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Monitoring Plan & QAPP Discussion Items 
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• Status of Regional and State Board reviews 
• Status of comments received to date (November 16 version) 
• Confirm level of participation by County programs 
• Confirm laboratory selection 
• Annual reporting dates – recommended modification 
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Plan Site Type/Report Date 
Typical Year 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Current 
MP 

Version 

Priority 1 & 2             
Priority 3             
Priority 4             
Wet Weather             
 
Data Cutoff (Previous Year)             
Draft Report             
Final Report             

 

Original 
MP 

Version 

Priority 1 & 2             
Priority 3             
Priority 4             
Wet Weather             
 
Data Cutoff (Previous Year)             
Draft Report             
Final Report             

 



4 
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Data Cutoff (Previous Year)             
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Next Steps 
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• Monitoring Plan and QAPP 
– Address final comments from Regional or State Water Boards 
– Revise reporting section to incorporate new dates (if approved) 
– Complete Table 1-1 (Title & Approval Sheet – with signatures) 
– Complete Table 3-1 (Distribution List) 
– Complete laboratory identification elements (as needed)  
– Obtain laboratory SOPs/COC Forms, etc., to complete appendices 

• Draft Project Work Plan 
– Document level of support expected by each responsible agency for 

sampling, laboratory support, fulfillment of MP and QAPP requirements 
– Data management coordination  
– Data delivery schedule 
– Process to completion of annual report 
– Final expected annual budget 
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Study 1 – Natural Sources: Monitoring Locations 

Rialto WWTP effluent 
(tertiary treated to 
remove all bacteria)  

RIX 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 

 Two miles between 
Rialto WWTP effluent and 
Riverside Ave Bridge 
(Natural04)  
 No MS4 discharges 
between effluent outfall 
and Natural04 site 



Study 1 – Natural Sources: Findings 

 April samples and one set of August samples indicate rising   
E. coli concentration without MS4 inflows  
 MST analysis only detected birds; no human, dog, rumen 
 Birds detected more frequently in June and August 
 Wildlife is not the predominant source 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 

Month Site Frequency of 
Bird Detection 

April East Bank 0% 

West Bank 25% 

June East Bank 75% 

West Bank 50% 

August East Bank 100% 

West Bank 50% 



Study 2 – Bird Sources: Monitoring Locations 

Santa Ana River Cucamonga Creek 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 



Study 2 – Bird Sources Findings 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 

 Schleisman Ave 
 Similar trend in E.coli at 

upstream and downstream 
sites 

 Peak in April event 
 SAR: 
 High E. coli variability by 

site/time 
 Higher E.coli levels at 

Cucamonga Creek sites than 
SAR sites 

 Birds may not be the 
predominant source of 
bacteria at these sites 
 

Cucamonga Creek @ Schleisman Ave Bridge 

SAR @ Mission Blvd Bridge 



Study 2 – Bird Sources Detection Frequency 
Santa Ana River Cucamonga Creek 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 

Frequency 
Green: 0-1       
Yellow: 2-3        
Red: 4-6 

More frequent detection of bird presence at upstream sites 

Date Bird01A Bird01B Bird01C Bird01D Bird02A Bird02B Bird02C Bird02D 

Geomean 1,017 911 1,049 874 75 92 72 72 

No. of 
Positives 

5 4 2 3 4 3 1 2 



Study 3 – Sediment/Biofilm: Monitoring Locations 

Anza Drain Eastvale Line E Sunnyslope Channel 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 

concrete-lined concrete-lined natural bottom 



 Three sampling events complete, one remaining 
 MST analysis only detected birds; no human, dog, rumen 
 Birds more frequently detected at Sunnyslope Channel 
 Results are comparable to average of literature review 
(900,000 cfu/100g biofilm; 10,000 cfu/100g sediment) 

Study 3 – Sediment/Biofilm: Findings 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 

Date 
Average E.coli in Water Samples (MPN/100 ml) Average E.coli in Biofilm & Sediment Samples (MPN/100 g) 

Anza Drain Eastvale Line E Sunnyslope 
Channel Anza Drain Eastvale Line E Sunnyslope Channel 

