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1. INTRODUCTION 
This document summarizes two feasibility studies and water quality testing completed for Brannin Creek. 
Appendix A contains the feasibility study related to a 10-day pilot test on the creek. This pilot test was 
conducted to determine percolation rates in the creek. Appendix B contains engineering plans and 
feasibility study related to drilling dry wells within the creek to facilitate groundwater recharge. These 
studies are summarized in Sections 2 and 3.  

1.1. Location 

Brannin Creek runs west to east, flowing into Burch Creek and ultimately into the Sacramento river. The 
portion of Brannin Creek examined for this feasibility study is located in the southern portion of the 
Corning Water District, within the Corning Subbasin. This area of Brannin Creek is adjacent to the Rolling 
Hills Casino and runs parallel to Interstate-5. The corning canal also terminates at Brannin Creek, although 
no water from the canal is currently conveyed into the creek. 

1.2. Community Partnerships 

Due to the study area’s location adjacent to the Rolling Hills Casino, the Paskenta Tribe of Nomlaki Indians 
was approached as potential partners for this recharge project. Discussions with the Tribe are ongoing 
regarding collaboration on this project. During the feasibility assessment of this project, the Tribe was 
consulted regarding their plans for a multi-benefit water feature within Brannin Creek and the possibility 
of linking a recharge project to their plans.  

2. PILOT PROJECT 

2.1. Methodology 

In order to assess the capacity of Brannin Creek for recharge, a 10-day (October 29, 2024, to November 
8, 2024) field test was conducted, utilizing water from the Corning Canal. A temporary pipeline was used 
to convey water from the Corning Canal in Brannin Creek. Water was allowed to flow through a pipeline 
into the creek and an initial survey of the wetted perimeter was conducted. Following the initial survey, 
periodic surveys of the wetted perimeter were conducted during the 10-day test. Flow and volume of 
water was also measured during these periodic surveys. Appendix A details the methodology of the field 
test. 

Soil samples were also taken at three different locations to examine the level of soil saturation and to 
search for the presence of any confining layers. A confining layer was observed at 1.5 ft below ground 
surface. Standing water was also observed at all three test holes at this depth. 

2.2. Results 

The amount of water recharged was calculated using a water balance equation: 

𝑅𝑅𝑅𝑅𝑅𝑅ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 = 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 − 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 − 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 
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Where: 

Inflows = rainfall and water from the Corning Canal 
Outflows = Evaporation 
Storage = Pond storage + Soil storage 

  

Appendix A discusses in detail, the calculations of the components of this equation. The values are 
summarized below: 

Rainfall = 0.15 AF 
Corning Canal = 9.76 AF 
Evaporation = 0.25 AF 
Pond Storage = 2.01 AF 
Soil Storage = 3.13 AF 
 
Thus, the total amount of water recharged to the subsurface was 4.53 AF. This volume translates to a 
percolation rate of 4.1 inches per day.  

2.3. Conclusions 

The percolation rate observed at this test site was 4.1 inches per day. This percolation rate suggests that 
this site is not an ideal site for recharge without any surface modifications. Without the aid of dry wells, 
this site would not be viable for a long-term recharge project. However, due to the Rolling Hills Casino 
Project, which will bring water into this canal, the possibility of a recharge project still exists with inclusion 
of dry wells. The feasibility of this project with wells is discussed in the next section (Section 4.) 

3. ENGINEERING 

3.1. Dry Wells 

An exploratory well was drilled near the site in 2022. The well log from this site was used to confirm the 
existence of a clay layer at 40-50 ft below ground surface, impeding recharge through the creek into the 
aquifer system. The well log also showed a gravel layer located 90-105 ft below ground surface. This gravel 
layer would be the target layer for recharge.  Appendix B contains this well log.  

A total of four dry wells with a diameter of 30 inches is proposed for this site. These wells would be located 
within the creek. Appendix B details well designs along with other infrastructure required to convey water 
from the Corning Canal to the wells. The design also includes a weir structure at the eastern end of the 
project site, required to maintain water levels and hydraulic head for the dry wells. 

3.2. Recharge Amounts 

An estimated 3,000-5,000 AF of water is available for purchase from the Corning Water District. Corning 
Water District conveys water during the months of April through November. Thus, an eight-month period 
would be available for recharge.  
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Appendix B calculated the potential for recharge through all four dry wells as 467 AF per month. If this 
amount of water can be purchased, it would result in a total recharge amount of 3,736 AF per year. 

3.3. Cost Estimate 

Preliminary estimates for dry well construction were obtained in 2025. These estimates place the cost of 
construction of the dry wells at $70,000 per well or $280,000 for all four wells. 

4. WATER QUALITY EVALUATION 

4.1. Methodology 

During discussions with the Paskenta Tribe of Nomlaki Indians, an additional source of water for the 
recharge project was discussed. A lake located on tribal lands could be used for additional water for the 
project. However, a water quality comparison between the water in the lake and the canal was requested 
by the Tribe to determine whether the water quality was comparable.  

In order to fulfill this request, a water sampling campaign was conducted in conjunction with the 10-day 
pilot test. Samples from the canal were taken on day one of the 10-day pilot test. Samples were taken at 
the 10 minutes, one-hour, and two-hour mark. Subsequently, three samples were taken from the lake on 
the same day. The chain of custody and field papers along with the results from the lab are included in 
Appendix C. 

4.2. Results 

Cation and anion data converted to milliequivalents per liter (meq/L) show that both canal and lake 
samples fall within similar sodium-bicarbonate facies, as visualized on the Piper diagram. The canal 
samples (orange circle, blue star, purple X) exhibit calcium concentrations of 0.60–0.65 meq/L, 
magnesium concentrations of 0.41–0.49 meq/L, and sodium concentrations of ~0.26 meq/L. The lake 
samples (green triangle, open circle, red cross) display slightly higher calcium (0.89 meq/L) and 
magnesium (1.32–1.40 meq/L), with sodium levels ranging from 1.17–1.22 meq/L. 

Bicarbonate is the dominant anion in both sources, with concentrations of ~1.15 meq/L in the canal and 
~3.28 meq/L in the lake samples. Chloride and sulfate remain low throughout, with SO₄²⁻ at ~0.06–0.07 
meq/L and Cl⁻ at ~0.06–0.14 meq/L. Levels of Total Dissolved Solids (TDS) are slightly higher in lake 
samples (200–210 mg/L) compared to the canal (90–100 mg/L), but all remain within the range of fresh 
water. 

The Sodium Adsorption Ratio (SAR) is low across all samples. SAR values are 0.4 in all canal samples and 
1.1–1.2 in lake samples. These values are well below thresholds of concern, indicating minimal risk of 
sodium-related infiltration problems. 

Additional constituents support these findings. Nitrate levels were reported as non-detect (ND) in all but 
one sample (0.4 mg/L in the Canal 1 Hour Sample), well below drinking water limits and unlikely to pose 
environmental concern. Field pH values ranged from 6.5–7.5, suggesting slightly acidic to neutral water 
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chemistry typical of unpolluted surface waters. Specific conductance in lake samples (~320 μS/cm) was 
higher than in canal samples (~130 μS/cm), consistent with the slightly higher TDS observed. 

Metals analysis indicated trace detections of iron, copper, and antimony in both sources, with no 
exceedances of regulatory benchmarks and no detection of hazardous elements such as lead, mercury, or 
cadmium. Additionally, zinc was found only in trace concentrations or not detected in most of the 
samples. 

The Piper diagram (Figures 1) confirms these interpretations, as all samples cluster within the same 
general region, showing no significant chemical divergence between the canal and lake sources. 

 

Figure 1-1: Canal vs Lake Sample Piper Diagram 



Thomes Creek Diversions 
Corning Subbasin  

 

 
7 Tehama County FCWCD & Corning Subbasin GSA 

June 2025 
 

4.3. Conclusions 

Results from surface water chemistry analysis of canal and lake samples indicate that the two sources 
exhibit highly similar geochemical signatures and SAR values, suggesting that canal water is chemically 
suitable for use in managed aquifer recharge alongside lake water. 

5. WATER  

5.1. Sources 

Water would be purchased from the Corning Water District when available. Excess water available during 
time of flood events within Brannin Creek could also be utilized. Another potential water source could be 
discharges from the Corning Canal ahead of storm events. 

5.2. Cost Estimate 

Water costs are an estimate based on water pricing observed during 2025. Purchased water from Corning 
Water District was priced at $80 per AF. If water is purchased at this price, the resulting water cost for a 
single year of recharge would be $298,880. However, maximizing water purchases when Section 215 
water is available (priced at $20 per AF) could help reduce overall water costs. Flood water or water that 
is discharged from the Corning Canal in preparation of a flood event would have no associated cost. 
Funding sources for the purchase of this water have not yet been established. However, different options 
are currently being explored including community partnerships and GSA funding.  

6. RECOMMENDATIONS 
1. The measured percolation rate of 4.1 inches per day combined with the information obtained 

from the exploratory well log confirms the presence of a confining layer preventing large scale 
aquifer recharge. Thus, dry wells are recommended to optimize recharge efforts. 

2. The project has a multi-benefit use component. In addition to recharge through dry wells, the 
project ties into a larger project being proposed by the Paskenta Tribe of Nomlaki Indians. The 
larger project involves creating a multi-use recreational and habitat water feature within 
Brannin Creek. Thus, collaboration with the larger project would yield a multi-benefit recharge 
project.  

3. Due to the opportunity for collaboration, the potential for a multi-benefit site, and substantial 
amounts of annual recharge, this project is recommended for implementation under the multi-
benefit recharge task under the grant. 

4. Continued communication with the Tribe and Corning Water District is recommended to 
implement this project. 
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TECHNICAL MEMORANDUM 

To: Luhdorff & Scalmanini Consulting Engineers 

From: Davids Engineering, Inc. 

Date: June 06, 2025 

Subject: Brannin Creek Instream Recharge Feasibility Study 

 

1 Summary 

The Corning Subbasin needs to achieve groundwater sustainability per the Sustainable Groundwater 
Management Act (SGMA) and as described in its Groundwater Sustainability Plan (GSP). Increasing 
groundwater recharge is one of the multiple projects and management actions (PMAs) described in the 
GSP to achieve groundwater sustainability. Davids Engineering (DE) was tasked with evaluating the 
feasibility of Corning Water District (CWD) conducting instream recharge within Brannin Creek, which is 
a small seasonal tributary that runs west to east through the southern portion of CWD and then flows 
into Burch Creek and to the Sacramento River, see Figure 1. Utilizing existing infrastructure and natural 
waterways to facilitate increased groundwater recharge is typically simpler and more cost-effective than 
design and construction of new recharge facilities. DE evaluated the feasibility of instream recharge 
within Brannin Creek through a 10-day field test, as described below. 
 
Water flows to evaluate groundwater recharge potential were routed from CWD Lateral C (a buried 
pipeline) through a temporary above-ground pipeline retrofitted to an existing Lateral C air vent located 
near the Brannin Creek streambed. Flows were directed into Brannin Creek over a span of 10 days (from 
October 29th, 2024 to November 8th, 2024). A water budget was completed to calculate the volume that 
infiltrated and percolated through the streambed (presumably downwards back into the groundwater 
aquifer), and the streambed geology was evaluated. The water budget directly measured, estimated, or 
calculated all inflows, outflows, and change in storage (Figure 2). The inflows consisted of water 
redirected from CWD Lateral C into Brannin Creek, which was measured using a flowmeter, and 
precipitation, which was based on a nearby precipitation gauge. The outflows consisted of evaporation, 
which was calculated based on wetted area and evaporative demand, and percolation, which was 
calculated as the closure term based on the conservation of mass. No other surface outflows were 
observed during data collection over the course of the 10-day field test. The change in storage was 
estimated through measurements of ponding extent and depth and the saturation depth of the 
streambed. The overall objective of this effort was to evaluate the recharge potential of Brannin Creek 
and the feasibility of increasing groundwater recharge in the Corning Subbasin by wetting the creek 
during times it is dry to allow for water to infiltrate and percolate into the groundwater aquifer. 
 
