
APPENDIX L 

DOH Water Facility Inventory (WFI) Forms 

D.R. Strong Consulting Engineers (1990)

D.R. Strong Consulting Engineers (2001)

DOH Records (1982 - 2018) 



RETURN TO:  Central Services - WFI, PO Box 47822, Olympia, WA, 98504-7822 or email wfi@doh.wa.gov

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) 
FORM

Quarter: 

Updated: 

Printed: 

3

06/09/2020

3/17/2022

WFI Printed For: 

Submission Reason: 

On-Demand

No Change

  1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

29487 U  GREEN RIVER GORGE RESORT  KING A TNC

  6. PRIMARY CONTACT NAME & MAILING ADDRESS   7. OWNER NAME & MAILING ADDRESS

JAMES CARTER [OWNER]
29500 SE GREEN RIVER GORGE RD
ENUMCLAW, WA 98022

JAMES CARTER
29500 SE GREEN RIVER GORGE RD 
ENUMCLAW, WA 98022

 STREET ADDRESS IF DIFFERENT FROM ABOVE  STREET ADDRESS IF DIFFERENT FROM ABOVE

 ATTN  ATTN

 ADDRESS  ADDRESS

 CITY                   STATE                ZIP  CITY                   STATE                ZIP 

 9. 24 HOUR PRIMARY CONTACT INFORMATION 10. OWNER CONTACT INFORMATION

Primary Contact Daytime Phone: (360) 886-2302 Owner Daytime Phone: (360) 886-2302

Primary Contact Mobile/Cell Phone: Owner Mobile/Cell Phone:  

Primary Contact Evening Phone: (xxx)-xxx-xxxx Owner Evening Phone: (xxx)-xxx-xxxx

Fax:  E-mail:  xxxxxxxxxxxxxxxxxxxx Fax:   E-mail:  xxxxxxxxxxxxxxxxxxxx

11. SATELLITE MANAGEMENT AGENCY - SMA (check only one)
Not applicable (Skip to #12)

Owned and Managed SMA NAME: SMA Number: 
Managed Only

Owned Only

12. WATER SYSTEM CHARACTERISTICS (mark all that apply)
Agricultural Hospital/Clinic Residential

Commercial / Business Industrial School

Day Care Licensed Residential Facility Temporary Farm Worker

Food Service/Food Permit Lodging Other (church, fire station, etc.):

1,000 or more person event for 2 or more days per year Recreational / RV Park _______________________________________
_______

13. WATER SYSTEM OWNERSHIP (mark only one) 14.  STORAGE CAPACITY (gallons)

Association County Investor Special District

City / Town Federal Private State 8,300

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

23 24
SOURCE LOCATION

S
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u
m

b
er

LIST UTILITY'S NAME FOR SOURCE
AND WELL TAG ID NUMBER.

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
INTERTIED,

LIST SELLER'S NAME
Example:  SEATTLE

INTERTIE 
SYSTEM 
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S01  SPRING #1 X X  X X 50 18 21N 07E

Page: 1DOH 331-011 (Rev. 06/03) DOH Copy



WATER FACILITIES INVENTORY (WFI) FORM - Continued
 1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

29487 U  GREEN RIVER GORGE RESORT  KING A TNC

ACTIVE 
SERVICE 

CONNECTIONS

DOH USE ONLY!
CALCULATED 

ACTIVE  
CONNECTIONS

DOH USE ONLY!
APPROVED 

CONNECTIONS

 25.  SINGLE FAMILY RESIDENCES (How many of the following do you have?) 4 14

 A.  Full Time Single Family Residences (Occupied 180 days or more per year) 4

 B.  Part Time Single Family Residences (Occupied less than 180 days per year) 0

26.  MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)

 A.  Apartment Buildings, condos, duplexes, barracks, dorms 0

 B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 0

 C.  Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year 0

 27.  NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)

A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 51 51 0

B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 0 0 0

28.  TOTAL SERVICE CONNECTIONS 55 14

29.  FULL-TIME RESIDENTIAL POPULATION

A.  How many residents are served by this system 180 or more days per year? 24

 30.  PART-TIME RESIDENTIAL POPULATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many part-time residents are present each month?

 B.  How many days per month are they present?

 31.  TEMPORARY & TRANSIENT USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many total visitors, attendees, travelers, campers, patients 
or customers have access to the water system each month? 1240 1120 1240 1200 1240 2400 2480 2480 1200 1240 1200 1240

 B.  How many days per month is water accessible to the public? 31 28 31 30 31 30 31 31 30 31 30 31

 32.  REGULAR NON-RESIDENTIAL USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  If you have schools, daycares, or businesses connected to your 
water system, how many students, daycare children and/or 
employees are present each month that are NOT alrealy included in 
the residential population?

B.  How many days per month are they present?

33.  ROUTINE COLIFORM SCHEDULE  JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

                     1 1 1 1 1 1 1 1 1 1 1 1

 34.  NITRATE SCHEDULE QUARTERLY ANNUALLY ONCE EVERY 3 YEARS

 (One Sample per source by time period) S01

 35.  Reason for Submitting WFI:

OtherNew System  Inactivate   Update - No Change    Update - Change   Re-Activate  

36.  I certify that the information stated on this WFI form is correct to the best of my knowledge.

SIGNATURE:    DATE:

PRINT NAME:    TITLE:

Name Change

Page: 2DOH 331-011 (Rev. 06/03) DOH Copy



WS ID WS Name

GREEN RIVER GORGE RESORT29487

Total WFI Printed: 1

DOH Copy

To:

To:

To:

To
:

To
:

WFI Printed For:

Source Use:

Source Type:

Water System Expanding 
Services:

Full-Time Population From:

On-Demand

 ALL

ALL

ALL

ALL

ALL

Approved Connection Count 
From:

ALLALL

Active Connection Count From:

SMA Name:

SMA Number:

Owner Number:

Water System Update Date 
From:

Water Status Date From:

Water System Status:

Water System Is New:

Permit Renewal Quarter:

Type:

Group:

Region:

County:

Water System Name:

Print Copies For:

Print Data on Distribution Page:

Water System Id(s):

ALLALL

ALL

ALL

ALL

ALLALL

ALL

ALL

ALL

ALL

ALL

ALL

-- Any --

ALL

ALL

29487

3/17/2022Report Create Date:

Water Facilities Inventory (WFI)

ALL ALL

Page: 1DOH 331-011 (Rev. 06/03) DOH Copy



RETURN TO:  Central Services - WFI, PO Box 47822, Olympia, WA, 98504-7822 or email wfi@doh.wa.gov

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) 
FORM

Quarter: 

Updated: 

Printed: 

1

04/05/2022

6/15/2022

WFI Printed For: 

Submission Reason: 

On-Demand

Source Update

  1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

07220 7  BLACK DIAMOND WATER DEPT  KING A Comm

  6. PRIMARY CONTACT NAME & MAILING ADDRESS   7. OWNER NAME & MAILING ADDRESS

JASON L. PITTAM [PWD]
PO BOX 599
BLACK DIAMOND, WA 98010

BLACK DIAMOND, CITY OF
CAROL BENSON 
PO BOX 599
BLACK DIAMOND, WA 98010

MAYOR

 STREET ADDRESS IF DIFFERENT FROM ABOVE  STREET ADDRESS IF DIFFERENT FROM ABOVE

 ATTN  ATTN

 ADDRESS 24301 ROBERTS DR  ADDRESS 24301 ROBERTS DR

 CITY BLACK DIAMOND                  STATE   WA             ZIP 98010  CITY BLACK DIAMOND                  STATE   WA             ZIP 98010

 9. 24 HOUR PRIMARY CONTACT INFORMATION 10. OWNER CONTACT INFORMATION

Primary Contact Daytime Phone: (360) 886-2523 Owner Daytime Phone: (360) 886-5703

Primary Contact Mobile/Cell Phone: (253) 736-5984 Owner Mobile/Cell Phone: (253) 797-2608

Primary Contact Evening Phone: (xxx)-xxx-xxxx Owner Evening Phone: (xxx)-xxx-xxxx

Fax:  E-mail:  xxxxxxxxxxxxxxxxxxxx Fax:  (360) 886-2592 E-mail:  xxxxxxxxxxxxxxxxxxxx

11. SATELLITE MANAGEMENT AGENCY - SMA (check only one)
Not applicable (Skip to #12)

Owned and Managed SMA NAME: SMA Number: 
Managed Only

Owned Only

12. WATER SYSTEM CHARACTERISTICS (mark all that apply)
Agricultural Hospital/Clinic Residential

Commercial / Business Industrial School

Day Care Licensed Residential Facility Temporary Farm Worker

Food Service/Food Permit Lodging Other (church, fire station, etc.):

1,000 or more person event for 2 or more days per year Recreational / RV Park _______________________________________
_______

13. WATER SYSTEM OWNERSHIP (mark only one) 14.  STORAGE CAPACITY (gallons)

Association County Investor Special District

City / Town Federal Private State 4,800,000

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

23 24
SOURCE LOCATION

S
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u
m

b
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LIST UTILITY'S NAME FOR SOURCE
AND WELL TAG ID NUMBER.

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
INTERTIED,

LIST SELLER'S NAME
Example:  SEATTLE

INTERTIE 
SYSTEM 

ID 
NUMBER
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S01  SOFA SPRING ENCLOSED X X Y X X 500 NE SW 19 21N 07E

S02  MATTRESS SPRING ENCL X X Y X X 500 NE SW 19 21N 07E

S03  LEAF SPRING ENCLOSED X X Y X X 500 NE SW 19 21N 07E

S04  All Springs X X Y X X 1500 NE SW 19 21N 07E

S05  Tacoma/Intertie (2) 86800 N X Y X 3800 SE SE 11 21N 06E

Page: 1DOH 331-011 (Rev. 06/03) DOH Copy



WATER FACILITIES INVENTORY (WFI) FORM - Continued
 1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

07220 7  BLACK DIAMOND WATER DEPT  KING A Comm

ACTIVE 
SERVICE 

CONNECTIONS

DOH USE ONLY!
CALCULATED 

ACTIVE  
CONNECTIONS

DOH USE ONLY!
APPROVED 

CONNECTIONS

 25.  SINGLE FAMILY RESIDENCES (How many of the following do you have?) 1314 Unspecified

 A.  Full Time Single Family Residences (Occupied 180 days or more per year) 1297

 B.  Part Time Single Family Residences (Occupied less than 180 days per year) 0

26.  MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)

 A.  Apartment Buildings, condos, duplexes, barracks, dorms 0

 B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 17

 C.  Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year 0

 27.  NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)

A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 7 7

B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 34 34

28.  TOTAL SERVICE CONNECTIONS 1355

29.  FULL-TIME RESIDENTIAL POPULATION

A.  How many residents are served by this system 180 or more days per year? 2251

 30.  PART-TIME RESIDENTIAL POPULATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many part-time residents are present each month?

 B.  How many days per month are they present?

 31.  TEMPORARY & TRANSIENT USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many total visitors, attendees, travelers, campers, patients 
or customers have access to the water system each month? 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

 B.  How many days per month is water accessible to the public? 31 29 31 30 31 30 31 31 30 31 30 31

 32.  REGULAR NON-RESIDENTIAL USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  If you have schools, daycares, or businesses connected to your 
water system, how many students, daycare children and/or 
employees are present each month that are NOT already included in 
the residential population?

100 100 100 100 100 100 10 10 100 100 100 100

B.  How many days per month are they present? 20 20 20 20 20 15 20 20 15 20 20 15

33.  ROUTINE COLIFORM SCHEDULE  JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

                     2 2 2 2 2 2 2 2 2 2 2 2

 34.  NITRATE SCHEDULE QUARTERLY ANNUALLY ONCE EVERY 3 YEARS

 (One Sample per source by time period)

 35.  Reason for Submitting WFI:

OtherNew System  Inactivate   Update - No Change    Update - Change   Re-Activate  

36.  I certify that the information stated on this WFI form is correct to the best of my knowledge.

SIGNATURE:    DATE:

PRINT NAME:    TITLE:

Name Change

Page: 2DOH 331-011 (Rev. 06/03) DOH Copy



WS ID WS Name

BLACK DIAMOND WATER DEPT07220

Total WFI Printed: 1

DOH Copy

To:

To:

To:

To
:

To
:

WFI Printed For:

Source Use:

Source Type:

Water System Expanding 
Services:

Full-Time Population From:

On-Demand

 ALL

ALL

ALL

ALL

ALL

Approved Connection Count 
From:

ALLALL

Active Connection Count From:

SMA Name:

SMA Number:

Owner Number:

Water System Update Date 
From:

Water Status Date From:

Water System Status:

Water System Is New:

Permit Renewal Quarter:

Type:

Group:

Region:

County:

Water System Name:

Print Copies For:

Print Data on Distribution Page:

Water System Id(s):

ALLALL

ALL

ALL

ALL

ALLALL

ALL

ALL

ALL

ALL

ALL

ALL

-- Any --

ALL

ALL

07220

6/15/2022Report Create Date:

Water Facilities Inventory (WFI)

ALL ALL

Page: 1DOH 331-011 (Rev. 06/03) DOH Copy



RETURN TO:  Central Services - WFI, PO Box 47822, Olympia, WA, 98504-7822 or email wfi@doh.wa.gov

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) 
FORM

Quarter: 

Updated: 

Printed: 

4

09/24/2020

6/24/2022

WFI Printed For: 

Submission Reason: 

On-Demand

Pop/Connect 
Update

  1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

SP627 F  KANASKAT-PALMER STATE PARK  KING A TNC

  6. PRIMARY CONTACT NAME & MAILING ADDRESS   7. OWNER NAME & MAILING ADDRESS

HARLEY HILL [NW REGION]
220 N WALNUT
BURLINGOTN, WA 98233-1138

WASHINGTON STATE PARKS & 
RECREATION
DAVID M. JAQUISH 
270 9TH STREET NE SUITE 200
EAST WENATCHEE, WA 98027674

SATEWIDE MNT. CHIEF

 STREET ADDRESS IF DIFFERENT FROM ABOVE  STREET ADDRESS IF DIFFERENT FROM ABOVE

 ATTN  ATTN

 ADDRESS  ADDRESS

 CITY                   STATE                ZIP  CITY                   STATE                ZIP 

 9. 24 HOUR PRIMARY CONTACT INFORMATION 10. OWNER CONTACT INFORMATION

Primary Contact Daytime Phone: (360) 755-2824 Owner Daytime Phone: (509) 665-0431 x6

Primary Contact Mobile/Cell Phone: (360) 929-3002 Owner Mobile/Cell Phone: (509) 668-1053

Primary Contact Evening Phone: Owner Evening Phone:  

Fax:  E-mail:  xxxxxxxxxxxxxxxxxxxx Fax:  (509) 886-5232 E-mail:  xxxxxxxxxxxxxxxxxxxx

11. SATELLITE MANAGEMENT AGENCY - SMA (check only one)
Not applicable (Skip to #12)

Owned and Managed SMA NAME: SMA Number: 
Managed Only

Owned Only

12. WATER SYSTEM CHARACTERISTICS (mark all that apply)
Agricultural Hospital/Clinic Residential

Commercial / Business Industrial School

Day Care Licensed Residential Facility Temporary Farm Worker

Food Service/Food Permit Lodging Other (church, fire station, etc.):

1,000 or more person event for 2 or more days per year Recreational / RV Park _______________________________________
_______

13. WATER SYSTEM OWNERSHIP (mark only one) 14.  STORAGE CAPACITY (gallons)

Association County Investor Special District

City / Town Federal Private State 40,000

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

23 24
SOURCE LOCATION

S
o

u
rce N

u
m

b
er

LIST UTILITY'S NAME FOR SOURCE
AND WELL TAG ID NUMBER.

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
INTERTIED,

LIST SELLER'S NAME
Example:  SEATTLE

INTERTIE 
SYSTEM 

ID 
NUMBER
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S01  Well AFJ213 X X Y X 47 35 SW SE 10 21N 07E
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WATER FACILITIES INVENTORY (WFI) FORM - Continued
 1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

SP627 F  KANASKAT-PALMER STATE PARK  KING A TNC

ACTIVE 
SERVICE 

CONNECTIONS

DOH USE ONLY!
CALCULATED 

ACTIVE  
CONNECTIONS

DOH USE ONLY!
APPROVED 

CONNECTIONS

 25.  SINGLE FAMILY RESIDENCES (How many of the following do you have?) 1 1

 A.  Full Time Single Family Residences (Occupied 180 days or more per year) 1

 B.  Part Time Single Family Residences (Occupied less than 180 days per year) 0

26.  MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)

 A.  Apartment Buildings, condos, duplexes, barracks, dorms 0

 B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 0

 C.  Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year 0

 27.  NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)

A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 20 20 19

B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 5 5 5

28.  TOTAL SERVICE CONNECTIONS 26 25

29.  FULL-TIME RESIDENTIAL POPULATION

A.  How many residents are served by this system 180 or more days per year? 2

 30.  PART-TIME RESIDENTIAL POPULATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many part-time residents are present each month?

 B.  How many days per month are they present?

 31.  TEMPORARY & TRANSIENT USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many total visitors, attendees, travelers, campers, patients 
or customers have access to the water system each month? 4795 4768 4415 7133 7503 10398 11643 16013 16235 10548 7818 5068

 B.  How many days per month is water accessible to the public? 31 28 31 30 31 30 31 31 30 31 31 31

 32.  REGULAR NON-RESIDENTIAL USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  If you have schools, daycares, or businesses connected to your 
water system, how many students, daycare children and/or 
employees are present each month that are NOT already included in 
the residential population?

3 3 3 4 4 5 5 5 4 3 3 3

B.  How many days per month are they present? 31 28 31 30 31 30 31 31 30 31 30 31

33.  ROUTINE COLIFORM SCHEDULE  JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

                     1 1 1 1 1 1 1 1 1 1 1 1

 34.  NITRATE SCHEDULE QUARTERLY ANNUALLY ONCE EVERY 3 YEARS

 (One Sample per source by time period) S01

 35.  Reason for Submitting WFI:

OtherNew System  Inactivate   Update - No Change    Update - Change   Re-Activate  

36.  I certify that the information stated on this WFI form is correct to the best of my knowledge.

SIGNATURE:    DATE:

PRINT NAME:    TITLE:

Name Change

Page: 2DOH 331-011 (Rev. 06/03) DOH Copy



WS ID WS Name

KANASKAT-PALMER STATE PARKSP627

Total WFI Printed: 1

DOH Copy

To:

To:

To:

To
:

To
:

WFI Printed For:

Source Use:

Source Type:

Water System Expanding 
Services:

Full-Time Population From:

On-Demand

 ALL

ALL

ALL

ALL

ALL

Approved Connection Count 
From:

ALLALL

Active Connection Count From:

SMA Name:

SMA Number:

Owner Number:

Water System Update Date 
From:

Water Status Date From:

Water System Status:

Water System Is New:

Permit Renewal Quarter:

Type:

Group:

Region:

County:

Water System Name:

Print Copies For:

Print Data on Distribution Page:

Water System Id(s):

ALLALL

ALL

ALL

ALL

ALLALL

ALL

ALL

ALL

ALL

ALL

ALL

-- Any --

ALL

ALL

sp627

6/24/2022Report Create Date:

Water Facilities Inventory (WFI)

ALL ALL

Page: 1DOH 331-011 (Rev. 06/03) DOH Copy



RETURN TO:  Central Services - WFI, PO Box 47822, Olympia, WA, 98504-7822 or email wfi@doh.wa.gov

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) 
FORM

Quarter: 

Updated: 

Printed: 

0

05/14/2002

6/24/2022

WFI Printed For: 

Submission Reason: 

On-Demand

Non-Periodic 
update

  1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

52236 D  CUNNINGHAM, MIKE  KING B 

  6. PRIMARY CONTACT NAME & MAILING ADDRESS   7. OWNER NAME & MAILING ADDRESS

MIKE CUNNINGHAM [WS - PRIMARY CONTACT]
22210 SE 272
MAPLE VALLEY, WA 98038

CUNNINGHAM MIKE
NEED PRIMARY CONTACT OWNER 
ORG 013375 CUNNINGHAM MIKE 
22210 SE 272
MAPLE VALLEY, WA 98038

OWNER ORG - PRIMARY 
CO

 STREET ADDRESS IF DIFFERENT FROM ABOVE  STREET ADDRESS IF DIFFERENT FROM ABOVE

 ATTN  ATTN

 ADDRESS  ADDRESS

 CITY                   STATE                ZIP  CITY                   STATE                ZIP 

 9. 24 HOUR PRIMARY CONTACT INFORMATION 10. OWNER CONTACT INFORMATION

Primary Contact Daytime Phone: (000) 432-1557 Owner Daytime Phone:

Primary Contact Mobile/Cell Phone: Owner Mobile/Cell Phone:

Primary Contact Evening Phone: Owner Evening Phone:

Fax:  E-mail:  xxxxxxxxxxxxxxxxxxxx Fax:  E-mail:  xxxxxxxxxxxxxxxxxxxx

11. SATELLITE MANAGEMENT AGENCY - SMA (check only one)
Not applicable (Skip to #12)

Owned and Managed SMA NAME: SMA Number: 
Managed Only

Owned Only

12. WATER SYSTEM CHARACTERISTICS (mark all that apply)
Agricultural Hospital/Clinic Residential

Commercial / Business Industrial School

Day Care Licensed Residential Facility Temporary Farm Worker

Food Service/Food Permit Lodging Other (church, fire station, etc.):

1,000 or more person event for 2 or more days per year Recreational / RV Park _______________________________________
_______

13. WATER SYSTEM OWNERSHIP (mark only one) 14.  STORAGE CAPACITY (gallons)

Association County Investor Special District

City / Town Federal Private State  

15 16
SOURCE NAME

17
INTERTIE

18
SOURCE CATEGORY

19
USE

20 21
TREATMENT

22
DEPTH

23 24
SOURCE LOCATION

S
o

u
rce N

u
m

b
er

LIST UTILITY'S NAME FOR SOURCE
AND WELL TAG ID NUMBER.

Example:  WELL #1 XYZ456

IF SOURCE IS PURCHASED OR 
INTERTIED,

LIST SELLER'S NAME
Example:  SEATTLE

INTERTIE 
SYSTEM 

ID 
NUMBER

 W
E

L
L

 W
E

L
L

 F
IE

L
D

 W
E

L
L

 IN
 A

 W
E

L
L

 F
IE

L
D

 S
P

R
IN

G

 S
P

R
IN

G
 F

IE
L

D

 S
P

R
IN

G
 IN

 S
P

R
IN

G
F

IE
L

D

 S
E

A
 W

A
T

E
R

 S
U

R
F

A
C

E
 W

A
T

E
R

 R
A

N
N

E
Y

 / IN
F

. G
A

L
L

E
R

Y

 O
T

H
E

R

 P
E

R
M

A
N

E
N

T

 S
E

A
S

O
N

A
L

 E
M

E
R

G
E

N
C

Y

 S
O

U
R

C
E

 M
E

T
E

R
E

D

 N
O

N
E

 C
H

L
O

R
IN

A
T

IO
N

 F
IL

T
R

A
T

IO
N

 F
L

U
O

R
ID

A
T

IO
N

 IR
R

A
D

IA
T

IO
N

 (U
V

)

 O
T

H
E

R

 D
E

P
T

H
 T

O
 F

IR
S

T
 O

P
E

N
 T

E
R

V
A

L
 IN

 F
E

E
T

 C
A

P
A

C
IT

Y
 (G

A
L

L
O

N
S

 P
E

R
 M

IN
U

T
E

)

 1/4, 1/4 S
E

C
T

IO
N

 S
E

C
T

IO
N

 N
U

M
B

E
R

 T
O

W
N

S
H

IP

 R
A

N
G

E

S01  WELL X X  X 96 24 SW SE 20 21N 07E
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WATER FACILITIES INVENTORY (WFI) FORM - Continued
 1.  SYSTEM ID NO.  2.  SYSTEM NAME  3.  COUNTY 4.  GROUP 5.  TYPE

52236 D  CUNNINGHAM, MIKE  KING B  

ACTIVE 
SERVICE 

CONNECTIONS

DOH USE ONLY!
CALCULATED 

ACTIVE  
CONNECTIONS

DOH USE ONLY!
APPROVED 

CONNECTIONS

 25.  SINGLE FAMILY RESIDENCES (How many of the following do you have?) 3 3

 A.  Full Time Single Family Residences (Occupied 180 days or more per year) 3

 B.  Part Time Single Family Residences (Occupied less than 180 days per year) 0

26.  MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)

 A.  Apartment Buildings, condos, duplexes, barracks, dorms 0

 B.  Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 0

 C.  Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year 0

 27.  NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)

A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 0 0 0

B.  Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 0 0 0

28.  TOTAL SERVICE CONNECTIONS 3 3

29.  FULL-TIME RESIDENTIAL POPULATION

A.  How many residents are served by this system 180 or more days per year? 8

 30.  PART-TIME RESIDENTIAL POPULATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many part-time residents are present each month?

 B.  How many days per month are they present?

 31.  TEMPORARY & TRANSIENT USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  How many total visitors, attendees, travelers, campers, patients 
or customers have access to the water system each month?

 B.  How many days per month is water accessible to the public?

 32.  REGULAR NON-RESIDENTIAL USERS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

 A.  If you have schools, daycares, or businesses connected to your 
water system, how many students, daycare children and/or 
employees are present each month that are NOT already included in 
the residential population?

B.  How many days per month are they present?

33.  ROUTINE COLIFORM SCHEDULE  JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

                     

 34.  NITRATE SCHEDULE QUARTERLY ANNUALLY ONCE EVERY 3 YEARS

 (One Sample per source by time period)

 35.  Reason for Submitting WFI:

OtherNew System  Inactivate   Update - No Change    Update - Change   Re-Activate  

36.  I certify that the information stated on this WFI form is correct to the best of my knowledge.

SIGNATURE:    DATE:

PRINT NAME:    TITLE:

Name Change

Page: 2DOH 331-011 (Rev. 06/03) DOH Copy



WS ID WS Name

CUNNINGHAM, MIKE52236

Total WFI Printed: 1

DOH Copy

To:

To:

To:

To
:

To
:

WFI Printed For:

Source Use:

Source Type:

Water System Expanding 
Services:

Full-Time Population From:

On-Demand

 ALL

ALL

ALL

ALL

ALL

Approved Connection Count 
From:

ALLALL

Active Connection Count From:

SMA Name:

SMA Number:

Owner Number:

Water System Update Date 
From:

Water Status Date From:

Water System Status:

Water System Is New:

Permit Renewal Quarter:

Type:

Group:

Region:

County:

Water System Name:

Print Copies For:

Print Data on Distribution Page:

Water System Id(s):

ALLALL

ALL

ALL

ALL

ALLALL

ALL

ALL

ALL

ALL

ALL

ALL

-- Any --

ALL

ALL

52236D

6/24/2022Report Create Date:

Water Facilities Inventory (WFI)

ALL ALL

Page: 1DOH 331-011 (Rev. 06/03) DOH Copy
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INTRODUCTION

This report describes the water system for the Green River Gorge

Resort. This report first gives a general description of the Systemr

then discusses the source, treatrnent, storage, and distribution sys-

tems in more compfete detail. This report presents water quality and

geohydrologic infonnation while discussing the source. Then, it pre-

sents the design of an Ultraviolet Radiation Disj.nfection System to be

inplemented if treatrnent becornes necessary' This report recommends a

course of action for monitoring requirements and a response plan

should contarnination occur.

GENERAI. DESCRTPTION

Mr. Janes Carter olrns and operates the Green River Gorge Resort

and water system. The Resort is located on the east side of the Green

River Gorge where the Franklin Bridge crosses the river.

The lower leveI of the Green River Gorge Resort Water System,

laying northwest of the Green River Gorge Road, was constructed and

approved in May 1983. Since then, the Owner has extended the system

up the creen River Gorge Road and to the plateau northeast of the

spring.

The Green River Gorge Resort water system consj,sts of a spring

source, a pump station serving trvo pressure zones, and a distribution

system. The spring emerges approximately 75 ft up a steep bank from

the creen River Gorqe Road. water fLows from the spring collection

box to the pump station without corning in contact with the atmosphere.

The first booster pump pressurizes water for the 1or,, pressure zone--

zone 1. zone I consists of the distribution system for the services

GREEN RIVER GORGE WATER SYSTEU REPORT 89329 (rI].rD) Page 1
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at Lower el,evations. Connections in zone L include apProximately 30

hose bib connections for RV sites, a rest room building, a house and

the resort Iodge. The second booster purnp intakes vrater from zone I

and. pressurizes it to the high pressure zone--Zone 2. zone 2 consists

of the distribution system for the services at higher elevations.

connections in zone 2 include 18 hose bib connections on the plateau

northwest of the spring and east of the Gorge Road and 40 hose bib

connections west of the Gorge Road.

SOURCE
Descr iption

The Green River Gorge Resort Spring produces an ample supply of

excellent guatity water. Research fron the Metro section 16 Silvigrow

Project shows that the spring receives its water from a deep aquifer

which originates in the Deep creek subbasin of the cumberland Drainage

Basin. Ref 1. The spring emerges on a steep bank approximately 75 ft

up from the creen River Gorge Road. The spring coLlection box con-

sists of a 4 ft dianeter corrugated metal pipe enbedded 4 ft into the

ground. A cast-in-place concrete ring and raintight lockj,ng Iid pro-

vide a sanitary and secure seal- over the box. outlet piping directs

r{ater to the punp station and discharges excess water to the natural

drainage. Plastic sheeting, buried just below the surface, rninimizes

surface water infiltration around the spring. Figures L through 4

sho$, the spring box, outlet piping, and plastic sheeting.

capac ity

The trceohydrology Study of the Metro Section 15 silvigrov,

Project'r estimates the capacity of the Green River Gorge Resort Spring

at 9 00 GPM rninimurn, Ref 1 .

GREEN RIVER GORGE IIATER SYSTEU REPORT 89329 (rrlrD) Page 2
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ouality
The Green River Gorge Resort Spring consistently produces satis-

factory bacteriological , inorganic chernical , and physical test re-

sults. I'letro's silvigrow study test results provide a good history of

the spring's water quality. Figure 5 shows the tabulated results of

Metro's tests for metals, bacteria, and conventionals from May 1989

through February l-990. Figures 6 and 7 show the results of primary

McL, bacteriological , physical , and pesticide tests performed by

Laucks Testing Lab August 23, and September 2!' 1989. Appendix A con-

tains the full form of the Metro and Laucks results as weLl as addi-

tionaf bacteriologj-ca1 tests performed at the request of Mr. carter.

A review of these test results shows only one unsatisfactory bacterio-

logical test j-n about a one year period. The sample whi.ch produced an

unsatisfactory result nay have been taken downstream from the colLec-

tion box where subsequent contamination couLd have occurred.

TREAT!.TENE

The creen River Gorge Resort Spring currentfy supplies excelLent

guality water to the systern without disinfection.

Mr. carter wishes to preserve the natural quality of his spring's

water. If disinfection becomes necessary, the owner would like to

utilize an ultraviolet radiation system instead of chemical treatment.

vle have conpleted a preliminary design for an ultraviolet radia-

tion systern to treat the spring's ralJ water should bacteriological

contamination become a problem.

Low inorganic chenical and turbidity leveLs indicate that UV

treatment would be a feasible option. Pre-filtration may be required

to remove particulate matter greater than 5 microns in size.

GREEN RIVER GORGE WATER SYSTE}'i REPORT 89329 (Hr.lD) Page 3
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CREEN RIVER RESORT SPRING
1989 WATER QUALITY DATA

Collected and Analyzed by Metyo Enviorn nental L.ab

METALS
(mg/l)

SNUM DATE BA BE CD CA

6906137 89031
890[[68 890627
8907390 890n6
6907920 8908'15
8903361 890926

5909t02 89r0r7
8910552 891107
6910632 891206

0.ml
0.00r
0.ml
0.mr
0.001
0.mI
0.ml
0.mr

0.m2
0.002
0.002
0.m2
0.m3
0.002
0.002
0.002

I1.4
143
16.4
15.5
r6.0
16.0
15.0
15.0

0.005
0.m5
0.m5
0.m5
0.m5
0.m5
0.m5
0.m5

0.002
0.002
0.m2
0.m2
0.m{
0.002
o.w2
0.m2

0.m5
0.m5
0.m5
0.m5
0.m5
0.005
0.m5

0.o2

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

LN
3.58
1.12
1.07
{.10
{.10
1.00
{.10

0.002
0.m2
0.002
0.002
0.001
0.001
0.00r
0.ml

0.0'l
0.01

0.01
0.0r
0.01

0.01

0.01

0.01

0.003
0.m3
0.m3
0.003
0.003
0.003
0.003
0.004

0.004
0.m{
0.00{
0.00{
0.m4
0.004
0.00t

0.01

0.003
0.ml
0.m2
0.ml

8

0.002
0.0004

0.002
0.003

I

0.m5
0

0.m5
0.005

8

0.002
0.ml
0.002
0.m{

8

0
0
0

.@7

.m5

.m5

0.03
0

0.03
0.03

I

3.87
0.47
LN
t.t2

6

0.m2
0.ml
0.ml
0.002

8

0.0r0 0.003
0 0.0004

0.0r0 0.m3
0.0't0 0.004

88

0.m5
0.002
0.001
0.010

8
0.m

I

B.ACTERIA
(Or8s/100 t)

SNUA{ DATE Fecal Coliforms Enteroco<cus

8906137 89031
6906558 690627
890R90 69025
6907920 690815
8905361 690925
6909J02 691017
6910552 89r 107
s910652 691206

<.1m0E+01
<.lomEr{I

.1000E{.0r
<.'l000Er{l
<.1000E+01
< .1000E+0I
<.'l000E.rOl
<.1000Er{l

<.1000E+01
<.1000E+01
<.1000E+0I
<.10008+01
<.'1000E+01
<.10008+01
<.1000E+01
<.1000E+01

I
T

t
I
I

I,tin
Max
Count

1.00E+00
r.ooE+tX)

8

'1.00E+00

l.mE+m
8

CONVENTIOi.*IAL5

SNUM DATE Ammonia-N
lmg/l)

NitraterNitrite-N
(mg/l)

pH Conductivity

8906137 690531
8 658 890627
8907390 690726
8907920 890515
6903361 89016
8909102 891017
89r0552 891r07
E910652 891205

< o.mt
< 0.00I
< 0.ml

0.011
0.002
0.0(}2
0.m4

< 0.0t

1.02
1.10
r.3
t.l l
l.t 0
t.l5
't.04

1.26

6.97
6.70
6-&
6.83
7.17
7.X
6.97
6.01

87
r08
120
124
r20
lr3
124
130

I
Avcr6gc
Stdcv
Min
Max
Count

0.004
0.004
0.001
0.01t
8

l.l4
0.'tt
't.02

r.33
8

6.U
0.41

5.01

7X
8

115
l3
87

r30
8

I I'IGURE 5.I

CR CU FE PB MG MN NI AG ZN

Averate
5tdev
Min
Mox
Count

0.mr

0.@t
0.ml

8

0.m2
0.m3
0.002
0.002
0.0@
0.002
0.m3
0.003

14.96
1.59

.40
16.40

8



GREEN R]VER RESORT SPRING
I99O WAIER QUAUTY DATA

Collected ond Anolped by Metro EnvlornrnentolLob

METALS
(mg/l)

Somple No. Dote AS B,{ BE CD CR

9m353't
9m440r

9mr 23
w227

< 0.05
< 0.05

0.m'l
0;@

< o.ml
< o.ml

< 0,m3 < o.ffi
< 0.002 < 0.m5

Somple No. Dote PB NI SE AG Z.l

9m353r 9m123
900440r wz27

< 0.03
< 0.03

< 0.01
< 0.0]

<0
<0

.05 < 0.m3
,05 < 0.m3

< 0,@
< 0.@

BACTERIA
(Orgs/.l00 ml)

Somple No. Dote FecolColiforms Enterococcus

9m353'l
966aa01

900123
9co227

< l.mE+m
< I.mE+m

l.@E+@
1.@E+@

CONVENTIONALS

Somple No. Dote Ammonlo-N
(mg/l)

Nltrote+NltrlteN
(ms/l)

pl'{ ConductivitY

9m3$r
9m440'l

9mr 23
wT27

< 0,0]
< 0,0]

0,498
0.6'l

7
7

,25
39

65
54

60
I
54
65
2

Averoge
Stdev
Min
Mox
Count

< 0.01
0

< 0.01
< 0.01

2

0.554
0.079
0.498
0.6r
2

FIGURE 5.2

< 0,m2
< 0.m2.
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Testing l^abomtories, f,nc. Certificate
940 South Harney St., Seattte, WA 98108 (206) 767-M FAX 767-3M3

Chernisry MtrcblJogf ard Techni:al Servtes

CLIENT: Hetro |later Quality Lab
' 322 l{. Ewing St.

Seattl e, I.lA 98119
ATTN: Ray I'lcCl ain RECEIVL:D

NAR 0 8 ieec

SLUDGE MStri. inCcitrM

LABORATORY NO. 17245

DATE: Aug . 2-r , 1989

P0 #R30251

REP0RT 0N: IIATER

SAMPLE
IDENTIFICATION: Submitted 6/27/89 and identified as shown:

->

l) 5559 Black Diamond Spring 6/27
2) 5653 Palmer Spring 6/27 1008
3) 5568 Gorge Spring 5/27 1045

I

<))

2

Tota] Coliform Ccunt, MPN/100 mls

Turbidity,
nephelometer un its

Co1or, units
Specific Conductance,
micromhos/cm G 25'C

<0.5
<5.

<0. 5
<5.