13-May 370 410 85 62,500 445,000 1,150 
9-Jul 250 2,270 160 2,800 7,800 4,800 

13-Oct 9 535 205 106,000 1,325,000 190,000 
Number of  

Positive Detects 1 2 4 0 0 2 



 Water: EVLE E.coli levels are higher than other sites, especially 
in July 
 Sediment/Biofilm:  
 EVLE October sample had particularly high E.coli 
 July samples resulted in generally lower E.coli levels 
 Sediment and biofilm appear to be reservoir for E.coli 
 

Study 3 – Sediment/Biofilm: Findings 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 

Water Samples Sediment & Biofilm Samples 



Study 4 – Non-MS4 Flows: Monitoring Locations 

Day Creek San Sevaine Channel (alt) 

 Three sampling events scheduled 
 Unpredictable discharges at both Day Creek & San Sevaine 
Channel 
 Field crew did not observe flow during any sampling event 

 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 



Study 5 - Swimming Recreation: Monitoring 
Location 

 First event: July 2 – 6 (holiday) 
 Second event: August 13 – 17 (non-holiday) 
 Martha Mclean Anza Narrows Park (Swim01) 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 



Study 5 - Swimming Recreation: Findings 
 E.coli levels generally higher when more swimming recreation is 
expected 
 Similar E.coli levels at upstream and downstream sites during holiday 
weekend 
 MST analysis did not detect the presence of humans despite large 
presence during holiday weekend 
 MST analysis detected dog at the upstream site on 8/17, coincides with 
high E.coli level observed  

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 



Study 5 - Swimming Recreation: Photos 
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Saturday 
July 4, 2015 

Saturday 
Aug 15, 2015 



Study 6 - Horse Recreation: Monitoring Locations 

 First event: July 4 (holiday Saturday) 
 Second event: August 15 (non-holiday Saturday) 
 Three sites along segment of Santa Ana River between 
Hamner Ave and MWD Crossing  

 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 



Study 6 - Horse Recreation: Findings 

 MST analysis did not 
detect horse DNA in any 
sample 
 Generally higher E.coli 
levels during the holiday 
weekend in both water and 
sediment samples 

 
 
 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 
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ND ND 

Note: Sediment samples in July at SAR at 
Downey & 64th were not collected 
 



Study 6 - Horse Recreation 

 ?? 
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SAR at Etiwanda Avenue & 66th Street on July 4, 2015 

 

SAR at Downey Street & 64th Street on July 4, 2015 
 

SAR at Downey Street & 64th Street on August 15, 2015 



 Final sampling event mid-late January 
 Data QA/QC for final event 
 Analysis and report of findings 
 Results will be incorporated into Triennial Report 

Next Steps 

Middle Santa Ana River Watershed Uncontrollable 
Source Studies 

Project Update 



The image part with relationship ID rId14 was not found in the file.
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Triennial Review and 
Source Contribution 

Analysis Update 



The image part with relationship ID rId2 was not found in the file.

 Watershed-wide Compliance Monitoring  
 Source Contribution Analysis 
 Urban Dry Weather Hydrology 
 Bacteria Data for MS4 Sources 
 POTW Effluent Sources 
 Results 

Agenda 



WATERSHED WIDE COMPLIANCE MONITORING 



The image part with relationship ID rId2 was not found in the file.

 Continuation of patterns identified in 2013 Triennial Review 
 Wet weather > Dry weather 
 Dry weather Dry Season > Dry Weather Wet Season 
 Mill-Cucamonga Creek greatest concentrations of all sites 
 Santa Ana River sites bacteria increase from beginning to 
end of dry season 
 Prado Park Lake may achieve targets 

Watershed-wide Compliance Monitoring 



The image part with relationship ID rId2 was not found in the file.

Watershed-wide Compliance Monitoring 
Prado Park 

Lake 
Chino  
Creek 

Mill-Cucamonga 
Creek 

 

SAR at  
MWD 

SAR at  
Pedley Ave 



The image part with relationship ID rId2 was not found in the file.

Watershed-wide Compliance Monitoring 



SOURCE CONTRIBUTION ANALYSIS 



The image part with relationship ID rId2 was not found in the file.

