
ITEM: 11 

California Regional Water Quality Control Board 
Santa Ana Region 

December 9, 2011 

STAFF REPORT 

SUBJECT: Enclosed is a copy of the "Draft 2011 Emerging Constituents Sampling Report of 
the Emerging Constituents Program Task Force". Task Force consultants will brief 
the Board on the second year sampling program results (information item). 



Table 1: Summary of Analytical Results for 27 Sampling Sites in 2011 

Compound Primary Use 
Freq. of Reported Common 

Detection Range Dose 
Acetaminophen Analgesic 26% ND- 0.000048 mg/L 500 mg 
Bisphenol A (BPA) Plastic Coating 26% ND- 0.000220 mg/L n/a 
Caffeine Food Additive 33% ND- 0.000280 mg/L 100mg 
Carbamazepine Anti-Convulsant 85% ND- 0.000360 mg/L 200mg 
DEET Insecticide 78% ND- 0.000610 mg/L 270mg 
Diu ron Herbicide 81% ND- 0.000260 mg/L n/a 
17a Ethinyl Estradiol Hormone 0% Not Detected 1 mg 
17b Estradiol Hormone 0% Not Detected 1mg 
Gemfibrozil Anti-cholesterol 74% ND- 0.005800 mg/L 600 mg 
Ibuprofen Analgesic 67% ND- 0.001800 mg/L 300mg 
Sulfamethoxazole Antibiotic 44% ND- 0.001800 mg/L 800mg 
TCEP Flame Retardant 89% ND- 0.000670 mg/L n/a 
Tricolsan Antiseptic 26% ND- 0.000130 mg/L 1 mg 

Note: "mg/L" =milligram per Liter; 1 mg/L is one part-per-million. "ND" = Not Detected. 

Figure 1: 2011 EC Sampling Locations in the Santa Ana River Watershed 

EC Sampling LOCIItlons 

Samples were collected from 23 different wastewater treatment plants operating in the region 
Samples were also collected from two locations along the Santa Ana River (MWD crossing and 
Prado Dam), one location in the State Water Project (Devil Canyon) and one location near the 
terminus of the Colorado River Aqueduct (San Jacinto West Portal). 
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Section 4: EC Sampling Results lng/Ll for 2011 

Table 4a: June 2011 - POTWs 

Samplinc Location Acetaminophen BisphenoiA Caffeine carbamazeplne DEET Diu ron 
1711 Estradiol 17a Ethynylestradiol 

Gemfibrozil Ibuprofen Sulfamethoxazole TCEP Triclosan 
(E2) (EE2) 