1.0
I5.

700.61. {

I'IGURE 5. 1

1 2 0

<0.5

Thi. ,.Doi lr .ubrnn.d b. th. .!clut'. u'. ot rh. ,..ror. p.nn ahlC, d rr.F..rI.r i! rio.n n . .odr.rr.d. S6..{u.m e.. ol rn. ad or lhl. c.,nc..Y 0' tnt
6.c!. ol ht rr.t ir .q crlo -na ar rara,r,,rg or rrr'ol ..t ,.!l*t B D.oc6. ra b. !'&r.a o.rr, oi .!.t..1- Tlrr Gg.n!.nt.c..!rl 60 rtttolDirr, 

'tctpl
,oi lna dua FrlorEnn ol hrc..l lrdor an rt! L lpoo rann rrld ..as 

^e 
to rlt. .lrrra ol D. lt.d. arla d ao.6.

<2)

t2 HCL

@

?

?.2

3

I
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lbsting l^abomtories, Inc. Certificate
940 South Hamey St., Sea[le, WA 98t08 (2061767-50& FAX 767.3053

Chernisry Mi:cblobe, ard llchni=l Services

PAGE NO. 2

LABORATORY NO. I7245

1 2 MCL

s er m'l

Arsenic
Barium
Cadmi um
Chromiurn
Iron
Lead
Hanganese
Hercury
Selenium
5ilver
Sodium
F'l uori de
Nitrate as N

Chl ori de
Total Hardne s s
Sul fate as S04
Copper
Zi nc

<0.01
<n ?E

<0.002
<0.01

0. 06
<0.01
<0.01
<0. 001
<0. 005
<0.01

< 10.
<0 .2
0.5

< 10.
32.

< 10.
<0.25
<0 .25

<0.01
<0 .25
<0,002
<0.0I
<0.05
0.02

<0.01
<0.001
<0.005
<0.01

< 10.
<0.?
0.7

<10.
44.

<10.
<0. 25
<0.25

<0.01
<0.25
<0.002
<0. 01
0.12

<0.01
<0.01
<0.001
<0.005
<0.01

<10.
<0.2

1.1
<10.
50.

<10.
<0.2 5
<0.25

0.05
1.0
0.01
0. 05
0.3
0.05
0. 05
0. 002
0.01
0. 05

20.0*
2.0

10. 0
250.

250.
1.0
5.0

FIGURE 6,2
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Testing labomtories, trnc. Certificate
940 South Harney St., Seattle WA 98108 (206) 757-5060 FAX767-5063

Chernisry Mtrobdogy and Techni=l Services

Metro

1 2 2

<0
<0
<0
<0
<0
<0

.0001

.00005

.0005

.001

.0005

.0005

Lab
8l ank MCL

<0.0001
<0.00005
<0.0005

<0.0001
<0.00005
<0.0005
<0.001
<0.0005
<0.0005

<0.0001
<0.00005
<0.0005
<0.001
<0.0005
<0.0005

0.0002
0.004
0.1
0. 005
0.1
0.01

<0
<0
<0

.00r

.0005

.0005

Iev

< = less than
MCL = Maximum Contamination Level allowed per current EPA and State

of l.lashington regul ati ons.* Recommended limit on1y, no MCL established.
# Insufficient sample volume to run analysls

Respectfu l'ly s ubmi tted,

Laucks Test ing Laboratories, Inc.

JHO: veg

FIGURE 6.3

lhL r6n n $bfrtl.(, tor tn. .rclusia e- ol ha F.ror. c.nn.EnD. d dDo..Io.r lo ir6 a i! .(rdt.r..a. srDrq..l r.a d lha..ita ol lh'r c@9.n, or .n,
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oarts oer mi lI ion (mo/L)

PA6E NO. 3

LABORATORY NO. 17245

Endrin
L indane
Methoxychl or
Toxaphene
2,4-n
2 ,4,s-TP
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I
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Testing labomtories, Irrc. Certificate
940 South Hamey St., Seattle, WA 98108 (2cf) 767-SW FAX?67.fi0j

Ctrernirry MfrcUo@y and Techni-l Sercices

CLIENT: Metro flater Quality Lab
322 tl. Ewing St.
Seattle, llA 98I19

ATTN: Ray lrlcClaln

LABORATORY NO. 17708

0ATE: Sep. 21, 1989

P0 #R30251

SAl'4PLE
IOENTI FICATION: Submitted 7/26/89 and ldentlfied as shov,n:

1)
2)
3)

7381 7 /?6 Blpck D ra,n.,.r. s,,; !/.ri,
7385 7/?6 Pbt.nee 5FetL|
7390 7/26 Goag e R.escal'spet.:t;

Total Coliform Count, MPN/100 mls 4

I 2
Lab

8l ank

Arsenic, mg/L
Barium, mg/L
Cadmlum, mg/L
Chromlum, rng/ L
Iron, mg/L
Lead, mg/L
Hanganese, mg/L
Mercury, mg/L
Selenium, mg/ L
Si l ver, mgl L
Sodium, mgll
Total Hardness, mg/ L

<0
<0
<0
<0
<0
<0

.01

.25

.002

.01

.05

.01

<0
<0
<0

.01

.25

.002

0.0
1.0
0.0
0.0
0.3
0.0
0.0
0.0
0.0
0.0

5

1

5

5

5

02
1

5-

<0 .005
<0.02
<0.002
<0.005

<0.01
<0.001
<0.005
<0.01

<10.
26.

<0. 01
<0.05
<0. 01
<0.01
<0.001
<0.005
<0.01

<10.
42.

<0
<0

;<0
<0
<0
<0

<10
<1

.01

.01

.002

.001

.005

.002
20.0*

I

t
I

I'IGURE 7.1

3

<2.

?

<0,01
<0.25
<0.002
<0.01
0.06
0.02

<0.01
<0.001
<0.005
<0.01

<10.
54.

REPORT ON: I.JATER

I

2.

2

MCL

I

I

I

i
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Testing [^abomtories, Inc.
940 South H6mey St., Seattle, WA 98108 (2061767-50@ FAX 767.5063

Certificate
Ctremisry Mfrobi@y and Technkal Sercices

Hetro

Specific Conductivity,
mlcrornhos/cm @ 25'C

Turbidity,
nephelometer uni ts

Co1or, uni ts
Fl uoride, mg/ L
Nitrate as N, mg/L
Chloride, mg/L
Sulfate as S04, mg/L
Copper, mg/L
Zinc, mg/L

PAGE NO. 2

LAEORATORY NO. 17708

0.6
<q
<0 .2
0.6

<10.
<10.
<0.25
.0 .?5

3

140.

<0. 5
<5.
<0.2
1.4

< 10.
t2.
<0 .25
<0.25

1.0
15.
2.0

10. 0
250.
250.

1.0
5.0

<0 .2
<o.2

<10.
<10.
<0.002
0. 002

HCL
Lab

Bl ank

66. 100. 700.

Lab
8l ank

<0.0001
<0.00005
<0.0005
<0.001
<0.0005
<0.0005

31

<0. 5
<(
<0.2
0.8

<10.
< 10.
<0.25
<0.25

I

Endri n
L i ndane
Hethoxychl or
Toxaphene
2,4-D
2,4,5-IP

<0.0005
<0.0005

<0
<0
<0
<0

.0001

.00005

.0005

.001

<0.0001
<0.00005
<0.0005
<0.001
<0.0005
<0.0005

<0.0001
<0.00005
<0.0005
<0.001
<0.0005
<0.0005

HCL

0 .0002
0.004
0.1
0. 005
0.1
0.01

FIGURE 7.2

tts r.'6n '. aeofrnaC tor lna .rcrltE ol. ot th. o.Et r. Crn^.6tur, or o.Do.am. b lllorn n . .a6r.t .a. S{aa.adl sla ol ih. .ad ol lnr! cono.nt d Mv
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Appendix B contains the design calculations and drawings for the

ultraviolet treatment system. A brief operationat description of the

ultraviolet treatnent system follows:

water flows by gravity from the spring box to the new lift punp

in the booster station. The new tift pump produces 10 GPI'I at 70 ft of

head. This flow corresponds to the recolnmended flow capacity of the

treatment unit for maximurn efficiency. The 70 ft of head lifts water

from the booster station to the remote storage tank. water flows from

the lift pump to the ultraviolet radiation charober. A solenoid shut-

off valve and a flo\", control valve regulate the flow throuqh the

treatment chamber and into the system. The solenoid shutoff valve

opens on energization and closes on deenergization. When the solenoid

shutoff valve j-s open, water flows through the lJV radiation charnber.

The flo\., control valve on the outtet linits the flow rate through the

chamber to the rated capacity of 1,0 GPM. A sensor constantly meters

the Uv radiation intensity at the periphery of the chamber. If the Uv

intensity drops below the reconmended levels, the sensor cuts power to

the solenoid shut off valve, causing it to close, and sounds an alarm.

water flows from the treatnent chamber and into the distribution mani-

foLd. From the distribution manifotd, water fl-ows either to the new

14,ooo gal storage tank or directly to the distribution systen depend-

ing on the systen dernand.

Ul,traviolet treatment units with capacity of to meet the M.I.D.

are not econonically feasible because of high construction and opera-

tion costs. The selection of a packaged ultraviolet treatment unit

with capacity about l-o* M,I.D. requires the construction of equalizing

GREEN RIVER GORGE WATER SYSTE}T REPORT 89329 (rrlrD) Page 4
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storage. However, this storage system perforrns some desirabLe func-

tions. The new l-4,ooo gaI storage tank sits at efevation 580 so that

it provides pressure to zone 1 by gravity. This elirninates one

booster punp.

continuous operation of the ultraviolet treatment system provides

several benefits. First, since ultraviolet treatment provides no

residual disinfectant, continuous operation increases disinfection re-

liability by constantly refreshing treated water in storage and dis-

tribution. If the storage tank becomes ful1, the contj,nuous supply

water circulates in the tank and overflows. AIso, contj,nuous opera-

tion etiminates the problems related to warm up period delays.

STORAGE

The Green River Gorge Resort Water Systern currently has J!=r-
age Facilities. The spring's flow of 900 GPM or more exceeds the Max-

imum Instantaneous Denand of approximately 90- GPM. The spring's con-

tinuity and f1ol{ rate eliminate the need for standby and equalizing

storage .

If the ultraviofet treatnent system is irnplemented, then equaliz-

ing storage will be requ ired to meet the M.I.D. ows. The ideal Io-

cation for the storage tank v,,ould be on the plateau above the spring.

This would allow about half of the systern to be served by gravity.

The storage tank would be connected to the distribution system by a 4rl

Pvc nain to the pump house.

GREEN RIVER GORGE WATER SYSTEU REPORT 89329 (rrMD) Page 5
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DISTRIBUTION

Descript ion

The distribution system consists of a netr^rork of snall diameter

polyethylene tubing. The booster system (described below) provides

water to two different pressure zones. The tow l-evel zone includes

runs of 2rr, L-t1Ztt, and 3.rr tubing serving 30 Rl/ sites, a restroorfl

building, and a house. The high Ieve1 zone incfudes runs of ztt,

!-L/41t, and 3/4tt tubing. Potential plans for developnent in this high

Ieve1 zone calls for U_:3lil_:.gE9.t-r--o-fts, 1-1._Rv. s,it9s, 2 houses, 23

campsites. The resort lodge and the Elders-,T1.!:1".:V=a"rn are served by

gravity from the spring box.

fydraulic AnalYsis

A hydraulic analysis was performed on a network of 2-inch, L-l/2-

inch, 1-114-inch, l-inch, and 3/4-inch pipe. This analysis was based

on the State sizing Guidelines for M.f .D. flows for a combination of

recreational and perrnanent residential use. Appendix c contains the

hydraulic analysis.

The analysis suggests that the system will provide adequate flow

and pressure to the houses, cabins, and Rv hook-ups during the u.I.D..

Due to friction loss in trre 3/4tt pip", some of the upper level camp-

site hose bibs would not produce th" .".o..ended flow at the required

pressure of 30 psi during the 1"1.I.D However, these campsites could

be expected to produce ap_pro.xlmately 3 GPM each with a residual head

of around 20 psi.

GREEN RIVER GORGE WATER SYSTEM REPORT 89329 ( IIlitD ) Page 5



Booster systelr

The owner recently improved and modified the booster systen. A

7.5 ft by 7.5 ft wood frame building now encl,oses the two booster

pumps, hydro-pneumatic tanks, and associated plurnbing. water enters

the booster station from the spring with approxinately 5 ft of head.

The first booster pump operates in the 30-50 psi Pressure range. This

pressure range services zone 1, the low level zone, and the intake for

the second booster purnp. The second booster punp operates in the 60-

80 psi pressure range. A review of the hydraulic analysis shows that

the second booster pump will need to operate in the %*00=gsi nres-

sure range. This pressure range services zone 2, the high Level zone.

CONCLUSION

The spring originates in a stratu* *L..*$$t to surf ace water

contamination, The coffection facility coLlects v.tater by a method

precluding contamination. The system has a satisfactory bacteriologj.-

caI history. Further, the rar^/ $rater meets SWTR turbidity levels with-

out treatment or filtration.
Tests show the source water to have exce-11ent-.inorganic chernical

and physical properties. we feel the spring source is eligible for a

waiver from the disinfection requirements according to wAc 24a-54-).55

if bacteriological tests continue to be satisfactory. Further, we be-

lieve the source will not be subject to swTR because the source i =--rlro;k.

under the direct influence of surface water.

GREEN RIVER GORGE IVATER SYSTE}{ REPORT 89329 (Hr.rD) Page 7
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RECOT,{I.IEIIDATIONS

we reconnend approval of the existing water system provided sev-

eral conditions are rnet.

The first condition is strict conformance to the wAc 248-54-165

monitoring and reporting requirements. The second condition is the

installation of a srater meter to register the anount of water the sys-

ten actually consumes. Although source capacity is not a Iimiting

factor, we cannot finalize a treatment systen design without more de-

tailed flow information. rhe third ,cglqjt--:" j.:....-..-?1lli!::.1,,"gf^-.the de-

sign for the Ultraviolet or other treatment system once nore accurate

water use information is available.

If subsequent signs of a contanination appear, we suggest the in-

nediate irnplernentation of the ultra violet treatment facility, with

chlorination providing treatment during construction.

Geohydrology Studies of the Metro Section 16 Silvigrow

Project; Brown & Ca1dwe11, Municipality of Metropolitan

Seattle, ?CW Associates, Inc. i l"larch 1989

c5:\R\89329.DOC
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WATER QUALITY DATA
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I
T

METALS
(mg,/l)

SNUI,I DATE BA BE CD CA CR CU FE PB I',G MN r-{l AG ZN

8 137
6906563
s907390
6907920
s90s36r
6909J02
s910552
s910s52

890627
690726
690Sr5
s90926
691017
s91',I07

0.002
0.003
0.002
0.002
0.003
0.002
0.003
0.003

0.001
0.001
0.00r
0.ml
0.001

0.ml
0.001
0.ml

0.002
0.002
0.002
0.002
0.003
0.002
0.002
0.002

'l1.4

14.3

15.6
16.0
15.0

'r5.0

0.005
0.005
0.005
0.005
0.005
0.005
0.m5
0.005

0.m2
0.m2
0.m2
0.002
0.olr
0.002
0.m2
0.002

0.03
0.03
0.03
0.03
0.03
0.03
0.01
0.03

2.77
3.58
1.12
4.07

J.10
4.00
4.',t0

0.01

0.01

0.0r
0.01

0.01

0.01

0.01

0.01

0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.00{

0.00{
0.m{
0.00{
0.001
0.mr
0.00{
0.004

0.01

A\,eraEe

\lin
\!ax
Count

0.003
0.001
0.002
0.m3

8

0.001

0
0.001
0.ml

8

0.002
0.000t

0.002
0.003

14.95
r,59

11.40
15.40

8

0.m5
0

0.005
0.m5

I

0.002 0.007
0.001 0.005
0-m2 0-m5
o.ml 0.02

88

0.03
0

0.03
0.03

s

,r.87
0.17
2. r-7

8

0.002
0.001
0.001
0.002

I

0.0)0 0.003
0 0.0004

0.0r0 0.003
0.0r0 0.004

83

0.005
0.002
0.00r
0.010

s

B-.\CTERIA
(Orgs/100 g)

S\-U\l D-ATE FccalColiforms Enterococcus

s9c5:37
s9c666S
6907390
s907920
s90s35r
s909J02
s9105-i2

s90i3r
6906.27

E90Sr5
690926
s9r0'r 7

s9r07
s91205

< .l000E+01
< .1000E+{l

.l000E+01
<.1000E+Ol
<.l0rl0E+01
< .'1000E+0I
< .1000E+01

< .1000E{l

<.1000E+01
<.'1000E+01
<.1000E+01
< .1000E+01
< .1000E+01
< .1000E+0t
< .1000E+01

< .1000E+0I

t,tin
llax
Count

1.00E+00
1.mE+00

8

'1.00E+00

'1.00E+00

8

CON\:En'llO.r-.ALS

5:\-Ul'l DATE A!nrnonia-N
(mgll) ^{irrare+Nitri!e-N(mg/l)

pH Conductivity

s905137
s905558
s907390
s907920
s90s%r
s909r02
6910552
s9r0s52

s90a3l
s90527
690726
s90sr5
s90926
s91017
391107
s91205

< o.ml
< 0.00t
< 0.001

0.01I
0.002
0.002
0.004

< 0.0I

6.97
6.70
5.4
6.63
7.17
7X
6.97
6.0r

67
r08
120
r24
120
r r3
't24

n vcrigc
Stdcv
!i lin
Nhx
CoLrnt

0.004
0.001
0.00r
0.011
o

'1.14

0.1 't

1.02
r.33

6.Et
0.4I
6.01

7.38
I

ll6
r3

r30
8

CREEN RIVER RESORT SPRINC
I969IVATER QUALIry DATA

Collcctcd and  nalyzcd by Metyro Enviommcntal Lab

0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.02

0.002
0.002
0.002
0.002
0.001
0.001
0.001
0.001

1.02
't.r0
1.33
l.1l
l.'10

1.04
1.26



H.auckse
Testing Labomtories, Irrc. Certificate
9.10 Soulh Harney St., Seartle, t\h 9610S (206) 767-5060 FAX 75t-5063

Clremisry r\4krobiology ard Techn jcal Sersjces

CLIENT: Hetro Water Qua)ity Lab
322 l.l. Ew ing St.
Seattl e, l.lA 98119

ATTN: Ray HcCl a in

LAEORATORY NO. 17245

DATE: Au9.23, J.969

P0 #R30251

REPORT ON: HATER

SAMP L E

IDENTIFICATION: Submitted 6/27 /89 and identified as shown:

i)
2)
3)

5659 Black 0iamond Spting 6/27
6663 Palmer Spring 6/27 1008
5658 Gorge Spring 6/27 1045

2

Tota l Col i form Ccunt, MPN/100 m1s <? .2 2.2

123 MCL

Turbi di ty,
nephelometer uni ts

Co1or, uni ts
Spec ifi c Conductance,
micromhos/cm @ 2 5'C

<0.5
<(

<0. 5 <0.5 1.0
-15 .

6i. I 120. 700.

Th[ ,.!on { rub6i.c ro. tha .rcl!ar. !!. ol lD. D.rrdr. 4nnnhiC. ,6.Dartr€.] ro rrloa n l' t.rOr.at 6. Sl.t {!a s ol l:t ^.6. 
.l rt. ao6D.^v d .',

haa5., oi nr il.n 6 loll,*rEn rrrh !r. .ow6r,n9 o. era .a ahr !,ooua o ,roa.a. ' !. tMr.6 o.iry on co.!td. Thlt conD.^y ac..ara 
^o 

t.!ro^eD {t .rc.tt
ior rn. oua D.no@nc. or '6r!ac!'.n l,l.rrd .Mr,ari o F.a lrdh . 6 r<.oE.^! la lh. tu.. ol rn n.o. .,lo ol to.6.

R EC EI''J L:3

l1AR 0 8 isec

SLUDGE l,1Srti. ip36irtiv

1
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Lauckse
Testing Labomtorbs, Inc. Certificate
940 Sourh Hamey 5t., Seatt:e, l\'A 98108 (206) 767-3060 FAX 767-t063

Chemisry Micrcbblcgy and lirhnkal Servkes

Het ro

PAGE NO. 2

LABORATORY NO. 17245

1 2 3 MCL

art er m'i'l I i n m L

Ars en i c
Eari um

Cadmi um

Chromi um
Iron

Hanganese
Mercury
Se'len ium
Si I ver
Sod ium
Fluoride
Nitrate as N

Chloride
Total Hardnes s

Su ifate as 504
Copper
Zi nc

<0.01
<0.25
<0.002
<0.01
0.06

<0.01
<0.01
<0. 001
<0. 005
<0.01

<0 -?

<1n
'1)

<10.
<0 .25
<0 .25

<0. 01
<0.25
<0. 002
<0.01
<0. 05

0. 02
<0.01
<0.001
<0 ,005
<0. 01

< 10.
<0. 2
0.7

< 10.
44.

< 10.
<0.25
<0 .25

<0.01
<0.25
<0.002
<0.01
0. 12

<0.01
<0.01
<0.001
<0. 005
<0.01

<10.
<0.2
1.1

<10.
50.

< 10.
<0.?5
<0 .25

0. 05
1.0
0.01
0.05
0.3
0.05
0. 05
0. 002
0.0i
0.05

20.0*
2.0

10.0
l5u.

250.
1.0
in

iho r.oon rr 3ub6n.o tor rh. .rcru!,. ur. or ln. D.,:a. t.^r'.nro, q @r9ar.rD. lo rnoa n l. .drr.c!.. s!6..a*.r s o, lh. ^.dn.6!.. ol ilt !l|n 6 ro^c'@n '.n lE .ov.n]rn! o. !.r. or .^r orodlcl o D,oc.sr -at o. q.n,"o 6f s r-t.d. lh! .ro&r.cc.Ft @,.sooneorn] .rc.9l
id rh.6v. p.do.rn . or.nr9dr.. rtds .^.r8,. ,. Po. r.nn .^6 .c.o6r^9 !o
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1 2 3

Lab
B l ank t'lc L

Endrin
Lindane
Methoxychl or
Toxaphene
2,4-D
2,1 ,5-rP

<0.0001
<0. 00005
< 0. 0005
<0.001
<0.0005
<0. 0005

<0.0001
<0.00005
<0.0005

<0
<U

<U

<0
<0
<0

.0001

.00005

.0005

.001

.0005

.0005

<0.0001
<0. 00005
<0. 000 5
<0. 00I
<0. 0005
<0, 0005

0 .0002
0 .004
0.1
0. 005
0.1
0. 01

<0
<0
<0

.001

.0005

.0005

IeJ

< = less than
l.'lC L = Maximum Contamination Level allowed per current EPA and State

of Hashington regulations.* Recommended Iimit only, no HCL established.
# Insufficient sample volume to run analysis

Respectful ly su bmi tted,

Laucks Testi ng Laboratories, Inc.

_';;1. CQ---JJ. I'l - owen s

JHO: v eg

ih. r.6n € ts6En.a ror tn. .tautr. e o, th. p..t . ,.n6.t!tD. c @t!o,.ron lo in6 ,! roo,.t!,.o slD..qu.' o.. or th. a.d or ln'. co6e'^, d 
'^tE.Fb.r o, rlr ,.n F .o.h.6ron dn 6. .o"an'tur9 o. ea ol .ny Dr.al.t c D'oaa3. qrl b. !'.n:.o o.ry o. conlrd ind ao60.nY.aa.err rc '.:!on}tnry .rca9l

a''<ron sdor .M\.'. 6 !oo0 
'.trn 

.ho .c(o,E'n9 !o rn. tur.. oi h. r.o. .'c oi to.G.

t
I

I

I

oarts oer m'i ll ion (mo/L)

t

I

I
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Attached are surrogate (chemical ly
of or-oanic conpounds. The surrogat
and analysis to monitor for matrix
processing errors. The control I im
established in our laboratory throu
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APPEND I X

Surrogate Recovery Quality Control Report

imil ar) compounds util ized in the anal-vsi s

s are added to every sample pricr to extraction
ffects, purging efficiency, end semple
ts represent the 95'; confidence interval
h repetitive analysis of these sample types,

5

e

i
I

;n,, ,.0o,1 ,, 3uDDrd tq r* .tclut,a !4. ol l^. p.rttr. !.nd.rhD, d @'Dorar6n lo vt h n '. .d6,6.6 S\rOtn4^t u- or lh. n.6. ol thla <ohornt d t'l
-.;;;; ,;;i; . -."*''o.r ,,rh !h. r6r.6,',ne o' !.,. or .nD,..u6 or e,6.s qu i. e.^r.6 on,r @ con!.6. rn,r .Fr..y.cc.rr3 ^o 

,.leontDnnv .!c.er
.., r.. 
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9{0 South Harnev St., Seattle, \4A 98i08 (206) 767.506o FAX 767-5063

CtlerrislrrMioobioloqy and Technkal Services

CLIENT: Hetro Water Quality Lab
322 t.l. Ewing St.
Seattle, HA 98119

ATTN: Ray McCl a in

LABORATORY NO. 17708

0ATE: Sep. 21, 1989

P0 #R30251

REPORT 0N: I.JATER

SAHPLE
IOENTIFICATiON: Submitted 7/26/89 and identifjed as shown:

l)
2)
3)

738L 7/26
7385 7 /?6
7390 7/26

Elpct- irr;,-"t::)' 5 ai, 12jt
Pb/.,'.ea 5 Pa t)' n

b.a1e R.eJ,Er spii.r;

I 3

<)2

2 Bl ank

Arsen ic, mg/L
Sari um, mg/ L
Cadmium, mgl L
Chromium, mg,/L
Iron, mg/ L
Lead, mg/ L
Manganese, mg/L
Hercury, mg/ L
Selenium, mg/ L
Si ) ver, mg/ L
Sodium, mg/ L
Total Hardness, mgl L

<0. 01.
<0.25
<0. 002
.0. 01
<0.05
<0. 01
<0.01
<0.001
<0 .005
<0.01

<10.
26.

<0.01
<0.25
<0. 002
<0.01
<0.05
<0.01
<0.01

<n nl
<0.25
<0.002
<0. 01
0. 05
0. 02

<0.01
<0.001
<0. 005
<0.01

< 10.
Ei

<0
<0
<0
.0
<0
<0
<0
<0
<0
<0

<10
<1

. c05

.02

.002

.005

.01

.01

.002

.001

.005

.002

<0.001
<0.005
<0.01

<10.
42.

/.r5\\
ilL :-)rl
':P.-,i

'lh'r c,.n . ruO6n.O ro. in. .t.ru3r. u.. c! ln 9.,r4. ,.nrE,rn!r. d @r6.x6 to 1106.: 13 .6or..ed S6t.ou.^r ,* or ts. ..F.
h.io., ol {r 3r.n rn .oan c!'6 i'li E\. rd,.^,r,.9 ., sr. or rnt D?oalct o ,10.63 .rl D. g!.i.c o^r, on con: o r{.ro.eDirr .rc.g!
ro, !n. .!. D.do.d.<. .' .nsrct'on -c/s .^: 6,t r. tD.. r. n ..d .c.o{n69 r. I

I

I

I

I

Total Coliform Count, MPN/100 mls

1 ? u.i

2

n

1n
0.0r
0. 05
0.3
0.05
0. c5
0. 002
0.01
0.05 -

2C.0*

I

I

t

f
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Metro
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LABORATORY NO. I7708

1 3 MCL

Spec i f ic Ccnducti vity,
micromhos/cm @ 25'C

Turbi dj ty,
nephel ometer units

Co1or, units
F l uori de, mg/L
Ni trate as N, mg/L

65. 100. 140. 700.

0.5
<(
<0.2
0.6

<1n

<0.25
<i 2q

<0.5
<(
<0.2
0.8

< 10.
<1n

<0.25
<0.2 5

.0. 5
<5.
<i)

1.4
<.t u.

1)
<0.25
<0.25

1.0

2.O
10. 0

Chl cri
5ul fat
Copper
Zinc,

de,
ea
,m
n9/

n9/t-
s 504, rnglL
9/L
L

2s0.
a td

.t .u
5.0

2 MCL

Endri n
L indane
Hethoxych lor
Toxaphene
?,4-0
2,4,s-TP

<0.0001
<c. 00005
<0. 0005
<0.001
<0. 0005
<0. 0005

<0.0001
<0. 00005
<0.0005
<0.001
<0.0005
<0. 0005

<0. 0001
<0.00005
<0. 0005
<0.001
<0.0005
<0.0005

<0.0001
<0.00005
<0.0005
<0.001
<0.0005
<0.0005

0.0002
0.004
0.1
0. 005
0.1
0.01

'1tu3 ,.pon |t avDhiac lor tnt .rcr!an. ut. ot rh! ,.6cr- !.4nar!nD, @ 6rOo'.ron io 'hd 'r .o6,?aaad 5rA.!6r !r. or lh. n.na ol lhr! aocr.^y a. .iy
.noh rrh n. .cvanBirl o' 5r. oJ any ,001.1 s D'6.3. nn D. 9l.n!o o^rt s @!..1. lh'! aoa9|lrt..c.r[ D r.39onrt lr .rr!,

rc. rh. ou. D.norF.n.. .r ,nrD.crlon rico, .n.\tit 6 9oo. r.{n .^6 .ico'o,nl to In ryEt .r ". n.6. tno ol roit.c.

Lab
Bl ank

<n)
<0 .2

<1n
<1n
<0.002
0.002

parts oer mill ion (mo/L)

3

Lab
Bl ank

t
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LAEORATORY NO. 17708Metro

rcv

< = less than
MCL = Haximum Contamination Level allowed per current EPA and State

of l.lashi ngton regul at i ons.* Recommended )imit only, no f4CL established.

Re s pect fu I ly submitted,

Laucks Te sti ng Laboratories, Inc.

J. H.0wens

JMO: veg

inl' r.pon rr 3lDfrr.c ror lh. .!.1!lt. u!. o! lra OaRan. Dan^.'rn'o. o. oo'tbr.l6.r l0 'hoa i B .66ra3a.n S6t.O4nt !.. or ln. ^.6a or rh'! cF]^r d .^,/.Ai
aa!o^ 5tn t'r .cv.n,r,.9 o, sar. ol an, D'Ea!€t a D'oac5r ill b. ganraa o.!rt on .onr.d lns ao.nDr^r acc.0!3 m ,..Dar3r.iny.r..tl

tor tn. 0e. 9.do,r^c. oi lDoo |.fi .n6 ..co,En! ro rh. ,!l.r or ri.1,.6. .no ol 3o.hc..

I

Chem isry Microbiology and Technical Services

n. @,*J

I
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APPENOiX A

Hatrix Spike/Matrix Spike Duplicate Report

mo/L

PAGE NO. 4

LAEORATORY NO. 17708

MSD

Resuit

30

5

f,

I
1

1

I
1

1

1

1

I
1

I
1

1

I
I
1

1

Hard.
Chl ori de
Nitrate
Su l fate
Ch romi um

Cadmi um

I ron
Hanganese
Lead
Silver
Zinc
Copper
Bari um
Arsen ic
Selenium
Sod i um

Mercury
F I uori de

20
4

2

8
0
0
0
0
0
0
0
0
0
0
0
5

0
0

26
2

0
3

0
<0

0
<0
<0
<0

0
<0
<0
<0
<c

3
.0
0

6

.002

.01

.02

.01

.01

.01

.002

.25
)q

.01

.005

. oor

.1

5

7

8
5
6
5

23
20

41
5

2

9
0
0
0
0
0
0
0
0
0
0
0
I
0
0

.03 5

.045

.10

.040

. tu
n,l o

n20

.044

.10

.013

.020

.005

.5
.005
.6

.037

.048

.10
n?o

.I0

.048

.039

.042

.i0

.014

.020

90.
70

85.
?E

70.

o,
70
oa
OA

84.
o,
69.
oo

t02.

oo

100. i
77.
84.
75.
56.
o)
83.
80.
o7
o(
t4-
oo

101.
66.
98.

102.
oo

104.

6

5

2

9

0
0
0
0
0
0
0
0
0
0
0
I
0
0

0.
1.
t

0.
6.
4.
0.
2.
1.
0.
0.
0.
4.

0.
0.
1.
5.

79- i 19
I !- r33
77-!?6
bb-ll9
67 -t27*
66- 12 3

43-138
59-117
66-724
77-120
64-t27
65-122
52-t37
57-i31
bb- 1J I
8?-t24
79-r23
71-!22

3

nq

.i0

.05

.1

.04

.05
n(

.1

.020

.020

7

7

6

7

7

7
?n

5

7

t Persistently poor surrogate and spike recoveries signal a laboratory problem
and the need for re-extraction and re-analJsis. However, occasional outl iers
are regarded as anomolies and, in this case, re-analysis was not deemed
necessary because other indicators were jn control .

HS = Matrix Spike
MSD = Matrix Spike Duplicate

/, ihi! ,.e/1 r! rrDDn.o to. !h. .rarv3ry. ut. ol lh. p.,5, ,.4^.i3n'D, d l!iDo..ro. io t6o6 
'! .c6,rt3.d s.a*e".i "* o, rh...a o, ln'. c6.9.ni d .nt

.clr6 'rth r!. .cv.nis'ng o. er. or ..y g'oocal o ,,oa.tt tir :4 gr..r.d o.ry o^ .o^!.cl in!3 ccFr.r, ....Dr5 d r.3Do.reDn{y .'..0r
.!.c.rE^..r.ror,..'l!8 D lFoo !t r'.r'...co{'^t ro 

'

I

I

parts per mil lion (mo/L)

Spike Samp)e HS %

Level Resul t Resul t Rec
% QC LIHITS

Rec RPO RPD REC

Rec = Recove ry
RPD = Relative Percent 0ifference

I

I
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APPEND]X 8

Surrogate Recovery Quality Control Report

Attached are surrogate (chemically similar) compounds utilized in
of or-oanic compounds. The surrogates are added to every sample p
and analys'is to monitor for matrix effects, purging efficiency, a
processing errors. The control limits represent the 951 confiden
establ ished in our laboratory through repetitjve analysis of thes

L

l
nd

c
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LABORATORY NO. I7708

he analysis
or to extracti on

sampl e
i nterv a I

sampl e types.

lh,! ,.roi ,. .!b6r.6 td rna .rcleri. v.. ol rt- r.-cr. t nrt'.n9, o @r!o..ro. ro 'rE6 n I a6dr.!3.o s.a..o!."r u* or th. ia-. or r^r .oBt nv or .^t
16^ .!rn cr. .64nr,r o. 5r. o,.ar ,o.u6 r ,,4.r! ..rr D. E.^r.a dr, o. (o.8..' T6'r co.r..r i.c.]r .

to. !n. .!. ,.nd-..c. or '^3o.cron 8!ad .nrrYrB 6 96. r.,lh .^c...06,.9 rc 
'

,,.A]\
tid!r,''Elrj

I

I
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v^ t -. eu/ Q t / .t5

l:---1- i'-rorl,J r e ,rlJ.

uq, r \Jyo!c
Co,npoun d

5a,np l E i,io.

rv. r lJg o s=
Com p ou n,J

Saiiip l e ilo.

iY6tnixr l,i.l Ee ,- Ar..:lysis: liIliC

Limits

Itati'ix: '.!atei. Analys is: i.iERO
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[",auckse
Testing l-abomtories, [nc. Certificate
9{0 South Hamey St., Seattle, lVA 98108 (206) 767-5060 FAX 767-5063

Chemistry :\{icroblo{ogy ard Technical *services

APPENDIX C

Hatrix Spike/0upl icate Spike Qual ity Control

Atti.ched
of org an i
al iquots
process in
and rel at

CC
pri
ge
'i ve

the results of additional QC compounds ut.il jzed in the analys.i s
ompounds. Ccmpounds of interest are spiked into tdo additional sample
or to extraction and/or ana)ysis to monjtor for matrix effects, samplerrors, and to calculate percent recoveries of compounds of interest
error jn the analysis. The control limits represent the 95% confi-al established in the laboratory through repetit.ive analysis of samples.dence int e ry

IcJ

D. Persistently poor surrogate and spike recoveries signal a la5cratory problem
and the need for re-extraction and re-analysis. Howev6r, occasional ortiie.sare regarded as anomolies and, in this casi, re-analysis was not AJemea
necessary because other indicators were in controi.

A\ 'ln€ :.aa. ,r ri:at.o ld !h. .rcrus!. ue or l5r 9.rao. D.n.-tDr. o @aa,.r6a lo rhoa n B .Oar.r..o So..asenr ;u c, r., ..a.
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LtoH 65{02 (FEV. 7/89) DOH 65{02 (F€V_ 7'89)

STATE OF \fASIII}IGTON

OEPARTHENT OF HEALTH \. *)'
STATE OF WASHINGTOI{

OEPANTHENT OF HEALTH

WATER BACTERIOLOGICAL ANALYSTS
..,..I,IPI.T C(JILECII(,)Ii FLAO INSIRUCIIONS ON BACX OF G(JLOINROD COPY

ll instructions are not lollowed, sample wlll be rejected.

