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CHAPTER 1
EXECUTIVE SUMMARY

1.1 Study Scope

The City of Omaha retained HDR Engineering, Inc. in 2@ update the Sanitary Interceptor Sewer
Master Plan for the Papillion Creek Watersf@thtershed) Key elements include:
e Evaluation of the impact of curreddNL Bureau of Business Resear(BBR) population

projections
e Updating of the hydrauliccomputer model to include new developmemind new flow
monitoring effortsin the Watershed Atlley e d g e O impacte iframg potential

developments outside of the Papillion Creek Watershedbgydnd the western ridge line of
Douglas County wrealso evaluated.

e Review of the current balance of interceptor fund anddutystatus

e FEvaluation of interceptor requirements, funding needs, and anticipated revenues.

1.2 Change in ModelingApproach from Previous Study

Dynamic qydrographic time dependent computer mdeling of interceptor sewecapacity using
InfoWorks® softwarewas completed for th&/atershed within botouglas and Sarp@ountes. Data
from 2005 and 2006 wastewater flow monitoriognducted by the City in response to past study
recommendationat various locations within theanitaryinterceptorsewer systemvere usedor model
calibrationand flow projections Suchin-system flow monitoringnformation was not available for
previaus studes, which reliedonthe measured flow th@iassedhrough the Papio Wastewater Treatment
Plant (WWTP) However, diring majorrainfall events large volumes ofinmeteredvastewater have
been bypassed to the Missouri River upstream of the headwbitke WWTR Therefore for past
studieshere was no way to ascertdire total flow in the sanitary interceptor sewer system

The 2005 and 2006low monitoringdata haveclearly shownthat per capitgpeakwastewateflows are
significantly higher thathati ndi cat ed by tpdpelaticBbhasegpéaking $att@ eodiaiond
that has beetraditionally used to size sanitary interceptor sewé&s this updated studynore problem
areas for relief sewettave been identified, and relief sewer pijeshavehad to bdarger tohandlethe
higherwastewater flowsMore discussion will follow, buimportantissueshave emerged

e There is aneed tore-evaluate risk/level of protection criteria withspeect to design peaking
factors.

o Expanded flow mondring and extraneous flow reduction effaneed greater emphasis.

e The Citybds combined s e waybe affectedrinftie tower reaCleofthep r o g r
interceptor sewer system from flowigyher than previouslindicated

e Consensus will be needed @& themost appropriate way téinance relief sewerprojects
(connection fees versus sewer revenue funds)

The baseline 2006 model was calibratedhmobserved wet weather peak hour wastewater floors

flow meteing immediately above the WWTRIpsteam of the point of bypass Other meters farther
upstream at key points in the interceptor sewer system were used to adjust peak flow timing and
distribution within the rest of the system. Peak hourly flows in response to major storms on May 31,
2005 am August 8, 2006vere normalized to populatidmasedwastewater loadings terms of gallons

per capita per day (gpcd)Such per capita flows were used asampositerepresentatin of both
residenial and commercial/industrialiser categories This flow translationprocedurewas used to
estimatethe combined impactwithin the entire interceptor systenand to project future needs for the
2010, 2020, 2030, 2040, and 20%fne increments established by the City of Omaha Planning
DepartmentPlanning Dept.)
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1.3 Study Areas, Population, and Land Use
Figure 11 depictsseveral boundaries:

e Modeling Area The boundanfor flow impact analyses within the Watershed in Douglas and
Sarpy Counties.

e Study Area Thedefined boundary for evaluating new intercepgewer projects antlinding
needshroughthe Sanitary Interceptor Sewer Connection Fufkis boundaryncludesall of the
Watershed in Douglas County aadmall portion in northern Sarpy County

o Development Zones A, B, Gxurban Poncd Zone and Zoned i 6. Zone A and the Ponca
Zone are not a part of thdesignatedSanitary Interceptor Sewer Systebecause their sewer
systemgdo not connect to the sewer system within the IRapiCreekWatershed.Zones B and
C are in the Watershed bateessentilly at a full build-out condition Therefore, only Zorsl i
6 were used to allocateewneartermand longtermgrowth

e The Present Development Zone (PD&)resents the western and northern peripherigsmdsl
T 6 within which new development isrgeted by the Planning Deptroposed changen the
PDZ aredepicted by the dashed Ime

e The Future Development Zone (FDZ an areawithin the Omaha jurisdictiothat depicts the
conceptuafutureexpansion limits of the PDZ &sng-termgrowth occurs

Populationdataprovided by the BBRApril 13, 2007Draft Final Repodtwereusedto derive the growth
trends shown irFigure 2. Incremental ttribution of the new population was based wpdated

housing and S&ID data frorthe Omaha and Sarpy CounBfanning Departmest aerial photography,
andinput from developers