The feasibility study showed that Brannin Creek was favorable for groundwater recharge due to the 
close proximity of existing surface water conveyance infrastructure (CWD Lateral C), but unfavorable 
due to the presence of a confining layer that resulted in the ponded area continually expanding 
downstream over the course of the 10-day field test. Although there is large uncertainty about whether 
this value is representative of long term percolation rates in Brannin Creek, the calculated percolation 
rate from the study is equal to 0.34 feet (or 4.1 inches) per day. Additional investigation and testing 
would be required to more comprehensively evaluate the long term recharge potential of Brannin Creek 
and ultimate fate of surface water conveyed to Brannin Creek for recharge.  
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Figure 1. Study location map of Brannin Creek and 10-Day Field Test within the Corning Subbasin. 

 

 
Figure 2. Schematic of instream-recharge water budget. Outflow due to percolation was calculated as 
the closure term of the water budget; all other inflows, outflows, and change in storage terms were 
independently measured or estimated.  

  

Outflow due to Evaporation 
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through Temporary Pipeline 
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∆ Pond Storage 
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Ponding Depth  
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2 Methods 

The following methods and procedures were undertaken to complete the 10-day field test and 
associated feasibility study. 

2.1 Temporary Pipeline Construction 

A preliminary site visit was conducted to estimate pipe length and layout, and other associated 
materials, required to construct a temporary pipeline to convey water from CWD Lateral C to the 
Brannin Creek streambed. Materials were then procured as outlined in Appendix B – List of Materials 
for Temporary Pipeline Construction. The existing 2” ball air vent at the end of Lateral C was removed, 
and the temporary pipeline was connected and constructed from the vent location across and into the 
Brannin Creek streambed, as shown in Figure 3 through Figure 5. A Seametrics 6” AG3000 flanged 
electromagnetic flowmeter was installed in accordance with the procedures detailed in Appendix C, 
including a raised discharge location to ensure full-pipe conditions at the flowmeter, to measure flows 
from CWD Lateral C to Brannin Creek. After construction of the temporary pipeline, flow was initiated, 
and the 10-day field test began. Upon completion of the 10-day field test, the water was shut off and 
flow stopped, the temporary pipeline was deconstructed, and the site was restored to its original 
condition. 

Figure 3. Source of water for Brannin Creek Instream Recharge Feasibility Study, consisting of a 
temporary pipeline retrofitted to connect to existing infrastructure (an air vent located at the end of 
CWD Lateral C). 

Existing air vent at the end of CWD 
Lateral C (original site conditions).  

Temporary pipeline and support structure 
running from the existing CWD air vent 

towards nearby Brannin Creek streambed. 
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Figure 4. Temporary pipeline and support structure spanning the distance between the CWD Lateral C 
air vent and Brannin Creek streambed (approximately 60 feet (FT) of 2” PVC pipe). 

Figure 5. Temporary pipeline in Brannin Creek streambed. Pipeline transitions from 2” PVC to 6” PVC 
to allow for measurement through 6” Seametrics AG3000 flanged flowmeter. The discharge end of the 
pipeline is raised in elevation to ensure the pipe remains full for accurate flowmeter measurement.  

CWD Lateral C air vent 
(upstream end of pipeline) 

Brannin Creek streambed 
(downstream end of pipeline) 

Towards Lateral C air vent (upstream end of pipeline) 

6” Seametrics AG3000 flowmeter 

Raised discharge for 
full pipe conditions  



Brannin Creek Instream Recharge Feasibility June 06, 2025 5 

2.2 10-Day Field Test 

At the onset of the 10-day field test, flow was allowed through the temporary pipeline, as shown in 
Figure 6, and an initial survey of the wetted area was conducted on day one. After that, periodic surveys 
of the wetted area were conducted, along with observations noted on ponding depths, streambed 
saturation, evidence of percolation, and any potential surface outflows. Wetted perimeter surveys were 
conducted using a RTK network and rover to collect points along the pooled water edges, and later post-
processed in a GIS application. After completing the final survey on day ten, the water inflow from CWD 
Lateral C was shut off. Data collection also included readings of the flow and volume measured by the 
Seametrics flowmeter on the days of periodic surveys. Following completion of the 10-day field test, the 
survey data were then processed and compiled into daily results (including maps of wetted extent, see 
Appendix A – Surveys) for use in the water budget analysis. 

Figure 6. Surface water flow redirected from CWD Lateral C into the Brannin Creek streambed for 
Instream Recharge Feasibility Study. 
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2.3 Soils Analysis 

During the daily surveys described previously, three test holes were excavated in different locations 
along the streambed to measure the depth of streambed saturation and investigate the presence of any 
potential confining layers within the subsurface. One of these holes is depicted in Figure 7. During the 
excavations, general observations regarding soil composition were made, along with measuring the 
depth of streambed saturation or depth to a confining layer. Additionally, a hand auger was also used to 
collect a soil sample to evaluate soil composition. A desktop soils analysis was also conducted utilizing 
Natural Resources Conservation Service’s (NCRS) Soil Survey Geographic Database (SSURGO) data for 
the Brannin Creek streambed and surrounding area for comparison to in-field observations. 

Figure 7. One of three holes excavated to investigate the existence and depth of a potential confining 
layer beneath the Brannin Creek streambed. Standing water at a depth of 1.5 FT below the surface 
was observed at this and the other two test holes. 

2.4 Water Budget Analysis 

All data collected in the field were processed for water budget analysis calculations. Periodic readings 
from the Seametrics flowmeter were reviewed and utilized to calculate daily surface water inflow 
volumes. Survey data for wetted areas were imported into a GIS application to determine the surface 
area of ponded water. Additional data collection and review related to streambed width, streambed 
saturation depth, and the soils analysis were completed to estimate soil properties and the subsurface 
wetted area and extent to calculate a subsurface storage volume; this process included an assessment 
of the presence of a confining layer. 

Precipitation and evaporative demand data were obtained from the nearest California Irrigation 
Management Information System (CIMIS) station, which was Station #222 in South Gerber (roughly 12 
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miles to the north of the Study site)1, for use in water budget analysis. The values obtained from CIMIS 
in inches per day (in/day) were multiplied by the relevant area to calculate a total volume. 

A water budget was then calculated for the 10-day testing period on a daily timestep, as shown below in 
Equation 1. Based on the principle of the conservation of mass, all inflows and outflows must be equal 
to one another, while accounting for change in storage within the area of interest (both ponded and 
subsurface storage).  As observed in the field during the 10-day field test, no surface outflows occurred 
apart from evaporation. Each inflow and outflow was quantified as described previously, with 
percolation being calculated as the closure term of the water budget. The closure term inherently 
includes any uncertainty and error in measurement or estimation of the other flow paths, and it should 
also be noted that for purposes of this water budget analysis, the percolation is assumed to represent 
vertical flow downwards towards the aquifer, but it may also include lateral movement of water within 
the subsurface (either continuing to flow downstream through the Brannin Creek streambed, or flowing 
to the north and south away from Brannin Creek). 

𝑷𝒆𝒓𝒄𝒐𝒍𝒂𝒕𝒊𝒐𝒏 = (𝑰𝒏𝒇𝒍𝒐𝒘𝒔) − 𝑶𝒖𝒕𝒇𝒍𝒐𝒘𝒔 − ∆  𝑺𝒕𝒐𝒓𝒂𝒈𝒆 (eqn. 1) 

Inflows = Applied water + Precipitation 
Outflows = Evaporation 
Δ Storage = Change in pond storage + Change in soil water storage 

3 Results and Discussion 

The SSURGO soils analysis revealed the presence of a confining layer at an average depth of 17.0 IN (or 
1.4 FT). During the excavation of the three test holes, beneath a gravel and sandy layer, a hard layer was 
encountered that could not be easily penetrated with a shovel. The depth to this confining layer from 
the surface of the sandy soil was recorded, with an average depth of 1.5 FT (a 0.1 FT difference from 
depth identified in the SSURGO data). A soil sample was also collected using a hand auger, with soils 
taken from above and from within the confining layer; the soils can be seen in Figure 8. The SSURGO 
soils analysis also provided additional soils information for the Brannin Creek area of interest such as 
available water holding capacity (AWHC), clay, sand, silt, and rock fragment percentages. Table 1 depicts 
these results, in addition to the depth to confining layer. The SSURGO results aligned well with 
observations in the field, especially regarding the existence of and depth to a confining layer. 

Table 1. NCRS SSURGO Soils Analysis Results. 

Parameter Value 

AWHC (in) 6.5 

Clay (%) 18.0 

Rock Fragments (%) 10.7 

Sand (%) 41.6 

Silt (%) 40.4 

Depth to confining layer (in) 17.0 

1 More information above CIMIS (including data access) is available at: https://cimis.water.ca.gov/ 

https://cimis.water.ca.gov/
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Figure 8. Soil samples retrieved from Brannin Creek Streambed, showing the soil above the confining 
layer comprised of sands and gravels (left), and soil within the confining layer (right) comprised of 
smaller particles that bind together into a hardened material. 

To calculate the volume of percolation past the streambed2 and potentially back into the groundwater 
aquifer, a water budget was conducted using the known inflows, outflows, and change in storage (see 
Equation 1 previously, and Table 2 below). Inflows consisted of surface water through CWD Lateral C 
(and measured by the Seametrics flowmeter), as well as minor precipitation. Outflows consisted of 
surface evaporation and percolation. Change in storage included ponded water above the streambed in 
Brannin Creek and subsurface storage in the soils within the Brannin Creek streambed. Over the course 
of the 10-day field test, the surface water applied from CWD Lateral C created a pond that continually 
expanded to further downstream reaches on Brannin Creek. The pond surface area and extent was 
monitored over the 10-day period and is shown in Table 3, Figure 9, and Appendix A – Surveys. 

2 As noted above, this analysis was unable to determine whether this subsurface movement of water was vertical 
towards the groundwater aquifer or lateral away from or down Brannin Creek. 
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The depth of ponding varied, but based on in-field observations and measurements of ponded depth, a 
depth of 1.5 FT was determined to be an overall representative depth for the ponded area (although 
some ponded depths were shallower and other deeper than this). This depth was multiplied by the 
ponded area to determine the ponded volume (i.e., surface storage). To calculate soil storage (i.e., 
subsurface storage), the saturated wetted area was estimated as the length of ponded area along 
Brannin Creek streambed, multiplied by the streambed width of Brannin Creek (measured over distinct 
reaches). The extent of subsurface wetted area was reviewed in the field through excavation of test 
holes, which all were wetted in the subsurface. The resulting wetted area was multiplied by the AWHC 
from the SSURGO data to estimate subsurface storage. 

Table 2. Flow paths and change in storage terms for inflows, outflows, and storage included in the 
water budget. 

Inflows Storage Outflows 

CWD Surface Water Pond (i.e., Surface) Evaporation 

Precipitation Soil (i.e., Subsurface) Percolation 
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Table 3. Summary of surveyed surface area data by date for ponding and subsurface soil storage 
results, including calculation of volumes using the procedure and values described previously. By the 
end of the 10-day field test there was a pond volume of 2.06 AF on the surface of the streambed and a 
soil storage volume of 3.13 AF beneath the surface of the streambed (i.e., subsurface). 

Storage Survey Date Surface Area (sqft) Surface Area (Acres) Volume (AF) 

Pond 10/29/2024 800 0.02 0.03 

Pond 10/30/2024 16,500 0.38 0.58 

Pond 11/01/2024 20,700 0.47 0.73 

Pond 11/04/2024 22,700 0.52 0.80 

Pond 11/08/2024 58,200 1.34 2.06 

Soil 11/08/2024 236,800 5.44 3.13 

Based on all data assembled, water budget volumes were calculated and summed for the entirety of the 
10-day field test. These are described below and shown in Figure 10.

1. The surface inflow volume through CWD Lateral C was 9.76 AF (an average flow rate of 221
gallons per minute (gpm) over the 10-day field test3) and precipitation inflow volume was 0.15
AF. The combined inflow volume of these two flow paths was 9.91 AF.

2. The outflow volume due to evaporation was 0.25 AF.
3. Change in storage volume includes pond and soil storage. The ponding depth volume was 2.01

AF, determined using the measured surface area of the ponded extend after 10-days and an
average ponding depth of 1.5 FT. The subsurface storage volume was 3.13 AF, based on AHWC
(determined in the SSURGO soils analysis), measured streambed area, and the assumed
saturated condition.

