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Attachment 2A
JOINT MEETING OF

DIRECTORS OF UTILITIES COMMITTEE
DIRECTORS OF HEALTH

REGIONAL EMERGENCY MANAGEMENT TECHNICAL ADVISORY COMMITTEE
June 4, 2014
Chesapeake

1. Summary of the March 5, 2014 Meeting of the Directors of Utilities Committee

ACTION:

2. Summary of the April 2, 2014 Meeting of the Directors of Utilities Committee

ACTION:

3. Summary of December 4, 2013 Joint Meeting of the Directors of Utilities
Committee and Directors of Health

ACTION:

4. Public Comment

5. City of Chesapeake Public Utilities and Emergency Management Coordination
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ACTION:
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6. Priorities for Utility Preparedness and Response

Hampton Roads Water and Wastewater Systems Emergency Preparedness and
Response Regional Improvement Plan

ACTION:

7. Regional Hazard Mitigation Planning
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ACTION:

8. Beach Monitoring: 2013 qPCR Demonstration Project in Virginia Beach and 2013
Microbial Source Tracking in Newport News
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ACTION:

9. Source Water Protection Program

ACTION:
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10.Regulatory Update

Cryptosporidium

ACTION:

11.Roundtable Discussion

12.H2O Help to Others Program

ACTION:

13.Regional Sanitary Sewer System Asset Consolidation
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ACTION:

14.Staff Reports

Hampton Roads Water Quality Response Plan:

ACTION:

15.Other Business
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Priorities for Utility Preparedness 
and Response

Whitney S. Katchmark, P.E.
Principal Water Resources Engineer

Directors of Utilities Committee
June 4, 2014

Next Steps: Implementation of Priorities

Hampton Roads Water and Wastewater Systems Emergency 
Preparedness and Response Regional Improvement Plan identified 
6 high priority initiatives.
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1A – Planning Toolbox

1D – Continuity of Operations Planning

2A – Enhance Shelter-in-Place Capability

3A – Inter-utility “Common Operating Picture”

3B – Networking with Key Disaster Response Partners

5a – Infrastructure Grant Funding



1st Proposal:  Setup Working Group

Proposal:  Setup an operations level working group within the 
utilities sector with a few representatives from emergency 
management.
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1A – Planning Toolbox

1D – Continuity of Operations Planning

2A – Enhance Shelter-in-Place Capability

Objectives:  
• Create specific list of needs for the “planning toolbox”
• Evaluate existing COOP templates and potential need for 

consultant support.
• Consider needs and options for Sheltering-in-Place.

2nd Proposal:  Create WebEOC Utility Board

Proposal:  Create a board in WebEOC to collect and display 
information related to water and wastewater utilities. 
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3A – Inter-utility “Common Operating Picture”

Process:  
• Identify data that is typically requested
• HRPDC draft WebEOC board format
• Review with Utilities and Emergency Managers



Proposed Action
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1. Setup an operations level working group within the 
utilities sector with a few representatives from emergency 
management.

2. Create a board in WebEOC to collect and display 
information related to water and wastewater utilities. 



qPCR Performance/Demonstration 
Project for Beach Monitoring

Virginia Beach, VA
May – September 2013

Matt Skiljo
Waterborne Hazards Control Coordinator

VDH, Division of Environmental Epidemiology

• Monitor beach water for fecal pollution and notify the public 
(beach/water users) of health risks, to prevent recreational 
water illnesses.

• Samples analyzed for Fecal Indicator Bacteria (FIB)

• Virginia’s Water Quality Standards (WQS):
• Enterococci  - Marine waters (104 cfu/100ml)

• EPA’s 1986 Recreational Water Quality Criteria (RWQC)
• Established relationships between FIB densities and swimming 

associated health effects (RWIs).