DATE COLLECTEO COUNTY NAME DATE COLLECTED COUNTY NAME

7 K uv+ ktN5-
TYPE OF SYSTEM IF PUBLIC SYSTEM. COMPLETE: IF PUBLIC SYSTEM, COMPLETE:6 PUSLTC

E tHorvroulL
tr. drr r r6.d.€,

l.D. No. crRcLt PUSUC

E rr.rorvroulL
{r.6 6r, I o.a.E.,

l.D. No. cracrE cllss
t z@e12 4

NAME OF SYSTEM /tu €- NAME OF SYSTEM

Ga /u{,<* G € Rdso, E_r
SP€CIFIC TOCATIOII WHENE SAMPLT COLTTCI sysTEir oflxwrr68 M t All0 TEtfF{ E t0. SPECTFTC tocAll0r.l w SAMPLT COTLECTE SYSITM OTNEN/MGN NAff ANO ]TL&IO,JE Mta td.n n l.o a Error, rir rt re, 16rr., &t7 ar4E7Z/< i. rd.h..r.o a *n@r, t...r.16. r@nLi^l

9PoQ yt-.4 ? Qt/ snt 't 5 {ttn c4p-/€<
t 6() () 66{) 896-) )ut

SAMPLE COLLECTED aY: {Nan6l ' 'jl
{ //r7/ C/9R T€A {/n-, C.4rcr€<

I

I
I

1

I

I
i

I
I

I
I

I

I

i

I

I

i
i
I

I
i

I

i

SOURCE TYPE

El sunmce E welr- frsenrNo C puncx,csro D COMBINATION
or OTHEn

SOURCE TYPE

E sunrrce E wsu r{ senrNc E puncxlseo E COMBINATION
OT OTHER

PORT TO: cod€) SEND REPORT< /),1,,
TO: (Prinl Full N.,rE. Addr.s!.nd Zio Cod.tCAzTF.<-

? s t'2t€A) I .IqSXI GR€€N Rtu€Z GaF<-t <e
CC +lt) )4.CC A WASHINGTON ?2

. IYPE OF SAMPLE
G5.dr dr, d 4 rh. cdurl. --\ at.!l onrrxrr,ro waren

check treatment +

?6zz_ T'YPE OF SAMPLE

E Chlorinaled (Residuat:-Totat-Free)
E ritrereo

iFt unrre.red or orh6r --

lcll r 6t r l. rh.. .du,!t
I

ffi on,n*,"c *oten E chlotinated (Resldual:- Tolal- Frse)

check lroalment +-[J Flltorod

iEI unu""t.o o, otnor-
z.D
a.tr
1.tr

AAW SOUBCE WATEA
NEW CONSTRUCTION or REPA|FS
OTHER lso€cifv)

z.D RAW SOURCE WATEB
NEW CONSTRUCTION oT REPAIRS

4. E orxrn 1sp""ity)-
coMpLErE tF THts saMpLE ls A CHECK saMpLE coMPLETE IF THIs SAMPLE Is A CHECK SAMPLE

PflEVToUS tA8 |t0 PREVIOUS LAB NO 

-

PREVIOUS SAMPLE COLLECTION OATE PFEVIOUS SAMPLE CO!LECTION DATE--
REMARKS: REMARXS:

LABORATORY RESULTS GoR t-^B usE orrrn LABORATORY RESULTS (FoR L^B usE oNt-y)

MPN . COLIFORM

- 

/s ,,,o.. o-,-

STO PLATE COUNT

-/ 

^,

SAMPLE NOT TESTEO
BECAUSE:

D Sampte Too old

MPN. COLIFORM STD PLATE COUNT

/nr
SAMPLE NOT TES]EO

BECAUSE:

- 
/5 *0.. o-u".

MPN OILUTION

-ln

E Not In Proper Contalner

MPN OILUTION

_/too ^

E Sampl. Too Otd

El Not ln Prop€r Contslner

f'l ln3utll;lonl lnlormatlonu Provided-Pleess Reecl
lnslft,,clion3 on Form

MF COLIFORM MF COLIFORMOl* T'l lnsu,liclenl ln,ormation.- Provided-Ptease Read
lnslruclions on Form

) loo 
^r

FECAL COLI FECAL COLI
D upx Our

- 

loo,, D D vpr Dur

- 

loo ',
FoR DRINKING WATEB SAMPLEs oNLp srlsrecronv

Y, THESE FESULTS AFE

El ursnrrsrlctonv
FoR DRINKING WATER SAMPLES oNLY, THESE RESULTs ARE:

SATISFACTONY E ursllsracrony
SEE BEVEFSE SIDE OF GR E€N COP Y FOB EXPLANATION OF RESULIS €E REVERSE SIDE OF GFEEN COPY FOF EXPLANATION OF RESULiS

LAA NO, AECEIVEO SY nEc€rvEo aY

oAIE FEPOAT€O

) -,'ic' OATE FEPOFT€D LAEon^ToFY: LABORATORY
LABORATORY

SEATTLE.KING COUNTY

..0-,1
SEATTLE.KING COUNTY

OEPARTMENT OF PUBLIC HEALTH

E COLLECTED

)fr au DpM

+

TIM E LLECTEDco

rC ru DpM

a a')
1 q I 7 t)

TEST UNSUITABLE

1. E Conlluent Growrh

2- E rxrc

3, E Excess t€bris

r. E--

TEST UNSUITABLE

1. E conllu€nt Groflth

2. E txrc

3. E Excess Debrir

4. D_

OATE. TIM€ FECE'V€O_

5, /)tn
OATE. TIME AECEIV€

o-9;'3- )'/'

nFpaaTn,lF\tT alE Dr rDt r^ Lrr^r Tll

t,
WATER BACTER!OLOGICAL ANALYSISsa'.!f ' L-rLtcr i,, HLAD.,slc,Jci uNs Uri 8aC^ Or COLOttnOO COii

ll instructions are not followed, sampl€ will b9 rsjected.i

I
I
l

I

I

l
l.

2<o95?i

TYPE OF SYSTEMx

SAMPLE COLLECTED BY: (Nah.)

tr



DEPANTHEXT OF TIEALTH

T

T

I
i

I
i

li

ooH 65.@2 (FEV, 7',891

STATE OF WASHIT'IGTON ()
DEPANT EXT OF HEALTH

WAT
SAMPLT C

EB BAC
OTLECTION REA

TEBIO
O INS]RUC

LOGICAL
IIONS ON EACK O

ANALYSIS
F GOLOTIIROD CUPY

ll instructions are not lollowed, sample will be reiected

COUNTY NAME

OA
MONTTi

TE CO LLECTE

WATER BACTERIOLOGICAL ANALYSIS
SAI,PLE EOTIECI ON REAO ]IiS]IIUC]IONS ON BACK OT GOTDENNOD COPY

ll inslructions are not followed, sample will be rejected.

DATE COLLECTEO COUNTY NAME

MONTH

TYPE OF SYSTEM

l( pueurc

Ll rNotvtDUAL
(Bd.6rr t r.!ld.e.|

IF PUBLIC SYSTEM, COMPLETE

kt NQ

? I 'f slt ()l.D. No.
ctncrE cltsstzOr jt

I

t

i
i
I
i

i

i
I

I
I
t
t
I
I

I
!
i

i

i

I

I

I

I

i

i

i

!

I

I
I

i

o
YE F

/2 AY ?o /1-iNC 6&ftat IU
NAME OF SYSTEM tru6-

G4FG.T T.

TYPE OF SYSTEM IF PUBLIC SY STEM COMPL

t.D. No.

S,?R ttu6-

offlEA/ M6R. ANO rErF{NE tlo.

.<.\t tnt CAP

clRctE

12
crAss

@e RUsrrzu/3 (?or) ggL -A
S ,p (APT{4SP€CIfIC TOCATION WHEBE SAMPTE C sfsTtM oarMn/ MGR. aND TurlHo,tt u0.

t'l4lanbln,

SAMPLE COLLECTEO BY: (Nam) "'!t

xHlii,,,o,o.
lr.l* d,I r6ld.d'l ?

I
T

T

I
T

I
t
T

t
T

T

T

T

t

NAME OF SYSTEM

GP /2 lu G1,
SPECITI c l-ocaTloN wxtnt snu PLE COLI- SYSTTM

{.. i d- t, a srdr.

-- {t )rt C/4eT64-
SOURCE TYPE

E sunrrce E werl

R Y strE 3o @() QI ?
slxple co

7{t
LLECT

/2?
*Z' r.7aa

A: Go

$."t,nn E puncxsEo D COMBINATION
or OTHER

SEND REPORT TO zip Cods)

':rt

SOURCE TY PE

D sunncr D welu YspntHe O PuRcxseo 0 COMBINATION
o( OTHER

SEND RePOnrfO: tm Addrc$ .d ZiP Codo)

C
TYPE OF SAMPLE
Gr€t 6t d 

'6 'hi..oiumnlI

EDRINKING WATER

ch€ck trealment +

RAW SOURCE V{ATER

NEW CONSTRUCTION O. REPAIBS

WASHI'TGTON

E Chlorinated (Residual:-Totel-Frce)
E rittereo

E(unr,""t"o or Other

Gd2 ,&)
72-

?eo

I

I
I

VU c-4. z.E
s.tr
1.trTYPE OF SAMPLE

1.$nrtxrxe wlrea 
-

check trealmenl -2

r [-l RAw sounce wlten
i E ** 

"on"t"'crloN 
oI REPAIRS

OTHER (Specity)

E chlorlnat6d (Resldual:-Total-Freo)
E rittered

&unt,""t"o ot ottt"' -------:-

COMPLETE IF THIS SAMPLE IS A CHECK SAMPLE

PflEVIOUS IAB NO,

PBEVIOUS SAMPLE COLLECTION OATE

REMABKS

I
I

t
I
l
'I

1

I

1

I

I

I
I

I
I

I

I

4. E orgen (sP."itY)

COMPLETE IF TH IS SAMPLE IS A CHECK SAMPLE

P.flEVIOUS IAB

PREVIOT,S SAMPL E COLLECTION DATE

neUlnxS,

LABORATORY BESULTS (FOR L^B USE ONLY}

MPN. COLIFORM

_/5 ',.. 
p.*

upH ott-uttoH

-l*
MF COLIFORM

t) l*
FECAL COLIFOF

C upn fl ur tr
,(oo 

^,
FoB DBINKING WATER saM PLES ONLY. THESE RESULTS ARE:

SATISFACTOFY
E uxsrrtsrlcronv

SEE F€vtase stoe OF GRE et cop'r ron expt-lNATION OF RESUL]S

aecetvro e'l
L B NO,

SAMPLE NOT TESTED
gECAUSE:MPN . COLIFORM

-/5 
,,".. -""*

'O /roo

MPN DILUTION

- 

loo 
^t

E s".pr" roo ola

O Not ln Propor c.onlainer

f-l lnsulliclenl lnlormalionu Provided-Please Read
lnslructions on FormSTD PLATE COUNT

/nt

SAMPLE NOT TESTED
BECAUSE:

E s".pt" t* oto

E Not ln Propet conlainer

l-t lniullicienl' lnlormationu Pr;vided-Please Beao
inslructions on Form

FECAL COLIFORM

D MPN DMF

--l- 
loo .,

FoR DFINXIN

El serrsr
G WATER SAMPLES ONLY. THESE FIESULTS ARE:

AcroRY E uxslttsrlcronv
SEE REVERSE SIDE OF GBEEN COPY on expulnrtott oF FESULTS

FIEC€IVEO BYLAA NO.

/tb3\'/G
DATE FEPORTEO LABoF ToRY:. LABORATORY

SEATTLE.KING COUNTY
i/

.-/o

t

;qq
roRY. L/\sURA'f oRY

SFATTI.E-KING COUNTY

TIME CO

%3
LLECTEO

AM Epu

d ? 4 Kx O

TEST UNSUITABLE

1. E conlluenl Glowth

2. E rxrc ..

3. E Excess Debris

n. fl-
1. El confluent Growlh

2. El rnrc

3. E Excess Debrig

e.E-

TEST UNSUITABLE

OATE.IIME BECETVEO- ^

-^? ,/0 /'n

RECEIVED-

,1.

Et€. o75 (

OATE REPOiTEO-, i,r'4r')

nEMAFKS OEPARTIIII.IT oF PUBLIC HEALTFi
I3O3 PUBLIC SAFETY BU ILDING

WATER SUPPLIER coPY SEATTLE. WASHTNGTON 981o,1",,
G,

wArER suppLrER .or'.tJ?11!B.ll9^iif lr-t s,

STATE OF WASIIINGTOX

DEPARII'ENT OF XEALTX

WATEB BACTERIOLOGICAL ANALYSIS
SII.IPLE i{,I II.] ON ,IEAD LNSIPUCIIONS ON BACX OF GOLOTNROO COPY

lf inslructions are nol ,ollowed, samplg will be reiected.

OATE COLLECTEO COUNTY NAME

3
TYPE OF SYSTEM

-t'pusr-rc\D,uo,",ouoL
lMryr'6.d.s)

TH

NAME OF SYSTEM

G,E

IF PUBLIC SYSTEM. COMPLETE:

l.D. No.

K /N6_

crFctt ctrss
r z@a

SPZ /'6-
f<r

sPtcrfl c tocaror{ l{8tnE PLT COL sYsftr, 01!MR/M@ Mrrt IIrlff{NT NO

i

i
i:
I
ir
I
i
I
t
I

I

I
I

SOURCE TYP€

E sunmcc D weu

S,f,e tmA # t
b<,()

SAMPLE COLLECTED BY: {Neme)

{ttt CApT€k
fi scnrr.rc D puncuseo D COMSINATION

or OTHEB

:ffzu""^f"Hru^y?"F**',
'>9So() €-,z-Ftn) gt ( tut

TYPE OF SAMPI.E
G'rcr ,ry E 5 tn'r ..rord

.,4 DRINK|NGwATEn E Chlo.lnaled(Residual:-Totil-F.eo)
ch6ct keaim.ol + E rtttereo

R Untr""l"O o, Ottr" t 

-

RAW SOURCE WATEN

NE\rY CONSTRUCTION or REPAIRS

M PtI DILUTION

- 

loo 
^t

z.D
a.tr
1.tr OTHER (SDecllvl-
coMPLETE IF THIs SAMPLE Is A CHECK SAMPLE

PREVToUS tA0 0 _
PREVIOUS SAMPLE COLLECTION DATE-
REMARKS:

LABORATOBY RESULTS (FoR LAB usE oNry)

MPN . COUFONM SAMPLE NOT TESTED
BECAUSE:

- 
/s 

',... -.,-
STD PLATE COUNT

/nt
E sempt6 Too old

E Not ln Proper container

MF COLIFORM

r) loo
T_l lnsutliclenl lnlormalionu Provided-Please Fead

lnsln clions on Form
FECAL CO

E upx Oup
------l- loo ., D

FoR DRINKING WATEB SAMPLES oNLY. THEsE nEsULTs ARE:

(slrsrlcronv E uxsrrrsrrc'ronv
BESULTS

"'*" 7\)E{? BECEIVEO

lt
DATE FEPOBIEO

7';;Q 'ti1-) SEATTLE.KING COUNTY
EPARTMENT OF PUBLIC HEALTH -

BY

I3O3 PUBLIC SAFETY BUILDING
wArER suppLtER coFfATTLE, WASHTNGTON 98104

J.i{qcgLLEcrED5./ \:
il

7 U

OATE. TIM€ FI

?_

!(

STATE OF WASHINGTOI{

DEPARTXENT OF HEAI.TX

y.,ff IFn,P# 9,TS,E f 
g.,! gslc, f!,A r

It inslructions are not tollowed, sampte wi be

DATE COLLEC]ED
NTH

COUNT}

E f' /(

r'1rTC r/{t" 77*p
Pc<) €€.

SAMPLE COLLECTED Sy: (Nam.)

dttzt <,9 Rr€<
SOURCE TYPE

D sunmcr D weu X "r"'"o El puncresgo f
SEND REPORT TO: {Prinr FCAp ,<

and zip cod.){/et
2scx f€a) .Q ){){z (},

NOm C.A L,{J
TYPE OF SAMPLE

IF PUBLIC SYSTE M, COMPLETE:

2S l.D. No.
PUELtC

E rrotvrourr
l..m' Ml, 

' 
l.''d.rc.j

NAME OF SYSTEM Pr<,
G,<:E5t-t €

SPECTFTC LocATror,t wHEnE saMPLt c0!tEcrt SYSIIM O^fttn/ Mm. {at\.

3t,, C.
l.. rI.h.n r.9 a *h6i. n'. .r.16. ra.r..,,

/)-

lcb.r 6ta hr Gdd,!

1.! onrNxl,.rC were n E chlorinated (Residuar: 

- 

rz 
chock treatmenl +, Ll Fllle.ed

F Untr€aled of Olher_
2. tr RAW SOURCE WATER

NEW CONSTFUCTION oI BEPAIRs3.
l.O OTHER (Specity)

COMPLETE IF THIS SAMPLE IS A cHEcK SAMPLE

PflEVIOUS tAB IIO

PREVIOUS SAMPLE COLLECTION OATE
NEMAFKS:

LABORATORY RESULTS (FoB L^r usE oNL,

MPN. COLIFORM STO PLATE COUNT SAMPLE N
aEc.

- 
/s ,,o.. ,-u-

MPN OILUTION

- 

l*
D sample I

E Notinp

n lnsullicie

lnstruclic

D-

MF COLIFORM

Ol*

FoR DRINXING WATER sAMpLEs oNLp sersrncroav

"')\'u e(1( - ),?

FECAL COLIFOR

D upl Eur

- 

/roo 
^,

Y. THESE RESULTS A

E urslrrsrlc'ror
SEE FEvERSE SrOE OF GBEEN CO PY FOF E),PLANATIO\

OATE. TIME FIECETVEO-

3
OATE FEPOBIEO

tt. ': i)
rOFY. LABORATORY
SEAiT IE.KING COU

D[PARTI..1[ IiT oF PUBLI.

LLECTEOc!v
)E ru EPM

e ? + ?

TEST UNSUITABLE

1. D Confluent Grovrth

2. D rrrc
3, E Excess Deurts

e. tr--

LABORATORY RESULTS GOA L^B USE O{LY}

STD PLATE COUNT
,I r,ll

MF COLIFORM

tr

t,

-PM

)

..,.1

EN?nCLAU r^",,ruron2E82?

{ trn C arzr€x I

laltl+lv

TEST UNSUITASLE

1. E conlluent Grovrth

2. E r.rrc
3. D Excess Debrig

a. tr-

TYPE OF SYSTEM

I

a



ooB 0'@2 (FEV. t/@)

srATE oF wasHrlorol /^ ;
DE,ART*ENT oF HEALTH (. I

fl,rnleii,ql,.#r,+nniisl,'

{ I srarE oF wasHr{cro[ ,r1,\- ,' oEpaarHExr oF ,{EALTH \* /

HAI.ER."pAC-TERtOLOG lcAL ANALVSTSSAYP.E CULLECIION RIAD INSIEUC]IO\5 UN EACK OF COLOirrgOrJ CTPV-
lf instructions are not tollowed, sample will be rejected.

ooH 55{02 nEV. ?1891

,.^.\
, \ STATE OF WASlllt{GTOX I \
\ / D€PAerrExr oF HEATTH '' 

- '
wAf ER BAcrERt oLoG lcAL. AN A!=YS.!-s
dl'na'pit'cn-Or Licni 

' 
RLAD rNSIi{ucl'o"s 0:! EacR 0F GuL0tr'HoD -uPY

ll instruclions are not tollow€d, sample will be rejected'

ooH 6t@2 IFEV i,89)

COUNTY NAME

WATER BAs .rPtE c0rLtcTt0N

ll lhst.uctions are nollollowed, sampte will be rejected. OATE COLLECTEO
MONTH

PE OF SYSTEM IF PUSLIC SYSTEM, COMPLETE:

kt,tr?

b-.r) aP< -2 2

COUNTY NAME

OATE COLLECTED OATE COLLECTEDCOUNTY NAME
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SOURCE TYPE
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SOUBCE WATER

SOURCE TYPE
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TYP€ OF SAMPLE
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check Irealmeot --+

SEND REPORT TO: (Prr^l N

3- E rEw COISTnUCTION or REPAIRS

C-o

e
C

IYPE OF SAMPLE

z.D Ff unrreared or orher
RAW SOURCE WATER
NEW CONSTBUoTIoN o, BEPAIRss.D

4. OTHEn (SpeciM

INGTO
.>)

NGION
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LABORATORY RESULTS FoR L^B usE oxln
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MPN . COLIFORM
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STD PLATE COUNT
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MF COLIFORM
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T'l lnsutlicienl lnlormattonu Ptovided-Please Beacl
lnstructions on Folm
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LAA NO,

LAA
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DEPAFTMENT OF HEAITH
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SAMPTE COLTECTION RIAO INSTBUCIIOI'IS ON SACK OF GOLOTNROO LUPY

ll instruclaons are oot tollowed, sample will be reiecled.
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TYPE OF SYSTEM IF PUBLIC SYSTEM,

PUBLIC

D rxorvroulL
rr@ 6ry r ,..n rc.)
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l.D. No.
IF PUBLIC S
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ti>d 
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-

COMPLETE IF THIS SAMPLE IS A CHECX SAMPLE PAEVTOUS SAMPLE COLLECTION OATE

REMAAKS:
PAEVIoUS tAa !10.

FEMARKS:

LABORATORY RESULTS (FoR L^E usE oxln PFEVIOUS SAM PLE COLLECTION DATE

LABORATORY RESULTS (FoR LAs usE oNLy) FE ARKS: LABORATORY RESULTS (Fon L^8 usE oNL
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BECAUSE
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STD PLATE COUNT SAMPLE NOT TESTEO
BECAUSE:

MPN . COLIFORM
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SAMPLE I
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MF COLIFORM
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r-l lnsollic

Instrucl
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D
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e.tr

TEST UNSUITABLE

1. E Confluenl crowih

2. E rnrc i

3. E excess oeoar

TEST UNSUITABLE

1, E Conllu€nl crowlh

2. E rxrc

3, E Ercess oebris
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2. E nrrc

3- D Excess oeurls

4.o-



{)

wnfen ee
SAMPLE COTLECTION

l, instructions

ooH 65@ (FEV. 
'/Bl

srarE oF w^sHrxcro|. f^i
oEpa,TrErr oF HEAtrx \ _ i
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'l

SAXPLE COLLECTED BY: (x&.t
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l.E OTHER (Speciry)

Runtreeted or Olher
RAW SOI'BCE WATER
NEW CO STNUCION d BEPAIBS

COT'PLETE IF THIS SAMPLE Is A cHEcx SAMPLE
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i,PN DILIMON

_/roo
MF @LIFOBM

- 

/r*

SAI,IPLE NOT TESTED
BECAUSE

E S".pt" T- OrO

E Not In p.opo Cont"ln",
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DOH 65{02 iREV 7,a9)

sraTE oF WASHTXGTOI
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It instructions are not lollowed, sample will be reiected.
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WATER BACTERIOLOGICAL AT\
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ll inslructions are not followed, sample will be'

l

ll instructions are not lollowed, sample will be reiected'

COUNTY NAME
OATE COLLECTEO

NAME OF SYSTEM

G
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COUNTY
COUNTY NAME DATE COLLECTEO

DATE COLLECTED
MONTH YEAB fi.//uG /uG4 o

x
IF PUELIC SYS-TEM, COM PLETE: TYPE OF SYSTEM

P/euauc/ - E rrotvroulL
ls 6t r ,.!d.lq

IF PU BLIC SYSTEIa, COMPLE.rE:

,o *o Pfffisl7
s4-

IF PUALIC SYSTEM, COM PLETE:

crnctE cr^ss
r zQr

TYPE OF SYSTEM

,(pusLrc- El rxotvtoulL
I.t 6ry I r..r(t *n

PUBLIC
E rxotvtoult-
(..d dry I r-*Lrl

l.D. No

NAME OF SYSTEM -e /tJ'i
G{z Rtu z

Smgrtc rourloti WHERE SA PtE COLLECT SYSITM (},WEn/MGR MI'!E a,flD r€Ltftorf m

t . r&h.n h0 a xiet, 1.. .r.ri6.ldu{t, Strrz C4R/fi<-R/ g trZ
#3 )sa6-2702

SAMPLE COLLECTED BY: (Name)

rY
SOUFCE TYPE

O sunrnce

SENO REPORT TO: zip code)

l.D. No.

NAME OF SYSTEM S?p. t*L
/l/

sPfcrfrc LocAltoil vflltBt SAMpLE cil(i rrEr' bo . *n@r, rio.t rio\ r@,r.i4

Ru s.,r{ * dztn (?A,<
ournluca. uur uo nunflrt m

5 (ft),eae ->3o
SAMPLE COLLECTEO BY: (Nam.)
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dzrzt
'''ir

D wer-r- X sPano E PURcHASED
COMBINATION
or OTHER

SOURCE TYPE

E sunmce D well

SOURCE TYPE

D sunrlcr E weul (senrxe
:l

E n:ncxlseo

SEND REPORT TO: Full N.it , Addrc.! aM Zip Cod.)'r
JTCa)O (=-- (]a<) u

CZ
TYPE OF SAMPLE
Grrr c{y o }^ ltr c.Iuml

E nrw sounce wrren
E New coNsrnucrloN or REPAIRS

D orHER (sPecily)

COMPLETE IF THIS SAMPLE rs a CHECK SAMPLE

PAEVtoUS ta8 ll0.

?2 .,< tL/ &o 2
fYPE OF SIAT'PLE
Gh.r d, ft b ttn Gotudl

i.fr oarrxrr.rc wlren
/ ched( treatiTent +

TYPE OF SAMPTT
tOG d*, G i. .h6 6arrl

x DR|NK|NGWATER E Chlorinel€d (R6ldual: 

-Totsl -Fre€l]'iJ*i'";i'""i + ! r't'",*
/k] Untrealed or Olh€t

D ChldirBted (Re3iduat:- Tolal 
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Frae)
Ll rnt.r"a

,B Untr".r.a o, O11," t

I

K
2.D
3. fl
+.D
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COMPLETE IF THIS SAMPLE IS A CHECK SAMPLE

FtEvrous l,a8 0

PREVIOUS SAMPLE COLLECTION OATE

REMARXS:

.i-22s,,-. -,*
STD PLATE COUNT

/,,,t

SAMPL:
aMPN . COLIFORM

onrxxtr,rG wrrEn--[chlo'inaled (R."iduet-
che.k lreahenl --> LJ Fllteted
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RAW SOURCE WATER

NEW CONSTBTJCTION d REPAIRS

OTHER (SPecirY)
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4.

I
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2.D
3.D
r.D

BAW SOURCE WATER
NEU, CONSTBUCTION or REPAIRS
OTHEB (Specity)

COMPLETE tF THIS SAMPLE IS A CHECK SAMPLE

PSEVToUS tA8

PREVIOUS $MPLE COLLECTION DATE
PFIEVIOUS SAMPLE COLLECTION DATE

FEMABXS:
EEMARKS:

MPN . COLIFOBM

i-t/t,,*',-,,-
MPN OILUTION

_- lm^t
MF COLIFOFM

loo

FECAL COLIFO

STO PLATE COUNT

/"t

LABORATORY RESULTS (FON L^B USE ONLYI LABORATORY RESULTS (FoB r-^B usE oNry)

STO PLATE COUNT

-/^t

I-lls,,-.,-,,-
MPN DILUTION

_/ru 
^t

MF COLIFORM

-4*

SAMPLE NOT TESIEO
SECAUSE:

D Sempl. Too Old

D Not tn proper contatner

f'l lnsutllclonl tntorme on.J Provid6ct-pleaso F€ad
lnslructlons on Form

tr

FoR ORINKING WATEN SAMPLES ONLY. TH ESE RESULTS ARE: .

$ sartsrlctonv O uNsATtsFAcroRY
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SIE RE

FECEIVED BY
LAA NO

o
SEATTLE.KING COUNTY

OEPARTMENT OF PUBLIC HEALTR

FECAL COLIFORM

D upx Dur
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1303 PUBLIC SAFET
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rEo.^ovcc^T-Tr tr \ArlaHlNr:TnN qRlo4a.
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OAIE, TIME BECE rv€D- OATE. TIME NECEIVEO_
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rEST UNSUITASLE
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3. E Excess oebrt3
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3. E acess Oeuas
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TIME COLLECTED
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AM CPM

TI
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LABORATORY RESULTS (FOR L^8 UsE O'
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( STATE OF \{ASHINGTOH

DEPARTMENT OF HEALTH

f,OH 6alOC2 IBEV. i/eg)

WATER BACTERIOLOGICAL ANALYSIS
SAMPLE COtL€CTrO\. BEAD lltSlRUCIloNS 0\ q_i,' - "rri-r\f,00 CoPY

ll instruclions are not lollowed, sampl; wilt be rejecled.

MONTH OAY

TYPE OF SYSTEM iF PUBUc SYSTEM, coMPLETE
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sPECrfrc L0 ]ION WHTRE SAMPLE C
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SAMPLE COLLECTED BY: (N.m)

SOURCE TYPE

E sunrace C werr- .(senrre tr punorlseo tr COMBINATION
or OTHER

TYPE OF SAMPLE
G'Er dr a i. hi. .ollj;.I

-Runtrerled 
or othet

RAI'V SOUFCE WATER

NEW CONSTRUCTION or SEPA,RS

OTHER (SPecifY)

coMPLEIE IF THIS SAMPLE IS A CHEC K SAMPLE

,. *o",n*,"o *ors6 - .E ci'lorinatedlBesidual:-lo6t-tle!) . -
' \check trealment --) Ll Fillered

2.D
3.tr
r.E

prEvrous raB N0 --
PREVIOUS SAMPLE COLLECT]ON OATE

FEMARKS:

I
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:
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i

t:
l.

LABORATORY BESULTS IFOB L^8 USE ONLY)

STD PLATE COUNT

/nt
SAMPLE NOT TESTED

BECAUSE

MPN OILUTION

/oo

MF COLIFORM

- 

/roo 
^

FECAL COLIFO

E Sample Too old

E Not in Proper conlainer

T1 lnsullicient lnlormalionu Proiided-Please Feed
lnsln ctions on Fo.m

E upx Eur
| /too 

^t
FoF ORINXING WATER SAMPLES ONLY. TH€SE FESULTS AFE

EI sATrsFAcroBY E uHsrrsrlcronv
SEE FEVERSE SIOE OF GREEN COPY FOR EXPLlNrrror or nesulrs

L B NO. FECEIVED AY
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OATE BEPOFTED L^BOB^TOFYI LABORATOBY

FEMABXS

WATER SUPPLIER COP

. SE^TTL5.KING COUMTY
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- 1303 PUBLIC SAFETY BUILDING
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TIME COLLECTED
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TEST UNSUITABLE
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3- E Excesa oebris 
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4. D-
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DATE NME FECEIVEO-
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DAIE COLLECTEO
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ooH 6S02 rREv. iregl DOr.l 65002 (FEV. 7/89)
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WATER BACTERIOLOGICAL ANALYSIS
iilprE coutctronr READ lNSTnucTroNs 0N BAcx 0F Gol-0ENR00 c0PY

ll inslructions are not followed, sample will be reiected.

C
STATE OF WASHINGTON

OEPARTI'IENT OF HEALTH f^
WATER BACTEBIOLOGICAL ANALYSIS
SAINPLE COTLEC'IION RTAD IIIS'IFUCTIONS ON BACX OF GOLDENROD COPY

ll inslructions are not followed, sample will be reiected.

TIME COLLECTED

/Or)
b*AM EPM

DATE COLLECTED
DAY

COUNTY NAME

Sfe. u-L

DATE COLLECTED
MONTH DAY

' lr.E!,r, tr.ri6.nc.l

NAME OF SYSTEM

COUNTY NAME

o

NAME OF SYSTEM

iPECrfrc LoCATl

/u'G- 4 o
TYPE OFSYSTEM iF PUBLTc SYSTEM, coMPLFTE:

X PUBLIC
E rlorvtounl

l.D. No.

A /AJ6^
TYPE OF SYSTEM

R"ffi":*,,*.
- t!.€ot t,6..@r

IF PUBLIC SYST COM PLETE:

l.D. No.

/A/i-

d/m- Cr?Rr t/ S17€ '*.
-< @) a{6-)} a

/L/ () <i
0!! wHERE SAUPL! Co|-LECI SYSIEM O^XE/ MGR, MUE A\O IIl-EProNE r€.

.. rir.rr. ur a *hod. rn. .btr.'l. r@dFrn

SAMPLE COLLECTEO BY: (Nahe)

{zzt RT{/<
RCE TYPE

ENO BEPORT TO: Fun Nahe, Addres3 and zip cod€)

f:2
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Rtu
sptcrrrc roclrron wltnE saMPLt colltcT SYSTIM OWNTB/ MGR, I{AME AI9O TEIIF]ONE NO

&. rnch.. r.9 c ..h61,lr. tbtio.ldhLiri Staz C4Kff,<R /.r{t,
e4 )Fe6-23o2

cl

, 
' "::.

Eispnrnc E puiicxrceo E.--
COMBINATION
or OTHER

7y 1-
SOURCE TYPE

LJ SUBFACE LI WELL X] SPBING
.1.

fl PURCHASEo LJ
COMBINATION
or OTHER

SEND HE:r,/POBT TO: ( Fu rl,l,raEe.

.4./<
Zip Code)

WASHINGTON 8o"z
PE OF SAMPLE

Grkr 6t 4 tn rha.oruhnr

NKING WATER D chlorinaled (Residual Tolal-Free)
ck ireatment ---> f] ritterec

.,E, Uiirreateo or otner

El arw sounce werEi
D xgw cousrnucrloN or BEPAIRS

llASHlNGIOti
-) '7

TYPE OE SAMPLE
|cLcr dry N i. rhi..dun.l

d oRtNKtNG wATER E Cr,lorin"t 
"d 

(F"" id ral: 

- 

Tolal 

- 

FIee)

.ieci t'eirment --> LJ Filtered

,Q untr""t"d o, Ott"

RAW SOURCE WATEB

NEW CONSTRUCTION or BEPAIRS

l,o:g

T E orHER (specirv)

z.O
a.tr
a.E

7 8

AM EPM

DT EECT

g 7 U.') q 4

OTHER lSpecity)

COMPLETE IF THIS SAMPLE IS A CHECX SAMPLE coI'IpIETe IT TNIS SIMPLE IS A CHECK SAMPLE

pc[vr0us I rB 
^0 

--l;:;us tag ,r0

OUS SAMPLE COLLECTION DATE PREVIOUS SAMPLE COLLECTION OA'TE

REMAFIKS:

PN . COLIFORM

MPN DILUTION

/too

BEMABKS:

LABOBATORY BESULTS (FO8 LAB USE ONLY) LABORATOBY RESULTS (Fon LAB usE oNLY)

F COLIFORM

-/rw

AL COUFO

upl El ur Dt loo r'
BINKING WATER SAMPLES ONLY. THESE RESULTS AFE:

E uusntrsrlctogv

T_l lnsullicient lnrormalionu Provided-Please Fead
lnsliJclio.s on Form

MF COLIFOBM

/.,00

FECAL COLIFO

SAMPLE NOT TESTEO
SECAUSE:

E s"-pt" T* otd

D lot in Proper conralner

-=t/u to., -.,,'.

MPN . COLIFORM

MPN OILUTION

/.,o0

D uprr Dur

- 

/roo 
^,

SAMPLE NOT TESTEO
BECAUSE

E sample Too old

E Not in Proper conlainer

f"l lnsullicienl lnlormalionu PrdvidEd-Please Read
lnslruciions on Form

SATISFACTORY

tr

Q sarrsrrcronv

TEST UNSUITABLE

l. E conlluent Growlh

2. D rxrc

3. E gicass ocorts

1.tr

TEST UNSUITASLE

1. E conlluent Growth

2. E rrrc
3. E Exc6s Debrig

t.E

SEE REVEFSE SIOE OF GREEN COPY FO R EXPLANATION OF BESULTS SEE FEVEBSE SIDE OF GFEEN COPY FOR EXPLANA TION OF BESULTS

FECEIVED BY

r-^8oR^roBLAB

SEATTLE.KING COUNTY

OEPARTMENT OF PUBLIC H EALTl+

FECEIVEO BY

J""'
L 8 NO.

l\r
OATE FETOBTEO OATE FEPOBIEO

'.j '-
LABOF^IOBY: LA RY

SEATTLE.K,]NG COUNTY
OEPARTI\4ENT OF PUBLIC HEALTH
1303 PUBLIC SAFETY BUILDING

OATE. TIME BECEIVEO- DA'TE TIME BECEIVEO-

1'L

I3O3 PUBLIC SAFETY BUILDING

STATE OF IYASHINGTOX {
DEPARTI'ENT OF HEALTH

0nclt cLrss

i'o:

D sunrlcr E welL

CrnCLt C! 5S,Ao

SAMPLE COLLECTED 8Y: (N.de)

S'TO PLATE COUNT

/nt

tro 
^n 

a\4 . 
-. 

I ala l na

-;--

wAIED Cr166r rEo 
^n9YCEA'rrr 

F rrr^CL'lNla7.\rr 60lnr-

STD PLATE COUNT
,tnl

FoR DBINKING WATER SAMPLES ONLY. THESE RESULTS ARE :.
E ursertsrlcronv
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[x AM f]PM

TIME COLLECTED

I
I

oo8 6510@ (AEV. 7/8€)

t- ' srATE oF \Y^sHlxcro,. C
\-, DEPABTUENT oF HEILTH

y^,AI-EA,B,,n9,IFEl9,hRglc'f k'tJyfi FJSI'S
ll instructions are not lollowed' sample will be reiected'

COUNTY NAME

o
DATE COLLECTED

7o
TYPE OF SYSTEM IF PUBLIC SYSTEM. GOM PLEIE

3PUBLIC
E txotvtoulL
tG ot t .Bt6.rl

l.D. No..

