DW 101 — Surveys

OHA-Drinking Water Services
Silver Falls Conference
April 22, 2015



Why conduct surveys?

e Surveys evaluate capability of PWS, its sources,
operations to reduce likelihood of introducing
contamination & ensure safe drinking water

e Includes an on-site review & inspection of WS
facilities, equipment, operations & monitoring.

e Required under OAR 333-061-0076.



Survey Resources

DW Resources for Partners Page on DWS website
Survey Reference Manual & Survey Forms packets

e |nstructions on how to fill out survey forms
e |ncludes examples, tools & more...



Survey Basics

Survey Forms Packets on DWS Partners web page

e MS Word document (table structure)
e Data entry formats: Check boxes, text boxes, narrative
e Bulleted items note significant deficiencies

Checklist of which pages to include in report




Preparing Before for Survey
Review of WS information

Previous surveys

Drinking Water Data Online

Monitoring & reporting
— Data Online

View Results

CCR reports, Cross
Connection or ASR
reports (CWS)

Correspondence since
last survey

— Contact reports




Preparing WS for Survey
Notify WS of upcoming survey — Approx. 2 weeks prior

e WS should have received survey
letter

* Provide overview of what survey
involves & how long it will take

* Reminder that access to all facilities
is needed

e WS records should be available for
regulator to review

System-wide map, sampling plans, O&M, operator protocols,
ERP, CCR, ASR, M&R records, NSF certification for chemicals




Requesting Storage Tank Photos

Verification that storage requirements are met

e Surveyors not advised to climb storage tanks
e Request photos 2 weeks before survey
showing:
— Access hatch/lid/door in
open/closed/locked
— Vents completely screened
— Other openings/penetrations into tank
interior
e Request photos during visit if not taken before survey
e 2-3 weeks can be given to WS to send photos
e Photos not received or inadequate, significant deficiencies apply.
e Recommend asking for photos of overflow protection




Preparing WS for Survey

Send WS list of items to check before site visit

DWS website — WS Operations — Fact Sheets & BMPs page
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Field equipment to take

Chlorine Test Kit

— DPD type for free & total chlorine
pH meter (corrosion control)

Maps (USGS, Google)

Camera

Flashlight

Mirror

Other useful items

— binoculars, GPS receiver

Be prepared for inclement weather!
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Survey Elements

Water sources

Treatment

Distribution systems
Finished water storage
Pumping facilities & controls
Monitoring & reporting
Management & operations
Operator certification

Multi-barrier Approach

E. Coli photo credit: photobucket

Adenovirus photo credit:
http://cronodon.com/
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Inventory & Narrative

Verify WS information in Data Online is correct

Verify contact information
Where to mail correspondence
s facility license required?

Operator certification level
correct & current?

Operating season — All year vs.
seasonal use

— Establishes coliform
monitoring timeframe

Emergency connections

. Oregon Public Health
Drinking Water Data Onli
Introduction = D

OR41 00064
Contact: KENM

Facility ID 00s ctivity Status Availability
EP
SRC-AA 3-L107471 Emergency
Y WELL #4
ELL #4 - UMATS230 A Permanent

Permanent
Treatment
State ID Facility Name Treatment Process

onfidence Reports (Last 5 Years)
For Year ate Date Certified
20

Aug 08, 2012

Cross Connection Annual Summary Reports (Last 3 Record
0 nce Received Ordinance Status
Final

Filter Type
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Inventory & Narrative

Verify WS information in Data Online is correct

e Population, customer use or # service connections
— Population based on average annual daily population

— Small community populations:
http://www.pdx.edu/prc/population-estimates-0

— Service connections based on number of meters or
connections in CWS. For TNC, use # of buildings, RV
spaces, standpipes, etc.

e Land ownership can also be considered
Determines WS type (CWS, NTNC, TNC, SR (non-EPA)
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Inventory & Narrative

Verify WS information in Data Online is correct

Coliform samples to
collect & how often

— Based on WS type &
population

— Monthly vs. quarterly

Service characteristics &
owner type codes
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Narrative
Brief description of water system facilities

Narrative:

