

















'HL PPCP Scan Results:

* Pink color donates detects

USAGE DRUG MRL PPCP DETECTED IN DMWW SOURCE AND FINISHED WATERS
Mar- | Jul- | Oct- Mar- | Jul- | Oct- Mar- | Jul- | Oct
ng/L 06 06 06 06 06 06 06 06 06
ALLUVIAL FINISHED
Anit-inflammatory Acetaminophen
Ibuprofen
Stimulant Caffeine
1,7-
Dimethylxanthine
Cotinine
Insect Repellant DEET
Anti-seizure drug Carbamazepine
Veterinary
antibiotic Lincomycin
Tylosin
Anti- bacterial Sulfadimethoxine
Sulfamethazine
Sulfamethoxazole
Sulfathiazole
Synthetic antibiotic | Trimethoprim
Anit-microbrial Triclosan




\ppendix A:

Des Moines Water Works

Treatment Plant Estradiol Study

2006

Estradiol MRL = 1.5

SAMPLE REL %
DATE LOCATION SITE ID | ESTRADIOL ppt | FLOW | REMOVAL NOTES
10 mg/L PAC
added to presed
basin at time of
3/30/2006 | Raccoon River RR 2.71 5.00 sampling
2.5 ng/L harmful
3/30/2006 | Duplicate RR DUP 3.10 to fish
1.0ng/L level of
concerned in
3/30/2006 | Des Moines River DMR 6.34 0.00 Europe
sampled during
low flow - dry
3/30/2006 | Infiltration Gallery LL 3.54 9.00 period
BLEND: 9LL, 5
RR Fleur; All
3/30/2006 | Finished Water Fleur | HL 2.68 14.00 17.38 Well Maffitt
Fleur Chemicals:
5 Ferric, 10
Carbon, 10 Alum,
3/30/2006 | Maffitt Raw MR 3.84 40 Soda Ash
3/30/2006 | Maffitt Finished MF 3.15
SAMPLE REL %
DATE LOCATION SITE ID { ESTRADIOL ppt | FLOW | REMOVAL NOTES
20 mg/L PAC
added to presed
basin at time of
4/4/2006 | Raccoon River RR 2.46 20.00 sampling
2.5 ng/L harmful
4/4/2006 | Duplicate RR DUP 2.85 to fish
1.0 ng/L level of
concerned in
4/4/2006 | Des Moines River DMR 1.92 0.00 FEurope
Sampled after a
4/4/2006 | Infiliration Gallery LL 1.05 5.00 heavy rain event
BLEND: 5 LL,
20 RR Fleur; 12
4/4/2006 | Finished Water Fleur | HL 0.68 25.00 68.78 Well 4 CL Maffiit
Fleur Chemicals:
15 Ferric, 20
Carbon, 20 Alum,
4/4/2006 | Maffitt Raw MR 1.64 20 Soda Ash
4/4/2006 | Maffitt Finished MF 1.25




SAMPLE REL %
DATE LOCATION SITEID | ESTRADIOL ppt | FLOW | REMOVAL NOTES
10mg/L PAC
added to presed
basin at time of
4/25/2006 | Raccoon River RR 1.56 0.00 sampling
2.5 ng/L harmful
4/25/2006 | Duplicate RR DUP 1.56 to fish
1.0 ng/L level of
concerned in
4/25/2006 | Des Moines River DMR 238 5.00 Europe
4/25/2006 | Infiltration Gallery LL 1.34 14.00 medium flow
BLEND: 14 LL,
5 DMR Fleur; 12
4/25/2006 | Finished Water Fleur | HL 2.38 19.00 -47.49 Well 4 CL Maffirt
Fleur Chemicals:
10 Ferric, 10
Carbon, 20 Alum,
4/25/2006 | Maffitt Raw MR 7.00 20 Soda Ash
4/25/2006 | Maffitt Finished MF 2.10
SAMPLE REL %
DATE LOCATION SITEID | ESTRADIOL ppt | FLOW | REMOVAL NOTES
10 mg/L PAC
added to presed
basin at time of
5/8/2006 | Raccoon River RR 3.14 0.00 sampling
2.5 ng/L harmful
5/8/2006 | Duplicate RR DUP — to fish
1.0 ng/L level of
concerned in
5/8/2006 | Des Moines River DMR 3.92 5.00 Europe
rivers almost
5/8/2006 | Infiltration Gallery LL 2.75 22.00 bank full
BLEND: 22 LL,
5 DMR Fleur,
2Res, 9 Well, 4
5/8/2006 | Finished Water Fleur | HL 0.00 27.00 100.00 CL Maffift
Fleur Chemicals:
10 Ferric, 10
Carbon, 20 Alum,
5/8/2006 | Crystal Lake CL 243 20 Soda Ash
5/8/2006 | Maffitt Raw MR 4.76
5/8/2006 | Maffitt Finished MF 3.07




