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Schedule for Briefings with E&P

May 2, 2013 Overview of process to update planning assumptions

COMPLETED

June 6, 2013 Future population, planning horizon, and water

COMPLETED conservation assumptions

August 1, 2013 Sewered area growth rate and average wet-weather

COMPLETED I/1 degradation rate

September 5, 2013 Follow-up from May 2, June 6, and August 1

COMPLETED discussions

October 3, 2013 New system I/I and Peak I/I degradation rate --
procedures

November 7, 2013 New system I/I and Peak I/I degradation rate

Follow-up from previous meetings as needed




Today’s Presentation

O

 Discussion of WTD procedure to develop peak I/1
planning assumptions:
o flow monitoring

o model calibration

o peak I/I standard

o calculation of peak I/1

o degradation rate associated with peak I/1

e New system I/I
» Next steps
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Components of Future Flows

additional future I/l =
I/l degradation + additional
sewered area

current I/l

water conservation reduction
future population and employment

current sewage flow




Assumption: Peak I/1
Degradation

Previous Assumption:

WTD assumes that I/1 T ..
degradation starting in 2000 o N
would be 7 percent per decade, [ S o

with a limit of 28 percent over a 40-year period.
Applied to: Peak I/I rate

Process to update: Identify model basins with
minimal change in previous decade. Compare
calculated peak I/I rates with previously documented
I/1 rates.




Flow Monitoring

O

» Separated conveyance system

» 235 flow monitors in place over 2 wet seasons
o Decennial Flow Monitoring Program
o Local agency flow data
o King County project verification flow meters

o Flow meters at King County pump stations
» September 2009 — May 2011
 Effort to minimize meter downtime
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» Example data set

 Total flow separated into:
Daily Average

Daily Variation

e Dail
calil

y flow used to identify
bration periods

e Dai

y Variation used to

check data quality and
meter consistency

FACTO04

Total Flow

Daily Flow




Hydrologic Model Schematic

O
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Mode]

Wastewater Treatment

2010 Model Basins

' Basins

0,

= Monitor 150 modeling
basins in separated
system

= Provides flow
information for updated

peak I & I estimates




Model Calibration

O

e DHI MOUSE model (now MIKE Urban)
e Calibrated 11 parameters to flow meter data

» Parameter Estimation with PEST
» Rain data from nearest of ~75 gauges

» Selected 10, ~2 week events for calibration

o includes at least one dry period for dry weather flow
calibration

 Increased weighting on matching high flows




Example

—— MOUSE HD
= Predicted Base Flow

— FACT

bration

1

12/1

12/14/10 12/15/10 12/16/10

12/13/10

2/10

Model Cal

12/1.

—— MOUSE HD

—— FACT004

=Predicted Base Flow
+ PEST Weights

——FACT

12/9/10

o -
—
Z SRR EERECE £ HEEREE Z SR XRLEERECEE HEEEEES
N2 cf@ N Ewma Yo oo o|S|c oo R S ~ gl N EwmaYNa oo M IR
- ol 6 8L JJ m £ a s A — of— o TR XD = I I
< = o o i - < = [N < oo i
(=R ® «© R Y e O mn ] ® NI o
N [} N °
- £ e to = :
c S = a o £ a
- =] ) c +# = @
=1 o 2|
Vo |63 w 512 S O [9F < u 5|2 .
b I 1 A =R OR ol< e 8 > mAMMXXF 8l . g g
w N EH_M«UAAO w5 Ol waog E9 PH_A..UWAO w5 Olo v o g
3 8 1 12S5SJx ¥ x h.mMa%m 3 8 1 2S00 x < x e8> 8 % B
~ z < <5508686308 E &z =z > > 2 <<55086030 Foxzd >
- o
(u1) 1jeyurey (u1) 1jeyurey
o0 < o~ <
o s S I3 =]
< 4
. I . N
' ' S
| S | <
' S 1 B
: :
| |
' '
: :
i i
" o "
I < I
, 3 ,
oo ] ;
| < |
Il o~ Il
1 — I
; | -
I I -
' S PR (SR IR &
! o
i -
1 o
' S
| <
e ~
;
'
|
'
|
'
:
i
:
|
'
|
:

12/8/10

3500 'SR A s N ey A
=S

12/7/10

<
(aow) moj4

13

3/15/11

3/14/11

3/13/11

3/12/11

3/11/11

3/10/11

3

3/9/11




14

1011

Model Calibrat

o o
- -
X R £ £ & c e ™ 98 90 X X X R £ £ ¢ c £ ™M 5N 8 ¥ R
S IREEEQeE2T HEEEEIES = SrgEsEgeEEEQ 8RB ¥ §
62 el 5 amnm S ¢ 00 NS m & N S = ] NMm S 00 NS S S © o
q .mSZIJOI&w.. i © oS Aag .m5111_0.16.m.. i ~ oo
O % |% g e w g8 |& - O N |% g e g8 |« -
o O = o — - ° - i o — - °
c o |£ 2 n_ o |£ i
o =] =| @ - ] <| @
ol < ul£llo 2| < ul £l o
L o O w HE B [ L o Off w e|sl|= PO
— e S of© 6 o — e S of© S o
> (BlZ 2z, 3l 8l< 2 2 I N R sl el< e g
W o wl 1 ZFToxXs w Zlof g W 5 o5 T B 23 % xy o 9832 w5 5
=1 all= < =2 < O w m Qv L o all= < =2 < O w m Qela L
hag 3 I@=25Sdxz2 3 8> ac 3 8 3 S 1 =2Sdxzx 3 e8> o 3 8
P x <D 5 00000 Faoacz d> ~ x <D 5 00000 Focz d >
o -
(u1) jeyurey ay-z (u1) 1ejurey ay-z
e b o~ ] < wn © ~ 9 Q I o~ ] < wn © ~ 9 ] 2o
" n - " i " n - > " n - i i " i - i £
i i i i i 1N i i i i i N
2 i i i i i o0 H i i i i i o]
H : : : : : 3 : : : : :
2 : : : : : 2 : : : : :
v ¥ i i i i i PRI i i i i
a5 i i i i i a2 s I I I I I
g5 | | | | | S o 8% > | | | | | S
a W Z g - @3 <
T B3 St qmmmmmee - m - qmme- 1o qemme- N 3 P R e e qmmmme B Ly F S
w m 82 < i i h i h o b S5 = T i h h N
4 5 5 i i i i i > 4 22> 5 i i i
ot 3B m 2 ; : : : ; °oE T2z ¢ ; : : -
Szad S ” ” ” ” ” 2zaa 3 ” ” ”
i i i i i | | i i i i
RER ! P W s [ IRIT+1 W ! W S
| | J i H = | | J H 3
R O Ot RIS SO SRR P = L
T T 1 i 1 i i = i 1 i N
i i i i i i i NS i i i ~
; ; ; ; ; ; ; © ; ; ; =
: : : : : : : : : :
: : : : : : : : : :
i i i i i i i i i i
i i i i i i i i i i
o
: : : : : : i S i : ! o
I I I I I I I g I I I =
\\\\\\\ s BT e e S 1 - + =]
1 | | | | | | S | | | hag
i i i i i i i > i i i S
i i i i i i i i i i S
: : : : : : : : : :
: : : : : : : : : :
: : : : : : : : :
i i i i i i i i i
i i i i i i i i i °
: : : : : : : m : : N
‘‘‘‘‘ e E e e e e R R ) ] ] S
i i i i i i i A S
: : : : : : : © —
: : : : : : :
: : : : : : :
i i i i i i i
i i i i i i i °
: : : : : : : =] o
' ' ' ' ' ' ' ~ -
‘‘‘‘‘ O N U S ) )
; i ] i ] 1 1 S <
i i i i i i i = N
I I I I I ' I 0 N
; ; ; ; ; ; ;
: : : : : : :
: : : : : : :
i i i i i i i
i i i i i i i
o
: : : : : : : m i
‘‘‘‘‘ i shnEC LT E LT SRR LR EEE TR EEEETEEE FEE T = F S
' ' ' ' ' ' ' Al ~
i i i i i i i o S
; ; ; ; ; ; ;
: : : : : : :
: : : : : : :
i i i i i i i
Il Il Il Il Il Il Il o o
: : : : : : : N <
‘‘‘‘‘ S O SR SRR SR SUP ) L o
l \ | | | | | — <
i i i i i i i S ~
i i i i i i i -
: : : : : : :
: : : : : : :
: : : : : : :
i i i i i i i
o
: : : : : : i e N
] i ] ] ] i : = S
\\\\\\\ e e e e L LT e L EE T w =
Il Il Il Il Il Il Il = ~
' ' ' 1 1 1 1 = o~
i i i i i i i S
: : : : : : :
: : : : : : :
: : : : : : :
i i i i i i i
i i i i i i i ° °
AN N T O WO T N D - - g
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ < L o
i i i i i i i i N
i i i i i i i = S
i i i i i i i
; ; ; ; ; ; ;
: : : : : : :
: : : : : : :
i i i i i i i
i i i i i i i . .
i i i i i i i S =
‘‘‘‘‘ S s U P s S > P ®
i i i i i i i S )
i i i i i i i
i i i i i i i
; ; ; ; ; ; ;
: : : : : : :
: : : : : : :
i i i i i i i
i i I I I I I o o
i i i i i i i = N
‘‘‘‘‘ e e e e e S F =
i : 1 1 1 1 1 k= S
i i i i i i i = o
i i i i i i i
i i i i i i i
: : : : : : :
: : : : : : :
: : : : : : :
m m m m m m m S 2
\\\\\\ U F UM O UUOr ST SR = I W
i i i i i i i 3 S
Qe i s o | i i ]
b 0 1 < N 1 1 1 N
won | woon | | | o
=i = Il | e Il Il Il [
(LA’ ' o o ' ' ' O o o
“““ B 1T R R R T S TW
,_ : ,_ 1 H H H t o N
i i i i i i i > N
i i i i i i i
i i i i i i i
: : : : : : :
: : : : : : :
: : : : : : :
i i i i i i i
o
i i i i i i i 5 Ny
; ; ; ; ; ; ; < 3
- - - - - - - g K3
0 < v m 0 o~ 0 = 3 ~ : ) o g
M S M o M o M o <] S o
MO
QQWS:;OE AQUS_V 14