AME OF SYSTEM

sPtcrFrc LOCAIION YJHERE SAMPLT c

lR
u, a En d. ri.. .r'rrd\ k;tri't I ':

/ 9rf'F3g

TYPE OF SAMPLE
G'Er dt @ m inE cdw4

Kra
crf,clE ct ss

t^roo

strR/
{ LT

ssTEr o riER/uGR t Ar/0 rEs0lE m

-2
SAMPLE COLLECTED BY: (N'm€)

RCE TYPE

E sunrrcE f) werr ;SsentNc n "il""o".o o
@MBINATION
or OTHER

ENO REPORT TOr (Prinl Full Na,tl€  ddr6s
-'7-'

..,/ WASHINGTON ')

]ADFTNKTNGWATEB E Cntori'lat"d1n""iCual:-Tolal-Free)
ch;t tratment --> LJ Fineled

R.Untreated or OtheI

RAW SOUBCE VJATER

NEW CONSTFUCTION OT REPAIRS

4;,
tr
tr OTIIER (SPecity)

u IS SAMPLE IS A CHECK SAMPLE

PLE COLLECTION OATE

BEMAFXS

F @UFORM

iw

STD PLATE COUNT

/^t
SAMPLE NOT TESTEO

BECAUSE

E Sample Too old

E Nol ln Proper conlainer

f_'l lnsullicienl lnlormelionu ProYided-Pl6ase Fead
lnslructions on Form

LABORATORY RESULTS (FOR LAB USE ONLTI

tr,;::'::
MPN OILUTION

lm 
^,

ECAL COUFOR

upH D ur D
-----)-/rm ^t
oR DRINKING WATER SAMPLES ONLY. TIIESE RESULTS ARE

Q srrrsrlcronv E urslrrsrlclonv
sEaAEvERSE srDE oF GFEEN coPY FOR EXPLANATION OF RESULTS

FECEIVED BYrB NO.

REPOFTEO uEoR^roBYi :8OPr'[,1]- \'
SEP.TTLE.KING COUI'ITY

DEPARTMENT OF PUBLIC HEALTd
I3O3 PUBLIC SAFETY BUILOING

a q + O
1) 7 U

TEST UNSUITABLE

1. El contluent Glowlh

2. E rxrc

3- E Elcess Dcbrir.

n. E--

DATE TIME FECEIVEO-

'f''' _-"'-"rNGTotr 
ooH 6.o02 r^'v

{ srarE oF wasH r
_ \ .,- DEPABTIENT oF XEALTH

WATCN BACTERIOLOGICAL ANALYSIS
s;..,;. E COI-LEC,I ION, BEAD NS,]RUCIIONS O\iEA

. lf inslructions are not followed, samlte witl be leiecied. -.j

DATE COLLECTED

PE OF SYSTEM PUBLIC SYSTEM, COMPLET E

COUNTY NAME r'

ri t''t6-
LU
crRctEt'"r"r"

/ ' E rnotvtouot-
'r o-E ot t ,-irlE,

NAME OF SYSTEM

sPtcrFrc L0cAll0N SAMPLE C IE
(. rard- 14 a *iidi. rt.

SAMPLE CoLLECTEo aY: (Nam)

SOU TYPE

2 4

C-42:/'L/ RE'SE|

Rl g',ry"ks StsTI-T4 ONA{B/MGR, MME AIJD ]E.&]ONE NO.

Cr/// CI4ZTZ{
(z<) -2

E sunrrce I wEr-r- FspnrHo E puncslseo D COMBINATION
or OTHER

SEND

I -

i]}k",**,*o rrora" C chrorinaied (ttesidu

' check lreatmenl --> LJ Filtered

,E''untr""t"d o, Otn"l'

TYPE OF SAMPLE
toF<r 6t 4 in rnu corvhal

RA9{ SOURCE WATEH

NEW CONSTFUCTION O' REPAIRS

al: Tolal- Free)

z.D
s.C
l.D OTHEB (SpecilY)

COMPLETE IF THIS SAMPLE IS A CHECK SAMPLE

PswroUS I aB x0

PBEVIOUS SAMPLE COLLECTION DATE

FEMANKS:

LABORATORY RESULTS (FOR L^8 USE OXLN

STD PLATE COUNT

/,t
SAMPLE NOT TESTEO

BECAUSEMPN , COLIFOBM

MPN DILUTION

/rn 
^t

D sample Too old

E Not in Proper conlainer

MF COUFOFM

| /,,*
f-l lnsulticienl lnlormalionu Provided-Please Read

lnstruciions on Form

FECAL COUFOR

O I€ BEPOFTEO

E rirpx D xr
---)-/rm,,
FqB DRINKING WATER SAMPLES ONLY. THESE RESULTS AFE:

E sATrsFAcroRY tr uNsarlsFAcronY

tr

, SEE FEVERSE SIOE OF GREEN COPY FO R ExFurrrrox or FEsulrs

LA8 NO.

I
RECEIVEO 8Y 1

i. tr
SEAT'I-LE.KiNG COUNTY

)EPART iENT OF PUBLIC HEALTH
1303 PUBLIC SAFETY BUILDING

v/ArER su'rplrEB 99tS.^ItE WASHINGToN T]oo .,

NME COLLECTED

/o1E7 _g'AM D pt't

> ? + r 7 w

TEST UNSUITASLE

1. E conlluenl Growlh

z. E rnrc

3.EE""""D"ba"

n. D-

DATE IlME AECEIVED-

-rt1 . r -

DAY

l.D. No.

-/ 
5,,,n ,no*
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DOH 65{02iFEV 7'€9)

f-' srarE oF \*^sHrNcrox a' '
L"t ,EPART*IENT oF HEALTH \- '

y,Ai-En,B,,#,qJ,EElPtfi glqf F,'tltaiayslP
lf instructions are not followed, sample will be rejected'
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REVIOUS SAMPLE COLLECTION OATE

MAFXS:
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LABORATORY RESULTS (F08 LA3 USE OTILYJ
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E Not in Proper container
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.1 ti.113-cl ) SiA 1''; LE.'<ING COUNTY

AIE AEPOFTED LABOFATOEY:_, I- CRA'IORY EPA RTi,I ENT OF PUBLIC H EALTH
.S:AT ;:.E.KING COUI,ITY.
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GERMICIDAL ULTRAVIOLET

Ultraviolet water purification is a unique and rapid method o{ water disinfection

without the use of heat or chemicals.

Sanitronwaterpurifiersutilizegermicidalultravioletlampsthatproduceshortwave
rrOiaiion that is lethal to bacteria; viruses and other micro-or$nisms present in common

water.

These rays are shorter in wavelength than the shortest ultraviolet rays that penetrate

the earth's atmosphere from the sun.

Germicidal lamps are widely used for air disinfection in hospitals, veterinaries and

laboratories to protect personnel and prevent cros infection'

Pharmaceutical manufacturers, food processors and bottlers use germicidal lamps to
prar."i pi"ara, conta,nination and in some instances for the cold sterilization ofthe
fin ished product.

J

MAOE IN USA FORM /2OO O MCMLXXIIATLANTIC ULTRAVIOLET CORP. N.Y

J
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PRINCIPLE OF OPERATION

The water enters the purifier and flows into the annular space between the quartz

sleeve and the outside chamber wall,

The wiper segments induce turbulence in the flowing liquid to insure uniform
exposure of suspended micro-organisms to the lethal ultraviolet rays.

The sight port enables visual observation of lamp operation.

The wiper assembly facilitates periodic cleaning of the quartz sleeve without any
disassembly or interruption of purifier operation,

@ Wrtur leaving the purifier is instantly ready for use.
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G8T5

S1 8T6VZ

JD
S36T6VZ

GX48VZ

J

Nominal overall length includin0 standard lampholders.

ls lamp watts only and does not includo ballast loss.

Maximum raled oulput al 25371

The lamps listed above have been especially developed and selected for use with Sanitron water
purif iers. All lamps with a VZ suffix have the capacity of generating a mild hydrogen peroxide residual

ln addition to the direct germicidal action of the 2537 Angstrom radiation.

All Sanitron lamps are of the low pressure type which afford the maximum eff iciency in producing the

required germicidal rays. In addition to the obvious advanfages of high efficiency and low power

requireme-nts, there is no possibility of the purifier overheating as is the case with some other lamp

types. Consequently the need for additional equipment to combat overheating is eliminated.

J

GERMICIDAL LAMP DATA FOR

LAMP NUMBER
PUR] FIER

MODEL NUMBER
lennn lrrucrx @

POWER
cor.rsuuerroru @

ULTRAVIO
OUTPUT

LET
@

RATED
EFFECTIVE LIFE

G8T5 A75 12" 8 Watts 1.3 Watts 7500 Hours

s18T6VZ A250 18" 18 watts 5.8 Watts 10,000 Hours

s36T6VZ A600 36" 39 Watts 14 walts 10,O00 Hours

GX48VZ 42400 & Larger 48" 110 Watts 45 Walts 10,000 Hours

4
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SANTTRON WATER PURIFIERS
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RELATIVE SPECTRAL ENE RGY
DISTRIBUTION (TYPICAL)

Organism

BACILLUS ANTHBACIS
BACILLUS SUBTILIS
CORYNEBACTERIUM DIPHTHERIAE
OYSENTERY BACIL LI
EBEBTHELLA TYPOSA
ESCHEBICHLIA COLI
INF LUENZA VIRUS
STAPHYLOCOCCUS AUBEUS

GERMICIDAL EFFECTIVENESS
AS RELATEO TO WAVELENGTH
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2@l @^ .'@l zr.. i sl
WAVELENGTH (ANGSTROM UN ITS)

EXPOSURE NECESSARY TO K]LL
The dosage necessary to inactivate a micro-organism is a product of time and intensity. An average
bacterium will be destroyed if exposed in air at a distance of two inches from an SlST6VZ lamp for
about two seconds.

Ultraviolet energy al2537x required for complete destruc-tion of some microorganisms,

pWsec/cmz

8700
1 1000
6500
4200
4r00
7040
6600
6600I

lc
T

I

When used as direcled Sanitron water purifiers will provide a dosage in excess of 30,000 microwatt
seconds per square centimeter. (pWsec/cm2 )
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SPECIFICATIONS - STANDARD MODELS

5H IP?INC OATA

2.3

2.3

4.5

'17 L

30

44

(D Two conn.atlonr In p.rrltct @ Thrc. conn.c on! In p.r. 6t CD Four connGc onr ln p.r.fl.t

DATA IS FOR I15V 60 CYCLE OPERATION.
MAXIMUM RECOMMENOEO OPERATING PBESSUFE FOR ALL PUBIFIE BS IS lOO PSI.
PRESSURE OROP AT MAXIMUM FECOMMENDED FLOW RATE IS 5 PSI OR LESS.

ADVANTAGES OF THE SANITRON METHOD

EFFECTIVE-AIl microorganisms are susceptible lo Sanitron disinfection. Etfluent is guaranteed to exceed
Unlt€d States Public Health Standards for bacterial purity.

ECONOMICAL-Hundreds ol gallons are purified lor each penny operaling cost.

SAFE-No danger of overdosing, no addition of dangerous chemicals.

FAST-Water is ready for use as soon as il leaves the purifier-no furlher conlact time required.

EASY-S|mple installation and maintenance. Compacl units requke minimum space.

AUTOMATIC-Provides continuous or inlermittenl disinlection wilhout special allenlion or measurement.

NO CHEMICALS-No ihlorine lasle or corrosion problems.

M.x. R.commal{.d Ov.rrll 0im.nrlonr (lnch!OMOOEL
NUM!ER

OPH

INLET
ANO

OUTLET
srzE

Con.
RE?LACE

MENT
LAMP(5) LENGTH WIDTH HEIGHT

475 75 %. NPT 10 wails 21 12 21 lbs. l4lbs,

A25o 250 '/r'NPT 38 walrs sl ST6VZ 21 8 12 28 lbs 2l lbs.

s36T6VZ10
r
t) 60 watlsA600 %,NPT 8600 251b5.

A2400 40 2'N PT 140 wetts GX48VZ 50 8 13 50lbs.

ASoOO 83 5,000 2'NPT 280 walt. GX48VZ
(2 L6mps)

50 22 't 39 rbs 85 rb3,

A 10,000 r66 r0,000
2'NPT

@
560 warts

GX48VZ
14 Lamps) 50 282 lb!. '174 lbj

A 15,000 15,000
2'N PT

@
840 watts GX48 VZ

(6 Lampsl 50 50 425 lbs. 263lbs.

A 20,000 20,000
2'N PT

@
GX48VZ
(8 Lampsl 50 67 568 lbs. 352 lbs.

6

Cu. Ft

I

I

G8T5 8

4

35 lbs.

2,400

't6

2s0

1120

t

t
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SPECIAL FEATURES OF SANITRON WATER PURIFIERS

STAINLESS STEEL CONSTBUCTION - Chamber, transformer housing and hardware are type 304
stainless steel for lifetime corrosion free service.

FUSED OUARTZ SLEEVE - lnsures maximum lamp output regardless of water temperature.

OUICK LAMP CHANGE - Lamp can be replaced in less than a minute without shut down of water
pressure or drainage of tank.

SIGHT PORT - Provides visual indication of lamp operation,

DUAL ACTION WIPER - Facilitates periodic cleaning of quartz sleeve without interruption of purif ier

operation. No disasembly required.

REMOVABLE FLANGED HEAD - Units disassemble completely and easily in the event that repairs

become necessary, No special tools or fixtures required,

OPTIONAL EOUIPMENT - Complete range of optional equipment may be obtained at purchase time
or added at any later date.

INSTALLATION AND MAINTENANCE
The purifier is installed as close as possible to the point of use. Connection of the inlet and outlet to
water supply and plug into ordinary electrical outlet is all that is required.

Ordinary maintenance consists of cleaning the quartz sleeve with the manual wiper once weekly or
oftener where conditions dictate. Lamp replacement is recommended once every 7500 hours of
operation (about l0% months of conlinuous operation).

SAN ITRON OPTIONAL ACCESSORIES

ULTRAVIOLET
MONITOR

The eleclronlc monltor vis-
ually lndicale. lh€ level of
l2rmicidal uhravlolei svailable
aft6r psnelrallon or ihe qus :
!l€e^r6 End the liquld npdiur r
The moohoa also o9eftt6 th.r
solenoid valve and audio slarri.

SOLENOID
VALVE

The solenoid valve will aurc
rnatically slop th. llow of
u.aler in tho event of pov,.ea
,ailur6 ot whensv6l the ultra.
vlol8t intenslty rneasurBd at
the monhor i5 Inadequat€ 10
lnsure disinletion.

AUDIO
ALARM

The audio Blarm will alen thq
user of any malrunction
deteclod by the ultraviolet
monltoL
Tho audio 6larm may bs ln.
stsllBd on the puriller or at e

aemote loaation.

?

FLOW CONTROL
VALVE

Th6 llow control valve auto-
rnallcally prev€nts the flow ol
water {rom exceeding th8
ratod capacity of tha rMdt€r
purifier.

':r
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..HD AND HR MODEL FILTERS THBOUGH 36" DIAMETER

PBODUCT FEATURES
PROCESS - The Culligaru Depth Fiiter uses a multi-nredia
frltration process. Large particulate matter is captured by
coarser, lighter media near the top of the filt,er bed. Smaller
particles continue dou'n to the successive lower media
levels, where the particles as small as 10 microns are retained
by furer, heavier media. The density differences betrveen Lhe

media allows for layer separation after backrvashing.
The Cullar. hlter utilizes activated carbon supported by a
gravel underbed for dechlorination, plus the removal of
taste, odors and organic material.

RUC,GED TANKS - Designed for 100 psirvorking
pressure, hydrostatically tested to 150 psi. l2-inch t.hrough
16-inch tanks are made of rugged steel with a corrosion-
proof vinyl bag liner, high gloss epoxy exterior firrish, and
carry a l2-year limited warranty. 20-inch and larger tanks
feat,ure heavy gauge steel construction, coated inside u'ith a

baked-on phenolic epoxy, and outside with a rust inhibiting
primer, covered by a 5-y'ear limited warranty. ASN'IE code
construction available.
FILTER MEDIA - the multi-media sand and gravel used
in the Depth Filters and the carbon used in the Cullar filters
are specially selected and packaged separately for bedding
during installation. Detailed instructions are provided, artrl

supervision by the local Culligan service represenlative for
proper loading of the media and inilial start'up are
available.
CUI.T.TGAN VALVES are hydraulically activated bv a
weatherproof t i mer/con t rol ler rv h ich aut omat ical l.r' causes
backwash and ritrse of the filter bed on an adjustable. pre-

set schedule, depending upon the turbidity of lltb rvater
supply.
FLOW CONTROTS are self-adjusting to regulate nraxinturtt
service and backwash rates regardless of f'luctuatiotts in
water pressure, t.hus helping to prevent any loss tlf lllter
medium from the tank.
OPTIONAL FEATURES - ASI\'IE code lattk corlslnr('tion
is available for all filters.
PRESSURE DFFDRENTIAL control systems to activate
backwash cycles u'hen pressure drop across the bed in-
creases to maximum level are available as an oplion for all
single and duplex installations.

ALTERNATORS for duplex installation are availatrle as an

option to cycle two units so that, one unit is alrvaS's "on
line" while the other is backwashing or on standb.v.

MULTI-TECH ,,nr FILTRATION is a three-slep prrress of
chemical feed, iiintact flocculation and multi-media flllra'
tion. Thrbidity and organic matter are removed to prodttce
drinking u'aler for small communities, and high claritl'
water for industrial processes.

QUADRA-KLEEN* Backwash Systems are offered for
Depth Filters. This-uirique control features three stage
backwash plus rinse to thoroughly clean the filter bed.

Recommended when wat,er is very high in suspended solids

or slime.

HD AND HR MODEL FILTERS 42" DIAMETEB AND LARGER

2MULTI.TECH FILTER SYSTEM

I
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Design Data

CULLAR. FILTERS

J

=

DEPTH FILTERS

I
sa

2j e!

(l ) Tasle, odor, and orFnic Gmoral based on 5 gpm per square lool o, llller arta

12) oetnlodnalion flow ale cin be scl up lo 10 lpm per square l00l 0l iiler area.

(3) oimensionsaI!diametarbystraiohtsida she€t.

(1) NormalSarvica RanO€ basld on 10-15 lpm per square lool of liller bed area.

(5) Prrk Row basod oi m Opm per squarc loot ol li[er bed arB. nol rgcommended ,or Erlended Fnods ol tjme
(6) ooes nol include opel.lino and ruintemnce spaces, ASME code lanks ale slilhlly laller.

NOTE: CONSULT FACTOnY FOR WATER RECLAMATION APPLICATIONS.

tulti.Iech,. Syslems
Desi n Data

T

I
T

I
T

I

il00ft PlPtslztr.)

MT.20 1i.4 in

Mt-24 1\4t^

MT.30 2in
MT.36 2in
MT.42 2v,in

MT-48 3in

MT.Y 3rn

MT-60 4rn

t,1-72 4rn

MT.84 6in

MT.96

MT-120 6 in.18rn

(l ) D.it Capacity basrd on 2{ hou opealion ol 3 li'.rn syslem opiatino al nomBl $rvrc. llow ctr ol 7 0pI1!41, 9fl lr.in.
(2) S.rviE tow qles hs.d 0n 7 gpn4l, per lBin. MEn on! trlin o, ltE 3 lain syltem is in b.ckwash, lh! remainino 2 lains will op€lale

d10.5oDmrl,.
(3) Th. b.ckwash flow ral! or both $e ctrifier and llllr are apponmale, 1{ opnvtl!. T}E dadlid .duclor d6ws 5-6 crm.rt? ah dudn! tlL

saour cfcle lor addflronal minera! bed rx0ansion.
(4) Piga sur salecl'on 6 basad on a maxmum vlloaily ol 5 hs al lhr Normal SeMce tlow ral!.
(5) Total yJaler usi9! per lllin is 225 gallom per sqh ol lll€r bnk arEa. Th6 rncjudes 140lillons ol influenl wiler lor cledlis baclwash

and sFem dnse plus E5 0allons of rillend water lor deplh lifler bckyash.
-3.

PtPt stzE i!E0lrv01. Dtittltst0lsrrr WTIGHTFtoYi Rr1ts

T STt.000i, tr1l
080ll c iEilov L 0tcHL0nllAn0xr4 Etct

v sH
GP

T ltxor
srzt
(H)

stRvrct
(tH)

DNAIll
(tx)

sTo.
FF

WIl]TH
lx.

DEPTII
li.

SHIP
18,

FLOW
GPil

080P
PSt

Ft0w
GPT

DNOP

PStl!00tt
12x38 1 1 1.4 13 13 55 178 2851 1.5 I 8HR.12

17 rA02.0_1 1 _17 54 277_2.4 10 15 16x36 5HR.15 7

21 36 670---a 20r:,4 6.0- HB,ZI-
-IU

z.o 2r
1.6258 30 24154 1yl 1 80 40 69 835-ad{[ 15 2.0 30

2.52510 50 30x60 2 14 0 46 77 1,330HB.30 25 3.0 50

10 70 36x60 2 54 84 1,81 0H8-36 35 1.0 70

42160 2\k 2h 240 43 51 86 3.200 5.12050 ,{.0 14 90

2h 3 30.0 49 60 92 4.520 7.120{0 125 r6 130 48x6065

2h 3 40.0 55 71 94 5,640 9.02580 6.0 150 1E 160 54x60H8-5{

tit0t^Yot.PrPE SlZt (rX) 0lilEtisl0]ls

98 11,160

sT0.
GPM

Ercrwrsfl
OUID
GPI'l

0n0P
PSt

0n0P

fI.OVJ MTES

c0flTlNu0t sl.

PSr

TIH[t!r
srzt
tllll

OPERAT

tg.
IlLtTt
OUTLTI DRllt

sT0
FF

OTPTH

IH,
HEIGHT

i.
SNIP
18.

HR.60

il00fl.
12138 1 1 1.5 r3 r3 55 260 365H0.12 8-12 4-7 10 10

1 1 28 17 11 54 61026 m 20 16x36.5H0.16 14-21 7-14

30 50 2ox54 1V, 1 60 21 36 975 1 60045 10

1\t 2vz 8.0 40 69 1,315 2.1505-10 65 r6 80 24t54

{6 77 2 015 3 275$10 100 16 70 124 30r60 2 13 0 31HD.30 50-75

4,750140 16 90 160 36r60 2\h 19.0 54 84 2.970H0.36 70-105

136 226 42x60 3 250 43 51 66 6.85095.112 5-10 190 17

188 324 48x60 3 3 34.0 49 62 92 6,300 8.850125.187 G10 250 16

13 210 398 54x60 4 3 42.0 55 72 94 8,000 11.290HD.Y 160.240 5-8 320

60r60 3 520 61 77 98 9.770 13,990HD,60 200-300 4.9 400 14 270 430

6 4 75.0 73 88 94 14,150 20.100t10-72 n0.425 560 14 400 72x

6 4 2? .300HD-84 4-9 n0 540 84x60 106 0 85 94 97 19,240

STBVICE f I,OW BTTE PEN TANTO)

OTITY
cAPACtTYoI It0FMAL illIlilUM

8r[xwlsH
tL0wRlTtol

0.065 MG0 15 gpm 22 gpn 30 Opm 20 in

0 095 MGo 300pm 5,0 qpm 24n22gpm

0.150 MG0 35opm :oopm 70!pm 30 in

0.215 MG0 50gpm 70gpm 100opm 36 in

0.280 MG0 65gpm 95 opm 1300pm 42in

0.367 MGo 85gpm 125 gpm 1709pm 48 in

O 475 MGD 110 opm 160 Opm 220gpm 54 in

O 580 MGD 135 Opm 190 opm 270gpm 60 in

0 842 MGo 195 gpm 280gpm 1000pm 72 in

I .15 MGD 265gpm 380gpm 530gpm 84 i[
1.52 MGD 3500pm 500gpm 700Opm

2.37 MGD 5500pm 7800pm 1 100 opm 120 i,l

L

HIIGHT
llt.

OPEiIT.
t8.

5

14

31

200 37

100

WIl)TH
lll.

69

5033-49

2\h 375-10

3 4.980

14

I I r,r I r

I HR.42

I HB-48

Pt x6,

R0[,
GPttl

t ;r-ow_--l
IGP

T HD2o-
I uo.zl

fioo--fi.ol ,oo s8 f Q,gqo

f r{rreHr

l- HD-42

I Ho-44

6 in.

TAXX

DllilnEn

96in.



APPENDIX IICII

HYDRAULIC ANALYSIS CALCUI,ATIONS

t

I



D.R. STRONG
CONSULTING ENGINEERS INC.

10602 Norlheast 38th Place Suite 101
KIRKLAND, WA 98033

(206) 827-3063

JOB Aqzzl
SHEET NO. OF

CALCULATED BY

CHECKEO BY

? DATE

DATE

clo

SCALE

u

: : ''

!

fzJLt N(ITON

A N

Hea>

A S

IDL

rri

l i --:- -- i" :-

I

l

-i'

c

:;



D.R. STHONG
CONSULTING ENGINEERS INC.

10602 Northeast 38th Place Suite 101
KIRKLAND, WA 98033

JOB

SHEET NO. OF

CALCULATED BY

CHECKED BY

HMI) DATE

DATE

o
(2 6) 827-3063

SCALE

d
N
,l

I

.H

rl;
N

-

J-vr(r) ]:
\l)
C-,

,,,, .i.

T.: -f\
..J,

.j ...:j...
iN.

I
.,.,,..,.,,,i,,,

\.
.. 

-....1i....(\i

l-.
i c,li-*

::
i' 

'

I
u s

0J
J
l-
o

\-x
e
a

T l-
\0

\
f
s
NC

R.

v
{
\)

N

-_'.:\-

.-
\0.r, 

0.
\))
T: \'

.J].: .ll

!J
S
N

'.7, U.'\,) -8r:\v
I\J\.-
>in, (,,

\J

s-

0-,
\J"

J

-' i

..if i\
ti, !J

.")i 1

i;' II':
1) !-3 ---.t
oi f,-i

i

N: :-
:l-*-'i""- -: -- : -
! : tl ,

iii

Ii..... ..at: :

.... -.:)..
,U,
b.
^!') 

-

\

N,^\,1'

U

U

{
0

<i...........,..

5v,(ll'- ('
>[J
tt,fu

,, ,,, ,1,,,\:,, , '

{-r

\,)

p
ul
D
0z
U
o

l,')
r/l
oJ

f {
o

--, \J

$,r

v
\i,v)d) --\:

\
S

I i

L,
u

J\o

rl
.J

aa\l
--ts
J

J

ip >

-l-

,s
J
J

-s

)
"-J

rl

".,,..,.?.,,,,,,.

.o
ot-

<1-

J

z J

Jz,



D.R. STBONG
CONSULTING ENGINEERS INC.

10602 Northeast 38lh Place suite 101

KIRKLAND, WA 98033
(206) 827-3063

CALCULATED AY tlM0 OATE

DATE

6

JOB

OF

873n

CHECKEO BY

SCALE

SHEEI NO.

h
a
N

a
'1-

++
J l")

s:+

u
r0
J

-t-

F
\-

li

4

-s
3-

=
v

Y*

j
-s^

tl

V)

oF

J

t-
\0
\--

E

+
I
l,L

^J\4

fr<.t
J ".__S \)

ll

J
{
-fi

v
IoJc!

i.

il

t9

s

P

f^
<, \u! \-i
N

k
\L

U

a\-
OU

J

rI

t-- .-0

t-
.a-

L
,)

\D

l'-
iJ
x

.t?

a

t-
u-

\n
J

\0
N
J

o
J
(.0

-]-t]\

,J
t:
\l
:
\J

t\
)

I

(\1
,) r-
.! .n

io

(:
\0

o
00

H

\n,
-.:J
N

s,

r
f,-
\,

...:-.

tr!
t-.-

L \Ll
:r

Jw
n

b

{
f,O

V\E
L rr_r) _:
5 N'

\D {t....

.'rt a0_

., N)
:l

EY
5s

\o

o

riF'

Lt

J

,. =. v'15''z
r_L J

l:.r.:.. r--

t\ ,1

t
0'
J

Lr'

C.

)<i

ox
F- _!I

l'x
-YO\'i z-

s

Lo
=U
&
\'r

L'
U

t-'
rv..
J
\ )..
L!

\_l
:

L

EJ

z
z-
o
J

\U
\
i.I

I

_J
E
).-.-.

:

u
M)

s-

tu
N
\o

o

:\ s-

rtU

\ON

":,

s
o

s--.

C
E

\-

ll

I

I



D.B. STHONG
CONSULTING ENGINEEBS INC.

'10602 Northeast 38th Place Suite 101
KIRKLAND, WA 98033

(io6) 827-3063
I

JOA

OF

b132i

CALCULATED AY

CHECKEO gY

llMP oor.

DAT E

SHEET NO

t
\I
{

JI

avl
.1- l'

9'.
<.}

\0

(.)
{

_1.

\)

-s

'.tJ

\-
t1

o'J
J

,5t-

I\t
\n

n

\
]-vr

q

{

l-\
F.

M
:I

-J-\

t
. \-"

J
'lJ
YNI

{,,
f r.1(-l
\0>

-..0

Ro
a

N

\^

JI
M

J-\0
-|

\0

li

J
4

$
o

+-

a.l
J

r[
o
t-
a
vl
0J
)
t-

r0
\--

8l-

t\

.9 \_

f, U
tA r-

I

JN

.ny

..0

i.Jq)
il
C\

t
\.)

\f)

{
c

J

fL
!,

CI

\/1'
N:

I
o

.'D l- 
^{")

.1
,-1
F

v

U

\0

..0l
: . .:

,!o
o.o

,)

JT
1.. 5

fH
cJ, I
Li -s

rl
XUY- '^*, 

-5.

\rl
rvi

z
< \r.,,

9arz
N

+L\

F
LL

s

\0

t-
\1.

\0

l

r, ).
N

rl
i.J

:t-
_o*

\- .J

s
.^- N
rJ"
t*
,.1 N
* +.

.c, t4
$ '.^

,:o
w

JLl

\n
\r)

I

u-\so

s
N

r.\::
rT,
\-

t"

=<{In

F

v>\l ;
/.<, Jt --: tI

:- l..1

l-. A-,.) -U

2,^
U



N

K
D m - o I z, Itl m a - - o

T
A

E
LE

 3
-C

A
R

R
Y

IN
G

 C
A

P
A

C
IW

 A
T

{D
 F

R
IC

T
IO

N
 L

O
S

S
 F

O
R

 S
C

H
E

D
U

LE
 /

T
O

 T
H

E
R

M
O

P
LA

S
T

IC
 P

IP
E

lto
d.

D
..d

..t
 t

.n
.b

t.j
 

cr
lo

ni
 O

.r
 f

rr
.o

t..
nd

 n
on

,.a
t 

p,
p.

 !
,r

! 
O

.O
oa

oa
nd

..l
 t

.n
ab

l.J
 v

.lo
cr

tr
, 

hr
.fu

on
 h

..d
 .

nd
 9

r.
!3

ur
a 

dr
op

 p
., 

to
o 

t..
t 

ot
 p

rD
..,

nt
.(

o,
 

in
oo

th
 I

o 0, -l a =
.J r0 o q, E n o -t F 1t _!
, o t!. o ) F o o o o o 5 r!
. 3 tr o o,

Z
i

zo
.a 3i

E
il

:;a ,"2
oA

a o

!
i-i

E
P

I
IE

i
iig

oa a

6 r3
3r

! i;i E
;a ."
9

oa

P

!:
E

E
*

;8
9

i;a '"8
oa

3
iJ !z

3x
i

rii 6i
s

aa

2
er

i
i:; ;;5

I
E

i:
ag

9
E

rs

2 5 , r0

r 
rJ

 
zo

t 
09

0
22

6 
a1

6 
ta

o
56

.2
3a

. 
r0

.!5
,9

0 
a!

 0
6 

rl6
a

rr
?6

 1
20

? 
35

51

06
! 

0.
5r

r2
6 

t0
,

l 1
6 

3 
tl

a 
a!

 t
05

2
63

2 
?O

 0
a

02
2

?.
a8

45
6

a6
t

o.
r7

r9
3

2.
r2

34
6

0.
55

11
2

3.
1,

60
?

o2
a

07
i

r3
7

26
r

I 
It

1.
55

22
t

0 
t't

0 
ar

r5
5

00
6

01
9

0.
35

06
,

03
3

0a
r

1t
3

16
2

oo
l

o2
2

0.
36

of
2

o0
J

00
9

0.
r,

0 
3r

0.
9

06
9

09
0

0.
06

6 
0 

02
9

0.
r 
I 

0 
01

6
02

1 
00

9r

0.
30

0.
,r

9
06

6

0.
03

0
0.

05
r

00
9

00
r6

00
23

00
39

o.
22

0.
3r

0.
0r

5
0.

02
r

00
3

0 
00

,
0.

00
9

0 
0t

a

20 z'
s 30 35

o5
r

06
a

or
f

0t
9

o0
3

o.
(r

.
o0

6
00

!

o.
or

3
0.

0t
7

0.
0?

6
0 

03
5

9.
.6

12
 f

6
42

.4
6

t2
3a 5,
in

0.
02

00
3

ra
 !

9
31

 3
2

0a
9

05
7

0.
0o

9
00

13

5.
r9

 !
2.

r' 
5 

5f
,

f.r
2 

2t
.7

5 
0.

.2
9.

65
 3

2.
0!

 l
a2

2
lt.

5l
 a

6c
t 

,9
.0

5

3.
3r

a.
a2

5.
52

6.
63

1.
ft

32
6

5.
59

t.a
5

tt_
65

15
 7

6

1.
42

2.
42

3.
66

5.
13

6.
82

r5
t

2.
61

3.
95

5.
5f

,
73

6

0.
65

l. 
t3

t.7
l

2.
39

3.
19

t.9
5

2.
44

2.
93 t 
at

0.
a5

0,
76

l. 
t5

r.
62

2.
15

0.
t9

0.
33

0.
50

0.
70

09
!

!.0
3

r.
37 r.
7t

2.
05

2.
39

0.
r9

0.
32

o.
ir9

06
E

0 
91

o0
t2

0.
ta

0.
21

0.
29

03
9

0.
56

0.
64

l. 
!0

r.
3f

,
r.

55

0.
07

o,
1l

0.
17

0.
2!

03
r

0.
03

0
0_

0.
8

00
?.

0.
10

o.
!3

50 60 to

r0
2

rt
5

t.2
t

r5
a

tr
9

0 
rl

01
3

or
o

02
2

o!
o

oo
aa

00
56

0 
05

9
0.

09
5

o 
r!

06
5

0.
rt

0a
l

0.
97

00
3

0.
0a

00
5

0.
0,

ot
0

0o
r3

0o
r,

o.
02

2
0.

03
0

0 
oa

3

05
0

06
,

07
9

00
2

00
3

00
a

a.
aa

 2
0.

ra
9.

9a
 2

5 
r0

I 
t.o

5 
30

 5
t

i0
 c

7
r3

.2
t

l2
t

40
0

9.
r0

9.
.3

I 
t.7

3
t4

.2
5

t9
.9

6

4.
08

5.
O

A

6r
,

86
5

3.
90

a.
39

a.
6a

5.
85

66
3

3.
al

a.
t6

5.
8.

f.t
6

1.
19 i6
0

2.
53

3t
6

2.
t3

3.
0!

a.
a2

4.
10 at
9

t1
6

!1
5

2.
46

72
7

0.
50

0.
62

07
6

1.
07 1.
2

1.
t1

1.
99

2.
21

2.
65

J0
9

0s
o

0.
60

0.
8s lt3

0.
r7

o.
22

0.
26

0.
3,

0.
.9

75 l0 90 l(r
c

r?
5

t9
?

2.
05

2!
O

?t
6

32
0

03
a

0.
3t o.
l

05
1

00
!

0.
t5

0.
r6

0.
20

02
5

03
6

12
2

1.
30

1.
.6

r6
2

20
1

0.
rt

0.
tl

0.
r6

0.
re

o?
9

0.
04

4
0.

05
6

0.
06

9
o 

04
2

0 
!?

5

ol
a

09
0

1.
0!

11
2

0.
05

o.
(5

00
€

0.
oa

o1
2

o.
o2

2

0.
02

2
0.

02
6

0 
03

5
00

52
0.

65
0 
tr

0.
03

 0
.0

12
0 

03
5 

0.
0t

5

f.3
2

,.0
0

a.
r8

9.
15

4.
62

9.
94

t2
.3

7
15

.0
3

3.
t2

4.
30

5.
36

65
1

5,
r3

5.
17

5.
!5

6.
64

65
5

3_
71

4.
19

52
r

6.
33

95
4

t.6
r

t.8
r

2.
26

2.
7a

r1
5

3.
3r

3.
53

3.
90

11
2

5.
52

t.2
8

1.
60

2.
10 I3
r

05
5

0.
62

0.
7a

0.
94

1.
a3

r5
o

17
5

20
0

25
0

Ir
c

Jl
.

5|
l

6.
0

r6
,

t2
2

r6
3

20
t

!1
5

o5
J

o 
tr

o9
0

rt
6

,9
!

2a
a

2t
a

32
5

a0
6

o.
o

05
a

06
9

ro
5

la
6

or
7

0.
?3

5
o!

o
0a

5
06

3

r6
9

r9
t

22
5

2l
r

3!
'

01
6

0.
22

o2
a

0.
aa

06
0

0 
06

9
0 

09
6

01
2

0.
r9

02
6

0.
9t

t.3
o

r.
63 t.9
a

0 
0.

 
0.

01
7

0 
05

5 
00

2.
0.

o7
 0

 0
30

0.
rr

 
0.

0a
a

0 
!6

 
0.

06
9

06
2

r0
l

r2
3

0 
02

,
o 

03
5

00
5

0o
r2

00
r5

o 
o2

7

12
 i

n

t0
.?

6 
r!

