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2012 Infiltration and Inflow Report

Clark Regional Wastewater District

OVERVIEW

The Clark Regional Wastewater District was formed in 1958. The District has
always maintained a comprehensive construction specification, inspection and
maintenance program to minimize infiltration and inflow into the system. As a
result, the system flow characteristics perform well below the non-excessive
criteria as established in the EPA Infiltration/Inflow Analysis and Project
Certification (publication 97-03).

ANALYSIS

The District’'s average dry weather and wet weather flows are well below what
would generally be considered excessive. Average dry weather flows greater
than 120 gpcd generally indicate excessive infiltration. Dry weather flows occur
during periods of high seasonal groundwater and little or no rainfall. The
District’s infiltration remains well below excessive at only 77 gpcd. Average wet
weather flows greater than 275 gpcd generally indicate excessive inflow. Wet
weather flows occur during periods of significant rainfall including apparent
ponding and surface runoff. The District’s inflow remains well below excessive at
only 104 gpcd.

For the purpose of this report, population calculations have been based on
population equivalents. This method calculates a population based on the total
number of Equivalent Residential Units (ERU’s) multiplied by the planning
assumption of people per ERU. This assumption is 2.43 people per ERU for the
Salmon Creek Treatment Plant (CH2M Hill, 2004 SCTP Phase 4). The
calculation for population equivalent effectively includes commercial and
industrial ERU’s in addition to residents of the area.

Flow data during 2012 includes several gaps in the data due to construction
activities at the Battle Ground Equalization Basin. Flow meters for Battle Ground
influent and effluent, Meadow Glade, and Hockinson were all offline at times
between June and December. Flow data for those out-of-service periods are
estimated based on flows from adjacent days and active rainfall (highlighted on
flow reports). While not completely accurate, these rough estimates are
sufficient for this analysis. They are limited to 13 out of 353 total days of data
and actual data was used for excessive inflow and infiltration calculations.

As shown on the attached Annual Infiltration/Inflow Report (I/1), the District’'s 2012
I/l of 2.00 MGD represents an increase of 82% over the 2003 base year.



To better understand I/l trends in the system, the District reviews the average
monthly flows and rainfall between January 1997 and December 2012. Table 1
shows that the second lowest I/l year on record is 2003. The District's I/l
averaged 1.43 over the past 16 years. Looking more closely at rainfall, the
District’s average I/l for those years prior to 2012 that exceeded 40 inches of total
rainfall is 1.63. Based on the historical performance and excessive inflow and
infiltration calculations, the 2012 1/l of 2.00 with over 40 inches of rainfall does not
lead us to believe that the system is experiencing higher than normal I/I.

TABLE 1

1997-2012 1/l AND RAINFALL

Min of Average Max of Average

Monthly Flow Monthly Flow Annual
Year (MGD) (MGD) I /1 Rainfall
1997 3.90 5.73 1.84 48.18
1998 4.27 5.48 1.22 45.73
1999 4.20 5.92 1.72 43.87
2000 441 5.23 0.82 32.89
2001 4.39 5.74 1.35 36.41
2002 4.34 5.53 1.19 34.01
2003 4.63 5.72 1.10 41.02
2004 4.77 5.94 1.17 35.21
2005 4.79 5.90 1.11 34.82
2006 4.92 7.04 2.12 42.96
2007 5.12 6.64 1.52 34.14
2008 5.13 6.48 1.35 28.79
2009 5.11 6.39 1.28 31.93
2010 5.24 7.00 1.75 42.07
2011 5.05 6.99 1.95 30.77
2012 5.19 7.19 2.00 41.65

Average - - 1.43 37.52




Monitoring Program and
Rehabilitation Projects

Intro

The District places an emphasis on good design and inspection to minimize
infiltration and inflow into the system. However, as pipes age, we have to turn to
a variety of methods for the monitoring and identification of I/l. This includes
yearly review of pump station records, treatment plant flow reports, trunk line flow
monitoring, smoke testing, visual inspection of manholes and closed circuit
television (CCTV) camera inspection. Through these efforts, the District is able
to locate areas of concern for follow-up investigation and correction.