4. Using equation 1, the values presented above calculate the water budget outflow due to
percolation (closure term) equal to 4.53 AF.

3 Six observations of the instantaneous flow rate through the Seametrics flowmeter were also recorded during 
fields visits. These ranged from 212 to 220 gpm with an average of 217 gpm, slightly lower than the average flow 
rate calculated based on total volume measured by the flowmeter over the course of the 10-day field test. 
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Figure 9. Map of surveyed ponded areas and estimated subsurface saturation. 
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Figure 10. Water budget schematic including total cumulative volumes (AF) from the 10-day field test. 

4 Conclusion 

The purpose of this study was to determine the feasibility of CWD using Brannin Creek as an instream 
recharge location to support increasing groundwater recharge and PMA implementation under the GSP. 
Brannin Creek’s streambed location is favorable due to its close proximity to existing water conveyance 
infrastructure (CWD lateral C) and would only require relatively simple modifications to deliver surface 
water to the streambed for potential recharge. However, the presence of a confining layer within the 
streambed (identified from SSURGO data and confirmed in the field) is unfavorable for recharge; this 
limits the rate at which water leaves surface and soil storage and resulted in ponded water extent 
continually expanding downstream over the course of the 10-day field test. Assuming evaporative 
demands remain low, the majority of the water in surface and soil storage is ultimately expected to 
result in percolation, although the time required for this percolation to occur is currently unknown, and 
the final destination of percolation is unknown (i.e., vertical or lateral movement of water in the 
subsurface). The results of the 10-day field test provide initial information regarding the feasibility of 
Brannin Creek for groundwater recharge, which can be evaluated relative to other alternatives for 
increasing groundwater recharge by CWD and others in the Corning Subbasin. Additional investigation 
and testing would be required to more comprehensively evaluate the long term recharge potential of 
Brannin Creek and ultimate fate of surface water conveyed to Brannin Creek for recharge. 

Although a long term steady state percolation (or recharge) rate cannot be calculated from the data 
available from this study, a percolation rate can be calculated based on available information. The total 
percolation of 4.53 AF at the end of the 10-day field test (a volume) divided by the total ponded area of 
58,230 square feet (or 1.34 acres) at the end of the 10-day field test (an area) produces a representative 
percolation depth over this area and time. The resulting value is 3.39 FT (or 40.7 inches) over 10 days, or 
0.34 FT (or 4.1 inches) per day. There is uncertainty as to whether this calculated percolation rate is 
representative of long term steady state conditions for percolation in Brannin Creek (the actual 
percolation rate may be substantially lower or higher), but this is the percolation rate over the 10-day 
field test calculated from study results. 

Outflow due to Evaporation: 0.25 AF 

Inflow from CWD through 
Temporary Pipeline:  
9.76 AF 

Outflow due to Percolation: 4.53 
AF

∆ Storage: 3.13 AF 
Ponding: 2.01 AF 

Inflow due to Precipitation: 0.15 AF 
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Appendix A – Surveys 

The following maps depict results of the RTK surveys conducted periodically throughout the 10-day field test and show the wetted perimeter of 
the ponded water in the streambed above the surface. It can be seen over the course of the surveys the ponded water expanded downstream 
substantially.  
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Appendix B – List of Materials for Temporary Pipeline Construction 

Item Amount 

6” Seametrics AG3000 Bolt-on magnetic flowmeter 1 

6” Diameter SCH 40 PVC Pipe 20 FT 

2” Diameter SCH 40 PVC Pipe 60 FT 

6” to 2” pipe reducer fitting 1 

2” Fittings and elbows Various 

6” Fittings and elbows Various 

Pipe Primer and Cement 2 

2x4x8 Boards for Supporting Structure 8 

Miscellaneous required hardware and fasteners Misc 



Brannin Creek Instream Recharge June 06, 2025 20 

Appendix C – Seametrics AG3000 Documentation 
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1.0 INTRODUCTION 
Luhdorff & Scalmanini, Consulting Engineers (LSCE) has been hired by the Tehama County 
Flood Control and Water Conservation District (Tehama County FCWCD) for the purpose of 
providing Professional Services for Groundwater Sustainability Plan (GSP) Annual Reports, 
DWR GSP Review Response to Comments, and Implementation Activities for the Bowman, Red 
Bluff, Antelope, Los Molinos, and Corning Subbasins. Haling & Associates (H&A) has been 
hired as a subconsultant to LSCE to assist in the implementation of groundwater recharge 
activities in the Red Bluff, Los Molinos, and Corning Subbasins. This Feasibility Report is for a 
proposed project to take place under Task 4.4, regarding recharge through unlined canals and 
drainages in the Corning Sub-basin. 

In consultation with the Paskenta Band of Nomlaki Indians (Paskenta), it is proposed to utilize a 
section of Brannin Creek to recharge the groundwater aquifer. Due to known impermeable soil 
layers in the area, dry wells will be utilized to assist in groundwater recharge. Water delivered 
through the Corning Canal will be utilized for groundwater recharge. 

1.1 Location 

The proposed project site is an approximately 1700-foot stretch of Brannin Creek, located 
directly west of Interstate-5. The creek is located directly north of the Rolling Hills Casino, and 
south of the Liberal Avenue exit. The creek flows east under Interstate-5. The project site 
stretches between Orchard Avenue and Everett Freeman Way. A map of the project site is 
included in the preliminary design drawings (Appendix C). 

The Corning Canal flows south and ends at Brannin Creek, approximately 7,000 feet west of the 
proposed project site. A bulk head is located where the canal crosses Liberal Avenue. The 1,600-
foot section of canal between Liberal Ave. and Brannin Creek is currently dry. 

1.2 Hydrogeologic Setting 

An exploration well was drilled near the project site in 2022 (See Appendix A for well log). The 
area beneath the project site consists of several aquifers at varying depths, separated by layers of 
high clay soils (70% to 100% clay). The first aquifer/gravel layer occurs at approximately 40 to 
50 feet below ground surface. Water has not been observed at this depth. The second aquifer is 
located between 90 and 105 feet below ground surface. This second aquifer is made up of 
relatively small gravel with less than 10% clay content and water has been observed at this 
elevation. Additional gravel layers are present beyond 150 feet, but the second aquifer is the 
shallowest depth to intercept an effective recharge zone. 

2.0 BASIS OF DESIGN 
Soil within the project site is known to be very high in clay and relatively impermeable. This 
includes the soils beneath the creek bed of Brannin Creek. Because of this, dry wells are 
proposed to allow infiltration of surface water to deeper aquifers. 
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2.1 Water Supply 

Surplus irrigation water from the Corning Water District is proposed to be utilized for this 
project. The Corning Water District has rights to 15,000 acre-ft per year. Currently, much of this 
water goes unused and flows back into the Sacramento River. It is proposed to request 3,000 to 
5,000 acre-ft per year of water for groundwater recharge. 

The Water District does not deliver water between December and March. This leaves 8 months 
to perform groundwater recharge with the irrigation water supplied from the district. This 
averages out to about 500 acre-ft per month of recharge flow for design of the dry wells. 

Paskenta has proposed utilizing water from their surface water reservoir located west of the 
Rolling Hills Casino to maintain water elevation within the creek and provide hydraulic head. 

This recharge project is not contingent upon, nor utilizes, existing surface water flows from the 
creek. Regular (seasonal) flows from Brannin Creek would be allowed to flow over the weir and 
not be captured for recharge. 

2.2 Dry Wells 

Soil within the project site is known to be very high in clay and relatively impermeable. This 
includes the soils beneath the creek bed of Brannin Creek. Because of this, dry wells are 
proposed to be utilized to allow infiltration of surface water to deeper aquifers. 

An exploration well was drilled near the project site in 2022 (See Appendix A for well log). This 
exploratory drilling discovered a gravel layer located between 90 and 105 feet below ground 
surface. The soil in this layer was described as gravel, clay/silt; small rounded pebbles; gravel 
(small) with <10% clay. For this soil type, saturated hydraulic conductivity can be estimated to 
be between 1.64E-03 and 1.64E-01 ft/s.  

An estimated 117 acre-ft per month could be accepted by each 30-inch diameter dry well, 
assuming 1.64E-02 ft/s hydraulic conductivity and depending on actual soil condition at the dry 
well location. 

Four (4) dry wells of this size could accept up to 467 acre-ft per month of water for groundwater 
recharge purposes. Calculations are presented in Appendix B. 

2.3 Water Conveyance 

Several structures will be required in order to convey water from the Corning Canal to the 
project site for groundwater recharge purposes. This will include the following: 

 Bulk head at the intersection of Corning Canal and Liberal Ave may require modification 
 Discharge structure from Corning Canal to Brannin Creek 
 Gravity turnout structure/gate for each dry well 
 Weir structure at east end of project site to maintain water level and hydraulic head for 

dry wells 
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2.3.1 Bulk Head 

A bulk head is present at the intersection of Liberal Ave. and the Corning Canal. The canal south 
of Liberal Ave is kept dry. Modification of this bulk head may be necessary to allow flow to 
reach the end of the canal at Brannin Creek. Additional investigation is necessary. 

2.3.2 Discharge Structure 

Additional investigation at the south end of the Corning Canal is required to determine the 
condition of the canal; what infrastructure already exists there, if any; and what additional 
structures will be necessary. 

At a minimum, discharge from the Corning Canal will require: 

 A method to measure and control the amount of water released, e.g. an adjustable weir 
 A method of transporting water to Brannin Creek, e.g. a culvert or channel 

The discharge structure will be designed for a flow of 500 acre-ft per month. 

2.3.3 Gravity Turnouts 

Four (4) gravity turnouts (one per dry well) will be necessary to convey water from the creek to 
each dry well. The dry wells will be constructed along the bank of the project site at even 
intervals. The turnout will consist of a concrete box with a sloped trash rack, constructed into the 
bank of the project site. A gate valve will allow the dry well to be closed off as necessary. A 10-
inch pipe will convey water from the turnout to the dry well. A stilling well will be installed 
between the turnout and dry well in order to calculate flow into each dry well.  

Preliminary design drawings for the gravity turnouts are provided in Appendix C. 

2.3.4 Weir Structure 

A broad-crested weir will need to be constructed across Brannin Creek in order to maintain a 
constant water elevation across the project site. Several options exist for this structure and will 
need to be considered. A topographic survey of the creek bed and banks will be necessary to 
determine weir height, weir length, and an adequate location. An adjustable weir may be 
necessary to allow for lowering of the weir during winter storms. 