.a
r 

5 
tt

6.
63

 a
 6

3
7.

73
 6

 t
6

0 
03

 7
.a

6

rr
.o

a 
I1

.9
3

2.
00

2.
6f

3 
al

5.
 tf

!5
0

r@ at
o

5@ ,5
0

09
5

10
 2

3

5.
4,

,.5
2

2.
55

!2
5

t.6
9

6.
50

,.J
r

l.r
2

r.
95

2.
aa

3.
09

31
6

o.
!5

r.
ot

r.
!a

r.
63

3.
9a

a.
1g

5.
06

!.6
?

t.!

0.
19 t.o
r

r.
26 t.5

3
t.2

5

0.
3a

0a
a

0.
55

0.
66

22
1

2.
59

2.
92

!.2
a

.4
6

o.
21

o.
2l

0.
33

0.
ao

06
5

0.
09

1
o.

12

0,
la

o.
 r

7
03

,

r.
6a

r.
05

2.
05

30
6

0.
06

5
0.

09
0.

! 
r

0.
r3

02
6

0.
02

t
0.

03
9

0.
0a

a
0_

05
6

01
2

r.
0l

t. 
t6

t.3
0

t.a
5

2.
11

0.
02

7 
0.

01
2

00
a 

oo
rT

0.
o5

 0
,0

22
0.

00
 o

 0
26

01
2 

00
52

l@
o

r2
50

| 
5o

o
2@

O

25
oO

I 
r.

2a
 5

 5
a 

2.
a0

22
0

30
,

64
8

6.
t 

r
9.

f2

0.
63

0.
95 r3
3

a.
t 

I

5.
ra

6.
t6

a.
2t

to
 2

t

0.
.0

0.
73 l.0
t

1.
t2

2 
6r

o2
t

0.
32

0.
r,

r
r1

3

23
9

36
2

57
6

f2
3

0_
20

03
t

0.
43

0.
7t

! 
tl

0.
04

7
o.

r3
0.

r9
0.

32
04

9
lo

00
J!

@
1.

55

2.
O

f
26

6

t.(
6

!0
,!2

tt 
0,

0.
67

0,
90 l1
5

6 
E

P
6

t: 
>

;!
i3

 a
t?

5;
;5

oQ

2.
12

3.
23

4.
04

a1
5

56
6

0.
00

9
0o

13
00

r7



't,ffi.

D. R. STRONG consuttins Ensineers Inc.
. KTRKLAilD, vlA 98033
. T0LL FREE ( Washington State)
. FAX tIUMEER

(42s)827.3063
r.800.962.1402
(42sl.827 -2423

)

10604 t{,E.38rn PLACE, SUITE 101

I

I

I

I

I

L



00253.300

GREEN RIVER GORGE RESORT WATER
SYSTEM

ULTRAVIOLET DISINFECTION SYSTEM
EVALUATION

Green River Gorge Resort Water System

29500 Green River Gorge Road
Enumclaw, WA 98022

PREPARED BY

D. R. STRONG Consulting Engineers lnc.

10@a NE 36$ PL]ICE, SUIIE 10i . kIRKLANO WA 98033 . (425) 627-3063

gn;'l L

January 16,2001

O 2001 D. R- STRONG Consulting Enginccrs, Inc.

I

I

I

I



Green River Gorge Resort Water System

Ultraviolet Disinfection System Evaluation

TABLE OF CONTENTS

I.INTRODUCTION

VI.CONCLUSIONS

I

II. CIIRRENT REGI]LATIONS I

III.DATA ANALYSIS 4

4IV.E)fl STING SYSTEM..........

A. System Flow Characteristics
l.Elder's Pump Tank...
2.Low-Pressure System
3.High-Pressure System

B.Disinfection of Source Water

V.PROPOSED SYSTEM MODIFICATIONS

4
4
4
6
6

VII.REFERENCES

6

9

9

LIST OF FIGURES
Figure I Site Map 2

5

8
Figure 2 Required Dosages

Figure 3 Proposed Treatment System Scematic

Appendix A Existing System Schematic Drawings

T : \k00\ 2\002 5 3 \tO I 0 M u\d l t i nlectt o n. d oc

O 200t D. R. STRONC Conotlting Engincds' Irc.
CI!!n Riv6 Gorgc Resffl W.fcr Sy!f.i!
Juurry 16,2001

t lnviolet Disinfcctioi Synent Evalurrioi Page i

I

I

I

t

I

I



L

Green River Gorge Resort Water System

Ultraviolet Disinfection System Evaluation

INTRODUCTION

The Green River Gorge Resort Water System (GRGRWS) serves a total of approximately 50

water service connections and is classified as a Group A Water System by the Washingon State
Department ofHealth @OtI). The majority of the connections are part-time consumers who rent
camping/trailer spaces at the Green River Gorge Resort and use the water mainly as a domestic
drinking water supply. The remaining connections are-full+ime consumers that use the water as

both drinking water and for landscaping and irrigation. The source of water to the system is an

existing natural spring that is captured by a concrete vault, installed approximately ten years ago

along a steep slope uphill from Green fuver Gorge Road SW, and piped by gavity into a

pumphouse located down the hill to the northwest (see Figure l). Inside the pumphouse, the
water system utilizes ultraviolet (UV) lamps to provide disinfection of the source water before
distribution to three different storage tanks serving the system.

On January 28't', 2000, notice was sent to the GRGRWS that, due to the correlation of the

spring's conductivity and temperature versus seasonal trends, precipitation and air temperatures, a

determination had been made that the source water was in "hydraulic connection" with surface

water in the area. After a period of testing, additional notice was sent to the GRGRWS on
August 1", 2000, that the source water was indeed under the direct influence of ground water
(G!Vr).

CURRENT REGULATIONS

Once a system is determined to be in "hydraulic connection" with surface water, the purveyor is

required to, in accordance with WAC 246-290-640(4) collect water samples for Microscopic
Particulate Analysis (MPA), provide interim disinfection of the source water, and obtain the

services of a licensed professional engineer to direct further evaluation and actions regarding the

source. Several months of sample collection and testing are usually required for the MPA to
determine if contaminants normally found in surface water are present in the source water. As a
precautiorl the water system in question must provide disinfection ofthe source water that meets

the requirements of WAC 246-290-451. If the results from the analyses show that such

contaminants are present, the source is then determined to be GWI and is subject to comply with
the Surface Water Treatment Rule (SWTR).

Since the source water of the GRGRWS has been determined to be GWI, the SWTR is now

applicable to this system. On an interim basis, while the water system evaluates options including

future expanded treatment or the possibility ofdeveloping a new source, the system must disinfect

the existing source water to meet a minimum of 3Jog (99.9%) inactivation of Gardia Lamblia

cysts and 4-log (99.99%) inactivation of viruses. The purpose of this report was originally to
address the interim disinfection required by the "hydraulic connection" notice to the systerq

however, the findings of this report will assist the GRGRWS in the implementation of a treatment

system to comply with the immediate requirements of the GWI notice.
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According to WAC 246-290451, the disinfection technique must conform to the standards
published by the American Water Works Association, or other industry standards acceptable to
the department. These regulations for Group A water systems specifically outline the required
contact time for chlorine disinfection but do not have a guideline for UV disinfection. Published
articles from joumals, reports, experimental research dat4 and examples from industry are

referenced thoughout this report to determine the appropriate IfV dosage levels for proper
disinfection of drinking water.

In the notice given to the GRGRWS outlining interim disinfection treatment requirements for
systems operating a GWI source, the DOH specifies that based on the most recent research, a
dose of 140 milliwatt-seconds per square centimeter (mWVcm2), which is equal to 140 millijoules
per square centimeter (mJ/cm'z), is needed to provide the proper levels of inactivation. This
required dosage level appears to be based on the same data referenced in the Environmental
Protection Agenry @PA) Federal Register Document for-the National Primary Drinking Water
Regulations, published in May of 2000. According to-the EPA document, the required dosage
(intensity-duration) to provide 4Jog disinfection of IIAV has been found to be between 16 and
39.4 mllcm2, and a dosage level of 120 mJ/cm2 has been stated to achieve 4Jog inactivation of
poliovirus"'. The HAV limits were set by research articles published in 1993 by D.A. Battigelli et
al, and in 1992 by B.R. Wilson et al, respectively, and the required poliovirus treatment dosage is

based on an article published in 1987 by G.D Hanis et al.

Prior to the EPA's Federal Register Docqment, the EPA released a technology review in 1996

entitled Ultraviolet Light Disinfeclion Technologt in Drinking Water Application: An Overview,
in which conclusions are made from several sources about the effectiveness of UV light to treat
several contaminants. Several examples were cited showing that many local regulatory agencies

were requiring that the utilities use some form of secondary treatment, such as chlorine, in
addition to the existing [fV dosages of approximately 30 mJ/cm2. There were, however, some

systems that provided dosages of30 mJlcm2 with no additional treatment and reported no water
quality problems. Additionally, standards for UV dosages for some European nations (e.9.

Austri4 Germany) that have been using the technology to treat drinking water for several decades

are disclosed as being around 30 mJ/cm2 .

Reference made to research data paints a very different picture. Results outlined in papers

published up to 1996 that show proper treatment of specific contaminants, such as 4-log
inactivation of Bacillus Subtilis, Giardia cysts and Cryptosporidium oocysts, requires a much

higher dosage than what utilities have historically been using. It was shown that a dose of 60

mJ/cm2 provides 4Jog inactivation of Bacillus Subtilus and that a dose of 128 mJ/cm2 provides
3.99Jog inactivation of Giardia, and 4.3-log reduction in Cryptosporidium*, which has been

shown to be extremely resistant to chlorine.

It appears that the EPA Federal Register Document, even though it was published less than a year

ago, references the 1996 technology "overview". Because ofthe discrepancies between the use

ofW light in industry and the results found through multiple experiments up until 1996, and the

lack of conclusive data available in the articles referenced by the regulations, the EPA suggested

dosage is 120 ml/cmz. All parties involved agree that further research is necessary to clarift
several issues regarding the UV disinfection technique. It has since been the attitude of the DOH
that regulatory actions for IJV disinfection systems shall be based upon more recent research

findings and industry standards.

o 2001 D. R STRONG Corsulting Enginctr!,Irrc.
Gr!.n Riv6 Goiga R6on Wa&r Sydar
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IIL DATA ANALYSIS

Inactivation of harmftl organisms in drinking water has traditionally been accomplished by adding
chemicals, such as chlorine or ozone, or by membrane filtration. Since Cryptosporidium is
extremely resistant to chlorine, recent findings showing its wlnerability to UV light have
prompted several new studies and new angles of thought on the technology. These studies have
shown that initial experimentation may have severely underestimated the level of inactivation that
W light provides in the treatment of Giardia" Cryptosporidium, and other pathogenic viruses,
bacteri4 and protozoans.

In order to save time and money, early W light inactivation efficacy investigations focused on
data from experiments that utilized jar tests, excystatiorl and viability stain methods. The
measurement of required dosages based on excystation methods were determined by the response

of the oocyst to external chemical stimuli and not by lhe Iotential of the organism to cause an
infection in a susceptible host". When exposed to the Iroper dosages ofW light, the DNA of
the organism is damaged to a point that its reproductive capabilities are lost, eliminating its ability
to spread tkoughout the host. Therefore, even though the oocyst is responsive to the extemal
chemical stimuli unless it is killed by a very large, lethal dose of UV light, smaller doses of UV
light have the ability to leave the organism "inactive".

More recent studies have focused on animal infectivity methods which track the amount of
infections that occur in mice or gerbils after being inoculated with pathogenic viruses, bacteria or
protozoans that have been exposed to clifferent dosages of UV light. Infectivity assays- are

considered to meet the Gold Standard for measuring protozoan inactivation", however each

experiment is much more expensive and time consuming than the previous methods. Using the
easier exrystation methods, the belief was that LIV light dosages in excess of 100 mJ/cm2 were the
required "safe" levels for disinfection of drinking water. Studies performed from 1998 through
2000 using infectivity methods have indicated that 4Jog inactivation can be achieved by dosages

of IIV light in the range of<10 mJ/cm2 to 40 mJ/cm2 tto" (see Figure 2).

EXISTING SYSTEM

Currently, the GRGRWS operates a total of three Atlantic lIltraviolet Corporation Sanitron
Model A2400 IfV reactors, each capable of providing a dose of 30 mWs/cm2 (mJ/cm2) at 40
gallons per minute (gpm). The system utilizes a total ofthree storage tanks to provide water to
the campsite and to the system's full-time residents on both sides of the Green River. See

Appendix A for a schematic ofthe existing system operations.

A. System FIow Characteristics

I . Elder's Pump Tank

The Elder's pump tank is located on the west side of the river and is fed by a continuous
gravity flow of approximately 6 gpm lrom source water after passing through a single UV
reactor in the pumphouse.

2. Low-Pressure System

The second tank is a 7,000 gallon storage tank (Low-Pressure System) located

approximately 650 feet up the hill to the east of the spring collection vault and

pumphouse. This tank is filled by a 2 horsepower Teel pump that draws water from the

spring collection vault, through the first W reactor and then pumps tkough a second UV

TV
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Figure 2

Required Dosages

UV Dose Required to Deliver 4-Loe (99.9970) Inactivation of Selected Waterborne Pathoeens

Protozoa
Gardia lamblia

Cryptosporidium parvum

Bacteria

Salmonella typhi

Shigella sonnei

Escherichia coli O 1 57.H7

Viruses

Poliovirus Type I

Hepatitis A Virus

Rotavirus SAl l

0 10 20 30 40 50 60

UV Dose (mWVcm2)

UY Dose (mWs/cm2)
Pathogen 99.99o Inactivation

Cryptosporidium parvum oocysts

Gardia lamblia cysts

Vibrio cholerae

Eschirichia coli O I 57:H7

Salmonella typhi
Shigella sonnei

Hepatitis A virus
Poliovirus Type I
Rotavirus SA11

<10

<10

2.9

5.6

8.2

8.2

30

30

36

* Data obtained from technology update article in Water Quality Products (November 200) by Gail

Sakamoto entitled "Ultraviolet Disinfection of Pathogens in Drinking Water".
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reactor and into the tank. When the pump is operating, the 6 gpm flow to the Elder's tank
remains consistent and an additional 35 - 40 gpm flows to the low-pressure tank. The
services connected to this tank are then fed by gravity flow that is routed back through the
UV reactor on its way to the distribution system.

3. High-Pressure System

The third tank is a 1,300 gallon standpipe (High-Pressure System) located adjacent to the
Low-Pressure System tank uphill ftom the spring collection vault and pumphouse. The
standpipe is filled by water that is drawn from the Low-Pressure System back through the
second UV reactor and then pumped tkough the third W reactor into the standpipe.
When demanded, the water flows back tkough the third UV reactor and into the High-
Pressure distribution system. Flows to this tank are approximately the same as flows to
the Low-Pressure System.

B. Disinfection of Source Water -

All of the UV reactors are constantly operating, therefore needing no warm-up period prior to
release of water into the system. Additionally, the power to the first LIV reactor is supplemented

by a battery back up which allows for continuous operation during a power outage. In the case of
a UV lamp burnout, cleaning, or other standard reactor maintenance, a solenoid valve is closed by
a IJV sensor that reads the intensity of the light in the reactor. When the UV lamp is not putting
out the proper intensity during maintenance or during the standard 2-minute warm-up period, the
sensor signals the solenoid valve to close.' Both the sensor and the solenoid valve are standard
accessories manufactured by the Atlantic llltraviolet Corporation.

When the pump is operating, the flowrate through the first UV reactor is roughly 40 - 45 gpm
with approximately 6 gpm ofthat flow continuing on to the Elder's pump tank. The approximate
dosage from the first UV reactor on the water is calcutated to be 26.7 rnJ/cm2 (40 gpm/45 gpm x
30 mWs/cm2). Since the demands on the Low-Pressure and High-Pressure systems fluctuate with
time, there is no way to present accurate numbers on just how much disinfection the drinking
water receives from their respective UV reactors. When the demands on the system are small, it
is possible for the secondary lamps to provide an additional dosage in excess of 30 mJ/cm2 (40
gpm/40 gpm x 30 mWVcm2). However, when there is a high demand either of the systems, it is

possible for both the pump and the tank to be flowing at once through the secondary UV lamps at

that high flowrate. In this case, the drinking water may be exposed to a very small dosage.

For design purposes, the worst case scenario must be used to analyze the amount of treatment
being provided to the system. It is possible for this system to provide dosages of up to 200
m7cm2 (6 gpm gravity flow only to the Elder's tank), however this does not take into account the
additional flows demanded by the pump. When the pump is in operatioq 40 ' 45 gpm flows
through the first reactor and receives a dosage of approximately 26.7 rnllcni of UV light. The
pump lifts approximately 35 - 40 gpm to the Low-Pressure and High-Pressure systems where
some additional treatment occurs, but the gravity flow to the Elder's tank only receives the 26.7

mJ/cm2 dosage. The proposed modifications to the existing treatment system have been selected

based on this worst case condition.

PROPOSED SYSTEM MODIF'ICATIONS

Based on the data provided in Section III, the required UV dosage to provide 4-log inactivation is

40 mJ/cm2. To achieve this amount of treatment, it may be necessary to provide a more efficient
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networking of the available UV reactor units that allows for the necessary disinfection of the
source water to occur prior to distribution by gravity or pump to the three different areas of the
system. As stated above, the approximate UV dosage delivered to the source water under worst
case conditions is 26.7 mllcrrf . The treatment system may be modified to provide the minimum
dosage level by either connecting the three units in series or in a parallel arrangement.

IJV Reactors in Series

When connecting the UV reactors in series, the total dosage delivered is calculated by the
flowrate of the source water tkough all three of the lamps. Since each unit is rated for 30
mWs/cm2 at 40 gpr4 the total dosage provided at a selected flowrate is:

3 units x (40 gpm/X gpm x 30 mWs/cm2 per unit)

Therefore a dosage of 40 mJ/cm2 may be achieved by reslricting the flow of water through the
tkee reactors to 90 gpm. The problem with this is that if any unit had a lamp intensity problerq
the total treatment system flow would be shut down automatically. If the maximum flow were
limited to 60 gprrt then the system would only need to be shut down automatically if nvo units
failed concurrently. The failure of only one of the tkee units could then activate an alarm
conditioq thus allowing the system to operate while the operator makes repairs. It is
recommended that the total flowrate be limited to 50 gpm as a factor of safety for this
configuration.

(IV Reactors in Parallel

The total flowrate entering into and flowing out ofa system arranged in parallel is equal, and the
total combined flowrates through each ofthe individual reactors total that amount. A dosage of
40 mJ/cm2 may be achieved by restricting the flow of water through a single reactor to a

maximum of 30 gpm. This will allow for the minimum dosage to be achieved by each individual
reactor (40 gpm/30 gpm x 30 mWVcm2 = 40 mWVcm2 = 40 rn cm2) and for a maximum
combined flowrate of 90 gpm to be distributed to the system. In order to provide a factor of
safety to the syster4 it is recommended that the maximum flowrate tkough each reactor is

restricted to 25 gpm for a total system capacity of75 gpm (see Figure 3).

o 200 I D. R STRONC Coi$hing Engin ('* Lrc.
Crccn Rivcr Go.g! Rc.ort Wrr.r Slrsn
Jrnury 16,2001

Ullnviol.r Disiflf.€1ion Syslem Evaluation 00253.300
P.gc1 of9

I

I



Figure 3

Proposed Treatment System Schematic

SOLENOID VALVES TRIGGERED BY UV INTENSITY
SENSOR (CLoSED WHEN UV TNTENSTTY NOT SUFFTCTENT

- e.g. DURING POWER OUTAGE, WARM-UP.PERIOD)

25 GPM FLOW
RESTRICTOR VALVES

<_
75 GPM FLOW OUT
OF TREATMENT
SYSTEM

ATLANTIC ULTRAVIOLET
CORPORAIION SANITRON
MODEL A24OO UV
REACToR UN|TS W/ UV
INTENSITY SENSOR

BATTERY BACKUP
PROVIDING EMERGENCY
POWER TO SINGLE UV
REACTOR
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v[ CONCLUSIONS

UV technology has been used and researched lor over 60 years. More than 2,000 municipal
groundwater and surface water installations in Europe and 1,000 installations in the United States
are currently operating with reliance on UV disinfection. Until recently, data collected from UV
reactor installations and from experimentation have been based upon methods that test if the
pathogenic microorganisms in questions are killed by the UV light. Unlike data resulting from
animal infectivity assays, the previous standards were not taking into account that much smaller
dosages of IfV fight effeaively damage the pathogenic viruses, bacteria and protozoans so that
they may not reproduce, thus eliminating infection. Based upon research performed over the last
few years, 4Jog inactivation can be achieved by dosages of40 mJ/cm2.

Should the GRGRWS implement the proposed modifications to the disinfection systenl the
interim treatment requirements of the "hydraulic conn€ctign" determination would be satisfied.
Also, based on the undisturbed nature of the watershed upstream from the collection of the
system's source water, it is the view of D. R. STRONG Consulting Engineers, Inc. that, at this
time, no residual chlorine concentration is necessary.

During the preparation of this evaluation, the system's source water received a classification of
GWI, therefore additional steps must be taken to satis! the DOH requirements while the water
system evaluates its available options to provide drinking water to their customers. In addition to
adequate disinfection ofthe source water, it will be necessary for the water system to:

1. a). either provide a chloririe concentration of 0.2 mg/L prior to distribution and
maintain a detectable residual tkoughout the piping networh or

b). initiate a monthly HPC monitoring pro$am to prove that the system contains
500 organisms/ml or less and,

2. write a compliance plan and schedule to meet the SWTR requirements as well as

addressing the remaining elements listed in the August 1, 2000 DOH letter and,

3. develop a characterization of the microbiological water quality of the distribution
system to demonstrate the effectiveness of UV to prevent regrowth (provided that
the system demonstrates <500 organismVml in the HPC monitoring program).
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Appendix A

EXISTING SYSTEM SCHEMATIC DRAWINGS

o 2001 D. R STRONG coaarhing Engir'..G, t r.
Crc.n Riv.i Go.Bc R..di W{!' S}*rn
Jrnu:ry 16, 2001

Ultnviolet Di.infeclion Syncm Evrlurlidr 00253.300

I

I



+
Check Valve

Electric valve

pump 1

-

Water System (Full)
1300 gallon
water tower

7000 gallon
storage tank

t

-l

0a

6

o
ru

o

x
o
oo

a
Eo

o
axa
(.)

a
C)

;
J
F Battery Back-up

(0f0

To Elders Pump Tank

I

I

t



+
Check Valve

Electric valve

Low Pressure Pump Cycle
1300 gallon
water tower

7000 gallon
storage tank

t

J

oa

o

o
U)

o

tr
c)
a
a
o

a
c)

)
J
F

lectri

open

Battery Back-up

electric
valve
closed

electric valve open

7000 gallon
storage tank

-

pump 1
pump

on

+

+-

To Elders Pump Tank

E

xoo
oo

a
o
IL

I

valve I

-

I

I



+
Check Valve

-
Electric valve

7000 gallon
storage tank

1300 gallon

x

co

t-aa
o

Jo'

oa

a

o
(r)

(D

3

1

+
€

Eo

(n
olr

o!

oJ
F

ectn
valve
losed

Battery Back-up
(0

electric valve open

electric
valve
open

pump
on

+

-
To Elders Pump Tank

High Pressure Pump Cycle

water tower

I

-

I

I

I



pump I

+

u!

I
rt
o

b!

+

q)

xa
()

I

BoJ
F

t
t
T

T

T

I
I
T

!
I
I
I
T

t
I
I
I
I
T

1300 gallon
water tower

Water System (Power Outage)

7000 gallon
storage tank

-lo

0a

(D

q,

(D

a
o

Battery Back-up
(on)

+
Check Valve

Electric valve

To Elders Pump Tank

--

xo

a0

U)

o!-

ITI



J>
Check Valve

Electric valve

Water System (tIV Light Burnout)

7000 gallon
storage tank

1300 gallon
water tower

x
co
co

o

I

-t

0a

o

a
a
o
3

+

o
L

ta

a0

o

a
d)

a
C)

'oJ
F Battery Back-up

(0tr)

lectric valve closed

I

pump I

I

I

t

I

To Elders Pump Tank





) T

CTTIFICATIO.I OF IIEPrcTIO{ AND I}EIALHTIO{ OF NtsLIC IATER STSTBI PNO'ECrS

Eff.ctivc Jrnu.rT 16, 197r. thc folloving Rctulrtlon eppltca: ItAc 249:i4-360 - rtthl;
dave f ol lovrn3 th. capl.t ton of .nd prlor to th€ urc of rny pEJ-&TiJ6Etor th;;;rlrtch plene .ad aPcclflc.tloo! hlvc r.crlvcd thc .pprovel oi ih.-s.crct.iy, ccrttftcalhall be r.d. to tb. secrGt.ry rnd rlgncd by r proicrelonal cngtneer th.t thc projlct
!.nepectcd by hl. or hta ruthorlt.d rg.nt rnd th.t lt yea conatiuctcd ln accordrnce r,lplenr and rpeciflcttlo{ra approrrcd by thc Sccrctery.
In!truc t lonr 3

lf . proJect tB bclng colpletcd ln rtrge conrtructlon, lttlch r r.p .nd dcscrlptlon ofportlon of projcct belng certlfled ea coGpleted es approved on drtt glvcn belou.
L! future Fortlons of Bteged conatruct{on projects are cooplet.d, Gech rrlt becertlfled rs requlrcd by WAC 248-54-340.

Addttlonll ccrtlflc.tlon foros lre avallable upon requ.at frm DSIS offtc.B llsted
belov.

(b)

(c )

o

(a)

1rty
f for

t lon
Yta

th the

Green River Gorge Resort
Name of Water Svstern IlSl6 l{ater System No. v

29500 Green Ritrer Gorge Road
Mai f ins, ess Referendun

llo. ( if any)Erurclaw, Wa 98022
r ty ta te rp

Date Plans and Specificstions Approved by
Departnent of Social and llealth Services

PROJECI NAME ATID DESCRIPIIVE TITLE:
Distribution extension to senre Dear L 1982

canpsite. Owner has used a hydraullc Date Proj ect or Port ions Thereof Ccnrpleted
I,lay 3, 1983

ram instead of booster purp AS car1ed
out on s. Water pressure at hose bib in
canpground - 55 psi, and delivered 12 @M.

The undcrsigned engineer or his autho rized agent has i-nspected the above-described proj ect ,Hhich as to layout, size and tne of pipe, valves and naterials, reservoir and other
designed physical facilities has been constnrcted ia accordance with the plans and spec i -
fications approved

the engi
by the Secretary, Depart rEnt of Social and lb Sewices , and in the

opinion of neer, the inst8llation, test ing and disinfec oi s t€tn vas
carried out in accordance u,ith the specifications approved by ro] ect.

R.'ls

o 6:^
I y 4, 1983

te

ONAL

Please return corpleted form to DSHS office checked be1ow.

t3 Seat t le Retlonal Offlce
Health Servlcea Dlvlslon tr Olyrrpla Reglonal 0f flce

Heal th Servlcee Dlvl e I on
Spokane Retlonsl Of f lce
Health Servlces DlvlBlon
Uster Supply & l.Jagte Sectlon
Uest 924 Slnto
Spokane, lrsrhi.ntton 99201

Llater Supply 6llaste Sectlon
SElth Torrer Bul lding
Seett le, tJe6hr.nBton 9 8104

Uater Supply 6 l,Jaste Sectlon
Hell Stop 4-1
Olyopla, WashlnBton 9 8504

N R 2 0

TIIIIIIII

DSHS 9-346 (1r-76)

2-663

/-i1983

8

tr



D. R. STRONG
Consulting Engineers lnc

10604 NE 38th Place Suite 101
KIRKLAND. WASHINGTON 98033

(206) 827.3063

TO washington state D.s.H.s.

1312 SrLith Tcr/er

Seattle, washinqtqt 98104

WE ARE SENDING YOU D( Attached tr Under separate cover via

tr Shop drawings tr Prints ! Plans

tr Copy ol letter C Change order

LET'TUB @F TRANSnfl0TTAL
?.

I4ay 4, 1983 2-663

Moe Batra
Green Rir,er Gorge Resort

tr Samples

ths ,ollowing items:

tr Spocifications

coPrEs NO OESCRIPTION

I s/ 4/83 "Certif icaticrr of hspection and Installation of Pt-tlolj-c

Water Svstern Proiects"

THESE ARE TRANSMITTED as checked below:

E For approval tr Approved as submitted

D For your use tr Approved as noted

tr As requested E Returned for corrections

E For review and comment tr

tr FOR BIDS DUE

tr Resubmit-copies lor approval

tr Submit 

-copies 

tor distribution

tr Retuin-corr€ctod prints

19- tr PRINTS RETURNED AFTER LOAN TO US

REMARKS

COPY TO Jim Carter
SIGNED:

TT

DATE

noIl?$i /ffi)Ecdrb orrn ll .ncto.!r.. trc not .. nota.t, ttactty nouty u.
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SIATT oI WASI]INCION

DEPARTMENT OF SOCIAL AND HEALTH SERVICES

U(DSmith Tower, Il 17-9 . Seattle, Wathington 981A

Hay 5, t9g3

Green River Gorge Resort
29500 Green River Gorge Road
Enumc law, tjash i ng ton !8022

Subject:

Gen t lemen :

MR8: ta

CC: Seattle-King County tleal th 0ept.
Don 5t rong, P. E.

This,letter acknowledges receipt of the certification of inspection
and installation for the subject water system which was signed by
your engineer, Donald R. Strong. The certificate indicatei that
the project has been conrpleted according to plans and specifications
which were approved by this office.

Sincerely,

D ist r ibu t ion extension to serve
camps i te . Owne r has u s eg_g_ h.y !g!j s
ram i ns tead of boos teiliffi-El-ETii?
for on plans. Water pressure at hose
bib in campground, 55 psi, and del ivered
l2 9pm. King County

Moe R. Batra, P. E.
Reg iona I Engineer
l,/ater Supply E Wasre Section

C&*€fu



tt
D. R. STRONG consuttins Ensineers Inc.
10602 N.E.38rx PLACE, SUITE 101

January 17, L9a9

Moe Batra, District Engineer
Washington State Department of Health
217 Pine Street, #220
I'ts BL7 - 12
Seattle, Washington 9 8101

. KIRKLANO, WA 98033

. TOLL FREE (Washlngton State). FAX NUMBER

(206) 827-3063
1-800-962-'r402
(206) 827-2423

89 329

/ the purpose of this supplemental report is to first anal-yze the per-
I formince of the entire system including the recent additions; sec-

) ond, to check the system's compliance with State and County regu-
( Iations; and third, to recommend solutions for any components of the
I system found not to be in compliance with the regulations.
-nr"u=" 

review the Report and Provide the appropriate approval let-
ter. Thank you in advance for your prompt attention to this matter'

Dear Mr. Batra:

S inc ely yours,

D STRON ers Inc.s

NALD R ST ON
resident

E

RECErvr

I

NWOR/tvfitru6 
flArtir

* ?o-o 1 11

Enclosed is an Engineering Report for the Green River Gorge Resort
water system. This report is intended to supplement our November
1982 report r^/hich was approved by you Decenber L, 1942.

Construction of the water system per our approved report was com-
pleted l,lay 3, L983. On May 4, L983 we subnitted a Certification of
lnspection -and Installation -of lullf i c water system Projects (DSHS
water System No. NR 280V). In a ]etter dated May 5, 1983 you ac-
knos/Iedged receipt of this letter (See Appendix 2 for background).

Since May l-983 the resort. owner has made signif icant .additj.ons to
his faciiities. rhe TnFcjrnation in the Report was obtained from the
Orrner and a site visit in December of 198-9.

DRS/HMD: I f
encl-osures
cc: Jim Carter, Green River Resort
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STATE OF WASHINCTON

DEPARTMENT OF HEALTH
217 Pine Street, Suite 220 o Seattle, Washington 98101-1549

lr4arch L, L990

Mr. Donald R. Strong, P.E., President
D.R. Strong
10602 NE 38th Place, Suite l0l
Kirkland, Washington 98033

Subject: Green River Gorge Resort Water System

Dear Don:

The engineering report submitted to this office states that the subject facilities
has haisignifijant additions. On page I of the rePort the proposed system is to
serve 7 ca"mpsites on the plateau iUole the spring source, 18 cabins along the

Green River Gorge Road and 15 RV Connections plus 5 campsites and 2 homes up

the road. From this report the water system will be classified as a Group A water

system requiring additional information, water quality analyses and detailed layout
.upr, etc.' The-review of our file indicates there is absolutely no historical
background on the water quality, monitoring performance, and protection to the

"*irtlng 
source of supply.'On February 13, tggO a site visit to the area revealed

that domestic animals were playing right above the spring source.

All Group A water systems require development of engineering documents to
reflect t'he items identified on the attached checklist. The spring source is

extremely vulnerable to surface contamination, hence, chlorination should be

incorporated into the design. Also I believe the proposed campsite above the spring

may deterioate water qualitY.

The other element of the state future regulation which your client should be made

aware of is the surface water Treatment Rule (swTR). These rules were

promulgated by EPA and the State is developing revised re_g_ulations which are

anticiplted to be adopted by December 3I, 1990. The SWTR will impact Group A

public water systems using surface water sources or ground water under the direct
influence of surface watei. All systems subject to the SWTR will be required at
least 99.97o removal and/or inactivation of Giardia cysts and 99.99Yo removal
and/or inactivation of virus. to accomPlish this the system must:

l. Disinf ect,

2. Filter, and

3. Be operated by qualified personnel.

.rf.+.. 1



a
D.R. Strong
Re: Green River Gorge Resort Water System
March I, 1990
Page 2

Also systems will be requ.ired to meet new and more stringent monitoring and
report requ.irements. I have enclosed a pub.lic awareness information packet and I
believe the subject water system will be greatly impacted by these proposed rules.

I recommend drilling a deep well with a larSe standby storage tank to avoid these
Iuture requirements.

Sincerely,

a

2/&" ftad"tu
Moe R. Batra, P.E.
Regional Engineer
NW Drinking Water Operations

M RB:cb

Enclosures

,
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r.L' f,'ry - -ot .rJ{"i' rn- Tim llll Etlqr'rrt

Eodc-Ent Coury Dcprrocnr ot lrub[c llc,llf

MEMONANDUM

TO

RE

King County Zoning & Subdivision Examiner

*';l$i:' llSi in*;3;...suPer 
v i sor

lf'/

D,{tE: 3-1-90
FBOM:

Ipcation of Vio I ation :

REPORT TO THE EXAI'I

Kinq CountY Hea I th
civil PenaltY Case

.f ame s & Linda Carter
6i""" nL""t Gorge Resort
isiob c.""" River Gorge Road

iiiill"r,-washinston 98022

I NER

29500 Green
Tax Account

River Gorge Road
No. 17210?-90r7

code violations:

Operating
5315, Hea lth DePartmen t Ru le

a commun itY water sY

an il 1e a I mob i Ie home rk (King CountY Ord inance

2L, 2r.09.010 - )

ch is unaPP

l. K.c.c.

stem whi roved (T it 1e

K.c.c. 21.092 of K ing oun v oar o ea h

dis o stem servln the ProPertY does not comP 1Y

3 Sewa e
ounty Boar o Health Req uirements (Tit1e 13, Code

wl- K ing C

of King Coun ty Board o f Hea 1th, K.C'C' 21 .09.030 (E) ( 13 )

case Descr iPti on:

The Green River Gorge Resort is l0cated north of Enumcla$, and east

of BIack Diamond. I t has been in exrstence for manY Years ' In

Oper at i ng
12 r Code

1982, the iea l th DePartment I ave notice to Mr. CA rter that hrs fac ilitY

$ras L iolation of requ r!ements for an aPP roved water syste m and

erve the mobi 1e home Park/R.V. Pa rk aEnv
sewage d isPosal system to s It of' our enforcement,
the Green R

sEeps rrere fi
iver Gorge Resor
nallY taken in MaY' 1983, to correct tAs a re su

hose Problems '

o our attention that Mr' C arter had exPanded
IN
his facility

1989, it was brought t'
to an area which had never been aPP roved bY che Hea 1th

420142-004589-39-

DePartment. As a result of tshis unauthorized exPansron, r-he Hea I th

P/z

.030 (E) (13) .



A t 2

Department sent llr. carter a letter dated Augusc
outlinea the problems needi-ng correction (Attachment
specified that llr. Carter notify us within 30 days
plan of action. Nothing was heard from Mr. Carter'

18, 1989, which
1). The letter
to out I ine his

1Pt c r-u4a1

on November 17, 1989, a Notice and Order (HD-05) was sent to llr'
carter specifying that civil penalties in the amount of s750.00/day
(3 violae-ions lt SZSO.00/day eachl would be assessed effective November
30, 1989 (Attachment 2).

on November 28, 1989, a meeting was held with l'!lr. & l'lrs. carter
to discuss requirements. It rras agreed that the carters lrould
hire an engineir to begin the process of up-gradi.ng the water and
serrage sys{ems, and to brinq the mobile home park into compliance
with King County standards.

An appeal to the Notice and order was provided to the Health DePartment
on iivember 28, 1989. The aPPeal rras provided within 10 days
of recei.pt of the Notice and Order (Attachment 3)

A notice of the Hearing Examiner Appeal Hearing dated Eebruaty 2Q,
1990, was mailed to the appellant (Attachment 4).

As of Eebruary 27, 1990, we have not received any fo1low-uP information
from the Carters as to imProvements being made.

