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1 Introduction 
1.1 Purpose 

Per General Order R5-2013-0120, Waste Discharge Requirements for Growers within the Tulare Lake 
Basin Area that are Members of a Third-Party Group (General Order), a Third-Party Group and its 
members are required to prepare and implement a Surface Water Quality Management Plan (SQMP) if 
more than one exceedance of the same water quality constituent at the same surface water monitoring 
location occurs within a three-year period.  The purpose of this SQMP is to provide an approach that the 
Kern River Watershed Coalition Authority (KRWCA), its grower members, and the Central Valley 
Regional Water Quality Control Board (CVRWQCB) staff may use as a guide for examining and, if 
necessary, addressing the exceedances of water quality limits through surface water monitoring. Chanac 
Creek has yielded exceedances recently that triggered the development of a SQMP. The KRWCA aims to 
stay in compliance with the General Order and, if needed, address surface water quality issues through 
the approach discussed in this document. 

As a result of more than one exceedance of dichlorodiphenyldichloroethylene (DDE) and molybdenum 
(Mo), a SQMP for Chanac Creek was submitted to the CVRWQCB on November 30, 2015 by the KRWCA. 
An addendum to the SQMP was submitted to the CVRWQCB on June 20, 2016 to add toxicity to 
Selenastrum capricornutum (S. capricornutum; green algae) to the SQMP. This updated SQMP 
incorporates the findings from the Source Identification Evaluation Report (Source ID; Appendix C) for 
the constituents of concern (COC) exceedances. 

The KRWCA has also had exceedances of total dissolved solids/specific conductivity (TDS/SC), and 
coliforms (Fecal and E. coli), however these COC require no action at this time. Actions related to TDS/SC 
will be subject to specific salinity plans still in development through the Central Valley Salinity 
Alternatives for Long-Term Sustainability, or CV-SALTS. Fecal Coliform and E. coli, which likely come from 
surrounding livestock pastures and not irrigated agriculture, will be subject to direction provided by a 
pathogens work group established by the CVRWQCB in 2012, or upon further direction provided by the 
Executive Officer. The COC are summarized with their respective water quality trigger limits (WQTL) in 
Table 1-1.  

If in the future additional exceedances for other monitored constituents at the Chanac Creek monitoring 
location trigger the need for a management plan, they will be addressed through addendums to this 
SQMP, which will be submitted to the CVRWQB for approval.  
 

Table 1-1. Summary of WQTLs for the COC 

Summary of WQTLs for the COC 

Constituent of Concern Trigger Limit 

DDE 0.001 µg/L 
Molybdenum 10 µg/L 

TDS/SC 450 mg/L/700 µS/cm 
Coliform (Fecal/E. coli) 235/400 MPN/100 mL 

Toxicity (S. capricornutum) Significant Effect (%) 
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1.2 Background 

The KRWCA, the Third-Party coalition providing coverage in this Management Plan Area, is a Joint 
Powers Authority (JPA) that was formed in 2012 by multiple irrigation and water districts in Kern County, 
and received its Notice of Applicability (NOA) to be a Third-Party coalition on February 4, 2014. The 
KRWCA boundary generally coincides with the Kern River Watershed boundary (Figure 1-1). The total 
boundary covers approximately 3,580,000 acres however only about 620,000 acres are typically 
irrigated. 

The KRWCA covers a majority of the Kern Subwatershed area on the Central Valley floor (as the primary 
area), along with the upstream mountain portion of the Kern River Watershed (as a secondary coverage 
area). The Primary area, which contains most of the irrigated agriculture of the KRWCA, encompasses 
approximately 1,024,000 acres in total or gross area. The Secondary area, which primarily contains the 
mountainous regions and little to no agriculture, adds an additional 2,556,000 acres.  

The climate of the KRWCA is considered semi-arid to desert, although this varies in the mountainous 
secondary area. As such, local surface water supplies are limited and irrigated agriculture in the region 
relies on groundwater supplies and imported surface water supplies from the north. Kern County has 
the second largest crop-based economic value of agricultural counties in the state and nation, producing 
over 250 crops; including 30 types of fruit and nuts, over 40 varieties of vegetables, over 20 field crops, 
lumber, nursery stock, livestock, poultry and dairy products (USDA, 2014). Current irrigation efficiencies 
in the Kern Subbasin are, overall, some of the highest in the entire Central Valley (Kimmelshue, 2013). 
Member growers also employ efficient nutrient management practices because fertilizer additions 
represent another large expense, in addition to the environmental concerns associated with over-
application.  

The Management Plan Area at focus of this SQMP is the Chanac Creek Watershed, shown in the inset 
map of Figure 1-1. This SQMP only covers the Chanac Creek region. Chanac Creek is located in the 
Cummings Valley to the west of the city of Tehachapi in the Tehachapi Mountain Range and drains a 
watershed of about 35,000 acres in the southeastern area of the KRWCA; however, irrigated agriculture 
only makes up to 10% of this acreage, of which member growers are only six percent (Appendix C – 
Section 2.1.2). The majority of these members are certified organic, which aims to maintain or enhance 
soil and water quality. Additionally, the Cummings Valley basin has been adjudicated since 1972 which 
further requires growers in the region to efficiently manage water resources.  

Because Chanac Creek is typically dry, very little historical water quality data exists. El Nino conditions in 
2015 and 2016 resulted in several storm events allowing the KRWCA to collect samples on five 
occasions. Through the course of the Source ID (Appendix C), the KRWCA team gained valuable insight 
to the localized weather patterns and how storm water runoff impacts water quality. Further 
investigation into storm water runoff  and its potential implications is discussed in the attached Source 
ID  (Appendix C).  
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Figure 1-1. Surface Water Quality Management Plan Location Map 
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2 Physical Setting & Information 
2.1 Chanac Creek Watershed Description 

The Management Plan Area at focus in the SQMP and the Source ID is the Chanac Creek Watershed, 
shown in the inset map of Figure 1-1. This SQMP only covers the Chanac Creek area in the Cummings 
Valley to the west of the city of Tehachapi in the Tehachapi Mountain Range. Chanac Creek is a second 
order, ephemeral stream located in the Cummings Valley that drains a 35,000 acre mountainous 
watershed in the southeastern area of the KRWCA.  

Irrigated agriculture only comprises approximately 10% of the total land use in the Chanac Creek 
Watershed; of which, only six percent are currently KRWCA members as of publication of this report. 
Based on Geographic Information System (GIS) analysis, approximately 561 acres (24%) of the potential 
irrigated acres in the watershed are currently not enrolled as KRWCA members. However, some of those 
operations may have individual Waste Discharge Requirements. Predominate land uses within the 
watershed are residential and grazing, as well as governmental (California Correction Institution). 

The majority of the KRWCA members in the area are certified organic, which aims to maintain or 
enhance soil and water quality; conserve wetlands, woodlands, and wildlife; and avoid use of synthetic 
fertilizers, sewage sludge, irradiation, and genetic engineering (USDA, 2015). Management practices in 
this region are of significant importance because agriculture predominately occupies the lowest 
elevations of the Cummings Valley which is vulnerable to heavy storm water runoff events. 

In 2010, a Flooding Hazard Assessment of the Greater Tehachapi Area was prepared for Kern County’s 
general plan. This assessment included modeling to evaluate risk during 100 and 500 years storm 
events. The results are relevant to this SQMP because the one-hundred year flood model results 
correlate to storm events and landslides that mobilized sediment into Chanac Creek. The models used a 
simple flow accumulation calculation based on one-inch-per-hour of rainfall and identified three major 
flood zones: 1) East of the City of Tehachapi between State Route 58 and Tehachapi Boulevard; 2) 
Southern Brite Valley; and 3) Southeastern portion of Cummings Valley (Leighton Consulting, Inc., 2010). 
Excessive storm water was identified as draining to Chanac Creek, which is the primary drainage in 
Cummings Valley. 

To protect against flooding on the Valley floor, much of upper watershed that drains to Chanac Creek is 
channelized. Farm land is protected by drainage channels that are connected by two culverts on Pellisier 
Road: one approximately 0.35 miles south of Giruardo Rd and the second another 0.65 miles south at 
Highline Rd. These channels direct storm water into Chanac Creek which begins at the western edge of 
agriculture (on Edwards St approximately 0.5 miles south of Giraudo Road) and reaches its more natural 
alignment slightly south of Highline Road. The natural alignment is near the town of Stallion Springs as it 
runs through pasturelands and natural landscape before it finally enters Tejon Creek in the foothills near 
the southeastern extent of the Central Valley. Water is generally only in Chanac Creek following storm 
events and rarely makes it out of the foothills and into Tejon Creek.  

Storm water runoff passes through rural, residential, grazing, governmental, and other land uses when 
draining off the mountains. The multiple land uses of this watershed undoubtedly play a major role in 
the quality of water entering the creek. As a result, the water quality of samples collected and analyzed 
from the current monitoring location represents a combination of natural conditions and the various 
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land uses within the watershed. During heavy storm events, the channels that drain to Chanac Creek 
protect the valley farmlands from flooding and provide opportunity for exceedances to occur regardless 
of management practices employed by irrigated agriculture (i.e. a nonpoint source issue rather than a 
point source issue). Figure 2-1 shows the topography of the area and the steep mountains surrounding 
the Cummings Valley. Figure 2-2 shows the location of the current Chanac Creek Monitoring location. 

The Chanac Creek monitoring site was established by the Kern County Water Agency during the 
conditional waiver that preceded both the KRWCA and the existing General Order. Originally, the 
Chanac Creek monitoring site was established at a location where the Creek crosses Banducci Road 
(Figure 2-2). Later on, while still under the conditional waiver and at the request of the CVRWQCB, the 
site was moved to its current location approximately 1.18 miles north of Banducci Road and 0.8 miles 
west of Pellisier Road. This location is near the western edge of agriculture along Chanac Creek. In the 
revised Surface Water Monitoring Plan (SWMP) submitted by the KRWCA, the site was proposed to be 
moved further downstream on Chanac Creek in an effort to monitor if there are any potential impacts to 
Chanac Creek from a larger area. 

Chanac Creek has served as a Core Monitoring Site for the KRWCA. Monitoring follows the Core 
Monitoring schedule and monitored parameters described in the revised KRWCA SWMP. Monitoring at 
this location was established to represent irrigated agriculture in the area, but other land uses also 
influence the water quality of monitoring location. Farming in this area represents only 10% or less of 
the land use in the watershed.  

The climate in the Chanac Creek watershed is different than the primary Coalition area. The Tehachapi 
region has a hot semi-arid steppe climate with average temperatures around 55°F and ranges from 29°F 
– 87°F. The average annual rainfall is about 11 inches with snowfall around 19 inches. By comparison, 
the Central Valley floor has a hot desert climate with average temperatures around 65°F and ranges 
from 39°F to 98°F. The average precipitation for the Central Valley floor is about 6 inches with no 
snowfall.  
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Figure 2-1.  Chanac Creek Watershed Topo Map 
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Figure 2-2.  Location of Chanac Creek Monitoring Site
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2.2 Land Use 

Review of current land use, as designated by Kern County Assessor data, shows a wide variety of land 
uses in the Chanac Creek Watershed, many of which are not related to irrigated agriculture. During the 
Source ID Study (Appendix C), many land uses were analyzed further to assess if they are contributing 
sources to the COC. Figure 2-3 and Table 2-1 represent spatial and tabular summaries of the current 
land uses in the Chanac Creek Watershed. As shown in the table, non-agricultural lands make up nearly 
90% of the area or more with grazing land and residential making up the majority at approximately 60%. 
GIS shapefiles will be provided on a CD included with this plan (Appendix B). 

Irrigated agriculture in the watershed is primarily dedicated to multi-cropped systems with few 
permanent crops. Primary crops within the Chanac Watershed included turf/sod in 2000 but currently 
production has shifted to primarily truck crops. Due to multi-cropping the reported production acres for 
vegetable cropping systems may sum to a value greater than available irrigable land. Truck crops 
produced are primarily specialty vegetables and greens, most of which are grown organically. Table 2-2 
shows that the actual cropped acreage is less than the acreage for “Potential Ag” indicating agriculture 
may have even less of an impact. In addition, the review of Farm Evaluation Survey data that was 
conducted during the Source ID indicated that the total irrigated field acreage of KRWCA members is 
approximately 2,143 acres, which is six percent of the total watershed area. As noted in the Source ID, 
irrigated agriculture is a minor component of the overall watershed land use, and surface water sample 
results from Chanac Creek are not solely representative of irrigated agricultural practices. Drainage 
channels direct storm water runoff to Chanac Creek, protecting the valley’s farmland from flooding and 
erosion. Additionally, the farmlands employ berms and other structural features to manage storm water 
that falls onto their property. 

The California Department of Corrections and Rehabilitation (CDCR) and California Correction Institution 
(CCI) operate a Wastewater Treatment Facility (WWTF) for a prison in the Cummings Valley. The WWTF 
produces disinfected and tertiary-treated water (effluent) that is recycled via spray irrigation for final 
treatment on a 181 acre land application/reuse areas near Chanac Creek. According to the Waste 
Discharge Requirement (WDR), the prison also has an agreement with the Tehachapi-Cummings County 
Water District to recycle effluent on the nearby Horse Thief golf course and to adjacent sod/turf farms. 
Sewage sludge is also produced at the WWTF and is used as a soil amendment on the prison’s land 
application area. Many of the fields that potentially receive effluent or sewage sludge are near or 
adjacent to Chanac Creek. 
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Figure 2-3. Current Land Uses as of 2015 in Chanac Creek Watershed 
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Table 2-1. 2015 Land Use Summary 

2015 Land Use Summary 

Assessor Land Use Acres Percentage 

Commercial 551 1.6% 
Commercial Undeveloped 3,283 9.4% 
Golf Course 172 0.5% 
California Correctional Institution (CCI) 1,764 5.1% 
Grazing Land 12,356 35.4% 
Livestock 130 0.4% 
Potential Ag 3,321 9.5% 
Recreational 94 0.3% 
Residential 8,790 25.2% 
Special Districts 732 2.1% 
Undeveloped 3,689 10.6% 

Total: 34,882 100.0% 

* Chanac is located within an adjudicated groundwater basin. Agricultural acres are more likely to decrease than increase. 

 

Table 2-2. Trend of Chanac Creek Crops 

Trend of Chanac Creek Crops 

Crops 
2000 2005 2010 2015 

Acres % Total Acres % Total Acres % Total Acres % Total 
Alfalfa 65 4% 0 0% 532 23% 0 0% 
Field Crops 60 4% 28 1% 0 0% 141 5% 
Fruit Tree 63 4% 67 2% 66 3% 54 2% 
Grapes 5 0% 0 0% 19 1% 20 1% 
Pasture 0 0% 37 1% 37 2% 97 4% 
Truck Crops 457 28% 1,270 43% 1,274 55% 2,060 75% 
Miscellaneous/Herb 26 2% 73 2% 120 5% 135 5% 
Turf/Sod  977 59% 1,452 49% 254 11% 119 4% 
Uncultivated Ag 0 0% 40 1% 0 0% 130 5% 

Total Irrigated Acres: 1,653 100% 2,967 100% 2,302 100% 2,755 100% 

2.3 Potential Sources 

The KRWCA elected to complete a Source Identification Study to determine the potential sources of the 
COC in Chanac Creek. The methods and findings of the Source ID are included in Appendix C, and are 
also summarized in Section 3 of this SQMP.  
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2.4 Beneficial Uses 

Chanac Creek is located in Tulare Lake Hydrologic Unit 556 which is classified as “Westside Streams.” 
Table 2-3 is included from the Tulare Lake Basin Plan listing the designated beneficial uses associated 
with the Chanac Creek area. Since Chanac Creek is normally dry, there are usually no beneficial uses 
available to land owners in the area. 
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Table 2-3. List of Beneficial Uses for Chanac Creek (Stream 556) 
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2.5 Inventory of Existing Management Practices 

An inventory of existing management practices was completed as a part of the Source ID (Appendix C – 
Section 4). The inventory process included site visits, meetings with KRWCA members and water district 
staff in the management plan region, and a summary of the 2015 Farm Evaluation Surveys. This process 
revealed that several excellent management practices that are protective of water quality are already in 
place such as bermed fields, tailwater capture basins, sprinkler irrigation, and numerous other sediment 
and erosion control practices.  