Cross-Connections

For issues on private property (i.e., stormwater cross connections, roof drains or
broken laterals), the District contacts the homeowner and works with them to
correct the situation. The District typically addresses issues that are within public
right-of-way. All side sewer connections (between right-of-way and building
envelope) are permitted and inspected by the District.

New Construction

The District addresses inflow and infiltration by inspecting all new systems during
construction, including all mainlines, manholes and individual laterals. In
addition, during plan review and field inspection, the District reviews the need for
inflow dishes or watertight locking lids to control inflow. The District addresses
infiltration by requiring manhole joints to be externally sealed in areas of high
groundwater, vacuum testing of 50 percent of all new manholes and air testing of
all new gravity mainlines.

Flow Monitoring

The District owns several FloDar ultrasonic flow meters that are used to measure
flows where I/l is suspected. The District also monitors its 50 pump stations as
well as our four motor operated valves (MOV'’s). Daily and annual reviews of the
flow data identify potential for I/l. In addition, the two satellite service areas
(Meadow Glade and Hockinson) that are served by STEP systems have
individual flow meters at their termination, so the District is able to review flow
characteristics of these systems.

We deployed and collected flow data from our 15 FloDar ultrasonic flow meters
during both wet and dry weather flows. Dry weather data was collected during
the summer months and wet weather data is currently being collected. The
District will re-deploy the meters into particular sub-basins suspected of
experiencing the greatest amount of I/l. This data will inform more robust efforts
to eliminate I/l in the District’'s system.



Rehabilitation
The District inspects all gravity mains and trunk sewers with CCTV camera every

eight years to assess condition, I/l and other related issues. One capital project
was completed specifically to eliminate significant I/l at Hockinson Elementary
School. The project eliminated I/l from groundwater by repairing the STEP tank
risers and two manhole connections.




APPENDIX A

ANNUAL INFILTRATION/INFLOW (I/l) REPORT






The following tables and guidelines have been developed to assist in preparing an Annual Infiltration/Inflow Report:

Please provide data for the last three years and fill yellow shaded areas.

Salmon Creek Wastewater Treatment Plant

ANNUAL INFILTRATION/INFLOW (/) REPORT

Reporting Year: From: 2010 To: 2012
Max month design flow: r1 1.48 MGD (CRWWD allocation beginning in 2009)
Peak daily design flow: "15.31 MGD
Design Population Equivalent: " 86,989
Average Monthly Total Monthly Population Served Additional Sewer
Flow (MGD) Rainfall (inches) Lines Added (feet)
Year Year Year Year

Month 2010 2011 2012 2010 2011 2012 2010 2011 2012 2010 2011 2012
January 648 676 628 629 419 551 71222 72070 72871 330 1272 399
February 6.08 6.11 582 372 381 345 71310 72232 73033 1140 162 1849
March 587 699 666 220 502 617 71418 72294 73253 5823 32 1850
April 591 655 6.39 237 355 224 71534 72351 73309 0 0 3939
May 579 610 598 366 19 206 71561 72411 73392 696 0 739
June 6.34 580 58 435 050 254 71644 72450 73497 0 1286 25
July 536 542 547 015 092 021 71694 72515 73563 10 1213 510
August 524 523 527 021 001 000 71750 72564 73647 80 20 2510
September 535 5.11 519 181 033 0.07 71788 72606 73696 0 0 2050
October 545 520 545 331 1.95 561 71831 72693 73789 8671 0 15
November 6.32 559 6.32 597 659 687 71875 72720 73837 0 10 2385
December 700 505 719 803 194 6.92 72030 72781 73854 549 49 0
TOTAL 71.20 69.90 71.87 42.07 30.77 41.65 Total (feet) 17299 4044 16271
Low 5.24 505 519 Total (miles) 3.28 0.77  3.08
High 7.00 6.99 7.19
Average 593 5.83 5.99
in 175 1.95 2.00
Base Year: 2003 Base Year . 1.1 MGD

INFILTRATION/INFLOW SUMMARY

Year in % increase % of max mo
from base I/l design flow
2010 1.75 59 15
2011 1.95 77 17
2012 2.00 82 17
Comments:

/) ~

(W b ) olv: KVMM—
4.D. Robin Krause, PE

District Engineer







APPENDIX B

FLOW ANALYSIS DATA
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