipitation amounts between a tenth and quarter of an inch possible. 
Thursday Night: Rain. Low around 39. Southeast wind 5 to 9 mph becoming light and variable in the evening. 
Chance of precipitation is 80%. New precipitation amounts between a quarter and half of an inch possible. 
Friday: Rain likely, mainly before 11am. Mostly cloudy, with a high near 48. West northwest wind 3 to 8 mph. 
Chance of precipitation is 60%. 
Friday Night: A 40 percent chance of rain. Mostly cloudy, with a low around 35. 
Saturday: A 30 percent chance of rain, mainly before 11am. Mostly cloudy, with a high near 45. 
Saturday Night: Mostly cloudy, with a low around 31. 
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Sunday: Mostly sunny, with a high near 47. 
Sunday Night: A 40 percent chance of rain, mainly after 11pm. Mostly cloudy, with a low around 35. 
Monday: A chance of rain and snow. Mostly cloudy, with a high near 49. Chance of precipitation is 50%. 
Monday Night: A 50 percent chance of rain. Mostly cloudy, with a low around 36. 
Tuesday: A 50 percent chance of rain. Mostly cloudy, with a high near 49. 
 
Forecast Discussion 
National Weather Service Boise ID 
243 AM MST Wed Jan 31 2024 
 
.SHORT TERM...Today through Friday night...A pattern shift 
towards normal late winter conditions is expect on Thursday as 
the large upper level low reaches the Pacific Northwest. 
However, until then, unseasonably warm temperatures will 
continue today with record high temperatures forecast for 
several valley locations. The approaching Pacific system will 
enhance the pressure gradient for gusty southeast winds in the 
Snake Plain today. Gusts are expected to be in the 30-40 mph 
range. 
 
Expect record temperatures in the Treasure Valley today aid by a 
much stronger southeasterly winds in response to the approaching 
upper level low. Model guidance has consistently under forecast 
temperatures the last 6 days and looks to be under forecasting 
today by another 3 to 5 degrees. Thus, used a bias corrected 
analog which has worked well the last couple of nights. This 
correction gives a 70% chance of Boise reaching 64 degrees or 
greater today. The forecast high of 64 would not only break the 
daily record of 61, but also tie the all-time record of 63 (set 
on Jan 9, 1953). Temperatures will start to cool down on 
Thursday with the arrival of widespread clouds and 
precipitation. A Public Information Statement, BOIPNSBOI, 
includes the updated forecast highs and records. 
 
Fog and stratus has remained persistent across the valleys of 
Southeast Oregon the last couple of days. However, this should 
begin to dissipate today with better mixing and increased 
surface winds ahead of the next system. 
 
A very moist plume of Pacific moisture off the west coast, 
known as an atmospheric river, associated with an upper level 
low pressure system, will move inland this afternoon. This will 
spread the moisture across our area late tonight into Thursday. 
Snow levels near 7000 feet today will lower to around 6000 feet 
on Thursday. Accumulating snow will be limited to the 
mountains. Precipitation totals of up to a half inch in the 
valleys and an inch in the mountains are expected. 
 
.LONG TERM...Saturday through Wednesday...A weak upper level 
trough remains over the region Saturday and Sunday continuing 
the threat for light snow showers in the mountains and a mix of 
rain and snow in the valleys. The low pressure system over the 
west coast will again interact with another plume of moisture 
from the Central Pacific (or Atmospheric River) on Sunday which 
which looks to spread across our area from the southwest on 
Monday. Snow levels remain around 4000 feet for snow in the 
mountains and cold rain in the valleys. There is growing 
confidence in the system for Monday however, there is quite a 
large spread on the amount of moisture that makes it into the 
Intermountain West. Colder but drier conditions follow as the 
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the region remains on under a large scale trough as the low 
center continues south along the California coast. 
 
 
Hourly Forecast 
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0.3

17

Using RC calculated from flow data

RC

Expected 

Vol (ft
3
)

Trigger 

Vol (ft
3
)

Lucky 105 0.157 17952.2 1056

Whitewater 498 0.069 37149.1 2185

Main 79 0.246 21163.6 1245

Main Alt 60 0.200 13068.0 769

Americana 875 0.144 137214.0 8071

AS_6 204 0.046 10219.2 601

State 34 0.160 5924.2 348

Notes:

Calculated RC = Average (precip (ft) / [volume (ft
3
) x area (ft

2
)])

Where precip (ft) is the measured amount from local rain guage, and volume 

(ft
3
) is the measured discharge, and area (ft

2
) is the watershed area

Expected volume (ft
3
) = RC x expected precip (ft) x area (ft

2
)

Storm Runoff Estimates and Trigger Volumes

Step 1. Enter runoff coefficients in yellow cells.

Step 2. Enter expected precipitation depth (in) in blue cell.

Step 3. Read trigger volumes (bold) in green cells.

Expected Precipitation Depth =

Aliquots per Sample =

Site Area 

(ac)
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Attachment B: Storm Event Hydrographs 
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Whitewater HydrographWhitewater Hydrograph
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Main HydrographMain Hydrograph
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Americana HydrographAmericana Hydrograph
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AS_6 HydrographAS_6 Hydrograph
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Attachment C: Field Forms  
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Attachment D: Storm Event Analytical Reports 
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Section 1: Introduction 
The Environmental Protection Agency Region 10 reissued a Municipal Separate Storm Sewer System Phase I 

National Pollutant Discharge Elimination System Permit (NPDES Permit), effective October 1, 2021, to Ada 

County Highway District (ACHD), Boise City, Ada County Drainage District No. 3, Idaho Transportation 

Department District 3, Boise State University, and Garden City. Under the NPDES Permit, Permittees are 

required to continue to conduct wet weather stormwater outfall monitoring and subwatershed monitoring. 