3.0 CONCLUSION 
This report has been prepared on behalf of the Tehama County FCWCD and The Paskenta Band 
of the Nomlaki Indians. Following review of this report, additional information, permitting, and 
design will be required for construction of this recharge project. This report and the design 
drawings herein are for preliminary and conceptual purposes, not for construction. 
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EXPLORATION WELL LOG  
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PRELIMINARY DESIGN CALCULATIONS 



Appendix B
Preliminary Design Calculations

Brannin Creek Recharge Project
Feasibility Report

Dry Well Diameter 2.5 ft

Dry Well Circumfrence 7.9 ft
Gravel Layer Thickness × 15 ft

Application Area 118 sq-ft

Application Area 118 sq-ft
Estimated Hydraulic Conductivity × 0.0164 ft/s

Flow Rate per Dry Well 1.93 cfs

Flow Rate per Dry Well 1,248,703   gpd
Flow Rate per Dry Well 117             acre-ft/month

Flow Rate per Dry Well 117             acre-ft/month
4 Dry Wells × 4

Total Flow for 4 Wells 467             acre-ft/month

Haling & Associates
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PRELIMINARY DESIGN DRAWINGS 
 

Sheet 01  Site Vicinity Map 
Sheet 02  Site Map 
Sheet 03  Turnout Details 
Sheet 04  Dry Well Details 
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Invoice # 490089A

 

Luhdorff & Scalmanini Consulting  
500 First Street  
Woodland, CA 95695  
 
 

Remit To:
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853 Corporation St
Santa Paula, CA 93060

Account # 7010503
Date Billed
11/25/2024

Amount Due
$2201.00

Date Due
12/25/2024

Amount Paid
 

INVOICE

Customer
Luhdorff & Scalmanini Consulting

Account #
7010503

Date Sampled
10/29/2024

Lab Number
CH 2490089

Project
Surface & Canal Water

Invoice #
490089A

Date Billed
11/25/2024

Amount Due
$2201.00

PO# / Check Number
 

Date Paid
 

Date Due
12/25/2024

Amount Paid
 

Description of Work Quantity Rate Extended
Inorganic Analysis

General Mineral 6 162.00 972.00
Wet Chemistry-Turbidity,Odor,Color 6 41.00 246.00
Metals, Total-Sb,As,Be,Cd,Cr,Cu,Pb,Hg,Ni,Se,Ag,Tl,V,Zn,3010Prep 6 163.00 978.00

Misc. Analysis
Materials/Disposal
For More Information http://fglinc.com/md.php 1 5.00 5.00

 
 
 
 
 
 
 
 
 
 
 

Total $2201.00
(SMH-L4)  For Questions about this Invoice - contact Stephanie Herron at 805-392-2021
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Santa Paula, CA 93060
TEL: (805)392-2000
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9411 W. Goshen Avenue 
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TEL: (559)734-9473
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D 
San Luis Obispo, CA 93401 
TEL: (805)783-2940
CA ELAP Certification No. 2775

To ensure that your account is properly credited, please return top portion with payment

Keep bottom portion for your records.
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Section: Case NarrativeSection: Case Narrative

This Page is to be Stamped

November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Lab No. : CH 2490089
Customer No. : 7010503

Laboratory Report
Introduction: This report package contains a total of 28 pages divided into 3 sections:

Case Narrative (2 pages) : An overview of the work performed at FGL.
Sample Results (18 pages) : Results for each sample submitted.
Quality Control (8 pages) : Supporting Quality Control (QC) results.

Case Narrative
This Case Narrative pertains to the following samples:

Sample Description Date Sampled Date Received FGL Lab No. Matrix
Canal 10 Min Sample 10/29/2024 10/29/2024 CH 2490089-001 SW
Canal 1 Hour Sample 10/29/2024 10/29/2024 CH 2490089-002 SW
Canal 2 Hour Sample 10/29/2024 10/29/2024 CH 2490089-003 SW
Lake Sample 1 10/29/2024 10/29/2024 CH 2490089-004 SW
Lake Sample 2 10/29/2024 10/29/2024 CH 2490089-005 SW
Lake Sample 3 10/29/2024 10/29/2024 CH 2490089-006 SW

Sampling and Receipt Information:

All samples were received in acceptable condition and within temperature requirements, unless noted on the Condition
Upon Receipt (CUR) form. All samples were received, prepared and analyzed within the method specified holding times
except those as listed in the table below. All samples arrived on ice. All samples were checked for pH if acid or base
preservation is required (except for VOAs). For details of sample receipt information, please see the associated Chain of
Custody and Condition Upon Receipt Form.

Samples Over Hold Time
Lab No Analyte Method Maximum Hold Time Actual Hold Time

CH 2490089-002 Nitrate + Nitrite as N 48 hours 556.6 hours
CH 2490089-002 Nitrate as NO3 48 hours 556.6 hours
CH 2490089-002 Nitrate Nitrogen 48 hours 556.6 hours
CH 2490089-002 Nitrite as N 48 hours 556.6 hours
CH 2490089-003 Nitrate + Nitrite as N 48 hours 56.5 hours
CH 2490089-003 Nitrate as NO3 48 hours 56.5 hours
CH 2490089-003 Nitrate Nitrogen 48 hours 56.5 hours
CH 2490089-003 Nitrite as N 48 hours 56.5 hours
CH 2490089-004 Nitrate + Nitrite as N 48 hours 557.6 hours
CH 2490089-004 Nitrate as NO3 48 hours 557.6 hours
CH 2490089-004 Nitrate Nitrogen 48 hours 557.6 hours
CH 2490089-004 Nitrite as N 48 hours 557.6 hours
CH 2490089-004 pH 15 minutes 0.0 minutes
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CH 2490089-006 Nitrate + Nitrite as N 48 hours 60.2 hours
CH 2490089-006 Nitrate as NO3 48 hours 60.2 hours
CH 2490089-006 Nitrate Nitrogen 48 hours 60.2 hours
CH 2490089-006 Nitrite as N 48 hours 60.2 hours

Quality Control: All samples were prepared and analyzed according to established quality control criteria. Any exceptions are noted
in the Quality Control Section of this report.

Test Summary
EPA 200.7 Preparation and analysis performed by FGL-Santa Paula (FGL-SP ELAP# 1573)
EPA 200.8 Preparation and analysis performed by FGL-Santa Paula (FGL-SP ELAP# 1573)
EPA 245.1 Preparation and analysis performed by FGL-Santa Paula (FGL-SP ELAP# 1573)
EPA 300.0 Preparation and analysis performed by FGL-Santa Paula (FGL-SP ELAP# 1573)
SM 2120 B Preparation and analysis performed by FGL-Chico (FGL-CH ELAP# 2670)
SM 2130 B Preparation and analysis performed by FGL-Chico (FGL-CH ELAP# 2670)
SM 2150 B Preparation and analysis performed by FGL-Chico (FGL-CH ELAP# 2670)
SM 2540 C Preparation and analysis performed by FGL-Santa Paula (FGL-SP ELAP# 1573)
SM 4500-H+B Preparation and analysis performed by FGL-Santa Paula (FGL-SP ELAP# 1573)
SM 5540 C Preparation and analysis performed by FGL-Santa Paula (FGL-SP ELAP# 1573)

Certification: I certify that this data package is in compliance with ELAP standards, both technically and for
completeness, except for any conditions listed above and in the QC Section. Release of the data contained in this data
package is authorized by the Laboratory Director or his designee, as verified by the following electronic signature. This
report shall not be reproduced except in full, without the written approval of the laboratory.

KD: SVH 28 Digitial Signature Stamp Y = 5.2416
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Approved By  Kelly A. Dunnahoo, B.S. 
Digitally signed by Kelly A. Dunnahoo, B.S.
Title: Laboratory Director
Date: 2024-11-25
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Section: Sample Results

This Page is to be Stamped

November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Canal 10 Min Sample
Project : Surface & Canal Water

Lab No. : CH 2490089-001
Customer No. : 7010503

Sampled On : October 29, 2024 at 08:50
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Inorganic
Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis

General Mineral       Date Time Who Method Date Time Who
Total Hardness as CaCO3 53.0 2.5 mg/L 1 10/31/2024 10:00 ac 2340B 10/31/2024 12:55 ac
Calcium 13 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 12:55 ac
Magnesium 5 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 12:55 ac
Potassium 1 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 12:55 ac
Sodium 6 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 12:55 ac
Total Cations 1.3 --- meq/L 10/31/2024 10:00 ac Calc. 10/31/2024 12:55 ac
Boron ND 0.1 mg/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 12:55 ac
Copper 30 10 ug/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 12:55 ac
Iron 60 30 ug/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 12:55 ac
Manganese ND 10 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 12:55 ac
Zinc ND 20 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 12:55 ac
SAR 0.4 0.1 -- 1 10/31/2024 10:00 ac Calc. 10/31/2024 12:55 ac
Total Alkalinity (as CaCO3) 60 10 mg/L 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 20:51 amm
Hydroxide as OH ND 10 mg/L 1 U 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 20:51 amm
Carbonate as CO3 ND 10 mg/L 1 U 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 20:51 amm
Bicarbonate as HCO3 70 10 mg/L 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 20:51 amm
Sulfate 3.4 0.5 mg/L 1 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:26 ldm
Chloride 2 1 mg/L 1 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:26 ldm
Nitrate as NO3 ND 0.4 mg/L 1 U 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:26 ldm
Nitrite as N ND 0.1 mg/L 1 U 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:26 ldm
Nitrate + Nitrite as N ND 0.1 mg/L 1 J 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:26 ldm
Fluoride ND 0.1 mg/L 1 U 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:26 ldm
Total Anions 1.3 --- meq/L 1 10/30/2024 18:32 amm Calc. 10/30/2024 20:51 amm
pH 7.3 --- units 1 10/29/2024 08:50 lsl SM 4500-H+B 10/29/2024 08:50 lsl
Specific Conductance 131 1 umhos/cm 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 20:51 amm
Total Dissolved Solids 100 20 mg/L 1 10/30/2024 16:00 ctl SM 2540 C 10/31/2024 10:50 ctl
MBAS, Calc. as LAS, MW 320 ND 0.1 mg/L 1 U 10/30/2024 17:06 krh SM 5540 C 10/30/2024 21:35 krh
Aggressiveness Index 10.6 1 -- 1 10/29/2024 08:50 lsl Calc. 10/29/2024 08:50 lsl
Langelier Index (20°C) -1.2 1 -- 1 10/29/2024 08:50 lsl Calc. 10/29/2024 08:50 lsl
Nitrate Nitrogen ND 0.1 mg/L 1 U 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:26 ldm
Metals, Total       
Antimony 0.0010 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Arsenic ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Beryllium ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Cadmium ND 0.0002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Chromium 0.0015 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Copper 0.0275 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Lead ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Mercury ND 0.00002 mg/L 1 U 11/11/2024 08:00 ejc EPA 245.1 11/13/2024 13:17 ejc
Nickel 0.001 0.001 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Selenium ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
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Section: Sample Results

Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis
Silver ND 0.00025 mg/L 1 Ul 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Thallium ND 0.001 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Vanadium 0.004 0.002 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Zinc 0.02 0.01 mg/L 1 l 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:26 ac
Wet Chemistry       
Color, Apparent 13 13* units 3 10/29/2024 14:55 kx1 SM 2120 B 10/29/2024 14:13 kx1
Odor ND 1 TON 1 10/29/2024 14:51 kx1 SM 2150 B 10/29/2024 15:52 kx1
Turbidity 1.5 0.1 NTU 1 I 10/30/2024 09:08 kx1 SM 2130 B 10/30/2024 09:26 kx1

DQF Flags Definition:
   U    Constituent results were non-detect.
   J    Reported value is estimated; detected at a concentration below the RL and above the laboratory MDL.
   l    The MS/MSD did not meet QC criteria.
   I    The RPD for the laboratory duplicate exceeded laboratory criteria.

ND=Non-Detected, RL=Reporting Level * RL adjusted for dilution, Dil.=Dilution
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Section: Sample Results

This Page is to be Stamped

November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Canal 10 Min Sample
Project : Surface & Canal Water

Lab No. : CH 2490089-001
Customer No. : 7010503

Sampled On : October 29, 2024 at 08:50
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Field Test
Constituent Result RL Units Note Sample Preparation Sample Analysis

Field Test     Date Method Date
pH (Field) 7.31 units 10/29/2024 08:50 4500HB 10/29/2024 08:50

ND=Non-Detected, RL=Reporting Level. * RL adjusted for dilution
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Section: Sample Results

This Page is to be Stamped

November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Canal 1 Hour Sample
Project : Surface & Canal Water

Lab No. : CH 2490089-002
Customer No. : 7010503

Sampled On : October 29, 2024 at 09:55
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Inorganic
Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis

General Mineral       Date Time Who Method Date Time Who
Total Hardness as CaCO3 54.6 2.5 mg/L 1 10/31/2024 10:00 ac 2340B 10/31/2024 13:20 ac
Calcium 12 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:20 ac
Magnesium 6 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:20 ac
Potassium 1 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:20 ac
Sodium 6 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:20 ac
Total Cations 1.4 --- meq/L 10/31/2024 10:00 ac Calc. 10/31/2024 13:20 ac
Boron ND 0.1 mg/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:20 ac
Copper 20 10 ug/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:20 ac
Iron 50 30 ug/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:20 ac
Manganese ND 10 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:20 ac
Zinc ND 20 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:20 ac
SAR 0.4 0.1 -- 1 10/31/2024 10:00 ac Calc. 10/31/2024 13:20 ac
Total Alkalinity (as CaCO3) 60 10 mg/L 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:19 amm
Hydroxide as OH ND 10 mg/L 1 U 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:19 amm
Carbonate as CO3 ND 10 mg/L 1 U 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:19 amm
Bicarbonate as HCO3 70 10 mg/L 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:19 amm
Sulfate 3.4 0.5 mg/L 1 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:33 ldm
Chloride 2 1 mg/L 1 b 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:33 ldm
Nitrate as NO3 0.4 0.4 mg/L 1 Tl 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:33 ldm
Nitrite as N ND 0.1 mg/L 1 UT 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:33 ldm
Nitrate + Nitrite as N 0.1 0.1 mg/L 1 Tl 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:33 ldm
Fluoride ND 0.1 mg/L 1 U 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:33 ldm
Total Anions 1.3 --- meq/L 1 bl 10/30/2024 18:32 amm Calc. 10/30/2024 21:19 amm
pH 7.5 --- units 1 10/29/2024 09:55 lsl SM 4500-H+B 10/29/2024 09:59 lsl
Specific Conductance 129 1 umhos/cm 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:19 amm
Total Dissolved Solids 90 20 mg/L 1 10/30/2024 16:00 ctl SM 2540 C 10/31/2024 10:50 ctl
MBAS, Calc. as LAS, MW 320 ND 0.1 mg/L 1 U 10/30/2024 17:06 krh SM 5540 C 10/30/2024 21:35 krh
Aggressiveness Index 10.8 1 -- 1 10/29/2024 09:55 lsl Calc. 10/29/2024 09:59 lsl
Langelier Index (20°C) -1.0 1 -- 1 10/29/2024 09:55 lsl Calc. 10/29/2024 09:59 lsl
Nitrate Nitrogen ND 0.1 mg/L 1 JTl 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:33 ldm
Metals, Total       
Antimony 0.0005 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Arsenic ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Beryllium ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Cadmium ND 0.0002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Chromium 0.0010 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Copper 0.0250 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Lead ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Mercury ND 0.00002 mg/L 1 U 11/11/2024 08:00 ejc EPA 245.1 11/13/2024 13:38 ejc
Nickel 0.001 0.001 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Selenium ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
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Section: Sample Results

Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis
Silver ND 0.00025 mg/L 1 Ul 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Thallium ND 0.001 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Vanadium ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Zinc 0.03 0.01 mg/L 1 l 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:12 ac
Wet Chemistry       
Color, Apparent 14 5 units 1 10/29/2024 14:55 kx1 SM 2120 B 10/29/2024 14:13 kx1
Odor ND 1 TON 1 10/29/2024 14:51 kx1 SM 2150 B 10/29/2024 15:52 kx1
Turbidity 0.90 0.1 NTU 1 I 10/30/2024 09:08 kx1 SM 2130 B 10/30/2024 09:26 kx1

DQF Flags Definition:
   U    Constituent results were non-detect.
   b    The Blank was positive for constituent but less than the PQL
   T    Exceeded method/regulatory-specific holding time.
   l    The MS/MSD did not meet QC criteria.
   J    Reported value is estimated; detected at a concentration below the RL and above the laboratory MDL.
   I    The RPD for the laboratory duplicate exceeded laboratory criteria.

ND=Non-Detected, RL=Reporting Level * RL adjusted for dilution, Dil.=Dilution
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Section: Sample Results

This Page is to be Stamped

November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Canal 1 Hour Sample
Project : Surface & Canal Water

Lab No. : CH 2490089-002
Customer No. : 7010503

Sampled On : October 29, 2024 at 09:55
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Field Test
Constituent Result RL Units Note Sample Preparation Sample Analysis

Field Test     Date Method Date
pH (Field) 7.48 units 10/29/2024 09:55 4500HB 10/29/2024 09:55

ND=Non-Detected, RL=Reporting Level. * RL adjusted for dilution
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Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Canal 2 Hour Sample
Project : Surface & Canal Water

Lab No. : CH 2490089-003
Customer No. : 7010503

Sampled On : October 29, 2024 at 10:43
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Inorganic
Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis

General Mineral       Date Time Who Method Date Time Who
Total Hardness as CaCO3 54.6 2.5 mg/L 1 10/31/2024 10:00 ac 2340B 10/31/2024 13:26 ac
Calcium 12 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:26 ac
Magnesium 6 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:26 ac
Potassium 1 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:26 ac
Sodium 6 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:26 ac
Total Cations 1.4 --- meq/L 10/31/2024 10:00 ac Calc. 10/31/2024 13:26 ac
Boron ND 0.1 mg/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:26 ac
Copper 20 10 ug/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:26 ac
Iron 50 30 ug/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:26 ac
Manganese ND 10 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:26 ac
Zinc ND 20 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:26 ac
SAR 0.4 0.1 -- 1 10/31/2024 10:00 ac Calc. 10/31/2024 13:26 ac
Total Alkalinity (as CaCO3) 60 10 mg/L 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:28 amm
Hydroxide as OH ND 10 mg/L 1 U 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:28 amm
Carbonate as CO3 ND 10 mg/L 1 U 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:28 amm
Bicarbonate as HCO3 70 10 mg/L 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:28 amm
Sulfate 3.2 0.5 mg/L 1 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 19:12 ldm
Chloride 2 1 mg/L 1 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 19:12 ldm
Nitrate as NO3 ND 0.4 mg/L 1 UT 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 19:12 ldm
Nitrite as N ND 0.1 mg/L 1 UT 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 19:12 ldm
Nitrate + Nitrite as N ND 0.1 mg/L 1 JT 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 19:12 ldm
Fluoride ND 0.1 mg/L 1 U 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 19:12 ldm
Total Anions 1.3 --- meq/L 1 10/30/2024 18:32 amm Calc. 10/30/2024 21:28 amm
pH 7.0 --- units 1 10/29/2024 10:43 lsl SM 4500-H+B 10/29/2024 10:43 lsl
Specific Conductance 128 1 umhos/cm 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:28 amm
Total Dissolved Solids 100 20 mg/L 1 10/30/2024 16:00 ctl SM 2540 C 10/31/2024 10:50 ctl
MBAS, Calc. as LAS, MW 320 ND 0.1 mg/L 1 U 10/30/2024 17:06 krh SM 5540 C 10/30/2024 21:35 krh
Aggressiveness Index 10.3 1 -- 1 10/29/2024 10:43 lsl Calc. 10/29/2024 10:43 lsl
Langelier Index (20°C) -1.5 1 -- 1 10/29/2024 10:43 lsl Calc. 10/29/2024 10:43 lsl
Nitrate Nitrogen ND 0.1 mg/L 1 UT 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 19:12 ldm
Metals, Total       
Antimony 0.0010 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Arsenic ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Beryllium ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Cadmium ND 0.0002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Chromium 0.0015 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Copper 0.0240 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Lead ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Mercury ND 0.00002 mg/L 1 U 11/11/2024 08:00 ejc EPA 245.1 11/13/2024 14:00 ejc
Nickel 0.002 0.001 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Selenium ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
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Section: Sample Results

Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis
Silver ND 0.00025 mg/L 1 Ul 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Thallium ND 0.001 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Vanadium ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Zinc 0.03 0.01 mg/L 1 l 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:06 ac
Wet Chemistry       
Color, Apparent 15 5 units 1 10/29/2024 14:55 kx1 SM 2120 B 10/29/2024 14:13 kx1
Odor ND 1 TON 1 10/29/2024 14:51 kx1 SM 2150 B 10/29/2024 15:52 kx1
Turbidity 0.65 0.1 NTU 1 I 10/30/2024 09:08 kx1 SM 2130 B 10/30/2024 09:26 kx1

DQF Flags Definition:
   U    Constituent results were non-detect.
   T    Exceeded method/regulatory-specific holding time.
   J    Reported value is estimated; detected at a concentration below the RL and above the laboratory MDL.
   l    The MS/MSD did not meet QC criteria.
   I    The RPD for the laboratory duplicate exceeded laboratory criteria.

ND=Non-Detected, RL=Reporting Level * RL adjusted for dilution, Dil.=Dilution
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Section: Sample Results

This Page is to be Stamped

November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Canal 2 Hour Sample
Project : Surface & Canal Water

Lab No. : CH 2490089-003
Customer No. : 7010503

Sampled On : October 29, 2024 at 10:43
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Field Test
Constituent Result RL Units Note Sample Preparation Sample Analysis

Field Test     Date Method Date
pH (Field) 7.04 units 10/29/2024 10:43 4500HB 10/29/2024 10:43

ND=Non-Detected, RL=Reporting Level. * RL adjusted for dilution
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Section: Sample Results

This Page is to be Stamped

November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Lake Sample 1
Project : Surface & Canal Water

Lab No. : CH 2490089-004
Customer No. : 7010503

Sampled On : October 29, 2024 at 09:18
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Inorganic
Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis

General Mineral       Date Time Who Method Date Time Who
Total Hardness as CaCO3 111 2.5 mg/L 1 10/31/2024 10:00 ac 2340B 10/31/2024 13:33 ac
Calcium 18 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:33 ac
Magnesium 16 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:33 ac
Potassium 2 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:33 ac
Sodium 27 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:33 ac
Total Cations 3.4 --- meq/L 10/31/2024 10:00 ac Calc. 10/31/2024 13:33 ac
Boron ND 0.1 mg/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:33 ac
Copper ND 10 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:33 ac
Iron 90 30 ug/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:33 ac
Manganese ND 10 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:33 ac
Zinc ND 20 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:33 ac
SAR 1.1 0.1 -- 1 10/31/2024 10:00 ac Calc. 10/31/2024 13:33 ac
Total Alkalinity (as CaCO3) 160 10 mg/L 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:09 amm
Hydroxide as OH ND 10 mg/L 1 U 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:09 amm
Carbonate as CO3 ND 10 mg/L 1 U 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:09 amm
Bicarbonate as HCO3 200 10 mg/L 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:09 amm
Sulfate 2.9 0.5 mg/L 1 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:54 ldm
Chloride 5 1 mg/L 1 b 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:54 ldm
Nitrate as NO3 ND 0.4 mg/L 1 UTl 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:54 ldm
Nitrite as N ND 0.1 mg/L 1 UT 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:54 ldm
Nitrate + Nitrite as N ND 0.1 mg/L 1 UTl 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:54 ldm
Fluoride 0.2 0.1 mg/L 1 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:54 ldm
Total Anions 3.5 --- meq/L 1 bl 10/30/2024 18:32 amm Calc. 10/30/2024 21:09 amm
pH 6.9 --- units 1 T 10/29/2024 09:18 lsl SM 4500-H+B 10/29/2024 10:08 lsl
Specific Conductance 321 1 umhos/cm 1 10/30/2024 18:32 amm SM 4500-H+B 10/30/2024 21:09 amm
Total Dissolved Solids 200 20 mg/L 1 10/30/2024 16:00 ctl SM 2540 C 10/31/2024 10:50 ctl
MBAS, Calc. as LAS, MW 320 0.106 0.1 mg/L 1 10/30/2024 17:06 krh SM 5540 C 10/30/2024 21:35 krh
Aggressiveness Index 10.8 1 -- 1 10/29/2024 09:18 lsl Calc. 10/29/2024 10:08 lsl
Langelier Index (20°C) -1.1 1 -- 1 10/29/2024 09:18 lsl Calc. 10/29/2024 10:08 lsl
Nitrate Nitrogen ND 0.1 mg/L 1 UTl 11/21/2024 09:58 ldm EPA 300.0 11/21/2024 14:54 ldm
Metals, Total       
Antimony 0.0020 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Arsenic 0.004 0.002 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Beryllium ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Cadmium ND 0.0002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Chromium 0.0015 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Copper 0.0010 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Lead ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Mercury ND 0.00002 mg/L 1 U 11/11/2024 08:00 ejc EPA 245.1 11/13/2024 14:04 ejc
Nickel ND 0.001 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Selenium ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
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Section: Sample Results

Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis
Silver ND 0.00025 mg/L 1 Ul 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Thallium ND 0.001 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Vanadium ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Zinc 0.02 0.01 mg/L 1 l 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 13:33 ac
Wet Chemistry       
Color, Apparent 33 13* units 3 10/29/2024 14:55 kx1 SM 2120 B 10/29/2024 14:13 kx1
Odor ND 1 TON 1 10/29/2024 15:59 kx1 SM 2150 B 10/29/2024 16:46 kx1
Turbidity 0.90 0.1 NTU 1 I 10/30/2024 09:08 kx1 SM 2130 B 10/30/2024 09:26 kx1

DQF Flags Definition:
   U    Constituent results were non-detect.
   b    The Blank was positive for constituent but less than the PQL
   T    Exceeded method/regulatory-specific holding time.
   l    The MS/MSD did not meet QC criteria.
   I    The RPD for the laboratory duplicate exceeded laboratory criteria.