City of Beaumont IMNTP No. 1 <10 <10 40 360 64 24 <10 <10 210 <10 340 250 21 

City of Corona WRF 1 B 45 <10 <10 160 180 <10 <10 <10 11 120 <10 390 <10 

City of Corona WRF 2 24 <10 <10 180 610 62 <10 <10 750 150 620 670 <10 

City of Corona WRF 3 <10 <10 <10 92 120 <10 <10 <10 15 160 <10 240 <10 

EMWD MV-RWRF <10 19 <10 <10 320 21 <10 <10 43 29 <10 130 <10 

EMWD PV-RWRF <10 <10 <10 11 160 <10 <10 <10 28 <10 <10M2 190 27 

EMWD SJV-RWRF <10 18 <10 320 <10 170 <10 <10 5800 92 1800 220 <10 

EMWD TV-RWRF 10 <10 280 85 <10 100 <10 <10 940 170 150 140 <10 

EVMWD Horsethief Canyon <10 <10 <10 54 250 15 <10 <10 <10 840 <10 460 <10 

EVMWD Railroad Canyon WRP <10 110 <10 110 200 80 <10 <10 140 25 55 310 <10 

EVMWD Regional WRP <10 220 97 220 180 24 <10 <10 49 <10 200 330 26 

IEUACCWRF <10 <10 20 81 98 100 <10 <10 <10 <10 <10 210 130 

IEUA RP1 02 <10 <10 <10 110 380 40 <10 <10 <10 24 <10 340 <10 

IEUA RP11B <10 <10 <10 130 320 12 <10 <10 <10 19 <10 230 <10 

IEUA RP5 <10 <10 14 89 100 31 <10 <10 <10 <10 <10 250 <10 

IRWD Los Alisos Plant 48 44 80 340 290 120 <10 <10 1900 72 1300 120 42 

IRWD Michelson Plant <10 <10 10 38 <10 40 <10 <10 <10 31 <10 98 <10 

City of Redlands IMNTP <10 <10 <10 210 180 39 <10 <10 17 <10 <10 200 <10 

City of Rialto IMNTP <10 <10 <10 140 160 11 <10 <10 43 <10 <10 270 <10 

City of Riverside RWQCP <10 <10 <10 230 410 41M1 <10 <10 27 14 11M2 170 <10 

City of San Bernardino RIX 23 26 <10 <10 <10 <10 <10 <10 2700 1800 <10 <10 77 

WRCWRA Treatment Plant <10 <10 14 200 400 42 <10 <10 250 85 520 540 <10 

YVWDWRF 32 26 20 350 <10 51 <10 <10 2200 150 1100 190 79 

Tabie 4b: June 2011 - River Sites 

State Project Water at Devil Canyon (MWD) <10 <10 <10 <10 <10 82 <10 <10 <10 <10 <10 <10 <10 

Colo River at San Jacinto West Portal (MWD) <10 <10 <10 <10 <10 <10 <10 <10 <10 12 <10 <10 <10 

Santa Ana River near MWD crossing (OCWD) 13 <10 59 113 42 260 <10 <10 158 49 208 69 <10 

Santa Ana River near Prado Dam (OCWD) <10 <10 52 97 76 157 <10 <10 15 <10 78 229 <10 

Table 4c: September 2010 -River Sites 

Santa Ana River near MWD crossing (OCWD) <10 108 <10 104 

Santa Ana River near Prado Dam (OCWD) <10 127 <10 91 

Notes· 

10 ng/L is the designated Study Reporting Limit (SRL) for this study. The Laboratory Reporting Limits (LRL) are provided in the supporting documentation. 

Ml Matrix spike recovery was high, but the associated blank spike recovery was acceptable. 

M2 Matrix spike recovery was low, but the associated blank spike recovery was acceptable. 
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Section 5: QNOC Blank Data lng/U for 20115 

Table Sa: June 2011- POTWs 

Samplllll Location Acetaminophen BisphenoiA Caffeine Carbamazepine DEET Diu ron 
11P Estradiol 17a Ethynylestradiol 

Gemfibrozil Ibuprofen Sulfamethoxazole TCEP Triclosan 
(E2) (EE2) 

City of Beaumont WNTP No. 1 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
City of Corona WRF 1 B <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
City of Corona WRF 2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
City of Corona WRF 3 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
EMWD MV-RWRF <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
EMWD PV-RWRF <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
EMWD SJV-RWRF <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
EMWD TV-RWRF <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
EVMWD Horsethief Canyon <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
EVMWD Railroad Canyon WRP <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
EVMWD Regional WRP <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
IEUACCWRF <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
IEUA RP1 02 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
IEUA RP11B <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
IEUA RPS <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
IRWD Los Aiisos Plant <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
IRWD Michelson Plant <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
City of Redlands WNTP <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
City of Rialto WNTP <10 <10 <10 <10 <10 <10 <10 <10 17 <10 <10 <10 14 
City of Riverside RWQCP <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
City of San Bernardino RIX <10 <10 <10 <10 <10 <10 <10 <~0 <10 <10 <10 <10 <10 
WRCWRA Treatment Plant <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
YVWDWRF <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 

Table 6b: June 2011 - River Sites 
State Project Water at Devil Canyon (MWD) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
Colo River at San Jacinto West Portal (MWD) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
Santa Ana River near MWD crossing (OCWD) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 
Santa Ana River near Prado Dam (OCWD) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 12 <10 

Table 6c: September 2010 -River Sites 
Santa Ana River near MWD crossing (OCWD) <10 <10 <10 <10 
Santa Ana River near Prado Dam (OCWD) <10 <10 <10 <10 

10 ng/L is the designated Study Reporting Limit (SRL} for this study. The Laboratory Reporting Limits (LRL) are provided in the supporting documentation. 