2.6 Represented Areas 

In the revised SWMP submitted by the KRWCA in February 2015, the Chanac Creek monitoring site was 
proposed to be representative of irrigated agriculture in a mountainous region. However, it must be 
acknowledged that approximately 90% of the land use within the Chanac Creek watershed is not 
agricultural and only 6% of the acres are KRWCA members (Appendix C – Section 2.1.2). There are over 
600 acres of potential agriculture in the area that are not members of the KRWCA as of publication of 
this report (Appendix C – Section 2.1.3). Therefore, the water quality in Chanac Creek from the current 
monitoring location is not solely representative of agriculture or KRWCA members. The monitoring site 
decision originally was based on the climate and hydrology differences between the mountain and 
Central Valley floor areas that can account for different management practices used on farms. This 
region around Chanac Creek in the Cummings Valley of the Tehachapi Mountains holds the bulk of the 
“mountain” irrigated agriculture in the KRWCA. The irrigated agriculture, grazing, governmental, 
residential activities, and other land uses in this region are represented by the Chanac Creek monitoring 
site, however, only the KRWCA growers will be subject to this SQMP.  

2.7 Summary of Existing Data Sources 

There is limited historical data available in the Chanac Creek watershed. This was expected since Chanac 
Creek is an ephemeral stream that only has water intermittently, following larger storm events.  A 
search of the California Environmental Data Exchange Network (CEDEN) yielded some surface water 
quality data, which was comprised of one sample taken more than six (6) years ago from the Culvert at 
Pellisier Road on January 20, 2010 following a storm event. At that time, this sample was collected 
upstream of agriculture, so the sample was not representative of irrigated agriculture in the area. The 
sample results showed one of the highest detections of DDE, which suggests that exceedances of DDE 
can occur regardless of the presence of irrigated agriculture in the area.   
More samples were collected in June, July, August, and September of 2015 and again in March of 2016 
as of publication of the SQMP. The June, July and March samples all represent storm events. The Source 
ID (Appendix C) provides more details on the sampling conditions along with data analysis and 
interpretation. 

2.8 Summary of Exceedances and Constituents of Concern 

 Table 2-4 is a summary of the actionable COC that have exceeded trigger limits recently (data results 
from June 2015 through September 2016).  
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Table 2-4. Summary of WQTLs for COC 

Summary of Water Quality Trigger Limits Constituents of Concern 
Constituent of 

Concern Trigger Limit # of 
Exceedances* Exceedance 1 Exceedance 2 Exceedance 3 

DDE 0.001 µg/L 3 July 20, 2015: 
0.031 µg/L 

August 18, 2015: 
0.0097 µg/L 

March 7, 2016: 
0.19 µg/L 

Mo 10 µg/L 2 June 12, 2015: 
22.0 µg/L 

August 18, 2015: 
27.0 µg/L n/a 

Toxicity Significant 
effect 2 July 20, 2015 

(48% effect) 
March 7, 2016 
(51% effect) n/a 

NOTES: *Summation of exceedances through September 2016.  
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3 Management Plan Strategy/Approach 
3.1 Approach Outline 

The steps for the proposed KRWCA strategy for completing this SQMP are listed below.  

1. COC Prioritization 

2. Data Review and Regulatory Basis for Exceedances 

3. Source Identification Study 

4. Management Practice Implementation, as needed 

5. Performance Goals and Criteria 

6. Monitoring 

7. Evaluation of Effectiveness 

8. Roles and Responsibilities 

9. Reporting 

The KRWCA has developed its SQMP approach to rely heavily on the findings of Source ID. These 
practices will provide further documentation of the numerous protective management practices that 
growers in the area currently utilize and may strengthen certain practices, if necessary. Based on 
findings from this study, the KRWCA proposes the following actions under this Chanac Creek SQMP: 

1. Complete, certify, and follow SECPs. 

2. Continued monitoring and data analysis to monitor trends in water quality. 

3. Outreach and education regarding SQMP status, management practices, and coalition activities. 

Details of the Source ID are included in Appendix C and are briefly summarized below. Additional detail 
on the general SQMP strategy is provided for each step of the proposed approach.  

3.2 COC Prioritization and Rationale 

With three COC triggering a management plan, the KRWCA ranked the constituents in a prioritized 
manner. Since DDE and Mo are not believed to be a consequence of current agricultural practices of 
KRWCA members (Appendix C), they were given an intermediate priority. Although the KRWCA does not 
believe that DDE or Mo exceedances are a result of the practices of KRWCA members, the proposed 
actions for these constituents is to rely on SECPs, which all KRWCA members in the area are required to 
complete, continued monitoring and data analysis, and education and outreach. Currently available 
water quality data associated with toxicity to S. capricornutum is not sufficient to definitively identify 
contributing factors; however, extreme storm events correlate with the toxicity exceedances. This COC 
is ranked as high priority and the KRWCA will continue to collect data to further identify any potential 
influence KRWCA members may have in contributing to toxicity to algae. The KRWCA believes that 
SECPs will help document and possibly strengthen the numerous sediment and erosion control practices 
that members in the area currently utilize, but the currently available data is not sufficient to determine 
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potential sources. It is likely that the exceedances are not attributable to KRWCA member practices in 
the area period, but additional information is needed to make a data-driven determination. Table 3-1 
summarizes the priorities for COC triggering action in this management plan. 
 

Table 3-1. Summary of Management Plan Prioritization for COC Requiring Action 

Summary of Management Plan Prioritization for COC Requiring Action 

Constituent of 
Concern Category Priority Priority Rationale 

DDE Legacy 
Pesticides Intermediate 

Limited potential to adversely affect aquatic 
life. High probability of legacy agricultural and 
government origins. 

Molybdenum Trace Metals Intermediate 
Intermediate potential for toxicity to livestock 
and beneficial uses, however a strong 
possibility of natural occurrences.  

Toxicity  
(S. capricornutum) Toxicity High Adverse effect to aquatic life 

3.3 Review Data & Regulatory Basis for Exceedances 

This step is included in the approach as a double check on the different programs, trigger limits, and 
appropriate beneficial uses. Programs such as CV-SALTS, regulations, and workgroups such as the 
Pathogens Workgroup are regularly occurring and/or changing and may govern how a water quality 
issue is handled. Guidance for addressing different COC is to be provided from these different entities in 
the future. Review of appropriate beneficial uses has impact on trigger limits and whether the 
thresholds are appropriate on a site specific basis.  

3.4 Source Identification Study 

The objective of the Source ID was to evaluate if irrigated agriculture contributes to surface water 
quality degradation in Chanac Creek and to identify potential pathways for these COC to enter the creek. 
The study used literature reviews; grower surveys and outreach meetings; interviews with relevant 
experts; evaluation of current management practices; and detailed review and analysis of available and 
relevant data. The KRCWA gained valuable insight to the region and its unique weather patterns relative 
to the Central Valley. The details and findings of the Source ID are included in Appendix C. The findings 
of the Source ID will guide the actions of the SQMP. 

3.4.1 Research COC 

To effectively identify the source of COC triggering this SQMP, a thorough evaluation of available 
information regarding application, potential sources in the Chanac Creek watershed, and potential 
pathways to Chanac Creek was performed. Relevant information to research included: 

1. Literature review of COC sources 

2. Grower surveys 
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3. Grower and water district outreach meetings 

4. Summary of current management practices 

5. Product review of COC sources 

6. Pesticide Use Reports 

7. Interviews with relevant experts (e.g. Cooperative Extension and consulting agronomists) 

8. Detailed review and analysis of available and relevant data 

3.4.2 Evaluation of Existing Conditions 

It is important to note that Chanac Creek is located in a valley that is surrounded by mountains that are 
not farmed. The creek captures runoff from these mountains during large precipitation events and snow 
melt. The rainfall and runoff also passes through rural, residential, grazing, governmental, and other 
land uses when draining off the mountains. The multiple land uses of this watershed undoubtedly play a 
major role in the quality of water entering the creek. As a result, the water quality of samples collected 
and analyzed from the current monitoring location are representative of a combination of natural 
conditions and the various land uses within the watershed that drains to Chanac Creek, not solely 
irrigated agriculture or KRWCA members. 

Existing practices and conditions were evaluated to determine where potential sources of COC may be 
located. Existing conditions for uses in the watershed were evaluated to determine if possible sources 
are related to current KRWCA member grower’s practices, where possible. Relevant existing conditions 
that were evaluated included: 

1. Existing practices on fields near Chanac Creek. 

2. Existing land use within the watershed. 

3. Evaluation of potential non-agricultural sources such as residences and natural processes. 

4. Grower surveys and meetings to determine irrigation and nutrient practices. 

5. Review of completed Farm Evaluation Surveys. 

6. Interview with relevant experts. 

The Source ID (Appendix C) describes that KRWCA members are already utilizing numerous conservation 
practices that are protective of water quality. KRWCA members reported that they utilize sediment and 
erosion control practices to keep storm waters off of their fields and also keep any storm water that falls 
on their fields from leaving the fields. Failure to do so may result in the loss of crops, so this is a critical 
issue that is carefully managed in the area. Completion of the SECPs will document these protective 
management practices and provide an official plan to control sediment and erosion issues during typical 
storm events.   

3.4.3 Monitoring 

The existing surface water monitoring and sampling effort will continue at the monitoring site to 
determine if there are trends or changes in water quality, as required by the General Order.  
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3.4.4 Schedule 

In accordance with the schedules provided in Appendix A, the Source ID has been completed and 
submitted to the CVRWQCB by November 3, 2016. While this updated SQMP and the Source ID is 
undergoing review and approval, the KRWCA will continue monitoring as required by the General Order 
and defined in the SWMP. At this time, the KRWCA is proposing to rely on SECPs already required of the 
member growers in the area under a different component of the ILRP to document and possibly 
reinforce the protective management practices that are already in place. The KRWCA will also continue 
the monthly monitoring when water is present in Chanac Creek. Education and outreach will continue to 
maintain an open dialogue with members in the area to share any additional information related to 
monitoring data, SQMP status, or protective management practices, such as those identified by the 
Management Practices Evaluation Program or other resources, as appropriate.  

3.5 Management Plan Practice Implementation 

Based on the findings of the Source ID, the following actions will be taken under this SQMP: 

1. All KRWCA members in the Chanac Creek area will complete, certify, and follow SECPs according 
to the requirements of the Sediment Discharge and Erosion Assessment Report (SDEAR). The 
SECPs will inventory and document the numerous protective management practices that the 
KRWCA members utilize and provide recommendations to reinforce currently utilized sediment 
and erosion control practices, if necessary. 

2. Continue monitoring and data analysis of the COC for further insights and trends. 

3. The KRWCA will continue educational outreach and communication with members regarding 
the status of the SQMP, monitoring results and trends, general coalition activities and 
requirements, sediment and erosion control, and management practices that are protective of 
water quality, as appropriate. 

Numerous sediment and erosion control practices are already utilized by KRWCA members in the area, 
and all members are required to complete SECPs under a different component of the ILRP. These SECPs 
will inventory and document the management practices that the members use and provide 
recommendations to reinforce currently utilized sediment and erosion control practices, if necessary, 
under typical storm events. KRWCA members will follow these plans and maintain them, as necessary.  

As described in the Source ID (Appendix C), the extreme storm events that resulted from El Nino 
conditions correlate with the exceedances in Chanac Creek. Since the Cummings Valley is vulnerable to 
flooding, storm water that drains to Chanac Creek is channelized to protect land uses in the Valley. As 
discussed in the Source ID, agriculture is only a fraction of the total land use in the area, and there are 
growers that are not currently KRWCA members. The KRWCA has limited authority to evaluate the 
management practices of non-members. The California Department of Corrections and Rehabilitation 
(CDCR) California Correctional Institute (CCI) also discharges treated effluent and biosolids to land in the 
Chanac Creek area that might exceed agronomic rates for some constituents such as Mo (Appendix C– 
Section 5.2.3).  

Education and Outreach meetings with KRWCA member growers in the management plan area will also 
provide information on findings from the Source ID, the status of the SQMP, and other relevant 
information, as necessary. The KRWCA members in the Chanac Creek area are active and vital 
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participants in this process. Members participate in outreach meetings and provided some of the data 
needed for the KRWCA to evaluate their practices and the potential to contribute to the COC 
exceedances. Information regarding protective management practices from the MPEP or other 
resources will also be incorporated into the outreach program, as appropriate. 

Figure A-1 in Appendix A lays out the tentative plan for moving forward with the actions proposed 
following completion of the Source ID Study. 

3.6 Performance Goals and Criteria 

The goal of a SQMP is to protect surface water quality in the management plan region from impacts of 
irrigated agriculture, if any actually exist. In the past twelve months (November 2015 to November 
2016), following criteria outlined in the SQMP, the KRWCA and its members have successfully completed 
the Source ID and have determined that irrigated agriculture is unlikely to be the source of the DDE and 
Mo exceedances (Appendix C). The sources contributing to exceedances of the Toxicity objective 
remains uncertain, but this SQMP proposes actions such as following SECPs, continued monitoring and 
data analysis, and continued education and outreach which may help determine potential sources 
contributing to the Toxicity exceedances. 

Goals and criteria were developed to guide the SQMP. The points below provide a status update on each 
of the proposed goals. Additionally a Management Plan Status Report that summarizes the progress of 
the SQMP will be provided annually, as required by the General Order. The interim goals listed below 
are related to the various steps the KRWCA has laid out in its approach for completing the SQMP.  

1. Identify potential sources causing exceedances of the COC in the management plan region via 
the Source ID: 

a. Not irrigated agriculture? 

i. DDE is a legacy insecticide that appears to occur in Chanac Creek after heavy storm 
water runoff events. Molybdenum is not used by KRWCA members in the area and the 
natural soil concentrations are elevated in comparison to other areas of California 
(Appendix C). Exceedances of these constituents are unlikely to be a direct or indirect 
result of current agricultural practices of the KRWCA’s members, but SECPs will further 
document the numerous protective practices that are utilized and may strengthen the 
management practices that are protective of water quality, if necessary. Based on the 
findings of the Source ID, the KRWCA proposes to remove DDE and Mo from this 
management plan. 

ii.  Although the source of the Toxicity exceedances remains uncertain, SECPs, continued 
education and outreach, and continued monitoring and data analysis are proposed and 
may help determine the potential sources contributing to the Toxicity exceedances. The 
results of the Source ID were inconclusive for Toxicity, but the exceedances are 
correlated to storm events. 

b. Irrigated agriculture with direct point source to be fixed? 

i. Not Applicable 

2. Grower Outreach and Education meetings to disseminate information to members in the 
management plan region: 
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a. Track information/handouts shared at meetings.  

i. Ongoing. 

b. Track attendance of members at meetings.  

i. Ongoing. 

3. Review Implementation of Management Practices: 

a. Gather existing management practices for baseline via Farm Evaluation Surveys and other 
surveys and communication.  

i. Ongoing 

b. Completed in the Source ID (Appendix C). If appropriate, track implementation of proposed 
practices by members in the management plan region.  

i. Ongoing. 

4. Evaluation of Effectiveness: 

a. Continue to track water quality concentrations of COC in relation to trigger limits. 

i. Ongoing 

b. If appropriate, track if management practices prevent discharge to surface water (remove 
source). 

i. The SECPs will document the numerous management practices that are protective of 
water quality and provide an official sediment and erosion control plan. It is a critical 
component of this SQMP. 

c. If exceedances continue despite the actions of the SQMP, continue to investigate possible 
sources and correspond with the CVRWQCB. 

3.7 Participants and Responsibilities 

Key individuals involved with this SQMP and their roles are described below. An organizational chart is 
also provided in Figure 3-1. 

KRWCA Board: KRWCA Board determines and approves policies and action items. The Board 
meets monthly to provide oversight on financial matters and approval of reports to the 
CVRWQCB. The Board will work with the Program Manager and Consultant throughout this 
management plan process. 

Nicole Bell: Ms. Bell is the Program Manager of the KRWCA. Ms. Bell is in charge of daily 
operations of the KRWCA which includes oversight of the Consultant contract and work items. 
Ms. Bell will work closely with the Consultant and KRWCA members within the Management 
Plan Area to make sure all requirements of the SQMP are completed. 

Sarah Rutherford: Ms. Rutherford is a technical consultant and the surface water monitoring 
program lead. Ms. Rutherford was responsible for developing the Source ID and updated SQMP 
in collaboration with others and is involved with all aspects of the surface water quality 
program. 
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D. Ryan Dodd: Mr. Dodd is a technical consultant for the KRWCA and is the management 
practices lead. Mr. Dodd was responsible for developing the Source ID and updated SQMP in 
collaboration with others and is involved with various aspects of the surface water quality 
program including the technical analysis, water quality sampling, and data management and 
evaluation. 

Matt Klinchuch: Mr. Klinchuch is a consultant for the KRWCA and has been a lead for the surface 
water monitoring program. Mr. Klinchuch was responsible for developing and implementing the 
surface water monitoring program, which includes this SQMP. Mr. Klinchuch will provide insight 
for most components of this SQMP including the technical analysis, water quality sampling, and 
data management and evaluation. Mr. Klinchuch has also shifted into the Quality Assurance 
manager role for the surface water monitoring program moving forward. 