The Crooked River Ranch Water Company is approximately 8 miles from Terrebonne accessible via the NW
Lower Bridge Market Rd. The water system serves residential and commercial customers including a summer
recreational population. The system consists of two wells, two storage tanks, a pumping station, and over 100
miles of distribution piping. Two pressure zones divide the system with a well located in each zone. Both wells

have the ability to serve either zone. There is an emergency well located at the golf course and is seldom
used. The golf course has full control of this well. It is physically connected to the water system with a valve

separating the two systems.
The survey was conducted with Frank Day and Art Sharkey with Avion Water Company.

e Driving directions

e Also serves summer recreational population
e Water facilities

e Pressure zones & distribution service areas
e Specifics on emergency sources

e \Who participated in the survey visit



Schematic

Snapshot of how water flows through the system

Show all SRC, EP names & identifiers
Storage facilities (flow directions to/from storage)
Treatment (chemical injection & monitoring sites)
Distribution system/pressure zones
Interties & emergency connections
Sanitary hazards & proximity to sources
Other useful information to include:
— Storage high/low levels, pipe diameters & distances
— Location, aerial or other reference maps



Schematic examples

1 Well/Entry Point:

—_— =
Well Storage Distribution
2 Wells/Entry Point:

>
Well A .

(SRC-AA)
Storage
Dlstrlbutlon Tank

(<]

Well B &4
SRC-AB System
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Schematic examples

Multi-wells/multi-entry points/residual maintenance:

> Storage
[ <] T Cl? SRC-BA
ank “
SRC-AA —— N &

. EP-A EV

SRC-?B T \ %H

Cl?
) —
/ Dist. System
Upper Dist.
System

.
Storage
in Distribution
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Schematic Examples
TNC with well, pressure tank




Schematic Example
TNC with well, pressure tank & chlorine




Schematic Example
NTNC with well, UV
& pressure tank

Include:

e Photos

e Valve locations

e BFDs

e Pre-filter locations
e Notes & comments




Symbols.doc

e Located on DW
Resource Survey Page

e Pre-made graphics to
copy & paste into form

e Easyto use

e Schematic should be
easy to read & follow
water flow from source
to distribution




Source Info

Identify changes to Entry Point, Sources & Treatment

Entry Points & Individual Sources

e Name (EP-A, SRC-AA, SRC-AB)

e Source Type (GW, SW, GWUDI,
purchaser)

e Availability (permanent/seasonal,
emergency, abandoned, etc.)

e Treatment codes

e Land Use

e Source capacity (gpm)

e QOperational use of sources

e Modification to existing sources

— Plan review (deepened well)

List of treatment codes in survey forms
22



Source Info

e Source Water Assessment completed?
— Check Inventory Page for SWA status
— Review delineation with operator

e Has WS implemented protection?

e WS interested in source protection?
— Notify DWS geologist

Emergency Wells

Ask about use.
Consider changing to
seasonal if source is
used every summer!
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Well Info

Significant Deficiencies:

e Sanitary Seal & casing
watertight

e |f vented, is well properly
screened?

e Wellhead protected from
flooding

e \Well meet setbacks from
hazards

e Raw/treated sample taps
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Compromised
well sanitary seals
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Compromised sanitary seals
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Well vent screening

Down-turned screened
vent or alternative
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Wellhead Protected from Flooding

Casing height

Wells in vaults



Potential Sanitary Hazards

Not allowed <100 feet of a well:
e See potential sanitary
hazards listed on back of well
info page
e Not allowed <50 feet of a
well:
e Gravity sewer line
e Septic tank
e SW located <500 feet of
source
e Note distance to SW

30



Potential Sanitary Hazards

31
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What'’s this behind the well?