( s,-7,/r/t/ ,7r/0 c,/.2,-2, ( zZra,_/,r:S,J / z/zo
SUrfriafy: J /./z

,/ ".t ,/at i7c c -t,t,rt
o /,e7714 Faa q f/+7( I t rz 77,e"u, 'u7 fTlrea f,<. /r^,

notice notice has been given t c- a /'rc /'/(t J d.- Cartefs clal /e< t
Adequate and ProPer
which outline the r
h j.s prior experience

equi.rements that hav
with us in 1982, it

o t e
e to be met.

i-s reasonab Ie
approvals were

Based on
to be I ibve
requ i red .he should have know that Health Department

Recommendation:

Uphold the civil pena l ties
size of the penalty is an
exist.

assessed
i nc en ti,ve

by
to

rhe Hea lth
correct the

Department.
violations

The
which

z-!/z;/r l/ *ne rz*,f
rvet dr JLK: nm

Attac hments

cc: Kilk Robbins

James Carter
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Aprll 20, 1990

Mr. Don Stront, P.E.
D.R. StronS and Associates
15504 NE 38th Place, Suite 101
Kirkland, Washington 9803 3

Subject: Green River Corte Water System
King County

Dear Don:

ln response to your telephone call on the subiect matter, I have expressed numerous
concerns regarding this water system. My prime concern is that the source of
supply is extremely vulnerable to contamination by domestic animals, roadway
spil]age, vandalism and po.lluted drainage ditch water. In our conversation you
indicated the purveyor has recognized our concerns and has made an effort to
eliminate the source of contam.ination. Also, you have indicated that the Purveyor
wishes to pursue use oi the ultraviolet Process for disinfection of water' instead of
routine chlorination and storage requirements.

The source must prove to meet the water qual.ity standards identified under WAC
248-54. Hence it is imperative that the chemical and physical chsracteristics of
the water quality be analyzed. Also, the purveyor must conduct a radionucl.ide
analyses. This information is critica.lly needed because, color' turbidity and other
inorganic and organic impurities interfere with the transmission of ultraviolet
energy and may decrease the disinfection efficiency below.leve.ls required to insure
destruction of pathogen.ic organisms.

I have attached a criter.ia guideline for acceptability of an ultraviolet d.isinfecting
unit. In your design these guidelines should be strictly {ollowed for our review and
approval. AIso, identify improvement to the source such as burying p.ipe, fences,
etc. Thank you.

Since re ly,

r:/4a // /f4f*
Moe R. Batra, P.E.
Regional Engineer
NW Drinking Water Operations

M RB:cb
Enclosure
ccr Seattle-King County Health Department

STATE OF WASHINCTON

DEPARTMENT OF HEALTH
217 Pine Street, Suite 220 . Seattle, Washington 98101-1549
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D. R. STRONG Consuttins Engineers Inc.
10602 N.E.38rH PLACE, SUITE 101 . KIRKLAND, WA 98033

. TOLL FREE (Washlngton State)

. FAX NUMBER

(206) 827-3063
1-800-962-1402
(2061827-2423

Mr. Moe Batra, P. E.
Regional Engineer
Nw Drinking Water Operations
washington state Department of Health
21,7 Pine Street, Suite 220, B1-7 -L2
seattler Washington 981-01--l-549

RE! Green River corge Resort water System
King County, Washington

Dear Mr. Batra:

we are subrnitting our Updated water System Report, for the Green River
Gorge Resort water system, for your review and approval-.

June 5, 1990

As stated in our
based on a good
source .

R ECETVED

.lUNt9Ego se-32s

NW DRINI{IN(; I{ATTR

#QP vog

report, we are recommending conditional approval
liater quality history and a protected groundwater

We have prepared a conceptual design of an Ultraviolet Radiation
Treatnent System to be implemented if disinfection becomes necessary.
Due to variability and uncertainty of the flow rates, we are unable to
final,ize our design at this time. we recommend the instalLation of a
source meter so that actual water consumption can be determined. with
this information we can finalize our design.

If you have any further questions, or need further inforrnation, pLease
give us a call.
S ince l-y yours,

D TRoNG Consulting Engineers Inc.

DON LD R. STRON P.E
Pres ident

DRSiI-f
encl osure



OPERATION AND MAINTENANCE SUM]"IARY

bgog
{0 

- ae-32e

RECEIVED

AU0 i { 850

eq,lwaRB$qilG\l0tERto ma].nta].n op-

aa

OPERATION :

1 clean quartz sleeves weekly to prevent buildup
sleeves. More frequent cleaning may be required
timum transmission of U.v. radiation;

2

3

Record U.V. intensity readings after each cleaning;

operate the U,V. disinfection device continuously. since the
unit is located on the demand side of the system, no tine wil,I be
avaitable for a wamup period;

Record meter readings weekly;

Record any plant shut-down. Include date, neter reading, reason
for shut-down, maintenance performed and parts replaced;

MAINTENANCE:

Replace uttravj-olet larnps every 10 (ten) months. More frequent
replacement may be required if sensor indj,cates 7OZ of new lamp
output. Always keep a spare ultraviolet lamp in stock. Alter-
nate replacement of the lamps in the te/o chambers on five-rnonth
(5-nonth) intervals;
when reptacing bulbs, clean the inside of chamber with denatured
alcohol. clean the quartz sleeves and polish the chamber walls.
Check condition of sleeve and wipe rings, and replace if worni

when returning unit to service, time delay on solenoid valve
should automatically provide warmup period for lamps before
throughflow is allowed. Never operate disinfection charnbers
r.rithout allowing Lamps to warm up for at least two (2) minutes.

NOTE : consult manufacturer's instructions for nore detaiLed operation
and maintenance infornation.

NOTES :

A11 new piping shal1 be ScheduLe 40 galvanized steel pipe, 2-inch
minirnum diameter;

Solenoid shutoff valve and flow control valve shall be provided
by Sanitron srith the unit,

All new fittings
iron;

for piping sha1l be cl,ass 250 galvanized cast

4. New gate valves and check valves shall be class 150 bronze.

4

5

1

2

3

1

3

cs: \NoTE8\8932e. Doc



o oUoe Batra
August 13, 199 o
Page 2

If subsequent operation of the plant indicates turbidity to adversely
affect the radiation j-ntensity, or if evj,dence of giardia contarnina-
tion appears, the ultraviolet plant will need to be preceeded with a
filtration device (<5 nicrons) .

If you have any further questions, or if we can be of additional as-
sistance, please give us a call.
s incere yours ,

oNG consulting Engineers Inc.D.R

R. S
Pres ident

DRS/HMD: If
enclosures
cc: James Carter
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D. R. STRONG consuttins Ensineers Inc.
10602 N.E.38rH PLACE, SUITE 101 . KIBKLAND, WA 98033

. TOLL FREE (Washlngton State)

. FAX NUMBER

89 -3 29
August 13, 1990

Moe Batra, P.8., Regional Engineer
NI.I Drinking water operations
State of washington, Department
217 Pine Street, Suite 220, B17-
Seattle, Washington 9 8101-1

RE: Green River Gorge Resort

Dear l"loe:

We have revised our drawing to show the use of
fection device capable of treating an M.I.D. of
ing this drawing to you for review and approval.

of Health
72
549

R ECE IV EO

AUG r 4 lvliu

N\/{D}NnH}pEt'{

an
83

ultraviolet disin-
GPM. We are send-

l-

2

The use of this device is based on evidence which shows the spring to
be groundlrater, not subject to surface water intrusion. Further,
there has been no history of giardi,a problems with this source. water
chemistry and very low turbidity records indicate that U.V. radiation
can be effective for bacterial disinfection
In addition to providing an ultravj.olet treatment device to meet an 83
cPM demand, the owner has agreed to satisfy your concerns as fof lo$/s:

Remove the RV sj-te on the plateau directly above the spring;

Provj.de an audible al,arm on the exterior of the purnp building
which wiII sound whenever U.V. intensity falls below effective
level in either chanber i

operate the plant in accordance with all manufacturer recommenda-
tions and the O&!f sheet prepared by usi

Cover piping under pump building;
Reserve adequate space (approxinately 50 feet square) for a fu-
ture storage tank.

UltravioLet radiation provides bacterial disinfection only and cannot
be refied upon for giardia cyst inactivation.

3

4

5

(206) 827-3053
1-800-962-1402
(2061827-2423



oI
STATE OF WASHINCTON

DEPARTMENT OF HEALTH
217 Pine Street. Suie 220 o Seattle, Washington 98101-1549

August 24, 1990

Mr. & Mrs. Jim Carter
Green River Gorge Water System
29500 Green River Gorge Road
Enumclaw, Washington 98022

Subject: Improvements to the Existing Source - UV Disinfection Facility - Water System.
Report dated June 5, 1990, Revision dated August 13, 1990 Submittal lt90-0608

Dear Mr. & Mrs. Carter:

The plans and specifications for the above project received in this office on June 19,
1990, together with information received on August 14, 1990, have been reviewed and, in
accordance with the provisions of WAC 248-54 are hereby APPROVED. The approval
issued herein is only valid as it relates to current standards outlined in WAC 248-54,
revised September i989. Future changes in the rules may be more stringent and require
facility modifications or corrective action.

As required in WAC 248-54-035(2) - Within sixty days following the completion of and
prior to the use of the above project or portions thereof, the enclosed construction
rePort must be completed by a professional engineer and returned to this department.

Regulations establishing a schedule of fees for review of planning, engineering and
construction documents were adopted June 29,1983 (WAC 440-44-048). nn itemized
invoice tor $t-:0.00 is enclosed. Please remit your complete payment in the form of a
check or money order within thirty (lO) aays of the date of this letter to: DOH, Revenue
Unit, P.O. Box 1099, Olympia, VA 98504.

WAC 248-54-086($ provides that if construction of the project has not been started
within two years of the date of this letter, this approval will become null and void unless
you take action at that time to arrange for an extension of the approval period in the
manner prescribed.

Nothing in this approval shall be construed as satisfying other applicable federal, state or
local statutes, ordinances and regulations.

Sincerel

Moe R. Batra, P.E.
Regional Engineer
NW Drinking Water Operations

MRB:cab
Enclosures
cc: Seattle-King County Health Department

D.R. Strong Engineering
di+i 1



ao
CONSTRUCTION REPORT FOR PUBLIC VATER SYSTEM PROJECTS

Effective September 9, 1983 the following Regulation applies: W AC 248-54-035Q) - A construction
report shall be sr'bmitted to and accepted by the department within sixty days of completion and
prior to use of any project for which plans and specifications have been approved by the Department
for projects designed by a professional engineer. The construct.ion report must be signed by a
professional engineer. The report shall state in the opinion of the signee whether the pro,iect has
been constructed in accordance with approved plans and specifications and the insta.llation, testint
and disinlection oI the system were carried out in accordance with department regulations.

(a) If a pro,iect is being completed in stage construction, attach a map and description of
protion of project being certified as completed as approved on date given below.

(b) As future portions oI staged construction projects are completed, each lnust be certified as
required by WAC 248-54-85(2).

(c) Additional certification forms are available upon request from DOH offices listed below.

Creen River Corge Water System
Name of Water System

29500 Creen River Gorge Road
Mai.ling Address

Enumclaw. Washinston 980 22
City State Zip

PROJECT NAME AND DESCRIPTIVE TITLE: Auflust 24, 1990

Referendum
No. (if any):

Date Plans and Specilications Approved by
Department of Health

Date Project or Portions Thereof Completed

rl1ll\r 1- 1r C ry\5r- i - lP

The undersigned engineer or his authorized agent has inspected the above-described project, which as
to layout, size and type of pipe, valves and materials, reservoir and other designed physical facilities
has been constructed in accordance with the plans and specifications approved by the Secretary,
Department Health and in the opin.ion of the engineer, the instal lation, testing and disinfection of the
system was carried out in accordance with the speciiications ap ovedb the Secretar y for the
project.

R.g

Please r

:XX: Environmental Health

- NW Drinking Water
217 Pine Street, Suite 220
Seattle, Washington 98101

orm to DOH office checked belo

Engineer

Date

Environmental Health :
SW Drinkin8 Water
Mail Stop LD- I I
Olympia, Washington 98104

c//

Environrnental Health
Eastern Drinking Water
West 924 Sinto
Spokane, Washington 99201

state water systern No. .7.9 ,'1 ttiT tOz

System Improvements - UV Disinlection
Facility - Water System Report
Submittal 1190-0608
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STATE OF WASHINGTON

DEPARTMENT OF HEALTH
15ll fhid Ave., Suile 719 ' Seaallq Washin$on 98r0r-1632

February 2A, L995

!1r. Steven Koppelmann, R. S.
Seattle-King county Departnent of
Alder square Environmental Health
1404 central Avenue South, suite
Kent, washington 98032

Public Health
Servi ces

101

subject: King county
Green River corge Resort Water systen
water Service to a caretaker's Residence

Dear Mr. Koppelmann:

This department has reviewed your letter dated February 7 |
regarding the above. we have reviev/ed our files concerning
creen River Gorge Resort srater systen and will require
following information to complete our evaluation:

l-995
the
the

Evidence of a water right permit
EcoIogy.

issued by the Departnent of

copies of the maintenance reports developed over the last
twelve months per the o & !1 summary prepared by D. R. strong
consulting Engineers, Inc. at the tirne of design approval.

A hydraulic analysis of the water systen prepared by a
licensed professional engineer !'rhich denonstrates that the
existing facilities can support service to the proposed
res idence .

If you should have any questions please contact this office in
Seattle at 464-7 67 L.

Sin erely,

o rt E.

1

2

3

Regional
NW Drinki

anes, P. E.
g ineer

n9 water operations

t,



(D (D
l

a

o
Cy&.eo a) et)En K,/Z{""\H?,

o
Ra rd>nr*B FLA SYAf&fl.l

42?q37 U8?^,
7So E

7t/st/o
t-)oQ I O

?'/ 7I73
2d4 z o /-

tu/,
o/s

qll/c

7t
?t
3

tft tct tt-/7V /

t1

,

r z/c

?3

73

GRER{ RIVER C€RGE RESOR]
295O0 Groen IUve Gorgr Rd.

Er,|Dct(,w, WA 99022
886-2302

() )qt,
I

7

I

)

I '/r

'/ /rt

3
) ot

3{1 e5o
Lstrg

. -4:-7ooQ
,a+"irj 

d "q'4Gq A53

41\tcS7
'-ot811

s2g,?4q

r/y'rt
'r fi o1r r
,11n/r,
t//%
a//ot
4l/1t
q2//? 7
)/,t/,t r
5/' /r v
i/,r/r r
l/ 'zo,/ // /
L /.,"-. /n,,

(///1tti//:{ 'rl 
L- t ,l-/i-/

)

II

t



I

ao i
G

oO

^1

)
/qr,

L

\J(

7t
I

I

//.

/Or

/5

te/P
/e '/Y

?:(/,
t/p/t ht(

Z /t /t,

l

tr t/L

r? l),
I

J

l,l/,

'li

l, l

hi

/)

)

7 ,

t
(l

I



,t/ lgZS 

'3 (r'E 8
z1/ /.

1/r
s4
54

,slr
rffi
z/c

*
ItLvA

'z /,t re/hqV
sf /t/aL3x

'L
C

,-
(;

9'/S,t
5 $//€//,

5e/st7i
eb//il

(I6

37
/..)

zb

Kl
291
(2/

s6h,/ g,-I.

i0nf'z/?a I

*

aOIa

oa
l-







o

STATE OF WASHINGTON

DEPARTMENT OF HEALTH
1511 fhird Ave., Suiae 719 . seallle, Washinglon 9Bl0l-1632

o

ApriI 11, 1995

Mr. James Carter
creen River Gorge Resort
295OO Green River Gorge Road
Enumclaw, Washington 9AO22

Subj ect : King County
creen River Gorge Resort Water
Water Service to a Caretakerrs

System
Res idence

I have revier,/ed the information enclosed with your letter dated
March 27 , Lgg5 and would like to offer the foliowing comnents:

The water right infornation you submitted consisted of tr"ro
water right claims registration forms (one long and one
short form) which had been conpleted by R.S. euinill in June
of L974. The quantity of water claimed on the long forn is
0.10 cfs (45 qptn) and 12 acre feet per year (522,750 cv.
ft.). CurrentLy the systen is taking approximately 74 to 83
gpm out of the spring !,'henever the pump is activated and
901,000 cu. ft. annually based upon your 1994-95 records.
Both of these values exceed the quantities identified in
your cla im.

It is also my understanding that a water righ(. claim does
not entitle you to obtain vrater for any use which did not
exist prior to 1917. Please check with the Department of
Ecology (DOE) in BeIIevue regarding the validity of your
clain and its ability to support the above project. I have
enclosed a fact sheet prepared by the DOE to assist you with
any questions you night have.

Mr. strong, your engineer, had indicated to the department
that you v,rould be cleaning the quartz sleeves rrreekly to
prevent the buildup of material on the sleeves and then
recording the U.V, intensity readings after each cleaning.
The reports submitted do not include any U.V. readings. Are
you cleaning the quartz sleeves weekly and if not r.rhy not?

1

2

Dear Mr. Carter:



creen River corge Resort Water System
April r-1, 1995
Page 2

3 Please identify the
Iower zone and indi
control its operati
prepared in 1990 in
required to meet th

pumping capacity of th
cate the pressure switc
on. The fi
dicated tha
e system' s

ump serving the
ettings which

k demand for water. The
one pump for the low zone

eak water demand for the

ep
hs
ing
vel"

rst
tt
pea
nry
ep

report
punps would be

eng ineer
uo lor., Ie

second report indicated that o
had been installed and that th
entire system $/as 93 gpm.

If you should have any questions please contact this office in
Seattle at 464-7 671.

s i ncere
(ll+

Iy,

Robert E
Regional

ames, P.E
g ineern

NW Drinking Water operations

Enc l osure

cc: Seattle-King county Department of Public Health

oo
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Creen River Corge Resort

29500 CREEN RIVER COR6E ROAD
ENUMCLAW, WASHINGTON 98022

pH: (360) 886-2302
FAX: (360) 886-24s4

April 27,1995

Robert E lames PE

151 1 3rd Ave #719
Seattle WA 98101-1632

Dear Mr. .lames,

Enclosed is the information that you requested concerning the Creen River Corge Resort
water system #29487 U.

I have just reviewed your letter of April 11, 1995 and I will try to answer your concerns.
Since you are from the health department I assumed that you were primarily concerned
with the quality of the water produced by my water system rather than the quantity.
When I indicated that the capacity of the system was 83 gpm, lwas referring to the
capacity of the UV light to purify the water and the 83 gpm flow restrictor that prevents
more than this volume of water from passing through the system and not the ability of
the pumps to pump that much water. There are (2) two hp pumps hooked up in series,
each with its own pressure switch and storage tanks. The pressure switch on the first
pump is set to turn the pump on at 35 psi and off at 50 psi. The second pump draws
water through a check valve from the storage tank of the first pump. lt's pressure
switch is set to turn on at 60 psi and turn off at 75 psi. With both sets of storage tanks
drained to atmospheric pressure and both pumps running the system will pump 83
gpm. However, under normal operating conditions the pumps only pump 40 gpm
when the pressure switch turns them on and less than 10 gpm at the time that they turn
off. The peak demand of 93 gpm is obtained by drawing water from both the spring
and the storage tanks at the same time.

Although I failed to mention it in my first letter, I assumed that it was obvious that the
UV meters were checked and that the quartz sleeves were cleaned each time a meter
reading was made. These three items are located next to each other. Cleaning the
sleeves consists of merely pulling a handle back and forth a few times on the UV unit.
ln order to perform this operation it is necessary to look directly at both of the UV
intensity meters. ln the future I will record the UV intensity readings each time I read
the water meter.

I am at somewhat of a loss to understand what you mean by your statement "water for
any use that did not exist prior to 19'17". ln 191 7 the majority of the water diverted
from this spring was piped across the bridge to maintain a large storage pond that
supplied water for coal washing and other purposes to the dozen or so coal mines that
were operating there at the time. However, the spring also supplied the ma.jority of the
domestic water used by the 1000 or so residents who lived in Franklin at that time. I

RECE!\/Er
1 PrAY2-1995

NVri DRiNnii\t' v\'r'r ''
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have not been able to find out what the exact population of Franklin was in 191 7 but
the Black Diamond Historical Society has a record of 1200 votes being cast in Franklin in
an election that occurred in 1890. I have enclosed a copy of a portion of an undated
county assessor's inventory map that appears to have been made in the 1920's. lt
shows approximately 75 permanent buildings and residences existing in that portion of
Franklin now within the boundaries of Creen River Corge Resort property. Several of
these long vanished residences were quite close to the site of the proposed caretaker's
residence that I have marked with a red square. While ldo not plan to do any coal
washing, I do intend to use the water for domestic purposes such as drinking, washing,
cooking, and irrigation and all of these uses were certainly prevalent in 1917.

' ; r'( !/
Your assumption that the proposed residence will increase water consumption is not
necessarily 6ince the house, and the yard surrounding it, will replace several campsites
that are each presently supplied with water hookups. While the house will only be
occupied by my wife and myself, these campsites were typically occupied by a dozen or
more people during the warmer months of the year and on some occasions was
occupied by many dozens.

Your contention that I am using more water than my water right claim allows needs
some clarification. The meter that measures the volume of water passing through the
UV light is not a true indication of my actual water use.

A good portion of this water supplies a decorative fountain beside the lodge building.
The water shoots out through a nozzle and then runs back into the stream through a
pipe. At the time that Ron Quinill filed the water right claim this fountain was not
operational because the iron pipe supplying it with water had long ago rusted out.
When I acquired this property in -1976, I reconnected the water supply to this fountain.
The water used by this fountain should not be subtracted from the water right since it
fits the definition of nonconsumptive and aesthetic use outlined in your enclosed fact
sheet. Also, in the Black Diamond Museum there is a photo of this fountain in front of
the old hotel that was built in the early 1890's and burned down around 1920. This
means that this fountain almost certainly existed long before 1917. lt we are going to
split hairs and be precisely accurate in this evaluation it should be noted that the use this
fountain actually increases, by a small amount, the quantity of water that ultimately
reaches the Creen River because the water in the pipe supplying the fountain is not
subject to evaporation during this part of its journey to the river. I have just installed a
much smaller nozzle on the fountain to reduce its flow, however, if you are still
concerned about its use I will simply turn it off.

During the last three years I have planted a good number of large trees and have
watered them continuously throughout most of the year until they establish a good root

2

During the coldest winter months the many unoccupied outdoor water faucets are
slightly turned on and allowed to drip to prevent them from freezing and it has always
been my policy to encourage all residents to keep their water running during sub-
freezing weather for this same reason. This practice could be easily discontinued and
save a large quantity of water.
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system. This has been a substantial but temporary use of water and since I have done
very little irrigation in the past I should be entitled to a little extra water when I need it.
However, I am now in the process of installing a much more efficient drip irrigation
system for these trees that will consume a far less quantity of water.

Another large portion of the water that runs through my meter but which I do not use is

that water taken by the general public. The water that comes from this spring is
probably the best tasting drinking water that is available in King County. As this fact
has become more widely known and as the population of southeast King County has
been rapidly increasing, more and more people have been coming to draw water from
my water system. ln 1981 when I replaced the existing hydraulic ram water pumps
with electric pumps I also installed a 314" water line out to the Creen River Corge Road
as a courtesy to the numerous people who had been collecting their household drinking
water from the culvert that runs under the road. At first most of these people were
from the many residences between the Corge and Black Diamond that do not have their
own supply of drinking water. Since then as the word has spread, and as the quality of
city water systems has steadily declined, more and more people are coming to collect
Corge water. There are now over a hundred vehicles per week drawing water from my
system and some of them make weekly trips from as far away as Olympia. Since this
water appears to be free, many people do not bother to turn off the valve and often the
water pipe runs continuously back into the stream. When linstalled this pipe it never
occurred to me that by doing so lwas jeopradizing my own rights to supply water to
my residence. The use of this substantial volume of water could be easily curbed by
merely removing this water pipe. I doubt if any of these people have water rights to this
spring and very few of them are old enough to claim that they have been collecting
water here since before I91 7. However, I do not look forward to explaining to
hundreds of irate people about their lack of water rights. lf you are concerned about all
of these unauthorized people drawing water from the spring I would be glad to post
your name, address and phone number at the site so that you could confer with them
on a case by case basis in order to determine which of them do have water rights. Also,
it would be helpful if you could supply me with a list of the people who do have water
rights to this spring. The only ones that I am aware of are the several residences directly
across the bridge from the Resort.

I hope that the information in this letter answers all of your concerns. As indicated
above it would be an easy matter to greatly reduce the amount of water running
through my water meter if this is what you require to allow me to move my residence
from one location on my property to another. lf you have any other questions
concerning this matter please give me a call at (360) 886-2302.

Sincerely,

4@*-

3

lames Carter
elD



Mr. James Carter
creen River Gorge Resort
29500 Green River Gorge Road
Enumclavr, washington 98022

o

countv
Rivei Gorge water SYStem
serv j.ce to the ProPosed

o

May 5, 1995

Subj ect : King
Green
water caretaker's Residence

Dear Mr. Carter:

This dePartment has reviewed your letter dated May-1-1-'1?::

reoarding the Green niver eorie water system' My Prevrous
coirespondence had iliititi"a'1 lyrnb:t 

-of conc"rn= whj-ch were

based upon my interpilt;'i;" of the aesiqn informatioh contained

in our riles. ,. ";;-;;;;lt=-[nii 
nuch 6t the inrormation we

have on f ile may o"'i""-"-""tiie and must be reconciled with what

rlas actually been "o'l=ti""ita' 
Please respond to the following

comments:

1. The engineering report prepared in 1982 indicated that the

existing ,.t".'=iIfI*-=-"t"La the rodqe' six homes' a public
restroom, ."o t-lliis';;;;-;";;i=ii"6 or approximaterv 13

spaces. tne rJpoit' irso-consid:I:g th" p::"i:-i:?-:ftater
service to ano 'additional 11 campsites' The engLneerrng

report =uumittef i"-iig'o-i"aicatld that service r.ras being

provided ov q.Iiiiv it-int 1:9s:-:"d five homes and punped

to one house, on" i""ttoom' 20 campsites' and 
'9-*y^?:t"='In addition tne'-i"p"it indicated that service was berng

proPosed to two noo=t=, 18 cabins' 17 carnpsites' and 15 RV

sites. tne wti"i- i""ii i-ti"t rnventorY (see encrosed)

comPreted i" riii ;;;-i;" Green River Gorse Resort
identifies t'o- t"=ia"t'tial connections and 25 non-

residentiar t";::ii;;;l--pi""=". identirv the number''-:If:'
and l-ocatio" ;;";;-;;ier system's existing water servaces'

In addition pr""="*ia""iity'tt'" -location and number of
campsites wni"i-ii r i-I" -i"iru""a uv ti" proposed caretakerrs
res idence .

2. PLease identify the peak hour demand and the geographicaL

boundary of eaCh Pressure zone served by the water system'

3. Please be a$/are that the pressure tanks installed within the

pumphouse "nrv*pto'ia" 
p'.liop 

. 
proteciion and cannot be relied

upon to ptot"5""ilv-Ii"""i'iZ i-tg storase to meet your systernr s

peak hour *ttei a"*tnd' As I currenfly understand the
prumbing u.t.ig"rnt;[ within your pumphouse the pump servrng

the 1o\^rer pt"=3itI"'"t'" rnu=t'ue oi surticient capacity to
meet the comoiiea-petX f'o"t \''ater demand of both pressure



a

s incerely ,

enc 10sure

o
zones. It does not appear that a peak hour water demand of
93 gpn can be reliabLy provj.ded with your existing
equipment.

4. Prevj.ous engineering reports have not identified the ti/ater
demand.s plaied upon your system by the fountain, winter-time
freeze piotection methods, and,/or the publi'c faucet which
were d.escribed in your letter. Given the apparent
limitations of your water right claim you wi'1l have to
prioritize how Lhe $rater should be used and then work with
your engj-neer to develop an appropriate design. It seems
Lnat tnere may be some benefits to implenenting a r^/ater
conservatj-on lrogram which could consider the benefits of
recj.rculating the fountainrs v/ater, winterizing the water
systen by wripping the pipes, and relocating the public
flucet and installing some sort of sprinq loaded valve to
prevent the wastj-ng of r^/ater.

5. we have recently received a request from the Pure water
Corporation which asks us to state in writing that your
r"/at;r is safe for human consumption. P1ease indi-cate your
\,rater systern's relationship with the Pure Water Corporation
and the amount of water it receives from you. This
relationship should al-so be incorporated into the design of
your water system.

6. This department does not issue water riqhts. we.do not
.intend to interpret the validity of your water right claim'
Please contact the Department of Ecology j'n Bellevue at 649-
Tooo to discuss the specifics of your situation' This
department, however, vras asked by the Seattle-King county
Delartrnent of Pubtic Health tQ comment upon the adequacy of
your water system with respect to the requirements of the
arowth Managernent Act of 1990. This Act requires that the
water right status of a water system be considered by locaI
gov"rnm"it prior to the issuance of a buil-dinq permit'

If you should have any questions please contact this office in
Seattle at 464-7 67 L.

Seattle-King county Department of PubI j.c Heafth

file: grngorg . rj c

Robert E. James, P. E.
Regional Eng j.neer
Nw Drinking water oPerations



STATE OF WASHINCTON

DEPARTMENT OF HEALTH

l511 fhird Ave,, Suite 7tg ' Seallte, Washinglon 9810t-16i2

Hay 8, 199 5

Mr. st€phen G. Becht€l
Pure water corPoratlon
9411 8th Avenue south
Seattle, Washlngton 98109

enclogure

SubJect: Green Rlver Gorge Reaorts
I(ing county
Syslem ID i294a7ui Reference #0403-95

. cioup A Transient Non-community llater system

Dear Mr. Bechtel:

rn responge to your request for a EtatuB rePort on the above-named Group A water

"V"t..'r"- "f 
i"t' th" foilo,ring information. Thls letter is vaLld for this

tranEactl-on only:

1. The ayEtem La required to Eubmit monthly coliform sample6' samPles have
- been 'eubmltted aid preaently meet water quallty Btandard6 ' . Hov'ever' the

syetem fa!.Ied to suBmrt a a-ampl,e durlng EgbrueEy-Ll95. which 15 a vlolation
of wAc 246-290-300.

2.ThesyatemierequiredtoBubmltonelnttlalandcompletelnorganlcchemlcal
;;pia. en eprli 27. !gg3, sample -ehowe 

that the water syatem l-B ln
comlllance wilh water quallty standards'

3, The gyatem Is requlred to submlt an annual nltrat€ BamPle' -The-samPle 
due

tn 1904 has not b-een recelved whtch tE a vlolatlon of wAc 246-290-300 (3).
1i"",--Tft. Eysten IE requlred bo submlt a nltrate EamPI€ and a EamPle for
nltrlte bY December 31, 1995.

4.Anenglneerlngreportwhlchidenttfledtheag-bulltcondltlonofth€water
aystem waE "pptor,"d 

by this department for an existlng lodge' 6 hom€E' 1

restroom, 20 canp;ite; and 10 iv 6Lte6' The englneertng. report dld not
ant lc ipate ,ny ,it-. beLng made avallable to th; Pure l{ater corporatlon'

Reoulatl-onE eatablt6h an S85 fee for thls informatlon Per t{Ac 246-290-990 ' Please
;;i;-;;il;";-,r,t[i. *,rtiy ( 30 ) davs of the date or this retter ' rnvoice
encloEed.

SincereLY.

da,-+- AK,,vL
Jennifer A. KroPack
Nw Drlnklng glater oPerationE

seattle-Klng County Health Department
water sygtem l{anager
Regional Englneer
EIlen wlnnlngham

cc a

'.@,*" L'



65/13/1997 13':32 762-37LI PURE I/ATER CORP

,95OO AREEIYf,N'ER GOROE ROAD

fiNAtr-I.AW, WASIEET('D0,N 9AO92
(E6O) 886-2902
(206) s25-e427

FAr<: (360) AA&2454

Juty 6, ISSG

A{tiL' Cr*l) ?,ole-nsl,' @) 4Of 

'"s
@een Rlver @rge Resort

Thls letter ls to answer your quesuo-ns concernlng the

numU& of fioPle uErng the water from thc Green River

iii*i n""oh dpdng water erystem *2s4a7u' This svstem
J"ii..rlo"ttr,itr*t- T h. nirmuer of pcople occuPyiug
i;;;-h6G;ear around ts aPProdmetev stx to twelve' At
the prcsent Uire tlrerc are four peoPle livln8'ln tncse
t -rJ"" (two houges are vacant at-thf urne)'. The resort has

^io-m-loriratetv 
forty campsltcs for tcntg and recrcational

;5lffltt'ThJ "sirir 
tne"i campsitee ls eeaaonal and

;;;;;; fi mostlry'**r"na car lPcrs and vaca oncrs' If
;"ttT;;';i "irtii"inform"u"" 

pl&ee gtve me a call'

Slrtccrely.

PAGE B2

Jerrv Bell
Puri water CorPorauon
9411 8th Ave So
Seat0e U/A 98108

Dear Stwe.

mtr
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Green River Gorge Resort
29500 GREEN RIVER GORGE ROAD
ENUMCI"{W, WASFTINGTON %O22

pH: (360) 88,6-2302
FAX: (360) 8E6-2454

luly 14, 1991

Robert E James PE
1511 3rd Ave #719
Seattle WA 98707-1632

Dear Mr. James,

Enclosed is the information that we discussed in our phone conversation
today concerning the Green River Gorge Resort water system #29487 U and the
water system that supplies the six residences of the "Elder family" on the opposite
side of the Green River Gorge bridge from the resort. Both myself and the Elder
Family have always considered their water system to be seParate from that of the
Resort. They have their own water right for the spring and their own pipe that
draws water directly from the spring box and then gravity feeds across the bridge to a
storage tank from which water is pumped to the individual residences. About two
years ago, as a courtesy to them, I diverted their water through the ultraviolet light
of the Resort System before it ran across the bridge to their storage tank. Since the
UV light must be on all the time and is on the suction side of my pump, this change
did not require any additional electricity. By making this diversion, I did not mean
to combine these two separate water systems into a single system. Today I have
closed the valve to the UV light so that the Elders now receive their water directly
from the spring box. This change should not cause any health concerns because the
raw water from the spring has been tested many times over the years and has never
had an unsatisfactory result.

A copy of this Ietter has been given to the Elders. If you need any additional
information please call me at (360) 886-2302.

Sincerely,

|ames Carter
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STATE OF WASHINCTON

DEPARTMENT OF HEALIH
l51l Thitd Ave., Suite 719 . Seatlle, Washinglon 98101-1632

August 26, 1997

JAMES CARTER OWNER
GREEN RIVER GORGE RESORT
29500 SE GREEN RIVER GORGE RD
ENUMCLAW WA 98022

Dear Water System Operator

Your water system has been reclassified from a Group A Communilv system to a Group A Transient Non-
communitv CrNC) system based on informalion recenlly provided to our deparlment. A Group A TNC system
is one which serves either: 1) 15 or more connections less lhan 180 days per year; 2) 25 or more dlfferent non-
residents for 60 or more days per year; 3) 25 or more of the same non-residents for belween 60 and 180 days
per year: or 4) 25 or more residents for belween 60 and 180 days per year.

Group A TNC systems are required to conducl less comprehensive monitoring than are Group A Community
systems. The following is a summary of water quality monitoring requirements for Group A TNC syslems:

1) Coliform Bacteria - All Group A water systems serving a population of less lhan 1000 people are
required to submit one routine waler sample per month lo lest bacteriological water quality. During
monlhs when the total population seNed is less than twenty-five, routine sample collection is not
required when: 1) only protected ground water sources are used, and 2) no coliform were detected in
samples during the previous month. lf condilions one and two are met and when the population is less
than twenty-five, sampling is only required quarterly. For example, afler lwo monlhs without sampling,
a system must take one sample the third month. You should begin sampling for coliform bacteria
immediately and conlinue to lake monlhly samples (except when the population is below 25 people in a
month and the above criteria are met). The monitoring schedule is printed at the bottom of your water
facilities inventory form, but make sure that all information on the form is correct before following the
schedule lisled. Routine samples should be laken from within the distribution system. l've enclosed
information on how to properly collect a sample, how to fill oul a lab slip, what to do if you get an
"unsatisfactory" result for a sample, and guidance on preparation of a coliform moniloring plan.

lnorganic Chemical and Physical Parameters (lOC) - lf you have your own source and do not purchase
all of your water from another system, one initial complete inorganic chemical test is required from
each permanent source. lf you have not taken a complete IOC from each source, you need to have
one (or more) done.

3) Nitrate - Nitrate testing is required once every year.

Nitrite - Group A systems were required to lesl one waler sample for nitrite by December 1995. lf you
have never had an initial complete IOC or you need lo collect a sample for nitrate, then the analysis
for nitrite should be included when either test is performed.

4)
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Subject: Reclassification of Waler System and Monitoring Requirements .

Green River Gorge Resort
King County, lD # 29487U
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Green River Gorge Resort
August 26, 1997
Page 2

Chlorine Residual - lf you chlorinate your water, you are required to conduct chlorine residual
monitoring. Tests should be conducled daily. The results should be recorded and sent lo our office on
a monthly basis.

All required samples must be analyzed at a Oepartment of Health certified drinking water laboratory. l've
enclosed a list of certified labs for your use. Please include your 6-di0it identification number on all samples
submitted lo ensure that your system receives proper credit for all samples. (Your identilication number is
located in the top left corner of your Water Facilities lnventory form and also in lhe heading of this lette0. Lab
personnel can provide you with lnstruction on how lo collect samples for the various tests and inform you of the
proper sampling locations for each type of lest.