• EPA’s 2012 RWQC
• New epi studies, new methods, & others

Beach Monitoring Methods Background



Culture:
• Current method used in Virginia Beach
• Results available 24 hours after analysis
• Results = living enterococci cells

Molecular:
• New EPA Method, recommended to states
• Results available 2-4 hours after analysis
• Results = living and dead enterococci cells

Beach Monitoring Methods Background

• qPCR method was recommended in EPA’s 2012 
Recreational Water Quality Criteria (RWQC)

• States must evaluate the performance of the method 
before implementing full time and including in State 
Water Quality Standards

• EPA 2012 RWQC provide recommended standard values 
for qPCR methods

Method Enterolert qPCR

Illness Rate 36/1000 32/1000 36/1000 32/1000

Standard 130 cfu 110 cfu 2,000 CCE 1,280 CCE

EPA – qPCR Recommendations Background



• Evaluate Laboratory Performance of Enterococci qPCR 
Methods (EPA Method 1611) of beach water samples.

• Accuracy
• Precision
• Interference/Inhibition

• Evaluate Logistics of Beach Monitoring using qPCR
• Sample collection
• Laboratory analysis & reporting
• Issuing beach closures
• Lifting beach closures

qPCR Project Objectives Background

• Five Monitoring Locations
• 63rd Street Beach (Site 14)
• 78th Street Beach (Site 15)
• Sea Gate Beach (Site 19)
• Lesner Bridge East Beach (Site 20)
• Chesapeake Beach (Site 21)

• Water samples collected weekly at each location

• Samples picked up by HRSD staff at last project site (14)

• Each sample analyzed for both qPCR and Enterolert

• Enterolert at VB Lab  and qPCR at HRSD Lab

• Two qPCR machines used for qPCR analysis:
• Step One Plus (ABI) and Cepheid Smart Cycler (SC)

Chesapeake Bay

Atlantic Ocean

qPCR Project Plan Background



• Relationship of qPCR results vs. Enterolert results
• Inhibition: Frequency and Quantity
• Relationship of qPCR Closures vs. Enterolert Closures
• Laboratory Performance
• Logistics

• Sample Collection
• Sample Pick-up & Transport
• Analysis time
• Reporting time

qPCR Key Results Background



Enterolert vs. qPCR Relationship
qPCR & Enterolert

ABI vs. Smart Cycler Relationship
ABI vs. SC



ABI and SC Duplicates (CCE) Relationship
qPCR Duplicates

• qPCR threshold cycle (Ct) values >3.0 Ct = Inhibited

• Inhibited samples cannot be used to determine exceedances

• n = 98 samples*

Beach Name # Samples 
Inhibited

# Site 
Samples

% of 
samples

Chesapeake Beach (21) 2 19 10%

Lesner Bridge East Beach (20) 2 21 10%

Sea Gate Beach (19) 2 20 10%

78th Street Beach (15) 7 19 37%

63rd Street Beach (14) 5 19 26%

TOTAL 18 98 18%

* 8 duplicate qPCR samples were removed because there were no associated Enterolert results.

Inhibition Frequency Inhibition



• Enterolert exceedances w/ corresponding qPCR results

• qPCR exceedances w/ corresponding Enterolert results

qPCR CCE results:

Beach Name Date Enterolert
(cfu/100ml) Closure? qPCR

(CCE) Closure?

Lesner Bridge East Beach 
(20) 6/11/13 187 Yes 412

(447, 377) No

63rd Street Beach (14) 7/9/13 169 Yes 183
(179, 187) No

Lesner Bridge East Beach 
(20) 9/17/13 201 Yes 102

( * , 102) No

Avg. Result
(ABI, SC)

Sample Exceedances Sample
Exceedances

Beach Name Date Enterolert
(cfu/100ml) Closure? qPCR

(CCE) Closure?

Lesner Bridge East Beach 
(20) 7/23/13 41 No

5310
(7120,
3500)

Yes

Enterolert

Post No Post

qPCR  (CCE)
Smart Cycler

Post 0  (0%) 1 (1%)

No Post 3  (4%) 76  (95%)

n=80 samples.  18 were inhibited (>3.0 Ct) and therefore were not taken into account. 
*  One qPCR sample was inhibited when the Enterolert result caused a posting, therefore it 

was not included in the table (bottom left quadrant).

n=80 samples.  18 were inhibited (>3.0 Ct) and therefore were not taken into account.