Four outfall monitoring sites (Lucky, Whitewater, Main, and Americana) and one subwatershed monitoring 

site (AS_6) have been established. The AS_6 site represents a subwatershed located within the Americana 

watershed. At each site, a minimum of three composite and three grab samples will be collected during 

Water Year (WY) 2024 (October 1, 2023, through September 30, 2024). The following storm event report 

summarizes stormwater sampling results from the February 26, 2024, storm event.  

Section 2: Project Status  
Table 2-1 is a summary of the sample types collected to date for WY 2024 Phase I Stormwater Outfall 

Monitoring. When samples are qualified, additional samples will be attempted from subsequent storms to 

collect unqualified samples. 
 

Table 2-1. WY 2024 Samples Collected  

Date Lucky Whitewater Main Americana AS_6 

October 10, 2023 G, C1,2 G -- G, C3 -- 

November 19, 2023 G, C G, C G, C G4, C G, C 

February 1, 2024 G5, C G5, C6 G5, C G5, C G5, C 

February 26, 2024 G, C G, C G, C7 G, C G, C 

Unqualified Samples: 3G, 3C 3G, 2C 2G, 2C 2G, 3C 2G, 3C 

Samples Remaining: 0G, 0C 0G, 1C 1G, 1C 1G, 0C 1G, 0C 

Notes:  

-- = no samples taken 

C = composite sample 

G = grab sample 

1 Composite samples qualified due to lack of representativeness (50%–75%). 

2 Incomplete water quality analysis due to low composite sample volume. 

3 Composite samples qualified due to lack of representativeness (50%–75%) of the calculated flow volume. 

4 Incomplete field parameter collection on the grab sample data form due to field error.  

5 E. coli sample qualified due to exceeded hold time. 

6 Composite sample rejected due to automatic sampler triggering prior to storm event runoff. The subsamples taken prior to the 

event represented more than 10% of the composite volume. 

7 Composite sample qualified due to automatic sampler triggering prior to storm event runoff. The subsamples taken prior to the  

event represented less than 10% of the composite volume. 
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Section 3: Storm Event Summary 
The February 26, 2024, storm event and the subsequent preparation and sampling efforts are detailed in 

the following sections.  

3.1 Storm Detail 

A summary of the forecast on which monitoring decisions were based is detailed below. The sampling event 

communication form that describes the forecast and summarizes the decision-making process from 

February 26, 2024, is included in Attachment A for reference.  

Saturday, February 24, 2024 (Sampling Event Communication) 

• On the afternoon of February 24, the National Weather Service issued a forecast for widespread rain in 

the Boise area, starting February 26 at 0400 and ending at 1500, with the heaviest precipitation from 

1000 to 1300. The chance of precipitation was 90%, with 0.30 inches of precipitation forecasted. 

Sunday, February 25, 2024 (Set Up) 

• Setup was accomplished in the morning of February 25. An expected precipitation depth of 0.11 inches 

was used to set trigger volumes at monitoring stations. A runoff calculations worksheet showing how the 

trigger volumes were calculated is included in Attachment A. 

Monday, February 26, 2024 (Storm Event) 

• Moderate rain first started at approximately February 26 at 0821 and ended at 1241. A stronger second 

wave of rain started soon after around 1230 and ended at 2032.  

• Precipitation totals ranged between 0.13 and 0.21 inches at local rain gauges. 

Flow measurements and precipitation data are listed in Table 1 along with a sampling summary. 

Hydrographs for the Lucky, Whitewater, Main, Americana and AS_6 site showing flow, rain, and sample 

collection data are included in Attachment B. 

3.2 Sampling Summary 

Lucky, Whitewater, Main, Americana and AS_6 monitoring stations were set up on February 25, to collect 

flow-proportional composite samples during the storm. Sampler enable conditions were programmed into 

the Whitewater and Americana flowmeters. A site-specific velocity cutoff value was programmed into Lucky, 

Main, and AS_6 flowmeter. Setup and sampling information are included in Table 1. The field forms 

completed during setup/shutdown and sampling are included in Attachment C. 

Grab Samples 

Two, two-member teams mobilized to collect stormwater runoff grab samples and verify operation of the 

automatic sampling equipment on February 26 around 0910. Grab samples for Lucky, Whitewater, Main, 

Americana, and AS_6 were submitted to the West Boise Water Quality Lab (WQL) at 1201 on February 26. 

Results for grab samples, including field parameter and analytical data, are included in Table 2. Laboratory 

analytical reports are included in Attachment D.  

Composite Samples 

Composite samples were collected at the Lucky, Whitewater, Main, and Americana monitoring station and 

submitted to the WQL at 2057 on February 26. The composite sample at AS_6 monitoring station was 

submitted at 2058 on February 26 to the WQL.  

Analytical results are shown in Table 2 and pollutant loading estimates for the event are detailed in Table 3. 

Laboratory analytical reports are included in Attachment D. 
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Section 4: Quality Assurance/Quality Control  
A summary of quality control samples collected during the February 26, 2024, storm event is presented 

below in Table 4-1. A field blank and a field duplicate were collected from the Main monitoring station. The 

analytical results for these samples are included in Table 4. 
 

Table 4-1. Quality Control Samples 

Sample ID Sample Type Parent Sample Conclusions 

240226-12-001 Field blank Main grab No E. coli detection was reported in the field blank. 

240226-12-101 Field duplicate Main grab Relative percent difference was within the acceptable range. 

Data quality objectives for this storm were evaluated and tracked using the data validation review checklist 

included in Attachment A.  

An acceptable composite sample represents at least 75 percent of the total discharge or at least 6 hours of 

the storm duration. All composite samples, except for Main, met the criteria.  