ND=Non-Detected, RL=Reporting Level * RL adjusted for dilution, Dil.=Dilution
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Section: Sample Results

This Page is to be Stamped

November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Lake Sample 1
Project : Surface & Canal Water

Lab No. : CH 2490089-004
Customer No. : 7010503

Sampled On : October 29, 2024 at 09:18
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Field Test
Constituent Result RL Units Note Sample Preparation Sample Analysis

Field Test     Date Method Date
pH (Field) 6.86 units 10/29/2024 09:18 4500HB 10/29/2024 09:18

ND=Non-Detected, RL=Reporting Level. * RL adjusted for dilution
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Section: Sample Results
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November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Lake Sample 2
Project : Surface & Canal Water

Lab No. : CH 2490089-005
Customer No. : 7010503

Sampled On : October 29, 2024 at 09:30
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Inorganic
Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis

General Mineral       Date Time Who Method Date Time Who
Total Hardness as CaCO3 111 2.5 mg/L 1 10/31/2024 10:00 ac 2340B 10/31/2024 13:52 ac
Calcium 18 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:52 ac
Magnesium 16 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:52 ac
Potassium 1 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:52 ac
Sodium 28 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:52 ac
Total Cations 3.5 --- meq/L 10/31/2024 10:00 ac Calc. 10/31/2024 13:52 ac
Boron ND 0.1 mg/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:52 ac
Copper ND 10 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:52 ac
Iron 90 30 ug/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:52 ac
Manganese ND 10 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:52 ac
Zinc ND 20 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:52 ac
SAR 1.2 0.1 -- 1 10/31/2024 10:00 ac Calc. 10/31/2024 13:52 ac
Total Alkalinity (as CaCO3) 170 10 mg/L 1 10/31/2024 18:37 amm SM 4500-H+B 10/31/2024 22:43 amm
Hydroxide as OH ND 10 mg/L 1 U 10/31/2024 18:37 amm SM 4500-H+B 10/31/2024 22:43 amm
Carbonate as CO3 ND 10 mg/L 1 U 10/31/2024 18:37 amm SM 4500-H+B 10/31/2024 22:43 amm
Bicarbonate as HCO3 200 10 mg/L 1 10/31/2024 18:37 amm SM 4500-H+B 10/31/2024 22:43 amm
Sulfate 2.7 0.5 mg/L 1 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:46 ldm
Chloride 4 1 mg/L 1 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:46 ldm
Nitrate as NO3 ND 0.4 mg/L 1 U 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:46 ldm
Nitrite as N ND 0.1 mg/L 1 U 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:46 ldm
Nitrate + Nitrite as N ND 0.1 mg/L 1 J 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:46 ldm
Fluoride 0.2 0.1 mg/L 1 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:46 ldm
Total Anions 3.5 --- meq/L 1 10/31/2024 18:37 amm Calc. 10/31/2024 22:43 amm
pH 6.5 --- units 1 10/29/2024 09:30 lsl SM 4500-H+B 10/29/2024 09:35 lsl
Specific Conductance 319 1 umhos/cm 1 10/31/2024 18:37 amm SM 4500-H+B 10/31/2024 22:43 amm
Total Dissolved Solids 210 20 mg/L 1 10/30/2024 16:00 ctl SM 2540 C 10/31/2024 10:50 ctl
MBAS, Calc. as LAS, MW 320 ND 0.1 mg/L 1 U 10/30/2024 17:06 krh SM 5540 C 10/30/2024 21:35 krh
Aggressiveness Index 10.4 1 -- 1 10/29/2024 09:30 lsl Calc. 10/29/2024 09:35 lsl
Langelier Index (20°C) -1.4 1 -- 1 10/29/2024 09:30 lsl Calc. 10/29/2024 09:35 lsl
Nitrate Nitrogen ND 0.1 mg/L 1 U 10/30/2024 16:50 ldm EPA 300.0 10/30/2024 21:46 ldm
Metals, Total       
Antimony 0.0010 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Arsenic 0.004 0.002 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Beryllium ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Cadmium ND 0.0002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Chromium 0.0015 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Copper 0.0015 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Lead ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Mercury ND 0.00002 mg/L 1 U 11/11/2024 08:00 ejc EPA 245.1 11/13/2024 14:09 ejc
Nickel 0.002 0.001 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Selenium ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
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Section: Sample Results

Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis
Silver ND 0.00025 mg/L 1 Ul 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Thallium ND 0.001 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Vanadium ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Zinc 0.04 0.01 mg/L 1 l 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:46 ac
Wet Chemistry       
Color, Apparent 40 17* units 3 10/29/2024 14:55 kx1 SM 2120 B 10/29/2024 14:13 kx1
Odor ND 1 TON 1 10/29/2024 15:59 kx1 SM 2150 B 10/29/2024 16:46 kx1
Turbidity 1.5 0.1 NTU 1 I 10/30/2024 09:08 kx1 SM 2130 B 10/30/2024 09:26 kx1

DQF Flags Definition:
   U    Constituent results were non-detect.
   J    Reported value is estimated; detected at a concentration below the RL and above the laboratory MDL.
   l    The MS/MSD did not meet QC criteria.
   I    The RPD for the laboratory duplicate exceeded laboratory criteria.

ND=Non-Detected, RL=Reporting Level * RL adjusted for dilution, Dil.=Dilution
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Section: Sample Results

This Page is to be Stamped

November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Lake Sample 2
Project : Surface & Canal Water

Lab No. : CH 2490089-005
Customer No. : 7010503

Sampled On : October 29, 2024 at 09:30
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Field Test
Constituent Result RL Units Note Sample Preparation Sample Analysis

Field Test     Date Method Date
pH (Field) 6.48 units 10/29/2024 09:30 4500HB 10/29/2024 09:30

ND=Non-Detected, RL=Reporting Level. * RL adjusted for dilution
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Section: Sample Results

This Page is to be Stamped

November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Lake Sample 3
Project : Surface & Canal Water

Lab No. : CH 2490089-006
Customer No. : 7010503

Sampled On : October 29, 2024 at 09:38
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Inorganic
Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis

General Mineral       Date Time Who Method Date Time Who
Total Hardness as CaCO3 115 2.5 mg/L 1 10/31/2024 10:00 ac 2340B 10/31/2024 13:59 ac
Calcium 18 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:59 ac
Magnesium 17 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:59 ac
Potassium 2 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:59 ac
Sodium 28 1 mg/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:59 ac
Total Cations 3.6 --- meq/L 10/31/2024 10:00 ac Calc. 10/31/2024 13:59 ac
Boron ND 0.1 mg/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:59 ac
Copper ND 10 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:59 ac
Iron 90 30 ug/L 1 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:59 ac
Manganese ND 10 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:59 ac
Zinc ND 20 ug/L 1 U 10/31/2024 10:00 ac EPA 200.7 10/31/2024 13:59 ac
SAR 1.1 0.1 -- 1 10/31/2024 10:00 ac Calc. 10/31/2024 13:59 ac
Total Alkalinity (as CaCO3) 170 10 mg/L 1 10/31/2024 18:37 amm SM 4500-H+B 10/31/2024 20:23 amm
Hydroxide as OH ND 10 mg/L 1 U 10/31/2024 18:37 amm SM 4500-H+B 10/31/2024 20:23 amm
Carbonate as CO3 ND 10 mg/L 1 U 10/31/2024 18:37 amm SM 4500-H+B 10/31/2024 20:23 amm
Bicarbonate as HCO3 200 10 mg/L 1 10/31/2024 18:37 amm SM 4500-H+B 10/31/2024 20:23 amm
Sulfate 2.7 0.5 mg/L 1 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 21:51 ldm
Chloride 4 1 mg/L 1 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 21:51 ldm
Nitrate as NO3 ND 0.4 mg/L 1 UT 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 21:51 ldm
Nitrite as N ND 0.1 mg/L 1 UT 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 21:51 ldm
Nitrate + Nitrite as N ND 0.1 mg/L 1 UT 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 21:51 ldm
Fluoride 0.2 0.1 mg/L 1 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 21:51 ldm
Total Anions 3.5 --- meq/L 1 10/31/2024 18:37 amm Calc. 10/31/2024 20:23 amm
pH 7.1 --- units 1 10/29/2024 09:38 lsl SM 4500-H+B 10/29/2024 09:42 lsl
Specific Conductance 317 1 umhos/cm 1 10/31/2024 18:37 amm SM 4500-H+B 10/31/2024 20:23 amm
Total Dissolved Solids 200 20 mg/L 1 10/30/2024 16:00 ctl SM 2540 C 10/31/2024 10:50 ctl
MBAS, Calc. as LAS, MW 320 0.146 0.1 mg/L 1 10/30/2024 17:06 krh SM 5540 C 10/30/2024 21:35 krh
Aggressiveness Index 11.0 1 -- 1 10/29/2024 09:38 lsl Calc. 10/29/2024 09:42 lsl
Langelier Index (20°C) -0.8 1 -- 1 10/29/2024 09:38 lsl Calc. 10/29/2024 09:42 lsl
Nitrate Nitrogen ND 0.1 mg/L 1 UT 10/31/2024 17:14 ldm EPA 300.0 10/31/2024 21:51 ldm
Metals, Total       
Antimony 0.0010 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Arsenic 0.004 0.002 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Beryllium ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Cadmium ND 0.0002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Chromium 0.0015 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Copper 0.0040 0.0005 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Lead ND 0.0005 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Mercury ND 0.00002 mg/L 1 U 11/11/2024 08:00 ejc EPA 245.1 11/13/2024 14:13 ejc
Nickel 0.003 0.001 mg/L 1 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Selenium ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
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Section: Sample Results

Constituent Result RL Units Note Dil. DQF Sample Preparation Sample Analysis
Silver ND 0.00025 mg/L 1 Ul 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Thallium ND 0.001 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Vanadium ND 0.002 mg/L 1 U 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Zinc 0.04 0.01 mg/L 1 l 11/05/2024 08:00 ejc EPA 200.8 11/08/2024 12:39 ac
Wet Chemistry       
Color, Apparent 35 13* units 3 10/29/2024 14:55 kx1 SM 2120 B 10/29/2024 14:13 kx1
Odor ND 1 TON 1 10/29/2024 15:59 kx1 SM 2150 B 10/29/2024 16:46 kx1
Turbidity 1.0 0.1 NTU 1 I 10/30/2024 09:08 kx1 SM 2130 B 10/30/2024 09:26 kx1

DQF Flags Definition:
   U    Constituent results were non-detect.
   T    Exceeded method/regulatory-specific holding time.
   l    The MS/MSD did not meet QC criteria.
   I    The RPD for the laboratory duplicate exceeded laboratory criteria.