BSK & Associates: BSK is the contract laboratory of the KRWCA to perform water quality 
sampling and analysis. BSK will work at the direction of Mr. Klinchuch on routine monthly 
sampling and “spot” sampling. 

KRWCA Members: The KRWCA Members in the Management Plan Area will also be involved 
and play key roles in this SQMP. These members will be asked to provide information and input 
during the Source Identification Study and will also be required to implement management 
practices, as appropriate, while the SQMP is in effect. 
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Figure 3-1. SQMP Organizational Chart 
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4 Monitoring Methods 
4.1 Location 

Effective surface water monitoring and sampling is critical to the success of a management plan. The 
KRWCA does not believe there is need for additional monitoring locations at this time. Ultimately, the 
concern for water quality is focused near where water leaves the extent of irrigated agriculture. With 
our current understanding that this sample point does not solely represent irrigated agriculture, future 
sample results will be closely monitored and correlated with environmental and other conditions that 
may influence the results. For this reason, the KRWCA does not anticipate adding new monitoring sites 
as part of this SQMP. If necessary, “spot” sampling may occur for the COC in other locations within the 
Chanac Creek Watershed in the future to potentially narrow down contaminant sources. Locations of 
these “spot” samples will be identified and GPS coordinates will be provided. 

4.2 Schedule and Frequency 

The existing monthly monitoring and sampling will continue following the protocols and frequencies laid 
out in the KRWCA’s revised SWMP and Quality Assurance Project Plan (QAPP). This will allow for 
continued tracking of surface water quality data in order to evaluate quality trends. Per the General 
Order and SWMP, samples will be collected during each month when water is present at each 
monitoring site, aiming to catch at least two storm events (if applicable). Sediment samples are taken at 
two times during the year. Collection and analysis protocols are established in the QAPP for each 
monitored constituent and analytical method used. BSK Associates (BSK) will perform the sampling and 
photo documentation for the KRWCA and will follow the protocols set forth in the approved QAPP 
during each sampling event. 

The sampling location of Chanac Creek has been selected as a Core Monitoring Site for the KRWCA, per 
the SWMP. Core Monitoring operates on a repeating three year cycle beginning with Assessment 
Monitoring parameters in Year 1 and Core parameters in Years 2 and 3, as specified in the General 
Order. The annual monitoring period corresponds with the water year. Year 1 began in October 2014 
with the current three year cycle ending in September 2017, and then will restart with Assessment 
Monitoring in October 2017. Samples will only be taken when water is present, flowing or non-flowing, 
and a minimum of 8-inches in depth. Photo documentation will be provided every month. 

4.3 Data 

Surface water data collected, either from the existing site monitoring or possible “spot” sampling, will 
be included in quarterly electronic data submittals as required under the Monitoring and Reporting 
Program (MRP) of the General Order. 
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5 Data Evaluation 
5.1 Methods for Evaluation 

Several different data types will be or have been collected as part of this SQMP: 

1. Surface water monitoring data. 

2. Existing management practices used by KRWCA members in the management plan area (e.g 
Farm Evaluation Surveys and other surveys). 

3. Recommended actions based on findings of the Source ID (Appendix A) and this SQMP, such as 
SECPs and participation in continued monitoring and outreach. 

4. Land Use and corresponding nutrient/amendment/pesticide application data. 

As monitoring continues, updated grower information will be collected, as necessary. Using surveys 
from KRWCA members in the region and public agencies that collect these different data types (i.e. 
Pesticide Use Reports and Land Use data through the Ag Commissioner’s Office) was successful in the 
current effort and is proposed for updating information. Data collected will be verified through site visits 
and meetings held in the management plan region.  

Management plans are only as effective as the ability to evaluate the data collected and the associated 
actions. The data components gathered as part of this SQMP will need to be properly evaluated in order 
to gauge progress toward the ultimate goal of protecting surface water quality. The tools the KRWCA 
will use to evaluate the data collected will primarily be through the use of spreadsheets, databases, and 
GIS tools. Spreadsheets will be used to compile data and compute statistics such as:  

• Concentration trends for the COC (% change). 

• Tracking frequency of exceedances. 

• Tracking weather patterns and local conditions during sample events. 

• Data trending to correlate data to local conditions. 

Spreadsheets will also be used to provide tabular presentation of data for annual and progress 
reporting. GIS will be used to provide spatial information, such as showing parcels/fields that have 
implemented management practices and their proximity to Chanac Creek. The required actions of 
KRWCA members in the Chanac Creek area involve completion of SECPs and ongoing communication 
with the KRWCA.  

5.2 Evaluating Program Effectiveness 

Performance goals laid out in Section 3.6 will be evaluated as the SQMP moves towards completion.  
The KRWCA proposes to continue education and outreach to its member growers to continue 
emphasizing the importance of protecting water quality and the associated management practices. 
Trends in the practices included in the Farm Evaluation Surveys will continue be tracked to determine 
any trends in management practices and if any opportunities for improvement exist. The MPEP will 
provide additional information on management practices that are protective of water quality, that 
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potentially improve farm efficiency, and that may reduce input costs for growers. Continuing these 
efforts in conjunction with following the SECPs will make it even less likely that water quality issues in 
Chanac Creek are attributable to the management practices of the KRWCA members.  
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6 Reporting and Review 
6.1 Reporting 

SQMP reporting will be performed in two ways: an Annual Status Report and Quarterly Reporting. 

6.1.1 Annual Reporting 

Annually on May 1, during each year that the SQMP is in place, the KRWCA will submit a Management 
Plan Status Report summarizing the progress made in the previous reporting period. The reporting 
period is proposed to be the Water Year (October 1 – September 30), consistent with the remainder of 
the surface water monitoring program. The Status Report will be submitted with the Annual Monitoring 
Report and will contain the 13 mandatory components listed in Appendix MRP-1 of Attachment B of the 
General Order. These components are also listed below for clarity. 

1. Title Page 

2. Table of Contents 

3. Executive Summary 

4. Location map(s) and a brief summary of management plans covered by the report 

5. Updated table that tallies all exceedances for the management plans 

6. A list of new management plans triggered since the previous report 

7. Status update on preparation of new management plans 

8. A summary and assessment of management plan monitoring data collected during the reporting 
period 

9. A summary of management plan grower outreach conducted 

10. A summary of the degree of implementation of management practices 

11. Results from evaluation of management practice effectiveness 

12. An evaluation of progress in meeting performance goals and schedules 

13. Any recommendations for changes to the management plan 

6.1.2 Quarterly Reporting 

Data and progress reporting will be submitted quarterly, coinciding with submittals required for the 
Monitoring and Reporting Program (MRP) of the General Order. These submittals will include any 
surface water monitoring data specific to this SQMP and a brief status on the progress of various 
components of the management plan. Quarterly submittal dates are listed in Table 6-1. 
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Table 6-1. Quarterly Reporting Schedule 

Quarterly Reporting Schedule 

Reporting Period Due Date 

October 1st through December 31st of previous calendar year March 1st 

January 1st through March 31st of same calendar year June 1st 

April 1st through June 30th of same calendar year September 1st 

July 1st through September 30th of same calendar year December 1st 

6.2 Periodic Review 

Per guidelines provided in Appendix MRP-1 of Attachment B of the General Order, at least once every 
five years, the CVRWQCB intends to review available data and determine whether an approved 
management plan is resulting in water quality improvements. Evaluation of the sufficiency of a 
management plan will be based on review of the data and meetings with the third-party and other 
interested parties. A determination will be made by the Executive Officer on the progress of the 
management plan. The KRWCA understands the provisions of the periodic reviews and will strive to 
progress as quickly as feasible when working through management plans.  

6.3 Pathways of Completion 

The goal of the KRWCA is to work with its members to continue to utilize protective management 
practices that are protective of water quality and to complete this SQMP in a timely manner according 
to the requirements of the General Order. Successful completion will ultimately be determined by the 
Executive Officer, but the KRWCA has proposed some actions based on the findings of the Source ID. 
The progress towards completion of this SQMP will be updated in the annual Management Plan Status 
Reports. Potential pathways for Management Plan completion were evaluated as part of the Source ID 
process (Appendix C): 

1. Irrigated Agriculture is not the source. 

a. Findings from the Source ID indicate that it is highly unlikely that the sources of DDE or 
Mo come from KRWCA members in the Chanac Creek Watershed. The KRWCA proposes 
removing those constituents from this SQMP. The sources of Toxicity remain uncertain, 
but the KRWCA and its members will continue with monitoring, data analysis, outreach 
and education, and follow SECPs, which will provide formal documentation of the 
numerous protective practices that KRWCA members utilize. Other land uses in the area 
and nonmembers may not utilize the appropriate management practices.   

2. Management Practices resolve the water quality problem: 

a. Demonstration through monitoring data that the water quality problem is no longer 
occurring. 

b. Documentation of education and outreach to members in impaired watershed. 
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c. Documentation of implementation of management practices. 

d. Demonstration management practices are effective. 

3. Irrigated Ag is a potential source, but compliance with water quality objectives is not achievable 
by reasonable and economically feasible agricultural management practices. 

4. No conclusion can be reached regarding the probable sources of exceedances, and reasonable 
efforts to identify the sources have been exhausted. 

6.4 Completion Flow Chart 

A Management Plan Completion Flow Chart is provided as Figure 6-1 to illustrate the possible pathways. 
Specific information and data will be documented to show progress through the completion flow chart. 
This information will be provided in the annual Status Report and other progress meetings, as necessary. 
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Figure 6-1. Management Plan Completion Flow Chart 
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7 Management Plan Addendums 
Addendums to the Chanac Creek SQMP can be added as needed if additional COC are triggered. 
Currently, only one addendum has been submitted for toxicity to S. Capricornutum on June 20, 2016, 
prior to completion of the Source ID or updated SQMP, and is included below for reference only. This 
addendum was brought into the Source ID process (Appendix C) and did not alter timelines moving 
forward. The following sections were submitted to the CVRWQCB on June 20, 2016 as an Addendum for 
Toxicity to Selenastrum; 

7.1 Toxicity to Selenastrum Addendum 

According to General Order R5-2013-0120, Waste Discharge Requirements for Growers within the 
Tulare Lake Basin Area that are members of a Third-Party Group (General Order), if more than one 
exceedance of the same water quality constituent at the same surface water monitoring location occurs 
within a three-year period, then a Surface Water Quality Management Plan (SQMP) is required to be 
developed by the Third-Party Group (Coalition). The purpose of this Addendum is to provide an 
approach in which the Kern River Watershed Coalition Authority (KRWCA), its grower members, and 
Central Valley Regional Water Quality Control Board (CVRWQCB) staff may use as a guide for examining 
and addressing the exceedances of water quality objectives for toxicity to Selenastrum capricornutum 
(Selenastrum) growth. The KRWCA is committed to maintaining compliance with the General Order and, 
as needed, address surface water quality issues through the approach described in the SQMP and this 
Addendum. 

Previously collected surface water quality samples from Chanac Creek resulted in exceedances which 
triggered the development of a SQMP. A SQMP describing a Source Identification Study was submitted 
to the CVRWQCB for approval on November 30, 2015 to address exceedances of 
dichlorodiphenyltrichloroethylene (DDE) and molybdenum. The KRWCA received approval from the 
CVRWQCB on February 25, 2016. Samples collected at the Chanac Creek monitoring site on July 20, 2015 
and March 7, 2016 were found to have significantly reduced the growth of Selenastrum, an indicator 
species of water toxicity. These exceedances required the development of a SQMP or Source 
Identification Study. KWRCA proposes to add this Addendum to the previously approved Source 
Identification Study for Chanac Creek. This Addendum includes a description of Selenastrum toxicity 
exceedances, toxicity monitoring requirements described in the General Order, and the proposed 
approach for evaluating potential contributors to the toxicity to Selenastrum growth.  
 

Table 7-1. Summary of Water Quality Trigger Limits for Constituents of Concern 

Summary of Water Quality Trigger Limits for Constituents of Concerns 

Constituent of Concern Trigger Limit 

DDE 0.001 ug/L 

Molybdenum 10 ug/L 

Selenastrum Significant Effect (%) 
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7.1.1 Addition to the Chanac Source Identification Study for Toxicity to 
Selenastrum Growth 

The Tulare Lake Basin Plan describes a narrative objective for toxicity in which “all waters shall be 
maintained free of toxic substances in concentrations that produce detrimental physiological responses 
in human, plant, animal, or aquatic life.”  

The General Order requires toxicity testing using method EPA-600-6-91-003 Short-term Methods for 
Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth 
Edition. According to the General Order the purpose of toxicity testing is to:  

1. Evaluate compliance with the Basin Plan narrative toxicity water quality objective;  

2. Identify the causes of toxicity when and where it is observed (e.g. metals, pesticides, ammonia, 
etc.); and  

3. Evaluate any additive toxicity or synergistic effects due to the presence of multiple constituents. 

A second exceedance of the toxicity objective was determined after analysis of the March 7, 2016 
sample, which occurred after the submittal of the SQMP. The second exceedance required the 
development of a Source Identification Study or a SQMP. The KRWCA proposes to use this Addendum to 
its approved Source Identification Study to address the requirements of the General Order. 

The KRWCA has proposed to address constituents requiring a Management Plan in a prioritized manner. 
The addition of Selenastrum toxicity to the existing SQMP resulted in a reprioritization of COC. The 
KRWCA recognizes the exceedance of any toxicity objective should be designated as “extreme” or “high” 
level priority, as identified by other CVRWQCB-approved management plans. Those COC viewed as 
higher water quality issues will be addressed first during management practice implementation, if 
necessary. 

7.1.2 Toxicity to Selenastrum Monitoring Approach and Design 

The KRWCA submitted a Source Identification Study as part of the required SQMP. The Source 
Identification Study is intended to identify potential sources of COC requiring a management plan. This 
study is discussed in previous Section 3 - “Management Plan Strategy/Approach.” Existing monthly 
monitoring and sampling will continue to follow the schedule and protocols as described in KRWCA’s 
revised Surface Water Monitoring Plan and Quality Assurance Project Plan. This will allow for continued 
tracking of surface water quality data in order to evaluate water quality trends. 

To effectively identify possible contributors to the observed toxicity to Selenastrum growth the KRWCA 
will conduct a thorough evaluation of available information regarding application and potential 
pathways to surface water. Relevant information to research includes: 

1. Literature Review of toxicity sources 

2. Review of land management practices 

3. Pesticide Use Reports (or similar) 

4. Site visits and landowner meetings 
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These tools will be used to determine if direct discharges can be found or if the possible pathways can 
be delineated. Once the study has been performed, the results and evaluations will be compiled into a 
Source Identification Study Evaluation Report. The KRWCA anticipates this evaluation report will further 
define the SQMP. It is possible that land uses other than irrigated agriculture may be the source of the 
observed exceedances. If irrigated agriculture is determined to be an unlikely source, the SQMP will 
conclude after appropriate discussions with CVRWQCB staff, because actions associated with sources 
other than irrigated agriculture are beyond the scope and mandate of the KRWCA.   

Findings from the Source Identification Study are expected to direct further actions detailed in the 
SQMP such as: member outreach and education, management plan implementation, surface water 
monitoring, and evaluation, if all these steps remain necessary following the study. The KRWCA believes 
this strategy allows for gaining proper knowledge of the management plan area in order to 
appropriately address the observed exceedances. 

7.1.3 Schedule and Timeline 

The schedule provided in Figure A-1 of Appendix A of the SQMP will be consistent with addition of 
Selenastrum toxicity to the Source Identification Study, which will be completed by November 3, 2016. 
Once the study is complete a Source Identification Study Evaluation Report will be developed to 
evaluate the findings of the study and reevaluate the framework of the SQMP. The results of the Source 
Identification Study have the potential to substantially affect the direction of the SQMP. As a result, the 
KRWCA plans to devote a significant amount of time studying the COC and the management plan area. If 
significant changes are required following completion of the Source Identification Study, a revised 
approach and schedule for implementation of the SQMP will be provided to the CVRWQCB for review 
and approval.   
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Anticipated schedule assuming management plan completion after the Source Identification Study 

Figure A-1. Chanac Creek SQMP Anticipated Schedule  
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Tentative Schedule based upon current proposal to incorporate sediment and erosion control measures to address COC. 
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Executive Summary 
Chanac Creek is a second order, ephemeral stream located in the Cummings Valley that drains a 35,000 
acre mountainous watershed. Because this creek is typically dry, very little historical water quality data 
exists. El Nino conditions in 2015 and 2016 resulted in several storm events allowing the Kern River 
Watershed Coalition Authority (KRWCA) to collect samples on five occasions. The KRWCA elected to 
complete a Source Identification Study (Source ID) to investigate the possible sources of three 
constituents of concern (COC) from the Surface Water Quality Management Plan (SQMP) for Chanac 
Creek:  

• Dichlorodiphenyldichloroethylene (DDE) 

• Molybdenum (Mo) 

• Toxicity of Selenastrum capricornutum (S. capricornutum; green algae) 

Because irrigated agriculture is adjacent to Chanac Creek, the KRCWA monitors for the potential for 
surface water quality degradation that may related to agricultural practices, although the monitoring 
location is not solely representative of KRWCA members. Through the course of this Source ID, the KRWCA 
gained valuable insight to the localized weather patterns and how storm water runoff drains the 35,000 
acre watershed to Chanac Creek, located in the lowest elevation of Cummings Valley. Irrigated agriculture 
only comprises approximately 10% of the total land use in the Chanac Creek Watershed; of which, only six 
percent are KRWCA members. Approximately 665 acres (24%) of the potential irrigated acres in the 
watershed are currently not enrolled as KRWCA members. Predominate land uses within the watershed 
are residential and grazing, as well as governmental (California Correction Institution).  