FIGURE 1-2 PROJECTED POPULATIONS

1,000,000
900,000 )
800,000 /
c 700,000 /‘//'/0/‘
-% 600,000 ?14‘——‘/(
= 500,000
S 400,000 -
o 300,000
200,000 .__H_.’./F/././._
100,000 A
T 2000 | 2002 | 2005 | 2006 | 2010 | 2020 | 2030 | 2040 | 2050
—e— Douglas Total 463,585 | 475,564 | 486,929 | 491,789 | 511,227 | 550,918 | 583,538 | 618,713 | 653,888
—=— Sarpy Total 122,595 | 126,928 139,371 | 142,836 | 156,696 | 191,540 | 224,709 | 253,551 | 282,393
—a— Two-County Total 586,180 |602,492 | 626,300 | 634,625 | 667,923 | 742,458 | 808,247 | 872,264 | 936,281
—e— Portion in Papio Watershed | 416,065 | 428,504 | 449,956 | 462,432 | 498,329 | 567,228 | 629,234 | 700,658 751,373
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FIGURE 1-1 PAPILLION CREEK WATERSHED MODELING AND STUDY AREA

Figure 1-1
Papillion Creek Watershed
Modeling and Study Area
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Allocation Assumptions:

* Residential : 8.1 people/gross developable acre
- Single Family at 95%
- Multi-Family at 5%
* Commercial/lndustrial : 3.6 gross acres/100 population
« Platted SIDs through 2006 for Douglas County
assumed to be fully occupied by approx. 2013.
* Watershed Buildout:
- Douglas County: Beyond 2050.
- Sarpy County: Slightly before 2040.
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Key population and land usessumptionsised in the studgreas follows (see Chapter 3 faadditional
details)

e PopulationGrowth within the Watershed:

o Douglas County: An estimated 70%4,215 of the 2006 population resided within the
Watershedprojected toincreag to 77% 604,630 in 2050. This represents aiasghtline
increase of 1.08% per year, which is slightly lower than for the previous sitiusre is a
smal | amoudher i dfyyaed@ bewnt er being pumped i nto
interceptor sewer systefromt he Sanctuary andnsvestoffHigovayd s Sub
31 (west of 204 Street) neawest Center Road and We3tStreet respectively

o Sarpy County: An estimated 84% 120,217 of the 2006 population resided within the
Watershedjtarget toincreag to 87% 46,743 in 205Q This represeis a straightine
increase of 2.39% per year. Tigeowth distributionsituation for Sarpy County igess
certain because it is difficult to predict what percentage of new growth vgitledoeyond
(south of the Watershed ridge linelt was assumed thawo-thirds of the new growth will
occur within the Watershed until buittlit conditions are reacheddowever, this could not
be achieved at current densities through 2050; that is, plattingdutilid predicted to occur
slightly prior to 2040. Also, thereisa porti on of Gretnads wastew
Omahads sanitary i ntfeawkerpitddpe@mener system fr

o Two-County Composite Population:stimated to b&62,432in 2006; targeted tancrea® to
751,373in 2050. This reprasents acombinedstraightline increase of 1.42% per year.
However, due to the Sarpy County platting bwild situationthe modeled population for the
Watershed became 722,677 people through ,20606.2% of the originally targeted value.
This study vill also consider the impacts from additioqadtentialii o vtleer i dge 0 pumpi n
adjacent tohe westermridge line inDouglas Countywhich, if allowed, would increase the
effective contributing population slightlyAt the direction of the City, no addito nal- fiover
ther i dged pumping was considered within Sarpy

e DevelopmenDensites

o Population per Dwelling Unit. Assumed to remain relatively constant at 2.5 people per
dwelling unit for the purpose of modeling, which is similar to previous stffdyt® The
April 2007BBR Report did not update this statistic.

o Gross Developable Acres to Total Acres Ratio. Calculated as beip 68t the period
from 2003 to 2006. This ratio was used for future projections. This compares favorably to a
70% valwe used in the previous study.

o Population per Gross Developable Acre. Calculated to be approximdtg@lgdple per gross
developable acre based on 2003 to 266& housing startlata This is a composite value
that represents the combination of singlmifg (SF) and multifamily (MF) housing. During
this period, SF developable acres accounted for nearly 95% of total residential developable
acres, and this value was used for future allocations. In prior studies, this value was
approximately 75%. In rdity, the overall systentapacity modeling is not particularly
sensitive to the SF/MF split, as long as the appropriate projected populations per time
increment are fully allocated within the developahlebasinareas.
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o Commercial/Industrial DensityWhe e speci fically indicated o
Use Map,commercial/industrial acremnd spatial distributicwere usedas shown Where
not shown, commercial/industrial acres were allocated at 3.6 gross developable acres per 100
population, as peasrevious studiesThe 2007BBR Report did notipdatethis statistic.

e Land Consumption Projectien A total increase of approximately 33,630 gross developable
acres of new S&IDs and commercial/industrial development land consumption from 2010
through theyear 2050 is projected for the Douglas and Sarpy County service area.