Prior to the start of the storm precipitation or runoff, three subsamples were successfully collected by the 

automatic sampler at the Main monitoring site. These subsamples are considered non-stormwater, as there 

was no evidence of flow or precipitation during the evening of February 25th through the morning of February 

26th. Following the SWOMP guidelines, calculations were conducted to determine if the non-stormwater 

composite subsamples volume accounted for 10% of the total composite sample volume. The non-

stormwater composite subsamples accounted for 8% of the total composite sample volume (see Table 4-2), 

qualifying the Main composite sample. 

Table 4-2. Non-Stormwater Subsample Evaluation 

Composite Sample Volume (ft3) Non-Stormwater Subsample Volume (ft3) Non-stormwater Subsample Ratio 

11,165 913 8 % 

 

Section 5: Notes and Recommendations 
Main 

The Main site collected non-stormwater samples at three instances prior to the sampling event. The samples 

had levels greater than the enabling condition of 1.87-inches. The sampler was programmed correctly at the 

time of set-up. Additional investigation is required to determine the cause of collecting samples when there 

was no evidence of flow or precipitation. ACHD will reach out to HACH for support. 

 

Americana 

Two “Skipped” sample messages were recorded during the composite sample collection at Americana. 

These sample messages appear when the sampling team pause the sampler program, stopping it from 

collecting the next subsample. The “Skipped’ sample messages do not affect the sampling data nor is shown 

on the hydrograph. 
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Lucky Whitewater Main Americana AS_6

Grab samples collected and submitted? YES YES YES YES YES

Composite samples collected and submitted? YES YES YES YES YES

Trigger volume (gal or ft
3
) 2895 gal 800 ft

3
3411 gal 2960 ft

3
137 ft

3

Velocity cutoff (fps) -- -- -- -- 0.02

Sampler enable condition (in) Level > 2.72" Level > 3.05" Level > 1.87" Level > 7.59" --

Runoff start time 0839 0848 0834 0821 0915

Grab sample collection time 1017 0928 0919 0948 1012

Composite sample stop time 1534 1908 1601 1606 1620

Runoff stop time 1752 2032 1733 1752 1759

Volume of Discharge Sampled  (ft
3
) 3,573 30,558 11,165 

1
115,368 4,873

Volume of non-stormwater subsamples (ft
3
) -- -- 913 -- --

Total runoff volume (ft
3
) 3,965 35,198 10,885 140,004 5,447

Percent of storm flow sampled (%) 90% 87% 103% 
1

82% 89%

Percent of non-stormwater volume to total discharge 

sampled volume (%) -- -- 8% -- --

Composite sample duration (hrs) 6.5 9.5 17 
1

7 6

Storm Precipitation (in) 0.13 0.21 0.18 0.18/0.18 0.18/0.18

Referenced Rain Gauge Cynthia Mann Whitewater Front Front/East Front/East

Sampler messages (counts): Success 10 40 26 35 24 

Number of composite bottles filled 1 2 2 2 2 

Composite sample volume (Approx.; ml) 5,000 ml 23,500 ml 14,050 ml 20,500 ml 13,000 ml

Notes:

– = No data.

Table 1. Sampling and Flow Summary

1
 Non stormwater samples were collected prior to the start of the storm precipitation or runoff

83%
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mg/L S.U. uS/cm C mpn/100 mL mg/L mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Lucky 2/26/2024 240226-03-WG 9.89 8.27 125.9 4.75 37.9 240226-03-WC 13.5 60.0 53.2 18.9 18.1 114 0.262 0.124 0.476 0.969 1.71 2.6 4.5 0.031 4.5 0.028 0.72 0.0150 13.5

Whitewater 2/26/2024 240226-11-WG 10.88 7.74 749.2 5.97 38.3 240226-11-WC 12.6 84.0 77.8 52.3 47.3 182 0.347 0.174 0.596 0.921 2.43 2.6 0.014 0.062 4.4 0.093 3.8 0.0151 24.5

Main 2/26/2024 240226-12-WG 9.79 7.94 165.88 9.53 24.3 240226-12-WC 13.9 
4J

119 
4J

29.8 
4J

94.7 
4J

104 
4J

85.2 
4J

0.231 
4J

0.0631 
4J

0.829 
4J

0.424 
4J

1.96 
4J

1.5 
4J

0.032 
4J

0.13 
4J

5.6 
4J

0.12 
4J

6.1 
4J

0.0191 
4J

51.7 
4J

Americana 2/26/2024 240226-14-WG 10.54 7.53 470.55 8.74 125.9 240226-14-WC 12.6 85.0 102 51.1 54.3 214 0.276 0.106 0.496 0.940 1.47 3.3 0.021 0.097 4.0 0.063 3.9 0.0148 24.3

AS_6 2/26/2024 240226-206-WG 9.39 7.44 124.28 6.49 53.7 240226-206-WC 17.7 122 22.2 75.5 75.8 85.8 0.570 0.289 0.522 0.278 2.43 2.2 0.016 0.087 5.0 0.26 6.3 0.0183 20.2

Notes:

– = No data.
4J 

Composite sample qualified due to non stormwater sample volume comprising less than 10% of the total composite sample volume