ND=Non-Detected, RL=Reporting Level * RL adjusted for dilution, Dil.=Dilution
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Section: Sample Results

This Page is to be Stamped

November 25, 2024

Luhdorff & Scalmanini Consulting
Attn: Eddy Teasdale
550 Salem Street, Suite 3
Chico, CA 95928

Description : Lake Sample 3
Project : Surface & Canal Water

Lab No. : CH 2490089-006
Customer No. : 7010503

Sampled On : October 29, 2024 at 09:38
Sampled By : Leeah Schultz; Leah
Received On : October 29, 2024 at 14:01
Matrix : Surface Water

 

Sample Results - Field Test
Constituent Result RL Units Note Sample Preparation Sample Analysis

Field Test     Date Method Date
pH (Field) 7.14 units 10/29/2024 09:38 4500HB 10/29/2024 09:38

ND=Non-Detected, RL=Reporting Level. * RL adjusted for dilution
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Section: Quality ControlSection: Quality Control
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November 25, 2024
Luhdorff & Scalmanini Consulting Lab No. : CH 2490089

Customer No. : 7010503
 

Quality Control - Metals
Constituent Method Date/ID Type Units Conc. QC Data DQO Note

Metals         
Boron 200.7 10/31/2024:212318AC MS mg/L 4.000 93.9% 75-125

(SP 2417897-001) MSD mg/L 4.000 93.0% 75-125
MSRPD mg/L 0.9% ≤20.0

MS mg/L 4.000 89.9% 75-125
(CH 2490089-005) MSD mg/L 4.000 91.1% 75-125

MSRPD mg/L 1.3% ≤20.0
Calcium 200.7 10/31/2024:212318AC MS mg/L 12.00 55.1% <¼ 406

(SP 2417897-001) MSD mg/L 12.00 61.0% <1/4
MSRPD mg/L 0.5% ≤20.0

MS mg/L 12.00 81.2% 75-125
(CH 2490089-005) MSD mg/L 12.00 81.5% 75-125

MSRPD mg/L 0.1% ≤20.0
Copper 200.7 10/31/2024:212318AC MS ug/L 800.0 92.5% 75-125

(SP 2417897-001) MSD ug/L 800.0 95.8% 75-125
MSRPD ug/L 3.5% ≤20.0

MS ug/L 800.0 89.9% 75-125
(CH 2490089-005) MSD ug/L 800.0 89.3% 75-125

MSRPD ug/L 0.7% ≤20.0
Iron 200.7 10/31/2024:212318AC MS ug/L 4000 93.0% 75-125

(SP 2417897-001) MSD ug/L 4000 92.0% 75-125
MSRPD ug/L 1.1% ≤20.0

MS ug/L 4000 90.7% 75-125
(CH 2490089-005) MSD ug/L 4000 95.0% 75-125

MSRPD ug/L 4.5% ≤20.0
Magnesium 200.7 10/31/2024:212318AC MS mg/L 12.00 68.6% <¼ 406

(SP 2417897-001) MSD mg/L 12.00 71.5% <1/4
MSRPD mg/L 0.4% ≤20.0

MS mg/L 12.00 82.7% 75-125
(CH 2490089-005) MSD mg/L 12.00 84.5% 75-125

MSRPD mg/L 0.8% ≤20.0
Manganese 200.7 10/31/2024:212318AC MS ug/L 800.0 91.3% 75-125

(SP 2417897-001) MSD ug/L 800.0 92.8% 75-125
MSRPD ug/L 1.5% ≤20.0

MS ug/L 800.0 90.6% 75-125
(CH 2490089-005) MSD ug/L 800.0 90.6% 75-125

MSRPD ug/L 0.0% ≤20.0
Potassium 200.7 10/31/2024:212318AC MS mg/L 12.00 95.0% 75-125

(SP 2417897-001) MSD mg/L 12.00 93.1% 75-125
MSRPD mg/L 1.7% ≤20.0

MS mg/L 12.00 84.5% 75-125
(CH 2490089-005) MSD mg/L 12.00 87.0% 75-125

MSRPD mg/L 2.6% ≤20.0
Sodium 200.7 10/31/2024:212318AC MS mg/L 12.00 18.1% <¼ 406

(SP 2417897-001) MSD mg/L 12.00 101% 75-125
MSRPD mg/L 4.6% ≤20.0

MS mg/L 12.00 81.7% 75-125
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November 25, 2024
Luhdorff & Scalmanini Consulting Lab No. : CH 2490089

Customer No. : 7010503
 

Quality Control - Metals
Constituent Method Date/ID Type Units Conc. QC Data DQO Note

(CH 2490089-005) MSD mg/L 12.00 77.6% 75-125
MSRPD mg/L 1.3% ≤20.0

Zinc 200.7 10/31/2024:212318AC MS ug/L 800.0 79.7% 75-125
(SP 2417897-001) MSD ug/L 800.0 81.9% 75-125

MSRPD ug/L 2.7% ≤20.0
MS ug/L 800.0 81.8% 75-125

(CH 2490089-005) MSD ug/L 800.0 80.0% 75-125
MSRPD ug/L 2.2% ≤20.0

Antimony 200.8 11/05/2024:212504EJC Blank ug/L ND <0.5
LCS ug/L 50.00 95.3% 85-115
MS ug/L 50.00 96.8% 75-125

(SP 2417968-001) MSD ug/L 50.00 101% 75-125
MSRPD ug/L 4.2% ≤20.0

MS ug/L 50.00 97.2% 75-125
(SP 2417895-002) MSD ug/L 50.00 97.4% 75-125

MSRPD ug/L 0.1% ≤20.0
Arsenic 200.8 11/05/2024:212504EJC Blank ug/L ND <2

LCS ug/L 50.00 98.3% 85-115
MS ug/L 50.00 97.3% 75-125

(SP 2417968-001) MSD ug/L 50.00 103% 75-125
MSRPD ug/L 5.7% ≤20

MS ug/L 50.00 103% 75-125
(SP 2417895-002) MSD ug/L 50.00 106% 75-125

MSRPD ug/L 3.3% ≤20
Beryllium 200.8 11/05/2024:212504EJC Blank ug/L ND <0.5

LCS ug/L 50.00 89.3% 85-115
MS ug/L 50.00 91.5% 75-125

(SP 2417968-001) MSD ug/L 50.00 93.3% 75-125
MSRPD ug/L 1.9% ≤20

MS ug/L 50.00 91.0% 75-125
(SP 2417895-002) MSD ug/L 50.00 99.0% 75-125

MSRPD ug/L 8.4% ≤20
Cadmium 200.8 11/05/2024:212504EJC Blank ug/L ND <0.2

LCS ug/L 50.00 95.0% 85-115
MS ug/L 50.00 96.1% 75-125

(SP 2417968-001) MSD ug/L 50.00 101% 75-125
MSRPD ug/L 4.6% ≤20.0

MS ug/L 50.00 101% 75-125
(SP 2417895-002) MSD ug/L 50.00 103% 75-125

MSRPD ug/L 2.3% ≤20.0
Chromium 200.8 11/05/2024:212504EJC Blank ug/L ND <0.5

LCS ug/L 50.00 97.6% 85-115
MS ug/L 50.00 96.6% 75-125

(SP 2417968-001) MSD ug/L 50.00 102% 75-125
MSRPD ug/L 4.7% ≤20.0

MS ug/L 50.00 101% 75-125
(SP 2417895-002) MSD ug/L 50.00 103% 75-125

MSRPD ug/L 1.8% ≤20.0
Copper 200.8 11/05/2024:212504EJC Blank ug/L ND <0.5

LCS ug/L 50.00 96.1% 85-115
MS ug/L 50.00 95.5% 75-125
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November 25, 2024
Luhdorff & Scalmanini Consulting Lab No. : CH 2490089

Customer No. : 7010503
 

Quality Control - Metals
Constituent Method Date/ID Type Units Conc. QC Data DQO Note

(SP 2417968-001) MSD ug/L 50.00 105% 75-125
MSRPD ug/L 8.5% ≤20.0

MS ug/L 50.00 102% 75-125
(SP 2417895-002) MSD ug/L 50.00 104% 75-125

MSRPD ug/L 1.6% ≤20.0
Lead 200.8 11/05/2024:212504EJC Blank ug/L ND <0.5

LCS ug/L 50.00 94.3% 85-115
MS ug/L 50.00 95.8% 75-125

(SP 2417968-001) MSD ug/L 50.00 100% 75-125
MSRPD ug/L 4.5% ≤20.0

MS ug/L 50.00 98.9% 75-125
(SP 2417895-002) MSD ug/L 50.00 102% 75-125

MSRPD ug/L 3.3% ≤20.0
Nickel 200.8 11/05/2024:212504EJC Blank ug/L ND <1

LCS ug/L 50.00 95.5% 85-115
MS ug/L 50.00 95.2% 75-125

(SP 2417968-001) MSD ug/L 50.00 101% 75-125
MSRPD ug/L 6.1% ≤20

MS ug/L 50.00 99.3% 75-125
(SP 2417895-002) MSD ug/L 50.00 104% 75-125

MSRPD ug/L 4.6% ≤20
Selenium 200.8 11/05/2024:212504EJC Blank ug/L ND <2

LCS ug/L 50.00 102% 85-115
MS ug/L 50.00 103% 75-125

(SP 2417968-001) MSD ug/L 50.00 108% 75-125
MSRPD ug/L 4.8% ≤20.0

MS ug/L 50.00 111% 75-125
(SP 2417895-002) MSD ug/L 50.00 111% 75-125

MSRPD ug/L 0.2% ≤20.0
Silver 200.8 11/05/2024:212504EJC Blank ug/L ND <0.25

LCS ug/L 50.00 95.2% 85-115
MS ug/L 50.00 13.7% 75-125 435

(SP 2417968-001) MSD ug/L 50.00 14.2% 75-125 435
MSRPD ug/L 3.6% ≤20.0

MS ug/L 50.00 13.9% 75-125 435
(SP 2417895-002) MSD ug/L 50.00 15.4% 75-125 435

MSRPD ug/L 9.9% ≤20.0
Thallium 200.8 11/05/2024:212504EJC Blank ug/L ND <1

LCS ug/L 50.00 93.5% 85-115
MS ug/L 50.00 95.4% 75-125

(SP 2417968-001) MSD ug/L 50.00 98.6% 75-125
MSRPD ug/L 3.3% ≤20

MS ug/L 50.00 96.9% 75-125
(SP 2417895-002) MSD ug/L 50.00 101% 75-125

MSRPD ug/L 3.9% ≤20
Vanadium 200.8 11/05/2024:212504EJC Blank ug/L ND <2

LCS ug/L 50.00 95.9% 85-115
MS ug/L 50.00 96.3% 75-125

(SP 2417968-001) MSD ug/L 50.00 101% 75-125
MSRPD ug/L 5.0% ≤20

MS ug/L 50.00 101% 75-125
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Luhdorff & Scalmanini Consulting Lab No. : CH 2490089

Customer No. : 7010503
 

Quality Control - Metals
Constituent Method Date/ID Type Units Conc. QC Data DQO Note

(SP 2417895-002) MSD ug/L 50.00 102% 75-125
MSRPD ug/L 0.9% ≤20

Zinc 200.8 11/05/2024:212504EJC Blank ug/L ND <10
LCS ug/L 50.00 109% 85-115
MS ug/L 50.00 38.2% 75-125 435

(SP 2417968-001) MSD ug/L 50.00 42.0% 75-125 435
MSRPD ug/L 2.4% ≤20

MS ug/L 50.00 79.0% 75-125
(SP 2417895-002) MSD ug/L 50.00 88.6% 75-125

MSRPD ug/L 5.8% ≤20
Mercury 245.1 11/11/2024:212688EJC Blank ug/L ND <0.02

LCS ug/L 0.2000 85.0% 85-115
MS ug/L 0.2000 87.9% 75-125

(CH 2490089-001) MSD ug/L 0.2000 86.9% 75-125
MSRPD ug/L 1.1% ≤20

Definition
Blank : Method Blank - Prepared to verify that the preparation process is not contributing contamination to the samples.
DQO : Data Quality Objective - This is the criteria against which the quality control data is compared.
LCS : Laboratory Control Standard/Sample - Prepared to verify that the preparation process is not affecting analyte recovery.
MS : Matrix Spikes - A random sample is spiked with a known amount of analyte. The recoveries are an indication of how that sample matrix

affects analyte recovery.
MSD : Matrix Spike Duplicate of MS/MSD pair - A random sample duplicate is spiked with a known amount of analyted. The recoveries are an

indication of how that sample matrix affects analyte recovery.
MSRPD : MS/MSD Relative Percent Difference (RPD) - The MS relative percent difference is an indication of precision for the preparation and

analysis.
ND : Non-detect - Result was below the DQO listed for the analyte.
Explanation
406 : Matrix Spike (MS) not within the Acceptance Range (AR) because of high analyte concentration in the sample. Data was accepted based

on the LCS or CCV recovery.
435 : Sample matrix may be affecting this analyte. Data was accepted based on the LCS or CCV recovery.
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Luhdorff & Scalmanini Consulting Lab No. : CH 2490089
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Quality Control - Wet Chem
Constituent Method Date/ID Type Units Conc. QC Data DQO Note