Raw Sample Tap
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More Raw Sample Tap

Non-threaded tap work well to
avoid cross connections
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Springs

Significant Deficiencies:

Meets setback from
hazards

Raw water sample tap
Treated sample tap
Constructed of
impervious durable
NEIEE]

Watertight access
Screened overflow
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Spring box in good condition
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Buried spring box &
overgrown vegetation

Culvert-style spring
collector
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Roots grown into inflow
pipe to spring box

Surface water
infiltration
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Access hatch not secure
& watertight

Overflow pipe screened,
close to collection box



Drawing of spring
source
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Disinfection

e Disinfection method &
location
e Disinfection Type:
e Source water (SW/GW)
e Detectable residual
e QOther purpose (Fe/Mg)
e Proportional to flow
e Dosage Recorded

Treatment Codes
4-log Viral inactivation — D361
Residual maintenance — X401 (gas)
or X421 (liquid)
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Disinfection

Significant Deficiencies:
e DPD or other EPA approved method used
e NSF 60/61 certified (or equivalent)
e Verify NSF logo on product
e Request certification documents
e Are raw water samples taken as required (GWR)?
e Applies to any WS N B
adding disinfectant |[ESEECEERESE SN
not meeting 4-log
e Check Data Online
for assessment

/ [ 1 S ota -B2D 06 SRC BA 4t;'| b:t‘

I Apr17 i : ota Ab -B2D1717 Hospital

Sa m p es : d o] Ab City Hall
or 17 ¥ 0 Ab

BLM

Airport
City Shop

Hospital
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Disinfection Options

Chlorine Gas

Sodium hypochlorite

Calcium hypochlorite

Ultra-violet light (UV)
Chloramines (chlorine + ammonia)
Mixed-oxidants

Ozone

Others?

It’s good to ask operator...
— Do you ever chlorinate?
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Chlorine Disinfection

Chlorine Gas Sodium

hypochlorite
(liquid)

Calcium
hypochlorite
ellle)
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Chlorine Disinfection

Sodium hypochlorite (liquid)

e Less hazardous, highly corrosive

e Varying strengths

e Loss of available chlorine over time

e Should not be stored with dry chemicals & petroleum products
 On-site generated (Brine tank, ~0.8 % strength)

Calcium hypochlorite (solid)

e Powder or pellet

e Uses dispenser

e Approx. 45% available chlorine
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Disinfection — UV Light

Significant Deficiencies
e Plan Review approval?
e NSF 55 Class A allowed if no
EC detected & minimum
distribution system
e All water contacts UV light (no
by pass)?
e Annual raw water sampling
done?
e Lamp sleeve cleaned & replaced
per manufacturer
e |[ntensity sensor with alarm or
shut-off
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Disinfection

CT evaluation for disinfection:

e Applies to SW, GWUDI & GW systems required to meet 4-log
inactivation for viruses

e Disinfection verification or tracer study is needed

Significant deficiencies:
e No effluent flow meter or adequate alternative on contact
chamber or clear well
e Determines peak flow for CT calculations
e Has a tracer study been conducted or adequate alternative?
e |f system experienced confirmed E. coli & practicing
disinfection, refer to Disinfection Verification Form
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Recording chlorine residual levels

Residual maintenance

At least twice per week in
distribution
Recorded in log book

4-log Disinfection (GW)

Viral inactivation

Must measure chlorine
residual daily at or before
first user

Reported monthly to
DMCE
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Treatment

Documents treatment:

e Process used

e Chemical added

e Purpose

e Location in system

e Treatment type codes
(on opposite page)

Significant Deficiencies:

e Chemicals NSF 60
certified or equivalent?

e Corrosion control
operated within
parameters set by DWP
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Treatment Code Configurations



Corrosion Control

Levels must be measured, calculated & recorded daily

PWS adding soda ash to control pH

Treatment

State ID 3 Treatment Process

Consumer Confidence Reports (Last 5 Years)
Date Received Date Certified

Ordinance Received Ordinance Status
Final

Minimum pH set at 7.2
with no excursions
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Treatment

Aeration hydrogen sulfide removal
Iron removal

Questions to ask operator:

e Equipment inspected routinely & documented?

e Redundant equipment available (dosage pumps)?

e QOperator aware of OSHA requirements for chemical
storage, handling & containment?
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Storage & Pressure Tanks

Significant Deficiencies:

e Secured hatch

e Watertight

e Overflow drain protected
e Screened vent

Request photos to verify if
tanks cannot be climbed
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NOICCRERLE



NOICCRERLE

Access hatch open/closed/locked Openings into tanks

56
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Overflow pipes

NOICCRERLE

Screened vents
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Distribution System