Model Application




Long Term Simulation of a Calibrated Model

O

o Calibrate Model to Local Rainfall

» Simulate Using Long Term Rainfall

» Get Flow Peaks from Long Term Simulation

» Apply Probability Analysis to the Peaks




Long Term Rainfall Record

|} * Local gauges used for
| calibration

* 60 year record used for
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Peak Extraction




Long Term Simulations
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Assumption: New System 1/1

O

Previous Assumption: Beginning 20-year peak I/1
rate of 1,500 gpad.
Applied to: Wastewater flow projections

Process to update:

o Basins were identified by
comparing air photo and local L __
sewer system GIS data from the i
2000-2002 and 2009-2011. |

o A total of 5 basins were
identified as having all or mostl
all new construction since the
previous monitoring period.




New System I/I Basins

Of

» 5 Basins:
o Tallus
o Issaquah Highlands
o Redmond Ridge
o Silver Lake

o Canyon Creek &
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Next Meeting/Contacts

O

* Proposed assumptions:
o Peak I/I degradation rate

o New system I/1

» For questions on RWSP Comprehensive Review
contact:

Debra Ross, 206.684.1531 or
debra.ross@kingcounty.gov

» For questions on CSI Program Update contact:
Steve Tolzman, 206.263.6185
steve.tolzman @Kkingcounty.gov
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