We undersland lhat the regulatlons are sometimes confusing. lf you have questions, feel free to contacl any of
the following individuals at ths Northwest Regional Ofrice:

Jennifer Prodzinski (206) 464-6752

(206) 389-2634Jennifer Kropack Chlorine residual monitoring
Water Facility lnventory (WFl)
Surface Water Treatment Rule

Steve Hulsman lOC, VOC, SOC monitoring (206) 464-7962

Besides new water quality monitoring responsibilities, there are additional components to the drinking water
program which include engineering and operating permits. Also, within the next year you will receive an
application for an operating permit and the permit itself.

lf you would like to have a copy of the Washington State Board of Health Drinking Water Regulations sent to
you, you may request a copy from the main desk at (206) 464-7670.

Sincerely,

Jennifer A. Kropack
NW Drinking Water Operations

enclosures

cc: Seattle-King County Health Department
Bob James, WDOH Engineer
Jennifer Prodzinski

o)

Coliform monitoring
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Re:

STAIT OF WASHINCTON

DEPARTMENT OF ECOLOCY
Northwest Reg,ional Office. )190 l60th Arenue SE , Bellevue, Washington 98008-.;4.;2 . (12.it 619-7001)

ocl I 1 zml

CERTIFIED MAIL
7000 0s20 0021 6763 8667

Mr. James Carter
29500 Green River Gorge Road
Enumclaw, WA 98022

Dear Mr. Carter:

PRELIMINARY PERMIT to Drill and Test a Well Under Ground Water
Application CS 1 -1 6 1 58 1 CL

This letter serves as your Preliminary Permit to drill and test a well under Water Right
Change Application CS1-161581CL. Please read this letter carefully. In accordance

with RCW 90.03.290 failure to comply with the conditions of this PRELIMINARY
PERMIT shall result in the cancellation of your application.

Under the authority of chapter 90.03.290 RCW and chapter 90.44.060 RCW, the

Department of Ecology may issue a preliminary permit requiring the applicant to conduct
studies, surveys, and investigations necessary to provide the information needed to
properly assess the subject application.

ln the situation at Green River Gorge Resort, it is necessary to determine that the

proposed well will be withdrawing water from the same source as claimed under the

asserted vested right (the existins spring). To aid in making this determination, a pump

test of the well will be required.

The above application requested the withdrawal of public ground water at the rate of 60

gallons per minute (gpm) and 40 acre-feet per year (aff) for multiple domestic supply.
The proposed well site is located within the SE% SW%, Section l7,T.2l N., R. 7E.,

W.M., of King County.

The application for change of water right states that presently water is taken from the

existing spring source at a rate of 165 gpm and 55 aff. However, Water Right Claim
161581 states a claimed quantity of water of 0.1 cubic feet per second (or about 45 gpm)

instantaneous quantity and 12 acre-feet per year annual quantity.

RECEIVED

ocT 1 7 2001

NW DRINKING WATER i}



Mr. James Carter O
Preliminary Permit CS l-161581CL
Page 2

o

It appears that historically water has been taken at a rate higher than the claimed amount.
Although it is assumed that this water was used beneficially, a water right change
allowing the withdrawal of water at the requested rate of60 gpm and 40 afi is not
permissible under Washinglon Law. RCW 90.14.220 disallows the acquisition of water
through prescription or adverse use. RCW 90.03.380 states that a change in point of
diversion is permitted ifsuch change results in no increase in the consumptive quantity of
water authorized for withdrawal.

Due to the fact that a water right carmot be enlarged through the process ofchange, a

changed water right will not be issued for an amount greater than 45 gallons per minute
and 12 acre-feet per year. Based on the tentative evaluation that Water Right Claim
161581 is valid, it is authorized that the required pump test be performed at the rate of45
gallons per minute. The pumping rate may be increased if desired (see Number 5 under
conditions), but increasing the pumping rate will result in no enhancement of the
quantities permitted in the proposed change of WaterRight Claim 161581, if approved.

You are hereby granted a PRELMINARY PERMI to proceed with drilling and testing
of the well. Please check with the Washington State Departnent of Health (or King
County Health Department) to determine whether well site approval is required prior to
well construction. This letter serves as a PRELIMINARY PERMIT subject to existing
rights and the following conditions:

This PRELMINARY PERMIT will remain in effect until October I,
2002, unless sooner revoked by the Department ofEcology.

All water wells constructed within the state shall meet the mrrumum
standards for construction and maintenance as provided under chapter
18.104 RCW (Washington Water Well Construction Act of 1971) and
chapter 173-160 WAC (Minimum Standards for Construction and
Maintenance of Water Wells).

ln accordance with WAC 173-160-205 wells shall not be located within
certain minimum distances of potential sources of contamination. In
general wells shall be located at least 100 feet from a sewer, septic tank,
privy, or other source of contamination. Wells shall not be located within
1,000 feet of a solid waste landfill. Minimum distances shall also comply
with state and local health regulations.

An access port, as described in the Departrnent ofEcolog/s Groundwater
Bulletin No. I (ECY 040-l-3, Rev. 12190 [copy enclosed]), shall be
installed and maintained.

I

2

3

Enclosed are well logs from existing wells in your area. These well logs should aid in
your drilling operations.

4.



Mr. James Carter O
Preliminary Permit CS 1-161 581CL
Page 3

o

5 WRIS Information Bulletin No. 30 (copy enclosed) shall be used as a

guideline for desigrring and conducting the aquifer test. The pumping rate

shall be held constant during the test. This rate shall be equal to or greater

than the maximum desigr rate at which the well source is to be used. The
duration of the continuous test shall be such that the product ofthe time
pumped, in minutes, and the pumping test rate, in gallons per minute
(gpm) will equal the total maximum daily demand, in gallons, for the total
connections to be served.

The test duration shall be adequate to ensure that a minimum offour hours

of stabilization has occurred during the pumping phase. Stabilization is

defined as a drop in water level ofless than or equal to 0.1 foot drawdown
per hour during pumping. Pumping shall be followed by recovery data

collection until the well nears pre-pumping static conditions and the water

level recover rate is less than 0.1 foot per hour.

When aquifer testing is completed, the data shall be compiled into a
completion report. This completion report shall be submitted to the

Department ofEcology, Northwest Regional Office by Octob er 1,2002
and shall include the following:

A well construction report (well log) for the pumping well, which
shall include the well's total depth, screened interval depths, and

pump intake depth.

A map and description (1/4, 1/4, Section, Township, Range)

accurately indicating the well location.

A legible table including the pumping rate and all water
measurement data collected during pumping and recovery.

6

a

b

'7 In addition to the above, a complete water well report for the well shall be

submitted by the driller to the Department of Ecology within thirty (30)

days of well completion.

All expenses, risks, and liabilities incurred during well testing shall be

bome by the applicant. If senior water right holders are adversely affected

during any portion of the aquifer test, the test shall be terminated

immediately.

This PRELMINARY PERMIT grants the right to use this well for aquifer

testing purposes only. Upon completion of testing, the well may be used

only as authorized under RCW 90.44.050'

8

9.
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Mr. James Cater O
Preliminary Permit CS I -161 581 CL
Page 4

10. A decision on the pending application will not be considered until such
time as the above conditions have been met.

11. The granting of this PRELIMINARY PERMIT shall not be construed, by
inference or otherwise, that subject application will ultimately be
approved. If the applicant fails to comply with the terms of this
PRELIMINARY PERMIT, it shall be canceled.

Any person wishing to appeal this action may obtain review by submitting a written request,

within thirly (30) days of receipt of this order, to the Washington Pollution Control
Hearings Board, P.O. Box 40903, Lacey, Washington 98504-0903. Concurrently send to the
Department of Ecology c/o Enforcement Officer, P.O. Box 47600, Olympia, Washington
98504-7600, a copy of the request for review. Your appeal alone will not stay the
effectiveness of this decision. Stay requests must be submiued in accordance with RCW
43.218.320. These procedures are consistent with the provisions of Chapter 43.218 RCW.

Should you have any questions regarding this PRELIMINARY PERMIT please contact
Jay Cook at (425) 649-7186.

Sincerely,

o

U*r.LLr.-""^
Daniel L. Swenson
Section Supervisor
Water Resources

DS:jc:gm
Enclosures

cc

ta6 faXl',-

WRIS Information Bulletin 30
Groundwater Bulletin No. 1

Well logs from surrounding area

Bob James, Department of Health

I certifo that I mailed
this \\1S^- dav

thereof, postage to the above addressee(s)
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September 12, 2002

Mr. James Carter
29500 Green fuver Gorge Road
Enumclaw, WA 98022

Dear Mr. Carter:

Background

On May 9, 2001, the Departrnent ofEcology (Ecology) received an application for change of water right.

Change Application CS1-161581CL proposed a new point of withdrawal for the existing water right. On

June 7, 2001 Ecology received a document from the Deparfinent of Health @OH) requesting priority
processing of your water right change application based on the fact that the existing spring source had

been desigrrated by the DOH as "ground water under the inlluence of surface wate/', meaning that the

water must undergo additional treatnent prior to distribution to customers ofyour water system.

Priority processing of the change application was granted under WAC 173- 152-050(1)(c). At that time,

you were contacted and a site visit was made by Ecology personnei to begin the investigation. Durir,g the

site visit it was determined that you would need time to drill and test the proposed well. A preliminary

permit to drill and test a well was issued on October 11, 2001. You were given rurtil October 1,2002to
meet the conditions of the permit.

You were contacted on September 10,2002 to veriff that the permitted drilling and testing would be

complete prior to expiration ofthe preliminary permit. From our telephone conversation (on Sept. 10), it
is understood that the permitted work has not been completed and that you no longer plan on changing

your point ofwithdrawal to a new well. Recent testing ofyour existing water source has shown that it, in
fact, may not be under the influence of surface water. It is my understanding that a minimum of two more

tests, under the supervision of DOH, will be performed to make a final determination of water quality.

You also indicated during our conversation that, if required by DOH, you would now prefer to install a

treatrnent facility for the existing spring source instead of relocating the sourcEtClOqg 191!mi that Vou
would like to withdraw the change application (CGl-16158lCL).

.sEP 1 3 2002
ri

.4'=+ c ivu/ r)R//\J(/l,lG [vArF,L I,

STATT OF WASHINCTON

DEPARTMENT OF ECOLOCY
Northwest Regional Office . 31gO t 6\th Avenue SE , Bellevue, Washington 98008-5452 ' G25) 649-7000

Re: Ground Water Change Application CSI-161581CL

Green fuver Gorge Resort, located in the NE% SW% of Section 17, Township 21 North, Range 7 East

W.M., currently supplies water to its facilities from a spring source under Water fught Claim 161581,

which was filed in June 1974. Recently a water right change application proposing to relocate the

point of diversion / with&awal was submitted to the Department of Ecology. This letter summarizes

actions taken by the involved parties and the current status ofthe application.
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Please be aware that if treat nent or relocation ofyour source proves necessary, relocation of the point of
withdrawal (dnlling a well) may prove to be the most practical and/or cost efective method to meet the

DOH requirements, and il may be in your best interest to leave this option oPen.

Existing Water Use

It is noted from your change application that you have been using the water foi domestic uses, irrigation,

and to supply water to a bottled drinking water company. It is also noted from the application that you

estimate your annual water use has been 55 acre-feet per year and that the water has been instantaneously

diverted from the spring at a rate as high as 60 (or possibly 165) gallons per minute (pm). Please be

aware that Claim #161581 states a claimed quantity of water of 0.1 cubic feet per second (about 45 pm)
and 12 acre-feet per year (a&) and that these quantities represent the maximum amount of water that can

tegally be diverted / withdrawn under this claim. Also, Water right Claim 161581 states that the water

used at the specified property is to be used for the purposes of: irrigation, domestic supply, the restaurant,

and the campground. Any use of water for purposes other than those listed also is not authorized. If you

plan to use any portion ofthe claimed 12 aff for a purpose other than those listed, you should leave your

existing change application active and amend it to only change the purpose ofuse.

If it is determined by you that the claimed quantities of0.1 cubic feet per second and 12 afr do not meet

the needs of the Green River Gorge Resort, you may apply for a new water right or you may attempt to

acquire existing water rights in the area.

Preliminary Permit and Water Right Change Application CSl-161581CL

The form on the following page contains two options. Please select one, sigrr, and date the form and

returtr it withitr 7 days to the DeparEnent ofEcology in the addressed, stamped envelope provided
with this letter.

Water Resowces

CC:

Your preliminary permit to drill and test a well expires on Octob er 1,2002. Please read your
preliminary permit and be aware that your application will be rejected if you do not request an

extension prior to the expiration date. If you would like to extend the permit until after the DOH
testing is completed, please make the appropriate choice on the following page and retum the form.

The form will need to be followed by an extension request letter to the Department of Ecology. The

letter should explain why you have not met the conditions of the permit and how much time you need

to complete the permitted drilling and testing.

Ifyou choose to withdraw the change application, please make the appropriate choice on the following
page and retum to the Departnent of Ecology.

Should you have any questions regarding this letter please contact me at (425) 649-7186.

b-f*
Jim Nilson, Department of Health
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I request an extension of the preliminary permit for Water Right Change Application

I voluntarily withdraw Water fught Change Application CSI-161581CL. In
withdrawing this application I am aware that, rurder Water fught Claim l61581CL
and the State Law of Washington, I am allowed to only use the water diverted /
withdrawn from the existing spring source, in the amount of0.1 cubic feet per second

(45 gallons per minute) and 12 acre-feet per year, for the purposes listed on the claim.

Signature Date

Printed Name

csl-161581CL.
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STATE OF WASHIN6TON

DEPARTMENT OF HEALTH
204i5 72nd Ave. S. , Suite 2OO, Kl7.12. Kent, WashingtoD 98032 -2358

MRJAMES CARTER
GREEN RWER GORGE RESORT
29500 GREEN RTVER GORGE ROAD
ENUMCLAWWA98O22

Subject: Green River Gorge Resort Water System (ID#29487LI)

King County
Ground Water Under the Direct Influence of Surface Water (GWI)
Revised Determination for Spring Source (S01): Not GWI, Not Hydraulically Cormected

Dear Mr. Carter:

Source MPA Sample Date
Spring (S01) 7/11t02 11 - Medium Risk
Spring (S0l) t1t13/02 5 - Low Risk
Sprine (S01) 5/7/03 5 - Low Risk

(These samples werc anallzed by Udder Health System laboratory using EPA Consmsus Melhod.)

Based on these results, and in accordance with the GWI determination protocols that have been

developed for the Department, your spring source (S01) is NOT considered to be under the

direct influence of surface water (not GWI). To be clear, the determination of GWI stated in a
letter to you from the Departrnent on August 1, 2000 has now been changed; the requirements in
that letter no longer apply.

In addition, the Department has also reviewed a second set of water quality monitoring data that
you collected from your spring from April 5, 2001 and May 3, 2002. The data were presented in a
report received May 8,2002 from you. These data, though somewhat consistent with previous data

received, show very little variation in spring water temperature and conductivity. Therefore, the

Department has concluded that your spring (S01) is NOT in hydraulic connection with
surface water. The spring will be designated as a ground water source. To be clear, the

determination ofhydraulic connection stated in a letter to you from the Department on January

28,2000 has now been changed; the rcquirements in that letter no longer apply.

$

August 25,2003

We are in receipt of the results of three MPA sarnple tests that were collected and analyzed in
accordance with our Bilateral Compliance Agreement (BCA) sigrred on July 9, 2002. We are

also in receipt of three letters from Richard Olson, PE (dated July 24, 2002, November 19,2002,
and May 7,2003), which describe his oversight of the sampling procedures for each MPA
sample. The results are summarized below:

MPA Result



Green River Gorge Resort Water System
August 25,2003
Page 2

Also, the requirements ofour BCA (signed on July 9,2002) are now completed and the BCA is
closed.

Please note that in the future the Department may re-evaluate your spring source should either the
conditions affecting the water quality of the source change or the regulatory approach to
determining the influence of surface water upon ground water be modified.

Thank you for your efforts to document the water quality of your spring. Please call me at 253-
395-6764 ifyou have any questions.

Si erely,

James Nilson, PE
Regional Engineer
NW Drinking Water Operations

cc: Public Health - Seattle & King County
Rick Olson - DR Strong
Derek Pell - DOH
Ingrid Salmon - DOH
Nancy Feagin - DOH
GWI file

o o



I
-IIIIIIIIII--IIII

GREEN GORGE RESORT SPRING TEST DATA 4l5l0l to 513102

DATE &
TIME

METER

READING

CU FT

WATER

TREATED

CU FT

WATER

TEMP
.C

AIR

TEMP
.F

CONDUC-

TIVITY
RAIN

FALL
W
#t
o/o

UV

#2

%

UV

#3

%

COLIFORM

TESTS

TREATED

COLIFORM

TESTS

RAW WATER

HPC

TESTS

RAW WATER

HPC

TESTS

TREATED

4i5l0r r0 AM 778700 8.9 46 r02.8 .09 95 80 r00 SAT

4ll2/0t t0 AM 8 r 7300 38600 9.0 52 103. I .35 95 85 100

4i r9101 l0 AM 853800 36500 9.0 49 103.4 .09 r00 75 100 <l 66. 8. 28. 2 I

4/26/0t 9 AM 888700 34900 8.9 5l 102.6 .4t 95 75 r00

5/3/01 3 PM 926500 37800 9.0 54 103. I .03 95 80 r00

5/9/01 r0 AM 957400 30900 9.0 52 104. I .09 95 75 r00

5/r6101 9 AM 990500 33 100 9.0 54 104.5 l.t7 95 '15 r00

5/21l0r loAM 027900 37400 9.0 60 lM.8 .00 95 70 r00 SAT

5/23101 I IAM 062400 34500 9.0 72 tM.2 .M 95 75 r00 <l 3,7

5/30/01 l0 AM 090300 27900 9.0 6l 105.0 t2 95 75 100

617tolgAM 127400 37 100 9.0 65 104.8 75 90 70 t00

6^31012AM 166300 38900 9.0 59 r05.4 1.52 95 70 r00

6/19l0r 9AM 209600 43300 9.0 67 r 05.7 .00 95 70 r00

6/25101 roAM 258400 48800 9.0 6l 106.4 l6 90 75 r00 SAT r30 50

7l3l0t 4PM 305000 46600 9.0 73 t 05.9 .62 95 70 r00

7/10/01 loAM 357 I 00 52100 9.0 69 t06.2 .00 90 70 r00 SAT 3 5

7il7t01toAM 40,6300 49200 9.0 60 106.4 76 90 70 100 SAT <l <l
7lz3lot 9AM 457600 51300 9.0 73 106.6 .01 90 75 100

7/30/01 5PM 5 I 3500 55900 9.0 @ t 06.3 .27 90 70 100

8/5/01 9AM 563700 50200 9.0 63 r 07.1 l2 90 75 r00

8/r r/0r rOAM 60r900 38200 9.0 78 t07.6 .00 85 75 r00

8/t8/01 4PM 662300 60400 9.0 65 t07.2 .02 90 70 100

8124/Ot zPM 7 I 8000 55700 9.0 65 108.1 2.20 85 70 r00

8/30/01 loAM 759200 41200 9.0 64 107.7 .00 85 70 r00 SAT <l 2

9l7lot 7PM 790500 3r300 9.0 6l 108.6 .07 90 65* 100

9/14/0t 9AM 824900 34400 9.0 65 r 08.5 .00 85 r00 100

9l2llot 6PM 850 r 00 25200 9.0 65 109.4 t2 80 100 r00

9l29l0t t0AM 884300 34200 9.0 6l I t0.3 .57 80 r00 r00 SAT 3 <l

10/8/01 r IAM 925300 4r000 9.0 55 nl.2 .23 75 r00 r00 SAT SAT l2 22
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.34 80 100 100l0/t5l0lloAM 960100 34800 9.0 53 I t0.9

t0t22tol 9AM 993700 13600 9.0 52 1t0.5 1.02 75 100 95

l0/28/01 9AM 020900 21200 9.0 55 r08.5 l.0t 15 100 100

I l/03/0t 4PM 050100 29200 9.0 46 109.9 1.33 75 I00 t00

I l/10/0t I tPM 081200 3r100 9.0 47 t0't.4 .42 70 r00 95

I l/t610t 2PM t09900 28700 9.0 48 106.9 4.60 75 t00 t00

tU22l0l toAM 135700 25800 9.0 46 105.4 2.51 75 t00 t00

r r /2910r gAM t69200 13500 9.0 43 106.8 1.22 rJ0 100 t00 SAT SAT

t2t4t0l 2PM 199600 30400 9.0 39 t05.1 ],43 75 t00 t00 22 92

tzlolot ltAM 229900 30300 9.0 39 t04.6 .69 75 r00 r00

40500 9.0 4t t05.7 3.17 70 100 95l2118/01 9AM 21M00

t2D4t0t toAM 299800 29400 9.0 44 104.8 l5 75 95 100

ta2l tot toAM I15500 15700 9.0 44 lM.2 l0 70 100 95 SAT SAT <l I

U4/O2 9 AM 1,14800 29300 9.0 45 t04.1 84 70 r00 r00

l/l l/02 toAM 179100 34300 8.9** 46 t03.8 2.4'1 r00 r00

llt7lo29AM 412800 31700 8.9 31 t04.0 .29 '70 100 95

l24to2 4PM 449400 36600 8.9 42 t03.9 r.78 '70 95 95

t/29t021I AM 474800 25400 8.9 l0 103.1 52 70 95 95 SAT SAT

2to4to2ILAM 509300 34500 8.9 4t 102.9 35 '10 100 100 5 <l

2^]/02 3PM 550200 .10900 8.9 i9 t02.1 1.34 65.| 100 95

587(X)0 t6800 8.9 40 102.4 .22 100 100 1002n8t029AM
2t26t02 I I AM 638400 51400 8.9 l9 t0t.8 2.54 100 100 95 SAT SAT <l

3/5/02 8AM 678100 19700 8.9 l9 10t.3 05 r00 95 100

3/12,02 ltAM 727700 49600 8.9 40 10t.7 l.6l 100 100 95 SAT SAT I <l
759000 31300 8.9 36 100.9 63 100 100 953/18/02 3PM

3/25t02 9AM 795200 16200 8.9 49 100.3 57 100 t00 95

4t3/02 10AM 844200 49000 8.9 53 99.8 0l 100 95 95 SAT SAT ')

4fi0t02 4PM 885800 41600 8.9 52 99.8 1.28 t00 95 95

4fi1/O29AM 935400 49600 8.9 49 99.3 2.28 t00 95 90

4/2614 9AM 913400 38000 8.9 44 99.4 35 t00 95 90

5/3/02 I0 AM 014100 40900 8.9 59 98.9 0t t00 95 90

EI

I

I

**THERMOMETER BATTERIES CHANGED

T+
T

tt

I

* new UV Lamp
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STATE OT WASHINGTON

DEPARTMENT OF HEALTH
NORTHIVEST DRINKINC WATER RECIONAL OPERATIONS

20425 72nd Avenue South, Suite Jt0, Kent Washington gSOj2-2j\A

SYSTEM INSPECTION / MEETING SUMMARY
Date: July 29,2013

Persons Attending:
James Carter - Green River Gorge Resort Water System
Bob James, Krista Chavez- Washington State Department of Health

Purpose: Routine Sanitary Survey

BOLD TYPE INDICATES ITEMS NEEDING ATTENTIoN

WATER FACTLTTIES INVENToRY
Group A Transient Non-Community System
Existing Connects : 55 Total (4 single family residential and 51 non-residential) per

WFI
Population = 64-104
Engineering Capacity : The existing water system facilities suggest that the design

diflers substantially from what was proposed in previous design
submittals. The system has a blue operating permit.

LAsr SANtTARY Sunvev:
The last sanitary survey for the Green River Gorge Resort water system was conducted by Public
Health - Seattle & King County on October 15, 2008. The following recommendations were
made:

o Improve the seal on the lid ofthe spring collection box, Status: No change.
. Prepare a Small Water System Management Plan. ,Sralas; Srill Required.
o Prepare a written Coliform Monitoring Plan . Status: Still Required.
. Prepare an Operations & Maintenance Manual. S/arr.rs: Still Required.

SYS TEM OVERVIEW:
The Green River Gorge Resort supplies water to the old lodge building, several homes, and a
number ofRV spots Iocated adjacent to the Green River Gorge Road just east ofthe Green River
Gorge Bridge. The system has a spring source that is not hydraulically connected to surface
water, UV treatment, two booster pumps, two storage tanks and two pressure zones.

f,
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Sounce:
Currently, the Green River Gorge Resort water system receives its water fiom a spring source
(S0l). The water is captured underground via collection pipes and then flows into a 1,000
gallon spring box at a rate estimated to be 500 gpm. Most olthe water flows through the
spring box and into the Green River while approximately 50 gpm can be diverted into the
water system. The spring box hatch cover is secured with two padlocks one of which could
not be unlocked at the time of our visit. A gasket is fixed to the hatch cover however it
appeared to be quite hard. Please examine the gasket and determine whether it should be
replaced with a softer material that could ensure a tighter seal betwcen the opening and
the hatch cover. The outlet piping is equipped with a tap for sampling the raw water. pleasc
consider installing A new raw water sample tap at a location that can be easily accessed
to eliminate any possibility that a triggered source sample collected under the
Groundwater Rule is contaminated with a fecal indicator via human error during
sample collcction.

The area around the spring is surrounded by fairly dense vegetation. There was no sign of
any contaminants located within 200 feet ofthe spring.

TREATMENT

The Green River Gorge Resort provides disinfection treatment with UV radiation. There are
currently four units installed. One unit supplies water to the Elder water system and three
units plumbed in parallel provide water to the Green River Gorge Resort. Each unit is rated at
40mj/cm2. All units are equipped with UV Intensity monitors tiat are designed to shut down
the flow of water through the unit should the UV lamp fail. Please begin tracking your
disinfcction process using the form provided. You should record the amount of water
trcated, the intcnsity of each lamp, and note the dates you clean and replace the lamps.

BoosrER PUMPs

Water is pumped from the UV treatrnent units to two gravity storage tanks via two booster
pumps. The pumps are controlled by float controls in the storage tanks. There is a solenoid
valve in the discharge piping that allows the pumps to fill the low zone tank when the higher tank
is full.

Stonnce:
There are two gravity storage tanks that serve the system. The high zone tank is 24 inches in
diameter and approximately 60 feet tall. The second tank serves the lower pressure zone and
has a capacity of approximately 7,000 gallons. The high zone tank does not have a vent or an
overflow and drains into the distribution system. It does have an access hatch on its side that
allows access to the float control. The hatch was leaking at the time of the survey. please
reset tho gasket on the hatch cover to stop the leakage. The low zone tank has an access
hatch and vents at the top of the tank. The vents also serve as an overflow for the tank. The
tank drain line comes offthe tank outlet piping. Provide pictures ofthe low flow tank
appurtenances (hatch cover, vents and any other penetrations) to demonstrate that they
are properly sealed or screened.

ao
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Dr IBUTION

o

The distribution system consists of a variety of different piping materials. Fire flows are not
provided.. All RV sites are equipped with vacuum breakers for cross-connection control.

WATER OUALITY MONITORINC
The Green River Gorge Resort has a good coliform monitoring record. One coliform test is
collected each month from the distribution system. The regulations require that all system
havc a Coliform Monitoring Plan for your system and submit it to the de partment.
Refer to the guidance document on our website that has been recently updated to include the
Groundwater Rule: http://www .doh.wa cov/portals/ I /Documents/pubs/331-240.pdf. Your
next survcy is schcduled for 2018,

MANAcEMENT & OPERATToNS:

The Green River Gorge Resort water system is owned and operated by James Carter.

Item Status

The spring is tested annually lor nitrate and sample results are < 1.0 ppm which is well below
the standard of I 0.0 ppm.

Water System Plan system is required to develop a planning document for
Grecn River Gorge Rcsort must have a Small

Water System Management Program (SWSMP) that outlines
the operation, maintenance, and management requircments of
the system now and into the future. The document should be
developed for intemal use and does not need to be submitted to the
Department. Reference the revised guidance document on our
website:

SrnallW
Water/WndEnvirolment/DrinkinsConrmunityahttp://wwrv.doh.wa .goy /

aterS stem andPlann n S \stemM n1 . ils

Every water
their system

WFI Update o WFI sent ou1 annually to system lor review and update.
e Please update your connection and population information to

cnsure that rvc havc classifiedro crl our tvater s stenl.

Re rt
Consumer Confidence Not required for a Transient Non-community water system.

Treatment Overview The Green River Gorge Resort provides disinlection with UV
radiation.

Permit Blue
Overall Design Approval connections assuming Well I and Well 2

at 200 gpm. Well capacity has diminished; currently timited to 157
Overall system capacify must be re-establishe<i

Originally approved for l6l

s04roval for Well 3accordin to uirements in a
connections

Certified Operator A certified o tor is not uired for ur water stem.a



This report documents the findings of the sanitary survey site visit. The following summarizes
findings that need your attention. please provide a plan ofhow you plan to addreis each ofthe
categories below within 45 days.

Significant Deficiencies and Findings:
l. Providc pictures of the low flow tank appurtenances (hatch cover, vents and

any other penetrations) to demonstrate that they are properly sealed or
screened.

Green River Gorge Resort Water System
July 29,2013
Page 4

SANITARYS URVEYFINDINGS:

Obscrvations:
Please update your connection and population information on your WFI to
ensure that we have properly classified your water systcm.
Thc regulations rcquire that all system have a Coriform Monitoring plan for
your systcm and submit it to the department.
Green Rivcr Gorge Resort must havc a Small Watcr System Management
Program that outlines the operation, maintenance, and managemcnt
requirements ofthe system now and into the future.

Recom mendations:
5. Please examine the gasket and detcrmine whether it should be replaced with a

softer material that courd ensure a tighter seal between the opening and the
hatch cover.

6. Plcase consider installing a new ralv watcr sample tap at a location that can
be easily acccssed to eriminate any possibirity that a triggered source sample
collectcd undcr the Groundwater Rulc is contaminated with a fecal indicator
via human error during sample collection.

,

J

4

o

Operations and
Maintenance Procedures

o Maintain access to spring box.
r Inspect spring box hatch cover to ensue tight seal.
. Regular maintenance of treatment equipment - lamp cleaning and

bulb replacement; spare parts kept on hand.

fhatch cover seals and vent screens.. Sto e tanks - Ins ono
Telemetrv . No telemet laceln
Emergency Response
Program

o Did not discuss in detail.
o Should be discussed in the SWSMp.

Financial Viability
Program

wa malntenance oand ti nosvstem Lllrem shoent u bedpera req
teraolnc lnd to Sresort bus tne SS an

Reliabili Portable emer enerator is available.enc
Water Use Efficiencv r NotA licable
Production Data o Source meter should be read dail

Not A licable

o

the

Consumption Data
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7, Please begin tracking your disinfection process using the form provided. you
should record the amount of water treated, the intensity of each lamp, and
note the dates you clean and replace the lamps.

8. Pleasc reset the gaskct on the hatch cover on the high zone tank to stop the
Ieakage.



Oiiit"t:ti . ) Office of Drinking Water
Third Party Sanitary Survey Form (Checklist)

' System Name Green River Gorge Resort

PWS ID#: County: King72948

Survey Date: os/o3o/2o18

System Type: TNCL---
Persons Attending lnspection Ja mes Carter, Ownert-

lnspector's Name: i Sharon Greot- I

PART A: SUMMARY OF SIGNIFICANT DEFICIENCIES AND SIGNIFICANT FINDINGS

The following is a completed sanitary survey checklist and summary of inspection findings. This completed sanitary survey checklist is

the basis for the cover letter you receive from your local health jurisdiction or from the WA Dept. of Health (DOH). The cover letter
documents any significant deficiencies or significant findings that must be corrected. The cover letter may also summarize observations
concerning compliance with certain rules, and offer recommendations you can use to make improvements to the operation and
management of your water system. Contact your DOH regional office with any questions you have about this survey.

Bolded and highlighted checklist items represent significant deficiencies that, if left uncorrected, create a significant public health risk.

Highlighted checklist items represent significant findings that, if left uncorrected, create a significant risk to the physical safety, security,
or reliability of the public drinking water supply. You will be required to take some sort of corrective action for each checklist answer
that is bolded and highlighted, or highlighted.L

Significant deficiencies and significant findings identified during this sanitary survey:

Significant deficiencies or significant findings identified in the previous sanitary survey that remain unaddressed:

Observations and recommendations identified during this survey

As part of your O & M program, make sure that the lid seal is intact and continues to keep debris and bugs out of the spring.

Secure gaps between piping and the pump house with foam or other sealant to keep out bugs and other creatures

Continue to track down leaks and fix leaks on the high pressure storage tank.

Remove water lines at surface that are no longer in use

Verify there is a tight seal between the cap and the top of the high pressure tank.
r
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Provide a general description of the water system including changes, updates, connections, source(s), storage, number of pressure

zones, treatment, and control system(s) and alarm(s). Make corrections and updates to the purveyor's water facilities inventory form
(wFr).

The water system consists of one 5OGPM spring. From the spring, one line takes water to a pump house, where water flows
through one of two two UV lamps. Water that is used by the system is called on by floats from one of two storage tanks (Lamp

3). The rest of the water flows to waste through two faucets down.by the road (Lamp 4). The UV treated water is pumped to
the two tanks by a 2 HP,25 GPM pump after going through two more lamps (Lamp 2 for the Iow pressure system and Lamp 1

for the higher one). There are two tanks. one is for the high pressure zone, and is about 1300 gallons, the other is for the low
pressure zone and is 7000 gallons. The high pressure tank has priority over the lower tank. There is also a pressure switch set

monitoring the high tank as a back up to the float switches. When there is demand on the system and water is drawn from the
storage tanks, it flows via gravity back down, through Iamps 1 and 2 (for a third pass) and then into the system. The system

services 4 houses, a old lodge building, and 51 RV sites in two pressure systems. There is no fire flow. There are lights on both
the inside and outside of the pump house to alert the operator of any issues with the UV lights and/or Pumps. UV is purveyor

option.

--

Xyes Etrto Erun1 . Was the system operator, who is most knowledgeable about the system's day-to-day operations,
present for the survey?

XYes Ello EPa.ti.t2. Were water system records available for your review?

Xy"t Et'to3. Has the purveyor developed and implemented either a Small Water System Management Program or a
Water System Plan?

3a. lf no, are the following planning documents complete and up to date:

flyer Etto !eartiatService Area and Facility Map

Eves [ruo EPartialCross-Connection Control Program

Ev"r Eruo Eprrti.tSource Water Protection Program

Eyes Etrto EPartiatEmergency Response Plan

Eves Eruo Epr.tirtOperation and Maintenance Program

Eyes Etrto f]PartiatColiform Monitoring Plan

Eves Et,to f]P..ti.tComponent lnventory and Assessment

Eves f]ruo EPartialAsset Replacement and Other System lmprovements

Ev.r Eruo Ep..tiatBudget

nves Xruo4. Does the purveyor plan to make capital improvements in the next 1-3 years? lf yes, describe below

Ev"t Xruo5. ls there a backup operator available if the regular one is not available? lf yes, provide contact info below

XYes Ervo6. Were the water system's current and future water quality monitoring requirements reviewed?

Xves ENo7. Was water quality sample results and trends reviewed with the purveyor?

Xv"t Etrto8. Does the system have emergency power?

Ev"s Xtto9. Does the system experience frequent power outages (>2 per year)? lf yes, explain below

flves Xruo10. Does the system experience frequent water outages (>2 per year)? lf yes, explain below

Xves Ettto1'1. Doesthereappeartobeadequatereliabilityprovidedforthissystem?lfno,explain below

Describe the general level of planning and management documents developed by this water system and any recommendations for
additional development, including updates, system management practices and processes, water rates, etc.

The operator's son is well versed in the runnings of the system and lives nearby. A generator is kept off site at Mr. Carter's
residence.

Page 2
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EIntIiTTIIIilT{{ o f:
12. Did you observe a source connected to the water system that is NOT listed on the WFI and in active use? Eves Xtrto

12a. lt so, has the source received written DOH approval? (confirm with DOH post-survey) Eyes Etto

f 3. DOH Source Number:

14. Source Name from the WFI: (For example, North Well; Well #2; ABC334.)

15. Dept of Ecology Well Tag Number: (Use Well tag lD#, None or Not readable)

16. Source Use: E - Emergency

17. lf this is an emergency source, should it be disconnected?

so #1

Spring 1

None

P

[yes nrrro Xr.rn

Eres Eluo

Ev"s fltto EYes ENo

Eves Etto
f]ves f]tto Eyes flruo
lves ltto

flYes fltto
Eves Etrto

f]ves nruo

| 18. /s the source a potential GWI source?

WELL (if there is no well, skip to question 34)

19. ls the Sanitary Control Area (SCA) free of unmitigated potential sources of
contamination?

tr
ls the wellhead at risk of submergence?

lzz ls the well cap sealed, watertight, and free of unprotected openings?

23. ls the well casing free of any unprotected openings?

24. ls there a vent on the well?

24a. ll yes, is the vent protected? (24 non-corrodible mesh screen or slots)

25. Are conduits and junction boxes sealed to prevent contaminant entry?

, 26. ls the well unreasonably at risk to physical damage?

t 27. ls there a raw water source sample tap?

28. ls the source metered?

28a. lf yes, is the source meter read at least monthly?

28b. lf yes, are the water production records maintained?

ls the wellhead located in a pit or vault?