Significant Deficiencies:

e Distribution system
pressure > 20 psi

60
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Distribution System

Service Area & facility map
— Good to review before doing survey
Metered service connections
System leakage, waterline depth
Looped piping, hydrants/blow offs on dead end lines
Flushing program
Adequate number of valves & valve turning program

Provides details on the overall maintenance
of the distribution system



Cross Connection Control
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Distribution System

Deficiencies

Ordinance or enabling
authority (CWS only)

Devices tested annually
(CWS, NTNC, TNC)

Annual Summary Report
(CWS only)

Certified CCC Specialist

— Only for CWS >= 300
connections
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ution System

See Cross Connection [

WELL #6 - LB4895

Section on Data On“ne : EP FOR WELL #7

WELL #7

InventOry Page Treatment

State ID Facility Name Treatment Process

Check with operator on
list of devices to verify
te Sti n g re CO rd S Consumer Confidence Reports (Last 5 Years)

For Year Date Received Date Certified

Ask to review most | nzo. 201

recent ASR on file. * e

Cross Connection Annual Summary Reports (Last 3 Records)

Ordinance Status ASR Received
Final
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Distribution System
Booster Pumps & Auxiliary Power



65

Water Quality Monitoring

Significant Deficiencies:
e |s all monitoring current?

e Have MCL violations been
addressed?

e Written coliform sampling
plan?

* Review chemical
schedules in Data Online.

e Reduced monitoring may
apply.




Water Quality Monitoring
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Last sample date + frequency gives you next sample date!




Coliform Sampling Plan

Sampling Technique

COLIFORM SAMPLING FLAN Elri'nk'mg Water Prog 3 -
9 i 1. Remave aerator from faucet
il PWS IDf: 4100484 2. Sterilize faucet
ity of Tsls ity S ID#: 4100454 .
City of I 3. Run water for 3 to 5 minutes
stem Operator: Hulse/Skillings (541) 963-5017 Date: 04/18/11 4. Use sample bottle that was received for laboratory
s Wi 5. o ’ il ready to take e i
tem must collect 2 e form samples eve - -]-?D not break seal until mad" to taj..(b samPl‘
& e 6. Put on sterilized rubber gloves before breaking the seal on the bottle
O Ground water with 4-log viral disinfeetion (chlorination with adequate eontact time) and 7. Turn water down so not to splash
conducting compliance chlorine residual moni « all 4 repeats must en {rom 8. Remove scal and lid from bolile and take sample quickl
distribution system, no source sample requi 0. Fill o ple qumekly
! a4 ' pleTed S . 2. bottle to ¥4 inch from top
[ Surface Water —all 4 rep must be form distribution system, no source sample requir 10 As soon as filled reh .
[J Ground water with ultraviolet treatment only or practicing chlorine residual - 415 500 1_:1‘9-'-' return lid
! 11. Turn off water and return aerator to faucet

maintenance ource after sample* is required in on to the 4 repeats
PP i - 1 e | n - . .
£ Ground water with no treatment — a source sample * is required in addition to the 3 12, Fill out mmp]e record with date, time, 1(}06.1.1011, sample type, and sampler
. ’ i 13. Send water sample overnight to laboratory
Sampling Technique (attach sampling technique): See Attachment . 7

Sampling Collection Site Rotati

Routine 5 2
Wal-Mart Subway
11619 Island Ave

Routine Site #3

Union County Shops
10513 N M ster
Istand City, OR 97850

Routine Site #4
Mountain View Pumphouse

10809 Walton Rd
1020 A S

Robert Beeman (Residence)
10413 F A
Istand City, OR 97850 . *Source Walton Rd |
7. Atiach a map of the distribution system showing the water source(s), reatment rooms, and sampling

site locations.
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Management & Operations

Significant Deficiencies:
e O&M Manual

e Review & update as
needed.

e Emergency Response Plan

e Review < 5 years.
Update contact
information, phone
numbers yearly.

e Proof of completion
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Management & Operations
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Management & Operations

O&M Manual:

e Document maintenance & operational tasks associated with
sources, chemical analyzers and disinfection equipment,
storage tanks & distribution system components (i.e.,
backflow devices, isolation valves, hydrants).