Table 2. Field and Analytical Data Summary

Monitoring 

Station
Sample Date Sample ID Grab

Field Parameters Analytical Parameters

Dissolved 

Oxygen
pH Conductivity Temperature 

Nitrate + 

Nitrite as N
E. coli Sample ID 

Composite

BOD5 COD
Hardness as 

CaCO3
Turbidity TSS TDS

Total 

Phosphorus

Orthophosphate 

as P

Ammonia as 

N

Lead,

 total

Mercury, 

total

Zinc, 

dissolved
TKN Arsenic, total

Cadmium, 

dissolved

Cadmium, 

total

Copper, 

dissolved

Lead, 

dissolved

5J

5J 5J 5J 5J 5J 5J 5J 5J 5J 5J 5J 5J 5J 5J 5J 5J 5J 5J 5J

  
C-233



Lucky 2/26/2024 4.48 0.0648 0.118 0.240 0.423

Whitewater 2/26/2024 104 0.762 1.31 2.02 5.34

Main 2/26/2024 70.6 
4J

0.157 
4J

0.563 
4J

0.288 
4J

1.33 
4J

Americana 2/26/2024 474 2.41 4.33 8.21 12.8

AS_6 2/26/2024 25.8 0.194 0.177 0.0945 0.826

Notes:
4J

 Composite sample qualified due to non stormwater sample volume comprising less than 10% of the total 

composite sample volume

Table 3. Event Pollutant Loading Estimates in Pounds

Monitoring Station Event Date TSS
Total 

Phosphorus

Ammonia 

as N

Nitrate + 

Nitrite as N
TKN

5J

5J 5J 5J 5J 5J
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mpn/100 mL

2/26/2024 240226-12-WG 240226-12-001 Field Blank <1.0

2/26/2024 240226-12-WG 240226-12-101 Field Duplicate 26.9

2%

40%

Table 4. QC Sample Summary

Date Parent Sample Sample ID Type
E. coli

Calculated parent/duplicate RPD

Allowable RPD
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Attachment A: Supplemental Documents 

Sampling Event Communication Form 

Data Validation Checklist 

Runoff Calculation Worksheet
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SAMPLING EVENT COMMUNICATION FORM 

Date:  02/24/2024 Time:  8:24 AM Initials:  ST 

Is there a targeted sampling event during the next 36 hours? 
(Or, if it is Friday, is a targeted event expected before 5:00 PM Monday?) 

Yes 

 
Past 72 hr Precip   

Date and time of expected event Monday, 2/26/24 @4:00 AM 

Expected amount of precipitation 0.30” 

Percent chance of precipitation 90% 

Percent chance of >0.10” over 12 hours 75% 

 
NWS Update 
Spoke with Les from NWS and he thinks Boise will still get 0.3” of rain starting at 4:00 AM – 3:00 PM on Monday. 
It will be a heaviest around 10:00 AM – 1:00 PM.  

 
Targeted Station & Samples 
Lucky 

☒ Grab 

☒ Composite 

Whitewater 

☒ Grab 

☒ Composite 

Main 

☒ Grab 

☒ Composite 

Americana 

☒ Grab 

☒ Composite 

AS_6 

☒ Grab 

☒ Composite 

State (Phase II) 

☒ Grab 

☒ Composite 

 
Type of Forecasted Precipitation 

☐ Light Rain ☒ Rain ☐ Rain on Snow 

☐ Scattered Showers ☐ Thunder Showers ☐ Snowmelt 

☐ Other:  

 
Reasons for Not Targeting a Forecasted Storm and/or Stations 

☐ Holiday 

☐ Waiting on Antecedent Dry Period – Expires:  

☐ Equipment Concerns:  

☐ Other:  

 
Text Forecast 
NWS Forecast for: 2 Miles NNW Garden City ID 
Issued by: National Weather Service Boise, ID 
Last Update: 4:08 am MST Feb 24, 2024 
 
Today: Sunny, with a high near 60. South southeast wind 5 to 7 mph. 
Tonight: Clear, with a low around 35. Southeast wind around 6 mph. 
Sunday: Sunny, with a high near 62. Southeast wind 6 to 10 mph. 
Sunday Night: A 20 percent chance of rain after 11pm. Increasing clouds, with a low around 41. South wind 6 to 
10 mph. 
Monday: Rain. High near 48. Breezy, with a south southwest wind 11 to 16 mph becoming west 18 to 23 mph in 
the morning. Winds could gust as high as 36 mph. Chance of precipitation is 90%. New precipitation amounts 
between a tenth and quarter of an inch possible. 
Monday Night: A 20 percent chance of snow before 11pm. Mostly cloudy, with a low around 27. Blustery. 
Tuesday: Partly sunny, with a high near 43. 
Tuesday Night: A 20 percent chance of snow after 11pm. Mostly cloudy, with a low around 30. 
Wednesday: A slight chance of rain and snow before 11am, then a chance of rain. Mostly cloudy, with a high near 
50. Chance of precipitation is 30%. 
Wednesday Night: A 30 percent chance of rain. Mostly cloudy, with a low around 40. 
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Thursday: A 40 percent chance of rain. Mostly cloudy, with a high near 57. 
Thursday Night: Rain likely. Mostly cloudy, with a low around 38. Chance of precipitation is 60%. 
Friday: Rain likely. Mostly cloudy, with a high near 54. Chance of precipitation is 70%. 

 

Forecast Discussion 
Area Forecast Discussion 

National Weather Service Boise ID 

354 AM MST Sat Feb 24 2024 

 

.SHORT TERM...Today through Monday night...Sunny, mild and dry 

conditions today will give way to increasing clouds on Sunday. 

Most areas will see high temperatures around 10 degrees above 

normal both days, but below records. Snow covered mountain 

valleys won`t quite achieve the anomalous warmth, but will still 

warm above normal. Light precipitation will develop over the 

w-central Idaho mountains Sunday afternoon as a storm drops out 

of Canada. Given the mild air mass snow levels will start 

between 5-6kft, meaning rain in mountain valleys. The 

precipitation expands across the higher terrain in e-central 

Oregon and Boise mountains Sunday night. By sunrise Monday 

morning snow levels will range between 4500-5500 feet bringing 

a change from rain to snow in mountain valleys. It`s during the 

day Monday that we`ll see the heaviest snowfall rates in the 

mountains and rain fill in across the valleys as the upper 

trough and accompanying cold front drop through the region. 

At elevations above 5500-6000 feet, where its all snow, 

accumulations of 6-12 inches are possible with locally higher 

amounts. Have less confidence on accumulation in mountain 

valleys as snow will have to overcome recent mild temperatures 

and daytime insolation along with temperatures above freezing. 