Would the Same Beach Closures be Issued? Relationship
Beach Closures

Enterolert

Post No Post

qPCR  (CCE)
ABI

Post 0  (0%) 1 (1%)

No Post 2*  (3%) 77  (96%)



• No Template Control (NTC): Ensure Master Mix reagents are not 
contaminated.

• All results within acceptable range: Single rxn <35 Ct, or <1/3 below 45 Ct

• Method Blank (MB): Water Sample Filtration Blank
• All results showed minimal to no growth.

• Initial Precision and Recovery (IPR): Performed by each analyst and 
demonstrates acceptable method performance.

• All analysts (3) met recovery requirements (detect – 286%) 

• Ongoing Precision and Recovery (OPR): Performed each week samples are 
analyzed to demonstrate ongoing control.

• All OPR results met recovery requirements (detect – 325%)

• Matrix Spike (MS): Performed each week to determine affect of particular 
matrix (water) on recoveries.

• All MS results met recovery requirements (detect – 1123%), except one 
sample that was inhibited (Site 15 on 8/13/13).

Laboratory Performance (HRSD) Quality Control

Category Time Duration Logistics

4 hrs, 35 mins



Weekly Time Duration – 5 Sites Logistics

6:32 pm
10h, 2m

2:19 pm 
5h, 45m

3:46 pm 
7h, 16m

1. Project results do not currently demonstrate that qPCR can be efficiently used in 
Virginia Beach in 2014 using EPA recommended standard for qPCR. 

2. Relationship of qPCR and Enterolert exists in Virginia Beach waters. However, additional 
data is necessary to determine the specific relationship/model and appropriate CCE 
value for a standard, so ratio of beach closures for qPCR and Enterolert will be 
approximately 1:1.

3. Alternatives would need to be developed to provide beach decisions when samples are 
inhibited, since 18% of samples were inhibited. If not, qPCR may not be appropriate for 
the two ocean sites (14 & 15).

4. Additional qPCR projects need to be conducted to further evaluate the method.
Items to consider for future projects:

a) Duplicate Enterolert samples should be collected and analyzed if a future project is 
pursued for additional quality control.

b) More samples should be collected to acquire a larger data set and more samples 
should be collected when samples are expected to be elevated.

c) Identify and consider methods that may reduce sample inhibition.
d) EPA funding for a 2014 project is not available. If a 2014 qPCR evaluation project is 

pursued, a funding source would need to be established.

Conclusions / Next Steps
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HILTON BEACH 
ANALYSIS – PHASE II

Hilton Beach Phase I

• Used a water sampling method that worked in
the past to get results, but it didn’t give us
results that were useful

• Some smoke testing work and extensive water
samples in response to beach testing results

• A few problems were discovered and
addressed.

• But we didn’t find a silver bullet



Hilton Beach Phase II

• More in depth investigation
• Wastewater, Stormwater, Asset Management,
Engineering, and HRSD agreed to coordinate
all efforts of both the Storm and Sanitary
Systems to find and eliminate the cause of the
Hilton Beach contamination

• HRSD is replacing the Force Main and Pump
Station at Center Ave

Hilton Beach Phase II

• Analysis team agreed to a four pronged approach
– Wastewater to smoke test the entire area and begin
new series of water samples

– Stormwater and Wastewater will CCTV all mains in the
analysis area

– Take additional 3 4 water “grabs” to send to the lab
for testing of any fecal contamination just to ensure
that when it does rain a possible contamination
source may still exist in the aged stormwater line
behind Stratford and James River Dr.

– Find and Fix any defects found



Hilton Beach Phase II

Additional Work by Wastewater:
• Additional Smoke Testing and CCTV Work
outside of the original project boundaries was
completed in the North Hilton Section of the
City.

