


FProvidence
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pH Transition Implementation Plan
Philip J. Holton Water Purification Plant
Monthly Report
January/February 2013

This Monthly Report follows the outline of the RIDOH December 6, 2012 letter requesting
monthly updates on all activity related to corrosion control.

1. pH Transition

The transition to a higher pH began on Wednesday, February 6, 2013. It was originally
scheduled to begin on Monday, February 4 but the Plant had to shut down to accommodate
work under the Filtration System Improvements Project.

As per the August 3, 2012 Memorandum to RIDOH from Providence Water, the Lime and
CO; doses were to be lowered to achieve an initial incremental rise in pH of 0.2, with the
ultimate goal of an initial 9.9 pH. The Lime and CO; doses were adjusted throughout the
month of February, and as of February 22, the Effluent pH rose from 10.06 to 10.29. In the
Distribution System, at 552 Academy Avenue, Providence, the pH rose from 9.75 to 9.91.
Once the pH stabilizes at the desired level, water quality data from the various testing sites
will be evaluated over a subsequent period of three weeks. If no adverse effects are observed
over this period, the next planned step for an additional .2 increase in pH in the Distribution
System will be implemented.

See Attachment No. 1 - January/February pH and Alkalinity Data Tables.
2. Special Sampling Studies of Lead Service Line
A. Sequential and LSL Sampling & Testing

A Sampling Protocol for both inside faucet and outside spigot sampling with both field
and laboratory testing was formulated, and approved by both the Panel and RIDOH.
Eight volunteer participants meeting the Protocol's criteria were culled from a pool of 190
addresses, and the internal plumbing of each participant’s home was measured.

The sequential sampling and testing of the cight sites for the Pre-CCTC (Corrosion
Control Treatment Change) was accomplished by the end of January to establish baseline
conditions, and the Post-CCTC sampling began on February 11, and continues based on
the Protocol.

Page 1 of 5




Note that, per the Protocol, the sampling is done after a minimum of 6 hours of
stagnation. For the Inside sampling, the faucet is kept fully open because of the inability
to always attain a consistent flow rate since most inside faucets are of the single
handle/arm type. On the other hand, the conventional Outside spigot is a turn type of
valve, where the same flow rate of 2+ gpm can be achieved each time we sample, by
marking the handle to a reference point. Representative samples of water from within the
LSL are collected.

The data presented to date is raw and has yet to be analyzed. It is noted that there are
some elevated lead levels in sequential samples taken of water residing within the lead
service line. We believe that some of the reasons for this are not only the 6 hour
stagnation, but the higher pipe flow velocities associated with higher flow rates from the
faucets. Higher lead levels under these higher flow conditions appear to concur with
similar observations noted by Marc Edwards (Expert Panel Member) in independent
testing which he has previously performed within the system, and his theory of a
relationship between dislodged particulate iron and lead release. (See Item 3 below).
Furthermore, the Lead (particulate) and Dissolved Lead levels show that the particulate
lead is significantly higher. There may be a drop in particulates and lead levels as we
proceed on with the flushing of these lead service lines.

There has been some discussion of performing sequential sampling (and testing) at a
lower flow rate at some of the participants' homes to compare the lead concentrations at

more normal rates of water usage.

See Attachment No. 2 - Samples from Lead Service Line, for the eight participant
site/address test results, for essentially all metals.

PRS Stations' Monitoring (Academy Ave., Brown University, Commercial Building)

The PRS Stations sampling and testing was resumed at the end of January, again to
establish Pre-CCTC baseline conditions, and sampling with both field and laboratory
testing continues Post-CCTC.

Virginia Tech (VT) Pipe Loop Rigs (Academy Ave., Water Treatment Plant)

The VT Rigs were place back in service the last week in February, and samples have
been taken and testing is in progress. The intention is to sample and test once per month.

See Attachment No. 3 - Virginia Tech Pipe Loop Rig Instructions.
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Special Sampling Studies - Lead attached to Iron Particles

A member of the Expert Panel, Marc Edwards, with his associate Sheldon Masters (both from
Virginia Tech), studied the relationship between elevated iron concentrations and lead release.
On January 15, 2013, Sheldon, along with Marc, presented the findings of their study to date
to Providence Water in a PowerPoint presentation entitled "Effect of Particulate Iron, Natural
Organic Matter and Orthophosphate on Corrosion in Low Alkalinity, High pH Water". For
the study, synthetic water, similar to Providence's water, was formulated and used. Further
study is on-going and arrangements are being considered to ship actual Providence water for
use in further experimental work in this regard. (Also see Item 2A for additional tests.)

See Attachment No. 4 - Referenced Power Point presentation.

Special Sampling Studies - TCR Sites, LCR Sites, WTP Finished Water

A. Special Total Coliform Rule (TCR) Sites (4}
Four TCR sites were chosen for ease of sampling and their dispersed geographical
locations.  Additional Pre-CCTC sampling and testing began at these sites on February
1. Post-CCTC sampling in on-going and being conducted once every two weeks.