SAMPLE REL %
DATE LOCATION SITEID | ESTRADIOL ppt | FLOW | REMOVAL NOTES
mg/L PAC added
to presed basin at
5/22/2006 | Raccoon River RR 3.16 0.00 time of sampling
2.5 ng/L harmful
5/22/2006 | Duplicate RR DUP to fish
1.0 ng/L level of
concerned in
5/22/2006 | Des Moines River DMR 0.00 17.00 FEurope
BLEND: 17 LL,
17 DMR Fleur,
3Res, 14 Well,
5/22/2006 | Infiltration Gallery LL 0.00 17.00 3.4 CL Maffit
Fleur Chemicals:
10 Ferric, 10
Carbon, 20 Alum,
5/22/2006 | Fipnished Water Fleuwr | HL 0.00 34.00 #DIV/0! 30 Soda Ash
Dry period low
5/22/2006 | Crystal Lake CL 0.00 flow
5/22/2006 | Maffitt Raw MR 0.00
5/22/2006 | Maffitt Finished MF 0.00
SAMPLE REL %
DATE LOCATION SITEID | ESTRADIOL ppt | FLOW | REMOVAL NOTES
mg/L PAC added
to presed basin at
5/30/2006 | Raccoon River RR 0.00 0.00 time of sampling
2.5 ng/L harmful
5/30/2006 | Duplicate RR DUP 0.00 to fish
1.0 ng/L level of
concerned in
5/30/2006 | Des Moines River DMR 0.00 18.00 FEurope
BLEND: 17 LL,
18 DMR Fleur,
2.8Res, 12.5
Well, 3 Crystal
5/30/2006 | Infiltration Gallery LL 0.00 17.00 Lake
Fleur Chemicals:
10 Ferric, 10
Carbon, 20 Alum,
5/30/2006 | Finished Water Fleur | HL 0.00 35.00 #DIV/0! 30 Soda Ash
Hot Dry period
5/30/2006 | Maffitt Raw MR 0.00 low flow
5/30/2006 | Maffitt Finished MF 0.00




DES MOINES WATER WORKS

TREATMENT PLANT
ESTRADIOL STUDY
2006
MRL FOR ESTRADIOL = 1.5 PPT
Rel %
SAMPLE ESTRADIOL Removal
DATE LOCATION SITE ID | ppt Flow Fleur NOTES
10 mg/L PAC added
to presed basin at
6/5/2006 | Raccoon River RR 3.12 0.00 time of sampling
2.5 ng/L harmful to
6/5/2006 | Duplicate RR DUP Jfish
1.0 ng/L level of
concerned in
6/5/2006 | Des Moines River DMR 1.49 46.00 Europe
<1.5 sampled during low
6/5/2006 | Infiltration Gallery LL 17.00 flow - dry period
<1.5 BLEND: FLEUR:
17LL, 46 DMR
MAFFITT: 3 CL,
2.2RES, 14.8
6/5/2006 | Finished Water Fleur | HL 63.00 100.00 WELL
6/5/2006 | Crystal Lake CL <L5
Fleur Chemicals:
10mg/L Ferric,
6/5/2006 | Maffitt Raw MR 141 10mg/LCarbon,
20mg/L Alum,
6/5/2006 | Maffitt Finished MF NA 30mg/L Soda Ash
SAMPLE ESTRADIOL REL %
DATE LOCATION SITEID | ppt FLOW | REMOVAL NOTES
10 mg/L PAC added
to presed basin at
6/19/2006 | Raccoon River RR 291 17.00 time of sampling
2.5 ng/L harmful to
6/19/2006 | Duplicate RRDUP Jfish
1.0 ng/L level of
concerned in
6/19/2006 | Des Moines River DMR 4.56 48.00 FEurope
sampled during low
6/19/2006 | Infiltration Gallery LL 2.08 5.00 flow - dry period
BLEND: 5LL,
17RR, 48DMR
Fleur; 4CL, 20
6/19/2006 | Finished Water Fleur | HL 2.63 70.00 33.96 wells Maffitt
6/19/2006 | Crystal Lake CL 2.16
Fleur Chemicals:
10Ferric,
15Carbon, 2041um,
6/19/2006 | Maffitt Raw MR 224 20Soda Ash
6/19/2006 | Maffitt Finished MF 1.17 15 Ferric Maffitt