For now will keep the WS Watch headline. 

 

Strong flow aloft, 25-40 mph at ~5kft MSL and 45-60 mph 

at ~10kft MSL, and a tightening surface pressure gradient will 

translate to gusty winds across the region. Elevated and open 

terrain will see the strongest winds as flow aloft mixes to the 

surface. This includes Harney and Malheur counties in Oregon 

and areas outside of the lower Snake Plain in SW Idaho. A high 

Wind Watch remains in place across southern and western zones 

as forecast speeds are solid Advisory and possible Warning 

magnitude. This is especially the case for areas closer to the 

NV border. The lower Snake Plain will see winds ramp up with 

the frontal passage Monday afternoon and Advisory winds are 

still in play. 

 

Precipitation will shut off quickly behind the front Monday 

afternoon/evening as snow levels drop to valley floors. Sites 

below 4000 feet will likely see precipitation end as rain. In 

the Snake Plain the best chance to see a change to snow will be 

east of Mountain Home, and more so in the western Magic Valley 

where minor accumulations are forecast. Snow showers will 

continue in the mountains Monday night with light additional 

accumulation. 

 

.LONG TERM...Tuesday through Saturday...As quickly as the trough 

entered the region, it`s on the way out on Tuesday. Lower 

elevations dry out while instability supports continuation of 

showers across the mountains. Any accumulation will be light. By 

Wednesday, westerly flow off the Pacific will begin to moderate 

the air mass, raising snow levels to 4500-5500 feet. Mountains 

will continue to see precipitation through the end of the week 

as a deepening trough along the Pac NW coast maintains a steady 
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and moist flow aloft. Lower elevations will see precipitation 

chances increase again toward the end of the week as the trough 

shifts inland. After Thursday, snow levels will gradually lower 

in response to the advancing trough. 

 

Hourly Forecast 
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0.11

17

Using RC calculated from flow data

RC

Expected 

Vol (ft
3
)

Trigger 

Vol (ft
3
)

Lucky 105 0.157 6582.5 387

Whitewater 498 0.069 13621.3 801

Main 79 0.246 7760.0 456

Main Alt 60 0.200 4791.6 282

Americana 875 0.144 50311.8 2960

AS_6 204 0.046 3747.0 220

State 34 0.160 2172.2 128

Notes:

Calculated RC = Average (precip (ft) / [volume (ft
3
) x area (ft

2
)])

Where precip (ft) is the measured amount from local rain guage, and volume 

(ft
3
) is the measured discharge, and area (ft

2
) is the watershed area

Expected volume (ft
3
) = RC x expected precip (ft) x area (ft

2
)

Storm Runoff Estimates and Trigger Volumes

Step 1. Enter runoff coefficients in yellow cells.

Step 2. Enter expected precipitation depth (in) in blue cell.

Step 3. Read trigger volumes (bold) in green cells.

Expected Precipitation Depth =

Aliquots per Sample =

Site Area 

(ac)
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Attachment B: Storm Event Hydrographs 
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Whitewater HydrographWhitewater Hydrograph
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Main HydrographMain Hydrograph
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Americana HydrographAmericana Hydrograph
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AS_6 HydrographAS_6 Hydrograph
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Attachment C: Field Forms  
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Attachment D: Storm Event Analytical Reports 
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Technical Memorandum

Limitations:
This document was prepared solely for ACHD in accordance with professional standards at the time the services were performed and in accordance 
with the contract between ACHD and Brown and Caldwell dated October 10, 2023. This document is governed by the specific scope of work 
authorized by ACHD; it is not intended to be relied upon by any other party except for regulatory authorities contemplated by the scope of work. We 
have relied on information or instructions provided by ACHD and other parties and, unless otherwise expressly indicated, have made no independent 
investigation as to the validity, completeness, or accuracy of such information. 
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Boise, ID 83702

Phone: 801.316.9859
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Cc: Steven Turner

Kristen Chisholm 
From: Zuly Lapa, Project Engineer
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Phase I Storm Event Report for March 28, 2024

1

ACHD_240328 SER PI SER_159103_FINAL.docx

Section 1: Introduction
The Environmental Protection Agency Region 10 reissued a Municipal Separate Storm Sewer System Phase I 
National Pollutant Discharge Elimination System Permit (NPDES) Permit, effective October 1, 2021, to Ada 
County Highway District (ACHD), Boise City, Ada County Drainage District No. 3, Idaho Transportation 
Department District 3, Boise State University, and Garden City. Under the NPDES Permit, Permittees are 
required to continue to conduct wet weather stormwater outfall monitoring and subwatershed monitoring. 
Four outfall monitoring sites (Lucky, Whitewater, Main, and Americana) and one subwatershed monitoring 
site (AS_6) have been established. The AS_6 site represents a subwatershed located within the Americana 
watershed. At each site, a minimum of three composite and three grab samples will be collected during 
Water Year (WY) 2024 (October 1, 2023, through September 30, 2024). The following storm event report 
summarizes stormwater sampling results from the March 28, 2024, storm event. 

Section 2: Project Status 
Table 2-1 is a summary of the sample types collected to date for WY 2024 Phase I Stormwater Outfall 
Monitoring. When samples are qualified, additional samples will be attempted from subsequent storms to 
collect unqualified samples.