Wet Chem         
Color 2120B (CH 2490087-001) Dup units 0% 20
Turbidity 2130B (CH 2490087-001) Dup NTU 22.2% 20 440
Odor 2150B (CH 2490087-001) Dup TON 0% 20
Alkalinity (as CaCO3) 2320B (CC 2484199-003) Dup mg/L 1.30% 10

2320B (SP 2417945-003) Dup mg/L 1.57% 10
Bicarbonate 2320B (CC 2484199-003) Dup mg/L 1.24% 10

2320B (SP 2417945-003) Dup mg/L 1.56% 10
Carbonate 2320B (CC 2484199-003) Dup mg/L 0% 10

2320B (SP 2417945-003) Dup mg/L 0% 10
E. C. 2320B (CC 2484199-003) Dup umhos/cm 0.4% 5

2320B (SP 2417945-003) Dup umhos/cm 0.4% 5
Hydroxide 2320B (CC 2484199-003) Dup mg/L 0% 10

2320B (SP 2417945-003) Dup mg/L 0% 10
Solids, Total Dissolved 2540CE 10/30/2024:212271CTL Blank mg/L ND <20

LCS mg/L 991.1 100% 90-110
(VI 2448735-001) Dup mg/L 0.3% 5
(VI 2448735-001) Dup mg/L 0.06% 5

Chloride 300.0 10/30/2024:212519LDM Blank mg/L ND <1
LCS mg/L 25.00 98.3% 90-110
MS mg/L 50.00 87.0% 67-117

(SP 2417840-001) MSD mg/L 50.00 87.5% 67-117
MSRPD mg/L 0.3% ≤7

300.0 10/31/2024:212343LDM Blank mg/L ND <1
LCS mg/L 25.00 97.2% 90-110
MS mg/L 50.00 95.8% 67-117

(CH 2490089-003) MSD mg/L 50.00 96.0% 67-117
MSRPD mg/L 0.2% ≤7

MS mg/L 50.00 94.8% 67-117
(STK2455940-003) MSD mg/L 50.00 95.0% 67-117

MSRPD mg/L 0.2% ≤7
300.0 11/21/2024:213208LDM Blank mg/L ND <1

LCS mg/L 25.00 101% 90-110
MS mg/L 50.00 97.3% 67-117

(STK2456087-001) MSD mg/L 50.00 96.8% 67-117
MSRPD mg/L 0.4% ≤7

MS mg/L 50.00 101% 67-117
(STK2456087-002) MSD mg/L 50.00 101% 67-117

MSRPD mg/L 0.4% ≤7
Fluoride 300.0 10/30/2024:212519LDM Blank mg/L ND <0.1

LCS mg/L 2.500 97.8% 90-110
MS mg/L 5.000 96.7% 89-111

(SP 2417840-001) MSD mg/L 5.000 95.1% 89-111
MSRPD mg/L 1.5% ≤9

300.0 10/31/2024:212343LDM Blank mg/L ND <0.1
LCS mg/L 2.500 97.5% 90-110
MS mg/L 5.000 93.7% 89-111

(CH 2490089-003) MSD mg/L 5.000 94.3% 89-111
MSRPD mg/L 0.5% ≤9

MS mg/L 5.000 93.7% 89-111
(STK2455940-003) MSD mg/L 5.000 94.5% 89-111
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Quality Control - Wet Chem
Constituent Method Date/ID Type Units Conc. QC Data DQO Note

MSRPD mg/L 0.9% ≤9
300.0 11/21/2024:213208LDM Blank mg/L ND <0.1

LCS mg/L 2.500 101% 90-110
MS mg/L 5.000 102% 89-111

(STK2456087-001) MSD mg/L 5.000 101% 89-111
MSRPD mg/L 0.7% ≤9

MS mg/L 5.000 105% 89-111
(STK2456087-002) MSD mg/L 5.000 105% 89-111

MSRPD mg/L 0.5% ≤9
Nitrate 300.0 10/30/2024:212519LDM Blank mg/L ND <0.4

LCS mg/L 20.00 97.7% 90-110
MS mg/L 40.00 97.5% 86-112

(SP 2417840-001) MSD mg/L 40.00 97.3% 86-112
MSRPD mg/L 0.2% ≤7

300.0 10/31/2024:212343LDM Blank mg/L ND <0.4
LCS mg/L 20.00 97.4% 90-110
MS mg/L 40.00 97.5% 86-112

(CH 2490089-003) MSD mg/L 40.00 97.4% 86-112
MSRPD mg/L 0.1% ≤7

MS mg/L 40.00 93.9% 86-112
(STK2455940-003) MSD mg/L 40.00 93.8% 86-112

MSRPD mg/L 0.1% ≤7
300.0 11/21/2024:213208LDM Blank mg/L ND <0.4

LCS mg/L 20.00 100% 90-110
MS mg/L 40.00 77.5% 86-112 435

(STK2456087-001) MSD mg/L 40.00 77.1% 86-112 435
MSRPD mg/L 0.3% ≤7

MS mg/L 40.00 79.6% 86-112 435
(STK2456087-002) MSD mg/L 40.00 79.9% 86-112 435

MSRPD mg/L 0.3% ≤7
Nitrate + Nitrite as N 300.0 10/30/2024:212519LDM Blank mg/L ND <0.4

LCS mg/L 20.00 97.7% 90-110
MS mg/L 40.00 97.5% 86-112

(SP 2417840-001) MSD mg/L 40.00 97.3% 86-112
MSRPD mg/L 0.2% ≤7

300.0 10/31/2024:212343LDM Blank mg/L ND <0.4
LCS mg/L 20.00 97.4% 90-110
MS mg/L 40.00 97.5% 86-112

(CH 2490089-003) MSD mg/L 40.00 97.4% 86-112
MSRPD mg/L 0.1% ≤7

MS mg/L 40.00 93.9% 86-112
(STK2455940-003) MSD mg/L 40.00 93.8% 86-112

MSRPD mg/L 0.1% ≤7
300.0 11/21/2024:213208LDM Blank mg/L ND <0.4

LCS mg/L 20.00 100% 90-110
MS mg/L 40.00 77.5% 86-112 435

(STK2456087-001) MSD mg/L 40.00 77.1% 86-112 435
MSRPD mg/L 0.3% ≤7

MS mg/L 40.00 79.6% 86-112 435
(STK2456087-002) MSD mg/L 40.00 79.9% 86-112 435

MSRPD mg/L 0.3% ≤7
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Quality Control - Wet Chem
Constituent Method Date/ID Type Units Conc. QC Data DQO Note

Nitrate Nitrogen 300.0 10/30/2024:212519LDM Blank mg/L ND <0.1
LCS mg/L 4.518 97.6% 90-110
MS mg/L 9.036 97.5% 86-112

(SP 2417840-001) MSD mg/L 9.036 97.2% 86-112
MSRPD mg/L 0.2% ≤7

300.0 10/31/2024:212343LDM Blank mg/L ND <0.1
LCS mg/L 4.518 97.3% 90-110
MS mg/L 9.036 97.5% 86-112

(CH 2490089-003) MSD mg/L 9.036 97.4% 86-112
MSRPD mg/L 0.1% ≤7

MS mg/L 9.036 93.8% 86-112
(STK2455940-003) MSD mg/L 9.036 93.7% 86-112

MSRPD mg/L 0.1% ≤7
300.0 11/21/2024:213208LDM Blank mg/L ND <0.1

LCS mg/L 4.518 100% 90-110
MS mg/L 9.036 77.4% 86-112 435

(STK2456087-001) MSD mg/L 9.036 77.0% 86-112 435
MSRPD mg/L 0.3% ≤7

MS mg/L 9.036 79.5% 86-112 435
(STK2456087-002) MSD mg/L 9.036 79.8% 86-112 435

MSRPD mg/L 0.3% ≤7
Nitrite as Nitrogen 300.0 10/30/2024:212519LDM Blank mg/L ND <0.1

LCS mg/L 4.567 98.4% 90-110
MS mg/L 9.134 95.3% 88-111

(SP 2417840-001) MSD mg/L 9.134 96.2% 88-111
MSRPD mg/L 0.9% ≤8

300.0 10/31/2024:212343LDM Blank mg/L ND <0.1
LCS mg/L 4.567 94.3% 90-110
MS mg/L 9.134 95.1% 88-111

(CH 2490089-003) MSD mg/L 9.134 95.3% 88-111
MSRPD mg/L 0.2% ≤8

MS mg/L 9.134 96.0% 88-111
(STK2455940-003) MSD mg/L 9.134 96.2% 88-111

MSRPD mg/L 0.3% ≤8
300.0 11/21/2024:213208LDM Blank mg/L ND <0.1

LCS mg/L 4.567 99.7% 90-110
MS mg/L 9.134 100% 88-111

(STK2456087-001) MSD mg/L 9.134 100% 88-111
MSRPD mg/L 0.3% ≤8

MS mg/L 9.134 104% 88-111
(STK2456087-002) MSD mg/L 9.134 104% 88-111

MSRPD mg/L 0.7% ≤8
Sulfate 300.0 10/30/2024:212519LDM Blank mg/L ND <0.5

LCS mg/L 50.00 98.7% 90-110
MS mg/L 100.0 86.2% 18-165

(SP 2417840-001) MSD mg/L 100.0 86.8% 18-165
MSRPD mg/L 0.4% ≤7

300.0 10/31/2024:212343LDM Blank mg/L ND <0.5
LCS mg/L 50.00 97.2% 90-110
MS mg/L 100.0 95.9% 18-165

(CH 2490089-003) MSD mg/L 100.0 96.1% 18-165
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Quality Control - Wet Chem
Constituent Method Date/ID Type Units Conc. QC Data DQO Note

MSRPD mg/L 0.3% ≤7
MS mg/L 100.0 95.9% 18-165

(STK2455940-003) MSD mg/L 100.0 96.1% 18-165
MSRPD mg/L 0.2% ≤7

300.0 11/21/2024:213208LDM Blank mg/L ND <0.5
LCS mg/L 50.00 101% 90-110
MS mg/L 100.0 98.6% 18-165

(STK2456087-001) MSD mg/L 100.0 98.2% 18-165
MSRPD mg/L 0.3% ≤7

MS mg/L 100.0 102% 18-165
(STK2456087-002) MSD mg/L 100.0 102% 18-165

MSRPD mg/L 0.4% ≤7
MBAS 5540C 10/30/2024:212297KRH Blank mg/L ND <0.1

LCS mg/L 0.5000 97.7% 86-114
BS mg/L 0.5000 97.8% 86-114

BSD mg/L 0.5000 99.2% 86-114
BSRPD mg/L 1.4% ≤5

Definition
Blank : Method Blank - Prepared to verify that the preparation process is not contributing contamination to the samples.
BS : Blank Spikes - A blank is spiked with a known amount of analyte. It is prepared to verify that the preparation process is not affecting

analyte recovery.
BSD : Blank Spike Duplicate of BS/BSD pair - A blank duplicate is spiked with a known amount of analyte. It is prepared to verify that the

preparation process is not affecting analyte recovery.
BSRPD : BS/BSD Relative Percent Difference (RPD) - The BS relative percent difference is an indication of precision for the preparation and

analysis.
Dup : Duplicate Sample - A random sample with each batch is prepared and analyzed in duplicate. The relative percent difference is an

indication of precision for the preparation and analysis.
LCS : Laboratory Control Standard/Sample - Prepared to verify that the preparation process is not affecting analyte recovery.
MS : Matrix Spikes - A random sample is spiked with a known amount of analyte. The recoveries are an indication of how that sample matrix

affects analyte recovery.
MSD : Matrix Spike Duplicate of MS/MSD pair - A random sample duplicate is spiked with a known amount of analyted. The recoveries are an

indication of how that sample matrix affects analyte recovery.
MSRPD : MS/MSD Relative Percent Difference (RPD) - The MS relative percent difference is an indication of precision for the preparation and

analysis.
Explanation
435 : Sample matrix may be affecting this analyte. Data was accepted based on the LCS or CCV recovery.
440 : Sample nonhomogeneity may be affecting this analyte. Data was accepted based on the LCS or CCV recovery.
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