SAMPLE ESTRADIOL REL %

DATE LOCATION SITEID | ppt FLOW | REMOVAL NOTES

15 mg/L PAC added

to presed basin at
6/29/2006 | Raccoon River RR 1.13 27.00 time of sampling

2.5 ng/L harmful fo
6/29/2006 | Duplicate RR DUP Jish

1.0 ng/L level of

concerned in
6/29/2006 | Des Moines River DMR 1.05 0.00 FEurope

sampled during low
6/29/2006 | Infiltration Gallery LL 1.17 17.00 flow - dry period

BLEND: 27RR, 0

DMR, 17 LL; 21
6/29/2006 | Finished Water Fleur | HL 0.61 44.00 46.75 Well, 3.4 CL
6/29/2006 | Crystal Lake CL 1.35

Fleur Chemicals:

15Ferric,
6/29/2006 | Maffitt Raw MR 0.00 15Carbon, 2041um
6/29/2006 | Maffitt Finished MF 0.50 13 Ferric Maffitt

SAMPLE ESTRADIOL REL %

DATE LOCATION SITEID | ppt FLOW | REMOVAL NOTES

10 mg/L PAC added

to presed basin at
7/17/2006 | Raccoon River RR 2.67 40.00 time of sampling

2.5 ng/L harmful to
7/17/2006 | Duplicate RRDUP fish

<1.5 1.0 ng/L level of

concerned in

7/17/2006 | Des Moines River DMR 0.00 Europe
<15 sampled during

7/17/2006 | Infiltration Gallery LL 17.00 LOW flow - period

BLEND: 40RR, 0

DMR, 17LL; 17.9
7/17/2006 | Finished Water Fleur | HL 2.09 57.00 -11.54 Well, 3.6 CL

Fleur Chemicals:

10 Ferric,

10Carbon, 20 Alum,
7/17/2006 | Crystal Lake CL 1.77 0Soda Ash
7/17/2006 | Maffitt Raw MR 2.00 15 Ferric Maffitt
7/17/2006 | Maffitt Finished MF <l1.5




SAMPLE ESTRADIOL REL %
DATE LOCATION SITEID | ppt FLOW | REMOVAL NOTES
10 mg/L PAC added
to presed basin at
7/31/2006 | Raccoon River RR <1.5 0.00 time of sampling
2.5 ng/L harmfil to
7/31/2006 | Duplicate RR DUP fish
1.0 ng/L level of
concerned in
7/31/2006 | Des Moines River DMR 2.54 5.00 Europe
<l.5 sampled during
LOW flow - period
7/31/2006 | Infiltration Gallery LL 17.00 sporadic rain
<15 BLEND:
17LL5DMR; 15.5
7/31/2006 | Finished Water Fleur | HL 100.00 WELL, 3.5 CL
Fleur Chemicals:
10 Ferric, 15
Carbon, 25 Alum, 0
7/31/2006 | Crystal Lake CL 3.50 Soda Ash
7/31/2006 | Maffitt Raw MR 0.37 15.50 15 Ferric Maffitt
7/31/2006 | Maffitt Finished MF <1.5
SAMPLE ESTRADIOL REL %
DATE LOCATION SITEID | ppt FLOW | REMOVAL NOTES
10 mg/L PAC added
to presed basin at
8/28/2006 | Raccoon River RR <1.5 15.00 time of sampling
<1.5 2.5 ng/L harmfid to
8/28/2006 | Duplicate RR DUP fish
<1.5 1.0ng/L level of
concerned in
8/28/2006 | Des Moines River DMR 5.00 Europe
<1.5 sampled during
8/28/2006 | Infiltration Gallery LL 17.00 low flow - period
<1.5 BLEND:
17LL,5DMR, 15RR;
18.05 WELL, 3.5
8/28/2006 | Finished Water Fleur | HL 37.00 ! CL
<1.5 Fleur Chemicals:
15Ferric,
10Carbon, Alum,
8/28/2006 | Crystal Lake CL 3.50 Soda Ash
8/28/2006 | Maffitt Raw MR <15 14.50
8/28/2006 | Maffitt Finished MF <1.5