Table 2-1. WY 2024 Samples Collected 

Date Lucky Whitewater Main Americana AS_6

October 10, 2023 G, C1,2 G -- G, C3 --

November 19, 2023 G, C G, C G, C G4, C G, C

February 1, 2024 G5, C G5, C6 G5, C G5, C G5, C

February 26, 2024 G, C G, C G, C7 G, C G, C

March 28, 2024 -- C G, C G G

Unqualified Samples: 3G, 3C 3G, 3C 3G, 3C 3G, 3C 3G, 3C

Samples Remaining: 0G, 0C 0G, 0C 0G, 0C 0G, 0C 0G, 0C

Notes: 
-- = no samples taken
C = composite sample
G = grab sample
1 Composite samples qualified due to lack of representativeness (50%–75%).
2 Incomplete water quality analysis due to low composite sample volume.
3 Composite samples qualified due to lack of representativeness (50%–75%) of the calculated flow volume.
4 Incomplete field parameter collection on the grab sample data form due to field error.
5 E. coli sample qualified due to exceeded hold time.
6 Composite sample rejected due to automatic sampler triggering prior to storm event runoff. The subsamples taken prior to the 

event represented more than 10% of the composite volume.
7 Composite sample qualified due to automatic sampler triggering prior to storm event runoff. The subsamples taken prior to the 

event represented less than 10% of the composite volume.
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Section 3: Storm Event Summary 
The March 28, 2024, storm event and the subsequent preparation and sampling efforts are detailed in the 

following sections.  

3.1 Storm Detail 

A summary of the forecast on which monitoring decisions were based is detailed below. The sampling event 

communication form that describes the forecast and summarizes the decision-making process from March 

28, 2024, is included in Attachment A for reference.  

Wednesday, March 27, 2024 to Thursday, March 28, 2024 

• On the morning of March 27, the National Weather Service issued a forecast of rain shadowing and light 

rain in the Boise area, starting March 27 at 1800 until March 28 at 0300. Rain was predicted to 

increase until March 28, 2024 at 1000. The chance of precipitation was 90%, with more than 0.1 

inches of precipitation forecasted. 

• Setup was accomplished in the afternoon of March 27. An expected precipitation depth of 0.11 inches 

was used to set trigger volumes at monitoring stations. A runoff calculations worksheet showing how the 

trigger volumes were calculated is included in Attachment A. 

• Moderate rain first started at approximately March 27 at 1901 and ended March 28 at 1249.  

• Precipitation totals ranged between 0.53 and 0.59 inches at local rain gauges. 

Flow measurements and precipitation data are listed in Table 1 along with a sampling summary. 

Hydrographs for the Whitewater, Main, Americana and AS_6 sites showing flow, rain, and sample collection 

data are included in Attachment B. 

3.2 Sampling Summary 

Whitewater and Main monitoring stations were set up on March 27, to collect flow-proportional composite 

samples during the storm. Sampler enable conditions were programmed into the Whitewater and Americana 

flowmeters. A site-specific velocity cutoff value was programmed into Main and AS_6 flowmeter. Setup and 

sampling information are included in Table 1. The field forms completed during setup/shutdown and 

sampling are included in Attachment C. 

Grab Samples 

A two-member team mobilized to collect stormwater runoff grab samples and verify operation of the 

automatic sampling equipment on March 28 around 0131. Grab samples for Main, Americana, and AS_6 

was submitted to the West Boise Water Quality Lab (WQL) at 0816 on March 28. 

Results for grab samples, including field parameter and analytical data, are included in Table 2. Laboratory 

analytical reports are included in Attachment D.  

Composite Samples 

Composite samples were collected at the Main monitoring station and submitted to the WQL at 1134 on 

March 28. The composite sample at Whitewater monitoring station was submitted at 1314 on March 28 to 

the WQL.  

Analytical results are shown in Table 2 and pollutant loading estimates for the event are detailed in Table 3. 

Laboratory analytical reports are included in Attachment D. 
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Section 4: Quality Assurance/Quality Control  
A summary of quality control samples collected during the March 28, 2024, storm event is presented below 

in Table 4-1. A field blank and a field duplicate were collected from the Main monitoring station. A field blank 

composite sample was collected from the Americana monitoring station. The analytical results for these 

samples are included in Table 4-1. 
 

Table 4-1. Quality Control Samples 

Sample ID Sample Type Parent Sample Conclusions 

240328-12-001 Field blank Main grab No E. coli detection was reported in the field blank. 

240328-12-101 Field duplicate Main grab Relative percent difference was within the acceptable range. 

240328-14-002 
Field blank 
composite 

None No composite parameter detection was reported on the field blank composite.  

Data quality objectives for this storm were evaluated and tracked using the data validation review checklist 

included in Attachment A. Performance criteria for analytical and non-analytical data was met for this storm 

event.  

 

Section 5: Notes and Recommendations 
Whitewater 

At Whitewater, composite sample bottle 3 had a power failed error message from 0405 until 0407 on March 

28, due to the battery on the sampler running low. The error message was present for the last four 

subsamples in bottle 3. The battery was replaced prior to installing bottle 4, resolving the error message.    

. 
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Lucky Whitewater Main Americana AS_6

Grab samples collected and submitted? NO NO YES YES YES

Composite samples collected and submitted? NO YES YES NO NO

Trigger volume (ft
3
) -- 800 cf 3411 gal -- --

Velocity cutoff (fps) -- -- -- -- --

Sampler enable condition (in) -- Level > 3.3" Level > 1.84" -- --

Runoff start time -- 1919 
1

1911 
1

1901 
1

1930 
1

Grab sample collection time -- -- 0137 0159 0219

Composite sample stop time -- 1133 0739 -- --

Runoff stop time 1249
 2

0817 
2

0928 
2

1013 
2

Volume of discharge sampled  (ft
3
) -- 127,090 37,197 -- --

Total runoff volume (ft
3
) -- 154,801 48,613 372,974 37,320

Percent of storm flow sampled (%) -- 82% 77% -- --

Composite sample duration (hrs) -- 13 11 -- --

Storm Precipitation (in) 0.53 0.59 0.53 0.53/0.56 0.53/0.56

Referenced Rain Gauge Cynthia Mann Whitewater Front Front/East Front/East

Sampler messages (counts): Success -- 159 70 -- --

Number of composite bottles filled -- 8 3 -- --

Composite sample volume (Approx.; ml) -- 88,300 ml 40,500 ml -- --

Notes:

– = No data.