Since the Cummings Valley is vulnerable to flooding, storm water that drains to Chanac Creek is 
channelized to protect land uses. These channels capture runoff from the surrounding mountains and 
direct it into Chanac Creek to drain the Valley. Consequently, the current monitoring location is not solely 
representative of KRWCA member practices. Through the course of this Source ID Study, KRWCA found 
that storm water runoff heavily influences water quality.  

This study was conducted using a combination of literature reviews, KRWCA-member and expert 
communication, evaluation of current management practices, and a detailed review and analysis of 
relevant data. Specifically, Farm Evaluation Surveys for KRWCA members in the area were reviewed and 
summarized. This study revealed that members utilize numerous management practices that are 
protective of water quality, including multiple sediment and erosion control practices.  

It was determined through the review of relevant literature and other technical resources that DDE has 
not been used by commercial agriculture in California since the 1970’s. It is persistent in the environment 
for decades and is strongly adsorbed to soil particles and organic matter. Legacy uses has resulted in 
detections of DDE in Kern County and as a result, detections may continue for the foreseeable future. This 
study also found strong correlation between extreme storm events and detections of DDE in Chanac 
Creek. For example, Tropical Storm Dolores caused substantial debris flow in the Chanac Creek area 
around July 18, 2015 just before the first DDE exceedance on July 20, 2015. The KRWCA believes that 
legacy use and extreme storm events are the reasons that DDE exceedances occurred in Chanac Creek, not 
as a result of current the current management practices utilized by KRWCA members.  
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Molybdenum concentrations are elevated in Kern County, and based on communications with KRWCA 
members, synthetic Mo fertilizers are not utilized in the Chanac Creek area. Moreover, the California 
Correction Institution, which is directly upstream of Chanac Creek, land applies treated effluent and 
biosolids to several parcels in the area. The effluent is not tested for Mo, but the average concentration of 
Mo in the biosolids and the limited information on application rates suggests that agronomic rates for Mo 
could be exceeded. As a result of these findings, it is very unlikely that KRWCA members are the source of 
Mo exceedances in Chanac Creek.  

Available data for toxicity to S. Capricornutum does not indicate a definitive source contributing to 
reduced algal growth; however, extreme storm events correlate with the exceedances.   

The findings of this Source ID indicate that KRWCA members are highly unlikely to be the source of DDE 
and Mo exceedances from the Chanac Creek monitoring location. As a result, this Source ID recommends 
removal of DDE and Mo from this SQMP. Determination of the potential sources that contribute to 
toxicity exceedances requires additional monitoring data, analysis, and continued outreach and education.  

Drainage channels that direct storm water runoff to Chanac Creek protect the Valley’s farmland from 
flooding and erosion. All KRWCA members in the Chanac Creek area are required to complete Sediment 
and Erosion Control Plans (SECPs) under a separate Irrigated Lands Regulatory Program (ILRP) 
requirement. Currently employed practices include berms and other structural features to manage storm 
water that falls onto their property. However, legacy use, natural concentrations, and extreme storm 
events appear to be the primary contribution to the exceedances for DDE and Mo. Although the potential 
sources contributing to toxicity to S. capricornutum remain unclear, this Source ID recommends that 
KRWCA members complete, certify, and follow SECPs, continue to participate in education and outreach 
related to the management plan process and protective practices, and continue monitoring and data 
analysis. The SECPs will provide documentation of the numerous protective management practices that 
KRWCA members currently utilize and provide an official plan for sediment and erosion control. The 
findings of this Source ID will guide future actions of the SQMP.  
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1 Introduction 
Waste Discharge Requirements General Order R5-2013-0120 for Growers within the Tulare Lake Basin 
Area that are members of a Third-Party Group (General Order) and the attached Monitoring and 
Reporting Program (MRP) specify surface water quality monitoring requirements in an attempt to 
determine if irrigated agricultural operations in the Tulare Lake Basin Area are causing or contributing to 
any surface water quality problems. If more than one exceedance of the same water quality constituent 
at the same surface water monitoring location occurs within a three-year period, then a Surface Water 
Quality Management Plan (SQMP) is required to be developed by the Third-Party Member.  

As a result of more than one exceedance of dichlorodiphenyldichloroethylene (DDE) and molybdenum 
(Mo), a SQMP for Chanac Creek was submitted to the Central Valley Regional Water Quality Control 
Board (CVRWQCB) on November 30, 2015 by the Kern River Watershed Coalition Authority (KRWCA). 
An addendum to the SQMP was submitted to the CVRWQCB on June 20, 2016 to add toxicity of 
Selenastrum capricornutum (S. capricornutum; green algae) to the SQMP.  

In the original SQMP submittal on November 30, 2015, the KRWCA proposed a Source ID to identify 
potential sources of these constituents of concern (COC) requiring a management plan. For the purposes 
of this Source ID, DDE, Mo, and toxicity to S. capricornutum are considered the COC. Section I.G. of the 
General Order MRP requires that the minimum components of a Source ID are: 

1. An evaluation of the types of practices, commodities, and locations that may be a source. 

2. Continued monitoring at the management plan site/area and increased monitoring if 
appropriate. 

3. An assessment of the potential pathways through which waste discharges can occur. 

4. A schedule for conducting the study. 

This Source ID evaluates the crops and management practices of KRCWA members in the Chanac Creek 
area, in addition to an assessment of the potential pathways through which the COC may enter Chanac 
Creek. Continued monitoring at the designated Chanac Creek location will continue in accordance with 
the General Order requirements. The KRWCA aims to stay in compliance with the General Order and 
address possible surface water quality issues that are potentially attributable to KRWCA members, if 
any, through the approach discussed in this Source Identification Study (Source ID) and in the updated 
SQMP.  

Additional monitoring beyond the General Order requirements is not recommended at this time. The 
data gathered through this study has provided great insight about the watershed and the potential 
pathways that the COC might enter Chanac Creek. The KRWCA conducted this Source ID under the 
timeline provided in Appendix A of the SQMP. In place of commodity specific and/or management 
practice specific field studies or edge-of-field studies,  results from modeling, literature reviews, and 
field studies of the Management Practices Evaluation Program (MPEP) or other resources will be 
incorporated into the Chanac Creek education and outreach program, as appropriate. The KRWCA used  
the methods below to complete this Source ID. Findings of this study indicated that these methods were 
sufficient to address the requirements of the General Order and MRP, and to determine the likely 
sources of the COC or to guide future SQMP actions: 

• Literature review 
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• Grower surveys  

• Grower outreach meetings 

• Interviews with relevant experts 

• Summary of current management practices 

• Detailed review and analysis of available and relevant data  



   

Section Two: Physical Setting & Information 

 Source Identification Study Evaluation Report– Chanac Creek 

Kern River Watershed Coalition Authority • November 2016                        2-1 

2 Physical Setting & Information 
2.1 Chanac Creek Watershed Description 

The Management Plan Area at focus in the SQMP and this Source ID is the Chanac Creek Watershed, 
shown in the inset map of Figure 2-1. This SQMP only covers the Chanac Creek area in the Cummings 
Valley to the west of the city of Tehachapi in the Tehachapi Mountain Range, and drains a watershed of 
about 35,000 acres in the southeastern area of the KRWCA. It is important to note that the Watershed 
draining to Chanac Creek is surrounded by mountains that are not farmed. Potential irrigated agriculture 
makes up approximately 10% of this area and the total irrigated field acreage of KRWCA members is 
only six percent of the total watershed area. The majority of these members operations are certified 
organic, which aims to maintain or enhance soil and water quality; conserve wetlands, woodlands, and 
wildlife; and avoid use of synthetic fertilizers, sewage sludge, irradiation, and genetic engineering. 
Management practices in this region are of significant importance because agriculture predominately 
occupies the lowest elevations of the Cummings Valley which is vulnerable to heavy storm water runoff 
events. Failure to utilize the appropriate flood, sediment, and erosion control practices would result in 
crop loss for KRWCA members. 

In 2010, a Flooding Hazard Assessment of the Greater Tehachapi Area was prepared for Kern County’s 
general plan. This assessment included modeling to evaluate risk during 100 and 500 years storm 
events. The results are relevant to this Source ID Study because the one-hundred year flood model 
results correlate to storm events and landslides that mobilized sediment into Chanac Creek. The models 
used a simple flow accumulation calculation based on one-inch-per-hour of rainfall and identified three 
major flood zones: 1) East of the City of Tehachapi between State Route 58 and Tehachapi Boulevard; 2) 
Southern Brite Valley; and 3) Southeastern portion of Cummings Valley (Leighton Consulting, Inc., 2010). 
Excessive storm water was identified as draining to Chanac Creek, which is a second order drainage and 
the primary drainage in Cummings Valley. 

To protect against flooding on the Valley floor, much of upper watershed that drains to Chanac Creek is 
channelized. Farm land is protected by drainage channels that are connected by two culverts on Pellisier 
Road: one approximately 0.35 miles south of Giruardo Rd and the second another 0.65 miles south at 
Highline Rd. These channels direct storm water into Chanac Creek which begins at the western edge of 
agriculture (on Edwards St approximately 0.5 miles south of Giraudo Road) and reaches its more natural 
alignment slightly south of Highline Road. The natural alignment is near the town of Stallion Springs as it 
runs through pasturelands and natural landscape before it finally enters Tejon Creek in the foothills near 
the southeastern extent of the Central Valley. Water is generally only in Chanac Creek following storm 
events and rarely makes it out of the foothills and into Tejon Creek.  

Storm water runoff also passes through rural, residential, grazing, governmental, and other land uses 
when draining off the mountains. The multiple land uses of this watershed  undoubtedly play a major 
role in the quality of water entering the creek. As a result, the water quality of samples collected and 
analyzed from the current monitoring location represents a combination of natural conditions and the 
various land uses within the watershed. During heavy storm events, the channels that drain to Chanac 
Creek protect the Valley farmlands from flooding and provide opportunity for  exceedances to occur 
regardless of management practices employed by irrigated agriculture (i.e. a nonpoint source issue 
rather than a point source issue). Figure 2-2 shows the topography of the area and the steep mountains 
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surrounding the Cummings Valley. Figure 2-3 shows the location of the current Chanac Creek 
Monitoring location.  
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Figure 2-1. Surface Water Quality Management Plan and Source ID Study Location Map 
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Figure 2-2. Chanac Creek Watershed Topographical Map 
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Figure 2-3. Location of the Chanac Creek Monitoring Site 
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2.1.1 Soils in the Cummings Valley 

The KRWCA reviewed a detailed custom soil resource report from USDA NRCS Web Soil Survey for the 
Cummings Valley (USDA NRCS, 2016). The predominate soil types in the area and their approximate 
percentage of the area are shown in Table 2-1. The various map unit symbols in this table represent 
different slopes of the same soil type. A soils map is included as Figure 2-4. 
 

Table 2-1. Generalized Summary of the Predominant Soil Types in the Cummings Valley 

Generalized Summary of the Predominant Soil Types in the Cummings Valley 

Map Unit Symbols Map Unit Name 
Approximate 
Percentage of 

Area 
Taxonomic Classification 

140, 141, 142, 143 Havala sandy loam 32% Fine-loamy, mixed, superactive, 
thermic Pachic Argixerolls 

174, 175, 176, 177, 179 Steuber sandy loam 34% Coarse-loamy, mixed, nonacid, 
thermic Mollic Xerofluvents 

179 Tehachapi sandy 
loam 11% Fine-loamy, mixed, thermic 

Typic Argixerolls 

Total: 77%  

 
All of the major soil types in the Cummings Valley are classified as sandy loams, and comprise 
approximately 77% of the area. The remaining 22% consists of multiple minor soil series that are highly 
variable throughout the area. The predominant soil series’ in Table 2-1 with slopes less than 9% are 
considered Prime Farmland. When irrigated, the Land Capability Classes for the Havala, Steuber, and 
Tehachapi soil series’ on the flattest slopes are 1, 2s, and 3e, respectively. The soils are alluvium derived 
from granite originating in the regional mountain ranges. The soils are well drained, have moderately 
high to high saturated hydraulic conductivity (ksat) rates, and the depth to the water table is greater 
than 60 inches. Organic matter contents in the Havala and Tehachapi series’ is approximately 2%, and 
the Steuber series has an organic matter content of approximately 1%. The shrink-swell potential of 
these soils is generally low. There was no data in the Custom Soil Report regarding Mo concentrations. 
In general, the soils of the Cumming’s Valley are highly productive under the appropriate management 
practices that the KRWCA members in the area utilize. These practices are summarized in Section 4.  
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Figure 2-4. Soil Map of the Cummings Valley 
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Figure 2-5. Map Legend for Figure 2.4  
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2.1.2  Land Use 

Review of current land use, as designated by 2015 Kern County Assessor data, shows a wide variety of 
land uses in the Chanac Creek Watershed, many of which are not related to irrigated agriculture. Figure 
2-6 and Table 2-2 represent spatial and tabular summaries of the current land uses in the Chanac Creek 
Watershed. As shown in the table, non-agricultural lands make up nearly 90% of the area with grazing 
land and residential making up the majority at over 60%.  
 

Table 2-2. 2015 Land Use Summary 

2015 Land Use Summary 

Assessor Land Use Acres Percentage 

Commercial 551 1.6% 

Commercial Undeveloped 3,283 9.4% 

Golf Course 172 0.5% 

Government (California 
Correctional Institution) 1,764 5.1% 

Grazing Land 12,356 35.4% 

Livestock 130 0.4% 

Potential Ag* 3,321 9.5% 

Recreational 94 0.3% 

Residential 8,790 25.2% 

Special Districts 732 2.1% 

Undeveloped 3,689 10.6% 

Total Chanac Creek 
Watershed Area: 34,882 100.0% 

*Chanac is located within an adjudicated groundwater basin. Agricultural acres are 
more likely to decrease than increase. 

A Geographic Information Systems (GIS) review of the irrigated agriculture within the Chanac Creek 
Watershed was completed. The potential irrigated agricultural area represented by the Chanac Creek 
monitoring point makes up a small percentage (approximately 10%) of the total land uses in the 
watershed and is primarily dedicated to multi-cropped systems with few permanent crops. Primary 
crops within the Chanac Watershed included turf/sod in 2000 but production has shifted to primarily 
truck crops in 2015. Due to multi-cropping the reported production acres for vegetable cropping 
systems may sum to a value greater than available irrigable land. Truck crops produced are primarily 
specialty vegetables and greens, most of which are grown organically in the Chanac Watershed. Table 
2-3 summarizes this trend. The table also shows that the actual cropped acreage in 2015 is less than the 
acreage for “Potential Ag” (Table 2-2), indicating that agriculture land use is potentially closer to 8% of 
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the total watershed area. Moreover, according to 2015 Farm Evaluation Survey data that is summarized 
in Section 4 of this Source ID, the total irrigated field acreage of KRWCA members is approximately 
2,143 acres, which is 6% of the total watershed area.  