P - Permanent S - Seasonal

so#

Eves Eruo Errrn

EYes Elvo

Eves Etto Eves Etto

flves fltrto
Eves Etto
Eves Etto

[ves Eruo

flves Etto
f]ves Eruo

f]ves Etto
Eves Etto

fJves Eruo Evet Eruo

f]ves Eruo
es Eno

Eves Eruo

Eves f]tto
Eves nruo
lves [No
nves fJtrto

Ever fltlo

[Yes Errro Errrn

Xves Etto
ftves llo
ftves Itto
Xves Etto
Eves Xtrto

ffves !tto

29. ls the wellhouse properly constructed and maintained? lf no, explain below

30. ls there any evidence of infestation by rodents or other pests?

31. ls the wellhouse and well adequately protected from unauthorized access and

I tampering?

32. ls there a pump control valve or vacuum relief valve without an air gap on the
valve discharge pipe?

33. Are the source pump and pump controls operational and adequate to prevent
chronic water outages or premature pump failure? lf no explain below

I Senlf.fC (if there is no spring, skip to question 41)

I fa. f the springbox (structure, hatch, and overflow) constructed to prevent the
i entry of contaminants or direct surface drainage? lf yes, describe below.

35. ls there a raw water source sample tap? Read below

| :0. ts the source metered?

36a. lf yes, is the source meter read at least monthly?

36b. lf yes, are the water production records maintained?

37. ls the springhouse properly constructed and maintained? lf no, explain below

38. ls there any evidence of infestation by rodents or other pests?

39. ls the springhouse and spring box adequately protected from unauthorized access?

40. ls the Sanitary Control Area (SCA) free of unmitigated potential sources of
contamination?

Ev"t Etrto

flves Ewo

[Yes Errro Errrn

Evur EHo Eves Ewo

ffives [ruo Ev"r Etto

nver Xtto
Eves Et,to
f]Yes nruo
Ev"s fltrto
nves f]No
flves Eruo

Eves Etto
Xv"s Etto Eyes Etto
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Eves Eruo

Eves Etto

Describe and evaluate the source facilities including maintenance, operations, sanitary and security observations and any major change
made to the source such as pump replacement, deepening or reconstruction:



There ts not sou rce amp le ta
notably from the pipe where
sampled monthly for coliform by the bottling company. The water for the system proper is metered. There is continuous flow
that runs through the first UV point and runs to waste by the road, where the public has access. This was added as the public

has historically taken water from the spring overflow and gave them a dedicated place to take the water. There is a certificated

water right for the water the system uses.

Eres Xlvo41. Does the operotor batch chlorinote the source, the distribution system, or the reservoirjust before collecting

routine or repeat coliform somples? lf yes, provide details beLow.

flver XNo42. Did you observe disinfection treatment connected to the water system in active use that is NOT listed on

the WFI? lf yes, explain below

Xves Ettto43. ls ultraviolet light (UV) used for disinfecting a drinking water source? lf no, skip to question 46.

Xves f]no44. ls the UV unit sized for the. maximum flow rate, and is there a UV transmittance sensor controlling a

solenoid valve or other device to shut off supply if the UV light fails?

45. Describe the UV equipment including:

UV manufacturer and model number: Atlantic Ultraviolet corporation

Cleaning frequency of quartz sleeve : Per manufacturers specs

Rated capacity (gpm): 40 GPM

MoAr UV light last replaced:
(ballast)05/2018

Eves Xruo46. ls there continuous chlorination? lf no, skip to Part F

46a. lf yes, please measure the free chlorine residual from a representative location in the distribution system.

Free chlorine residual:Location description:

Eves Ettto47. ls there a water supply line plumbed directly into a chlorine solution tank without a reduced
pressure backflow assembly on the supply line?

Eves Etto48. ls there a post-treatment sample tap?

f]ves Etto49. Does the chlorine compound meet NSF/ANSI Standard 60? - household bleach is exempted

flves Etrto50. ls a backup chemical feed pump or spare parts for the operating chemical feed pump available onsite?

nves Ettto51. Accordingtotheoperator,isthereaDOHrequirementforChlorineContactTime? lf no,skiptoPartF

51a. lf yes, meosure ond record the free chlorine residuol ot the CT6 complionce locotion:

Describe complionce sompling location below - Iocotion must be prior to the first service connection downstreom of chlorine oddition.

Eres Elvo52. ls the chlorine pump ond pump controls constructed and mointoined to provide uninterrupted, relioble CT6

treatment? lf no, describe below.

Describe the chlorination facilities including purpose for chlorination, concqrns with maintenance or operations, purveyor's record

keeping of monthly reports, and sanitary and security observations:

f]ves Xruo53. ls there any treatment other than chlorination or UV in use? lf no, skip Part F

Eves Eruo54. Did you observe a treatment process connected to the water system in active use that is NOT listed on the
WFI? lf yes, describe below.

55. ls there a water supply line plumbed directly into a chemical solution tank (e.9., fluoride saturator)
without a reduced pressure backflow assembly on the supply line?

flves Eruo56. Are primary contaminant treatment facilities (e.g., nitrate, corrosion control, arsenic) operating
properly? lf no, describe below

Ev"r nruo Enn57. Do the water treatment chemicals meet NSF/ANSI Standard 60?

Evur f]ruo58. ls there a post-treatment sample tap?

Describe the treatment facilities including purpose for treatment, concerns with maintenance or operations, purveyor's record keeping

of monthly reports, and sanitary and security observations:

PART F: TREATMENT

Page 4

water can be taken before treatment. Most
the same spring box. This point is aiso

PART E: DISINFECTION (if no disinfection, answer question 4l ond sktp rest of Paft E)

Ey"r Errro Errra



59. Are there any booster pumps in use? lf no, skip Part G Xves Eruo
60. Are the booster pumps in good working condition? lf no, explain below Xv"t [No
61. Are pump and pump controls operational and adequate to prevent chronic water outages or
premature pump failure? lf no explain below

Xv"t Eruo

62. lf there is a booster pump house/pump station, is it secure against unauthorized entry? lf no, explain below Xves Eno Erun
63. ls the booster pump house/pump station properly constructed and maintained? lf no, explain below Xves Eruo
Describe and evaluate the pump facilities and controls including maintenance, operations, sanitary and security observations:

There is a main 2HP pump and a spare 1.5 HP pump that operate on float and (as back up) pressure switches to pump water
through the UV lights and to either the high pressure (Priority) or Iow pressure tank. The water then flows back through the
lines via gravity, through the Iights one more time, and to distribution. In the event of main pump failure, the secondary pump
is manually swapped. The pumps are in a secure and well-maintained building. The bulbs are changed before the brightness
meter shows they need to be and the ballasts have been changed three times in the past 20 years.

64. Are there any pressure tanks in use? lf no, skip Part H Eyes Xno
55. For systems using an air compressor, is the compressor an oil-free type or does it use food-grade oil? flves Etto Erun
66. Are valves present to isolate pressure tanks for maintenance or repair? Eves Eruo
67. ls there an ASME pressure relief valve installed between each pressure tank and any shutoff valve? (see

DOH publication #331 -429)
f]ves Ettto

68. Are the pressure tanks in good working condition? lf no, explain below Eves f]tlo
Describe and evaluate the pressure tanks including maintenance, operational, sanitary and security observations:

There is a small expansion tank next to the pressure swtiches for the pump back up controls.

PART H: PRESSURE TANKS

69. ls there a finished water storage tank in use? lf no, skip Part I Xves Etto
70. lf unable to physically inspect the storage tank hatch, vent, roof, or overflow outlet, select the method you discussed with the
purveyor to document their condition:

I Reviewed and discussed maintenance records and recent photosa

b X photos will be taken and mailed by purveyor; additional follow-up required by DOH

! Purveyor unable or unwilling to document; additional follow-up required by DOHc

Insert Tank Names High pressure tank Low pressure tank

71. ls the storage tank protected from unauthorized entry or vandalism? lf no, explain
below

[v"s f]ruo f]unk Xves f]ruo Eunk

72. ls the reservoir roof free of any unprotected openings? lf no, explain below Ey"r nruo Xunk XYes Eruo Eunk

Xyes f]tto Eunk Xves Etto Eunk73. ls the access hatch constructed and sealed to prevent the entry of
contaminanG? lf no, explain below

74. lf abletoopenhatch,isthestoredwaterfreeof visiblecontaminants?lf no,

explain below
nyes Etlo Eunk nves f]No nunk

75. ls there a dedicated air vent on the storage tank? f]ves Itto lunk Xves nruo Eunk
75a. ll yes, is the air vent constructed to prevent the entry of contaminants? lf

no, explain below
Ey"r f]tto flunk Xv.r Etto Eunk

76. ls the overflow line constructed to prevent contaminants from entering the
tank? lf no, explain below

flYes fltto Eunk Xyes nruo lunk

77. Does the overflow line discharge near ground level? f]ves Etrto Eunk Eyes Xlto Eunk
78. ls the overflow line discharge area protected from potential erosion? lves !ruo Eunk Eyes Xtto f]unk
79. Does the overflow line discharge into a storm drain or surface water? Eves f]tto lunk flyes Xtto Eunk

79a. lf yes, is there an air gap at the discharge of the overflow OR does the
overflow drop at least 34 vertical feet measured from the overflow connection to

[ves !ruo Eunk EY"t f]tto Eunk
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the reservoir down to the receifuater body? a
80. Does the overflow line discilf?le directly into a sanitary sewer without ,n ,7
gap?

nyes Err:o flunt [ves Xruo Eunt

81. Can the reservoir be isolated from the rest of the water system and be drained

through a dedicated drain line?
Xy"s Etto flunk Eyes Xlt',to Eunk

82. When was the tank inspected last? Explain below if necessary 2017 201 8

83. What is the tank cleaning frequency? Explain below if necessary Never, but flushed
annually

As needed

84. Does the tank size, operation, and internal piping configuration appear to provide

adequate water turnover (i.e. separate inlet/outlet, baffling or mixing to reduce

stagnant water)? lf no, explain below

f]ves Eruo Xunk Xyes Etrto Eunk

85. Does the tank show signs of excessive leakage, significant structural cracking, or
an advanced concrete spalling?

Xves f]No

Describe and evaluate the finished water storage facilities including volume, operational drawdown, configuration of the inlet/outlet
piping, any concerns about operations and maintenance, and sanitary and security observations:

No overflow on the high pressure tank. lt is currently capped by a cut-off plastic drum that overlaps the reseruoir in what
looks to be a snug fit. There does not appear to be any overflow nor screened vent on the reservoir. The tighteness of the seal

of this cap, as well as where the tank is venting when filled and while drawing water should be verified. There is a small Ieak on

one of the segments. The leak at the hatch has been secured. There is a way to blow-off water from the bottom of the tank
and this blow-off can also be used to sample. The low pressure tank is a black poly tank. Pictures have been submitted and are

included of the inside of the tank, the Iocked hatch and the sensors. The overflow should be brought down closer to ground
level so that any discharge would not erode the dirt around the tank. The tank is cleaned every ten years. Both tanks can be
isolated. The low pressure tank does not have a dedicated drain line.

Eves Xtrto86. ls a complete, up to date and accurate map of the distribution system maintained?

Xves Eruo87. Does the system provide odequate pressure throughoutthe distribution system? lf no, exploin beLow.

Xves Eruo88. Are proper procedures followed for disinfection of new construction or repairs?

Eves Xtto89. Are there ony oir relief or vecuum relief volves subject to submersion?

XYes Etto90. Does the purveyor seasonally or annually flush the distribution system? lf yes, describe below

Xves Etto91. Doesthepurveyorexerciseitsdistributionsystemvalves? lfyes,describebelow

Describe and evaluate the distribution system including maintenance, operational, sanitary and security observations:

The high pressure tank gets flushed, there are no dedicated blow-offs for the system.

PART J: DISTRIBUTION SYSTEM

flves Xruo92. Does the water system serye a single connection? lf yes, refer the purveyor to the Uniform Plumbing Code

and skip Part K

Ev"r Xruo93. ls the water system known to serye one or more high health hazard premises, such as those listed in

Table 9 in WAC 246-290-490? lf yes, describe the premise(s) below.

Xves nruo94. Has the purveyor established the legal authority to implement a CCC program (i.e., formally adopted an

ordinance, resolution, by-laws, or other document defining the purveyor's CCC program requirements, and

empowering the purveyor to enforce them)?

flves Xruo95. Has the purveyor designated a CCC Specialist (CCS) to be in responsible charge of the CCC program?

Eves Eruo95a. lf yes, has the CCS conducted a hazard evaluation to identify high health hazard premises?

es Eruo Xr.rn95b. lf yes, has the purveyor completed installation of a backflow prevention assembly on the service line to
each identified high health hazard premise?

EYes Eruo Xrun96. Has each testable backflow prevention assembly installed for premises isolation been tested by a DOH

certified backflow assembly tester (BAT) within the past 12 months?

97. Did you observe the end of a hose connected to the potable water system submerged in a pool, hot
tub, watering trough, or other non-potable body of water observed during the survey?

EYes Xtto

PART K: CROSS CONNECTION CONTROL (CCC)

Page 6
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ilffit;il,"-ostation without a reduced pressure assembly on the water supply at
98. [ves Eruo Xrua

Additional cross connection control program comments:

There are vaccum breakers on al! the RV connections

99. ls the operator of the water system certified? flves Xruo
1 00. Describe the operator's cerlif ication level (if certified), duration of employment with this water system, relationship with the system
(e.9., contract operator, SMA, direct hire employee, volunteer, temporary, or owner), and duties and responsibilities.

Owner of system

101. Does the operator conduct self-inspections of the water system? lf yes, describe frequency and scope of
these self-inspections below.

Xves Etto

102. ls the operotor performing meosurements ond colibration of woter treatment monitoring equipment
consistent with monufocturer recommendotions? lf no, describe below.

Xves Eruo nrun

103. /s the operotor using proper inputs to treotment plont operotions reports, such as correct volume, peok flow
rote, time, ond moking the proper colculations? lf no, describe below.

Eves nruo Erun

104. Does the operotor toke compltonce woter quolity somples at the proper locotion? lf no, describe below. Xves Eruo Erua
Additional operator comments:

The operator has a series of lights outside the pump house that he drives by several times a day to warn him if things are amiss
as well as a regular pumphouse inspection routine.

PART L: OPERATOR

Descriptions of any water quality tests, physical measurements, or simple repairs completed during the inspection:

None

PART M: FIELD NOTES AND OTHER

Supplemental comments from other parts of the checklist, and documentation of field safety concerns:

PART N: SUPPLEMENTAL NOTES AND SAFETY CONGERNS

lf you need this publication in an alternative format, call 800.525.0127 (TDD/TTY call 71 1). This and other publications
a re avai lable at www.doh.wa.gov/drinkingwater.
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PART O: WATER SYSTEM FACILITIES FIELD SCHEMATIC

o

Example templates you can use to bulld your schematic:

o

Use the space below to sketch a simple schematic of the water system facilities. You may use the templates shown below to help build

your schematic. The sketch should show location of sources, treatment, pressure tanks, booster pumps, storage tanks, and a simple

representation of the distribution system. lnclude direction of flow (directional arrows) and brief description of how the controls function
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PWSId 29487 - GREEN RIVER GORGE RESORT, Spring, Group A, TNC - Chemistry

Sa
mTyp

eName

Sa
mLo

ca
tio

nCmt

Sa
mId

Sa
mColle

ctD
ate

Analyt
eName

Resu
ltQ

ty

Resu
ltC

ode

UOMName

SR
L

Pre-Treatment / Raw spring overflow 1057290 2001-12-04 ARSENIC .00200 LT Milligrams per Liter .00100
Post-Treatment / Finished ph 1423447 2004-12-22 ARSENIC .00200 LT Milligrams per Liter .00100
Pre-Treatment / Raw spring box 1572165 2005-12-08 ARSENIC .00200 LT Milligrams per Liter .00100
Pre-Treatment / Raw spring box 1898491 2007-09-11 ARSENIC .00300 LT Milligrams per Liter .00100
Pre-Treatment / Raw spring box 2039305 2008-09-02 ARSENIC .00300 LT Milligrams per Liter .00100
Unknown spring box 2398523 2010-12-02 ARSENIC .00300 LT Milligrams per Liter .00100
Pre-Treatment / Raw SPRING BOX 377257 1997-11-04 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377259 1997-12-23 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377266 1998-03-30 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377270 1998-05-07 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377272 1998-06-30 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377274 1998-07-08 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377277 1998-09-14 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377279 1998-10-29 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377282 1998-11-09 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377284 1998-12-10 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377285 1999-02-22 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377307 2000-08-07 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING 377332 2002-01-29 E. COLI 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw spring box 2035668 2008-10-08 E. COLI 2.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377264 1998-02-27 FECAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377275 1998-08-29 FECAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377334 2002-02-26 FECAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw spring box 1268912 2003-12-23 LEAD .00200 LT Milligrams per Liter .00100

Pre-Treatment / Raw
29500 GREEN 
RIVER GORGE 
RD

377234 1995-05-15 NITRATE-N .90000 EQ Milligrams per Liter .50000
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PWSId 29487 - GREEN RIVER GORGE RESORT, Spring, Group A, TNC - Chemistry

Sa
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UOMName
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L

Pre-Treatment / Raw
SPRING BOX, 
GREEN RV 
GORGE

377258 1997-11-04 NITRATE-N .80000 EQ Milligrams per Liter .50000

Pre-Treatment / Raw spring overflow 1057290 2001-12-04 NITRATE-N .50000 LT Milligrams per Liter .50000
Pre-Treatment / Raw spring box 1268912 2003-12-23 NITRATE-N .90000 EQ Milligrams per Liter .50000
Post-Treatment / Finished ph 1423447 2004-12-22 NITRATE-N .90000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring box 1572165 2005-12-08 NITRATE-N .80000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring outflow 1728104 2006-10-04 NITRATE-N .20000 LT Milligrams per Liter .50000
Pre-Treatment / Raw spring box 1884026 2007-09-11 NITRATE-N .20000 LT Milligrams per Liter .50000
Pre-Treatment / Raw spring box 2039305 2008-09-02 NITRATE-N .20000 LT Milligrams per Liter .50000
Unknown spring box 2246244 2009-12-23 NITRATE-N 1.00000 EQ Milligrams per Liter .50000
Unknown spring box 2398522 2010-12-02 NITRATE-N .54000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring box 2535737 2011-10-03 NITRATE-N .76000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring box 2681631 2012-09-05 NITRATE-N .68000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring box 2855834 2013-09-30 NITRATE-N .74000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring box 3011623 2014-09-04 NITRATE-N .83000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring box 3197656 2015-10-13 NITRATE-N .84000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring box 3354768 2016-09-30 NITRATE-N .74000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring box 3524056 2017-10-19 NITRATE-N .79000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw ph 3713354 2018-12-18 NITRATE-N .67000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring box 3888652 2019-12-26 NITRATE-N .60000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring box 4061135 2021-01-04 NITRATE-N .50000 LT Milligrams per Liter .50000
Pre-Treatment / Raw spring box 01 4167056 2021-08-30 NITRATE-N .68000 EQ Milligrams per Liter .50000
Pre-Treatment / Raw spring box 1268912 2003-12-23 NITRITE-N .50000 LT Milligrams per Liter .10000
Unknown spring box 2246244 2009-12-23 NITRITE-N .20000 LT Milligrams per Liter .10000
Unknown spring box 2398522 2010-12-02 NITRITE-N .20000 LT Milligrams per Liter .10000
Pre-Treatment / Raw spring box 2535737 2011-10-03 NITRITE-N .20000 LT Milligrams per Liter .10000
Pre-Treatment / Raw spring box 2681631 2012-09-05 NITRITE-N .20000 LT Milligrams per Liter .10000
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PWSId 29487 - GREEN RIVER GORGE RESORT, Spring, Group A, TNC - Chemistry

Sa
mTyp
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mId
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L

Pre-Treatment / Raw spring box 2855834 2013-09-30 NITRITE-N .20000 LT Milligrams per Liter .10000
Pre-Treatment / Raw spring box 3011623 2014-09-04 NITRITE-N .20000 LT Milligrams per Liter .10000
Pre-Treatment / Raw spring box 3197656 2015-10-13 NITRITE-N .20000 LT Milligrams per Liter .10000
Pre-Treatment / Raw spring box 3354768 2016-09-30 NITRITE-N .20000 LT Milligrams per Liter .10000
Pre-Treatment / Raw spring box 3524056 2017-10-19 NITRITE-N .20000 LT Milligrams per Liter .10000
Pre-Treatment / Raw ph 3713354 2018-12-18 NITRITE-N .10000 LT Milligrams per Liter .10000
Pre-Treatment / Raw spring box 3888652 2019-12-26 NITRITE-N .10000 LT Milligrams per Liter .10000
Pre-Treatment / Raw spring box 4061135 2021-01-04 NITRITE-N .10000 LT Milligrams per Liter .10000
Pre-Treatment / Raw spring box 01 4167056 2021-08-30 NITRITE-N .10000 LT Milligrams per Liter .10000
Pre-Treatment / Raw SPRING BOX 377257 1997-11-04 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377259 1997-12-23 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377264 1998-02-27 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377266 1998-03-30 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377268 1998-04-20 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377270 1998-05-07 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377272 1998-06-30 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377274 1998-07-08 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377275 1998-08-29 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377277 1998-09-14 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377279 1998-10-29 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377282 1998-11-09 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377284 1998-12-10 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377285 1999-02-22 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377307 2000-08-07 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING 377332 2002-01-29 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377334 2002-02-26 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377337 2002-03-12 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw SPRING BOX 377339 2002-03-12 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
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PWSId 29487 - GREEN RIVER GORGE RESORT, Spring, Group A, TNC - Chemistry
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Pre-Treatment / Raw SPRING BOX 377341 2002-04-03 TOTAL COLIFORM 1.00000 LT Per 100 milliliters 1.00000
Pre-Treatment / Raw spring box 1015435 2002-05-30 TOTAL COLIFORM .00000 EQ Per 100 milliliters 1.00000
Pre-Treatment / Raw spring box 2035668 2008-10-08 TOTAL COLIFORM 2.00000 LT Per 100 milliliters 1.00000

Pre-Treatment / Raw spring box 1268912 2003-12-23
TOTAL 
NITRATE/NITRITE

.90000 EQ Milligrams per Liter .50000

Pre-Treatment / Raw spring outflow 1728104 2006-10-04
TOTAL 
NITRATE/NITRITE

.50000 LT Milligrams per Liter .50000

Unknown spring box 2246244 2009-12-23
TOTAL 
NITRATE/NITRITE

1.00000 EQ Milligrams per Liter .50000

Unknown spring box 2398522 2010-12-02
TOTAL 
NITRATE/NITRITE

.54000 EQ Milligrams per Liter .50000

Pre-Treatment / Raw spring box 2535737 2011-10-03
TOTAL 
NITRATE/NITRITE

.76000 EQ Milligrams per Liter .50000

Pre-Treatment / Raw spring box 2681631 2012-09-05
TOTAL 
NITRATE/NITRITE

.68000 EQ Milligrams per Liter .50000

Pre-Treatment / Raw spring box 2855834 2013-09-30
TOTAL 
NITRATE/NITRITE

.74000 EQ Milligrams per Liter .50000

Pre-Treatment / Raw spring box 3011623 2014-09-04
TOTAL 
NITRATE/NITRITE

.83000 EQ Milligrams per Liter .50000

Pre-Treatment / Raw spring box 3197656 2015-10-13
TOTAL 
NITRATE/NITRITE

.84000 EQ Milligrams per Liter .50000

Pre-Treatment / Raw spring box 3354768 2016-09-30
TOTAL 
NITRATE/NITRITE

.74000 EQ Milligrams per Liter .50000

Pre-Treatment / Raw spring box 3524056 2017-10-19
TOTAL 
NITRATE/NITRITE

.79000 EQ Milligrams per Liter .50000

Pre-Treatment / Raw ph 3713354 2018-12-18
TOTAL 
NITRATE/NITRITE

.67000 EQ Milligrams per Liter .50000
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PWSId 29487 - GREEN RIVER GORGE RESORT, Spring, Group A, TNC - Chemistry

Sa
mTyp

eName
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Pre-Treatment / Raw spring box 3888652 2019-12-26
TOTAL 
NITRATE/NITRITE

.60000 EQ Milligrams per Liter .50000

Pre-Treatment / Raw spring box 4061135 2021-01-04
TOTAL 
NITRATE/NITRITE

.50000 LT Milligrams per Liter .50000

Pre-Treatment / Raw spring box 01 4167056 2021-08-30
TOTAL 
NITRATE/NITRITE

.68000 EQ Milligrams per Liter .50000

Key:
LT = Less Than
EQ = Equal To
SRL = State Reporting Limit
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PWSId 29487 - GREEN RIVER GORGE RESORT, Spring, Group A, TNC - Coliform and E. Coli Presence (P) or Absence (A)
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ltQ
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ltC
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Post-Treatment / Finished SITE 81 377298 2000-02-28 E. COLI A EQ Per 100 milliliters
Post-Treatment / Finished SITE 1 377313 2000-12-22 E. COLI A EQ Per 100 milliliters
Post-Treatment / Finished garden 1508268 2005-08-17 E. COLI A EQ Per 100 milliliters
Post-Treatment / Finished SITE 7 377239 1996-06-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 6 377240 1996-07-01 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 4 377241 1996-08-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 14 377242 1996-09-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE # 24 377243 1996-10-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 1 377244 1996-11-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE #15 377245 1996-12-10 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE #16 377246 1997-01-31 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE #71 377247 1997-02-11 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE #18 377248 1997-03-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE #15 377249 1997-04-02 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 14 377250 1997-05-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 3 377251 1997-06-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 21 377252 1997-07-10 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE #15 377253 1997-08-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished #34 377254 1997-09-29 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished #2 377255 1997-10-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 21 377256 1997-11-04 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 86 377260 1997-12-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 94 377262 1998-01-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 10 377263 1998-02-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 1 377265 1998-03-30 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 81 377267 1998-04-20 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished #15 377269 1998-05-07 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 4 377271 1998-06-30 TOTAL COLIFORM A EQ Per 100 milliliters

6/17



PWSId 29487 - GREEN RIVER GORGE RESORT, Spring, Group A, TNC - Coliform and E. Coli Presence (P) or Absence (A)
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Post-Treatment / Finished SITE 5 377273 1998-07-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 7 377276 1998-08-29 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 81 377278 1998-09-14 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 85 377280 1998-10-29 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 43 377281 1998-11-09 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 4 377283 1998-12-10 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 88 377286 1999-02-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 15 377287 1999-03-04 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 1? 377288 1999-04-29 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 84 377289 1999-05-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 15 377290 1999-06-18 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 30 377291 1999-07-26 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 88 377292 1999-08-30 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 8 377293 1999-09-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 19 377294 1999-10-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 88 377295 1999-11-30 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished PH 377296 1999-12-30 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 27 377297 2000-01-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 81 377298 2000-02-28 TOTAL COLIFORM P EQ Per 100 milliliters
Post-Treatment / Finished SITE 81 377299 2000-03-02 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 377300 2000-03-02 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 81 377301 2000-03-24 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished PH 377302 2000-03-24 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished PH 377303 2000-04-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished PH 377304 2000-05-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished PH 377305 2000-06-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished PH 377306 2000-07-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ELDERS WATER P377308 2000-08-07 TOTAL COLIFORM A EQ Per 100 milliliters
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Post-Treatment / Finished SITE 1 377309 2000-08-07 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 1 377310 2000-09-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 4 377311 2000-10-03 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished PH 377312 2000-11-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 1 377313 2000-12-22 TOTAL COLIFORM P EQ Per 100 milliliters
Post-Treatment / Finished PH 377314 2000-12-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 377317 2001-01-03 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 1 377315 2001-01-03 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished PUMP HOUSE 377316 2001-01-03 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished PH 377318 2001-02-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 1 377319 2001-03-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished PH 377320 2001-04-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 4 377321 2001-05-21 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 36 377322 2001-06-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 60 377323 2001-07-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished PH 377324 2001-08-30 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 377325 2001-09-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 377326 2001-10-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SPRING BOX OVE377328 2001-11-29 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT HOUSE 377329 2001-12-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 1 377331 2002-01-29 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 84 377335 2002-02-26 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 5 377336 2002-03-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE NUMBER 3 377338 2002-03-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 377340 2002-04-03 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site # 66 1015518 2002-05-30 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kitchen sink 1032438 2002-06-24 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 1039470 2002-07-26 TOTAL COLIFORM A EQ Per 100 milliliters
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Post-Treatment / Finished # 7 1062477 2002-08-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished Elders pipr 1068638 2002-09-11 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1075725 2002-10-16 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 1085848 2002-11-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 1095573 2002-12-04 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1111562 2003-01-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1126831 2003-02-19 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 80 1131566 2003-03-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1145583 2003-04-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1144957 2003-04-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1157379 2003-05-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1173266 2003-06-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1174254 2003-06-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1179815 2003-07-02 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 15 1203485 2003-08-26 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1218318 2003-09-24 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 75 1230382 2003-10-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1236905 2003-11-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1253238 2003-12-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1270527 2004-01-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1277645 2004-02-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1296076 2004-03-26 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1306237 2004-04-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished GARDEN FAUCET1322504 2004-05-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1322804 2004-06-02 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1342330 2004-07-09 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1358236 2004-08-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1366728 2004-09-09 TOTAL COLIFORM A EQ Per 100 milliliters
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Post-Treatment / Finished KT 1381318 2004-10-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1395768 2004-11-09 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished UPPER SHOWER 1405273 2004-12-01 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1425009 2005-01-14 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1442740 2005-02-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1444982 2005-03-04 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden hose 1467288 2005-04-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1473657 2005-05-16 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished br sink 1484055 2005-06-14 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1506905 2005-07-14 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden 1508268 2005-08-17 TOTAL COLIFORM P EQ Per 100 milliliters
Post-Treatment / Finished ph 1521637 2005-08-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1521638 2005-08-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 36 1521640 2005-08-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kitchen sink 1521960 2005-09-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 1521951 2005-09-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 1548152 2005-10-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1556059 2005-11-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 88 1569786 2005-12-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished GARDEN FAUCET1600660 2006-01-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KT 1600678 2006-02-09 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1611801 2006-03-09 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished GARDEN FAUCET1628565 2006-04-21 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 1633763 2006-05-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 82 1647960 2006-06-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 17 1670146 2006-07-24 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished shop sink 1687186 2006-08-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1700847 2006-09-25 TOTAL COLIFORM A EQ Per 100 milliliters
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Post-Treatment / Finished garden faucet 1707730 2006-10-09 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden tap 1725951 2006-11-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1740568 2006-12-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1748114 2007-01-18 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1760398 2007-02-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden tap 1767484 2007-03-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 5 1782807 2007-04-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1800373 2007-05-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 70 1817534 2007-06-26 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KITCHEN SINK 1824361 2007-07-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished GARDEN FAUCET1835754 2007-08-02 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 1854473 2007-09-11 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kitchen sink 1870680 2007-10-11 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1885968 2007-11-20 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kitchen sink 1894390 2007-12-07 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kit faucet 1920175 2008-01-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 1928234 2008-02-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kitchen sink 1945946 2008-03-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 1957724 2008-04-24 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 1960018 2008-05-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 1975326 2008-06-09 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 1997442 2008-07-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2004311 2008-08-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 2019598 2008-09-02 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 2037876 2008-10-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 70 2058280 2008-11-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2075682 2009-01-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 2075686 2009-01-05 TOTAL COLIFORM A EQ Per 100 milliliters
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Post-Treatment / Finished ph 2090355 2009-02-04 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kitchen sink 2105392 2009-03-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 2112450 2009-04-03 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 2131494 2009-05-14 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 1 2149764 2009-06-26 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 91 2155446 2009-07-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 60 2177507 2009-08-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 90 2197426 2009-09-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 91 2205450 2009-10-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 91 2223341 2009-11-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 91 2238928 2009-12-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 2 2242899 2010-01-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 2264667 2010-02-16 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 2276163 2010-03-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kitchen sink 2280042 2010-04-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 88 2304901 2010-05-21 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 88 2318157 2010-06-10 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2321914 2010-07-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 2339924 2010-08-10 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 80 2351074 2010-09-01 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 2371378 2010-10-07 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 2397505 2010-11-29 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden faucet 2404539 2010-12-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2408676 2011-01-03 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kitchen sink 2431421 2011-02-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kitchen sink 2442993 2011-03-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 88 2448243 2011-04-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ktichen sink 2462376 2011-05-09 TOTAL COLIFORM A EQ Per 100 milliliters
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Post-Treatment / Finished garden tap 2481046 2011-06-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 88 2485030 2011-07-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 88 2509722 2011-08-11 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kitchen sink 2527232 2011-09-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 5 2536485 2011-10-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 2550279 2011-11-09 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kitchen sink 2566202 2011-12-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished garden tap 2579272 2012-01-24 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2585987 2012-02-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 82 2599475 2012-03-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2617862 2012-04-20 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2624005 2012-05-01 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2643365 2012-06-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2655152 2012-07-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 2668175 2012-08-07 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2679866 2012-09-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 2700026 2012-10-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 2718529 2012-11-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2722861 2012-12-04 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 2737391 2013-01-02 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 80 2748187 2013-02-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished ph 2763915 2013-03-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2778112 2013-04-16 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 65 2785468 2013-05-02 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2806381 2013-06-20 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 2820683 2013-07-16 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 1 2829082 2013-08-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 60 2839808 2013-09-03 TOTAL COLIFORM A EQ Per 100 milliliters
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Post-Treatment / Finished 64 2867516 2013-10-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 15 2881912 2013-11-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 90 2894059 2013-12-18 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 70 2899230 2014-01-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 30 2913593 2014-02-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 30 2921485 2014-03-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 3 2942276 2014-04-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 80 2955416 2014-05-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 25 2965791 2014-06-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 77 2985497 2014-07-18 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 70 3001616 2014-08-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 5 3013529 2014-09-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 25 3032309 2014-10-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 77 3048945 2014-11-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 80 3060862 2014-12-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 80 3066309 2015-01-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 80 3085909 2015-02-09 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished #80 3098967 2015-03-24 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 80 3107447 2015-04-21 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 4 3123501 2015-05-26 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 9 3136352 2015-06-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 70 3155145 2015-07-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 88 3168222 2015-08-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 77 3176456 2015-09-04 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 15 3198748 2015-10-16 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 77 3207999 2015-11-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 66 3226160 2015-12-18 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 61 3241458 2016-01-21 TOTAL COLIFORM A EQ Per 100 milliliters
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Post-Treatment / Finished site 67 3245743 2016-02-04 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 26 3260769 2016-03-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 66 3277791 2016-04-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 14 3282520 2016-05-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 88 3303015 2016-06-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 15 3316787 2016-07-14 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 80 3334335 2016-08-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 14 3347321 2016-09-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 14 3366949 2016-10-28 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 66 3374178 2016-11-07 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 3388030 2016-12-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 3399285 2017-01-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 77 3415363 2017-02-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 87 3420963 2017-03-07 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 88 3440112 2017-04-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 5 3445895 2017-05-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 14 3466453 2017-06-21 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 3474928 2017-07-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 14 3498223 2017-08-29 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 80 3508722 2017-09-19 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 80 3520465 2017-10-16 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 3537602 2017-11-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 60 3545655 2017-12-08 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 14 3563025 2018-01-12 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 3571471 2018-02-14 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 14 3585112 2018-03-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 80 3597178 2018-04-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site14 3617743 2018-05-04 TOTAL COLIFORM A EQ Per 100 milliliters
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Post-Treatment / Finished site 3 3622591 2018-06-11 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 14 3644316 2018-07-30 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 76 3653084 2018-08-17 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 77 3676463 2018-09-24 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 66 3687625 2018-10-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished kt 3701982 2018-11-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished #85 3714550 2018-12-14 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 7 3731028 2019-01-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 77 3739868 2019-02-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 77 3752728 2019-03-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 15 3754205 2019-04-01 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 76 3783275 2019-05-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 65 3810110 2019-07-29 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished #80 3820995 2019-08-19 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 3 3830330 2019-09-11 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 23 3855746 2019-10-11 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 93 3859920 2019-11-01 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 15 3871960 2019-12-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 89 3892494 2020-01-21 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 79 3905476 2020-02-19 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 5 3917846 2020-03-19 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 80 3935616 2020-04-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 79 3946291 2020-05-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 77 3959974 2020-06-15 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 8 3969982 2020-07-16 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 79 3993001 2020-08-14 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 76 4010526 2020-09-18 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 66 4025180 2020-10-16 TOTAL COLIFORM A EQ Per 100 milliliters
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Post-Treatment / Finished site 15 4042119 2020-11-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 8 4049594 2020-12-10 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 15 4079582 2021-02-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 29500 green rive   4080245 2021-02-25 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 65 4089373 2021-03-04 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 8 4105815 2021-04-16 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 67 4114952 2021-05-13 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 8 4140476 2021-06-22 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 5 4140480 2021-07-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 79 4163570 2021-08-30 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 79 4183436 2021-09-27 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 3 4190369 2021-10-20 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 5 4210449 2021-11-29 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 18 4224671 2021-12-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished 2 4225985 2022-01-05 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished sltr? 89 4246276 2022-02-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site #89 4257521 2022-03-23 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 78 4270967 2022-04-26 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 5 4277919 2022-05-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished stite 15 4293350 2022-06-06 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished site 88 4312345 2022-07-20 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE#77 4323852 2022-08-10 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 18 4353432 2022-09-02 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished KIT SINK 4360234 2022-10-21 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE #73 4365958 2022-11-09 TOTAL COLIFORM A EQ Per 100 milliliters
Post-Treatment / Finished SITE 77 4401493 2023-01-26 TOTAL COLIFORM A EQ Per 100 milliliters
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