Section 6: QA/QC Reference Samples Spiked with Known EC Concentrations 

Table &a: June 2011 • QC Data, MWD 

Anlllyte -· ........ lllphenoiA caffeine C.rtNimaepine DEET Dlaron 
17•E~odlol 

17, Estrodlol (Ell Gemflltradl Ibuprofen S..lfomoth-ole TCEP T-
(EEZI 

MRL (ng/L) 5 10 10 J 5 2 5 J 5 5 J 5 J 

Recovery Recovery Recovery Recovery Recovl!ry Recovery Recovery Recovery Recovery Recovery Recovery Recovery Recovery 

Devil Canyon Field Blank <5 <10 <10 <3 <5 <2 ·<5 <3 <5 <5 <3 <5 <3 

Devil Canyon 2.8 0.163 7.9 1.1 2.2 82.3 <5 <3 0.12 3.6 4.4 0.85 0.16 

Devil Canyon spike 50 ppt 57.2· 109% 55.1 110% 62.1 108% 51.8 101% 49.4 94% 136 107% 55.0 110% 51.5 103% 61.7 123% 63.2 119% 54.7 101% 29.2 57% 55.8 111% 

Devil Canyon spike 50 ppt duplicate 50.1 95% 57.1 114% 60.3 105% 53.3 104% 50.0 96% 137 109% 52.5 105% 53.7 107% 60.7 121% 65.3 124% 54.9 101% 30.7 60% 54.3 108% 

MSIMSD Relative% Diff (RPD) 13.2 3.6 2.9 2.9 1.2 0.7 4.7 4.2 1.6 3.3 0.4 5.0 2.7 
--- ---

Table 6b: June14, 2011 • QC Data, OCWD 

Anlllyte -lnopll .. lllphenoiA Cofhlne C.rtoom......,o DEET Dluron 
17• Ethyn,-odlol 

17, Ettrodlol (Ell Gemflbtaoll Ibuprofen Sullomoth_... TCEP T-
(EEZI 

MRL (ngll) 5 10 J 1 1 5 2 2 1 1 1 5 1 

Recovery Recovery I Recovery I Recovery I Recovery I Recovery Recovery I Recovery I Recovery I Recovery Recovery I Recovery Recovery 

True Value Low LFB (ng/L) 5 10 J 1 1 5 2 2 1 1 1 5 1 

laboratory ResuH Low LFB s.s 1 111% 6.7 1 67% 4.1 1 137% o9o 1 90% o.64 1 64% s.9 1 118% 2.6 128% 2.4 1 118% 1.11 108% o.s1 1 51% 0.89 89% s.s 1 110% 0.82 82% 

True Value LFB (ng/L) 10 so 30 10 10 10 10 10 10 10 10 10 10 

Laboratory ResuH mid-level LFB* 9.3 93% 47.8 96% 27.9 93% 9.8 98% 9.8 98% 14.0 140% 11.0 110% 11.1 111% 10.0 100% 8.9 89% 9.6 96% 9.6 96% 9.4 94% 

SAR near Prado Dam (Initial) 9.0 <10 51.8 97.1 76.4 157 <2 <2 15.4 <1 78.3 229 2.2 

SAR near Prado Dam Matrix Spike* 216 103% 231 116% 653 100% 288 95% 266 95% 371 107% 201 101% 195 98% 214 99% 193 97% 259 90% 445 108% 199 98% 

SAR near Prado Dam Mat Spk (dup) 202 96% 233 117% 649 100% 284 93% 268 96% 359 101% 185 93% 202 101% 210 97% 193 97% 277 99% 427 99% 210 104% 

MSIMSD Relative% Diff (RPD) 6.7 0.86 0.61 1.4 0.75 3.3 8.3 3.5 1.9 0.00 6.! ___ 4.1 
L .. -

5.4 

•Spike concentration • 200ngll except Caffeine Spikes lx higher than other targets 

Table 6c: Seotember 15. 2010 • QC Data, OCWD ,. 