¢ Housing Startand Vacant Lotsvithin Watershed

o Single FamilyHousing Starts A significant increase in SF housistartsoccurredfrom 20
to 2006 due to historically low interestates. Figure 11 alsoillustrates the S&IDs in the
study area, the majority of which were created during this time pefibdre are some older
S&IDs that are still not sufficiently occupied for annexatidfrom 1995 to 2002 SF family
starts averaged @22 per yeain comparison t®,262 per year from 2003 to 2006a 39%
increase

o Multi-Family Housing Units Conversely to the above, MF housing units decredsed
approximately 73%rom an average of 942 per year from 1995 to 2002 to an aver&gé of
per year from 2003 to 2006.

o VacantimprovedLots. The recentincreasen SF housing activity alsoreated a larger than
normal suplus of vacant improved lots and sold new dwelling unitsthe residual of which
will may extend beyond 201before a more namal level of new S&lIDactivity resumes.
The number of SF vacant improved lots averaged 7,510 lots per year from 1995 to 2002 and
9,966 from 2003 to 2006 nearly a 33% increase

e Build-Out. Occupation buildut has been estimated to ocslightly before2040 for the Sarpy
County portion of the Watershed. For Douglas Couptpvided that development densities
continue to track with recent datagcupation builebut is assumed to occur beyond 2050, as
indicated by thevestern and northern undevelopedderareas in Figure-1. Platting buildout
for both Counties may occur 10 yearsmoreprior to occupation buitut.

1.4 Wastewater ModelingDesign Parameters
See Chapter 4 for detail3he following are highlights:

o Definitions. The following termare used in this report:
o f Bseline averagé | o(ar@average flowmeansa selected period afry weather24-
hour average flow+ steadystate background infiltration/inflovextending well beyond
prior times of precipitationTher ef or e, A b a0 sverotiégquwalest voeam a g e
annual average flow or other long period of time that incladgs ofprecipitation.
o A Pak houmwet weatheflowo (or peak hour flow)neans the maximum hourly flow rate
observed or expected to occur in response to a majon.stor
o fPeaking facthmeans the ratio of the Apeak hour
average flow. 0
e Updated Flow Metering and Pumping Information.
0 Fourin-system flow metersvere temporarilyinstalled in 2005 Peak hour flows were
projected forward iime from the most severe storm evewhichoccurred on May 31,
2005.
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o Two flow meterswveretemporarilyinstalledin the same manhofer redundany in 2006
just above the Papio WWTP headworks and upstream of the point of bypass to the
Missouri River Pek hour flows were determined from the most severe storm,event
which occurred on August 8, 2006Since the latter storm produced a larger response
thanthe May 31, 2005 evenpeaking factors from the 2005 event were adjusted upward
to matchthe 2006 ston response.

o Gretna Contributing average and peak hdlaws were determined froi2006 data that
included the August 8, 2006 storm event framexistingmeteringsite used for billings
locatednear the eastern edge of the corporate liniltise wet wedter responséor this
storm eventproduced a very large peaking factéwut a portion of the flow at this
location includes some owneridge pumped flow, which would tend to skew the
peaking factor upward.

o Elkhorn WWTP. Based on City feedback,itwas @ umed t hat EIl khornos
be decommissioned and connected to the WRegpio interceptor sewer system in 2010.
According to plant records this WWTP normally has daselineaverage flow of
approximately 0.5 MGD; whereakuringthe August 8, 2006 atm the plant flow meter
limit of 2.0 MGD was exceeded Thereforefor modeling purposethe peaking factor
was assigned &t0, butthe actual peaking fact® some unknown value greater

0 Bellevue. There is a portion of the Bellevue wastewater systatfotmerly dischargd
to the Missouri River Basin thatasreportedlyreroutedin 2008to the Papio systeioy
pumpingto a point near the Papio WWTP entrance rodthe peak hour contribution
from this source was assigned to be the same as the desigingumates of the lift
station (dry weather peak hour at 1.296 MGD and wet weather peaktt2ob®2 MGD).