 CBRP compliance analysis (2010) 
 Tier 1 source evaluation (2013 Triennial Review) 
 2016 Triennial Review 
 Key data inputs 

 

Source Contribution Analysis 



The image part with relationship ID rId2 was not found in the file.

 What’s different this update? 
 Additional bacteria data from Tier 2 source 
evaluations 2013-2015 
 Reduction of DWF rate estimate from MS4s 
to Chino Creek 
 Dynamic analysis to evaluate impact of 
declining POTW effluent 
 Informative special studies 

Source Contribution Analysis 



FLOW DATA INPUTS 



The image part with relationship ID rId2 was not found in the file.

 Hydrologic Disconnectivity 
 Document field reconnaissance 
 New DWF data for MS4s 
 Water use efficiency BMP deployment 
 DWF reductions in Chino Creek 

 
 

Urban DWF Hydrology 



The image part with relationship ID rId2 was not found in the file.

 DWF recharged 
to groundwater by 
diversion to basins 
or within channel 
bottoms  
 Extensive field 
verification efforts  
 Temporary 
release during 
construction 

Hydrologic Disconnectivity 



The image part with relationship ID rId2 was not found in the file.

 Very sensitive variable in source contribution analysis 
 Limited new DWF rate measurements since 2012 
 RCFC&WCD deployment of level loggers at 14 sites in MSAR 
watershed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

DWF at MS4 Outfalls 



The image part with relationship ID rId2 was not found in the file.

 Improved efficiency of outdoor water use  = less excess runoff 
 CBRP compliance analysis uses DWF reduction as metric for 
compliance 

 
 

Outdoor Water Use Efficiency 

Target Metric for TMDL 
Compliance 

Santa Ana 
River at 
MWD 

Santa Ana 
River at 
Pedley 

Mill-
Cucamonga 

Creek 

Chino 
Creek Total 

DWF reduction from 
MS4 (cfs) 

0.5 0.3 2.3 1.2 4.3 

Irrigated area with water 
conservation BMPs 
(acres) 

600 – 
1800 

400 – 
1200 

3000 –  
8000 

1500 – 
4500 

5500 – 
15500 



The image part with relationship ID rId2 was not found in the file.

 Wholesale water agencies tracking of rebate programs for 
conservation BMPs 
 Unable to parse data to effective DWF areas to TMDL waters 

 
 
 

Outdoor Water Use Efficiency 

Wholesale Water 
Agency 

Irrigation 
Audits 

WBICs, efficient 
nozzles 

Landscape 
Change 

Approximated 
Irrigated Acres 

Inland Empire 
Utilities Agency 

826 528,000 1,550 8,430 

Western Municipal 
Water District 

595,000 8,470 



The image part with relationship ID rId2 was not found in the file.

 USGS gauges at two sites in Chino Creek watershed upstream 
from POTW effluent 

DWF Reduction in Chino Creek 



The image part with relationship ID rId2 was not found in the file.

 BMP 
deployment 
 Mandatory 
water use 
restrictions  
 Reduced 
canyon flows 
from drought 
 Economic 
recession 

 

DWF Reduction in Chino Creek 



The image part with relationship ID rId2 was not found in the file.

 Measure DWF rate at important Tier 1 outfalls over 10 
consecutive weeks in 2016 dry season for comparison with 
measurements in 2012 

Recommendation  



BACTERIA DATA INPUTS 



The image part with relationship ID rId2 was not found in the file.

 Tier 2 source 
evaluation 
 2013-15 much 
different from 
2012 
 Geomeans 
updated to 
include all data 
(2012-2015) 

Bacteria Data for MS4 Sources 



The image part with relationship ID rId2 was not found in the file.