As described throughout this Study, irrigated agriculture is a minor component of the overall watershed 
land use, and surface water sample results from Chanac Creek are not solely representative of irrigated 
agricultural practices or KRWCA members. Legacy use of DDE, natural concentrations of Mo, and 
extreme storm events appear to be the primary contribution to the exceedances. Drainage channels 
that direct storm water runoff to Chanac Creek protect the farmland from flooding and erosion. 
Additionally, the farmlands employ berms and other structural features to manage storm water that 
falls onto their property. 
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Figure 2-6. Current Land Uses in Chanac Creek Watershed 
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Table 2-3. Trend of Chanac Creek Crops 

Trend of Chanac Creek Crops 

 
2000 2005 2010 2015 

Acres % Total Acres % Total Acres % Total Acres % Total 
Alfalfa 65 4% 0 0% 532 23% 0 0% 
Field Crops 60 4% 28 1% 0 0% 141 5% 
Fruit Tree 63 4% 67 2% 66 3% 54 2% 
Grapes 5 0% 0 0% 19 1% 20 1% 
Pasture 0 0% 37 1% 37 2% 97 4% 
Truck Crops 457 28% 1,270 43% 1,274 55% 2,060 75% 
Miscellaneous/Herb 26 2% 73 2% 120 5% 135 5% 
Turf/Sod  977 59% 1,452 49% 254 11% 119 4% 
Uncultivated Ag 0 0% 40 1% 0 0% 130 5% 

Total Irrigated 
Acres:  1,653 100% 2,967 100% 2,302 100% 2,755 100% 

2.1.3 Non-Member Enrollment 

The KRWCA conducted a GIS analysis of potential irrigated acres in the Chanac Creek Watershed. The 
results are tabulated in Table 2-4. The analysis revealed that approximately 2,161 acres are potentially 
irrigated agriculture, which is similar to the 2,143 irrigated field acres reported in the 2015 Farm 
Evaluation Surveys (Source ID Section 4). Approximately 665 acres (24%) were identified as potential 
irrigated agriculture that are not currently enrolled as KRWCA members. If all pasture ground and a 
small vineyard that the KRWCA is aware of that might have an individual WDR is removed from this 
analysis, approximately 20% of the potential irrigated agriculture acreage is not enrolled as KRWCA 
members, for a total of 561 acres. The KRWCA is limited in their authority to evaluate non-member 
impacts to Chanac Creek, but it is likely that these areas also contribute to the water quality of Chanac 
Creek. 
 

Table 2-4. Comparison of KRWCA Enrolled Acreage vs. Non-Enrolled Potential Irrigated Agriculture in the Chanac 
Creek Watershed 

Comparison of KRWCA Enrolled Acreage vs. Non-Enrolled 
Potential Irrigated Agriculture in the Chanac Creek Watershed 

 Potential Irrigated Acres 
Enrolled Members: 2,161 

Potential Non-Enrolled Members: 665 
Total: 2,826 

Percentage of Non-Enrolled Acres: 24% 
Percentage of Enrolled Acres: 76% 

Total: 100% 
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3 Source Identification Study Strategy & 
Approach 

The strategy employed to conduct this Source ID Study involved a thorough review of all available and 
relevant information, outreach, and frequent communication with KRWCA members. The various tasks 
undertaken for the Source ID Study included: 

• A literature review was conducted for the COC to determine the likelihood that the limited 
irrigated agriculture in the Chanac Creek Watershed contributes to water quality issues in 
Chanac Creek.  

• Review of Pesticide Use Reports (PUR). 

• Interviews with experts from the University of California (UC) and private sector agronomists 
with over 110 years of combined experience advising growers on issues related to nutrient 
management, irrigation, and management practices to gain additional perspective on the 
management practices used in Kern County. This information was combined with the experience 
of a team of soil scientists, engineers, water quality specialists, and biologists to further evaluate 
the potential impacts of irrigated agriculture and KRWCA members on Chanac Creek water 
quality.  

• Engaged the Tehachapi-Cummings County Water District to better understand local land and 
water uses in the region. 

• A review of the recently submitted Farm Evaluation Surveys (Source ID Section 4) and a separate 
grower survey was also completed to understand and document the numerous protective 
practices that are utilized in the area.  

• Outreach events were also held to keep the members aware of the strategy and the progress of 
the SQMP and the Source ID study. These outreach events also provided additional 
opportunities for grower input into the process and further understanding of the numerous 
protective practices that KRWCA members utilize. 

The KRWCA believes that this process has provided valuable insight and was sufficient to determine the 
likely sources of DDE and Mo. Determining the sources of toxicity to S. capricornutum is more difficult 
given the data and information that is currently available. The results of the Source ID for each COC are 
discussed in detail in subsequent sections. The KRWCA considers this Source ID complete. The findings 
will guide future actions of the SQMP, which has been revised accordingly.
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4 Inventory of Management Practices 
Growers in the Chanac Creek Watershed that are members of the KRWCA have utilized multiple 
conservation practices that are protective of water quality for years, and will continue to do so. Member 
growers are great stewards of the land and are highly efficient in their management of soil and water 
resources. As of publication of this report, there are three KRWCA members in the Chanac Creek area, 
and all three have completed their 2015 Farm Evaluation Surveys. KRWCA members reported that they 
utilize sediment and erosion control practices to keep storm waters off of their fields and also keep any 
storm water that falls on their fields from leaving the fields. Failure to do so may result in the loss of 
crops. The Cummings Valley Basin has been adjudicated since 1972, which further requires highly 
efficient management of the available resources. The KRWCA reviewed the 2015 Farm Evaluation Survey 
data and that information is summarized in the sections below. The section headers correspond to the 
sections of the Farm Evaluation Survey.  

4.1 Part A - General Farm Practices 

Table 4-1 shows the general pesticide application practices that are utilized by KRWCA members in the 
area. The majority of the member acreage utilizes multiple pesticide application practices that are 
protective of water quality. Table 4-2 describes the methods that were used to develop nutrient 
management plans. Approximately 72% of the member acreage in the area utilizes a Certified 
Professional Soil Scientist (CPSS), Certified Professional Agronomist (CPAg), or a Certified Crop Adviser 
(CCA) to develop their nutrient management plans. The remaining 28% of the acreage utilizes nutrient 
management plans that are developed by the member, some of which are likely self-certified to 
complete the required ILRP Nitrogen Management Plans. Overall, it is clear that the members utilize 
multiple resources and management practices that are protective of water, air, and soil and that also aid 
in the efficient use of available resources.  

 
Table 4-1. Pesticide Application Practices for KRWCA Member Growers in the Chanac Creek Watershed 

Pesticide Application Practices for KRWCA Member Growers 
in the Chanac Creek Watershed 

Pesticide Application Practices Percent of Total Acreage 

County permit followed 100% 
Follow Label Restrictions 100% 
Sensitive areas mapped 100% 
Attend trainings 72% 
End of row shutoff when spraying 100% 
Avoid surface water when spraying 100% 
Reapply rinsate to treated field 96% 
Monitoring wind conditions 100% 
Use appropriate buffer zones 100% 
Use vegetated drain ditches 4% 
Monitor rain forecasts 72% 
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Pesticide Application Practices for KRWCA Member Growers 
in the Chanac Creek Watershed 

Pesticide Application Practices Percent of Total Acreage 

Use PCA recommendations 96% 
Chemigation 68% 

 
Table 4-2. Quantification of Methods Used to Develop Nutrient Management Plans 

Quantification of Methods Used to Develop Nutrient 
Management Plans 

Method Used to Develop Nutrient 
Management Plans Percent of Total Acreage 

Certified Professional Soil Scientist 
(CPSS), Certified Crop Adviser (CCA), or 
Certified Professional Agronomist (CPAg) 

72% 

Independently prepared by member 28% 

4.2 Part C - Field Specific Evaluation 

Sprinkler irrigation is the predominant irrigation method for KRWCA members in the Chanac Creek 
Watershed, and accounts for 94% of the member acreage (Table 4-3). Drip irrigation accounts for 6% of 
the acreage. No other irrigation methods were reported on the Farm Evaluation Surveys. Figure 4-1 and 
Figure 4-2 illustrate the percentage of KRWCA member acreage that utilizes various irrigation and 
nutrient efficiency practices that are protective of water quality. Since Cummings Valley basin has been 
adjudicated since 1972, growers in the Chanac Creek watershed are highly motivated to efficiently 
manage water resources.  

The irrigation efficiency practices such as irrigation scheduling, laser leveling, and the use of Certa-Lok 
Yelomine pipe help irrigators apply the appropriate amount of water without over-irrigating. 
Approximately 96% of the member acreage in the area utilizes some form of irrigation scheduling, which 
makes it very unlikely that over-irrigation occurs, and also allows for more efficient management of 
resources. As a result, irrigation efficiency is expected to be very high. 

Figure 4-2 illustrates that multiple nitrogen management practices are used to minimize leaching past 
the root zone. Several of these nitrogen management methods help with the management of multiple 
other nutrients, such as Mo. For example, petiole and irrigation water sampling and soil testing typically 
analyze for a suite of nutrients beyond nitrogen. This information helps determine potential fertilizer 
requirements, if any. Fertigation and split applications of fertilizer helps deliver the right amount of 
nutrients to the crop at the right time, right rate, and at the right location, consistent with the principles 
of the 4 Rs of Nutrient Management (Right source, Right rate, Right time, and Right place). Cover crops 
help prevent soil erosion and sediment discharge, improve infiltration and water holding capacity, while 
also providing several soil fertility and microbiological benefits. Approximately 96% of the member 
acreage splits their fertilizer applications to more closely match actual crop uptake, and 94% of the 
acreage utilizes some form of foliar application. Approximately 68% of the acreage utilizes other 
protective management practices such as fertigation, irrigation water testing, soil testing, and cover 
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crops. All of these methods are useful to achieve high efficiencies which are protective of water quality 
and also reduce input costs for the growers.  

 
Table 4-3. Irrigation Practices of KRWCA Members in the Chanac Creek Watershed 

Irrigation Practices of KRWCA Members in the Chanac Creek Watershed 
Irrigation Practices Field Acres Percent of Total Irrigated Acres 

Primary 

Drip 134 6% 

Sprinkler 2,010 94% 

 

 
Figure 4-1. Percentage of KRWCA Member Acreage Utilizing Irrigation Efficiency Practices 
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Figure 4-2. Percentage of KRWCA Member Acreage Utilizing Various Nitrogen Management Methods to 
Minimize Leaching Past the Root Zone 

4.3 Part E - Sediment and Erosion Control Practices 

Sediment and erosion control management practices are critical to controlling the movement of 
multiple constituents in the environment, such as DDE, Mo, and other constituents that could contribute 
to toxicity to S. capricornutum. Kern River Watershed Coalition Authority members in the Chanac Creek 
Watershed utilize multiple sediment and erosion control practices that are protective of water quality. 
Figure 4-3 illustrates the acreage that utilizes the various irrigation practices for managing sediment and 
erosion. One hundred percent of KRWCA members allow as much time as possible between pesticide 
applications and the next irrigation to mitigate runoff of sediment bound pesticide residue. A minimum 
of 60% of the acreage utilizes other protective management practices such as Certa-Lok Yelomine pipe, 
tailwater return systems, or catchment basins, and 72% of the acreage has no irrigation drainage due to 
field or soil conditions.  

The variety of cultural management practices utilized by KRWCA members are illustrated in Figure 4-4. 
Approximately 97% of the acreage was reported to have no storm drainage due to field or soil 
conditions. The majority of the KRWCA member’s acreage also utilizes several other cultural practices 
that are protective of water quality. All KRWCA members in the Chanac Creek Watershed are also 
required to complete and certify Sediment and Erosion Control Plans (SECPs) as a result of the Sediment 
Discharge and Erosion Assessment Report (SDEAR) that was submitted by the KRWCA to the CVRWQCB 
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in February 2015. These SECPs will further document the protective practices that are utilized, provide 
an official plan, and if necessary, provide recommendations for any additional practices that are needed 
to control sedimentation and erosion from the grower’s fields.  

Considering the numerous protective management practices that are utilized by KRWCA members in the 
area, it is very unlikely that these members contribute to water quality issues in Chanac Creek. However, 
the KRWCA will continue active education and outreach as a part of the SQMP to share information on 
protective management practices such as sediment and erosion control. The MPEP will provide 
additional information on management practices that are protective of water quality, that potentially 
improve farm efficiency, and that potentially reduce input costs for growers. Continuing these efforts 
will make it even less likely that the water quality issues in Chanac Creek are attributable to the 
management practices of the KRWCA members. It is uncertain if the other land uses or non-members in 
the Chanac Creek Watershed utilize the numerous protective management practices that the KRWCA 
members do, and their impact on the water quality of Chanac Creek is unknown.  
 

 
Figure 4-3. Percentage of KRWCA Member Acreage Utilizing Various Irrigation Practices for Managing Sediment 
and Erosion Control 
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Figure 4-4. Percentage of KRWCA Member Acreage Utilizing Various Cultural Practices for Managing Sediment 
and Erosion 
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5 Constituents of Concern and Prioritization 
The COC evaluated in this Source ID are: 

• DDE 

• Molybdenum 

• Toxicity to S. capricornutum  

The COC evaluated in this Source ID are summarized with their respective water quality trigger limit 
(WQTL) and exceedances in Table 5-1.  
 

Table 5-1. Summary of WQTLs for COC 

Summary of Water Quality Trigger Limits Constituents of Concern 
Constituent of 

Concern Priority Trigger 
Limit 

# of 
Exceedances* Exceedance 1 Exceedance 2 Exceedance 3 

DDE Intermediate 0.001 µg/L 3 July 20, 2015: 
0.031 µg/L 

August 18, 2015: 
0.0097 µg/L 

March 7, 2016: 
0.19 µg/L 

Molybdenum Intermediate 10 µg/L 2 June 12, 2015: 
22.0 µg/L 

August 18, 2015: 
27.0 µg/L n/a 

Toxicity to 
Selenastrum 

capricornutum 
High Significant 

effect 2 July 20, 2015 
(48% effect) 

March 7, 2016 
(51% effect) n/a 

NOTES: *Summation of exceedances through September 2016.  

 

The SQMP prioritizes the COC. The KRWCA recognizes the exceedance of any toxicity objective should 
be designated as “extreme” or “high” level priority, as identified by other CVRWQCB-approved 
management plans. Based on research conducted and our current understanding of the Chanac Creek 
watershed, the KRWCA does not believe that DDE or Mo requires an “extreme” or “high” level priority, 
and that a priority of “intermediate” is appropriate.  

5.1 Dichloro-diphenyl-dichloroethylene (DDE) 

5.1.1 Background Information 

DDE (dichloro-diphenyl-dichloroethylene) is an organochlorine insecticide that is a breakdown product 
of DDT (dichloro-diphenyl-tricholoroethane). It is a white crystalline solid that is tasteless and almost 
odorless. It was once widely used to control insects on crops and insects that carry diseases (USDHH, 
2002). The first full-scale uses were as the main agent for the control of insect vectors of diseases 
including malaria, Chagas’ disease, plague, typhus, yellow fever, dengue/haemorrhagic fever, 
encephalitis, filariasis, African trypanosomiasis, onchocerciasis, and leishmaniasis (CDFA, 1985). DDT is 
still the main agent for control of these diseases in developing countries.  

In the 1940s, DDT was generally accepted as a universal insecticide for agricultural as well as residential, 
commercial, and public health applications, with the peak usage occurring in the late 1960s. The use of 
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DDT in the United States decreased as many species of insects developed a resistance to the pesticide, 
more specific pesticides were developed, and as the awareness of potential environmental 
contamination issues increased. The United States Environmental Protection Agency (US EPA) initiated 
hearings of the issues related to DDT use in 1971 that culminated in the elimination of the use of DDT 
for all domestic purposes as of December 31, 1973 (CDFA, 1985). Use of DDT may still be permitted in 
cases of a public health emergency (USDHH, 2002).  

5.1.2 DDT/DDE Use in California 

The uses of DDT in California ranged from control of agricultural pests to control of cockroaches in 
residences and mosquito abatement in neighborhoods (CDFA, 1985). DDT was declared a restricted 
material by the California Department of Food and Agriculture (CDFA) in 1963, and the last year in which 
substantial amounts of DDT were applied to California crops was 1970. Agricultural usage of DDT in 
California has not been reported since 1972. There was minimal usage of DDT (less than 200 pounds per 
year) for special local needs in 1974-1980 for residential pest control and vector control. 

5.1.3 DDT and DDE in the Environment 

DDT and its primary derivatives DDE and dichloro-diphenyl-dichloroethane (DDD) are manufactured 
chemicals and are not known to occur naturally in the environment (WHO, 1979; US DHHS, 2002). DDE is 
only found in the environment as a result of breakdown of DDT. DDT and its derivatives are very 
persistent and accumulate in the environment. It is possible they persist for up to hundreds of years, but 
the actual persistence time depends on many factors such as temperature, soil type, and soil moisture. 
DDT biodegrades primarily to DDE under aerobic soil conditions found in the Chanac Creek Watershed. 
The degradate DDD is more prominent under anaerobic soil conditions. Over long periods of time, DDT 
may become sequestered in soil particles and become less available to degradation by microorganisms, 
volatilization, and plant uptake. 