1 Storm runoff started on 3/27/2024.

2 Storm runoff ended on 3/28/2024.

Table 1. Sampling and Flow Summary
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mg/L S.U. uS/cm C mpn/100 mL mg/L mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Lucky 3/28/2024 240328-03-WG -- -- -- -- -- 240328-03-WC -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Whitewater 3/28/2024 240328-11-WG -- -- -- -- -- 240328-11-WC 8.20 84.0 31.9 26.2 131 76.0 0.318 0.131 0.236 0.277 1.63 2.0 <0.0100 0.074 1.9 0.097 5.8 0.0151 9.80

Main 3/28/2024 240328-12-WG 10.02 7.82 116.08 10.91 21.6 240328-12-WC 5.03 104 12.6 24.6 91.7 44.2 0.145 0.0494 0.293 0.151 1.18 1.1 <0.0100 0.071 2.3 0.068 5.9 0.0171 14.7

Americana 3/28/2024 240328-14-WG 10.57 7.28 255.40 9.79 365.4 240328-14-WC -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

AS_6 3/28/2024 240328-206-WG 9.92 7.60 108.59 7.74 387.3 240328-206-WC -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:

– = No data.

Table 2. Field and Analytical Data Summary

Monitoring 

Station
Sample Date Sample ID Grab

Field Parameters Analytical Parameters

Dissolved 

Oxygen
pH Conductivity Temperature 

Nitrate + 

Nitrite as N
E. coli Sample ID 

Composite

BOD5 COD
Hardness as 

CaCO3

Lead,

 total

Mercury, 

total

Zinc, 

dissolved

Copper, 

dissolved

Lead, 

dissolved
TKN Arsenic, total

Cadmium, 

dissolved

Cadmium, 

total
TSS TDS

Total 

Phosphorus

Orthophosphate 

as P

Ammonia as 

N
Turbidity
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Lucky 3/28/2024 -- -- -- -- --

Whitewater 3/28/2024 1266 3.07 2.28 2.68 15.7

Main 3/28/2024 278.2 0.440 0.889 0.458 3.58

Americana 3/28/2024 -- -- -- -- --

AS_6 3/28/2024 -- -- -- -- --

Notes:

– = No data.

Table 3. Event Pollutant Loading Estimates in Pounds

Monitoring Station Event Date TSS
Total 

Phosphorus

Ammonia 

as N

Nitrate + 

Nitrite as N
TKN
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mpn/100 mL mg/L mg/L mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

3/28/2024 240328-12-WG 240328-12-001 Field Blank <1.0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3/28/2024 240328-12-WG 240328-12-101 Field Duplicate 17.3 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5% -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

40% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20% 20%

3/28/2024 -- 240328-14-002 Field Blank Composite -- <2.00 <7.00 <0.100 <0.3 <0.900 <20.0 <0.0120 <3.00E-3 <0.0450 <0.0250 <0.100 <0.0700 <0.0100 <0.0100 <0.150 <9.00E-3 <0.0100 <0.0100 <0.500

Notes:

– = No data.

Table 4. QC Sample Summary

Date Parent Sample Sample ID Type
E. coli Arsenic, totalBOD5 COD

Hardness as 

CaCO3
Turbidity TSS TDS

Zinc, 

dissolved

Calculated parent/duplicate RPD

Allowable RPD

Cadmium, 

dissolved

Cadmium, 

total

Copper, 

dissolved

Lead, 

dissolved

Lead,

 total

Mercury, 

total

Total 

Phosphorus

Dissolved 

Orthophosphate
Ammonia

Nitrate + 

Nitrite (N)
TKN
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Attachment A: Supplemental Documents 

Sampling Event Communication Form 

Data Validation Checklist 

Runoff Calculation Worksheet
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SAMPLING EVENT COMMUNICATION FORM 

Date:  03/27/2024 Time:  8:10 AM Initials:  ST 

Is there a targeted sampling event during the next 36 hours? 
(Or, if it is Friday, is a targeted event expected before 5:00 PM Monday?) 

Maybe 

 
Past 72 hr Precip 0.08” at airport 

Date and time of expected event 3/28/24 @ 3:00 am 

Expected amount of precipitation 0.16” 

Percent chance of precipitation 94% 

Percent chance of >0.10” over 12 hours 90%  

 
NWS Update 
Spoke with Les from NWS and he said the main band of the rain will start around 3:00 AM with some light 
sprinkles around 6:00 pm on 3/27/24 resulting from rain shadowing. The total rain from 6:00 PM (3/27) – 3:00 
AM (3/28) will be 0.02”. There will be constant showers until 10:00 AM and there may be some light sprinkles 
till 12:00 PM. Theres a 90% chance we will receive over 0.1” of rain.    

 
Targeted Station & Samples 
Lucky 

☐ Grab 

☐ Composite 

Whitewater 

☐ Grab 

☒ Composite 

Main 

☒ Grab 

☒ Composite 

Americana 

☒ Grab 

☐ Composite 

AS_6 

☒ Grab 

☐ Composite 

State (Phase II) 

☒ Grab 

☒ Composite 

 
Type of Forecasted Precipitation 

☐ Light Rain ☒ Rain ☐ Rain on Snow 

☐ Scattered Showers ☐ Thunder Showers ☐ Snowmelt 

☐ Other:  

 
Reasons for Not Targeting a Forecasted Storm and/or Stations 

☐ Holiday 

☐ Waiting on Antecedent Dry Period – Expires:  

☐ Equipment Concerns:  

☐ Other:  

 
Text Forecast 
NWS Forecast for: 2 Miles NNW Garden City ID 
Issued by: National Weather Service Boise, ID 
Last Update: 3:29 am MST Mar 27, 2024 
 