Hilton Beach Phase II
Sampling

Week of March 31, 2014
From Near Warwick Blvd towards River Rd
Site #1: E. Coli: 73, Enterococcus: 199 MPN/100mL
Site #2: E. Coli: 195, Enterococcus: 1920 MPN/100mL
Site #3: E. Coli: 31, Enterococcus: 220 MPN/100mL
Site #4: E. Coli: 243, Enterococcus: 243 MPN/100mL
Site #5: E. Coli: <10, Enterococcus: <10 MPN/100mL

Week of April 28, 2014
Site #1: E. Coli: 63, Enterococcus: 63 MPN/100mL
Site #2: E. Coli: 749, Enterococcus: 3450 MPN/100mL
Site #3: E. Coli: 161, Enterococcus: 63 MPN/100mL
Site #7: E. Coli: 74, Enterococcus: 504 MPN/100mL
Site #8: E. Coli: 92, Enterococcus: 2480 MPN/100mL
Site #9: E. Coli: 959, Enterococcus: 809 MPN/100mL
Site #10: E. Coli: 571, Enterococcus: 216 MPN/100mL

VDH Sample 5/20/14 Sample Enterococci
Sample Description Time #/100mL
Yorktown Beach 10:25 AM 10/<10
Huntington Beach 8:30 AM 120/96
Hilton Beach 7:52 AM 313/383
Hilton Beach #4 8:20 AM 591/620
Hilton Beach #6 8:10 AM 399/226
King Lincoln Park 8:50 AM 30/<10
Anderson Beach 9:20 AM <10/<10

VDH Sample 5/21/14 (follow up sample)
Sample Enterococci

Sample Description Time #/100mL
Yorktown Beach
Huntington Beach 10:05 AM 10/135
Hilton Beach 9:30 AM 292/241
Hilton Beach #4 9:50 AM 336/379
Hilton Beach #6 9:40 AM 369/355
King Lincoln Park
Anderson Beach

VDH Sample 5/28/14 Sample Enterococci
Sample Description Time #/100mL
Yorktown Beach
Huntington Beach
Hilton Beach 11:00 AM 20/<10
Hilton Beach #4 11:08 AM 10/10
Hilton Beach #6 11:14 AM 20/20
King Lincoln Park
Anderson Beach



Hilton Beach Phase II
• Results – Stormwater will execute (some of the rehab/repair work

in house, the rest by contractor):
• 3800 lf of aged Terra Cotta lines in poor to bad condition from N.

Hilton alley way section behind Hammond St down between
Milford Rd and Post St to River Rd. Project to be done in 2 Phases.
Phase I: North Hilton to be done with in house crews; Projected
Start: June July 2014. Phase II: Original Hilton Village to be done by
contractor at this time. In design with Engineering then out for bid.
Projected Start: Fall 2014 (earliest)

• Brandon Heights Drainage Project: Two Phases. Phase I: 900 lf of
aged & deteriorated pipe composes Phase I. Bids out Mid to late
May 2014 (app.) Phase II: 3,150 lf of bad, cracked pipe composes
Phase II of Brandon Heights. Projected Start of Phase II: earliest is
Fall 2014.

Hilton Beach Phase II
• Results – Wastewater will execute repairs as we find them to

include all of Milford and Stratford Rd as replacement projects.
• Two Stormwater Cross Connections to be completed during

Stratford and Milford Rd replacement projects. Projected Start date
for Stratford Rd is Early to Mid June 2014; Milford Rd is in Mid
August 2014.

• Three leaking manholes (2 repaired) third to be done during
Stratford Rd project; Projected Start: Mid June 2014

• Stratford Rd Mainline/laterals/MH Replacement Project, aged,
cracked pipe with slipped joints, storm connections, and leaking
groundwater MHs. Projected Start: Early to Mid June 2014 (app.)



Hilton Beach Phase II
• Milford Rd Mainline/laterals/MH Replacement Project, multiple

sections of Milford from Hurley to app. 300 lf past Ferguson Ave.
Jacked Laterals, bad bellies, 6” to 8” back to 6” pipe segments, poor
to bad joints, storm cross connection. Projected Start: Mid August
2014 (app.)

• Mainline Pipe section of Ferguson Ave from Intersection of
Ferguson and Brandon for app. 300 lf towards Milford Rd – bad
joints throughout. To be completed in conjunction with the Milford
Rd project. Projected Start: Mid October 2014 (app.)

• Mainline Pipe, multiple pipe sections from Post St to HRSD MH
connection behind Hilton Elementary School. SS line is in drainage
way. CIP project bids are getting ready to go out. Contract expected
to be awarded in August.

QUESTIONS ?
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