Combined Sewer Overflow (CSO) Connections. It was assumed that the wastewater
contributions in the Cole Creek and Saddle Creek CSO areas wouldheefall capacity of the
respectiveconnectingpipest h at convey ff i rtesthereteivingsdadicateda st e wa
sanitary interceptor sewer systerftherefore, thaCSO contributions represent fixed peak flow

values with no additiongdeaking factorspplied.

ModeledPeakingFactors.

o Figure 13 showsconsiderably highepeaking factors fromlédw metering resultsn
comparison taa common literaturbasedstandardpeaking factor equatioand to the
City of Omahaébés current peaking factor equa

0 Tablel-1 summarizes wastewater modeling parameters from prior stethtise tothis
study update Past residential + steadyate infiltration for existing development at 126
gpcd compares favorably with the most recent 124 gpcd aggregate value.

o Figure 14 shows he distribution of wet weather peaking factors throughout the sanitary
interceptor sewer systethat were usetbr modelingpurposes based @stimated storm
responses from the August 8, 2006 storm anchéagest flow meteringites The flow
meteaing results for the respective drainage angasidea more representativestimate
of wet weather peaking factors than usirggandardiesign curvepproachalone.

Interim Recommended Future Design Peaking Factors. As further discussed in Sectioa 1.5,
system pipe capacity design implications from the obsemedh highernwet weather peaking
factors are quite severe Until such time that the City can complete more definitive flow
monitoring andbr achieve significant system rehabilitation with pest to infiltration/inflow
reduction, the followingnterim peaking factodesignconsiderations are recommended:

o Parallel Relief Sewers. Use the peaking factors indicated by Figdiyerbvided that
they exceed the comparable peaking factor fromtheyCé s st andar dor desi gn
the population served Relief sewers must be designed conservatively, because there
would likely be verylimited opportunity to further supplement capacity at a later time.

o Future Extensionslt is assumedhat relativey At i ght 0 sewer construc
be implementedor future extensionsTherefore,except for projects such as extending
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new service to the existing Elkhorn sewer system goréeexisting clustered housing

with questionable septic systeniisis assumed that h e Ci t y populatoosbasedd a r d

design equatiowould still be appropriate

e Modeled Travel Times.The computer model was calibrated to the various times of peak flow

response among the various flow metering sitd®efer to Figure 4-4 in Chapter 4 The
cumulative travel time for peak weather flows from tygermost portions of the sanitary
interceptor systento the Papio WWTP is approximately 6 hour$his does not include the
additional travel time withismaller sewer mains anddaals which are not a part of the model.

FIGURE 1-3 OBSERVED PEAKING FACTORS IN COMPARISON TO POPULATION-BASED EQUATIONS

Papio Sanitary Interceptor Sewer Wastewater Peaking Factors
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—— Fair & Geyer Std. Curve
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MH 4055001 W Papio 36th St. S. of Cornhusker (78" line, May
MH 0941008 at 144th and Industrial Road (24" line, May 31, 2@
MH 0707029 in Kohls Parking Lot at 72nd & Pacific (36" Line, M
ADS Flow Metering Just Above Papio Plant Headworks (Aug. 8

Flo-Dar Flow Metering Just Above Papio Plant Headworks (Au
Master Meter Flow Monitoring at Gretna (Aug. 8, 2006)
¢ Flow Monitoring at Elkhorn WWTP (Aug. 8, 2006)
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TABLE 1-1 SUMMARY OF WASTEWATER MODELING PARAMETERS

Parameter 2000 Report 2004 Report 2009 Report
Residenti&ontribution 80gpcd 83 gpcd 124 gpcds an aggrega
Comrarcial/Industrial 1,500gpd/acre 1,500gpd/acre baseline average fiaue
SteadyState Infiltratifor 43gpcd 43gpcd baseq on 2006 ﬂOW.
established development metering above Papi
SteadyState Infratiorfor new 43gpcd 17gpcd WWTP
development
Peakingractor By standard peak Byhydrograptelative to flow] Nearest hydrographs fi

factor equation| through PapiwWTRand defauf in-system flow monitori
peaking factors Gityequatiod3| See Chapter 4 for detg
!Based on the Environment adx cPasostiewea d oinn fAigletnrcaytéiso o
per inch diameter per mile allocated to equivalent population.
2 Standard City of Omaha Equ#&i®r 4.5 0.5 * Log(Population)
3 Alternatequatiorfor comparison purposesfooiyVater Supply and WaStter Disposal, Fair and Geyer,fe85#113¢
Peaking Factor = (189/R + P9, where P = Population in Thousands
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FIGURE 1-4 WET WEATHER PEAKING FACTORS ASSIGNED FROM FLOW METERING
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