DDT, DDE, and DDD are strongly adsorbed to soil particles and organic matter. Their organic carbon 
partition coefficients (Koc; a relative measure of the soil mobility of organic chemicals) are 1.5 x 105 
(Swann et al, 1981), 5.0 x 104 (Sablejic, 1984), and 1.5 x 105 (Meylan et al., 1992), respectively, and they 
are only slightly soluble in water (US DHSS, 2002). As a result, they mostly remain in the surface horizons 
of soil which limits leaching into lower horizons and ultimately groundwater. The primary mechanism of 
transport of DDE to surface water is runoff that transports particulate matter such as soil particles and 
organic matter. In surface water, DDT will bind to particles in the water, settle, and be deposited in the 
sediment. Considering these factors, it is reasonable to conclude that agricultural management practices 
that limit runoff such as sediment and erosion control will also limit the movement of DDE from 
agricultural fields to nearby waterways. 

As described in Section 4 of this Source ID, KRWCA members in the Chanac Creek Watershed currently 
utilize numerous sediment and erosion control practices that are protective of water quality. All KRWCA 
members in the area are also required to complete SECPs, which will further document the numerous 
protective management practices that KRWCA members utilize that control DDE movement from their 
lands. 

A final step that the KRCWA took to evaluate potential DDE contribution from agriculture is reviewing 
the California Legislature House Resolution 53, adopted by the Assembly on August 31, 1984, which 
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directed the Department of Food and Agriculture (CDFA) to investigate possible sources of DDT in the 
environment (CDFA, 1985). The CDFA investigated three possible sources of contamination by DDT and 
its breakdown products that are agriculturally related: 

1. New illegal use of DDT. 

2. Use of other pesticides that might be contaminated with DDT or its derivatives. 

3. Persistent residues from previous legal applications of DDT. 

The results indicated the following: 

• There was no evidence of illegal use of DDT since the 1973 domestic use restriction. 

• Other pesticides that may contain DDT could not account for the contaminated residues. 

• All 99 soil samples that were collected and analyzed throughout California and including Kern 
County contained DDT. 

• Soil contaminated with DDT may move into drains as a result of mechanical agricultural 
practices. 

• The persistent DDT contamination was likely a result of previous legal applications. 

This study suggests that DDT and its derivatives are likely ubiquitous in many areas in Kern County and 
beyond. However, it is likely that movement of DDT and its derivatives can be controlled with sediment 
and erosion control practices, many of which are already utilized by KRWCA members in the Chanac 
Creek Watershed. Practices from the other 90% of land uses (Source ID Section 2.1.2 and Section 2.1.3) 
may not be as protective. 

5.1.4 Storm Events and Debris Flows 

El Nino conditions caused extreme storm events in the Kern County Mountains with heavy rainfall in 
very short periods of time. Table 5-3 highlights the rainfall with notes explaining the duration and 
damage caused by the storm water runoff. Additionally, there are a couple of documented occasions 
where these heavy storms caused mud and debris flows. The most publicized event was Tropical Storm 
Delores (Tehachapi News, 2015; Bakersfield Californian and Tehachapi News, 2015; Williams, 2015), but 
there was also another extreme event in October (Budge, 2015).  

Tropical Storm Dolores occurred in late July 2015 and was originally a tropical cyclone that was 
ultimately downgraded to a tropical storm. It originated in the eastern Pacific near Mexico and brought 
thunderstorms, heavy rains, and flash flooding to the Tehachapi and Cummings Valley areas. These 
conditions were similar to the one-hundred year storm modeling conducted for Kern County’s planning 
department which projected flooding in eastern Tehachapi, southern Brite Valley and southeastern 
Cummings Valley.  

The area around Chanac Creek received approximately two inches of rainfall between July 18 and 20 
(Tehachapi News, 2015; Bakersfield Californian and Tehachapi News, 2015; Williams, 2015), which was 
just before the first exceedance of DDE occurred from the Chanac Creek monitoring location on July 20, 
2015 (Table 5-1). The heavy rainfall lead to substantial mud, rock, and other debris movement across 
the Cummings Valley. As a result, many local roads were temporarily closed including parts of Highways 
58 and 202, and other local roads such as Banducci and Cummings Valley Roads. The most impacted 
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areas were around Perch Street and Rowe Avenue in the area of the Triassic Legacy Vineyard. At least 10 
homes were affected by the mud and rock movement just east of Highway 202 and the intersection of 
Cummings Valley Road. The debris flows moved large amounts of sediment from multiple land uses that 
potentially contained DDE and other constituents into Chanac Creek. Tehachapi resident Patrick 
Campbell, who works for the Mojave Air and Spaceport Fire Department, stated the following to 
Tehachapi News (Tehachapi News, 2015): 

“I have been responding to mud slides for the past 30 years, and this is by far the most 
devastating. The top of the mountain, at around 6,000 feet, had a mud slide that went across 
Cummings Valley Road in four different spots and ended up in Chanac Creek.” 

The mud and rock flow was estimated to be at least 10 feet high and three-to-four times wider than the 
normal channel of Chanac Creek (Tehachapi News, 2015). Another debris flow in October 2015 also 
caused Highway 58 to close in both directions between Highway 202 and Mojave and stranded many 
vehicles in the debris (Budge, 2015). This storm event also likely mobilized sediment from the larger 
watershed that might eventually end up in Chanac Creek. Lt. Isaac Gifford, a 20-year veteran of the Kern 
County Sheriff’s Office Search and Rescue Team, stated the following after the storm: 

“This was a once-in-a-hundred-years storm. I’ve never seen anything like this.” 

These storms caused mass-movement of sediment across the Cummings Valley and into Chanac Creek. 
These storms exceeded the capacity of reasonable sediment and erosion control management practices 
that are used by KRWCA members in the area (Source ID Section 4.3). The water and sediment also 
moved across nonmember and non-irrigated agricultural areas such as residential, grazing, and 
governmental areas, that could be the source of DDE, Mo, and other COC that have water quality 
implications for Chanac Creek. Because the drainage channels carry storm water runoff directly to 
Chanac Creek, an exceedance of any constituent from the current monitoring location is not reflective 
solely of current irrigated agricultural practices. The correlation of storm events and COC exceedances is 
highlighted in Table 5-2. Photos 1 through 6 illustrate some of the debris flow that occurred during the 
July and October 2015 storm events, as documented by the news media.  
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Photo 1 – Several feet of mud was left on this driveway and roadway near Bear Valley Springs following heavy 
rain on Sunday night, July 19, into Monday, July 20, 2015. Source: Tehachapi News 
 

 
Photo 2 – Fire Captain Brian Bonkosky, in the blue shirt, works with inmates from the firefighting crew at the 
nearby California Correctional Institution to clear debris from a channel in the aftermath of a storm on Monday 
July 20, 2015. Source: Tehachapi News 
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Photo 3 – Highway 202 near Tehachapi was closed by a mudslide Sunday night, July 19, 2015. Source: Tehachapi 
News 
 

 
Photo 4 – Samantha Brown, left, and Thea Swann shovel mud at Cummings Valley School on Monday, July 20, 
2015. Source: Tehachapi News 
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Photo 5 – A mudslide closed HW 202 near Tehachapi. The highway is the main access for California Correctional 
Institution, the Cummings Valley, and the communities of Bear Valley Springs and Stallion Springs. A detour was 
available. Source: Tehachapi News 

 

 
Photo 6 – Highway 58 east of Cameron Road on Saturday, October 17, 2015. Source: Tehachapi News 
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5.1.4.1 Correlation with Extreme Storm Events 

Samples collected to represent Chanac Creek in 2010, 2015, and 2016 have strong correlation between 
the DDE concentration and extreme storm events. Correlations can also be made by comparing turbidity 
and total suspended solids present in the assessment and duplicate samples. These correlations are 
demonstrated in Table 5-2, which summarizes the sample analysis results, provides rainfall data, and 
relevant notes.  

It is also important to note that the 2010 sample, which showed one of the highest detections of DDE 
representative of Chanac Creek, was collected from the culvert on Pellisier Road. At that time, the 
sample was collected upstream of agriculture and is representative of storm water drainage from the 
Watershed. This indicates that the contamination is a result of upstream erosion of sediment that is 
carried to Chanac Creek through the drainage channels designed to protect the Valley floor from 
flooding.  
 

Table 5-2. Summary of Turbidity, Total Suspended Solids and DDE Showing a Correlation to Soil Mobilization 
Caused by Extreme Storm Events that Occurred in the Chanac Creek Watershed 

Summary of Turbidity, Total Suspended in Solids and DDE Showing a Correlation to Soil 
Mobilization Caused by Extreme Storm Events that Occurred in the Chanac Creek Watershed 

Sample 
Date Type1 Turbidity 

(NTU) 
TSS 

(mg/L) 
DDE 

(µg/L) 
Rainfall2 

(inches) Notes 

01/20/10 A 2,610 Not 
tested 0.1374 1.28 Rainfall occurred over two days 

including the sample date. 

06/12/15 

A 130 50 Not 
tested 

0.26 

Heavy rainfall for in short 
periods of time in the days prior 
to the sampling event  caused 
flooding in northwestern area of 
the Chanac Creek Watershed 
(0.12” on June 10 and 0.14” on 
June 12). 

D 200 180 Not 
tested 

07/20/15 

A 610 960 0.31 

2.24 

Tropical Storm Delores brought 
extreme rainfall for a two hour 
period causing mudslides in 
Cummings Valley on July 19 
(1.94” between 7-9pm)and nearly 
0.5 inches of rain fall between 6-
9pm on July 18. 

D 560 700 0.31 

08/18/15 

A 250 960 0.0097 

0 

The sample taken in this month 
was part of the established 
monthly monitoring protocol. 
No additional rain had fallen 
since the Dolores event. Ponded 
water greater than 8 inches still 

D 250 700 0.011 
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Summary of Turbidity, Total Suspended in Solids and DDE Showing a Correlation to Soil 
Mobilization Caused by Extreme Storm Events that Occurred in the Chanac Creek Watershed 

Sample 
Date Type1 Turbidity 

(NTU) 
TSS 

(mg/L) 
DDE 

(µg/L) 
Rainfall2 

(inches) Notes 

remained from Dolores event. 

09/15/15 

A 280 120 ND 

0 

The sample taken in this month 
was part of the established 
monthly monitoring protocol. 
No additional rain had fallen 
since the Dolores event. Ponded 
water greater than 8 inches still 
remained from Dolores event. 

D 270 110 ND 

03/7/16 

A 3,900 7,600 0.19 

3.53 

Heavy snow in the mountainous 
area of the Chanac Creek 
Watershed on March 5-7, 
followed by heavy runoff as the 
weather warmed. 

D 1,700 3,400 0.058 

1A= Assessment sample / D= Duplicate sample 
2Rainfall data obtained from Weather Underground, Tehachapi Municipal Airport weather station. 

 
As shown in Table 5-2, extreme storms that caused landslides and flooding in the Chanac Creek 
Watershed appear to have mobilized DDE contaminated soil. These storm events are further discussed 
in Section 5.1.4, Storm Events and Other Debris Flows. 

5.1.5 California Corrections Institution (CCI) Tehachapi 

The California Department of Corrections and Rehabilitation (CDCR) California Correction Institution 
(CCI) owns and operates a Wastewater Treatment Facility (WWTF) that serves a prison in the Cummings 
Valley. The Waste Discharge Requirements (WDR) Order Number is R5-2011-0007. The WWTF produces 
disinfected and tertiary-treated water (effluent) that is recycled via spray irrigation for final treatment 
on a 181 acre land application/reuse areas near Chanac Creek. According to the WDR, the prison also 
has an agreement with the Tehachapi-Cummings County Water District to recycle effluent on the nearby 
Horse Thief golf course and to adjacent sod/turf farms. Sewage sludge is also produced at the WWTF 
and is used as a soil amendment on the prison’s land application area. Many of the fields that potentially 
receive effluent or sewage sludge are near or adjacent to Chanac Creek.  

The WDR Groundwater Considerations Section 46 notes that surface water drainage in the area is to 
Chanac Creek. The WDR Monitoring and Reporting Program (MRP) requires annual monitoring of the 
effluent for a list of Priority Pollutants that include DDT, DDE, and DDD. The MRP also requires 
monitoring of the sewage sludge for several constituents. According to the Water Board’s California 
Integrated Water Quality System Project (CIWQS) for the WWTF, there have been at least 159 violations 
for issues such as: 
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• Effluent quality violations for total suspended solids, dissolved oxygen, total nitrogen, and total 
Coliform. 

• Multiple missed samples for required constituents and freeboard. 

• Missing groundwater monitoring events. 

• Excessive timeframes of stockpiled sewage sludge. 

• Three sewage spill events. 

A review of 2015 Self-Monitoring Report indicated that DDT and DDE were not detected in any of the 
analyses that were conducted in 2015. As described in Section 5.1.2 – DDT/DDE Use in California, DDE is 
strongly absorbed to soil particles and is largely insoluble. A review of the relevant Mo data is discussed 
in the subsequent Mo sections. It is not clear if the prison has a current and adequate SECP to minimize 
off-site movement of sediment that may potentially contain legacy DDE, Mo, or other constituents that 
may cause water quality issues such as toxicity to S. capricornutum in Chanac Creek.  

The KRWCA spoke with residents in the area that stated there are minimal or inadequate sediment and 
erosion control practices in place around the land application area. Although it is difficult to draw any 
direct connections between the prison’s land application of effluent and sewage sludge and water 
quality issues in Chanac Creek with the currently available data and information, it is certainly possible 
that the prison contributes to various water quality issues in the area. The KRWCA does not have 
jurisdiction over the prison as it is regulated under an individual WDR. The potential impacts of the 
prison’s land application practices on Mo exceedances in Chanac Creek are discussed in the Mo section 
below.  

5.1.6 Source Identification Conclusions for DDE 

Considering the factors discussed in the previous sections, the KRWCA concludes that exceedances of 
DDE in Chanac Creek are not a direct or indirect result of current agricultural practices of the KRWCA’s 
members. Commercial agriculture only accounts for up to 10% of the land area in the Chanac Creek 
Watershed (Source ID Section 3) and DDE has not been used as an agricultural insecticide in over 40 
years. DDE was historically used throughout California for residential and agricultural purposes and can 
be persistent for many decades. As a result, it is likely that there is legacy DDE in the soil of the Chanac 
Creek Watershed. This includes residential areas, governmental, Highway right-of-ways, and potentially 
agriculture.  

Because DDE is largely immobile in soil and is only slightly water soluble, sediment and erosion control 
management practices that limit or preclude sediment discharge under typical storm events and 
irrigation should be sufficient to address future movement of DDE to Chanac Creek from irrigated 
agriculture. All KRWCA members in the area are required to complete an SECP based upon the analysis 
described in the SDEAR prepared by the KRWCA and submitted to the Water Board in February 2015. 
Member growers in the area currently employ multiple practices that are protective of water quality 
(Source ID Section 4). As a result, it is very likely that legacy DDE detected at the Chanac Creek 
monitoring location could come from nonmembers, residential, governmental, or other non-irrigated 
agricultural areas in the Chanac Creek Watershed that are beyond the influence of the KRWCA.  

Extreme storm events and debris flows such as Dolores and other events will likely exceed the 
capabilities of any reasonable sediment and erosion control management practices. Moreover, DDT was 
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used for residential and governmental purposes and the status of the sediment and erosion control 
practices of those land uses are uncertain. Future exceedances of DDT, DDE, and/or DDD may continue 
to occur regardless of the management practices employed by KRWCA members in the area because of 
the flooding potential of the Cummings Valley which is drained by Chanac Creek, and the possibility of 
insufficient management practices of non-KRWCA members and other land uses. It is also possible that 
the prison located in the Cummings Valley contributes to various water quality issues in Chanac Creek. 
Outreach to growers on these issues and related management practices will continue and the KRWCA 
will continue to monitor the concentration of DDE in Chanac Creek, as required. The KRWCA has no 
jurisdiction over other land uses in the area that may impact the water quality in Chanac Creek. As a 
result of these findings and conclusions, the KRWCA proposes the removal of DDE from the SQMP.  

5.2 Molybdenum 

Molydenum is an essential micronutrient that is required for optimal plant growth. It is an essential 
component of nitrate reductase, an enzyme concentrated in chloroplasts, which catalyzes the 
conversion of nitrate to nitrite (Havlin et al., 2005). It is also an essential component of other enzymes 
such as xanthine dehydrogenase, aldehyde oxidase, sulfide oxidase, and possible enzymes that catalyze 
diverse and unrelated reactions. The basic enzymatic role of Mo is related to its function as a redox 
carrier (Kabata-Pendias, 2011). Molybdenum is also a structural component of nitrogenase, the enzyme 
essential to dinitrogen (N2) gas fixation by root-nodule bacteria of leguminous crops, by some algae and 
actinomycetes, and by free-living, N2-fixing organisms. Molybdenum has an essential role in iron 
absorption and translocation in plants, which explains why a common Mo-deficiency symptom is similar 
to interveinal chlorosis typically seen when an iron deficiency exists (Havlin et al., 2005). Plants absorb 
Mo as the weak acid molybdate (MoO4

-2) that can form complexes with other phosphomolybdates. 
Molybdenum complexation may explain why Mo can be absorbed in relatively large amounts without 
any apparent toxicity.  