B. Lead and Copper Rule (LCR) Sites
The additional testing of the LCR sites (100) during the normal 6 month semesters began
in December 2012. The additional tests being conducted, as requested by the Expert
Panel, are for Dissolved Lead, Total Iron, and Total Zinc.

C. Total Coliform Rule (TCR) Sites (44)

In addition to normal testing for Free Chlorine in the field and Total Coliforms in the
Lab, Turbidity testing has been added.

D. WTP Finished Water Sampling
Providence Water has added Oxygen Reduction Potential (ORP) to their daily analyses of
the finished water. In addition, both field and laboratory sampling and tests have

occurred one week Pre-CCTC, with weekly field tests and laboratory tests every 8 weeks
Post-CCTC.
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Experimental Pipe Loops

Eight, four (4) foot lead service lines (5/8" inch) have been harvested for use in the pipe loop
racks, A more detailed pipe loop rack (8 loops) schematic was developed for fabrication at
the Water Treatment Plant in the CO; Feed Room. A commensurate List of Materials has
been completed along with a detailed Operational and Sampling/Testing Protocol. Presently,
certain instruments, pumps, valves etc will be salvaged from the Iron Pipe Loops at the Bath
Street Pump Station including those used in pipe loops in DC. The initial procedure will be to
condition 16 lead pipe sections and use the best 8 for future experiments/pilot studies. The
actual fabrication of the test loops is expected to begin in March.

As per the Expert Panel's report, further consultation with the Panel is in order once the data is
analyzed to determine what future experiments/pilot studies may be warranted.

See Attachment No. 5 - Pipe Loop Schematic, List of Materials, and Protocol.
Providence Water Distribution System Improvements
A. Unidirectional Flushing Program (UDF)

Keeping the Expert Panel's advice to not corrupt the data from the various treatment
change sampling and monitoring sites, which are numerous and throughout the system,
the UDF Program has been modified to avoid the sampling arcas, and limited to non-
obtrusive, 1solated areas. Because of this, presently, Providence Water envisions that
unidirectional flushing can only be performed on 100+ miles of unlined cast iron water
main this coming year. UDF will be accomplished in six sequenced areas, A-2, A-4, A-5,
PA-1, PA-3, and PA-5,

See Attachment No. 6 - Unidirectional Flushing (UDF) Program map.
B. Infrastructure Program (Cleaning & Lining, and Replacement of Water Mains)

Two Water Main Replacement Contracts (WMR PW-2 and WMR PW-2) will restart in
the Spring using three contractors. Cleaning and lining were included. In addition, two
additional WMRs (WMR PW-3 and WMR PW-4) arec currently being designed for
construction start in June and July 2013 using four contractors. PW-3 will be advertized
in March and PW-4 in April. These four contracts will replace 55,200 linear feet of
unlined cast iron water main, and an additional 12,310 linear feet will be cleaned and
lined.
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In addition, other smaller specific water quality driven water main replacements have
been accomplished, amounting to 7,650 linear feet,

Furthermore, through coordination with work being performed by the Narragansett Bay
Commission (NBC), additional water main replacements are being accomplished
amounting to 26,950 linear feet in a span of 3 years.

In combination, a total of 102,110 linear feet of unlined cast iron water main is presently
scheduled to be replaced or relined.

Due to budgetary constraints, the level of effort for water main replacement and
rehabilitation contracts is predicated on whether the LSR Program continues to be placed
in abeyance. Additional funding to expand water main replacement work is also being
requested in our upcoming rate filing before the Public Utilities Commission (PUC).

See Attachment No. 7 - Water Main Replacement Program map indicating the WMR
PW-1, 2, 3, and 4 locations.
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9.

PROVIDENCE WATER SUPPLY BOARD

WRF 4317 CER Sampling Protocol
Virginia Tech Pipe Loop Rigs
(Academy Avenue & Water Treatment Plant)

PRESS "Circuit", "1", "ON".

Take Ammeter readings at the 3 lower pipe loops: L.C-1, L.C-2, L.C-3.
Collect 0.5 L at all 9 pipe loops.

To FLUSH system, record time, then open the manual bypass valve
on the bottom layer of piping. Let FLUSH for 10 minutes to drain.

At inlet collection point, let FLUSH for 1 minute to drain, then collect
| L. of sample: I-1 inlet. Note time of collection.

PRESS "Circuit", "1", "OFF",

Pour DI Blank into new bottle.

Measure pH, Temperature F, and time of cach collected pipe loop and
collected inlet sample. Be sure to rinse electrode with Ultra pure H20
between each sample. Record results on Sample Collection Log.
Submit collected inlet sample I-1 or J” to Providence Water
Laboratory for further required testing.

10. Repeat at both Academy and Plant CER sites.
11. All bottles and Providence Water report is sent out to Virginia Tech

within 24 hours of completion.

ATTACHMENT NO. 3

























































































