Emergency Response Plan:

e Written communications & authority, WS hazards review,
emergency equipment & water supplies, emergency
response procedures.

Staff need to be instructed & trained in using O&M & ERP
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Management & Operations

DRC certified at appropriate level?
e Check Data Online
Written protocols for under certified operators?
Major modifications submitted for plan review?
Is WS required to have master plan (>300 connections)?
Is WS in compliance (under enforcement)?
PN issued for violations?
Are CCR delivered to customers yearly AND certified?



‘ Oregon Public Health

Drinking Water Data Online WS/Operator certification

Int . ] 0 > Mame Look Up ] Up ~ Quicl Link
OR41 00500 MADRAS, CITY OF Classification: COMMUNI

Contact: " 3ED Phone: 541-47
County: JEFFERSCN

Nmber ot oomection e e Check DRC & certification

Regulating Agency: 1 .

Owner Type: LOCAL GOVERNMENT q d f WS

Licensed By: I re u I re Or ¢

Approved Drinking Water Protection Plan: No

Source Water Assessment () # f t 1 & t t t

Lot Survey Dat: o 17 201 OoT connections reatmen
Sources

Facility ID Eacility Name - Well Logs Activity Status Availability Ca n Cha nge Ce rtification

EP-A EP FOR DESCHUTES VALLEY WD (00501) A

IEEPE\*_';:;HRL;LIIE;I:I‘-;:LE 1) crmanent req UIrementS

WELL JEFF4
EP FOR WELL #3
WELL JEFF404

Treatment

State ID Facility Name Treatment Process Treatment Objective

Consumer Confidence Reports (Last 5 Years)
For Year Date Received Date Certified
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N/A

N/A

TNC Checklist

Surface Source
Yes No

[l [0 Cartridge filter used (if not, use “WTP” form)
] [ eTurbidity requirements met
[1 [ elssystem under SWTR order?

Yes No
o
L O
o

Intercepting ditch
@ Treated water sample tap [_] N/A (not treated)
oR er sample tap
o Meets hazard setback

o S | g N |f| Ca nt Well Construction & Protection*
Yes No Yes No
« . . [] e Sanitary seal and casing watertight O X
d Efl C I e n C I e S a re 1 elf vented, properly screened not vented |
J ® Raw water sample tap: Uses house kitchen tap ]
. H—1 eTreated sampletap  [X] N/A (not treated) 0 X
bu I IetEd Ite mS ] Protective housing 1
J Pitless adapter ]
[]  Wellhead terminates > 12-in. above slab/grade |
X [0 eWellhead protected from flooding |
L InCIUde Other pages X [0 eMeets hazard setback  ft: | ——
. B Concrete slab around casing: Well located in vault [
If m O re th a n 1 We I I [ Well logs from each source
] Pump to waste piping reservoirs
. * Attach well information page if more than 1 well
and/or storage is Monitoring
Spring/Other Source Construction Yes No
B
u S e d ® Impervious/durable material
@ Screened overflow
Bottom drain and shutoff valve ]
P H o Watertight access hatch/entr,
e Add disinfection ; y -
O

page if needed.

e

Transient (TNC) and State Regulated (Non-EPA) Water Systems

Treatment

o NSF 60/61 certified (or equivalent)
Equipment maintained properly
Dosage recorded [ | N/A

Pressure Tanks* - 3 tanks installed in 2005

Used for contact time

Accessible for maintenance
Separate inlet/outlet

Bypass piping

Drain

Pressure relief device

Air bladder/diaphragm

Valve for adding air

Access port (if >1,000 gal)

Water level sight glass (if >1,000 gal)

*Attach “Storage & Pressure Tank” page for

o All MCL violations addressed N/A

o Previous 12 months of routine
coliform sampling up to date

o Nitrate sampling up to date

® Initial arsenic test done

e Coliform sampling plan

All violations from the past 2 years
resolved [ ] N/A — no violations

Management

Chlorination and UV
Yes No

0O 0

Yes No
X O

(Attach “Disinfection” page)

Chlorination for: [ | Residual maintenance
[] Disinfection (4.0-log virus)
[] Other:
UV for: [] Total coliform positive source

[] 4.0-log virus (186 mJ/em?)

o o

[] Other:
Comments:

PWS constructed before 8/21/81
@ Plan review approval [ N/A
o Emergency Response Plan
o Operations and maint. manual
o SNC or out of compliance with AO
@ Public notice not issued as required

e Distribution: Required backflo
devices tested annually [<] N

System’s piping is flushed every spring. The septic system was replaced in 1997.