Anlllyte -lnoph .. Bllphonol A Coflelfte C.rNmueplne DEET Diuron 
17dthyn,-...lol 

17' Eltrodlol (Ell Gemflbrodl Ibuprofen Sutfamethoxuole TCEP Tridoson 
(EEll 

MRL (ngll) 5 100 J 1 1 5 2 2 1 1 1 5 1 

Recovery Recovery Recovery Recovery I Recovery Recovery I Recovery Recovery Recovery Recovery I Recovery Recovery I Recovery 

True Value Low LFB (ng/L) 1 -- J 1 1 1 5 5 1 1 1 5 1 

laboratory ResuH Low LFB o.67 1 67% -I -- 7.57 252% 0.76 76% 0.91 91% 1 100% 8.48 1 170% 8.83 177% 1.01 101% 1.56 156% 1 I 100% 1.2 24% 1.47 I 147% 

True Value LFB (ng/L) 10 so 30 10 10 10 10 10 10 10 10 10 10 

laboratory ResuH mid-level LFB- 8.73 87% 70 140% 46.3 154% 8.62 86% 9.97 100% 11 110% 12.8 128% 13.3 133% 8.96 90% 8.85 89% 8.9 89% 9.79 98% 9.14 91% 

SAR MVVDXIN~1 (Initial) 1.09 0 14 108 7.99 39 0 0 1.2 13.5 104 72.2 1.31 

SAR MVVDXIN~1 Matrix Spike- 181 90% 673 135% 593 97% 311 102% 209 101% 233 97% 150 75% 166 83% 194 96% 211 99% 288 92% 268 98% 196 97% 

SAR MVVDXING-01 Matrix Spike 178 88% 691 138% 607 99% 308 100% 209 101% 237 99% 167 84% 182 91% 205 102% 211 99% 290 93% 265 96% 204 101% 

!-1_SIMSD Relative% Diff (RPD) 1.7 2.6 2.3 1.0 0.0 1.7 10.7 9.2 5.5 0.0 0.7 1.1 4.0 

-spike concentration • 200ngll except Caffeine at 600nglland BisPHA at 500ngll 



Section 7: QA/QC Identical Split Sample Data for 2011 

Table 7a: ERA - QC Low-Level Check OCWD MWD E.S.Babcock MWH OCWD MWD E.S.Babcock MWH 

Assigned 
Mean Mean 

Result Result 
! 

Analyte %RSD Recovery Recovery 
Result Result i 

Value 
(naiL) (%) 

(ng/L) (ng/L) (ng/L) (ng/L) 1 

Percent Percent Percent Percent 
Recovery Recovery Recovery Recovery 

Acetaminophen 10.3 13.0 13.5 103.8 11.8 13.5 13.5 15.2 90.8 103.8 103.8 116.9 
Bisphenol A 22.8 14.4 14.4 100.2 11.5 16.8 11.7 17.7 79.9 116.7 81.3 122.9 
Caffeine 38.5 14.0 18.4 131.6 13.2 26.3 11.7 22.5 94.3 187.9 83.6 160.7 
Carbamazepine 6.9 11.0 10.9 99.3 10.4 12.0 10.4 10.9 94.5 109.1 94.5 99.1 
DEET 14.3 14.8 15.9 107.3 14.8 16.7 13.4 18.6 100.0 112.8 90.5 125.7 
Diu ron - - - -- <5 <5 <10 <5 -- - - --
17 alpha Ethynylestradiol 11.3 10.5 10.3 98.2 9.3 9.9 10.0 12.0 89.0 94.3 95.2 114.3 
17 Beta Estradiol (E2) 18.1 11.5 9.9 86.0 9.6 8.9 12.5 8.6 83.7 77.4 108.7 74.3 
Gemfibrozil - -- - -- <1 <5 <10 <5 - -- - --
Ibuprofen 17.9 10.0 9.4 93.6 8.3 9.1 8.2 11.8 83.3 91.0 82.0 118.0 
Sulfamethoxazole - -- - -- <1 <3 <10 <5 - - - --
TCEP -- -- - -- <5 <5 <10 <5 - - -- --
Triclosan -- -- - -- 2.3 <3 <10 <10 - - -- --