Molybdenum content in plant tissues is normally low and less than 1.0 parts per million (ppm) (Havlin et 
al., 2005). Typical concentrations in alfalfa tissues samples taken at one-tenth bloom are as follows 
(Meyer et al., 2007): 

• Deficient = less than 0.3 ppm 

• Marginal = 0.3 – 1.0 ppm 

• Adequate = 1.0 – 5.0 ppm 

• High = greater than 5.0 ppm 

Molybdenum removal rates from harvest of alfalfa hay are generally low and are shown in Table 5-3. 
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Table 5-3. Molybdenum Removal Rates from Harvest of Alfalfa Hay  

Molybdenum Removal Rates from Harvest of Alfalfa Hay 

Nutrient 
Alfalfa Hay Yield 

Symbol 
6 tons/acre 8 tons/acre 10 tons/acre 12 tons/acre 

Nutrient Removal (lb/acre); dry weight basis 

Molybdenum Mo 0.024 0.032 0.04 0.048 

Excessive amounts of Mo in forage are toxic to ruminants such as cattle or sheep (Havlin et al, 2005). A 
cattle disease known as molybdenosis is caused by an imbalance of Mo and copper (Cu) in the diet. 
Ruminants have a high sensitivity to dietary Mo, and molybdenosis can occur in the animals if the Cu to 
Mo ratio in the feed that makes up a high percentage of their diet falls below 2:1 (McDowell, 1985; 
Miltimore and Mason, 1971). A higher ratio of 3:1 to 5:1 has been advised as a minimum in pastures, 
forages, and animal feeds (Alloway, 1973; Suttle, 1986; Radostits et al., 1994). High forage Mo (greater 
than 5.0 ppm) has also been implicated in predisposing horses to bone development diseases (Walsh 
and O’Moore, 1953; Bridges et al., 1984). It is important that all elements that are likely to interfere with 
Cu absorption by animals be analyzed in the feeds grown where substantial loading of those elements 
occurs (McBride et al., 2000).  

High Mo forage may occur on wet, high-pH and high organic matter soils. In the 1940’s, researchers 
identified Mo-induced copper deficiency in livestock and some of the soil and plant characteristics 
causing molybdenosis in Kern and other counties in the southern San Joaquin Valley (Meyer et al., 
1999). Similar issues were also found in multiple California counties in the 1950’s and 1960’s. In 1950, 
53.5% of the 71 alfalfa fields that were sampled in Kern County had Mo concentrations in excess of 10 
ppm. By 1985, most of the samples collected and analyzed from those fields had Mo concentrations that 
were less than 10 ppm, but many samples that were tested had Mo concentrations that were high 
enough that some classes of livestock needed supplemental copper in their diets (Meyer et al., 1999). As 
shown in Table 2-3, alfalfa has not been grown in this region since early 2000; even at that time, it was 
only a minor commodity for the region. Members of the KRWCA reported that they were not aware of 
any cases of molybdenosis in the Chanac Creek Watershed.  

5.2.1 Molybdenum in Soil 

The average content of Mo in the Earth’s upper crust is 1.5 milligrams per kilogram (mg/kg) (Kabata-
Pendias, 2011). The Mo content is higher in granitic rocks and argillaceous sediments (up to 2.5 mg/kg). 
The most common Mo mineral is molybdenite (MoS2), which occurs in several geologic formations. 
Molybdenite is a primary ore deposit and a main source of Mo. Other sources of Mo include copper 
mine byproducts. The main use of Mo is in metallurgy for the hardening of alloys and as catalysts in 
electronics and chemistry.  

In general, the Mo content of soils usually resembles that of the parent material. The average Mo 
concentration of soils is approximately 1.1 mg/kg, and generally ranges from 0.2 to 5 mg/kg (Kabata-
Pendias, 2011; Havlin et al., 2005). Concentrations of over 30 mg/kg have been reported in the United 
States. In a statewide study of 22 soils series samples that were collected in 1967, the three highest Mo 
detections, with elevated concentrations up to 9.6 mg/kg, were collected in Kern County (Bradford et 
al., 1996). In theory, the typical species of Mo in solution (MoO4

-2, HMoO4
-, and H2MoO4

-2) are anions 
and are mobile in the soil vadose zone. However, various Mo species may be bound to iron and 
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aluminum oxides in soils and sediments, which likely determine the behavior of Mo in the environment. 
The mobility of Mo in soil and soil solution is highly dependent upon soil pH and redox conditions. As a 
result, predicting the fate of Mo in soils is difficult. The behavior of Mo is unique among micronutrients 
because it is least soluble in acidic soils and readily mobilized in alkaline soils. Inorganic Mo is largely 
associated with iron oxides and organic matter. The concentrations of Mo in forest litter can reach 
concentrations of 50 mg/kg.  

A common practice to increase plant available Mo in soils involves the addition of agricultural lime or 
calcium carbonate (CaCO3) that increases soil pH. Soils in arid and semiarid regions generally have higher 
Mo concentrations than soils in humid and temperate climates (Kabata-Pendias, 2011). Molybdenum 
deficiency is infrequent in the San Joaquin Valley of California, and natural concentrations may be 
elevated when compared to typical averages (Meyer et al., 2007). Supplemental Mo fertilizer is rarely 
needed in the San Joaquin Valley and Cummings Valley areas. The KRWCA spoke with UC Cooperative 
Extension Specialists and private sector agronomists with over 110+ years of combined experience in 
nutrient management in the San Joaquin Valley. They stated that they have never recommended 
application of supplemental Mo fertilizer in the southern San Joaquin Valley (Personal Communication).  

5.2.2 Molybdenum Fertilizers 

Table 5-3 shows sources of Mo fertilizer (Havlin et al., 2005). This information was researched and used 
to develop a survey for KRWCA members in the Chanac Creek area about the potential use of those 
products. Survey results and other communications with KRWCA members in the Chanac Creek 
Watershed indicated that growers do not apply any of the synthetic Mo fertilizers listed in Table 5-3. 

Although not used by the organic agriculture in the Cummings Valley, animal wastes contain small 
quantities of Mo and average application rates provide sufficient plant available Mo. If used, Mo 
fertilizers are applied at low rates (0.5 to 5 ounces per acre or 0.03 to 1.0 pounds per acre). Solutions of 
Mo can be applied to the soil, foliar sprayed, or applied as a seed coating. Seed treatments are generally 
the best option. Seed treatments allow for even application of Mo and require lower Mo rates than soil 
applications (e.g. 0.03 to 0.06 pounds per acre) (Mahler, 2000). Research indicates that 1/8 ounce per 
acre of Mo applied as a seed treatment will increase pea yields the same amount as 1.0 pound per acre 
of Mo applied directly to the soil.  

One major problem with applying Mo directly to the soil is that it is difficult to evenly distribute in the 
small amounts that are required. The University of Idaho does not recommend soil application of Mo 
unless the Mo is dissolved in water and sprayed directly on the soil (Mahler, 2000). Foliar sprays are also 
rarely used because spraying low rates of 0.03 to 0.14 pounds of Mo per acre is expensive and difficult, 
and applications do not benefit subsequent crops. Molybdenum sources are also sometimes combined 
with nitrogen-phosphorus-potassium fertilizers. Although liming the soil to increase Mo availability is 
generally the best option to correct Mo deficiencies, liming can be more expensive, labor intensive, and 
takes longer than Mo fertilization, and in some cases changing the soil pH may be undesirable.  

Soil testing for Mo to determine Mo fertilizer needs is not recommended (Meyer et al., 2007). Plant 
available Mo is present in soil in very small amounts, so soil Mo analysis is technically imprecise and 
generally not commercially available as most regions do not have sufficient growth response field trials 
to correlate with laboratory analyses (Mahler, 2000). Plant tissue testing is the best method for 
investigating nutrient deficiencies for Mo. Minimal work has been done to establish sufficiency ranges 
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for Mo in most crops grown in California, but the ranges shown in the beginning of this section are 
generally considered as proper estimates.  
 

Table 5-4. Sources of Molybdenum Fertilizer 

Sources of Molybdenum Fertilizer 

Sources Chemical Formula Percent Molybdenum 

Ammonium molybdate (NH4)6Mo7O24 ● 2H2O 54% 

Sodium molybdate Na2MoO4 ● 2H2O 39% 

Molybdenum trioxide MoO3 66% 

Molybdenum frits Fritted glass 1-30% 

5.2.3 Molybdenum in Sewage Sludge 

Sewage sludge can contain relatively high concentrations of Mo (5 to 50 mg/kg) (McBride et al., 2000). 
The US EPA Part 503 risk assessment of agricultural application of sewage sludge has set a ceiling 
concentration limit of 75 mg/kg for biosolids that are land applied (US EPA, 1994). A cumulative loading 
limit has not been set. This is a concern to forage growers looking to avoid molybdenosis in the 
ruminants that consume the forage grown on land receiving sewage sludge. Molybdenum availability is 
higher from alkaline sludges than from acidic or near-neutral sludges. In alkaline sludges, a substantial 
fraction of the total Mo is immediately water-soluble or easily extractable (Richards et al., 1997; 
McBride, 1998). McBride et al. (2000) found through greenhouse and field studies that Mo can have a 
long residual availability in sludge amended soils, and that the sludge application decreased the Cu-Mo 
ratios in legume forages below the recommended limit of 2:1 for ruminant diets, which was a 
consequence of high bioavailability of Mo and low uptake of Cu added in the sludge.  

Waste Discharge Requirements R5-2011-0007 for the California Department of Corrections and 
Rehabilitation (CDCR) California Correctional Institution (CCI) describes that the prison applies Class B 
biosolids to 60 acres at a rate of 35.4 tons/acre (CA RWQCB, 2011). The KRWCA reviewed data from the 
2015 4th Quarter Self-Monitoring Report (Ching, 2016) and found that the average Mo concentration in 
the biosolids was 17 mg/kg. Information on actual application rates and moisture contents of the 
biosolids was not available in the report or the WDR, so estimates were made based on the limited 
information that was available.  

The WDR Sludge Management and Biosolids Disposal section item 18 notes that the CCI submitted a 
pre-application report on June 3, 2010 that indicated a total of 2,127 tons of Class B biosolids would be 
applied to 60 acres at a rate of 35.4 tons per acre (tons/acre). Using the 35.4 tons/acre application rate 
listed in the WDR and several estimates of potential moisture content of the biosolids, the range of 
potential Mo loading rates were calculated and are included in  

Table 5-5. The estimated potential Mo loading rates range from 0.2 lb/ac at 80% moisture to 1.1 lb/ac at 
10% moisture. Assuming a 50% moisture content as an arbitrary estimation, the Mo loading rate would 
be approximately 0.6 lb/acre. This application rate is approximately 10.5 times greater than the Mo 
removal rate of 0.04 lb/ac for a 10 ton/acre alfalfa crop from Table 5-3 adjusted for an estimated Mo 
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use efficiency of 70%. Meyer et al. (2007) and Meyer et al. (1999) recommend Mo application rates of 
0.4 to 0.6 lb/ac (approximately 1 lb/ac of sodium molybdate) to alfalfa in the winter and state that those 
application rates should be sufficient for 5 to 15 years. Additional estimates of moisture content and the 
related Mo application rates are provided in Table 5-5.  
 

Table 5-5. Estimated Potential Molybdenum Loading Rates from Land Application of Biosolids with Varying 
Moisture Contents 

Estimated Potential Molybdenum Loading Rates from Land Application of 
Biosolids with Varying Moisture Contents* 

Biosolids Application 
Rate (tons/acre) 

2015 Average 
Molybdenum 

Concentration 
(mg/kg) 

Estimated 
Moisture 

Content (%) 

Molybdenum Application 
Rate (lb/ac) 

35.4 17 10% 1.1 

35.4 17 30% 0.9 

35.4 17 50% 0.6 

35.4 17 80% 0.2 

Note: *Produced by the California Department of Corrections and Rehabilitation California Correctional Institution in the 
Cummings Valley.  

Based on these estimates from the available data, if the prison frequently applies (i.e. more frequent 
than 5 to 15 years) their biosolids at this rate to the same land in the Cummings Valley, it is possible that 
agronomic rates for Mo are exceeded by the application of the biosolids which may contribute to water 
quality issues in Chanac Creek. Meyer et al. (2007) also states that thorough records of Mo application 
times and amounts along with repeated tissue testing are essential to determine when to apply or 
reapply the nutrient. The KRWCA is not aware if the prison maintains these important records for the 
application of biosolids produced at their facility of if adequate sediment and erosion practices are in 
place on the land application areas.  

5.2.4 Molybdenum Summary and Conclusions 

Molybdenum is an essential plant micronutrient that is required for optimal plant growth. The 
concentrations of Mo in plant tissues and soil are generally low, as are the Mo removal rates from the 
soil via crop harvest. Excessive Mo concentrations in forage can cause an imbalance of the Cu:Mo ratio 
of ruminant diets which may lead to health issues. Molybdenosis has been reported in Kern County, but 
growers in the Chanac Creek Watershed are not aware of any recent issues.  

The concentration of Mo in Kern County soils is high when compared to other areas of California. As a 
result, Mo deficiencies are rarely an issue in Kern County, and growers in the Chanac Creek Watershed 
reported that they do not apply synthetic Mo fertilizers. Even if a localized Mo deficiency occurred, the 
pH of the soil can be raised which will make greater proportions of the total soil Mo plant available 
without having to add Mo fertilizer. The mobility of Mo in soil is dynamic and not well understood.  
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The CA Correctional Institution in the Cumming’s Valley applies treated wastewater and biosolids to land 
around and adjacent to Chanac Creek. The wastewater is not analyzed for Mo, but the concentrations 
and estimated application rates of the biosolids suggest that agronomic rates for Mo application could 
be exceeded if the prison is applying the biosolids to the same area with a frequency more often than 5 
to 15 years. It is also not clear if the CA Correctional Institution has a sufficient sediment and erosion 
control plan in place to control movement of sediment to Chanac Creek. Based on the information in 
this Source ID, the KRWCA believes that the exceedances of Mo in Chanac Creek were not a reflection of 
irrigated agricultural practices of KRWCA members in the area. As a result, the KRWCA proposes 
removal of Mo from the SQMP.  

5.3 Toxicity to Selenastrum Capricornutum 

5.3.1 Background Information 

The Tulare Lake Basin Plan describes a narrative objective for toxicity in which “all waters shall be 
maintained free of toxic substances in concentrations that produce detrimental physiological responses 
in human, plant, animal, or aquatic life.” Additionally, the General Order states that discharges “shall not 
cause or contribute to an exceedance of applicable water quality objectives in surface water, 
unreasonably affect applicable beneficial uses, or cause or contribute to a condition of pollution or 
nuisance.” To address these limitations the General Order requires aquatic toxicity testing to be 
conducted as part of Core and Assessment monitoring (whenever water is present, a maximum of one 
sample per month) using method EPA-600-6-91-003 Short-term Methods for Estimating the Chronic 
Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth Edition. The General Order 
states the purposes of toxicity testing are to:  

1. Evaluate compliance with the Basin Plan narrative toxicity water quality objective; 

2. Identify the causes of toxicity when and where it is observed (e.g. metals, pesticides, ammonia, 
etc.); and 

3. Evaluate any additive toxicity or synergistic effects due to the presence of multiple constituents. 

Water column toxicity testing required by the General Order includes three species: 

1. Ceriodaphina dubia (water flea),  

2. Pimephales promelas (fathead minnow), and  

3. S. capricornutum (S. capricornutum, or green algae).  

Tests are conducted on 100% (undiluted) samples, collected from a single, water column, grab sample 
from a stream or creek. Short-term chronic toxicity tests are performed for S. capricornutum using 
growth as an end point on four replicates of each sample type (ambient and control). A single test is run 
for 96 hours, during which photo period, dissolved oxygen, and temperature are maintained for each 
sample replicate. At test completion algal growth in ambient water is compared to algal growth in a 
control sample. Results are evaluated using appropriate statistical analysis. If a statistically significant 
reduction in algal cell growth is found in the ambient sample compared to the control sample, the 
ambient sample is considered to have caused toxicity (i.e. a “significant effect). Toxicity analysis is also 
intended to capture impairments to aquatic life, including algal growth, which cannot be attributed to a 
single exceedance of a regulatory threshold. Test results may also indicate cumulative impacts or 
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synergistic effects to aquatic life not associated with any singular constituent or source. Toxicity can be 
managed using multiple approaches, unlike other constituents which may have distinct sources or 
predictable associated chemistries and environmental factors. Additionally, unlike other conventional 
constituents, toxicity is typically managed using a process of elimination to remove potential 
contributors. For those sources outside of the purview of the ILRP, the CVRWQCB can be an 
intermediary in eliminating other contributing factors. 