73




74

Deficiency Summary & Checklist

e Checklist provides a
quick review of
deficiencies identified

e Be sure deficiencies
(bulleted items) in
forms matches
checklist
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Deficiency Summary & Checklist

Note significant deficiencies
& rule violations from
survey

Include due dates for
correction & CAP

Update Date Corrected on
summary sheet in file.

Notify DMCE when
deficiencies are corrected
to avoid WS incurring
violation
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Survey Cover Letter

e Cover letter mailed to WS
primary contact. Can also
send copy to owner (ask)

e Letter outlines deficiencies,
corrective action timelines
& documentation needed
once corrected.



Survey Cover Letter

e WS has 30 days to consult with regulator on corrective action

e WS must submit written Corrective Action Plan within 120 days
(18 weeks) from survey letter date (GW only)

Note: SW purchasing systems submit CAP within 45 days (7
weeks). Talk with DWS regulator if letter language is
needed.

Date calculation tool -
http://www.timeanddate.com/date/dateadd/html

* |nclude recommendations & comments on WS improvements
e Commendation can also be noted in letter.
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Outstanding Performer
CWS only

e Reduce WSS from 3 to 5 years

m (DWP) has identified crit
oul i

All criteria must be met:

S : : i l agement, f .1 ‘;: pos WI
® N O IVI C L A L O r TT VI O I a t I O n S I n providing safe water to the pu‘blic.I < pli}lf:fh;[ N d
/ / will have their wates 3 uency reduc
last 5 years

m and 1

Vi

itment Technique

e No more than 1 M&R violation in oot
last 3 years & must be resolved. ’

e No deficiencies or rule violations
found during current WSS

olumn.
rater treatment o

e No waterborne disease outbreak
attributable to WS in last 5 years

there must be a sub
ord

em survey. The designation will remain in effect ¢
continue to be met.
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Survey Follow-Up

e Follow-up actions determine if deficiencies have been
corrected

e Recommend contacting WS shortly after survey is
mailed to:

— Ensure it was received & ask if WS has questions
— Review letter with WS & discuss options to:

e Correct deficiencies, &

e How to meet corrective action deadline
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Survey Follow-Up

Deficiency follow-up
procedures found on
Water System Surveys
page on partners
website
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Data Online — Site Visit Page

Deficiencies & corrective action dates tracked in Data Online

Alerts emailed to regulator to review corrective action &
timeline with WS

If no action is taken, violations are generated

30-day PN is required if failure to correct deficiencies by
deadline.
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Summary

Surveys evaluate changes since the last survey
Preparation & organization is key in an effective survey

Ask operator to walk you through process even if it seems
straight forward

Focus on significant deficiencies (bulleted items) & fill in as
much info as possible

Review all survey forms before ending site visit

Follow-up actions verify deficiencies have been corrected by
WS to ensure compliance

Have questions? Talk with your DWS contact.
We are here to help!
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DW Partners Online Info & Resources

Survey manual & forms — DWS Partners Page
https://partners.health.oregon.gov/Partners/DrinkingWater/

Preparing for WS survey handout
http://public.health.oregon.gov/HealthyEnvironments/DrinkingWater
/Operations/Pages/management.aspx

How to Conduct a Sanitary Survey of Small Water Systems — A
Learner’s Guide (EPA 816-R-03-012)

http://nepis.epa.gov
Sanitary Survey Manual for GW Systems
(EPA 815-R-08-015)

http://www.epa.gov/ogwdw/disinfection/gwr/pdfs/qguide _gwr_sanit
arysurvey.pdf
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Questions & comments

OHA-Drinking Water Services

Michelle Byrd Phone Duty
OHA-Drinking Water Services 971-673-0405

971-673-0425
Michelle.P.Byrd @state.or.us
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