Table 7b: ERA - QC Mid-Level Check OCWD MWD E.S.Babcock MWH OCWD MWD E.S.Babcock MWH. 

Assigned Mean Mean 
Result Result Result Result 

Analyte %RSD Recovery Recovery 
Value 

fna/L' f%' 
(ng/L) (ng/L) (ng/L) (ng/L) 

Percent Percent Percent Percent 
Recovery Recovery Recovery Recovery 

Acetaminophen 2.8 130 125 96.1 122 124 124 130 93.8 95.2 95.4 100.0 
BisphenoiA 11.5 79.9 85.4 106.8 78.5 80.4 82.7 99.8 98.2 100.6 103.5 124.9 
Caffeine 8.5 160 164 102.3 154 179 171 150 96.3 112.1 106.9 93.8 
Carbamazepine 6.1 117 120 102.2 123 118 127 110 105.1 100.9 108.5 94.0 
DEET 5.7 78.8 82.2 104.3 81.2 76.6 82.8 88.0 103.0 97.2 105.1 111.7 
Diu ron 12.3 191 182 95.4 199 184 196 150 104.2 96.3 102.6 78.5 
17a Ethynylestradiol (EE2) 11.9 135 108 80.3 118 105 119 91.6 87.4 77.9 88.1 67.9 
1713 Estradiol (E2) 8.3 42.0 36.7 87.4 40.7 33.4 35.8 37.0 96.9 79.5 85.2 88.1 
Gemfibrozil 3.2 175 176 100.7 182 169 175 179 104.0 96.6 100.0 102.3 
Ibuprofen 17.6 39.0 38.4 98.5 39.1 31.5 35.6 47.4 100.3 80.8 91.3 121.5 
Sulfamethoxazole 5.1 185 181 97.9 170 188 177 190 91.9 101.4 95.7 102.7 
TCEP 12.6 46.3 42.2 91.1 40.8 37.2 41.0 49.7 88.1 80.3 88.6 107.3 
Triclosan 7.2 185 180 97.4 180 162 189 190 97.3 87.6 102.2 102.7 

-



Table 7c: SAR-BELOWDAM-01 Matrix Split) OCWD MWD E.S.Babcock MWH ! 

Mean 
Result Result Result Result 

Analyte %RSD Result (ng/L) (ng/L) (ngll) (ngll) 
fna/U 

Acetaminophen - - 9.0 <5 <10 <5 
BisphenoiA - - <10 <10 <10 <10 
Caffeine 24.3 68.4 51.8 68.8 91.0 62.1 
Carbamazepine 7.2 101 97.1 112 97.0 98.3 
DEET 12.2 85.3 76.4 79.8 85.0 100 
Diu ron 4.5 151 157 142 149 155 
17a Ethynylestradiol (EE2) - -- <2 <5 <10 <5 
171i Estradiol (E2) - - <2 <3 <10 <5 
Gemfibrozil 17.3 17.0 15.4 17.1 21.0 14.3 
Ibuprofen - -- <1 17.9 <10 <10 
Sulfamethoxazole 16.4 73.3 78.3 84.6 73.5 56.6 
TCEP 24.9 203 229 184 257 142 
Triclosan - -- 2.2 8.3 <10 <10 

Site Blank OCWD MWD E.S.Babcock MWH 
Result Result Result Result 
fna/L) tna/L) (nail) tna/L) 

TCEP 11.7 11.1 17.0 14.0 
DEET ND ND ND 4.2 
Caffeine ND ND 10.0 ND 