Bacteria Data for MS4 Sources 
Table 3-X. Geometric Mean of E. coli Concentration in Samples from Tier 1 Sites 

Watershed Site ID Channel 
Geometric Mean of E. coli concentration (cfu/100mL) 

2012 (Tier 1) 2013/14 (Tier 2) Pooled (2012-2014) 

Chino Creek 
T1-BRSC Closed 551 2,713 796 

T1-CCCH Open 70 21 53 

Mill-Cucamonga 
Creek 

T1-CAPT Closed 5,230 24,001 6,007 

T1-CHRIS Open 2,801 1,297 2,464 

T1-EVLA Closed 3,679 1,241 2,697 

T1-EVLB Closed 6,220 2,416 4,650 

Santa Ana River 

T1-PHNX Closed 597 2,876 1,466 

T1-ANZA Open 287 280 285 

T1-SSCH Open 1,701 382 1,110 

Downstream  of 
compliance site 

T1-EVLD Closed 3,844 3,577 3,766 

T1-EVLE Closed 1,516 142 771 

T1-CYP Open 1,124 18 143 



POTW EFFLUENT DATA INPUTS 



The image part with relationship ID rId2 was not found in the file.

 Tertiary treated effluent, virtually free of fecal bacteria 
 All three TMDL waters are effluent dominated 
 Temporal variability in discharge 

POTW Effluent Sources 



The image part with relationship ID rId2 was not found in the file.

RIX to Santa Ana River 



The image part with relationship ID rId2 was not found in the file.

Rialto WTP to Santa Ana River 



The image part with relationship ID rId2 was not found in the file.

Riverside WQCP to Santa Ana River 



The image part with relationship ID rId2 was not found in the file.

IEAU RP-1 to Cucamonga Creek 



The image part with relationship ID rId2 was not found in the file.

IEUA Carbon Canyon to Chino Creek 



The image part with relationship ID rId2 was not found in the file.

POTW Effluent to Prado Park Lake 



The image part with relationship ID rId2 was not found in the file.

 Historically received effluent by gravity from RP1  
 In 2015, Prado Park Lake changed to pressurized system 

Prado Park Lake 

Prado Park 
Lake 



RESULTS 



The image part with relationship ID rId2 was not found in the file.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
     
  

 
   

 
 
 

MS4 + POTW Flow-weighted 
Blend Concentration  (2015): 
109 cfu/100mL 

MS4 + POTW Flow-weighted 
Blend Concentration  (2015): 
95 cfu/100mL 

Santa Ana River 



The image part with relationship ID rId2 was not found in the file.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
     
  

 
   

 
 
 

MS4 + POTW Flow-weighted 
Blend Concentration  (2015): 
112 cfu/100mL 

Chino Creek 



The image part with relationship ID rId2 was not found in the file.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
     
  

 
   

 
 
 

MS4 + POTW Flow-weighted 
Blend Concentration  (2015): 
480 cfu/100mL 

Mill-Cucamonga 
Creek 



The image part with relationship ID rId2 was not found in the file.

 Increasing water reuse reduces discharges of POTW effluent 
 Plot shows average flow in August/September 

 

Historical POTW Effluent Rates 



The image part with relationship ID rId2 was not found in the file.

 Current flow and bacteria inputs from MS4 
 Historical trace of POTW effluent 

 

Source Contribution Analysis 



The image part with relationship ID rId2 was not found in the file.

 
 
 



The image part with relationship ID rId2 was not found in the file.

 
 
 
 
 
 
 
 
 

 



The image part with relationship ID rId2 was not found in the file.

 Comparison of analysis results with measured data 
 Additional sources of fecal bacteria are important 

Unaccounted Fecal Bacteria 



The image part with relationship ID rId2 was not found in the file.

 MS4 Permittees have fully implemented the CBRP 
 Extensive source evaluation efforts in Tier 1 and Tier 2 
 Effective elimination of specific human sources in 
watershed 
 Completed and planned management actions 

 To our knowledge, no sources of DWF remain that have not 
been thoroughly investigated and where possible mitigated 

 

Conclusion 



The image part with relationship ID rId2 was not found in the file.

 Review draft Triennial Review Report (submitted to MS4 
Permittees 1/20) 
 Submit final draft Triennial Review Report to Regional Board 
(2/15 deadline)  
 Implement planned projects 
 Potential CBRP implementation tasks 
 Flow measurement and E. coli at select Tier 1 sites 
 Water use efficiency BMP tracking 

Next Steps 
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