SAMPLE ESTRADIOL REL %
DATE LOCATION SITEID | ppt FLOW | REMOVAL NOTES
<1.5 10 mg/L PAC added
to presed basin at
9/5/2006 | Raccoon River RR 15.00 time of sampling
<1.5 2.5 ng/L harmful to
9/5/2006 | Duplicate RR DUP Jish
<1.5 1.0 ng/L level of
concerned in
9/5/2006 | Des Moines River DMR 0.00 Europe
<15 sampled during
9/5/2006 | Infiliration Gallery LL 19.00 low flow - period
<15 BLEND:
I7LL,I5RR; 15.8
9/5/2006 | Finished Water Fleur | HL 34.00 ! WELL, 3.1 CL
<15 Fleur Chemicals:
10 Ferric,
15Carbon, 15AIum,
9/5/2006 | Crystal Lake CL 3.10 0Soda Ash
9/5/2006 | Maffitt Raw MR <1.5 9.50
9/5/2006 | Maffitt Finished MF <1.5




Appendix B:

DMWW SEASONAL PPCP SCAN CONDUCTED
BY UHL 2006 MAFFITT PLANT

Units: ng/L
DRUG SAMPLE ID

Mar- | Jul- | Oct- | Mar- | Jul- | Oct-

06 06 06 06 06 06
MR MF

Acetaminophen <5.0 <1 <1 <5.0 <1 <1
Caffeine <20 | <26 | <62 24 26 <62
Carbamazepine 7.3 4.2 3.3 5.8 5.1 3
Cotinine 2.1 34 <1 2.3 4.4 <1
1,7-Dimethylxanthine | <100 | 54 | <3.6 15 <1 <3.6
DEET 9.5 12 6.4 6.4 16 <5.0
Tbuprofen <2.0 <1 <1 <2.0 <1 <1
Lincomycin <2.0 <1 <1 <2.0 <1 <1
Sulfadimethoxine <1.0 1.1 4.6 4.9 <1 <1
Sulfamethazine <1.0 1.1 1.1 1.8 <1 <1
Sulfamethoxazole <1.0 4.9 13 17 <1 1.7
Trimethoprim <2.0 <1 <1 <2.0 <1 <1
Sulfathiazole NA <1 <1 NA <1 <1
Triclosan NA | <39 | <3.7 ]| NA 55 <3.7
Tylosin NA <1 <1 NA <1 <1




Appendix B continued:

DMWW SEASONAL PPCP SCAN CONDUCTED BY UHL

2006
Units: ng/L
DRUG SAMPLE ID

Mar- | Jul- | Oct- | Mar- | Jul- | Oct- | Mar- { Jul- Oct- | Mar- | Jul- Oct-

06 06 06 06 06 06 06 06 06 06 06 06

DMR RR LL HL
Acetaminophen <5.0 <1 <1 55 <1.0 | <1.0 | <50 <1 <1 <5.0 <1 <1
Caffeine 48 49 64 46 54 110 20 27 <62 23 <26 <62
Carbamazepine 3.4 3.6 3.9 4.2 51 5.5 32 4 2.7 <1.0 1.7 1.5
Cotinine 5.1 8.5 1.8 4.1 11 4.4 <1.0 | <32 <1 1.7 35 <1
1,7-Dimethylxanthine 12 5.8 4.7 14 9.1 9 <100 | 58 68 | <100 | <46 | <36
DEET 5.9 29 16 11 35 27 <5.0 <84 <5 <5.0 14 <5
Ibuprofen 3.8 <1 <1 <2.0 18 <1.0 <2.0 <] <1 5.7 <1.0 <]
Lincomycin 4.9 <1 <1 49 | <10 1.3 <2.0 <1 <1 <20 | <1.0 <1
Sulfadimethoxine 2 <1 <1 6.7 | <10 ]| <10 4 1.8 1.7 <1.0 | <1.0 <1
Sulfamethazine 1.6 <1 <1 5.1 1.2 | <1.0 2.8 23 1.9 <1.0 | <1.0 <1
Sulfamethoxazole 13 59 13 9.3 6.2 14 21 4.7 4.5 <1.0 | <1.0 <1
Trimethoprim 2.6 <1 1.4 <2.0 1.6 | <1.0 | <20 <1 <1 <20 | <10 <]
Sulfathiazole NA <1 <1 NA | <10 | <10 NA <1 <1 NA <1.0 <1
Triclosan NA <39 | <3.7 NA <39 | <37 NA <39 <3.7 NA <39 <3.7
Tylosin NA <1 <1 NA | <10} <10 NA <1 <1 NA <1.0 <1