Today: Scattered showers after noon. Mostly cloudy, with a high near 58. Southeast wind 7 to 14 mph. Chance of 
precipitation is 30%. 
Tonight: Showers. Low around 39. East southeast wind 6 to 13 mph. Chance of precipitation is 90%. New 
precipitation amounts between a tenth and quarter of an inch possible. 
Thursday: Showers likely, with thunderstorms also possible after noon. Mostly cloudy, with a high near 54. Calm 
wind becoming west 5 to 8 mph in the afternoon. Chance of precipitation is 70%. 
Thursday Night: A 20 percent chance of showers before midnight. Mostly cloudy, with a low around 35. West 
southwest wind around 6 mph becoming east southeast after midnight. 
Friday: A 20 percent chance of showers after noon. Partly sunny, with a high near 55. East southeast wind 3 to 7 
mph. 
Friday Night: Mostly cloudy, with a low around 34. 
Saturday: Partly sunny, with a high near 59. 
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Saturday Night: A 20 percent chance of showers after midnight. Partly cloudy, with a low around 35. 
Sunday: A 30 percent chance of showers, mainly before noon. Mostly sunny, with a high near 60. 
Sunday Night: Mostly clear, with a low around 34. 
Monday: Sunny, with a high near 63. 
Monday Night: Mostly clear, with a low around 38. 
Tuesday: Sunny, with a high near 71. 

 

Forecast Discussion 
Area Forecast Discussion 

National Weather Service Boise ID 

356 AM MDT Wed Mar 27 2024 

 

.SHORT TERM...Today through Friday night...A warm frontal 

passage this morning will open up into moist southwest aloft 

this afternoon. Precipitation will initiate over southeast 

Oregon early in the afternoon, spreading into southwest Idaho by 

early evening. While the thunderstorm threat today is less than 

15% an overlap in daytime heating and increasing instability 

aloft could support a strike/flash over portions of SE Oregon, 

mainly Harney/Malheur counties. The increased flow aloft and 

deep Pacific low will bring breezy conditions today, the 

strongest winds across southeast Oregon. Wednesday night is wet 

across the region as a broad upper low approaches the Pac NW 

coast. The mountains of e-central Oregon and w-central Idaho see 

the focus of heaviest precipitation through Thursday morning 

where liquid totals of 0.50 to 1.00 inch are expected. Snow 

levels through Wednesday night will run 5000 to 6000 kft 

dropping to 3500 to 5000 ft Thursday. Total accumulation of 5 to 

10 inches is expected above 6000 ft with up to 2 inches in 

mountain valleys above 4500 feet. Lower elevations that stay dry 

into Wednesday evening will see precipitation fill in overnight 

with the passage of a cold front. Lower valleys are likely to 

see 0.10 to 0.20 inch of rain. The main low will reach the WA 

coast on Thursday, the accompanying colder air aloft and daytime 

heating supporting a continued chance of showers and slight 

chance of thunderstorms. The shower threat retreats to the 

mountains Thursday night, expanding again on Friday with a 20% 

chance in the valleys and 40 to 70 percent chance in the 

mountains. 

 

.LONG TERM...Saturday through Wednesday...The closed upper level 

low will move to our southwest on Saturday, becoming a 

positively tilted upper level trough that will keep temperatures 

cool through the weekend. Lingering moisture with this trough 

will also allow for a slight chance of precipitation (20-30% 

chance) over high terrain and near the Nevada border on Saturday 

and Sunday. Temperatures will be slightly below normal, with 

snow levels right around 4000-5000 feet. Any snow accumulations 

will be minimal, with higher elevations in the mountains seeing 

anywhere from 1-3 inches by Sunday night. This low will begin to 

move out on Monday, with a deep ridge building in over the 

region late Monday into Tuesday, bringing above normal 

temperatures and dry conditions through Wednesday. Tuesday looks 

to be the warmest day, with temperatures in the valleys 

reaching the upper 60s and low 70s. 

 

Good model agreement exists with this pattern through next week, 

with only slight variation in the deterministic model`s 

evolution of the closed low. This accounts for the forecast 

uncertainty in precipitation this weekend, although all 

ensembles and deterministic solutions show light precipitation 

  
C-323



in the region. 

 

Hourly Forecast 
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Using RC calculated from flow data

RC

Expected 

Vol (ft
3
)

Trigger 

Vol (ft
3
)

Lucky 105 0.157 6582.5 387

Whitewater 498 0.069 13621.3 801

Main 79 0.246 7760.0 456

Main Alt 60 0.200 4791.6 282

Americana 875 0.144 50311.8 2960

AS_6 204 0.046 3747.0 220

State 34 0.160 2172.2 128

Notes:

Calculated RC = Average (precip (ft) / [volume (ft
3
) x area (ft

2
)])

Where precip (ft) is the measured amount from local rain guage, and volume 

(ft
3
) is the measured discharge, and area (ft

2
) is the watershed area

Expected volume (ft
3
) = RC x expected precip (ft) x area (ft

2
)

Storm Runoff Estimates and Trigger Volumes

Step 1. Enter runoff coefficients in yellow cells.

Step 2. Enter expected precipitation depth (in) in blue cell.

Step 3. Read trigger volumes (bold) in green cells.

Expected Precipitation Depth =

Aliquots per Sample =

Site Area 

(ac)
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Attachment B: Storm Event Hydrographs 
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Attachment C: Field Forms  

  
C-332



  
C-333



  
C-334



  
C-335



  
C-336



  
C-337



  
C-338



  
C-339



  
C-340



  
C-341



  
C-342



  
C-343



  
C-344



  
C-345



  
C-346



  
C-347



  
C-348



  
C-349



  
C-350



  
C-351



 

 

D 

 

Attachment D: Storm Event Analytical Reports 
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