Samples collected at the Chanac Creek monitoring site on July 20, 2015 and March 7, 2016 (two events 
with significant precipitation) were found to have significantly reduced the growth of S. capricornutum 
(Table 5-1). The second exceedance of the toxicity objective was determined after the submittal of the 
SQMP to the RWQCB. The second exceedance required the development of a Source ID Study or a 
SQMP for reduce algal growth due to toxicity. In June of 2016 the KRWCA submitted to the RWQCB an 
Addendum to its approved Source ID Study. The KRWCA prioritized the COC (Source ID Section 5 and 
Table 5-1).  

In the submitted Addendum to the Source Identification Study the KRWCA proposed to evaluate 
potential sources of toxicity to algae using steps identified in Section 3 of this Source ID. 

5.3.2 Literature Review of Toxicity Sources 

To review sources of toxicity to S. capricornutum the KRWCA evaluated data from sampling events in 
July 2015 and March 2016, including; major weather events, associated chemistry data collected by the 
KRWCA, data gaps, as well as monitoring reports for other permitted facilities in the watershed. The 
literature and data review findings are discussed in further detail below.  

5.3.2.1 July 2015 Sample Chemistry 

Chemistry data does not indicate a definitive source contributing to reduced algal growth. Full chemical 
analysis as required by the General Order for Assessment Monitoring was completed for the sample 
collected simultaneously with the July 2015 toxicity sample. The July 2015 sample was collected 
following tropical storm Dolores (described in Section 5.1.4 of this Source ID). Chemistry results from 
the July 2015 sample were consistent with expected large runoff and landslide events (i.e. high TDS, 
turbidity, elevated metals, low dissolved oxygen, etc.). Dissolved oxygen in the ambient sample (in-field 
measurement) was lower than normal samples, possibly contributing to reduced algal growth, although 
the extent of influence is unknown due to laboratory control measures, which include aeration of the 
ambient sample maintained during toxicity test analysis, thereby elevating the original dissolved oxygen 
conditions. Total suspended solids (TSS) were elevated above typical levels in the July 2015 sample, 
consistent with large storm events, and possibly inhibiting the photosynthetic ability of S. capricornutum 
and thereby reducing algal growth in the ambient sample (interferences from total suspended solids are 
described in EPA method 600-6-91-003). Additionally, several metals were detected above normal 
concentrations, also consistent with the Dolores landslide event, which mobilized metals in sediment 
and introduced them into the aquatic environment. Metals can inhibit algal growth by reducing 
photosynthetic processes.  

The July 2015 sample exceeded the freshwater aquatic life protection threshold for total lead, indicating 
another possible contributor to reduced algal growth. Low concentrations of some metals are essential 
for algal growth however high concentrations of heavy metals (mercury, arsenic, cadmium, lead, and 
chromium) can negatively affect cellular activity by either adhering to cells walls or entering the cell 
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membrane. These interferences can reduce photosynthetic capabilities, block cell division, or interfere 
with enzymatic activity (Maizek et al., 2015). Minute levels of glyphosate were detected in the July 2015 
sample, not exceeding any established protective threshold. Glyphosate and potential contributors are 
discussed in Section 5.3.4 and Section 5.3.5 of this Source ID. 

5.3.2.2 March 2016 Sample Chemistry 

Chemical analysis was conducted for only selected parameters required by Core Monitoring for the 
sample collected in March 2016. Field parameters and selected metals were all within acceptable ranges 
for protection of aquatic life. Total suspended solids were also elevated in the March 2016 sample, 
possibly inhibiting the photosynthetic ability of S. capricornutum and thereby reducing algal growth in 
the ambient sample. The importance of sources of TSS and sediment and erosion control is discussed 
further in Section 4 of this Source ID. No other analyzed parameters in the March 2016 sample indicated 
possible sources of toxicity to S. capricornutum.  

Toxicity Identification Evaluation (TIE) studies were not completed for either sample with an exceedance 
of the toxicity objective. TIEs use a series of forensic procedures to further determine a class of 
compounds or likely constituents contributing to the observed toxicity. TIEs use a step-wise approach in 
an attempt to determine the class of compounds possibly causing reduced algal growth. TIEs uses a 
series of manipulations, to the ambient sample, and depending on those step wise results, the likely 
sources or causes of reduced algal growth may be possible to determine. TIEs can be a useful tool in 
determining possible sources or causes of reduced algal growth. The valuable information provided by 
TIEs are not available at this time to aide in further determination of constituents related to decreased 
algal growth. In samples that are collected and analyzed in the future, TIEs and additional chemistry 
information may help in identifying sources. 

Elevated biochemical oxygen demand (BOD) can potentially reduce the growth of algae in natural water 
ways if levels are high enough to create anoxic conditions. Effluent data from the CDCR CCI WWTF 2015 
self-monitoring report was reviewed for elevated BOD concentrations. All reported aggregate BOD 
measurements were non-detect, indicating that the WWTF effluent had not created anoxic conditions 
inhibiting algal growth in Chanac Creek observed in July 2015 sample. The KRWCA did not review 
laboratory quality assurance procedures because it is assumed that the discharger and the CVRWQCB 
have checked all quality assurance measures and that the data is accurate.  

Active and abandoned mines were evaluated for potential to discharge metals or acid runoff to Chanac 
Creek. The Barrett Pit was identified in the Chanac Creek Watershed with the potential for runoff to 
enter Chanac Creek. The mining process contributes to erosion, exposure, leaching and runoff of 
otherwise contained materials. In the case of gravel and sand mining, the chemical and mineral 
composition is likely comparable to the adjacent soils. Thus, the water chemistry of the runoff would 
likely be similar to the runoff chemistry prior to excavation. The concentrations of previously detected 
constituents could elevate compared to concentrations prior to excavation; however, preventative 
measures are required by law to avoid contamination to surface water and groundwater bodies under 
38 MRSA §490-Z. Therefore, the quarries’ impacts to surface water chemistry are not likely to be 
significant.  
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5.3.3 Review of Land Management Practices 

Land management practices on member parcels in the Chanac Creek area were evaluated using grower 
surveys developed by the KRWCA intended to receive grower feedback on farm applications and 
farming practices. Information was also reviewed from completed Farm Evaluations required by the 
General Order (Section 4 of this Source ID).  

The KRWCA summarized and reviewed grower submitted Farm Evaluation Surveys. Several reported 
management practices indicate that on farm practices are protective of aquatic life. Section 4 describes 
farm management practices utilized by growers in the Chanac Creek area. Growers indicated that they 
avoid surface water when spraying, use vegetated drain ditches, and monitor rain forecasts.  

The KRWCA asked growers to complete surveys regarding protective practices specific to the COC 
addressed by this Source ID. Members indicated that they use protective management practices to 
reduce farm runoff and over application of pesticides including: 

• Use of tail water retention ponds. 

• Berms and ditches to prevent runoff. 

• Use of recommendations from a Pest Control Advisers (PCA) for pesticide applications. 

These practices prevent agricultural products from entering into the aquatic system, potentially 
contributing to toxicity to algal growth. 

5.3.4 Pesticide Use Report Data 

Pesticide Uses Report data (PUR data) was retrieved on August 15, 2016 from the Kern County 
Department of Agriculture’s website. PUR data represents applications in the Chanac Creek area from 
January 1, 2015 to July 29, 2016 as reported to the Kern County Agriculture Commissioner as required 
by Pesticide Use Permits.  

Glyphosate is a broad-spectrum, systemic, post-emergence herbicide that is highly soluble in water and 
is highly unlikely to volatize. It is a relatively stable compound with a hydrolysis half-life of greater than 
35 days and remains moderately persistent in soil, resistant to biochemical degradation, 
photodegredation, and strongly adsorbs to soil particles with half-lives in soil ranging from 3 to 130 
days. Considering its high sorption capacity, glyphosate has a low tendency to runoff unless it moves 
with other soil particles (Schuette, 1998). PUR data indicate that a non-member applied a glyphosate 
product less than one month prior to the July 2015 Dolores event, where an exceedance of the narrative 
toxicity objective was observed. The glyphosate product was a permitted application to an uncultivated 
agricultural area, adjacent to a ditch, directly connected to Chanac Creek. Glyphosate was analyzed as 
part of the July 2015 sampling event. Results indicate that minute amounts of glyphosate were detected 
in the water column sample. These trace amounts of glyphosate may have the potential to reduce algal 
growth. Additionally, there were 576 other records of pesticide application, by the same non-member. 
These chemicals, if introduced into Chanac Creek, can affect algal growth. No records of regulatory 
coverage, for this non-member were available from the CVRWQCB, therefore these potential impacts 
cannot be evaluated at this time. 

Glyphosate is readily available for both commercial and residential applications and is commonly applied 
to control weeds for domestic purposes. A recent survey conducted in 2010, for northern and 
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southern California, found that the most common pesticides in retail stores were glyphosate, 2,4-D 
dimethylamine salt, and pyrethroid insecticides (Osienski et al., 2010). Residential use is not required 
to be registered and can be purchased, at this time, without a permit. Individual, non-professional 
pesticide applications by homeowners, local businesses, etc. are not reported to the California 
Department of Pesticide Regulation (CDPR), and therefore data on these uses are not readily 
available through PUR data or other sources. Residential use of glyphosate and other readily available 
household herbicides and chemicals may have the potential to enter Chanac Creek and contribute to or 
cause reduced growth to S. capricornutum. 

PUR data was reviewed for application of herbicides, pre-emergents, algaecides, and copper fungicides. 
Herbicides and copper based fungicides, that are registered chemicals, contain label instructions which 
are issued by the USEPA, and if properly followed are intended to be protective of aquatic life, including 
algal growth. However, potential exists for degradates of pesticides to become more toxic to aquatic 
organisms than parent compounds. Additionally, synergistic effects of multiple compounds, even when 
label instructions are followed, may result in adverse effects to aquatic life where a single isolated 
compound would have no observed effect. These synergistic interactions of multiple chemistries are not 
well understood. Independent chemistries do not fully represent interactions of multiple constituents 
potentially contributing to, or causing toxicity to algal growth. In returned Farm Evaluation surveys 
growers indicated they follow label instructions, and 96% use PCA recommendations, further 
documenting protective grower practices.  

5.3.5 California Department of Transportation Data (Caltrans) 

Water quality issues originating from roadways and associated management practices may contribute to 
or directly cause toxicity to algal growth. Caltrans management practices may potentially influence 
water quality in Chanac Creek. Public roads are maintained by Caltrans to eliminate weeds and plant 
growth from embankments. Additionally, runoff from road drainage, gasoline and other automotive 
products may contribute to decreased algal growth. Records of Caltrans pesticide applications, 
concurrent with exceedances, are not publicly available through PUR data. Caltrans submits application 
records to DPR. DPR records are only available through 2014 as of publication of this report. The KRWCA 
will review the 2015 records as they become available.  

5.3.6 Site Visits and Member Meetings 

In July 2016 the KRWCA conducted a site visit of irrigated agricultural parcels within the Chanac Creek 
watershed. Many protective management practices were found to be in place including berms, 
vegetated buffers, and tail water ponds (Section 4). Efficient irrigation methods are also in place 
including subsurface drip irrigation, as well as sprinkler irrigation. 

The KRWCA hosted member meetings in April and August 2016. Presentations included information on 
the results of Source ID work to date, details of the required SECPs, and other information on 
management practices that are protective of water quality. Members provided feedback on the 
development of the Source ID and SQMP. Members provided feedback on known regional conditions 
contributing to possible toxicity to algae, current management practices, and on farm applications of 
pesticides. Some parties expressed concern about the extreme storm events and that the storm water 
flows that are directed to Chanac Creek via drainage channels likely have negative impacts on water 
quality. 
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5.3.7 Toxicity to S. capricornutum Summary and Conclusions 

Many factors and potential pathways exist that may contribute in a synergistic manner, or 
independently cause toxicity to algal growth. Review of land management practices, available and 
relevant data, literature, and chemistry data results are inconclusive in determining a primary source or 
cause of toxicity to S. capricornutum. It is possible that the sources or causes are naturally occurring, 
anthropogenic, or a combination of both. As discussed in Section 5.1 and Table 5-2 of this Source ID, 
these two exceedances directly followed large storm events that mobilized a significant amount of soil 
from the watershed surrounding the Valley floor and deposited much of that sediment into Chanac 
Creek. While currently available data is not sufficient to identify contributing factors, the exceedances 
correlate to storm events.    

Kern River Watershed Coalition Authority members in the Chanac Creek Watershed utilize numerous 
sediment and erosion control practices that are protective of water quality. Figure 4-3 illustrates the 
acreage that utilizes various irrigation practices for managing sediment and erosion. Sediment and 
erosion control management practices throughout the entire 35,000 acre watershed are critical to 
controlling the movement of multiple constituents in the environment contributing to toxicity to S. 
capricornutum, but the management practices outside of KRWCA members cannot be adequately 
evaluated by the KRWCA.  

Continued outreach and education with members will support irrigated agricultural practices that are 
protective of water quality and help maintain an open dialogue with the members in the area regarding 
the status of the SQMP. In compliance with the General Order, the KRWCA will continue to document 
protective management practices in Annual Reports and Management Plan updates to the CVRWQCB. 
Additionally, continued monitoring, in compliance with the General Order, will provide additional 
information which may aide in more conclusively determining factors contributing to toxicity of S. 
capricornutum. The completion of SECPs by KRWCA members will also provide an another opportunity 
to document the numerous protective practices that KRWCA members currently utilize and provide 
recommendations to strengthen those management practices, if necessary. Ultimately, continued 
monitoring, data analysis, grower outreach and education, and the completion of SECPs is needed to 
determine potential sources of Toxicity.  

5.4 Conclusions on COC 

The purpose of this Source ID was to evaluate if KRWCA members are contributing to surface water 
quality degradation and to identify potential pathways for these COC to enter Chanac Creek. The study 
used literature reviews; grower surveys and outreach meetings; interviews with relevant experts; 
evaluation of current management practices; and detailed review and analysis of available and relevant 
data. The KRWCA gained valuable insight to the region and its unique weather patterns.  
Prior to 2015, only one set of samples were collected from Chanac Creek leaving the KRWCA with very 
little past data to consider. El Nino conditions of 2015 brought several severe storm events providing 
opportunity for multiple sample events. Consequently, exceedances occurred for three COC that are 
discuss in this Source ID.  
Conclusions of this Source ID are:  

• DDE is a legacy pesticide that is strongly absorbed to soil particles and is found to exist in the 
Watershed that drains to Chanac Creek. Exceedances of DDE are strongly correlated to extreme 
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storm events. Therefore, DDE exceedances in Chanac Creek are not a direct or indirect result of 
current agricultural practices of the KRWCA’s members. While continued monitoring, data 
analysis, outreach and education, and completion of SECPs is proposed in the SQMP, land uses 
other than irrigated agriculture may be the source of the exceedances. As a result of the 
findings of this Source ID, the KRWCA proposes removal of DDE from the SQMP. 

• There are numerous sources of Mo that may contribute to the exceedances in Chanac Creek, 
and KRWCA members do not use synthetic Mo fertilizers. Concentrations of Mo in the soils in 
the watershed are higher than other areas of California. Based on the information in this Source 
ID, the KRWCA believes that the exceedances of Mo in Chanac Creek were not a reflection of 
member practices in the area, and as a result, the KRWCA proposes removal of Mo from this 
SQMP. 

• Currently available data related to Toxicity to S. capricornutum is insufficient to identify 
contributing factors, however the exceedances correlate with extreme storm events. 
Completion of SECPs, continued education and outreach, and continued monitoring and data 
analysis is recommended in hopes of determining potential sources.   

KRWCA found that its member growers, who only represent approximately six percent of the Watershed 
land use, employ numerous practices that are protective of the ecosystem. Members were active 
participants throughout this study, and remain active in the SQMP process. They participated in 
outreach meetings and provided some of the data needed for the KRWCA to evaluate their practices 
and potential to contribute to the COC. Future efforts to further document and potentially strengthen 
protective practices will occur upon completion and adherence to the SECPs, continued outreach and 
education, continued monitoring and data analysis, and incorporation of relevant MPEP findings, where 
appropriate.
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